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ITOACHUTEJIBHAA 3AIINCKA

Pabouas mporpaMma mo XMMUHM A OOy4yaroIIMXcs C 3a7Eep)KKOM INCUXUYECKOTO pa3BUTHS
(manee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUs MOATOTOBIICHA Ha OCHOBe DeaepaabHOTO
rOCYJJapCTBEHHOIO 00pa3oBaTEeIbHOIO CTaHJapTa OCHOBHOro obmero ooOpasosanus (IIpuxas
Munnpocsenienus Poccun ot 31.05.2021 1. Ne 287) (maiee — PI'OC OOQO), denepanbHOii
aZlanTUPOBaHHONW 00pa30BaTEbHOM MPOrpaMMbl OCHOBHOI'O 0011ero o0pa3oBaHus Uil 00y4aroLXcs
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 310poBbs (IIpuka3z Munmnpocsemenust Poccuu ot 24 Hosi6ps 2022
r. Noe 1025), ®denepanbHoii pabodeil mporpaMmbl OCHOBHOTO OOIIEro oOpa3oBaHHs 1O y4eOHOMY
npeamery «Xumus», OenepaabHON NPOrpaMMbl BOCIIUTAHMS, C YYETOM PACIPEACIICHHBIX 110 Klaccam
npoBepsieMbIX — TpeOoBaHMii K  pe3yabrataM  ocBoeHus — DenepaibHON  aJanTHPOBAHHOMN
o0pa3oBarebHOM MporpaMMbl OCHOBHOIO 0OHIEro oOpa3oBaHUs s OOydarolIMXcs € 3aJepiKKON
IICUXMUYECKOTO0 pa3BUTHUS U  DJIEMEHTOB COACPXKAHMS, IIPEACTABICHHBIX B  YHHBEpPCAJIbHOM
kogudukarope 1o xumuu, KoHuenmuu npenojaBaHHus —ydyeOHOro mpeaMmera «XuUMHS» B
o0pa3oBarenbHbIX opraHu3anusx PD, peannsyromux oCHOBHBIE 0011e00pa3oBaTeIbHbIE IPOTPAMMBI.

[Tporpamma mo XuMuM pa3paboTaHa C LEJIbI0 OKa3aHUS METOAMYECKOM MOMOINM YUYHUTENIO B
CO3/1aHuU paboyel MporpaMMsbl 0 y4eOHOMY IIPEIMETY.

VYuebHblil mnpenMer «XUMHS» BXOAUT B MpeaAMeTHYI o0nacth «EcTecTBeHHOHay4HbIE
npeaMeTel». B cucteme ecTecTBEHHOHay4YHOTO 00pa30BaHUs XUMHUSI KaK yueOHBIA IpeaMeT 3aHUMAET
Ba)XHOE MECTO B MO3HAHMM 3aKOHOB MPUPOAbI, (OPMUPOBAHUN HAYYHOW KapTHHBI MHpA, CO3/1aHUU
OCHOBbl XMMHYECKHMX 3HAHHUM, HEOOXOJUMBIX JUIsl MOBCEJIHEBHOM JKHM3HM, HAaBBIKOB 3JI0POBOTO U
0e30macHOro AJIs 4eJOBEeKa M OKpY)Karolled ero cpeiapl obpa3a >KM3HM, a TaKKe€ B BOCHUTAHUU
9KOJIOTUYECKOU KYJIbTYpPHI.

VYCneuHocTh N3ydeHusl XMMHUU CBsi3aHa C OBJAJCHHEM XHMHYECKHUM SI3bIKOM, COONI0/IEHUEM
npaBwi Oe3omacHOW pabOThl MpPU  BBINOJHEHUM XMMHUYECKOTO HKCIEPUMEHTa, OCO3HAHHUEM
MHOT'OYHCJICHHBIX CBSI3€M XMMUU C IPYTMMH NIPEAMETaMHU IIKOJBHOTO Kypca.

[IporpamMma BKJIOYaeT B ce0si OCHOBBI HEOPraHMYECKOW M OpraHMYecKOd XuMHuH. ['aBHOM
uaeell IporpamMmbl SIBISIETCS CO3JaHHE 0a30BOr0 KOMIUIEKCA OMNOPHBIX 3HAHUH IO XUMHH,
BBIP@XEHHBIX B (pOpME, COOTBETCTBYIOIIEH BO3pacTy 00y4yaroUIMxcs U UX 0COObIM 00pa3oBaTeIbHBIM
MOTPEOHOCTSIM.

B comepxaHuu JaHHOrO Kypca MPEACTAaBIECHbl OCHOBOIIOJATaOUINEe XUMHUYECKHE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHUS BEILECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTpPOEHHUS, NPOTHO3UPOBAHHWE CBOMCTB BELIECTB, HCCIIEOBAHUE 3aKOHOMEPHOCTEH
XMMHMYECKHX MPEBPAIECHNUN U IIyTEH YIPABIECHUS UMU B LIEISX IMOJTYYEHHs BEIIECTB U MATEPHAJIOB.

TeopeTHueckyl0 OCHOBY H3y4Y€HHUS HEOPraHWYeCKOM XUMHUHU  COCTaBJISIET  aTOMHO-
MoJIeKyJIspHOe yueHue, l[lepuommyeckuii 3akon JI.JMI. MeHneneeBa ¢ KpaTKUMH CBEICHUAMHU O
CTPOEHHH aTOMa, BUJIaX XUMHUUECKOHN CBS3H, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMUYECKUX PEaKIni.

B u3yuenun kypca 3HauuTEIbHAS POJIb OTBOAUTCA XUMUYECKOMY SKCIIEPUMEHTY: IPOBEACHUIO
MPAKTUYECKUX U J1a0OpaTOpPHBIX pPAa0OT, OMHCAHUIO PE3YJIbTaTOB YUYEHUYECKOIO SKCIIEPUMEHTA,
COOJIIOJICHUIO HOPM M ITpaBUi 0€30MacHON paboThl B XUMUYECKOH 1abopaTopHH.

Peanuzamnus manHOW TporpaMmbl B Tiporiecce oOydeHHst mo3BoiMT oOydaronumcs ¢ 3I1P
YCBOUTB KJIFOUEBBIE XUMUYECKUE KOMIIETEHLIUN U TIOHATH POJIb U 3HAYEHHE XUMHUH CPEIU IPYrUX HayK
0 MIPUPOJE.

N3yueHne XMMUU CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS HAYYHOTO MHUPOBO33PEHUS,
OCBOCHHIO OOIICHAyYHBIX METO/NOB (HAOMIO/IEHWe, H3MEpEHHe, HSKCIEPUMEHT, MOJCITUPOBAHUE),
OCBOEHHIO MTPAKTUYECKOIO IPUMEHEHNS HAyUYHBIX 3HAHUH, OCHOBAHHOT'O HAa MEXIPEIMETHBIX CBS3AX C
npenMeramu  «Oxpyxatouii mup», «®Pusuka», «buonorus», «l'eorpadusy», «Marematuka» u
¢dbopmMHpyeT KOMIIETEHIIMH, HEOOXOAMMBbIE JJISl TIPOIOJIKEHNsT 00pa30BaHUS B 00JIACTH €CTECTBEHHBIX

HayK.



N3yuenne xumuM crnocoOCTBYeT pa3BUTHIO y oOyuatonmxcs ¢ 3[IP mpocTpaHCTBEHHOTO
BOOOpakeHUs1, PyHKIIMOHAIBHOW IPaMOTHOCTH, YMEHHsI BOCHIPUHUMATh U KPUTUYECKH aHAJIU3UPOBAThH
MH(POPMALIMIO, TPEACTABICHHYI0 B pPa3iWYHbIX (opmax. 3HAYUMOCTh NpEAMETa s pPa3BUTHUS
KHU3HEHHOM KommereHIMH oOywaromuxcs ¢ 3[IP 3akirouaercs B YCBOGHHH OCHOBBI XHMHUYECKHX
3HAHUH, HEOOXOMMBIX JUISl TOBCEIHEBHOM U3HU; HABBIKOB 37J0POBOI0 M OE€30IIACHOTO ISl YEJIOBEKA
U OKpYXarollel ero cpebl 00pasa )KU3HU; (POPMUPOBAHUU HKOJIOTHUECKON KYJIbTYPHI.

[IporpamMa oTpaxaeT cojaepkaHue OOy4YeHHsS NpeaMeTy «XUMHUS» C YYETOM OCOOBIX
oOpasoBarenbHbIX TToTpeOHOCTEH oOydarommxcs ¢ 3I1P. Opnagenne y4eOHBIM MpeaMeToM «XUMUSH
MPEJCTABISET ONPEACTICHHYIO TPYIHOCTh 1 oOyudatronxcs ¢ 3[IP. OTo cBs3aHO ¢ OCOOCHHOCTIMHU
MBICIMTENBHOMN JEATeNbHOCTH, IEPUOANYECKMMU KOJeOaHUSIMI BHUMAHHUS, MAJIbIM 00BbEMOM HaMSTH,
HEJ0CTaTOYHOCTHIO OOIIEro 3amaca 3HaHUM, MOHM)KEHHBIM IO3HABATEJIbHBIM MHTEPECOM M HHU3KUM
YPOBHEM PEUYEBOr0 Pa3BUTHS.

Jnis mpeonmosieHUsT TPYIHOCTEH B HM3y4eHHMH Yy4eOHOro mpeaMera «XuMHS» Heo0Xoanma
ajanTanus obobeMa M XapakTepa yd4eOHOro marepuaja K I03HABaTElIbHBIM BO3MOXKHOCTAM JaHHOH
KaTeropuu OOydaromMXCs, Y4YeT HX OCOOCHHOCTEH pa3BUTHSA: MHCIOJIb30BAaHUE AaJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSA3€H, IOCTEIIEHHOE YCIOKHEHNE U3y4aeMOro MaTepuaia.

[Ipy u3ydyeHUHM XUMUM HEOOXOJUMO OCYILECTBISATh B3aUMOJECHCTBUE HAa IOJIMCEHCOPHOU
OCHOBE.

TeopeTnueckuii MaTepruall pEKOMEHAYETCS U3ydaTh B MPOLIECCE MPAKTUUECKON JEATEIIbHOCTH.
B03MOXHO BbIIEICHHE OTAEIBHBIX YPOKOB Ha PEIICHHE 3aJad B CBSA3M CO CIOKHOCTBIO AaHAIM3a
Tekcta oOywatoutumucs ¢ 3[IP. Opranuueckoe €IUHCTBO TMPAKTHYECKONM U  MBICIHTEIBHON
NesTeIbHOCTH 00yJaroIuXcs Ha ypoKaxX XUMHUHM CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHIO
0a3MCHBIX XMMHYECKUX 3HaHMA W yMeHWil. Oco0oe BHUMaHHE IMPH HM3YYCHUH XHUMHUH YACHSACTCS
U3YUEHUIO «CKBO3HBIX» MOHATUHN U (POPMHUPOBAHUIO HaBbIKA CTPYKTYPHUPOBAHUS MaTepUaa.

[enu n 3agaun n3ydeHus yueOHOro rnpeamera «XuMHs»

OO6ume nenu u3ydeHus yaeOHoro npeamMera « XuMus» rnpejcrasieHsl B DenepanbHoil paboueit
IIpOorpaMMe OCHOBHOT'O 0011ero oopasoanusi. OHU aKTyalM3UPOBAHbI C YUETOM HOBBIX MPUOPUTETOB
B CHCTEME OCHOBHOI'0 0011ero 00pa30BaHus, HAIIPaBJICHHOCTH O0yUYeHUs Ha pa3BUTHE U CAMOPA3BUTHE
JUYHOCTH, (popmupoBaHHEe €€ HHTEIIeKTa U o0meld KynbTypbl. OOydeHHE YMEHMIO YUYHUTHCS H
IIPOA0IIKATh CBOE 00pa30BaHUE CaMOCTOSITEIbHO B HACTOSIIEE BPEMsI SIBJISIETCS. OJTHON M3 BasKHEHIINX
GyHKIUH y4eOHBIX TPEIMETOB, B TOM YUCIE U «XHUMHW.

Jnsa obyuaromuxces ¢ 3P, Tak ke, kKak M JUIi HOPMATHBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBAaMBAIOIIMX OCHOBHYIO O0pa30BaTEIbHYIO MpPOrpaMMmy, JTOMHUHHUPYIOIIEE 3HAYeHHE MpPHUOOpeTaroT
TaKHe LENH, KaK:

dbopMupOBaHUE MHTEUIEKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY NPUHATHIO pEIIEeHUH, CIOCOOHOW alanTUpoBaTbcs K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM KHM3HU;

HalpaBJIEHHOCTh O0y4€HHsI Ha CUCTEMAaTHYeCKOe MPUOOIIEHNE YYaluXcsl K CaMOCTOATEIbHOM
MIO3HABATEJIbHOM JESTeNbHOCTH, HAy4YHbIM W NPAKTHUYECKUM METOAAM IMO3HaHUS, (POpMUPYIOLIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMHH;

o0OecrieueHrne  YCJIOBHMM, CHOCOOCTBYIOLUIMX  MPHOOPETEHHI0  OOy4arolmMMMCS — OIbITa
pa3sHOOOpa3HOM JesATeIbHOCTH, IO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITETEHIIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JJIs Pa3IMUHBIX BUOB JESATEIbHOCTH;

(dopmMupoBaHue yMEHUI OOBICHATH M OLIEHUBATH SIBICHHUS OKPYXKAIOIIEro MUpa Ha OCHOBaHUU
3HAHUU U OTBITA, MOJIYYEHHBIX IPU U3YUYEHUU XUMUU;

¢dopmupoBaHue y OOyYarOmUXCS TyMaHHUCTUYECKMX OTHOIICHWH, MOHWMaHMUS IIEHHOCTH
XUMUYECKHUX 3HAHUU JJIs1 BBIPAOOTKH IKOJIOTHUECKH 11€J1eCO00pa3HOro TOBEICHUS B OBITY M TPYIOBOI
JESATENBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/10POBbs U OKPYKAIOLIEH PUPOAHON CPEBL;

pa3BUTHE MOTUBAIMU K OOYyYEHHIO, CIOCOOHOCTENH K CaMOKOHTPOJIIO M CaMOBOCIHUTaHUIO Ha
OCHOBE YCBOEHHs OOIIeYeNOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduiis u
HaIpaBJIE€HHOCTHU JaJIbHEHIIEr0 00yUeHUsI.



Kypc HanpaBieH Ha pelieHue Cieaylonrx 3a1a4, 00eCneunBaloNX Peaan3aHio JUYHOCTHO-
OPUEHTHUPOBAHHOTO U JAESITEIbHOCTHOTO MOAXOAOB K 0OydeHuio xumuu obOydaromuxcs ¢ 3I[1P Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa30BaHMS:

dbopMupoBaHUE MEPBOHAYAIBHBIX CUCTEMATU3MPOBAHHBIX MPEJCTABICHUN O BEIIECTBaX, MX
IPEBPALICHUSIX W  NPAKTUYECKOM IIPUMEHEHUM; OBJAJEHUE [OHATUHHBIM  amnmaparoM U
CUMBOJIMYECKHUM SI3bIKOM XUMUU;

0CO3HaHNE OOBEKTHUBHON 3HAUMMOCTH OCHOB XMMHUYECKOM HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUUYECKUX MPEBPALICHUI HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJIGHUM JKMBOM M HEXHUBOW NPUPOAIBI; YIIyOJIEHWE MNPEACTABIECHUN O MaTepuajbHOM
€IMHCTBE MUDA;

OBJIQ/ICHUE OCHOBAaMH XHMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATH H
OOBEKTHBHO OIICHUBATh >KU3HEHHbBIC CUTYyallMW, CBS3aHHbIE C XUMHEH, HaBbIKAaMH OE€30MacHOTO
oOpalleHusi ¢ BEUIECTBAMH, MCIOJIb3YEeMbIMH B MOBCEAHEBHOM >KM3HU; YMEHHEM aHAJIU3UPOBATH U
IUIAHUPOBATh KOJIOTUYECKU O€30MacHOe MOBEACHHUE B IENSIX COXPAHEHMS 3J0POBbs U OKpYKarolen
Cpelbl;

dbopMupoBaHUE YMEHHI YCTAHABIMBAThH CBSI3U MEXKAY peaibHO HAOMIOJaeMbIMU XUMUYECKUMU
SBJICHUSAMU W TPOLECCAMH, NPOUCXOMSIIUMH B MHUKPOMHpE, OOBACHATh NPUYMHBI MHOTOOOPA3Hs
BEIIECTB, 3aBUCUMOCTb HUX CBOWCTB OT COCTaBa M CTPOCHHUSA, a TAKKE 3aBHCHUMOCTh IPUMEHEHUS
BCIIIECTB OT UX CBOCTB;

MPUOOPETEHUE OMbITA MCIIOJIIB30BAHUS PA3IUYHBIX METOAOB M3y4YCHHS BELIECTB, HAOMIOACHUS
3a UX IPEBPALICHUSIMU NIPU IPOBEACHUH HECIIOKHBIX XMMHUECKHUX IKCIIEPUMEHTOB C UCIOIb30BaHUEM
nabopaTropHOro 060pyaOBaHUS U IPUOOPOB;

(dopMupoBaHuE MPEACTABICHUM O 3HAYEHWU XUMHUYECKOM HAyKHM W PEUIEHHH COBPEMEHHBIX
HKOJIOTHYECKUX MpoOJieM, B TOM 4YHCIE B MPEJOTBPAIICHHMH TEXHOTEHHBIX M HKOJIOTHUYECKHX
KaracTpod.

Oco0ennocTu 0TOOpPa M agaNTAMU Y4eOHOr0 MAaTEepHaJIa 10 XUMHHU

OOyueHue yuyeOHOMY MpeIMeTy «XHUMHUS» HEOOXOIUMO CTPOUTh HAa CO3AAHUHM ONTHUMATbHBIX
YCIOBUHM JUIS YCBOEHHS MporpaMMHOro Mmarepuana oOydaromumucs ¢ 3I[IP. Boneimoe BHHMaHue
JOJKHO OBITH YACJIEHO 0TOOPY Y4eOHOro MaTepHasia B COOTBETCTBUU C MPUHIIUIIOM JIOCTYITHOCTH TIPU
coxpaHeHuun oOmero ©6a3oBoro ypoBHsS. OH JOMKEH MO COJAEpXKaHUI0O U 00BeMy OBITh
aganTUpOBaHHBIM Jisi oOydarommxcst ¢ 3[IP B cooTBeTcTBUM ¢ HUX OCOOBIMH 0OOpa3oBaTEIbLHBIMHU
notpeOHocTsAMU. CreyeT 00JeryuTh oBiajieHne MatepuanioMm oOydaromumucs ¢ 3I1P mocpenctom
€ro JIeTaIbHOIO OOBSCHEHHMS] C CHCTEMAaTUYECKUM IIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOH B
MPUMEHEHUU 3HAaHWM C MCMOJIh30BAaHUEM MPHUEMOB AITOPUTMHU3AINU U BU3YaIbHBIX OMOpP, O0yUeHUs
CTPYKTYpPUPOBAHUIO MaTepHaa.

Bonbiioe 3HadeHue Ui TMOJHOLIGHHOTO YCBOEHHUS y4eOHOro MaTepualia MMEeT oIopa Ha
MEXIMPEIMETHBIE CBSI3U BONPOCOB, M3y4aeMbIX B JAHHOM Kypce, C TaKUMU yYEOHBIMHU INpeAMETaMu
kak «['eorpadus», «DPusuka», «buomorusy». Ilo3Bonsis paccmarpuBaTh OJWH U TOT K€ y4eOHBIN
MaTepual C pa3HbIX TOYEK 3PEHHUS, MEXKIPEIMETHbIE CBS3M CIOCOOCTBYIOT €ro JIydliemy
OCMBICJIEHHIO0, 60JIee MPOYHOMY 3aKPEIUICHHIO MOJyYE€HHBIX 3HaHUH U MPAaKTUYEeCKUX YMEHUH.

[Tpu mOArOTOBKE K YpOKaM YUHUTENb JI0JKEH MPEAyCMOTPETh (POPMHUPOBAHKE y O0yUYarOUIUXCs
YMEHUI aHaJIN3UpOBaTh, CPABHUBATH, 0000IIATh U3y4aeMblii MaTepual, MIAaHUPOBATH MPEACTOSIIYIO
paboTy, OCYIIECTBIATH CaMOKOHTPOJb. HeoOXoauMO MOCTOSHHO CHEAWTHh 3a HPaBUIBLHOCTBHIO
peueBoro opopmIIeHHs BhICKa3bIBaHui oOyvaronuxcs ¢ 3I1P.

B cBa3m ¢ 0COOCHHOCTAMH TIOBEICHHS M JEATeNbHOCTH, oOydaronuxcs ¢ 3[IP
(pacTopMOKE€HHOCTh, HEOPraHU30BAHHOCTH) HEOOXOAUM CTPOXKANIINN KOHTPOJIb COOMIOACHUS TPABUIT
TEXHHUKHU 0€3011aCHOCTHU MPU MTPOBEICHUH J1AOOPATOPHBIX pabOT B XUMUYECKOM KaOHUHETE.

IIpumepHbie BuAbI gesiTenbHOCTH oOydarommxess ¢ 3IIP, oOyciioBiieHHbIE 0COOBIMHU
o0pa3oBaTe/IbHBIMHM NMOTPEOHOCTAMHU M 00ecleYrBaOIIe OCMBICJIEHHOE OCBOCHHE COAEPKAHUM
o0pa3oBaHus Mo nmpeaMeTy «XuMHD»

Copepxanue BUJIOB jedaTenbHocTH oOyuaromuxcs ¢ 3[IP Ha ypokax XMMuUU onpeaensercss ux
ocoObiMH 0Opa3oBaTeNbHBIMU TOoTpeOHOCTAMH. [lomuMo mmpoko ucnoisdyemeix B POII OO0
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o0muxX Juig BceX OOyYaloImuXcs BUAOB JEATEIBHOCTH CIEAYeT YCHWIMTh BHUJABI JESITEIbHOCTH,
crenuguUHble A JaHHOW KaTeropuu oOydaromuxcs, Ajs 00ecredeHHs] OCMBICIEHHOTO OCBOEHUS
coZiepKaHusl OOpa3oBaHMA MO NPEAMETY: YCUJICHHE TPEAMETHO-IPAKTUYECKON NEeATETbHOCTH C
AKTUBU3aLIMEN CEHCOPHBIX CHUCTEM; YEepEJOBAaHUE BUAOB JECATEIBbHOCTH, 3aI€UCTBYIOIINX PA3IHYHbIE
CEHCOPHBIE CHCTEMbI; OCBOCHHME MaTepuajiga C OINOpPOM Ha aJIrOPUTM; «IIOIIArOBOCTb» B H3YyYEHUU
MaTepuasa; HUCHOJIb30BaHUE JOMOJHUTEIbHON BHU3YyalbHOW OHOpHl (IJIaHbl, OOpa3lbl, CXEMBI,
m1a0yIoHbl, omopHble Tabmuipsl). s pasButus y oOyuaronmuxcs ¢ 3IIP ymeHust nenaTh BBIBOJIBL,
(GbopMHPOBaHUS TPAMOTHOTO PEYEBOTO BHICKA3bIBAaHUS HEOOXOIUMO HCIIONB30BATh OMOPHBIE CIIOBA U
ke, Ocoboe BHUMaHUE CIEAYET YACTUTh O0YUEHHUIO CTPYKTYPUPOBAHUIO MaTepHalla: COCTaBICHUE
PUCYHOUHBIX U BepOalbHBIX CXEM, COCTaBJIE€HHE TalJMll, COCTaBJIEHUE KiIacCu(UKAIMU C
0003HAYCHHBIMHA OCHOBAHMSIMHU JJIS1 KIIACCU(UKAIIMY U HAIIOJHEHUE UX TIPUMEpPaMH U Jp.

[IpumepHas TeMaTudecKkast 1 TepMUHOJOTHYEcKas Jiekcuka coorBeTctByeT @OIT OOO.

