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[NHOACHUTEJIbHA A 3ATIMCKA

OenepanbHas pabouast mporpaMMa Mo XUMHUHU JJIsE 00yUJaIONTUXCS C 3aJePIKKOM MCUXHUECKOTO
pasButusa (nanee — 3I[IP) Ha ypoBHE OCHOBHOro oOmiero oOpa3oBaHUSI MOArOTOBIEHA Ha OCHOBE
denepanbHOT0 roOCyAapCTBEHHOTO 00pa30BaTeNbHOrO CTaHIApTa OCHOBHOTO 0OIIero oOpa3oBaHUs
(ITpukxa3z Munnpocsenienust Poccuu ot 31.05.2021 . Ne 287) (manee — ®I'OC O0O0), denepanbHOit
aIaTUPOBAHHON 00pa30BaTEIHLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHUS ISl 00ydatomuXcs
C OTpaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (I[Ipuka3z Munnpocsenienus Poccun ot 24 HosOps 2022
r. Ne 1025), ®enepanpHoll pabodeld MmporpaMMmbl OCHOBHOTO O0IEro oopa3oBaHusi MO y4eOHOMY
npenMeTy «XuMmus», OenepanbHOil MPOrpaMMbl BOCIUTAHUS, C YU€TOM pacHpeesIeHHbIX 10 KilaccaM
npoBepsieMbIX  TpeOoBaHMi K  pe3ynprataM  ocBoeHus  DenepaibHON  aJanTHUPOBAHHOMN
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHUs JUIsl OOyYalOIIHUXCS C 3aJEpKKOU
IICUXMYECKOTO0  pa3BUTHUAM  DSJIEMEHTOB  COACpXKAHMS, MPEACTABIECHHBIX B  YHUBEPCAJIBHOM
komubukarope mo xumuu, KoHuenuuum mpernonaBaHus ydeOHOro rmpenMera «XUMHS» B
o0pa3oBarenbHbIX opranu3anusx PO, peannsyromux 0CHOBHBIE 00111€00pa30BaTeIbHbIC IPOrPAMMBI.

[IporpamMmMa mo xumuu pa3zpaboTaHa € IEJIbIO OKAa3aHUS METOAMYECKOM MOMOIIU YYUTENIO B
CO3/1aHuU paboYell MporpaMMsbl O y4eOHOMY MPEIMETY.

YueOHblii mnpeaMer «XuUMHUS» BXOAUT B MpeAMETHYIO 001acth «EcTecTBeHHOHAyuYHBIE
npeaMeTbl». B cucreMe ecTecTBEHHOHAayYHOTO 00pa30BaHMS XUMUS KaK yUeOHBIM peaMeT 3aHUMaeT
BaXHOE€ MECTO B IO3HAHHH 3aKOHOB MPHUPOAbI, (GOPMHPOBAHMH HAYYHOH KapTHUHBI MHpa, CO3TAHHUU
OCHOBbl XMMHMUYECKHUX 3HAHHUM, HEOOXOJUMBIX JUIsl MOBCEJIHEBHOM JKM3HM, HAaBBIKOB 3JI0POBOTO U
0e30MacHOro JUIs 4YeloBeKa M OKpYXKarolled ero cpeibl oOpaza >KHM3HHM, a TaKkKe B BOCHHUTAHUU
9KOJIOTUYECKON KYJIbTYPHI.

YCcnemHocTh U3y4eHUs XMMUU CBSI3aHA C OBJIAJICHUEM XHMUYECKUM SI3BIKOM, COOJIOJCHHEM
npaBwi Oe3omacHOW pabOThl MpU  BBINOJHEHUM XMMHUYECKOTO HKCIEPUMEHTa, OCO3HAHHUEM
MHOTOYHCIICHHBIX CBSI3€H XMUMUU C IPYTUMH MPEAMETaMH IIKOJIBLHOTO Kypca.

[IporpamMma BKJIHO4YaeT B ce0sl OCHOBBI HEOPraHUYECKOW M OpraHMYecKod XuMuu. ['nmaBHOM
uaeel mporpaMMbl SBISIETCS CO37aHHe 0a30BOr0 