Hns obywaromuxcs ¢ 3IIP cymecTBeHHBIMH SIBJISIFOTCS HPUEMBI PabOTBl C JIEKCHUECKUM
MaTepuajoM 1o mnpeamery. [IpoBonuTcs crenuanbHas paboTa MO BBEACHHUIO B aKTHBHBIA CIOBaph
00yYaroImuxcst COOTBETCTBYIOIIEH TePMUHOJIOTUH. V3ydaemMble TEPMHUHBI BBOJSATCS Ha TOJIMCEHCOPHOM
OCHOBE, 00s3aTeNbHa BU3yabHAas MOAJIEPIKKA, alTOPUTMBI pabOThI C ONpEAECICHUEM, OTIOPHBIE CXEMBbI
JUI aKTyaJlu3allii TEPMUHOJIOTHH.

Mecto yyeOHOro npeamera «XuMus» B y4eOHOM ILJIaHe

B cootBerctBum ¢ @enepaibHBIM TOCYNAapCTBEHHBIM 00pa30BaTEIbHBIM  CTAHAAPTOM
OCHOBHOTO 001ero oOpa3oBaHHs Y4eOHBIM mMpeaMeT «XUMHUS» BXOIUT B IMPEIMETHYIO 00JIacTh
«EcTecTBeHHOHayuUHbIE IPEAMETHI» U SIBISETCS 00513aTENbHBIM JJIS1 U3YUEHUS.

Y4eOHBIM IJI1aHOM Ha e€ u3ydeHue orBeneHo 136 yueOHbIX 4acoB — 1Mo 2 4 B HeAento B 8§ U 9
KJIaccaX COOTBETCTBEHHO.

Copepxanue ydeOHOro mpenMera «XuMusi», mpeacraBieHHoe B DenepanbHoil pabodyeit
nporpamme, cootrBerctByer PI'OC OOO, paszpaborano c¢ yderom DenepanbHOW OCHOBHOM
00pa3oBaTeNnbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs MO y4EOHOMY MpEeaMeTy «XHUMHUS,
cooTBeTCTBYeT DenepalibHON aJalTHPOBAHHON OCHOBHOW 00pa3oBaTeNIbHOI MporpaMme OCHOBHOI'O
o0rmiero o6pazoBaHus 00yUaIOIIUXCS C 3a/IEP>KKON ICUXUUECKOTO Pa3BUTHSL.

COAEPXAHUE YUEBHOI'O ITPEAMETA «XUMUW»

COZAEPXAHUE OBYYEHUA B 8 KITACCE

[TepBoHaYaIbHBIE XUMUYECKUE TTOHSATUS

[Tpenmer xumun. *Ponp xumuu B xu3HN yenoBeka.™ Tena u BemecTBa. @U3NYECKUe CBOMCTBA
BELIECTB. ATperaTHoe COCTOSIHUE BEIIECTB. *XUMUS B cUCTeMe HayK.* UucTble BellecTBa U CMECH.
CrniocoOb1 paznenenus cmeceil. IIpaBuna Ge3omacHoro oOpalieHust ¢ BEIecTBaMU U J1a0OpaTOPHBIM
oOopynoBanueM. *IloHsTHE 0 METOAAX MO3HAHUS B XUMUU. ™

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

Xumuyeckas Gopmyna. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. *3aKOH MOCTOSHCTBA
coctaBa BeniecTB.* OTHOCUTEIbHAS MOJICKYJIIpHas Macca. MaccoBasi 0JisT XUMHUYECKOTO AJIEMEHTA B
COCIMHEHUH.

Du3nyecKue U XUMUYECKHE SIBIICHUS. XUMUYecKas peakuud. [[pu3Haku XUMUYECKUX PeaKIui.
VYpaBHEHHsS] XUMUUYECKUX peaKIHidi. 3aKOH COXpaHEeHHs Macchl BenlecTB. Knaccudukarus XuMHIeCKIX
peaknuii (CoequHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

XUMUYECKUN HSKCIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW TMOCYAOH, C TMpaBUIamMH pabOThl B
naboparopun ¥ TpuéMaMu OOpalleHHs] ¢ JIabopaTOpHBIM O0OPYAOBAHUEM; H3YUYECHHE W OIHMCAHHE
(U3MYEeCKUX CBOHCTB 0Opa3IOB HEOPraHWYECKUX BEIIEeCTB; HaOmoAeHne (U3NYecKuxX (TUIaBICHHE
BOCKa, TasiHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KAMEHWE W KOHJIEHCAIMS BOJABI) U XUMHUYECKHX
(ropeHre cBeuH, MPOKAIMBAHUE METHOW TPOBOJIOKH, B3aMMOJACWCTBUE MeNa C KHCIOTOW) SIBICHUH,
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HAOMIOZICHWE W ONHMCAHWE TMPHU3HAKOB TMPOTEKAHUS XWUMHUYECKUX peaklui (paszloxeHHue caxapa,
B3aMMOJICHICTBHE CEPHON KHCIOTHI C XJOpPHAOM Oapus, pasinokenue ruapokcuaa memau (II) mpum
HarpeBaHuu, B3auMoJIeHcTBUE kelne3a ¢ pactBopoMm conu Meau (II));u3ydenue crocoOoB paszaeneHust
cMmeceil (Cc TIOMONIBIO MarHuTa, (UIBTPOBAaHWE, BBITAPUBAHME, IUCTHILUIALUS, Xpomarorpadwus),
MIPOBE/ICHNE OYHMCTKU TIOBAPEHHOW COJM; HAOIIIOJICHHE W ONHCAHWE PE3YJbTAaTOB MPOBEICHUS OIbITA,
WLTFOCTPUPYIOIIETO 3aKOH COXPaHEHHUST MaCChl; CO3/IaHIE MOJIEIIeH MOJIEKYII (IIIapOCTEPIKHEBBIX ).

Baxneiime npeacTaBuTeIn HEOPraHUIECKUX BELIECTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciaopoag — 31eMeHT M NpOCTOE BELIECTBO.
Haxoxnenue kuciopoga B mpupojae, (U3NYeCKHe W XHUMHYECKHE CBOMCTBAa. Peakuum ropeHus
IOPOCTBIX M CHOXKHBIX BemiecTB. CrocoObl MOJMy4eHUs KuUcIopoja B JjabopaTtopuu  *u
npombiiuieHHOCTH. *  [Ipumenenne kucnoponaa. Ilonstue o6 okcumax. KpyroBopor kucinopona B
npupoje. *O30H — auoTpoIHas MOAU(UKALUSA KUCIOPOa.

TernnoBoil 3¢p¢dexkT XUMHUECKOW peaklUuu, TEPMOXUMHYECKHE YpaBHEHHs, 0JK30- U
SHIOTEPMHUUYECKHUE peakiK. TOIIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3/lyXa, YCHIICHUE TapHUKOBOIO
addekra, pa3pylieHre 030HOBOTO CIIOs.™*

Bonopon — anemeHT u mpocroe BeuiectBo. HaxoxaeHue Bogopoaa B npupoje, Gpuzndeckue u
XMMHUYECKHE CBOMCTBA (HA INpUMEpPE B3aUMOJEHCTBUS C HEMETAJUIAMM M OKCHJAMU METAJlJIOB),
IpUMEHEHHeE, *crocoObl nosyyeHus. ™ [IoHsTHe 0 KUCIOTaxX U COJIsX.

KomuuecTtBo BemectBa. Mosb. MossipHasi Macca. 3akoH ABoraapo. MossipHblii 00bEM Ta3oB.
Pacuersl mo xumuueckoit opmyie. PacyeTsl MaccoBOM 10N XMMHYECKOTO 3JIEMEHTA B COEAMHEHUH,
KOJIMYECTBA BEILECTBA, MOJISIPHOM Macchl, MOJSIpHOTO 0ObeMa Ta30oB. Pacu€rbl 1Mo XUMHUYECKUM
YpaBHEHMSIM.

*@uznueckne cBoiicTBa BOoAbL.* Boma. Ee coctaB, crpoeHume u Mojekyibsl. *Boma kak
pactBoputenb.* PactBopbl. *IloHsATHE O HACBIIIEHHBIX W HEHACHILEHHbIX pacTBopax. Ilonsartue
pacTBOPUMOCTH BelIecTB B Boje.* Pacuer MaccoBoif J0JM BellecTBa B pacTBOpe (MPOLEHTHAS
KOHIIeHTpauus). MaccoBasi 1051 BEIleCTBa B pacTBOpe. *XUMHUECKUE CBOMCTBA BOJbI (Pa3iioKEHHE,
peakuuu ¢ HaTpUeM, OKCUIOM Kalblius, okcuaoM cepsl (1V) peakuuu ¢ meramuiamMu, KUCIOTHBIMU U
OCHOBHBIMM Okcuamu). [Ionsitue 00 ocHoBaHuUAX. Poib pacTBOPOB B IPHUPOJIE U B KU3HU UYEJIOBEKA.
Kpyrosopot Bozbl B ipupoie.™ 3arpsisHeHne NpUpoIHbIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Baxueliimne kiaccel HeOpraHW4eckux coequHeHuid. Kraccugukanuss HeopraHMYecKux
coequHeHnil. Okcunapl: cocTaB, Kiaccuukanus (KUCIOTHBbIE, OCHOBHbBIE, *aM(oOTepHBbIE,
HecosieoOpasyrone - Ha npumepe okcuaa yriepoga (II) m okemma aszora (Il)), Homenknarypa.™
*TlonyyeHne™ M XMMUYECKHE CBOMCTBA OKCUAOB (B3aUMOJIEHCTBUE C BOJOM, KHUCIOTAMH, IIEI0YaAMHU).
OcHoBanus. Knaccudukanuss ocHoBaHMiA: HIENOYM M HEpacTBOpUMBbIE OcHoBaHUsA. HomeHkmarypa
ocHOBaHWi. Du3nueckue W XHUMHUYECKHE CBOWCTBAa OCHOBaHUM (B3aWMOJICHCTBHE C OKCHUJIAMHU
HEMETaJJIOB, KUCIOTaMH, coisiMu). *Tlonydenne ocHOBaHUM. >

Kucnotel: coctaB, kiaccu(puKalus, HOMEHKIATypa, (U3NYECKHEe M XMMHUYECKHE CBOHCTBA
(B3auMoOZIEliCTBHE C METaJNIaMU, OCHOBHBIMH OKCH/IAMH, OCHOBAHUSIMH, COJISIMH, HAa IIPUMEPE COJISTHON
U CEpHOM KHUCIOT), *crmocoObl mosydeHus.™ Psag axtuBHoctu MertamioB H. H. bekerosa. Comm
(cpenHue): HOMEHKIJIATypa coiied, *crocoObl MOJIY4YeHHs™, B3aUMOJCHCTBUE COJEeH ¢ MeTallIaMH,
KHCIIOTaMH, IIE€JI0YaMH U COJISIMH, TPUMEHEHHUE.

[Monstue 06 amOTEpHBIX THAPOKCHIAX (HA MPUMEPE IMHKA U *aIOMHHHS®): *XUMHYECKHE
CBOMCTBa (B3aUMOEHMCTBHE C KUCIOTaMU U IIEJI0YaMH, pa3ioKEeHUE PU HarpeBaHUM) U ToiyyeHue.™

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

XVUMUYECKUHN SKCIIEPUMEHT: Ka4yeCTBEHHOE ONpEJeNIEHNEe COAEpKaHUs KUCIOPOoJa B BO3AYXE;
MOJTyYeHHE U U3yueHHe CBOMCTB KUCIIOpO/1a; HAOII0I€HUEe B3aUMO/ICHCTBHS BELIECTB ¢ KMCIOPOJOM 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; HCCIE€OBaHHE OCOOCHHOCTEH pacTBOPEHHS BELIECTB C PA3IMYHOM
pPacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C OIPENEIEHHON MacCOBOM J0JIEM pacTBOPEHHOIO
BEIIECTBA; B3aMMOJICICTBUE BOJABI C METAJUIaMU (HAaTPUEM U KayibliieM) (BO3MOKHO HCIIOJIb30BAHUE

6



BHUJICOMATEPHUAIIOB); OIPEIEICHUE PACTBOPOB KHCIOT M IIEJOYEH C IOMOLIbI0 HWHAMKATOPOB;
UCCIIeIoBaHNE O0pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOJIOJEHHE H3MEHEHUS
OKpaCKHM MHJIMKAaTOPOB B PACTBOPAX KUCJIOT U LIeJIouel; u3yuyeHue B3aumopeiictaus okcuaa meau(ll) c
pacTBOPOM CEPHOM KHCJIOTBI, KHUCJIOT C MeTalylaMM, pEaKLUUil HEeUTpanusanuu; 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 XUMUYECKUX 3ieMeHTOB /1. 1.
MenneneeBa. CTpoeHHE aTOMOB. XUMHYECKAs! CBsA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

[lepBble MOMBITKH KIACCU(PUKANNKA XUMHUYECKUX 3JIeMEHTOB. [IOHATHE O rpynmax CXOMHBIX
3JIEMEHTOB (ILI€JOYHbIE U IIEIOYHO3EMENbHbIE METasllbl, TajJOreHbl, HHEPTHBIE Ta3bl). *DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCHUIBI ¥ TUAPOKCUIBL. ™

Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemenToB /. . Menneneena.
Kopotkonepuonnass u *nmnuHHonepuoanas™ ¢opmel  [lepuonndeckoil cUCTEMBl XUMHYECKHX
snementoB [[. WM. MenpneneeBa. Ilepuoast u rpynmnbl. OU3HUECKU CMBICT MOPSAKOBOIO HOMEpA,
HOMEPOB MepUo/ia U TPYMIbl FJEMEHTA.

Crtpoenue atoMoB. CoctaB aTOMHBIX sifiep. *M3oronbl.* DnekTponbl. CTpOeHHE ANEKTPOHHBIX
obostouek aromoB TiepBbIx 20 xumudeckux eMmenToB [lepuomudeckoii cucremsl J[. . Menneneesa.
XapakTepucTUuKa XMMHUYECKOIO 3JIEMEHTa 1o ero nojioxeHuto B Ilepmoanueckoit cucreme /[l. 1.
Menpeneesa.

*3aKOHOMEPHOCTHU W3MEHEHHUS CBONCTB 3JIEMEHTOB MaJlbIX MEPUOAOB U TJIABHBIX MOJATPYIII, B
3aBUCMMOCTH OT aTOMHOTO (TMOpsAAKOBOro) Homepa 3HaudeHue Ilepuomumueckoro 3akoHa U
[lepuonnueckoil cHUCTEMbl XMMHYECKUX JJEMEHTOB /i pPa3BUTHS Hayku U npaktuku. [l W.
MenpeneeB — y4€HbII U FpaXXAaHUH. ™

Xumuueckas CBSI3b. KoBasientHas (monsipHas u HEMOJsIpHasT) CBSI3b.
*DNeKTPOOTPHUIIATEILHOCTh ATOMOB XUMHUYECKUX JIEMEHTOB.* VlOHHas CBSI3b.

Crenenb okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouecchl okucieHus u
BOCCTaHOBJIEHMS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XYUMUYECKUN OKCIIEPUMEHT: H3yuyeHue oOpa3lioB BEIIECTB METAIJIOB U HEMETAIJIOB;
B3aUMOJICHCTBHME THUJIPOKCHIA IIMHKA C pPacTBOpaMU KHUCIOT U WIEJIOYEH; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (TOpeHHe, peaKiuu
Pa3NoKEeHUSsI, COSTMHEHNUS ).

MexnpeameTHbIE CBSI3H

Peanuzanus MeXIpeIMETHBIX CBS3EW MPHU N3YUYEHUH XUMHH B 8 KJlacce OCYIIECTBIISIETCS Yepes3
UCMOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK U TMOHATUH, SBISIOIIUXCS
CHCTEMHBIMH TSI OT/ICIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01e ecTeCTBEHHO-HAay4YHbIE MOHATHUSA: HAy4YHbIH (akT, TUIOTE3a, TEOPHs, 3aKOH, aHaJu3,
CHHTE3, KiacCu(UKanus, MepruogHIHOCT, HAOMIOICHHE, YKCIIEPUMEHT, MOJICTUPOBAaHHE, U3MEPEHUE,
MO/IEJIb, SIBJICHUE.

Ouszuka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHI, HW30TOIbI,
PalliOaKTUBHOCTb, MOJIEKYIA, SJEKTPUUECKUNA 3apsil, BELIECTBO, TeJO, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, ra3, (U3nuecKue BeTMUNHBI, CIUHHUIIBI U3MEPEHUS, KOCMOC, TUIAaHETHI, 3BE3/161, COJHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadus: arMocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOAbI, MOJE3HbIE HCKOMAEMBbIE,
TOILTUBO, BOJIHBIE PECYPCHI.

COJAEPKAHUE OBYYEHUA B 9 KJIACCE

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,
*3aBHCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U BUJ]A XUMUYECKOU CBA3U. ™

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 PEAKIMU BEUIECTB, IO TEIUIOBOMY 3((}EKTy, 0 M3MEHEHUIO CTETEHEH OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB, *10 00paTUMOCTH, 110 YYaCTHIO KaTalnu3aropa).* DK30- U S9HI0TEPMUYECKUE
peakiuu. *TepMoxuMuyeckre ypaBHEHUS. ™

*TlonsaTHe O CKOpPOCTH XuMHUUeckod peakiuu. [loHsTHe 00 0OpaTHUMBIX M HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE 0 TOMOTreHHBIX U reTepOreHHbIX peakuusax. [loHsaTHe 0 XuMHU4YecKOM
paBHOBecuH. CMeNIeHUE XUMUYECKOT0 paBHOBeCUsA. DaKTOPBI, BIUSIONIME HA CKOPOCTh XUMUYECKON
peaKiuy 1 MOJI0KEHUE XUMUYECKOIO PAaBHOBECHS. ™

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

Teopus 27AEKTPOAUTHUECKON TUCCOLMALUU. DIIEKTPOIUTHYECKAsT TUCCOLUALUS. DIEKTPOIUTHI
U HEedNEeKTponIuThl. KaTHoHbI, aHnOHBL. *MexaHu3M AMCCOIMAIMKM BEUIECTB C Pa3jIMYHbIMH BHIaMU
xuMudeckon cBssu. [lonstue o crenenu aucconuanuu.* CuiabHbIC U Ca0bIe AIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCIIOBUS MPOTEKAHHS peakluid HOHHOrO oOOMEHa /10 KOHIA.
[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: XJIOPU/-, OpOMUI-, HOAHI-, CYIb(at-, KapOOoHaT-, CHITUKAT-, pocdart-
aQHWOHBI; TUAPOKCUA-UOHBI, KATUOHBl aMMOHHUS, MarHus, Kaibll¥s, alloMUHUS, xkene3a (2+) u (3+),
Meau (2+), LMHKA, IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOpAX.

XUMHYECKUN HKCIEPUMEHT: O3HAaKOMJIEHME C MOJEISMH KPUCTAUIMYECKUX PEHIETOK
HEOPraHWYeCKHX BEIIECTB — METaUIOB M HEMETaUIoB (Tpadura W amMmasa), CI0KHBIX BEIIECTB
(xJopuaa HaTpus); HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakiMu OT BO3JEHCTBUA
pa3nuyHbIX  (AKTOPOB; MCCIEIOBAHHME 3JIEKTPOIPOBOJHOCTH  PAcTBOPOB  BELIECTB, Ipoliecca
JMCCOLMALIMU KUCTIOT, Liesodyel U cosiell (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPHAIIOB); MPOBEICHUE
OIIBITOB, WUTIOCTPUPYIOUINX MPU3HAKK MPOTEKAaHUs] PeaKklMi MOHHOro oOMeHa (oOpa3zoBaHME OCajKa,
BBIJICJICHUE Ta3a, OOpa30BaHUE BOJbI); OINBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX pEAKIUil (TOpeHHe, peakUuu pa3joKEHUs, COEIMHEHHs); pacllo3HaBaHUE
HEOPraHWYECKUX  BEIIECTB C IOMOINBIO KAUYEeCTBEHHBIX PpEaKIMi Ha HMOHBI;, pEIICHHE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hewmeranmne! u ux coenvueHus

OO6mias xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIE CTEHEHU
okucineHus. CrpoeHue M (U3NYECKHE CBOICTBAa MPOCTHIX BEIIECTB — TaJlOTEHOB. XUMHYECKUE
CBOMCTBa Ha mpuMepe Xjopa (B3aUMOJCICTBHE C MeTalllaMHM, HEMEeTallJlaMd — BOJOPOJIOM U
KkuciaopoaoM, *menouamu®).  Xmopoogopoa. ComnsHas ~ KHUCIOTa, XHWMHYECKHE 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 a30THOM M CEpHON KHCIOTaMHM).*
CepoBojiopoJi: cTpoeHHe, pU3NYecKue U XMMUYECKHe CBOMCTBA (KHUCIIOTHBIE U BOCCTAHOBHUTEIbHBIE
cBoiicTBa). OKCUIBI cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKcuJ0B. CepHas Kuciorta: Gusndeckue u
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XUMHYECKHe cBoMcTBa (00mmme u cienuduueckue). Conu cepHON KUCIOTHI, KAYECTBEHHAs PEaKIvs 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 €€ COeIMHEHHH B OBITY M B IPOMBIIUIEHHOCTH. *XMMHUYECKOe 3arpsi3HEHHE OKpPY)KarolleH
Cpeabl COeNMHEHUSAMHU Cepbl (KHCIOTHBIC OXKAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIpeJoTBpaleHus. *

OO0masi xapakTepucTuka 371eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOSHHS aTOMOB a30Ta H
docdopa, xapakTepHble CTEIIEHU OKHCIICHHUS.

A30T, pacipocTpaHeHHe B MpHUpoJe, GU3NIECKUE U XUMHUECKHE CBOUCTBA (B3aMMOACHUCTBHUE C
METaJUlaMU U HeMeTaJulaMHu - KHUCIOPOAOM U BoaopoaoM). KpyroBopor azora B nmpupozge. AMMHUAK:
¢usnyeckue M XUMHUYECKHE CBOWMCTBAa (OKMCIIEHHWE, OCHOBHBIC CBOMCTBA BOJHOTO pacTBOpA),
*nonydyenue® u mnpumeHeHue. ColnM aMMOHUSA: COCTaB, (U3MYECKME U XUMHUYECKHE CBOMCTBA
(pa3noxeHue, B3aUMOJCHCTBHE CO IIEIOYaMH), NpUMeHeHHe. KauecTBeHHash peakuus Ha HOHBI
aMMOHUS. A30THas KUCJIOTa, € (U3NYecCKue M XMMHYECKHEe CBOMCTBa (oOmue u cnenududeckue),
*nonydyenue.* Hurtparel (pasnoxenue). A30THUCTas KuCiIOTa. VCroib30BaHWE HUTPATOB U COJIEH
aMMOHMsI B KauecTBE MMHEPAIbHBIX YAOOpeHHi. *Xumuueckoe 3arps3HEHHE OKpPY)KaroLlel cpeibl
COEMHEHUSIMH a30Ta (KUCIIOTHBIE IO/, 3arpsi3HEHNE BO3/1yXa, TOYBbI X BOOEMOB). *

®dochop, *amnorpomnHsie Momudukammu (ocdopa,* duzMUEcCKHUe W XUMHUUYECKHE CBOKCTBA
(B3auMozielicTBUE C METaUlaM{, HEMETalllaMu, *KOHLIEHTPUPOBAaHHbIMU Aa30THOM U CepHOU
kucnoramu).* Okeun gocdopa (V), oprodochopnas kucnora: puznuecKue U XMMHUYECKHE CBOICTBA,
*nomydenue.* *IloHsiTHE O MUHEpaNTbHBIX yHoOpeHHsx: HuUTpaThl U (ocdatsl. I[lonstue o
KOMIUIEKCHBIX  ynoOpeHusax.* OOmas xapakTepuctuka 3neMeHToB IVA-rpynmel. OcobeHHocTH
CTPOCHUSI aTOMOB YIJIepo/ia M KpEeMHHsA. BalleHTHOCTh M XapaKTEpHBIC CTEIEHH OKHCICHHS aTOMOB
yriepoza u KpeMHus. PacnpoctpaneHnue yrieposia B IpUpo/Ie, XapaKTepHbIE CTENIEHU OKUCICHMS.

VYriepon, alorporHbeie Mogudukanun (rpadur, aMas), GU3NIecKre 1 XUMUICCKUE CBOMCTBA
IIPOCTHIX BELIECTB (B3aMMOJICHCTBHE C METalJIaMH, HEMETAJUIaMH, *KOHLIEHTPUPOBAHHBIMU a30THON U
cepHoil kucioramu)*. Ancop6ums. KpyroBopor yriepoma B mnpuponxe. OKCHIBI yriepoaa, HX
¢u3nyeckre U XMMUYECKUE CBOMCTBA, MOJIyYE€HUE U MPUMEHEHHUE, IeiiCTBUE Ha OpraHU3M 4YeJOoBeKa.
*JKOJOTHYEeCKHEe TMPOOJIeMBbI, CBs3aHHBIE ¢ oOkcuaoMm yriepona(lV); rumoresa T1i106amBHOTO
NOTEIUIEHUS] KJIMMaTa; MapHUKOBBIN 3¢ddexr.* YronpHas kuciaora u e€ coimu, UX (U3MUYECKUE U
XMMHAYECKHE CBOWCTBA, *moiydeHne W TpuMeHeHue.* KadecTBeHHas peakiusi Ha KapOOHAT-WOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEAMILIMHE, IPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

OO6mue npencraBieHuss 00 OCOOEHHOCTAX COCTaBa U CTPOEHUS OPraHUYECKUX COECTUHEHHM
yriepoa (Ha mpuMepe MeTaHa, 3TUJIEHA, STaHOJIa, YKCYCHOW KUCIOTHL. *MX cocTaB M XMMHMYECKOe
crpoenue. Kiaccudukamus opranndecknx BemecTB.* [ToHATHE 0 OMOJOTHYECKH BaXKHBIX BEIIECTBAX:
KHpax, Oenkax, yrjieBoJax — M HMX pOJM B KHM3HM dYeloBeka. *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 oxkcuae kpeMHuA(IV) u kpemHueBoii kucinore. CUIUKaThl, PU3NUECKUE 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 UCIOIb30BaHUS CTPOUTENBHBIX MaTEPHAIOB B
MOBCEHEBHOM KU3HU. *

XYUMHUYECKUN SKCTIEPUMEHT: U3ydeHHe 00pa3l0B HEOPraHMUYECKUX BEIIEeCTB, CBOWCTB COJISTHON
KHUCJIOTHI; TPOBEJIEHNE KAaueCTBEHHBIX PEAKUMH Ha XJIOPUI-MOHBI M HAONIOJEHUE MPU3HAKOB MX
MPOTEKAHMsI; ONBITHI, OTpaXaoImKe (U3NUECKHe W XHUMHUYECKHE CBOWCTBA TAJIOTCHOB H WX
COEMHEHUH (BO3MOXKHO MCIOJIb30BaHHE BUAECOMATEPHATIOB); O3HAKOMIICHHE C 00pa3laMi XJIOPUIOB
(rajoreHu10B); O3HAKOMIIEHHE ¢ Oo0Opa3laMu cepbl U €€ COeIMHEHUSIMU (BO3MOKHO HCIOJIb30BaHHE
BUJeOMAaTepualioB);  HaOmroJeHWe  mporecca  oOyriaMBaHMs — caxapa  1HOJ  JEHCTBUEM
KOHIEHTPUPOBAHHOW CEpPHON KHUCIOTHI, M3Y4€HHE XHMHUYECKHUX CBOMCTB pa30aBleHHOW CcepHOM
KHUCJIOTHI, TPOBEJIEHHE KAYyeCTBEHHOM peakiuu Ha Ccynb(paT-HOH M HaOMI0JeHHe Npu3HaKa eé
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NPOTEKaHMs; O3HAKOMJIEHHE C (pu3nueckuMu cBoiicTBaMM a30Ta, (ochopa W HX COeAUHEHUI
(BO3MOXHO HCIIOJIB30BAaHUE BHJICOMATEPUATIOB), OOpa3liaMu a30THBHIX U (OCHOPHBIX YI0OpEHUI;
MOJTyYeHHE aMMHUaKa U U3yYeHHE ero CBOICTB; MPOBEICHNE KaUeCTBEHHBIX PEaKIUil HA NOH AaMMOHHS
u ¢ochar-uOH W H3YYCHHUE NPU3HAKOB HX NPOTCKAHHS, B3aMMOJCHCTBHE KOHIICHTPHUPOBAHHOMN
a30THOM KHUCIOTHl C MEIbI0 (BO3MOXKHO HCIIOIb30BAHME BHJIEOMATEPHAJTIOB); M3yYCHHE MOMAEICH
KPUCTAJUIMYECKMX PEHIETOK anmasza, TpaduTa; O3HAKOMIICHHE C MPOIECCOM  ancopOruu
pPacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM UM YCTPOWCTBOM MpPOTHBOras3a; IOJy4YEeHUE
VIJICKUCIIOTO Ta3a M W3YYCHHE €ro CBOMCTB; NMPOBEICHHE KaUYECTBEHHBIX PEaKIMi Ha KapOOHAT- M
CHJIMKAT-MOHBI ¥ U3yYCHHE NPU3HAKOB MX NPOTEKaHHS;, 03HAKOMJICHHE C MPOIYKIHEeH CHIMKATHOM
MPOMBIIICHHOCTH; PEIICHUE JKCIEPUMEHTAIBHBIX 3a/a4 1Mo TeMe «BakHeWIne HeMEeTalulbl U HX
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 wetaiwioB. Meranauyeckass CBS3b W METAUIMYECKas KPUCTAJUIMYECKAs peIIETKa.
DIIEKTPOXUMHUYECKUMN psii HApsKEHU MeTauioB. OU3nueckue 1 XMMHUYECKUE CBOMCTBAa METAJIOB
(B3amMOJIEHCTBHE C KHCIOPOJOM, BOJOW, KHCIOTaMH). *OOmue CrnocoObl MONTYYCHUS METAJIIOB.
[TonsiTue 0 KOPPO3MH METAIOB, OCHOBHBIE CHOCOOBI 3alUTHI MX OT Koppo3uu. CruiaBbl (CTajb,
9yT'yH, JIOPATIOMUHIHI, OpOH3a) U MX IPUMEHEHHUE B OBITY M IPOMBIIIICHHOCTH.

[[{emounble MeTaibl: nojoxxkenue B [lepuonnueckoin cucreme xumMudeckux snemeHTos J[. U.
MenpeneeBa; crpoenue atoMoB. Haxoxnenue B npupoze. @usndeckue U XUMUYECKUE CBOMCTBA (Ha
npuMmepe Hatpus U Kanus). OKCUABI U TUIPOKCHABI HATpusi W Kanus. [IpuMeHeHue MIeNOYHbIX
METAJUIOB U UX COCIMHEHUH.

[[{erouHO3emMenbHBIE METAUIBI MarHUi M KajapUui: moJiokeHue B llepuogmueckoit cucreme
xuMuueckux dneMeHtoB /. M. MeHneneeBa; CTpoeHHE HMX aTOMOB; HAaXOXKJICHHE B MPUPOJE.
duznyecknue U XUMUYECKUE CBOMCTBA MarHus M Kalblivd. BaxkHeilue coeluHeHUs Kanblus (OKCHI,
ruApoKcu, coyin). *JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHus . ™™

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

Kenezo: nonoxenue B [lepuoanueckor cucreMe xumudeckux sinemeHToB [1. . MeHneneeBa;
CTPOEHHE aTOMa; HaxOXJAeHHe B mpupoje. Puznueckue M XUMHYECKHME CBOMCTBA JKele3a
(B3auMoielicTBHE ¢ METaJUIaMU, KUCIOTaMH M cojisiMu). OKcupl, ruapokcuabl u conu sxkenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U *monydyeHue.™

XUMHYECKUN OKCIEPUMEHT: O3HAKOMJICHHE C O00pa3laMd METaJJIOB U CIUIAaBOB, WX
(bu3MYECKUMHU CBOWCTBAMU; M3y4EHHE PE3yIbTAaTOB KOPPO3UM METAIIOB (BO3MOKHO HCIOJB30BaHUE
BHJIEOMATEPHAIOB), OCOOEHHOCTEW B3aMMOJCHCTBUSL OKCHIA KAJIBIUS W HATPHUS C BOJAOW (BO3MOXKHO
UCIONIb30BaHUE BHUAEOMATEpUAIOB); HCCIEAOBAHME CBOMCTB KECTKOW BOJBI; Mpollecca TOPEHUS
xKeynesza B KHCIOpoJe (BO3MOXXHO HCIIOIb30BAaHUE BHJIEOMATEPHANIOB); MPU3HAKOB TMPOTEKAHMS
KAueCTBEHHBIX pPEaKIMii Ha WMOHBI (MarHus, KanblMs, adtoMuHus, 1uHKa, xene3a(ll) u xenesza(Ill),
menu(Il)); HaOmoMEeHe U ONMKCaHME TPOIECCOB OKpAITMBAaHUS TUIAMEHH WOHAMHU HATPUs, KIS U
Kanplusl (BO3MOXHO HCIOJIB30BaHUE BHAEOMATEpUANIOB); HCCleAoBaHUEe aM(pOTEPHBIX CBOWCTB
THAPOKCH/IA AIOMUHHUS W THAPOKCHJIA IMHKA; PEIICHHE OSKCIMEePUMEHTAIBHBIX 3a/Jad 10 TeMe
«BaxHelnme MeTaJlibl U X COSAUHEHUS».

XUMHS U OKpYy:Karollas cpesia

*HoBble Marepuanbl M TeXHOJNOTHH. BemiectBa u Mmarepuanbl B TOBCEIHEBHOW KHU3HH
yenoBeka. XUMHUS U 30poBbe. be3onacHoe HCnoabp30BaHNE BEUIECTB U XUMHUECKUX PEaKuil B OBITY.
[lepBast moMoILIb IPU XUMUYECKHUX 05KOTax M OTpaBieHUsX. OCHOBBI SKOJIOIMUECKON rPpaMOTHOCTH. ™

*XuUMHuYecKoe 3arpsi3sHeHHE OKpy’Karolleld cpeibl (MpeaenbHas IOMycTUMas KOHLEHTpAIHs
BeuiectB — [1/IK). Ponb xumuu B perieHnH 3K0JI0rHUecKux npodiaem.™
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*TIpuponHble MCTOYHHMKH YIIIEBOJOPOJOB (Yrosib, NMPHPOIHBIA ra3, He(Th), MPOIYKTHI HUX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH. *

XUMHUYECKUH HKCHEPUMEHT: H3ydeHue oOpas3IoB MaTepuasioB (CTEKIO, CILIaBBl METaJUIOB,
MOJIMMEPHBIC MaTEepHaIIbI ). *

MexipeameTHble CBSI3U

Peanuzanus MeXIpeIMETHBIX CBA3EH IPU N3Y4YEHUHM XUMHHU B 9 Kilacce OCYILECTBIISETCS Yepes
UCTOJb30BAaHUE KaK OOIIMX ECTeCTBCHHO-HAYYHBIX MOHATUH, TaK W TMOHATUH, SBISIOIIUXCS
CHCTEMHBIMU JUISI OT/IEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0me ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAY4HBIH (akT, TUIOTE3a, 3aKOH, TEOpHSs, aHAJM3,
CHHTE3, Kllaccu(uKalus, NepruoJUUHOCTb, HAOII0IeHHE, SIKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHHUE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHUabl.

®dusmuka: Marepus, aroM, 3JIEKTPOH, HPOTOH, HEUTPOH, MOH, HYKIHJ, H30TOIbI,
PallMOaKTUBHOCTh, MOJICKYJIA, HJIEKTPUUYECKUH 3aps/l, TPOBOIHUKH, MOIYIPOBOIHUKH, AUIICKTPUKH,
(GOTO37EMEHT, BEIIECTBO, TeNo, OO0BbEM, arperaTHoe COCTOSIHME BelecTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAIIMYECKAsT PEeUIETKA, CIUIaBbl, (PU3MUECKUE BEIWYMHBI, CIUHHUIIBI H3MEPEHHUS,
KOCMHMYECKOE IPOCTPAHCTBO, IUIaHEThI, 3BE3/b1, CONHILIE.

buonorus: ¢orocuHTe3, IpIXaHue, OHocdepa, HIKOCHUCTEMa, MHUHEpPAIbHbIE 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 OBIIET'O ObPA30OBAHUA

B nenom pesynbrarsl ocBoeHust ooyvaronumucs ¢ 311P yueGnoro npeamera « XuMuUsi» JOJKHBI
coBMmajiaTh ¢ pe3yibTaramu DenepalbHON pabodeil mporpaMMbl OCHOBHOTO OOIEro oOpa3oBaHMS.
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, TPHHATBIMU B OOIIECTBE MNpaBWIAMH W HOPMaMH TOBEICHHUS M CIIOCOOCTBYIOT
IpoLeccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLIMATIN3ALINN 00yUYarOIUXCsl.

JIMuHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTH 00YYAIOIINUXCSI PYKOBOJICTBOBATHCS] CUCTEMOM
IIO3UTUBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCIMPCHUC OIIbITa ACATCIBHOCTH Ha eé OCHOBE, B TOM
4HCJIE B YaCTH:

1) naTproTHYECKOro BOCTIUTAHUS:

LIEHHOCTHOTO OTHOUIEHMSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, MCTOPHUUECKOMY M Hay4dHOMY
HacJeIur, IIOHMMaHUA 3HA4YCHUA XUMHUYECKOH HAayKM B JKH3HU COBPEMCHHOI'O O6III€CTBa,
CIOCOOHOCTH BIIJIETh JIOCTOBEpHOM HH(popManuMeld O MNEepefoBbIX AOCTHKEHHMSIX M OTKPBITUAX
MHUPOBOM U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 YCTpOICTBE MUpa U
o01ecTBa;

2) rpa)/1aHCKOT'0 BOCIIUTAHMUSL:

IIPEJCTaBICHUS. O COLMAIbHBIX HOPMax M IMpaBWIax MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MTOJIC3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOH M JIPYrMX BUAAX JIEATENIBHOCTH, TOTOBHOCTH K
pa3HoOOOpa3HOW COBMECTHOM JEATEIbHOCTU NPU BBHIMOJIHEHUHM Y4eOHBIX, MMO3HABaTENbHBIX 3ajad,
BBIMOJIHEHUM XUMHYECKUX OKCIIEPHUMEHTOB, CO3AaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHUIO W B3aWMOIIOMOIIMX B IIPOLECCE ITOU yqe6H0171 JACATCIIBHOCTH, TOTOBHOCTH
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OLICHUBATh CBOE IOBEICHHUE U IIOCTYIKM CBOMX TOBAPHUILEH C IO3ULUU HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUN TOCTYIIKOB;

3) HEHHOCTU HAY4YHOT'O IIO3HAHMSL:

MHUPOBO33PEHUYECKUX IIPEICTABICHUN O BEIECTBE U XMMHUYECKON PEaKLUU, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKM M COCTaB/IAIOIIMX OCHOBY /I IIOHMMAHMS CYIIHOCTH
Hay4YHOH KapTUHBl MHpPA, NPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUS IPUPOJBI,
B3aMMOCBSA35IX YEJI0OBEKA C IIPUPOJHOM CPElOoi, O POJIU XMMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIBHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IIOJIy4CHHE HOBBIX 3HAaHUUM II0 XUMUH,
HEOOXOAUMBIX JUII O0BSICHEHUS HAOIIOIaeMbIX MTPOIIECCOB U SIBJICHUM;

[IO3HABATEJIbHOM, MH(OPMALMOHHOM W YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIHOW Pa0OThl ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOM JUTEPATypOi, JOCTYIHBIMHU
TEXHUYECKMMHU CPeACTBaMHU UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeca K OOYYCHHIO W TO3HAHHIO, JI0003HATEIBHOCTH, TOTOBHOCTH W CIIOCOOHOCTH K
caM000pa30BaHMIO, IPOEKTHOM M MCCIENI0BATENbCKOM JESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIEHHOCTU U YPOBHS O0y4YEHUS B ajbHEHILIEM;

4) bopMupOBaHUS KYJIbTYPbI 310POBB:

OCO3HaHUs LIEHHOCTH XU3HH, OTBETCTBEHHOI'O OTHOILLIECHHS K CBOEMY 3/10POBBIO, YCTAHOBKH Ha
3JI0pOBbIIl 00pa3 *U3HU, OCO3HAHUS MOCIEACTBUN U HENPHUATUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
QJIKOrOJIsl, HAPKOTHKOB, KYPEHMs), HEOOXOAMMOCTH COOJIIOJIEHUS NpaBUil O€30IIaCHOCTU IpHU
00palleHnu ¢ XUMUYECKHMMH BEIIECTBAMU B OBITY U peaJIbHOM XKU3HH;

5) TpyZIOBOTO BOCITUTAHUS:

UHTEepeca K MPAKTUYECKOMY H3yueHHIO mpodeccuil u TpyJaa pa3iaMyHOro poja, yBaXKEHHE K
TPpyLy U pe3yibTaTaM TPYAOBOW JEATEIbHOCTH, B TOM 4YHCJIE HA OCHOBE IPUMEHEHMS NPEIMETHBIX
3HaHUH MO XMMHUHU, OCO3HAHHOT'O BBIOOpAa MHIUBH1yaJIbHON TPAEKTOPUH MPOJIOJKEHUsT 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTM K XHWMHH, OOILECTBEHHBIX WHTEPECOB U
notpeOHOCTeH, ycnemHol MmpodecCuOHAIbHON NEATENBHOCTH U Pa3BUTHUS HEOOXOJAMMBIX YMEHHH,
TOTOBHOCTB 3/IalITUPOBATHCS B IPOPECCHOHATBHOM Cpe/Ie;

6) 5KOJIOIMYECKOr0 BOCITUTAHUS:

HKOJIOTMYECKU 11€JIeCO00Pa3HOr0 OTHOILIEHUS 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] MpaBWJl 0€30M1acHOrO MOBEJECHUS MpHU padoTe C BEIIEeCTBAMH, a TaKXKe B
CUTYalUsIX, YTPOXKAKOLIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HaHMA, MOJydyaeMble MPU U3YYEeHUM XMMHUH, JUId pELIeHHs 3ajad,
CBA3AHHBIX C OKPYKAIOIIEW NPUPOJHOM CpeNoM, MOBBIMIEHUS YPOBHS 3KOJIOTMYECKOW KYNIbTYpHI,
OCO3HAaHMS TJIO00ATBHOIO XapaKTepa 3KOJOTMUYECKUX MpoOieM M MyTel MX pEeLIeHHs MOCPEACTBOM
METOJI0OB XUMUU;

DKOJIOTMUECKOTO  MBIIIICHUS, YMEHUS PpPYKOBOJCTBOBaTbCS MM B  IIO3HABaTEJIbHOM,
KOMMYHHKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3VJIbTATbBI

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

1) 0a30Bble JOrHYCCKHE ICHCTBU:

BBISBJISITH TIPUYUHBI U CIICICTBHS TIPOCTHIX XUMHUECKHX SIBIICHUH;

OCYIICCTBJIATEL CPABHCHUC, KJ'IaCCI/I(bI/IKaHI/IIO XUMHUYECKHUX BCIIIECCTB I10 3aJaHHBIM OCHOBAHHUAM
U KPUTEPHSIM JIUTsI YKa3aHHBIX JJOTHYECKUX OIepariuii;

CTPOHWTH JIOTHYECKOE CYXICHHE TI0CIe MPEABAPUTEIBHOTO aHalnW3a, BKIIOYAIOIICEe
YCTaHOBJICHHE TIPHYUHHO-CIICACTBEHHBIX CBSI3€i

COo3aaBaTb, IPUMCHSATH U HpeO6paSOBLIBaTB 3HAaKU U CUMBOJIbI, MOACIIN U CXEMBI OJI pCIICHUSA
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 C MOMOIIBIO M1E/1arora;

IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC XUMHUYCCKUX MMPOUECCOB U UX MMOCICACTBUA,
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2) 0a30BbIC HCCIICIOBATEIBCKUE ICHCTBUA:

C TOMOINBIO TIeJarora IMPOBOAUTh XHMHUYECKHH OIBIT, HECIOKHBIA HSKCIECPUMEHT, IS
YCTaHOBJICHUSI OCOOCHHOCTEH 00BEKTa M3YYCHHSI, TPUIMHHO-CIICICTBEHHBIX CBSI3€H M 3aBUCHUMOCTEH
00BEKTOB MEXy COOOiA;

C TIOMOINIBIO TIeJarora WM CaMOCTOSITENILHO (OPMYIHUPOBATH OOOOIICHUS W BBIBOABI IO
pe3yibTaTaM MPOBEJICHHOTO HAOIOICHHS, OIIBITA;

3) pabota ¢ uaoOpMAaIHCii:

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

npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJTHOTO BUJIA B IPYroi (TabIuIly B TEKCT U TIp.);

WCKAaTh WM OTOUPATh HH(DOPMALIMIO WIIH TAHHBIC U3 UCTOYHUKOB C YUETOM MPEAIOKECHHON
yueOHOM 3a/1a41 U 33/IaHHBIX KPUTCPHUECB.

OBnajeHne yHUBEpCaIbHBIMU y4€OHBIMH KOMMYHUKATUBHBIMU JEHCTBUAMU:

OpraHu30BBIBATh y4eOHOE B3aMMOJICHCTBHE B IrpynIie (OMpeaAeisiTh 0OLIie LeIH, pacpeaesiTh
POJIM, JOrOBApUBATHCS JIPYT C IPYIOM M T. 11.).

C MOMOIMIBIO TMENarora WiM CaMOCTOSTEIBHO COCTaBJSTh YCTHBIE M NHCHMEHHBIE TEKCTHI C
MCIOJIb30BAHUEM UIUTIOCTPATUBHBIX MAaTepUAIOB JUI BBICTYIIJICHUS NIEpe ayIUTOpUEH;

OpPraHU30BBIBaTh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO MACATEIBHOCTH C YUUTEIEM H
CBEpCTHMKaMHM; paboTaTh MHAMBUAYAJILHO M B TpYIIeE: HAaXOAWUTh OOIlee pEelIeHue U pa3peraThb
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 FTOTOBHOCTb K IIPEJOCTABICHUIO OTYETa Mepe]] IPyIIoH.

OgnajieHre yHUBEPCATbHBIMH YUCOHBIMH PETYISTHBHBIME JEHCTBUSIMU:

oOHapyXuBaTh W (OPMYIUPOBATH Y4YeOHYIO MpodIeMy, ONpeAensTh MLelb Y4eOHOI
NeSTeIbHOCTH;

BJIAJ€Th OCHOBAMHM CAMOKOHTPOJS,, CAMOOLIEHKH, HPUHATHS pPEUIEHUH M OCYLIECTBICHMS
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 TpeOOBaHMM, 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 KOTOPbIM HE OBLI JOCTHUTHYT TpeOyeMblil pe3ysbTar IesTebHOCTH,
OTIpEIeNIATh TIO3UTUBHBIC M3MEHEHNS M HAallPaBJICHUsI, TPEOYIOINe TanbHEHIIel paboThl;

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

ITPEAMETHBIE PE3VIJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO 00s3aTEIbHOIO  COZAEp)KaHus,
ycTaHoBJeHHOro gaHHou denepanbHoil pabouelt mporpaMMoi, BBIIEISIOT: HAYYHbIC 3HAHUS, YMEHUS
U crocoObl JeicTBul, cnenuduyeckre A1 yueOHOro mpeaMera «XHUMHUS», BHIBI AEATEIBHOCTU 10
MOJIYYEHUIO HOBOTO 3HAHMS, €ro HWHTEpIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMYHBIX
y4EOHBIX M HOBBIX CUTYaIUIX:

MPEJICTaBICHUE O 3aKOHOMEPHOCTAX U TO3HABAEMOCTH SBJIEHUN TPHUPOABI, MOHHUMaHHE
O0OBEKTHBHOM 3HAYMMOCTH OCHOB XMMMYECKOW HAayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITOHEHTa 00Iel KyJIbTYpbl U MPAKTHUYECKON JESTebHOCTH YEIOBEKa B YCIOBHUSIX COBPEMEHHOIO
o0111eCTBa; MOHUMaHUE MECTa XUMHUHU CPEIH JPYTUX €CTECTBEHHBIX HAYK;

BJIQJICHHE OCHOBAaMHU IOHSATUWHOTO amnmapaTa M CHMBOJIMUECKOTO S3bIKA XUMHH  JUIS
cocTaBlieHUs] (JOpMyJ HEOPraHMYECKUX BEILECTB, YPAaBHEHUH XMMUYECKUX peakuuil (C ormopoil Ha
QITOPUTM Y4eOHBIX JeHCTBUI); BlaJeHHEe ocHOBaMU xumuueckod HoMeHKIaTypsl (IUPAC wu
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TPUBHAJIBHON) M YMEHHUE HCIOJIB30BATh €€ ISl pelIeHNs y4eOHO-TT03HABATEIbHBIX 33124 C MTOMOIIIBIO
YUUTENs; yMEHUE HCII0JIb30BaTh MOAEIH JUIsl OOBSCHEHUS CTPOCHHS aTOMOB M MOJIEKYJI IO aJITOPUTMY
C OIIOPOM Ha OIIPENIEIICHNUS;

IPEJCTAaBICHUE O CUCTEME XUMHUYECKUX 3HAHUM M yMEHHUE C IOMOIIBIO YYUTENS NPUMEHSTh
CUCTEMY XMMUYECKMX 3HAHUM JJIsl YCTAHOBJIEHHUS B3aMMOCBSI3€H MEXIy HM3YYEHHBIM MaTepHalloM U
IIPU MOJTYYE€HUHN HOBBIX 3HAHMH, a TAKXKE B IPOLIECCE BBINOJIHEHHS y4eOHBIX 3alaHUi U IpU padboTe ¢
MCTOYHUKAMHU XUMHUYECKOH HH(POpMAINU, KOTOPAsk BKIIIOYACT:

BOXKHEHIINE XMMHUYECKHE IOHATUSA: XMMHUYECKMH 3JIEMEHT, aTOM, MOJEKyja, BelEeCTBO,
IIPOCTOE U CJIOKHOE BEILIECTBO, OJHOPOJHAs M HEOJHOPOAHAs CMECh, OTHOCUTENbHbIE aTOMHas U
MOJIEKYJISIpHAsi MAacChl, KOJMYECTBO BEILECTBA, MOJb, MOJSpPHAs Macca, MOJSPHBIA O00bEM, OKCHUI,
KHMCJIOTAa, OCHOBAaHHWE, COJb (CpelnHss), XUMHUYECKas peaKkUus, peaklUuu COEAUHEHHUS, pEeaKUuu
pas3oKEHUs, peakUuu 3aMeLICHMs, peakuuu oOMeHa, TeIuloBoH 3(Q(eKT peakuuu, 3K30- HU
SHAOTEPMHUUYECKUE PEAKLUHU, PacCTBOpP, MAaccoBasl J0JIsI XHMHUYECKOTO 3JEMEHTa B COCIUHEHHH,
MaccoBas J10Js U MPOLIEHTHAs KOHIIEHTPALKs BEILECTBA B PACTBOPE, SIIPO aTOMa, JEKTPUUECKUN CIION
aToMa, aroMHas opOuTanb, paguyc aTOMa, BAJIEHTHOCTb, CTEIIEHb OKHUCIIEHUS, XUMUYECKas CBS3b,
JIEKTPOOTPHULIATEIBHOCTh, TOJIAPHAs M  HENOJspHas KOBAJIEGHTHas CBsA3b, MOHHAs  CBS3b,
METaJJIMYeCKasl  CBSI3b,  KpUCTAJNIMYECKas  peuierka (aromMHasi, HMOHHas, MeTaJUIM4ecKas,
MOJICKYJISIpHAsi), MOH, KaTHOH, aHUOH, OJJIGKTPOJIUT U HE DJICKTPOJUT, HIEKTPOJIUTHUECKAs
JUCCOLUaIus, PEAKIIMM UOHHOTO OOMEHa, OKUCIIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIINH, OKHCIUTED
Y BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIJIEHUE, IEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTUMBbIE
U HEoOpaTUMbIE PEAKIMH, CKOPOCTh XMMHUYECKOW pEaKIMM, KaTalu3aTop, IMPElelbHO J0IMycTUMAas
koHuexntpauus (I11K), koppo3us MeTaioB, CIUIaBbI;

OCHOBOIIOJIAralolue 3aKOHbl XMMMM: 3aKOH COXpaHeHMs Macchl, [lepuoguueckuil 3akoH
J1. 1. MennieneeBa, 3aKOH [IOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJISIpHAsl TEOPHsI, TEOPHS AJIEKTPOJIUTUUECKON TUCCOLMALIUY, 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 XHWMHYECKHX 3JIEMEHTOB (paauyc
aToOMa, 3JIEKTPOOTPULIATENbHOCTh), MPOCTBIX U CJIOXHBIX BEIIECTB OT IIOJOKEHHUS JJIEMEHTOB B
Ilepuonuueckoil cucteme (B MasbIX NEepUOJax M IJIABHBIX MOArPYIIAX) M JIEKTPOHHOI'O CTPOEHUS
aToMa; yMeHUe OOBSACHATH CBA3b IOJIOKEHHUs 3JeMeHTa B llepuoanueckoil cuctemMe C 4KCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHsI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOliee 4ucio
AJIEKTPOHOB), PACIpPENEICHUEM JJIEKTPOHOB IO SHEPreTUYECKHM YpPOBHSM aTOMOB IEPBBIX TpeX
NEPUOJIOB, KaJIUs U KaJbIM; KIacCCU(DUIUPOBATh XMMHUYECKHE JIEMEHTHI C ONMOPOI Ha OINpeeeHus
(bU3UYIECKOTO CMBICIA TU(PPOBBIX TAHHBIX MEPUOAUUECKON TaOIHIIBI;

yMEHHE KIacCU(UIUpPOBaTh XUMHUYECKUE DJIEMEHTHI, HEOpraHWYeCKHe BellecTBa MU
XUMHUYECKHE pEaKIUU C ONOpOM Ha CXEMbl; ONpEeAeNsiTh BaJEHTHOCTh U CTENEHb OKHCICHUS
XUMHUYECKHX DJIEMEHTOB, BUJI XUMUYECKON CBA3M U THUIl KPUCTAININYECKON CTPYKTYPBI B COEIUHEHUSX,
3apsi[] MOHA, XapaKTep Cpellbl B BOAHBIX PAacCTBOPax BEUIECTB (KUCIIOT, OCHOBaHMIl), OKUCIUTENb U
BOCCTAHOBHUTEJIb IO AJITOPUTMY Y4EOHBIX JACHCTBUIL;

YMEHHE XapaKTepU30BaTh C OMOPOI Ha cXxeMy (U3NYECKHE M XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KHUCIOPOA, 030H, BOJOPOJ, rpaduT, alimMa3, KpeMHHH, a30T, ¢ocdop, cepa, XiI0p, 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), okcunsr yrnepoaa (II u 1V), xpemuus (IV),
azora u ocdopa (III u V), cepst (IV u VI), cepuucras, cepnas, azorucras, a3zoTHas, pocdopHasd,
yroyibHas, KpeMHHEBasi KHUCJIOTa M WX COJIM); OMUCHIBATH C OMOPOW Ha IUIAaH M KIIIOYEBBIE CIIOBA;
YMEHHE NPOTHO3MPOBATH M XapaKTEPHU30BaTh CBOWMCTBA BEILECTB B 3aBHCHUMOCTH OT MX COCTaBa U
CTpOEHHMSI MOCJie MPEeABAPUTENIHHOIO aHalu3a IO/ PYKOBOJCTBOM II€arora, NpuMeHEHHe BEIIECTB B
3aBUCHUMOCTH OT HUX CBOMCTB, BO3MOYKHOCTb IPOTEKAHHUS XUMHUYECKHX IPEBPALIEHUI B pa3IMYHBIX
YCIIOBUSIX, BIIUSIHUE BEIIECTB M XUMHUYECKHX MPOIIECCOB Ha OPraHU3M YEJIOBEKa U OKPYXKAIOUIYIO

MIPUPOHYIO CPENY;
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YMEHHE COCTABJIATh MO 00pasily, CXeMe, aJrOpUTMy YYCeOHBIX JCHCTBHI MOJICKYJISIPHBIC U
WOHHBIC YpaBHEHUS peaknuid (B TOM 4HCIE pPEaKIuid HMOHHOTO OOMEHa M OKHCIUTEIHHO-
BOCCTAHOBHTEIIBHBIX ~ pEaKiHii),  WUIIOCTPUPYIOIIMX  XUMHYECKHE  CBOMCTBA  HM3YYCHHBIX
KJ1acCOB / TPYIINT HEOPraHUYECKUX BEIIECTB, @ TAKXKE MOATBEPIKIAMONINX TEHETHYECKYIO B3aMMOCBSI3b
MEXy HUMH,

YMEHUE BBIYUCIIATH OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JOJIF0 XUMHYECKOTO AJIEMEHTa B COCJAMHCHHUH, MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOJIUYECTBO
BEIIECTBA U €ro Maccy, 00bEM Ta30B C OMOpoi Ha oOmme GOPMYIIbl; YMEHHE IPOBOIUTH PACUYEThI IO
YpaBHEHUSIM XMMHYECKUX PEaKIMii ¥ HaXOJUTh KOJIMYECTBO BEUIECTBA, 00HEM M MACcCy PEarcHTOB WU
MIPOAYKTOB PEAKIIMU C ONIOPOM Ha 00pa3ell, allrOPUTM YUeOHBIX JICHCTBUN;

BJIaJICHUE OCHOBHBIMH METOJAaMHM HAyYHOTO TIO3HaHMs (HAOJIOIEHHE, H3MEpeHHeE,
AKCHEPUMEHT, MOCITUPOBAHKME) IMPH H3YYCHUH BEHICCTB M XUMHUYECKUX SIBJICHUH C ONOpPOi Ha
AJITOPUTM Y4EOHBIX JCHCTBUH; yMeHHE C(HOPMYIMPOBATH MPOOIEMY M MPEUIOKUTD IyTH €€ PEIICHUS
C TIOMOIIBIO TIE/Iarora; 3HaHUe OCHOB 0E3011aCHON PadOThI ¢ XUMHUYECKUMH BEIIECTBAMHU, XMMUYIECKON
MOCYIOU U JIA0OPATOPHBIM 000PYAOBAHUEM;

HAJIMYHME TPAKTUYCCKUX HABBIKOB TUIAHUPOBAHHS U OCYIICCTBIICHUS CICAYIONIMX XUMHUYECKUX
IKCIIEPUMEHTOB TOJl PYKOBOJCTBOM YUYUTENsl ¢ OOCYXKICHHMEM IlIaHa PabOThl MM COCTaBICHHEM
TaOJIUIIBL:

U3y4YCHHUE U ONUCaHUE (PU3UUCCKIX CBOICTB BEIICCTB;

03HAKOMJICHUE C (PU3MYECKHUMH U XUMHUCCKUMH SBICHUSIMU;

OTIBITHI, WJUTIOCTPUPYIOIINE MPU3HAKY IPOTEKAHUS XUMHUYECKUX PCAKIIHA;

U3ydeHHe Crioco0OB pa3elICHHs CMECEI;

HOJTy4eHHE KUCIOPO/ia K U3YYCHUE €r0 CBOMCTB;

MOJIyYCHHUE BOJIOPOIa U U3YYCHHE €r0 CBOMCTB;

HOJIY4eHHE YTIICKHCIIOro ra3a u u3y4eHHe ero CBOWCTB;

MOJTyYCHHUE aMMHUAaKa U M3y4YCHUE €0 CBOMCTB;

HPUTOTOBJICHHE PACTBOPOB C ONPEJICIICHHON MacCOBO# JI0J1el paCTBOPESHHOTO BEILIECTBA;

UCCIICIOBAaHHE U OMTUCAHNE CBOMCTB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIaCCOB;

NPUMCHEHHE MHIMKATOPOB (JIaKMyca, METHIIOpaHka W (eHoN(TalIenHa) sl ONpeleliCHHs
XapakTepa Cpeibl B pacTBOpax KHCJIOT H IICIIOYCH;

U3y4YCHUE B3aMMOJICHCTBHSI KHCIOT C METaIaMH, OKCHIAMH METalJIOB, PACTBOPUMBIMU M
HEPACTBOPUMBIMH OCHOBaHHSIMU, COJISIMU;

NOJTy4eHHE HEPACTBOPUMBIX OCHOBAHHUIA,

BBITECHEHHE OJTHOTO MeTajljla IPYTUM U3 pacTBOpa COJIH;

uccien0BaHne aM()OTEPHBIX CBOMCTB TUIPOKCHUIIOB AIFOMHHUS M [[UHKA;

pellicHHE DKCIEPUMEHTAIBHBIX 3a7ad 1Mo TeMe «OCHOBHBIC KIAcChl HEOPTaHWYECKHX
COCIMHEHUI;

pellIeHHEe YKCIIEPUMEHTAIBHBIX 33124 10 TeMe «DJICKTPOIUTHUECKAS TUCCOITUAIIHSY,

pelIeHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHel e HeMeTallTbl U KX COCTUHEHHS;

pelIeHHEe YKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeHIIIne MeTaluTbl U UX COSIMHEHUS;

XMUMHYECKUE SKCICPUMEHTHI, WUTIOCTPUPYIONINE MPU3HAKK MPOTEKAHUS PEaKIUHd HOHHOTO
oOMeHa;

Ka4eCTBEHHbIC PEAKIIMH HAa MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX MOHBI: XJIOPHI-, OPOMUJI-,
uomua-, cynbdar-, pocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUAPOKCH-MOHBI, KATHOHbI aMMOHHS,
MarHusi, KaJbIHs, aTlOMHUHNS, Kere3a (2+) u xkenesa (3+), meau (2+), MHKa;

YMEHHUE TIPEACTaBISATh pPe3yJbTaThl OSKCIEpUMEHTa B (opMe BBIBOJOB, JI0Ka3aTENbCTB,
rpaduKOB U TaOJIMII U BRSBTS SMITMPHUECKUE 3aKOHOMEPHOCTH,

BJIaJICHUE TMpaBUJIaMH O€30MacHOrO OOpallleHUsT C BEIIECTBAMHU, WCIIOJIb3YEeMbIMH B
MOBCEIHEBHOM JKW3HHM, a TakKe NpaBWIaMH TMOBEACHUS B MENIX COCPEKCHUS 370POBbS U
OKpY>KaroIien MpUPOTHON Cpeibl; TOHUMaHKUE Bpeia (OMaCHOCTH) BO3CHCTBUS Ha JKUBbBIC OpPraHU3MbI
OIpPE/ICTCHHBIX BEIIECTB, a TaKXe CHOCO0OB YMEHBIICHHUS W MPEJAOTBPAIICHUS HX BPEIHOIO
BO3/ICHCTBUS; TOHUMaHUE 3HAUCHHUSI )KUPOB, OCITKOB, YIIICBOOB JJIsi OPraHU3Ma YeIOBEKa,;
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BIIQJICHUE OCHOBAMU XHWMHUYECKOW TIpPaMOTHOCTH, BKJIOUAIOIMIEW YMEHHE MPaBUIBHO
MCIOJIb30BaTh U3yYEHHbIE BEUIECTBA U MaTEpUasbl (B TOM YUCIE, MUHEpAJIbHbIE yIOOPEHHsI, METAJLIbI
U CIUIABBI, TPOAYKTHI EpepabOTKH MPUPOAHBIX UCTOYHUKOB YIIIEBOIOPOIOB (YIJisi, IPUPOIHOTO Ta3a,
He(TH) B OBITY, CEILCKOM XO3SIMCTBE, HA MPOU3BOJICTBE; YMEHUE MPUBOAUTH MIPUMEPHI MPABUIHHOTO
HCII0JIb30BAaHUS U3YUYEHHBIX BELIECTB U MaTEPHUAJIOB;

YMEHHE yCTaHABIMBATh CBSI3U MEXIY peajlbHO HaOII0JaeMbIMU XUMUYECKUMU SBICHUSMU U
nporeccaMu, MPOUCXOAAIINMH B MAaKpO- 1 MUKPOMHUPE, OOBSICHATH PUIHMHBI MHOTOOOpa3us BEIIECTB;
YMEHHE WHTErPUPOBATh XMMHUECKHUE 3HAHUS CO 3HAHUSIMH JIPYTUX YYEOHBIX MPEAMETOB C MOMOIIBIO
Ieaarora;

npelcTaBieHue o cdepax MnpodeccuoHaNbHON JesTeNbHOCTH, CBSI3aHHBIX C XHUMUEH H
COBPEMEHHBIMH TE€XHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTUKEHUSAX XUMUUYECKOW HAYKH; HAJIMYUE ONBITA
paboThl ¢ pa3IMYHBIMU UCTOYHMKAMU HH(POpPMAIUMU MO XUMHUU (HAy4HO-TIOMYJSpHAas JUTepaTypa,
CIIOBapH, CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI) C OMOPO Ha aJrOPUTM: yMEHHE OOBEKTHBHO OIICHUBATh
nH(OPMALIHIO O BEIIECTBAX, UX MPEBPAILCHUAX U IPAKTUYECKOM TPUMEHEHHUU.

TpeboBanusi K TNpPEeIMETHBIM pe3yJbTaTaM OCBOCHHUSA Y4eOHOro rmnpeaMera «XUMHS»,
pacrpeiesieHHbIE TI0 T0/1aM 00y4YeHUs

Pesynbrarel mo rogam GopMyIupYIOTCS MO MPUHIUIY J00aBICHUS HOBBIX PE3yJIbTAaTOB OT
rogma K roay, Yy:X€ Ha3BaHHBIC B HNPCAbLAYHIUX TIoAax IMO3HWLWH, KaK IpaBWIO, AOCIOBHO HC
MOBTOPSIFOTCS, HO YYUTHIBAIOTCS (pe3ylbTaThl OYEPEJHOrO0 ToAa IO YMOJYAHUIO BKIIOYAIOT
pe3yJIbTaThl MPEIbIAYIINX JIET).

8 KITACC

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX ITOHATHI: aTOM, MOJIEKYJIa, XMMUUECKUN JIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOJHOPOJAHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHasi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Mmacca,
MaccoBasi JOJS XMMHYECKOTO 3JEMEHTa B COEIAWHEHHH, MOJSAPHBIA OOBEM, OKCHI, KHCIOTA,
OCHOBAaHHE, COJb, *3JNEKTPOOTPULATENBHOCTH™, CTENEHb OKHUCIEHMs, XUMHUYEcKas peakuus,
Kiaccu(UKalusl peaKkIHid: pEeakuu COEAWHEHHS, PEaKIHH Pa3JI0KEeHUs, PEAKIHUU 3aMEelICHUS,
peaknuu oOMeHa, 3K30- U SHIAOTEPMHUUYECKUE pEeaKkIUH; *TernaoBoil 3¢ ekt peakuuu™; sapo aToma,
ANIEKTPOHHBIA CIIOM aToma, aToMHas OpOWUTaib, pajuyc aToMa, XMMHUYECKas CBS3b, HOJSpHas U
HENoJIIpHasl KOBAJIEHTHasl CBsI3b, MOHHAs CBSA3b, MOH, KAaTHOH, AaHUOH, PAacTBOpP, MaccoBas JOJs
BelllecTBa (MIPOIICHTHAs KOHIIEHTpAIlUs) B pacTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKMX MOHATHUH (CM. 1. 1) U IpUMEHSTH 3TH
MIOHSITHSI TIPU OMMCAHUH BELLIECTB U UX IPEBPAICHUI;

UCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIUKY Ul COCTaBJIeHUS (DOpPMYJ BELIECTB, MOJIEKYJISPHBIX
YpaBHEHUH XUMHUECKUX PEaKlIUii, 3JIEKTPOHHOTO OajaHca;

OTpeNieNIATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECJUHEHUSX; CTENEHb OKUCIICHHS
AJIEMEHTOB B OMHApPHBIX COEAMHEHUSX C OTOPOM Ha ONpeAeseHHs, B TOM YUCJEe CTPYKTYpPHUPOBAHHBIE;
NPUHAJIEKHOCTh BELIECTB K ONPEIENEHHOMY KJIacCy COEIMHEHHMH Mo (opMynam; BUI XUMHUYECKON
CBSI3M (KOBaJEHTHAs U MOHHAs) B HEOPIraHUUYECKUX COEAMHEHUSIX;

UMETh MPEACTABIECHUE O CHCTEME XHMUYECKUX 3HAHHUH, YMEThb C IIOMOUIBIO YYMTENs
MPUMEHSTh CHUCTEMY XUMHUYECKMX 3HAaHUM, JJIS YCTAHOBJIEHUS B3aMMOCBSA3M MEXIY H3YYEHHBIM
MaTepHajioM U TNpH IMOJy4YeHUH HOBBIX 3HAaHUH, a Takke MpH padoTe C MCTOYHHKAMH XUMHUYECKOM
uHpopmanuu. OpueHTHPOBATHCS B MOHATHSIX M ONEPUPOBATh UMU HAa 0A30BOM YpPOBHE, IPUMEHATH
IIPU BBIMOJIHEHUH Y4EOHBIX 33JJaHUi W PEIICHWH PAacUeTHBIX 3a/1a4 C OMOpPOM Ha alIrOpUTM y4eOHBIX
JNEUCTBUNM W3Y4YEHHBIE 3aKOHbI W TEOPHH: 3aKOH COXpaHeHus maccel, llepmommuecknit 3akon J[.1.
MeHneneeBa, *3akOH MOCTOSIHCTBA CoOcCTaBa*, 3aKOH ABOrajpo; aTOMHO-MOJIEKYJSpHas TEOpHs.
CooTHOCUTH 0003Ha4YEHMs, KOTOpble MMetoTcs B Tabmune «llepuoanueckas cucteMa XUMHYECKHX
anemeHToB [l. 1. MeHneneeBa» C UYUCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHX
AJIEMEHTOB (COCTaB U 3apsij sijipa, 00llee YUCIIO 3JIEKTPOHOB U paclpeiielieHne UX MO AJIEKTPOHHBIM
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CJIOSIM);

KJIaccu(puIUpoOBaTh XMMUYECKHE JIEMEHThI; HEOPIraHUYECKHUE BEIIECTBA; XUMHUUECKUE PeaKIU
(Mo yMCcy W COCTaBy y4YacTBYIOIIMX B PEAKLUHU BEUIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHUIO
CTEINEHHU OKUCJIEHUS] XUMHUYECKUX HJIEMEHTOB) C OIOPOH Ha CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOJTBEpPXK/Iasi OINHUCAHHWE MPUMEpPAMH MOJIEKYJSPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XMMHUYECKHX
peakuuil C OIOPOM Ha CXEMBI;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMSI; BO3SMOXKHOCTH
IIPOTEKAHUS XHUMUYECKUX IIPEBpAIICHUH B pPa3JIMUHBIX YCJIOBUSAX IIOCIIE IPEABAPUTEIBHOIO
00CYXJIEHUS C IIe/1arorom;

BBIUNCIISTh OTHOCUTENIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JIOJIO
XMUMHYECKOI'0 3JIeMEeHTa 10 (hopMyJie COEAMHEHHsI; MACCOBYIO J0JIIO BELIECTBA B paCTBOPE; IPOBOIUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKOM PEaKIMU C OIIOPOX Ha alITrOpPUTM;

IPUMEHSATh OCHOBHBIE OIEPALIUN MBICIUTEIbHOMN JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00o01Ienue, cucTeMaTH3anus, KIacCU(pHUKaIKs, BBIIBICHUE MPUYUHHO-CIEICTBEHHBIX CBS3€H — IS
M3yYeHHs] CBOMCTB BELIECTB M XMMMUYECKMX PpEaKIHi; €CTeCTBEHHO-HAyYHble€ METO/bl NO3HAHUSA —
HaOIOZCHNEe, HW3MEPEeHHE, MOJICIMPOBAHUE, OHKCHEPUMEHT *(pealbHbIi W MBICICHHBIN)* 10x
PYKOBOJICTBOM II€JIarora;

CJIEZIOBATh MPABUIIaM TIOJIB30BaHUS XUMUYECKON TIOCYI0M 1 1ab0paToOpHBIM 000pyI0OBaHUEM, a
TaKXe MpaBwiaM OOpalleHHsI C BEUIECTBAMU B COOTBETCTBUU C HHCTPYKLUHSMHU IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB 110 TOJIYYEHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB (BOAOPOIA
U KHUCJIOpOJa), IMPUTOTOBJIEHUIO PAacTBOPOB C OIpPEAeIEHHON MaccoBOW J0ield pacTBOPEHHOIO
BELIECTBA; IUIAHUPOBAThb M MPOBOAUTH XMMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
HIeJI0Ye M KHCJIOT C IMOMOUIBI0 HWHIMKATOpOB (Jlakmyc, (eHondranenH, METWIOpaHX U J1p.),
MOATBEPXKIAIOIIUX KAYECTBEHHBIH COCTAaB HEOPraHMYECKUX BEIIECTB (KAUECTBEHHbIE pEaKLUU Ha
MOHBI) I0J] pyKOBOJICTBOM II€/1arora.

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

ANEKTPOOTPHUIATEILHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasl peakliys, XUMUYecKasi CBS3b, *TEIIOBOI
3pdexT peakuuu, MOJb*, MOJNApPHBIH 00BEM, PpacTBOp; AIIEKTPOIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAsT JIUCCOLMALINS, pPEAaKIUH HOHHOrO OOMEHa, KaTalu3aTrop, *XMMHUYECKOe
paBHOBecHe, OOpaTHUMble W HEOOpaTHMBbIE pEaKIUH™*, OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE pPEaKIUy,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBJIEHME, AJUIOTPONUs, aM(pOTEPHOCTb,
XMUMHYECKas CBs3b (KOBaJEHTHas, MOHHAs, MeTalIn4yecKas), KpUcTallInueckas pemeéTka, *Koppo3us
METAJIJIOB, CIUIABBI; CKOPOCTh XUMUYECKON peakuuu™, npeaenbHo gomyctumas koHuentpauus (ITJIK)
BEIIECTBA;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMUYECKUX MOHATUH (CM. M. 1) U MPUMEHSTh 3TH
MIOHSATHS IIPH ONMCAaHUM BELLIECTB U UX IIPEBPAILCHUN;

UCIIOJIb30BaTh 3HaKW M CHMBOJBI 1S (pUKcalMM pe3yiabTaToB HAOIIOAEHHM, COCTaBJICHUS
(dopMyI1 BEeLIECTB U ypaBHEHUH XMMHUYECKUX PEaKLMid, 3alMCH JaHHBIX yCI0BHH 3a1ad. Mcnonb30BaTh
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 BELECTB K ONPEAEIEHHOMY KJacCy COEAMHEHUH C OMOpOH 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 PAcCTBOpPaX KHUCIOT M IIENOYEH, *THN KPUCTAIIMYECKOW PEImETKH KOHKPETHOIO
BeIeCcTBa™;

packpbiBaTh cMbIch [lepuognueckoro 3akona [[.M. MeHneneeBa M JAEMOHCTPUPOBATH €r0
MOHMMaHMe: *ONHUCHIBATH M XapakTepu3oBaTh™ TabmuuHyro (opmy Ileproanueckoir cucTeMbl
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XUMHAYECKHX 3JIEMEHTOB: pas3NiMyaTh MOHATUS «rJaBHasg noArpynna (A-rpynma)» u «1mobodHas
noarpynma (b-rpynma)», mamble W OoNbIIME TEPUOABI, *COOTHOCHTH* 0003HAYCHUS, KOTOPHIC
UMEIOTC B TEPUOJMYECKON TaOiuIe, ¢ YHUCIOBBIMH XapaKTEPHUCTUKAMU CTPOEHHUS AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, OOIlee YHCIO AJIEKTPOHOB U pacHpelesieHue UX IO
ANEKTPOHHBIM CJIOSIM); *OOBACHATH* 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKUX
3JIEMEHTOB U MX COEIMHEHUU B MpeJenax MajblX [IEPUOIOB U INIABHBIX MOAIPYHI ¢ YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI; HEOPraHMUECKHUE BEIIECTBA; XUMUYECKUE PEaKIINU
(Mo yMcy W COCTaBy y4YacTBYIOIIMX B PEAKLUHU BEUIECTB, MO TEIIOBOMY 3((eKTy, M0 M3MEHEHUIO
CTETEeHeN OKUCIICHUS XUMHUECKUX 3JIEMEHTOB) C OMOPOil Ha CXEMBbI;

XapaKTepu30BaTh (OMHUCHIBATh) OOMME W CHEIU(PUICCKHEC XUMHYECKHE CBOWCTBA BEIICCTB
pa3IMYHBIX KJIacCOB, MOJATBEpPXKIasi ONUCAHWE MPUMEPAMU MOJIEKYJSPHBIX M HOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN C OIIOPOU HA CXEMBI;

COCTaBJISITh YPABHEHUS 3JIEKTPOIUTUUYECKON AUCCOLMALIMM KUCIIOT, IEJI0YEN U COJIE; MOIHbIE
U COKpaII€HHBIC YPAaBHEHHMS PpEaKIUil HOHHOrO OOMEHa; YpaBHEHUS PEaKIMH, MOATBEPIKIAIOMINX
CYILLIECTBOBAHUE M'€HETUYECKON CBSI3U MEXY BEIIECTBAMU PA3IMYHbBIX KJIACCOB;

pacKkpblBaTh  CYIIHOCTb  OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUA  MOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS; BO3MOYKHOCTU
MPOTEKAaHUS XUMHUECKUX MPEeBpallleHrui ocie NpeaBapUTeIbHOr0 00CYKIEHUS C MEearoroM;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOT0 AJIEMEHTa Mo popMyJie COeTUHEHHsI; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacuéThl 110 YpaBHEHUIO XUMUYECKOM PEaKuu C OMOPOIl Ha arOpUTM;

CJIeIOBaTh MpaBUIaM MOJIb30BaHUS XUMHUECKOH NOCYA0H U 1a00paTOpHBIM 000PYJOBaHHEM, a
TaK)Ke IpaBWJIaM OOpaIlEHUs C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMHU IO BBINOJIHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa
U YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLUUH, MOATBEPKIAIOLIME KAYECTBEHHbIM COCTAaB pPA3JIMYHBIX BEILIECTB:
pacro3HaBaTh OINBITHBIM ITYTEM XJIOPHI- OpOMHI-, HOAU-, KapOoHaT-, pocdar-, cummkar-, cynbdar-,
TUAPOKCH/I-MOHBI, KATUOHBI AMMOHMSI U HOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOLIME B BOIHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

IIPUMEHSATH OCHOBHBIE ONIEpPAIIMN MBICIUTEIBLHON IEATEIBHOCTH — AHAJIU3 U CUHTE3, CPAaBHEHHE,
0000111eHNEe, CUCTEMATU3AIUIO, BBISBJICHUE IPUUMHHO-CIIEICTBEHHBIX CBA3EW — JJIs1 U3yUEeHUsI CBOWMCTB
BEILIECTB U XUMMUYECKUX PEAKLUil; eCTECTBEHHO-HAYUHbIE METObI TO3HAHUS — HAOI0EHUE, U3MEPEHUE,
MO/JIEJINPOBAaHUE, IKCIIEPUMEHT (PEATbHBIM U MBICIIEHHBIN).
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TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC

(2 4 B HEZIEIIO, BCETO 68 1)

IIpumepHbIe TEMBI,
pacKpbIBaoue
JaHHBbIN pa3aen

NPOrpamMmsbl,
U KOJIMYEeCTBO YaCOB,
OTBOJAMMOE HA X
U3yyeHue

OcHOBHOe coiep:KaHue

OcHoBHbIE BU/IbI 1€SITE€IbHOCTH
o0yuyarmuxcsi

Pasznea 1.IlepBoHavanbHbIe

xumMuyeckne noustusi(14 1)

Tema 1. Xumus —
Ba:KHAsl 00J1aCTh
€CTECTBO3HAHUS U
NPaKTHYEeCKOI
AeATEJIbHOCTH

YeJI0BeKa
(449)

*Xumus B cucreMe Hayk. Ponbp xumuu B
KU3HM  yenoBeka.* Tema wu  BemiecTsa.
®dusnyeckue CcBoWcTBa BemecTB. IIpaBuia
Oe3omacHoro ooOpalleHus C BEIeCTBAMU H
nabopaTtopHbIM  oOopynoBaHueM.  Yucrele
BemecTBa M cMmecH. CrocoObl pazaeneHus
cmeceil. *[lonsiTne o0 MeTonax NO3HaHHUS B
XUMHUH.*

JleMoOHCTpaL U

1. JJTaBopaTopHOe 060pyAOBaHHE.

2. PaznmuvHbIe BUIBI XUMUYIECKOU TTOCY/IBI.

3. O0pa3s1bl BEIECTB.

4. CriocoOBbI pa3iesieHust cMece
(punbTpoBaHUE, BEITApUBAHKE, TUCTHIUIALINSA,
xpomatorpadus).

JlabopaTopHble U NpaKkTHYecKue padoThl

PackpbIBaTh CMBICHT H3y4aeMbIX OHATHI C MOMOILBIO MI€1arora.

PackpbiBaTh posib XUMHUH B IPUPOJIE U KU3HH YEIOBEKA, €€ CBA3b C APYTUMHU
HayKamH.

Paznuuaths yncThlie BemecTBa 1 CMECH; OJTHOPOJIHBIE U HEOJHOPOIHBIE
cMecH;

Paznuyath Qusnveckrie U XUMHUECKHE SBICHUS C ONIOPOM Ha ONpeaeNeHusI.

Ornpenenars Npu3HAKU XUMUYECKUX PEAKIIUN U YCIIOBUS UX MTPOTEKAHUSI.

CrnenoBath paBHiiaM MOJIb30BaHUS XUMUYECKOU MOCYI0N U Ta0OpaTOPHBIM
000opyI0BaHKEM, a TAK)Ke MTpaBUIaM OOpaIIeHUs] C XUMHUYECKUMU
BEIL[E-CTBAMHU B COOTBETCTBUM C UHCTPYKIUSMH I10 BBITOJHEHUIO
MPaKTUYECKUX PabOT MO/I KOHTPOJIEM TIe/1arora.

[InanupoBaTh U NPOBOJUTH XUMHUUECKUI HKCIIEPUMEHT MO U3YUYEHHIO U
OMMCAHUIO (PU3UUECKHUX CBOMCTB BELIECTB, CIIOCOOOB pa3/ieieHHs cMecei
BEIIIECTB MO PyKOBOJCTBOM IeJ]arora ¢ 00CyKJIeHUEM IIaHa paOOTHI.

Hcnonws30BaTh mpy BBHITIOJIHEHUH Y4e0-HBIX 3aJaHUH U B TIpoliecce
MCCJIEI0BATENbCKOM IEATETbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATypy
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JlaGopaTopHBbIE OTBITHI:

Onucanue PpuU3NYECKUX CBOMCTB BEILIECTB.
Paznenenue cmecu ¢ MOMOLIBIO MArHUTA.
[TpakTuueckue paboOThI:

No 1. JlTabopaTopHoe 000py10BaHUE U TPUEMBI
oOparieHus ¢ HUM

Ne 2. Ouncrka 3arpsi3HeHHON TOBapEHHOM
cou

XUMHUYECKOTO COJIepKaHUs, CIIPaBOYHbIE MaTepHUalbl, pecypcsl FIHTepHeTa
II0Jl PYKOBOJICTBOM II€/1arora.

BeicTpauBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
MHpOpMaLKIO U3 y4eOHMKA U CIIPAaBOYHBIX MAaTE€PUAIOB, IPAMOTHO
HCIIOJIB30BaTh U3yYEHHBIN MOHATUIHBIN aIlapar Kypca XUMHH

Tema 2. BemnecTBa
U XHMHYeCKHe peaKiuu
(79)

ATOMBI W MOJEKYyJbl.  XHUMHUYECKHE
9JeMEHTHl. 3HaKu (CHMBOJIBI) XHUMHUYECKUX
aneMeHToB. OTHOCHUTENIbHAs aTOMHas Macca.
[Ipoctble W cHOXHBIE BewiecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

XuMuyeckas bopmymna. BanentHoCTh
aTOMOB XMMHYECKMX DJJIEMEHTOB. *3aKoH
MOCTOSIHCTBA cocTaBa BellecTB. ™
OTtHocutenbHast MOJIEKYJISIpHast Mmacca.
MaccoBasg 10 XMMHYECKOTO DJJIEMEHTA B
COETUHEHUH.

dusznueckue M XUMHYECKHUE
Xumuueckass peakmus U €€
VYpaBHEHHS] XMMHYECKUX PEAKIUH. 3aKoH
COXPaHEHUs MAaccChl BEIIECTB Tunbl
XUMUYECKHUX peakuuii (coenuHeHue,
paziokeHue, 3amelleHue, OOMeH).

*M. B. JIoMOHOCOB — Y4E€HBIiA-
SHIUKIIONEAUCT. ™

SIBJICHUS.
MIPU3HAKU.

JleMoHCTpanuu

duznyeckue sIBIeHU (pacTUpaHUe caxapa B
CTYIIKE, KUIIEHUE U KOHJIEHCALUs BOJIbI U

T. 1.).

XVMUYECKUE SIBIEHUS (TOPEHUE CBEYH,

[IpuMeHATh ecTeCTBEHHO-HAY4YHbIE METO/Ibl IIO3HAHUS (B TOM YHCIIE
HaOJr0IeHNe, MO/IEIMPOBAaHUE, IKCIIEPUMEHT) U OCHOBHBIE OIlE€pallui
MBICIIUTEIBHOM EATETPHOCTH (CpaBHEHHE, KITACCU(DUKAIIHS) IS H3yUCHUS
BEUIECTB U XMMUUYECKHUX PEAKIUN C OTIOPOM Ha aJITOPUTM UM CXEMBI.

PackpsIBaTh CMBICT N3y4acMbIX TOHATUH U 3aKOHOB U IPUMEHATH 3TH
IIOHSITHS IIPH ONIMCAHUM CBOMCTB BELIECTB U UX NIPEBPALLEHUI C OIIOPOH Ha
IIJIaH ¥ KJIIOYEBBIE CIIOBA.

Paznuyare Gusnyeckne 1 XUMUUECKHE SIBJIICHUS, OOBSACHATH UX CYLIHOCTD C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YUYEHHUs C OIIOPOM Ha OIPEIEICHUS U
CXEMBL.

OnpenensiTb NPU3HAKU XUMHUUECKUX PEAKIUM, YCIOBUS UX MPOTEKAHNUS.
OOBACHATH CYITHOCTD (PU3MUECKUX U XUMHUECKUX SBJICHUN C TOUKU 3pEHUS
ATOMHO-MOJIEKYJISIPHOT'O YYEHMS C UCIOJIb30BaHUEM BU3YaJIbHOM OIOPHI.

KnaccudunupoBath XMMHYeCKHE PeaKkLUH (110 YUCITY U COCTaBY
pearupyromux 1 00pa3yroxcs BEIIECTB) C ONOPOM Ha CXEMBI.

CoctaBiath hopMyibl OMHAPHBIX BEIIECTB 110 BAJIGHTHOCTH U ONPEIEIIATh
BaJICHTHOCTH 1O (hOpMyJiaM BEIIECTB C ONOPON Ha allTOPUTM Y4E€OHBIX
JENCTBUM.

PaccraBisaTh k03 PUIMEHTHI B ypaBHEHUSIX XUMUUYECKUX PEAKLIUN C OMOpoit
Ha aJITOPUTM YUEOHBIX JAEHCTBHIMA.

CrnenoBath npaBuiIaM MOJb30BaHUS XMMUYECKOH MOCYI0N U T1a00paTOPHBIM
000pyIoBaHUEM, a TaKKe MpaBUIaM OOpallleHHs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIMSIMHU IO BBITTOJIHEHHIO TAOOPaTOPHBIX
XMMHYECKHX OIIBITOB I10J] KOHTPOJIEM II€arora.
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pa3iioKeHHe caxapa, B3auMOJICHCTBUE CEPHOI
KHCJIOTHI C XJIOPUAOM Oapwus,

paznoxxenue ruapokcuaa meau(ll),
B3aMMO/ICHCTBHUE KeJie3a C CEPoid,
B3aUMO/ICHCTBUE Kelie3a C paCTBOPOM COJIU
meu(1l)).

OMBIT, WILTIOCTPUPYIOIINN 3aKOH COXPaHCHHUSI
MAcCCHI.

JlabopaTopHble U NpaKkTHYecKue padoTbl
JlaGopaTOopHbIE OMBITHI:

[Tpumeps! pu3ruecKux sSBICHUH (TUTaBICHUE
BOCKa, TastHUE JIb/IA).

IIpuMepsl XUMUYECKUX SBJICHUN
(mpoKaIMBaHUE MEIHOW POBOJIOKH,
B3aUMOJICHCTBUE Mea C KUCIOTOM).
Mogenu aToMOB U MOJIEKYL.

[TpakTuueckast pabota Ne3. [Ipuznaku
MPOTEKAHUS XUMUYECKUX PEAKIUH.

Beruucienus

— OTHOCHUTEIBHOUN MOJIEKYJISIPHONW MacChl
BEILECTB;

— MacCOBOM JIOJIM XUMHYECKOIO 3JIEMEHTA 110
dbopMmyrne coeTuHEHHUS

Mcnonb30BaTh NpH BHIIOTHEHUN YY€OHBIX 3aJaHH U B IIpoLiecce
MCCIIEI0BATEIBCKOM EATENbHOCTH HayYHO-TIOMYJIIPHYIO JINTEPATYPy
XUMHUYECKOIO COJIEPKaHus, CIIpa-BOY-HbIE MAaTEPUAIIbl, PECYPChI
HuTep-HeTa o pyKOBOJCTBOM I1€arora.

BeicTpauBarh pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU HA
uHpOpMaLKIO U3 y4eOHUKA U CIIPAaBOYHBIX MaTepHajIoB, TPAMOTHO
HCIIOJIb30BaTh U3yYEHHBIN MOHATUMHBIN alapaTr Kypca XUMUH

Tema 3.
KogunyecTBeHHEIE
OTHOIIEHHUSI B XUMHH
(39)

KomunuectBo BemectBa. Monb. MonsipHas
Mmacca. 3akoH ABoraapo. MousipHblii 00BEM
razoB. PacdeTsl Mo XUMHUYECKOH QopmyIie.
PacueTrsl  MaccoBOoM  JTOJIM  XHMHYECKOTO
AJIEMEHTA B COEAMHEHUH, KOJINYECTBA BELLIECTBA,
MOJISIPHOM Macchl. Pacy€rbl 1Mo XWMHYECKHM
YpaBHEHUSIM.

JemMoHCcTpanus:

PackpbIBaTh CMBICI M3y4aeMbIX TOHATHI U IPUMEHSTH 3TH IOHATHS,
a TaKKe N3y4YEeHHbIE 3aKOHBI U TEOPUH ISl pELIeHNs pacu€THBIX 3aja4 C
IIOMOUIBIO NIEAArOra.

BoruncnsiTe MOJISIPHYIO Maccy BELECTB; KOJIMYECTBO BELIECTBA, 00BEM rasa,
Maccy BeIEeCTBa ¢ ONopoi Ha oOpasell, Ha POPMYIIbI;

[IpoBONTH pacyETHI 110 YPAaBHEHUSAM XUMHUYECKUX PEAKIUI C ONOPOH Ha
oOpasell, alropuT™ y4eOHBIX JIeHCTBUI: KOTUYecTBa, 00bEMa, MacChl
BEIIIECTBA 110 U3BECTHOMY KOJIMUYECTBY, 00bEMY, Macce PeareHTOB UM
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- 00pa3IIbl BEMIECTB KOJTUIESCTBOM OMH MOJIb

Brruncaenus:

-pacyer mo ¢opMydae U MO XUMHYECKOMY
YPaBHEHUIO

IIPOJYKTOB PEAKLUU.

BeicTpanBare pa3BEpHYThIE IUCBMEHHBIE U YCTHBIE OTBETHI C ONIOPOM HA
MH(POPMAIMIO U3 YUeOHUKA U CIIPAaBOYHBIX MAaTEpPHAIOB, IPAMOTHO
MCII0JIb30BaTh U3YYEHHBIN IOHATUIHBINA anmapar Kypca XMMUM € IIOMOLIbIO
nearora.

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMenToB /. U. MenaeneeBa.
Ctpoenne aToMoB. XuMU4ecKasi cBsi3b. OKUCINTEILHO-BOCCTAHOBUTEIbHBbIE peakuu (15 u)

Tema 4. CTpoenue
aroma. [lepuoanueckmii
3aKOH H
Ilepuoanyeckas
CHUCTeMA XUMHYECKUX
3J1eMEHTOB

1. . MenpaesneeBa. (7 4)

[TepBoie TIOTIBITKH KJaccu(puKanuu
XUMHYECKHX 3yieMeHToB. [loHsATHE O Tpymmax
CXOHBIX JJIEMEHTOB (menovyHbIe u
[IEJIOYHO3EMENIbHBIE  METaJUIbl,  TaJIOTeHBI,
WHEPTHBIE Ta3bl). *DIEeMEHTB, KOTOphIC
o0pa3yroT amQpoTepHbIC OKCHJIBI u
TUAPOKCHIBL. >

[lepnonnueckuit  3akoH. Ilepuonnueckas
cuctema XUMHUYECKHUX AJIEMEHTOB

. . Menneneea. KoporkonepuonHas u
* nmuHHONEeproAHas™ (opmel Ilepuoauueckoii
CUCTEMBl ~ XMMHUYECKHMX  3yeMeHToB  /JI.
H. Menpneneesa.  Ilepuoasl ¥ TpyNIbL
®U3NYECKUH CMBICI TOPSAKOBOTO HOMEpA,
HOMEPOB MEPHO/Ia U TPYIIIIHI DJIEMEHTA.
Crpoenune aromoB. CocTaB aTOMHBIX sJIEp.
*U3oromnbl.* DJEKTPOHBI. Crpoenne
AIIEKTPOHHBIX 000J0YEK aTOMOB MHepBbIX 20
XUMHYECKHX  2yeMeHToB  Ilepmonnueckoit
cucremsl J[. 1. MenneneeBa. XapakTepucThka
XUMHUYECKOTO AJIEMEHTA 10 €T0 MOJIOXKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.
*3aKOHOMEPHOCTH  HM3MEHEHHUs  pajauyca
aTOMOB XUMHUYECKHX 3JIEMEHTOB,

PackpbpIBaTh CMBICI IEPHOAMYECKOTO 3aKOHA MTOJI PYKOBOACTBOM II€Aarora.

[ToHnMaThb cyiiecTBOBaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XMMUYECKHX 3JIEMEHTOB (M3MEHEHUE PaJnyCOB aTOMOB U
AIIEKTPOOTPHIIATEIILHOCTH ) U UX COSAMHEHUH OT MOJIOKEHHS B
HEPUOJIMYECKOI CUCTEME U CTPOSHHSI aTOMa C UCIOJIb30BAHUEM CXEM U
TabJInLI.

VYcTaHaBIMBATh CBSI3b MEXKY MOJI0KEHUEM 3JIEMEHTA B IEPUOANYECKON
CUCTEME U CTPOEHHEM €ro aroma (CocTaB U 3apsij a1pa, oOliee Yucio
3JIEKTPOHOB U pacHpeesieHHe UX MO IEKTPOHHBIM CJI0M) 110 00pasLy.

[Iporao3upoBaTh XapakTep U3MEHEHHUSI CBOWCTB 3JIEMEHTOB U MX
COeMHEHUH 1o rpynnam u nepuoaam Ilepuoanueckoil cucteMsl ¢
MIOMOIIIBIO TIE/Iarora.

XapakTepu30BaTh XUMUUECKUE 3JIEMEHTHI IIEPBBIX TPEX NEPUOIOB, KaIHs,
KaJbIHA 10 UX ToJIoKeHuto B [lepnonndeckoii cucteme
JI. 1. MeHaeneeBa.

CrnenoBath npaBuiiaM 06e301acHoOi paboThl B 1a00opaTopuu Ipu
UCIOJIb30BAaHUU XUMHUYECKON TOCY/IbI U 000PYA0BaHUS 1101 KOHTPOJIEM
nejarora.

BricTpanBath pa3BEpHYThIE TMCHMEHHBIE H YCTHBIE OTBETHI C OIIOPON Ha
UHpOpPMAIHIO U3 yI4eOHUKA M CITPABOYHBIX MaTEPHUAIOB, TPAMOTHO
UCIOJIb30BaTh U3yYEHHBIM MOHATHIHBIN anmapaT Kypca XUMUH 110CIIe
CTPYKTYPHUPOBAHUS MaTepHaia ¢ HCIOJIb30BaHHEM KITHIIIE.

Hcnonp30BaTh Npy BHITOIHEHUN YUEOHBIX 3aJJaHUHA TEKCTHl YUeOHHKa 1OcIe
CTPYKTYPHUPOBaHUS MaTepuaia, cipaBounbie Mmarepuaisl ([lepuoanyeckyro
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METAUIMYECKUX U HEMETAIUIMYECKHUX CBOMCTB
0 TIpynmaM MW [epuojaM. 3HAuy€Hue
[lepuoanueckoro 3akoHa u Ilepuogumueckoit

CUCTEMbl  XHMHMYECKHX  JJIEMEHTOB IS
pa3Butus  Hayku W npaktukud. 1. W.
MenzeneeB — yuéHbli U TpakJaHUH.™
JdemMoHcTpauMu

KoporkonepuoHasi u JJIMHHONIEPUOIHAS
dbopwmbl [Tepuoanueckoil cuCTeMbl
xumuueckux asementoB JI. . Meneneena.
O3znakomiieHHE ¢ 00pa3liaMu METaIOB

Y HEMETAJUIOB.

JlabopaTopHble 1 NpakTHYeCKHEe PadoThI
JlabopaTopHBIil OMBIT:

cucreMy xuMuieckux 3nemenToB Jl. M. Menneneesa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAHHM U COJIEN B BOJE, JIEKTPOXUMUYECKUI
PAI HAPSDKCHUH METAIITIOB).

Hcnons30BaTh U BEITIOJTHEHUH YI€OHBIX 3aJaHHI U B TIPOIECCE
HCCIIEIOBATEIIbCKOM JIEATEIIbHOCTH HaYYHO-TIOMYJISPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIEpkKaHUs, CIIPaBOUYHbIC MaTepHabl, pecypchl UHTepHeTa
M0J1 PyKOBOJICTBOM I1€/1arora

B3anmoneiicTBue TUAPOKCHIA UMHKA C

pacTBOpaMH KHCJIOT U LIesI0ueit
Tema 5. Ctpoenne Xumuueckas CBSI3b. KoBasienTHas | PackpbIBaTh CMBICI U3y4aeMbIX MOHATUH 1O/ PYKOBOJCTBOM II€arora.
BelIeCTB. (monsipHas " HETIOJISIpHAsT ) CBs13b. | OmpenensiTh BU XUMUYECKOH CBS3H B COCTMHEHUH C UCTIOIH30BaHUEM
XuMHnueckasi CBf3b. *DNeKTPOOTPHULIATENIEHOCTh aTOMOB | CXEM.
OxucauTebHO- XUMHYECKHX deMeHTOB.* VoHHass cBs3b. | OnpenensTh CTENeHb OKUCISHHSI XUMHYECKOTO JIEMEHTA 110 JOPMYJIIe €To
BOCCTAHOBHMTE/IbHbIE *Tunel KPUCTAITMYECKUX PELIETOK. ™ COEJIMHEHUS C UCIOJIb30BAHUEM AITOPUTMA.
peakuuu Crenenp  okucineHus.  OkucauTenbHO- | OnpenensTh JeMEHT (BELECTBO) — OKHUCIUTENb U AIEMEHT (BEIeCTBO) —
(8 1) BOCCTAaHOBUTENIbHBIE  peakuuu. Ilporeccel | BOCCTaHOBUTEINb.

OKHCJICHHS W BOCCTAaHOBICHHSA. OKUCIUTEIHN U
BOCCTAHOBHUTCIIN.

JleMoHCTpanuu
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH:
TOpPEHUE, PEAKLIUH PA3JIOKEHUS, COCTUHEHUS

OOBSACHATH CYIIHOCTD MPOLIECCOB OKUCIEHUS U BOCCTAHOBJICHUSI.

CocTaBisATh MEKTPOHHBIN OaaHC ¢ y4ETOM YMCIIa OTJAHHBIX M MIPUHATHIX
DJIEKTPOHOB.

CocTaBnATh ypaBHEHNE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIMH 110
QITOPUTMY pa300pa OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIIUH.

Hcnonp30BaTh Npy BHITOIHEHUN YUEOHBIX 3aJJaHUHA TEKCTHI YUeOHHKaA 1OocIe

CTPYKTYPHUPOBAHUA MAaTCpUajid, CIIPABOYHBIC MATCPUAJIbI (nepnozu/meCKon
CUCTCMY XUMHUYCCKUX IJICMCHTOB I[ n. MCH,Z[CHCeBa, Ta6m/1uy
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PacTBOPUMOCTHU KHUCIIOT, OCHOBAHUH U COJIeH B BOJIE, DJIEKTPOXUMUYECKUIT
PSI HANIPSKEHU METaILJIOB)

Paznen 2. BaxkHeiilne npeicTaBuTe/ I HeOPraHuyeckux BemecTs (35 1)

Tema 6. Kucsoposa.
Boaopoa.
(144)

Bo3nyx — cMmech razoB. CoctaB Bo3ayXa.
Kucnopon — 31€MEHT M IPOCTOE BELIECTBO.
O30H. Haxoxnenue kuciopoga B IpHUPOJIE,
¢usznueckue M XUMHMUYECKHE  CBOMCTBA.
Peakiuu ropeHuss NOpPOCTBIX U CIOXKHBIX
BemecTB. *TemnoBoit >PQeKT XUMUYECKOH
peakuuu.*  DOK30- U 3HAOTEPMHUYECKUE
peakuuu, *TEepMOXMMUYECKUE YpaBHEHHUS.™
[Tonsatue 00 okcumax. CrocoObl MOTyYEHHS
KHCIIOpOJia B nabopaTopuu u
IPOMBIIIJICHHOCTH. TPUMEHEHHE KHCIOPOa.
KpyroBOpOT KHCJIOpOoJa B npupoze. Torimso:
yroJib W MeETaH. 3arpsA3HEHHE BO37yXa,
yCHUJIEHUE TapHUKOBOTO 3¢ (deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — asnemMeHT u mpocToe BEUecTBO.
Haxoxnenne BOZOpOJA B IpUpOJE,
¢usznueckue M XHUMHUYECKHE CBOMCTBa (Ha
npUMepe B3aUMOJCHCTBUS C HeMeTallaMH U
OKCHJAMH METAJJIOB), IPUMEHEHHE, *CIIOCOOBI
nonydenus.* Ilonstue o kucnorax Kucnotsl u
COJIH.

JleMoOHCTpaLun

BsaumoneiictBue docdopa, cepsl u xenesa ¢
KHCIIOPOJIOM (BO3MOKHO UCTIOJIE30BaHUE
BHJICOOIIBITOB).

PackpbIBaTh CMBICIT U3Y4aE€MbIX MOHATHH U IPUMEHATh 3TU HOHATHS IIPU
ONMCAHUHU CBOMCTB BELIECTB U MX IPEBPALLIEHUN C UCIIOIb30BAHUEM
OIOPHBIX CJIOB U KJIMIIE.

XapakTepu3oBath (ONUCHIBATh)C ONOPOU HA NIAH, CXEMY, KPAMKYIO 3aNUch
COCTaB BO3]lyXa, (hu3HUYEeCcKUe U XU-MHUUECKUE CBOICTBA KUCIIOPO/a,
CIOCOOBI €ro MOJIYYEHUs], IPUMEHEHHE U 3HAYCHUE B MPUPOJIE U KU3ZHU
4eJI0BEeKa.

CpaBHUBATh pEeaKIMK FOPEHUS U MEJJIEHHOT'O OKHCIIEHUS C
IpeBapUTEIbHBIM 00CYXK/IEHUEM [TapaMEeTPOB CPaBHEHHUS.

Cobupatps mpuOOPHI UTSE OTYYSHUS KUCIOPO/1a (BBITECHEHUEM BOJIBI U
BO3/IyXa).

PacrioznaBaTh ONBITHBIM IYTEM KHUCIOPOJI IIOJI KOHTPOJIEM IIEAArora.

Hcnonp30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJIEHUS (GOPMYIT
BELIECTB, MOJIEKYJISIPHBIX YPaBHEHUN XMMUUYECKUX PEaKIMi ¢ yYacTHEM
KHCIIOpOJa.

OOBSACHATH CYIIHOCTH SKOJIOTMUECKUX MPOOJIEM, CBSI3aHHBIX C 3arps3HEHUEM
BO3/yXa.

CnenoBatb npaBuiaM 6e3011acHOM paboThl B 1Ta0OpaTOPHH MIPU
UCTIOJIb30BAHUM XMMUYECKON MOCY/IbI U 000PYI0BaHUS M0]] KOHTPOJIEM
Me/1arora, a TakXe MpaBuiiaMm oOpaleHus ¢ TOPIOYMMH BELIECTBaMU B OBITY.

[InannpoBaTh ¥ OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
IIPOBOAMTDH HAOIIO/IEHUS, /IeJaTh BHIBOIBI IO PE3yJIbTaTaM dKCIIEpU-MEHTa
0]l PYKOBOJICTBOM II€/1arora.

VYyacTBOBaTh B COBMECTHOM paboTe B IpymIie.

Hcnonb30BaTh MpH BHIIOTHEHUN YUeOHBIX 3a/laHUH U B Tpoliecce
HCCJIEIOBATENIbCKOM 1eATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COJEPKaHUs, CIIPABOYHbIE MaTepHallbl, pecypcsl IHTEpHETa
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Omnpenenenue coep:kanus KHUCI0poaa

B BO3/yXE€.

OMnBITHI, IEMOHCTPUPYIOLINE YCIOBUS
BO3HUKHOBEHHUSI U MPEKPALIECHUS TOPEHUS.

JlabopaTropHble M NpaKkTHYeCKHEe Pa0OThI
JlaGopaTopHBIi OTIBIT:

O3HakomIieHHE ¢ 00pa3LamMu OKCHJIOB.
[TpakTnueckas pabora:

Ne 4. Tlonyuenue Kuciopoaa, U3y4eHHe ero
CBOWCTB.

[TpakTnueckas padorta Ne5. [Tonyuenue
BOJIOPO/Ia U U3yUYEHHUE €ro CBOMCTB.
Boruncienus

— MOJIEKYJISIPHOM MacChl KMCJIOPOJia U 030Ha

Ha OCHOBAaHHUHM aTOMHOM MAacCCBI XHMHYISCKOT'0
JJICMCHTAa

II0Jl PYKOBOJICTBOM II€/1arora.
BeicTpanBath pa3BEPHYTHIE NMCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uH(popManIo U3 y4eOHUKA U CIIPAaBOYHBIX MaTe-
PHAJIOB C OIIOPOY Ha IIJIaH, TPAMOTHO HCIIOJIb30BaTh U3yYCHHBIN
MOHSATUHHBIN armapaT Kypca XMMUH

Tema 7. Boaa.
PacrBopsl. Ilonsitue 00
OCHOBAHMAX

(54)

Bona. Ee cocraB. Crpoenue. Moinekymbl.
*duznueckue CBOWCTBAa BOObl. Boma Kakx
pactBoputenb.*  PactBopel.  *Ilonsitue o
pacTBOpUMOCTH BellecTB B Boxe. [lonsaTue o
HACBILICHHBIX M HEHACBILIEHHBIX pacTBOpax.™
MaccoBas fnois BeniectBa B pacTBope. Pacuer
MaccoBOM JIOJIM  BEIIECTBA B  pPacTBOpE
(TIpoLIeHTHAs! KOHLIEHTPALHS).

*XUMHYECKHE CBOMCTBA BOJIBI (pa3yioKeHUE,
peakuMy ¢ HaTpUeM, OKCHUIOM KaJblLMs,
okcunmom cepollV IlonsaTne 00 OCHOBaHMSX.
Ponp pactBopoB B mpUpoAe M B IKHU3HH
yenoBeka. KpyroBopoT Boasl B mpupoje.*
3arpsi3HeHue NpUpoIHBIX BoA. OxpaHa u
OUYMCTKA IPUPOJIHBIX BOJI.

PackpbIBaTh CMBICIT U3Y9a€MbIX MOHATHI U TPAUMEHSTH OTH ITOHSATHUS TIPH
OTHMCAHUU CBOMCTB BEIIECTB M MX MPEBPAIICHUI C TOMOIIBIO Mearora.
Xapaktepr3oBaTh GU3HUECKUE U XUMHUECKUE CBOMCTBA BOIBI, €€ POJIh KaK

pPacTBOPUTEIIS B MPUPOIHBIX MPOLECCAX C OMOPOM Ha IUIAH U CXEMY.

CocTaBnsaTh ypaBHEHUS XUMUYECKUX PEAKIIUNA C y4aCTUEM BOJIbI C OMTOPOM
Ha CXEMYy.

OOBACHATH CYIIHOCTh IKOJIOTUYECKUX MTPOOJIEM, CBI3AHHBIX C 3arpsI3HEHUEM
MPUPOIHBIX BOJ, CITOCOOBI OYUCTKHU BOJBI OT IPUMECEH, MEPHI 10 OXpaHe
BOJI OT 3arpsi3HEHUS TIOCIIE TPEABAPUTEILHOTO CTPYKTYPHUPOBAHUS
MaTepuana.

[TInanupoBaTh M OCYIIECTBIATH HA TPAKTUKE XUMUYECKHUE SKCTIEPUMEHTHI,
MPOBOANTH HAOIOICHNS, IeTIaTh BbI-

BOJIBI 110 pe3yJIbTaTaM SKCTIIEPUMEHTA O] KOHTPOJIEM TIeaarora, ¢
HCIOJIb30BaHUEM KIIHIIIC.
CnenoBath npaBuiiaM Oe301macHoi paboThl B 1a00paTopuu Mpu
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JdemMoHcTpauMu

DIIEKTPOIN3 BOJIbI; CHHTE3 BOJIbL;
B3auMoieiicTBue Boabl ¢ Metauiamu (Na, Ca)
(BO3MOKHO MCTIOJIb30BAHUE
BHJICOMATEPHAIIOB).

PactBOpeHue BewecTs ¢ pa3InyHoOu
PacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIOT U LIEJIOYEN
C TIOMOIIBIO MHIMKATOPOB.

JlaGopaTopHble U NpaKkTH4YecKHe padoThl
Ilpakxmuueckas paboma:

No 6. ITpuroroBiieHuE pacTBOPOB C
OIpeIeIEHHON MaCCOBOU J10JIEH
pPacTBOPEHHOTO BEIECTBA.

MCII0JIb30BaHUU XUMUYECKOM MOCY/IbI U 000pYI0BaHUS 110l KOHTPOJIEM
nezjarora.

[IpoBOANTH BBIUUCICHUS C IPUMEHEHUEM IIOHATHUS «MAaccoBasi 10
BEIIIECTBA B PaCTBOPE» € ONOPOM Ha POPMYJIBI.

Hcnonp30Bath MpH BHIMOIHEHWN y4eOHBIX 3aaHUN U B TIPOLIECCce
HCCIIEI0OBATENIBCKON EATENbHOCTU HAyYHO-TIOYJISIPHYIO JINTEpaTypy
XUMHUYECKOI0 COJEpKaHus, CIIpaBOYHbIE MaTepHUaIIbl, pecypcel HTepHeTa
II0J1 PyKOBOJCTBOM II€Jlarora.

BeicTpanBath pa3BEPHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uHpOpMaLKIO U3 y4eOHUKA U CIPAaBOYHBIX MAaTE€PUAIOB, IPAMOTHO
WCIIOJIB30BaTh N3YYEHHBIN MOHATUMHBIN allllapaT Kypca XUMUH MIOCIIE
IIPEIBAPUTEILHOTO CTPYKTYPUPOBaHUS MaTepHala.

Tema 8.
DJIeKTPOJIUTHYECKAS
AUCCOLHALIHS.
XHUMHYECKHE PeaKInu
B pacTBopax

(5 4)

Teopus 31€KTPOIUTUYECKON AUCCOLMALIMH.
DIEeKTPOTUTHIECKAS JIFCCOIHAITHS.
ONEKTPONUTBl U HEIIEKTPOJIUTHI. KaTHuoHBI,
aHUOHEI. *MexaHM3M JIHCCOIHAIUH BEIIECTB C
pa3IMYHBIMM  BHUJIAMU XUMHYECKOM CBS3H.
ITousgtue ocrtenenu aucconuanuu.* CuiabHbIE
U cllabble DIIEKTPOIIUTHI.

Peaknmn  moHHOTO  OOMeHa.  YCIOBHS
MPOTEKaHUsl peakIuii HMOHHOTO OOMeHa 0
KoHIA. [lomHble M cokpal€HHbIE HOHHbBIE
ypaBHEHUsI peakuuii. XUMHUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM M COJIEH B CBETE
MpECTaBICHUI 00 BJIEKTPOIUTUUECKON
auccormanuu. KadecTBeHHblE peakuuu Ha
KaTHOHBI U AaHWOHBI: HOHBI XJIOPHUI-, OPOMHU/I-,

PackpbIBaTh CMBICI H3Y4aeMBIX MOHATHIH, @ TAKXKe CMBICIT TEOPHH
AIIEKTPOIMTUIECKOH TUCCOIMALINH C OTIOPOI HA CXEMBI.

OOBACHATH MPUUYUHBI JIEKTPOIPOBO/-

HOCTH BOJIHBIX PACTBOPOB C TIOMOIIBIO TIEIarora.

CocTaBnsaTh ypaBHEHMS JUCCOLMALIMHU KUCIIOT, IIeJIoueil U coJiei, MoIHbIe
u COKpaHIéHHble HNOHHBIC YPABHCHUA XUMHUYCCKUX pCaKHI/Iﬁ HOHHOTI'O
oOMeHa.

HHaHI/IpOBaTI) " OCYHICCTBJIATH HA IMMPAKTUKEC XUMHWYCCKNEC SKCIICPUMCHTEI,
IPOBOJUTH HAOIOICHNUS, JIeNIaTh BBIBOJIBI 10 pe3yIbTaTaM 3KCIIEPUMEHTa
1ocJje MpeaBapuTeIbHOW PabOTHI.

CnenoBath npaBuiiaM O6e301acHoi paboThl B 1a00opaTopuu Ipu
UCTIOJIb30BAaHUU XUMHUYECKON TIOCY/IbI M 000PYI0BaHUS 1101 KOHTPOJIEM
nearora.

[Tpon3BOANTH BHIYMCICHUS IO XUMUYECKUM YPABHEHUSM.

BricTpanBath pa3BEpHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
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uonua-, cynedar-, KapOOHAT-, CHUJIMKAT-,
dbocdar- aHMOHBI; TUAPOKCHI-UOHBI; KATHOHBI
aMMOHMS, MarHus, KajJbllUs, aJTIOMHUHUSA,

xkeneza (2+) m (3+), meam (2+), 1uHKa,
MPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX.
JdemMoHCcTpauMu

DneKTpudecKas MPOBOJUMOCTh PACTBOPOB
BEIIECTB; IBUYKEHUE HOHOB B 3JIEKTPUUYECKOM
noJe.

OMNBITHI, UJUTIOCTPUPYIOLTUE TPU3HAKH
MPOTEKAHUS PEAKIINii HOHHOTO OOMEHA.
JlabopaTopHble U NpaKTHYeCKUE

padoThbI

JlabopaTopHBIil OMBIT:

Peakuuu noHHoro oOMeHa B pacTBOpax
3eKTponuToB: cyiabdarta menu(ll) u meénoun,
KapOoHaTa HATPUS M COJISTHON KUCIIOTBI,
peaxius HeTpanu3aui MeXIy THIPOKCUIOM
KaJIUSl U COJISTHOM KHCIIOTOM.

Beruucienus

— T0 YPaBHEHHSIM XUMHYCCKIX PEaKIuit

uHpOpMaLKIO U3 y4eOHUKA U CIIPABOYHBIX MaTEPUAIOB, IPAMOTHO
UCIIOJIb30BATh U3YUCHHBIH NOHATUIHBIN anmapar Kypca XUMHH T10CTIe
IpeBapUTEILHOTO CTPYKTYPUPOBAHMS MaTepUaa.

Vcrionp30BaTh NpH BHITOJHEHUH y4eOHBIX 331aHUH U B ITPOIIECCe
MCCIIEIOBATEIbCKON ACATEIbHOCTH HAYIHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOT0 CO/IEpKaHMUs, CIPaBOYHbIE MaTepuasl, pecypcsl MHTepHeTa
10CJI€ KOHCYJBTAIMH C TIEJarOroM

Tema 9. OcHOBHBIE
KJIACCHI
HEOPraHu4eCcKHX
coeIMHEeHUu i

(11 )

Knaccudukaims HeopraHu4ecKkux
COCTUHEHUN.

OKkcuppl: coCTaB, KiacCU(pUKAIINS
(*ocHOBHBIE, KUCIIOTHBIC, aM(OTEpHBIE,
HecoJeo0pa3yollre Ha MpuMepe OKCUaa
yriepona Il u okcuaa asora 11%),
HoMmeHknarypa *IlonydeHne™* u xumMudeckue
CBOMCTBA OKCHJIOB (B3aMMOJICHCTBHUE C BOJIOM,
KHCJIOTAMH, IIEJIOYaMH ).

OcHoBaHusI: cOCTaB, Ki1accupuxamus (1enouu
Y HEpaCTBOPUMBIE OCHOBAHHS),
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Omnpenenenre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSTUHEHHH 10
1abJIoHy.

CocraBiieHre CXeM CTPOEHUSI OCHOBHBIX KJIACCOB HEOPTaHMUECKUX
COEIMHEHUI1 Ha OCHOBE OTIPEICIICHUSI.

Cocrasnenue (HopMyll OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHHUH U
Ha3bIBaHUE UX 10 MEXTYHAPOIHON U TPUBHAIBHONW HOMEHKIIATYpE C
WCIOJIb30BaHUEM OTIPEACTICHUS U TaOIHIIBI PACTBOPUMOCTH.
KnaccudunmpoBannue n3ydaeMpIX BEIIECTB IO COCTaBY M C8OUCMBAM C
OTIOPO¥ Ha OMPEIECHHSI, CXEMBI M Ta0JIHIlY PACTBOPUMOCTH.
CocraBiienue Ta6J'II/IIII)I TFCHECTUYCCKUX PAAOB U CXEMbI «["eneTnueckas
B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COSAMHEHUN) MO




HOMEHKJIaTypa, PU3NICCKUE U XUMUICCKHE
CBOICTBa (B3aMMOJICICTBHIE C OKCUAAMHU
HEMETAaJUIOB, KUCJIOTAMHU, COJIIMH), *CIIOCOOBI
MOJTydeHUS. ™

Kucnotsl: cocTaB, knaccupukanus,
HOMEHKJIaTypa, PU3NYECKUE U XUMHUUECKHE
CBOMCTBA (B3aMMO/ICHCTBHE C METAJJIAMH,
OCHOBHBIMH OKCHJIAMHU, OCHOBAHUSIMH, COJIIMU
Ha IPUMEpE COJITHON U CEpHOMN KUCIIOT),
*cnocoObl nmomy4yeHus.™ Psij akTHBHOCTH
METAaJUIOB.

Conu (cpenHue): HOMEHKIATypa, COCOObI
IIOJIy4E€HUS, B3AMMOJICHCTBHE COJIEH C
MeTaJlJIaMH, KUCIIOTaMHU, IIETI0YaMH U COJISIMH.
['eHeTHYeCKas CBSA3b MEXIY KaccaMu
HEOpPraHMYECKUX COeAUHEHUN. [ 'eHeTnueckue
psnabl. [lorarue 06 *amdoTepHbIX
TUAPOKCUAAX (Ha MpUMepE [IUHKA U
QATFOMHUHUS ): XUMUYIECKHE CBOHCTBA
B3aMMOJICHCTBHE C KUCIOTaMH U IIIEeJI0YaMH,
pa3ioKeHue Npu HarpeBaHuu.™

JleMoOHCTpaLun

OO0pa3ipl HeOPraHUYECKUX BEIECTB
pa3IMYHBIX KJIacCOB.

B3anmoneiicTere pactBopa CEpHOM KUCIOTHI C
oxcuzgom meau(ll).

Peakuus HenTpanuzanuu.

BrITecHeHrE 0JHOTO MeTaIa IPYTUM U3
pacTBopa COoJIH.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlabopaTopHbIE OMBITHI:

B3anmoneiicTBre KUCIOT C METaIIaMH.
[lonydyeHre HEPaCTBOPUMBIX OCHOBAHU.
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PYKOBOJACTBOM II€1arora.
IIporuo3upoBaHue CBOWCTB BEIIECTB HA OCHOBE OOIIMX XUMHUECKUX

CBOMCTB M3yUYEHHBIX KJIACCOB, IPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSTCS C
HCII0JIb30BaHNEM CXEMBI «l'eHeTndecKas B3aMMOCBS3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUIN» 110 PyKOBOICTBOM IIEAArora.

CocraBiieHHnE MOJIEKYJIAPHBIX YPaBHEHUH PEaKLUH, WIITIOCTPUPYIOIINX
XMMHUYECKHUE CBOICTBA U3YUEHHBIX KJIACCOB U CHOCOObLL NOIYYEeHUs BELIECTB
M3Y4EHHBIX KJIACCOB, IPYIII, a TAK)KE IOATBEPKAAIONINX T€HETHYECKYIO
B3alMOCBS3b MEXK/y HUMH, C OIIOPOM Ha BepOaIbHYIO CXEMY B KAUECTBE
3pUTENBHOM OIOPBI.

CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUI peakluii 0 cXemaMm ¢
IIpeBapUTEIIbLHBIM 00CYX/I€HUEM BbIOOpa pearupyrommx BemecTB.
Brruunciienue 1o ypaBHEHUSM XUMHUYECKUX PEAKIU KOJIMYECTBa, 00bEMa,
Macchl BELECTBA IO KOJIMYECTBY, 00BEMY, Macce peareHTOB WU POIYyKTOB
pPEeaKIMu 1O aIrOpuTMy.

[InanupoBaHue U OCYLIECTBICHUE HA IPAKTUKE XMMHUECKOTO SKCIIEPUMEHTA
1 HaOJII0IEHUS 0] PYKOBOJCTBOM YUUTEJISI.

DopMyIMpOBaHUE BBIBOJOB I10 PE3y/IbTaTaM HKCIEPUMEHTA C
HCIIOJIb30BAHUEM OITOPHBIX CIIOB.
dopmynupoBaHHE ¢ OMOIIBIO MEJarora 1 BHIIOJIHEHUE MTPaBHil 0€30MacHOM
paboThl B 1ab0OpaTOpPUU MPHU UCTIOJIL30BAaHUN XUMHUECKOU MOCY bl
00opyI0BaHUs.

Hcnonp30Banne npu BHINOJHEHUH YU€OHBIX 3aJJaHUM U B ITpoLiecce
HCCIIEIOBATENBCKOM NE€ATEIbHOCTU HayYHO-TIOMYJISIPHOM JINTEPATyPHI
XUMHUYECKOTO COZIEpKaHNUs, CIIPaBOYHbIE MaTepHalsl, pecypcsl IHTepHeTa,

OCYILECTBIICHHE BbIOOpA MO PYKOBOJICTBOM HACTABHUKA.

BricTpanBanue pa3BEpHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB C ONIOPOM Ha
nH(pOpMaIKIO U3 Y4eOHUKA U CIPABOYHBIX MaTE€pPHAJIOB, FPAMOTHOE
HCII0JIb30BAHNE U3YUYEHHOTO IMOHATUIHOTO aIapara Kypca XMMHUH C
WCIIOJIB30BAaHUEM IIJIaHA, OTIOPHBIX CJIOB, AJITOPUTMA.




B3anmopnencTere HepaCTBOPUMBIX OCHOBAHUM
C KHCJIOTaMH.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHuH.

[IpakTuyeckas pabora:

No 7. PeleHue 3KkCriepuMEHTaIbHbBIX 33/1a4 110
TeMe «OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
COCTUHEHUINY.

Bruruuciaenus
— I10 YpaBHEHUSM XUMUYECKUX PEaKInui

Pa3gea 3. BenrecTtBo u xu

MHUYECKHUE pE€aKIuu, 4y

Tema 10. Xumuueckune
peakuun. OCHOBHbIE
3aKOHOMEPHOCTH
XHUMHYECKHX PeaKuuid
(449)

*TloHaTHE O CKOpPOCTH  XHUMHYECKOU
peakuuu. @akTOpsI, BAMSIOIMINE HA CKOPOCTh
XUMHYECKON peaKLuu. [TonsTne 0
TOMOTE€HHBIX M TETEPOr€HHBIX PEAKIUIX.
[TonsiTue 00 0OpaTHUMBIX M HEOOpPATUMBIX

XUMHNYCCKUX pCaKknusx. [TonsaTue 0
XUMHNYCCKOM paBHOBCCHMU. CMCH.IGHI/IC
XUMHUYECCKOI'O paBHOBECHS. CDaKTOPI)I,

BIMSIONIME HA  CKOPOCTb  XMMHYECKOU
peakuMu U TOJOXEHHE  XUMHYECKOIo
paBHOBecus. Kiaccugpukanus XUMHUECKUX
peakuuii o pa3HbIM OCHOBAHUAM.™

PackppIiBaTh CMBICI U3y4a€MbIX TOHATHI U IPUMEHSTH 3TH MOHATUS IIPU
ONMCAHUU CBOMCTB BEILECTB U UX IIPEBPALLCHUMN.
KnaccugummpoBars XUMUYECKHE PEAKLIUH 110 Pa3TMYHBIM MPU3HAKAM.
Y cTaHaBIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMK OT Pa3IMYHbIX
($akTOpOB 1OJT PYKOBOJICTBOM YUMTEJIS.
[[poruo3upoBaTh BO3MOXHOCTU IPOTEKAHUS XUMUUYECKUX NTPEBPALLIEHUN B
Pa3IMYHBIX YCIOBUSAX MOCIE MPeBAPUTEIBbHOI paboThI.
Onpenensats OkuCIUTETh U BoccTaHoBUTENb B OBP.
CocTaBisTh 3JIEKTPOHHBIN OalaHC peaKIuy.
[Ipon3BOAUTH BHIYMCIEHUS IO XUMHUUYECKUM YPAaBHEHUSM 110 aJITOPUTMY.
BeicTpauBaTh pa3BEPHYTHIE NTUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMaLKIO U3 YUeOHUKA U CIPABOYHBIX MaTEPHATIOB, TPAMOTHO
MCII0JIb30BaTh U3YYEHHBIN MOHATUMHBIN anapaT Kypca XUMHUH 10CIe
MPEJIBAPUTENLHOTO CTPYKTYPUPOBAHUS MaTepHaia.
Vcnonb30BaTh NpH BHIIOJIHEHUH YU€OHBIX 3aJaHUI U B Mpolecce
HCCJIEIOBATENbCKOM 1eATENbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJEPKAHUs, CIIPABOYHBIE MaTepHallbl, pecypchl IHTEpHETa
1ocJie KOHCYJIbTALUU C TIEIarOrOM.
PacKpbIBaTh CMBICT U3y4aeMbIX OHSITHH, @ TAK)KE CMBICT TEOPUH
AIIEKTPOJIUTUYECKON JUCCOLUAIH C OTIOPON HA CXEMBI.
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DOBACHATH IPUUUHBI ATEKTPOIPOBOJTHOCTH BOJIHBIX PACTBOPOB C IMTOMOIILIO
rejarora.

CocTaBiaTh ypaBHEHUS JUCCOIUAIIMU KUCIIOT, IIEI04YeH U COJIeH, TTOJIHbIE 1
COKpali¢HHbIC HOHHBIC YPAaBHCHUSI XUMHUUECKUX PEaKIIMi HOHHOTO OOMEHa.

[[1aHupoBaTH U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOICHUS, ACJIaTh BHIBOJIBI 110 PE3YJIbTaTaM 3KCIIEPUMEHTA
MOCJIe TIPEBAPUTEIHLHOM PabOTHI.

CnenoBaTh npaBuiaMm 0e30MmacHON pabOTHI B JIAOOPATOPUU IIPH UCIIOIb30BAHUH
XUMHYECKOH MOCYIbI U 000PYAOBaHUS MO KOHTPOJIEM Iearora.

[Ipou3BOANTH BBIUKUCIEHUS 110 XUMUYECKUM YPABHEHUSIM.

BricTpanBaTh pa3BEPHYTHIC MUCHbMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha
nH(pOpMaILIKIO U3 YUeOHUKA U CIPABOYHBIX MaTEPHATIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATHIHBIN anmapaTr Kypca XuMHH TOCJIE
[IPEABAPUTENILHOIO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonp30BaTh U BBITIOJTHEHUH YI€OHBIX 3aJaHHIA U B TIPOIECCE
HCCIIE0BATENbCKON IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHYECKOTO COICpKaHUsI, CIIPAaBOYHBIC MaTepHUabl, pecypchl MIHTepHEeTa
MI0CJI€ KOHCYJbTAIUU C TIEAAroroM

9 KJIACC

(2 4 B HEHEIIO, BCETO 68 1)

IIpumepHbIe TEMBI,
pacKpsbIBaoIue
JaHHBbIN pa3aen

NMpPOorpamMmmsl,
U KOJIHYECTBO YaCOB,
OTBOJAMMOE HA UX
H3y4eHue

OcHoBHOe cogepkaHue

OcHoBHbIE BU/IBI 1€SITE€IbHOCTH
o0yyarumuxcsi
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Paszjen 1. BemecrBo u xumuueckue peakuuu (1049)

IloBTOpEHUE M
yriy0JieHne 3HAHUH
OCHOBHBIX pa3/ieJioB
Kypca 8 kiacca

(10 9)

Ilepuonnueckuii 3akoH. [lepuoauueckas
CHUCTEMa XMMUYECKUX AJIEMEHTOB

. . MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMUYECKUX AIIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KU, KAJIbLIUS U UX

COEIMHEHUI B COOTBETCTBHH C MOJIOKEHUEM
AJIEMEHTOB B IEPUOJUYECKON CUCTEME U
CTPOECHHUEM HX aTOMOB.

Knaccugukarnus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB (MEXIyHapOIHAS U
TpUBHaJIbHAsA). XUMHUUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIUXCS K Pa3JIMUHBIM KJlaccaM
HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Crtpoenue BelecTBa: BUAbl XUMHUYECKOM CBSI3H
Y TUIBI KPUCTAINTMYECKUX PEIIETOK.
*3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
CTpoeHus. >

XUMHYECKUE PEAKINU. KIIacCUDUKaAIUS
XUMUYECKHUX PEaKUU M0 pa3IMIHbIM
OCHOBaHUSIM.

Teopus 37AEKTPOIUTUUECKON TUCCOIUALIUN
JleMoOHCTpaLun

1. Mozienu KpucTalsIn4ecKuX pemeETOK
HEOPTaHWYECKHUX BEIIECTB.

2. KopoTkonepuoiHast 1 JIMHHOTIEPUOIHAS
dbopmbl [leproanueckoil CHCTEMBI XUMUYECKUX
anemenToB 1. 1. Menneneepa

[TpakTnueckas pabota Ne§ «Peakuiny HOHHOTO
oOMeHa»
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XapakTepu30BaTh XUMHUECKUE IEMEHTHI MIEPBBIX TPEX MEPUOIOB, KU U
KaJIbLIM 110 KX noJiokeHuto B [lepuonnueckoit cucreme J1. 1. Menneneesa
C OIIOPOM Ha aJIrOPUTM.

KJIaCCI/I(bI/II_[I/IpOBaTB 1 Ha3bIBAaThb HCOPIraHNYCCKUC BCIICCTBA N3YYCHHBIX
KJIACCOB C OIOPOil Ha cXxeMy, TabJIUIly PacTBOPUMOCTH.

OnuceiBaTh O6H_II/IG XUMHYECKHE CBOMCTBA BCIICCTB PAa3JIMIHBIX KJIACCOB,
HOJTBEPXK1aTh CBOICTBA IPUMEPaMU MOJIEKYJIAPHBIX YPaBHEHUH
XAMHYECKUX PEaKLUi C OIIOPOM HA CXEMY.

OmnpenensaTs BUJ XUMUUECKON CBSA3M U TUIl KPUCTALIMUECKON PELIETKH
BEILIECTBA C OIIOPOM Ha CXEMY.

IIporuo3upoBaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOEHUS 10Ciie
IIpeJIBApUTENLHOTO paz0opa.

BeicTpanBath pa3BépHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C OLIOPO Ha
uH(pOpMaLKIO U3 yUeOHUKA U CIPAaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
UCIOJIb30BaTh U3yYECHHBIM MOHATUIHBIN annmapaT Kypca XUMUH.

Hcnonp30Bath py BHINOJHEHUH YY€OHBIX 3aJJaHUM U B IIpOLIEcCe
UCCJIEI0BATEIBCKOM IE€ATENbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XAMHYECKOTO COJIEPKaHMS, CIPAaBOYHBIE MaTepralibl, pecypcbl MHTEpHETA
10/l PYKOBOJICTBOM II€/1arora.

PackpriBaTh CMBICT TEOPUU ANEKTPOTUTHUECKOM nucconranuu. OObsCHATD

MIPUYUHBI AJIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB;
CocTaBnaTh ypaBHEHUS AUCCOLUALMHN KUCIIOT U LIeJI0UEH, TIOJHbIE U
COKpAIllCHHbIE XUMUYECKHUE YPABHEHUS XUMUYECKUX PEAKIIUNA HOHHOTO

oOmeHa.




[Tpaktuyeckas padora Ne 9 «KauecTBeHHbIe
peaKkIMu Ha MOHBI B pacTBOpe".
Kontpomnbnas padora Ne6
«OJIEKTPOJINTUYECKAS TUCCOLALIMSI

Pasznea 3. Hemeraminl

U uX coexuHenus (24 1)

Tema 3. Ooman
XapaKTepUCTHKA
XHMHYECKHX IJIEMEHTOB
VIIA-rpynnsl.
TI'anorennt

(4 9)

OO61mas xapakTepuCcTHKa raJIOr€HOB.
Oco0EHHOCTH CTPOCHHSI aTOMOB 3TUX
9JIEMEHTOB, XapaKTEPHBIC JUI HUX CTCIICHU
okucienus. CtpoeHne u Pu3nvIecKre CBONCTBA
MPOCTHIX BEIIECTB — raJIOTCHOB. XMMHUYECKHE
CBOICTBa Ha IpUMepe XJopa (B3auMOICHCTBIE
C MeTaJlJIaMH, HEMETAJIJIAMHU - BOZOPOIOM H
KHCJIOPOIOM, *1eiodamMu™). XI0poBoI0po/I.
ConsiHast KUCIIOTa, XUMHUECKHE CBOICTBA,
*nonydyenue™, mpumeHenue. KauectBeHHbIe
pEaKIuu Ha TaIOTeHUI-MOHBI. *][elicTBue
XJIOpa M XJIOPOBOJIOPOa HA OPTaHU3M
yenoBeka.* BakHelme XI0publ U ux
HAXO0XJICHUE B TIPUPO/IL.

JleMoOHCTpaL U

Buneomarepuaisl: rajloressl ¥ UxX
COETMHEHMUSI.

OO6pa31bl XJIOPUIOB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTOpHBIil OMBIT:

Pacno3naBaHue XJ0pHa-HOHOB.

OOBsICHATH 00I1IME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB HEMETAIIJIOB U UX
COEIMHEHUH B Ipeiesiax MajbIX NEPUOJIOB U TJIaBHBIX [TOArPYIII
[lepronnueckoi CHCTEMBI XUMUYECKUX IIEMEHTOB C YYETOM CTPOCHHUS UX
aTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE CBOWCTBA IPOCTHIX BELIECTB
raJoOreHoB (Ha MpUMEpE XJI0pa) U CI0XKHBIX BEILECTB (XJIOPOBOAOPOAA,
XJIOpHU/1a HATPHsL), CIIOCOOBI X MOITY4YEHUs, IPUMEHEHHE U 3HaUCHHE B
IIPUPOJIE U )KU3HU YEJIOBEKA [I0CIIE CTPYKTYPUPOBAaHUS MaTepuaa.

OmnpenensTh raloreHu1-MOHbI B PACTBOPE € UCIOJIb30BAHUEM TaOIULIbI
"XapakTepHble peakluy Ha aHUOHBI".

[InaHMpOBaTh U OCYILIECTBIIATH HA NPAKTUKE XUMUYECKHE IKCIIEPUMEHTHL,
IIPOBOJUTH HAOIIOJEHHUS, IE€1aTh BBIBO/IBI 110 pE3yJbTaTaM dKCIIEPUMEHTA
10CJIE TIPeIBapUTEIbHON PaboTHI.

CnenoBatb npaBuiaM 6e3011acHOI paboThI B 1a0OpaTOPHH MIPU
UCTIOJIb30BAHUM XMMUYECKON TIOCY/IbI U 000pYIOBAHUS 110]] PyKOBOJICTBOM
nearora.

BricTpanBath pa3BEpHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
UHpOpMaLKIO U3 y4eOHUKA U CIIPAaBOYHBIX MAaTE€PUAIOB, IPAMOTHO
HCITOJIB30BaTh N3YUYEHHBIN MOHATHUWHBIN anmapaT Kypca XUMHUU.

Hcnonb30Bath Npy BHITOJHEHUN YYEOHBIX 3a/IlaHHUM U B Ipoliecce
HCCJIEIOBATENbCKOM 1eATENbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJEPKAHUs, CIIPABOYHBIE MaTepHallbl, pecypchl IHTEpHETa
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Tema 4. O0masn
XapaKTepUCTHKA
XUMHYECKHX YJIEMEHTOB
VIA-rpynnsbi. Cepa u eé
coenuHeHus (5 1)

OO6mias xapakrepucTuka 31eMeHToB VIA-
rpynnbl. OCOOEHHOCTH CTPOSHHSI aTOMOB 3THX
9JIEMEHTOB, XapaKTEPHBIC JUISI HUX CTETICHU
okucienusa. CtpoeHue u Gpu3nveckre CBONCTBA
MPOCTHIX BEIIECTB — KHUCIOPOa U CEPHI.
AmnoTponHbie MOIU(UKALIMY KUCIIOPOIa U
cepbl. XMMHUYECKHUE CBOMCTBA CEPBI.
CepoBoaopoj, cTpoeHue, hu3nueckue

Y XUMHYECKUE CBOMCTBA (KUCIOTHBIC U
BOCCTaHOBUTENbHBIE). OKCHUIIBI CePBI KaK
MPEJICTABUTENH KUCIOTHBIX OKCHI0B. CepHas
KHUCTI0Ta, GU3NYECKUE U XUMUYECKHE CBONCTBA
(oOmMe Kak mpeacTaBUTENs Kilacca KUCIOT

u cnenuduueckue), npumeHenue. CepHucras
KHCIIOTA.

*XuMHUeCKHe peakinu, JeKalliue B OCHOBE
MIPOMBIIIUIEHHOTO CII0C00a MOJTyYeHUs CEPHOM
KUCTOTHL.* CoJi CEpHOM KUCIIOTHI,
KaueCTBEHHAs peaKIus Ha CyJb(aT-HOH.
Haxoxnenue cepbl 1 €€ coOeMHEHU I

B ripupojie. *XuMHUYEeCKOe 3arps3HeHne
OKpYKaroIlel Cpe/ibl COEAMHEHUSIMHU CEPhI
(KUCTIOTHBIE JOXK/IH, 3arPsI3HEHNE BO3/IyXa U
BOJIOEMOB), CITIOCOOBI €r0 MPeOTBPAIICHUS. ™

JleMoHCTpanun

Komnneknuu (BumeomaTepuansl): cepa u e
COETUHEHMUSI.

OOyrnuBaHue caxapa MmoJi AeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOI KHCIOTHI.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTOopHbIE OMBITHI:
Ob6napyxeHue cyiabhaT-MOHOB.

OOBACHATH 001ME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB AJIeMEHTOB VIA -
TPYNIbl U KX COCTUHEHUI
¢ Y4ETOM CTPOEHHS UX aTOMOB C 0IIOpoii Ha cxeMy "M3MeHeHue paanycoB
B noAarpymnmnax".
XapakTepu30BaTh PU3UIECKUE
Y XUMHUYECKHE CBOMCTBA MTPOCTOTO BEIIECTBA CEPHI U €€ COSAMHEHHI
(cepoBOI0pO/Ia, OKCHIIOB CEPBI, CEPHON KUCIOTHI, CYyIh(HaTOB), CIOCOOBI UX
MOJIyYeHUsl, MPUMEHEHUE U 3HAUCHUE B IIPUPOJIE U KUZHU YETIOBEKa C
OIIOPOM Ha CXEMY U IUIAH.

Omnpenenste HaJaM4Ke Cyab(haT-HOHOB B PaCTBODE.

OOBACHATH CYITHOCTD SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C
nepepaboTKON COeAMHEHUI Cepbl TOCe CTPYKTYPHUPOBAHUS MaTepUaa.

[1naHupoBaTh U OCYILIECTBIIATH HA IPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
MIPOBOIUTH HAOIOJCHHUS, I€aTh BBIBO/IBI 110 PE3yJIbTaTaM dKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0e301acHoi paboThl B 1a00paTOpuu Ipu
MCIOJIb30BaHUU XUMUYECKOU MOCY/IbI U 000PYIOBaHUS MOJI PYKOBOJICTBOM
nejarora.

[Tpou3BOANTE BBIYUCICHUS 110 XUMUYECKIUM YPABHEHHSIM I10 aJITOPUTMY.

Hcnonb30BaTh MpH BHINOJHEHUH YUEOHBIX 3aJaHUI TEKCThl yueOHHUKa,
cnpaBouHble Matepuaisl (Ilepuoanyeckyro cucTeMy XMMHUYECKHX
anemenToB Jl. 1. Menzeneesa, Tabnuily pacTBOPUMOCTH KUCIIOT,
OCHOBAaHMH U COJIEN B BOJIE, DIEKTPOXUMHUUECKUN sl HAPSHKEHUI
METaJlIOB).

Hcnonp30Bath MpH BHIITOJHEHUH yueO-

HBIX 33/IaHUI U B IPOLIECCE UCCIIE0BATENBLCKOM e TETbHOCTH HAyYHO-

MOMYJISIPHYIO JIUTEPATYPy XUMHUUECKOTO COJIEPKaHMUs, CIIPABOYHBIE

MaTepuaisl, pecypcsl iHTepHETA

ocjie KOHCYJbTAIUH C TIe1lar0roM
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B3aumoneiicTBue pa3daBieHHOM CepHOI
KHCJIOTBI C HTUHKOM. BbIunciienust
10 YPABHEHUSAM XUMUYECKUX PEAKLINIA;

Tema 5. O0masn
XapaKTepUCTHKA
XHMHUYECKHUX 3JIEeMEHTOB
VA-rpynnsl. A30T,
(pochop u nx
coeUHEeHUsI

(74)

OO0m1as xapakTepucTUKa 3JIEMEHTOB VA-
rpynnbl. OCOGEHHOCTH CTPOSHHSI aTOMOB 3THX
9JIEMEHTOB, XapaKTEPHBIC /ISt HUX CTETICHU
OKHCJICHHUS.

A30T, pacpoCTpaHeHue B IPUPOJIE,
buznyeckue 1 XuMHUYECKHE CBONCTBA
(B3auMOJIeHCTBHE C METAJUIAMH U
HEMETaJUIaMH - KUCJIOPOJIOM U BOAOPOIOM).
Kpyrosopor a3ora B npupoe.

AMMHUak, ero Gpu3nuecKue 1 XuMUYECKUe
CBOICTBA (OKHUCIICHHE, OCHOBHBIE CBOICTBA
BOJIHOTO PAacTBOPA), *Moyy4eHue™ u
npuMmenenne. Coyin aMMOHHUS, WX (pU3UIECKHe
U XUMHUYECKHE CBOMCTBA (pa3lioKeHue,
B3aUMOJICHCTBUE CO IEJI0YaMH ), TPUMEHEHUE.
KauecTBeHHast peakiiys Ha HOHbI AMMOHHUSI.
A30THas Kuci0Ta, €€ husnueckue

1 XMMHUYECKHEe CBOMCTBA (00MIre KaKk
NPEeCTaBUTENS Klacca KUCIIOT U
cnenuduyeckue). A30THCTas KUCIOTA.
Hcnons30BaHre HUTPATOB U COJICH aMMOHUS B
KaueCcTBE MUHEPAIbHBIX y100pEHUI.
*XUMHYECKOe 3arpsI3HEHHIE OKPYKArOIIEeH
CpeIbl COeTMHEHUSMHU a30Ta (KHCIOTHBIE
JIOKITH, 3arpsi3HEHUE BO3/yXa, IOYBHI H
BOJOEMOB). ™

docdop, *annoTponHbie MOIUDUKAITAN
docdopa*, puznueckrue 1 XUMUIECKHE

OOBsACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB 2JIEMEHTOB VA -
TPYNIbl U KX COSTUHEHHH ¢ y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BELIECTB
azoTa u (pocdopa u Ux coeqUHEHHUH (aMMuUaKa, cojeil aMMOHUS, a30THOM
KHCJIOTHI, HUTPAToB, okcuaa Gocdopa(V) u pochopHoil KHCTOTHI,
docdaroB), cnocoObl UX MOTYUYSHHS, IPUMEHEHHE U 3HAYCHHUE B IPUPOEC
Y JKM3HH YE€JI0BEKA C UCIIOJIb30BAHUEM CXEMBI.

Onpenensitb HOHBI aMMOHHUS U (hochaT-UOHBI B PACTBOPE C UCIOJIB30BAHUEM
TabynLbl "XapakTepHble peaKMy Ha KATUOHBI U aHUOHBI'.

OOBACHATDH CYITHOCTb HKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C HAXOXKICHHEM
COeIMHEHUH a30Ta U Gocdopa B OKPYKaOIIEH cpee.

[InanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
IIPOBOAMTDH HAOJIIO/IEHUS, IeTaTh BHIBOABI 110 PE3YyJIbTaTaM 3KCIEpU-MEHTA.

CrnenoBats paBuiiaM 6e30macHoOi paboThl B 1ab0paTopuu Mpu
MCIOJIb30BaHNU XUMHUYECKOM MOCY/Ibl 1 000pyI0BaHUS.

[Tpou3BOINTE BEIYUCICHUS [0 XUMUYECKHUM YPABHEHUSIM.

Hcnonb30BaTh MpH BHINOJHEHUH YU€OHBIX 3aJaHUI TEKCThl yueOHUKa,
CIIPaBOYHBIE MaTepUaNbl (IEPUOTUYECKYIO CHCTEMY XUMUYECKIX
anemenToB Jl. V1. Menzeneesa, Ta0iuily pacTBOPUMOCTH KUCIIOT,
OCHOBAaHMH U COJIEN B BOJE, MIEKTPOXUMUUYECKUIN DS HAIPSHKEHU I
METaJlIOB).

Hcnonb30Bath mpH BHIMOTHEHUH YU€OHBIX 3aJJaHHUM U B MIPOIECcCe
HCCJIEIOBATENBCKOM 1eATENbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYpPy
XUMHUYECKOTO COJIepkKaHus, CIIpaBOUYHbIE MaTepHabl, pecypchl IHTepHeTa
rocJie KOHCY/IbTAIUU C TIE1arorom
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CBOMCTBA (B3aMMO/ICHCTBHE C METAJJIAMH,
HEMeTaJIaMH, *KOHIIECHTPUPOBAHHOM a30THOM
U CEpHOM KHCIIOTaMHU).™

Oxkcua pocdopa(V) u pocdopHas Kuciora,
buznYecCKre 1 XUMUIECKIE CBOMCTRA,
nonydyeHue. KauecTBeHHas peakius Ha
dochaT-noHsI.

Hcnonb3oBanue pocharoB B kauecTBe
MUHEPATBHBIX YI0OpeHHIA. 3arpsi3HeHNE
MPUPOIHBIX BOJ0EMOB (ochaTamu.
JleMoOHCTpaL U

Komnexkuuu: pochop u ux coequHeHUs.
B3auMoieiicTBre KOHIICHTPUPOBAHHOM
A30THOM KHCIIOTHI C MEABIO.

JlaGopaTopHble U MpakTHYecKHe padoThl
JlaGopaTopHBbIE OTBITHI:

1. B3aumogmelicTBue coieii aMMOHUS

C MENOYBIO.

2. O3HakoMIieHUE ¢ 00pa3liaMu a30THBIX U
bocopHBIX yA0OpEHUH.

[TpakTuueckas pabora:

Ne 10. [Tonyuenne ammuaka, U3yuyeHue ero
CBOWCTB.

Buviuucnenusn
— M0 YpPaBHEHUSIM XUMUYECKUX PEaKLIUn
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Tema 6. O01masn
XapakKTepuc-

THKA XHMHYECKHX
3j1eMeHTOB IVA-
rpynnsl.

Yriaepoa u KpeMHHIH U
HUX COeTHHEHHS

(8 1)

Yriepos, aluioTponHbIe MOAU(DUKAITTN
(rpadwuT, anmas), paclipoCTpaHEHHE B
npupoze, Gu3NIecKue 1 XUMHUYECKUE
cBoiicTBa. Ancop6ius. KpyroBopor yrieposa
B IIPUPOJIE.

Oxkcuppl yriaepoja, ux pusudeckue

Y XUMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
MeTallJlaMH, HeMeTaJlJlaMH,
*KOHIEHTPUPOBAHHON a30THOM U CEpHOU
KHUCIIOTaMU )™, uX IEHCTBHUE Ha KUBBIC
OpraHU3MBbl, *TIOTy4eHHE™ U IPUMEHEHHE.
*JKoNoruueckrue mpooieMbl, CBA3aHHbIE C
okcunom yriepoaa(lV); runoresa
IJ100abHOTO MOTEIUICHUS KITUMAaTa,
NapHUKOBBIN 3 dekT.™

YronpHas KUCioTa u €€ colu, ux Gu3nIecKue
U XUMUYECKUE CBOWUCTBA, nOTyYeHue N
npuMeHenue. KauecTBeHHas peakius Ha
KkapOoHaT-uoHbI. *Mcnonp3oBanne kapOOHATOB
B OBITY, MEJMIIMHE, TIPOMBILIUIEHHOCTH,
CEJIbCKOM XO03siiicTBe.™

KpemHuii, ero ¢pusnyeckne 1 XUMHYECKHE
CBOICTBa (Ha MpUMepe B3aUMOJIEHCTBUS C
MeTaJulaMU U HEMeTalIaMH), *TIoJTy4YeHHe U
IPUMEHEHUE B AJIEKTPOHUKeE. *

*CoeauHeHus KpeMHUs B pupoje. Oouue
npencraBieHus 06 okcuae kpeMuus(IV) u
KpEeMHUEBOU KuciioTe. CUIIMKAThI, UX
UCIIOJIb30BaHUE B OBITY, METUIIMHE,
IIPOMBINUIEHHOCTH. Baxk-Helmue
CTPOUTEINIbHBIE MaTEPHAIIBL: KEPAMHUKA, CTEKIIO,
LIEMEHT, OeTOH, kene300eToH. [Ipobiembl
0€30I1aCHOT0 MCIIOJIb30BaHUS CTPOUTEIBHBIX
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OOBSACHATH 001UE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIeMEeHTOB [V A-
IPYIIIBI U UX COEMHEHUM C YYETOM CTPOEHUS UX ATOMOB.

XapakTepru3oBarh (GU3NUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIICCTB
yriaepojaa v KpeMHUS U UX COSIUHEHHM (OKCHIOB yIiiepo/ia, yroJbHOM
KHCIIOTHI, KapOOHATOB, OKCHJIA KPEMHHSI, KDEMHUEBOU KHCIIOTHI,
CUJIMKATOB), CIIOCOOBI UX MOJYYEeHHs], IPUMEHEHHE U 3HAUYECHUE B IPUPOJIE
Y ’KU3HU YE€JIOBEKaA.

Onpenenstb kKapOOHAT- M CUITUKAT-

HOHBI B PacCTBOpE.

OOBACHATDH CYITHOCTb HKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C HAXOXKICHHEM
YTJIEKHUCIIOTO ra3a B OKpYyXKaroLen cpele.

[InanupoBaTh ¥ OCYIIECTBIATh HA IPAKTUKE XUMUYECKUE SKCIIEPUMEHTHI,
[TpoBoauTh HaOMIOACHMUS, A€TIaTh BBIBOJIBI IO PE3YJIbTaTaM IKCIIEPUMEHTA
nocJjie MpeaBapUTeIbHON padoThI.

CrnenoBath npaBuiiaM 0e301acHoi paboThl B 1a00paTOpuu Ipu
MCIOJIb30BAaHNU XUMHUYECKOM MOCYIbI U 000pYI0BaHUS.

Hcnonbs30Bath npu BHITIOJIHEHUH YY€OHBIX 3aJjaHUN TEKCTHI YUYCOHHUKA,
cnpaBoyHble MaTepuansl (Ilepuonnyeckyro cucTeMy XUMHYECKHX
anemenToB Jl. V1. Menzeneesa, Tabnuily pacTBOPUMOCTH KUCIIOT,
OCHOBAaHMH U COJIEN B BOJE, MIEKTPOXUMUUYECKUN PSAI HANIPSHKEHUI
METAJIJIOB) MOCJIE KOHCYIbTAIIMH C TIE€arOrOM.

Hcnonb30Bath mpy BHIMOTHEHUH YU€OHBIX 3aJaHUI U B Ipoliecce
HCCIIEIOBATENILCKON IEATEIIbHOCTH HAYYHO-TIOMYJIIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepkKaHuUs, CIIpaBOUYHbIE MaTepHabl, pecypchl IHTepHeTa




MaTepUasoB B NOBCEAHEBHOM KU3HU.™
JdemMoHcTpauMu

Mopaenu KpucTaJUIMYECKUX PEelIETOK ajiMasa,
rpadura, MOIeKyIbl QysuiepeHa.

AncopOuust pacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM yriéM. [IpoTuBoras.
Buneomarepuaisl: CUIMKaTHAS
IPOMBIIIIIEHHOCTb.

Mopenu MoeKyJ1 OpraHuYeCKHX BEIECTB.
JlabopaTopHble 1 NpaKkTHYeCKHE PadoThI
Jlaboparopusriii onbiT: KauecTBeHHas peakuus
Ha KapOoHar-uoH. [IpakTHyeckue paboTHI:

No 11. Ilonyuenue yriaekuciaoro rasa u
M3YYEHHUE €r0 CBOWCTB.

No 12. Pemenue skcriepuMeHTaIbHbBIX 3a/1a4
mo TeMme «HemeTamis».

Bourumciienusi 110 ypaBHEHUSIM XUMUYECKUX
peaKkuuit
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Pa3nen 2. MeTta/uibl 4 uX coequHeHus (20 9)

Tema 7. O01ue
CBOICTBA METALJIOB
(4 9)

OO0m1as xapakTepuCcTUKa XUMHYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAHUH MX
nosnoxkeHus B [lepuoanueckoit cucreme
xumuueckux anemenToB [[. . Meneneesa u
cTpoeHust aToMoB. CTpOeHUE METAILIOB.
Mertaminueckasi CBA3b U METaNIMUECKast
KpUCTAJUTHYECKas peméTka.
DNEKTPOXUMHUUECKUH psijl HANIPSKEHUH
MeTauioB. PU3HMYECKUE U XUMHUYECKHE
CBOICTBa METAJNIOB (B3aUMO/IEEHCTBUE C
KHCIJIOPOJIOM, BOJIOH, KUCI0TaMHu ). *O01me
CIOCOOBI MOJYYEHUS] METAJLIIOB. ™

*TloHsITHE O KOPPO3UHU METAJIOB U OCHOBHBIC
CIocoOBI 3aITUTHI OT KOppo3un. CruiaBsl
(cTanb, YyryH, AIOPATIOMUHUN, OpOH3a), UX
MPUMCHEHUE B OBITY U TIPOMBIIUICHHOCTH. *

JleMoOHCTpaL U

O3znakomieHue ¢ oOpa3iaMu MEeTauioB U
CIUTaBOB, UX (PU3UYECKUMH CBOHCTBAMH.
Mogenu KpUCTaTUYeCKNX PEmETOK
METAJIJIOB.

Buneomarepuaibl: KOppo3usl METAJLIOB.

JlaGopaTopHble 1 MpaKkTHYecKHe PadoThI
JlaGopaTOopHbIE OMBITHI:

O3zHakomMyieHHEe ¢ 00pa3liaMu CIJIaBOB
METaJIOB.

3aBHCUMOCTH CKOPOCTH PEAKIIMH METAJIA C
KHCJIOTON OT MPHUPOJIbI METaJlIa.

Beruuncienus
10 YPABHEHUSM XUMHYECKUX PEAKIUU.
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PackppIBaTh CMBICII U3y4a€MbIX TOHATHI U IPUMEHATH 9T IIOHATHUS IIPU
OIIMCAaHUU CBOMCTB BEILECTB U UX IIPEBPALLECHUMN.

OOBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB U UX COCIMHEHHUU C yYETOM CTPOCHHMS UX aTOMOB.

XapakTepu30BaTh CTPOECHHE METAIUIOB, O0LIME (PU3UUECKHE U XUMHUECKUE
CBOMCTBA METAJLIOB.

XapakTepu3oBaTh 001Me CIOCOOBI TOJyYEHHsI METAJIIOB I10CIIE
CTPYKTYpPUPOBAHUS MaTepHaa.

CrnenoBatp npaBuiaM 6e301acHOi paboThl B 1aOOpaTOpUU U
MCII0JIb30BaHNU XUMHUYECKOM MOCY/bl U 000pYI0BaHUS.

IIpon3BOUTE BEIUMCIIEHUS 110 XUMUYECKUM YPAaBHEHHUSM.

Hcnonp30Bath py BHINOJHEHUH YY€OHBIX 3aJJaHUM TEKCThl yueOHUKa,
cnpaBouHble Matepuaisl (Ilepuoanyeckyro cucTeMy XMMUYECKHX
anemenToB Jl. YI. Menzeneesa, Tabnuily pacTBOPUMOCTH KUCIIOT,
OCHOBaHUU U COJIEH B BOZE, MEKTPOXUMHUUYECKUN Pl HAIIPSIKEHU I
METaJlIOB).

Vcnonb30BaTh Npy BHITOTHEHUH YU€OHBIX 3aJJaHUH U B IpolLiecce
HCCIIE0BATENBCKON IEATEIbHOCTH HAyYHO-TIONMYJISIPHYIO JINTEPaTypy
XMMHUYECKOTO COAEPKAHUs, CIIPABOYHbIE MaTepHallbl, pecypcsl IHTepHETa
IIOCJIE MTPEBAPUTENBHON KOHCYIbTALMHU C IEAATOIOM




Tema 8. Baxkueiime
MeTAJLJIbI M UX

coeTHHEHHS
(16 v)

[lenounsie meTaiibl. [lonoxenue B
[lepuonnueckoi cucreMe XuMUYECKHUX
anemenToB [l. 1. Menaeineesa, ctpoeHue
atomoB. Haxoxzaenue B mpupoze.
®dusnueckue 1 XUMUUECKHE CBOMCTBA (Ha
npumepe HaTpus U kanus). OKCuabl 1
TUAPOKCHUIBI HATpUs U Kanus. [I[pumenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHUM.
[IlenoyHO3€EMENBHBIE METAIIIBI MAarHUM U
KaJIbLIWM, cTpoeHre aToMoB. [lonoxenue B
[leprnonnueckoi cucTteMe XUMHUYECKUX
sneMeHToB [l. 1. Menneneera. HaxoxaeHue B
npupoje. dusnyeckue u XUMUIECKHE
cBolcTBa. BaxkHeiilne coeAMHEHUs KaJIbLIUS
(oxcu, THAPOKCH], COn). *IKECTKOCTH BOIBI
U criocoObl €€ ycTpaHeHHs. ™™

Amomunuii. [lonoxenue B [lepuoanueckoit
cucTeMe XuMu4eckux aieMmentos /1. U.
MengeneeBa, crpoenue aroma. Haxoxienue B
npupoje. dusznyeckue U XuMUYECKHE
cBoiicTBa. AM(poTepHbIE CBONCTBA OKCHIA U
TUAPOKCHUAA.

Keneso. [Tonoxenue B [lepnonnueckon
CHUCTEME XMMUYECKUX AIIEMEHTOB

. . MenneneeBa, CTpOEHUE aToOMa.
Haxoxnenue B npupone. ®uznueckue u
XUMHYecKkHe cBorcTBa. OKCUBI, TUAPOKCHUIbI
u comu xene3a(ll)

u xxene3a(lll): coctas, cBolicTBa U nOYYEeHUe.

JleMoOHCTpaLun

BzaumopeiicTBue HaTpus ¢ BOJOU.
OkpaivBaHue TIIAMEHH HOHAMH HATPUS U
KaJtusl.

OOBsACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB JIEMEHTOB-
METAJIJIOB B IPYIIAX U UX COCAMHEHUN C Y4ETOM CTPOCHMSI UX aTOMOB.

XapaxkTepu30BaTh (PU3NUECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METaJIJIOB U UX COEIMHEHNH (OKCUA0B, THIAPOKCUIOB, COJIEH) ¢ OOPOil Ha
CXeMy, COCOOBI HX MOYyYEeHUs, IPUMEHEHHE 1 3HaU€HHE B IIPUPOJIC U
JKU3HU YEJIOBEKa.

Pacnio3HaBath ¢ IOMOIIIBIO KAUECTBEHHBIX pPEaKIMil HOHbI METAJIIOB (MarHus,
IIOMUHMUS, LINHKA, JKEJe3a, MEIU) C HCII0JIb30BAHUEM TaOIULIbI
"XapakTepHble peaKkIM1 Ha KaTHOHBI .

[InaHMpOBaTh U OCYILECTBIIATH HA NPAKTUKE XUMUYECKHUE IKCIIEPUMEHTBI,
IIPOBOJUTH HAOJIOJEHNUS, IE€NATh BBIBO/IBI 110 pe3yJIbTaTaM 3KCIIEPUMEHTA.

CnenoBathb npaBuiiam 6e3onacHoi paboThI B 1a00OpaTOPUH NPU
UCIOJIb30BAHUU XUMHUYECKOM MOCY1bl U 000pY10BaHHUS.

IIpon3BOIUTE BEIUMCIIEHUS 110 XUMUYECKUM YPAaBHEHHUSM.

BeicTpanBarh pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU HA
uHpOpMaLKIO U3 y4eOHUKA U CIPABOYHBIX MAaTE€PUAIOB, IPAMOTHO
HCIIOJIB30BaTh N3YYEHHBIN OHATUWHBIN anIapaTr Kypca XMMHUU.

Vcnonb30BaTh NpH BHIIOJIHEHUH YU€OHBIX 3aJJaHUH U B ITpoLiecce
HCCIIE0BATENBCKON IEATEIIbHOCTH HAyYHO-TIONYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COIEpKaHUs, CIIPaBOYHbIE MaTepHUalbl, pecypcsl IHTepHeTa
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OkpailiiBaHue MmiaMeHH HOHAMU KaJIbIIHS.
BzauMopeiicTBre okcua Kaabllus ¢ BOJIOM.
Buneomarepuansl: ropeHue xesne3a B
KHCIIOPOJIE U XJIOpE.

JlabopaTopHble 1 IPAKTHYECKHE PA0OThI
JlaGopaTopHBbIE OTBITHI:

O3znHakomyieHHE ¢ 00pa3liaMu aIFOMUHHUS U €T
CILJIaBOB.

AmMdoTepHbIe CBOMCTBA THAPOKCH 1A
AIIOMHHMS.

KauecTBeHHbIE peakliMi Ha HOHBI JKeJe3a.
JK€cTKoCTh BOJBI M METOJIBI €€ YCTPaHEHUS.
[TpakTuueckue paboThI:

Ne 10. Pemienne sxcriepuMeHTaIBHBIX 33124
1o teme «MeTamibl».

Beruunciaenus
110 YPAaBHEHUSIM XUMUYECKUX PEaKIUil

Paznen 3. IlepBoHauanbHbI

€ XUMHYECKHE TTOHATHS 00 OpraHu4Y€CKUX BCIICCTBAX, 10g

Tema 9.
[TepBoHayanbHbIE
XUMHUYCCKUC ITOHATHUS 06
OpPraHUYECKUX
BEIIIECTBAX

O6mme mnpeacTaBiaeHUsT 00 OCOOEHHOCTSIX
cocTaBa u CTPOEHHUS OpraHUYECKUX
coenuHeHU  yriepona. IlepBoHavasibHBIE
MOHATUS 00 OpPraHWYEeCKUX BEIIECTBAX Kak
0 COeIMHEHHUSX  yriepoda (MeTaH, JTaH,
STUJIEH,  alETUJIeH, 93TaHOJ,  [JIMIEPHH,
YKCyCHasi KucyoTa). *Mx cocTaB u XUMHYECKOE
ctpoenue. Krnaccudukamus oOpraHudecKux
BemecTB. * [loHsATHE O OMOIOTHYECKH Ba)KHBIX
BEIIleCTBaxX: >KUpaX, OenKax, yrieBojax — H
WX POJM B KM3HU 4YelloBeKa. *MatepuaibHOe
€MHCTBO OPraHUYECKHMX M HEOPraHMYECKUX
COEIMHEHUN.*

OOBACHATH MPUUMHBI MHOTOOOpAa3usl BEIIECTB, WILTIOCTPUPOBATH
B3alMOCBSA3b HEOPTaHNYECKUX COEIMHEHUN YIIIepoJa U OPraHNnYECKUX
BEIIIECTB M0/l PYKOBOJCTBOM yUHUTEIIS.

OOBACHATH ycI0BHS O€30MACHOTO MCIIOJIb30BaHMS BEIIECTB M XUMHUYECKUX

peakuuii B ObITY.

XapakTepu30BaTh PoJib XUMHUH B Pa3IMYHbIX chepax AesITeIbHOCTH JI0IeH,
OCHOBHBI€ BEILIECTBA U MaTE€pPHAJIbl, IPUMEHSIEMbIE B )KM3HU COBPEMEHHOTO
4eJI0BEKA.
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[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB
(YroJib, IpUpOIHBIN ra3, He(Th), MPOTYKTHI UX
nepepaboTKH, UX POJib B OBITY U
IPOMBIIIJICHHOCTH.

Paznen 4. O0o0umienne marepuana no kypey «Heopranmueckast xumusin(4 1)

Tema 10. Xumunsa u
OKpy>karomas cpena, 1y

HoBsie maTepuansl 1 TexHosioruu. Bemectsa u
MaTepualibl B MOBCEHEBHOM KU3HU YEJIOBEKA.
Xumus u 300poBbe. besonacHoe
HCIIOJIb30BaHNE BEIISCTB M XUMHUYECKUX
peakuuii B ObITY.

OCHOBBI 3KO0JIOTHUYECKON TPaMOTHOCTH.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
cpensl (IpeaesbHO A0MyCTUMas KOHIIEHTpaIus
Bemects — [1JIK).

Ponb XUMHM B pellIEHUH SKOJOTUYECKHUX
npo0em

O6o00u1ieHne Marepuana
0 Kypcy
«Heoprannveckas
XUMHUSD», 34

O060011eH1e U cUCTeMaTH3allus 10 Kypey
«Heoprannveckass XuMus»

XapakTepu30BaTh POJIb XUMHUH B PA3IMYHBIX cepax AesITeTbHOCTH JTIOICH,
OCHOBHBIE BEILIIECTBA U MaTepUaIbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOTO
4eJI0BEKa.

. OOBACHATH ycia0BHs 6€30IIACHOTO MCII0JIb30BaHUS BEIIECTB M XUMHUYECKHX
peaxuuii B ObITY

AHanm3upoBaTh U KPUTUYECKH OLICHUBATh MH(OPMAIIHIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEIBCKOT0 X034HCTBa, TPAHCIIOPTA U Jp. HA COCTOSIHUE
OKpY’Karollen cpeabl.

YMeTh OKa3bIBaTh NEPBYIO MOMOIIb ITPU XUMUYECKHX 0KOTax U
OTpaBJICHUSIX.

[IpuHuMath yyactue B 00CYXAEHUH MPOOIEM XUMHUUECKON 1
HKOJIOTUYECKOM HANPaBIEHHOCTH, BHICKA3bIBATh COOCTBEHHYIO MO3HUIIHIO
1o npoO0seMe 1 mpejiaraTb BO3MOXKHBIE ITyTH €€ peleHUsIC OIOpoi Ha
uHpOpMalKIo U3 yyeOHUKA U CIIPABOYHbIE MaTepHallbl, PECYPChI
Nutepnera
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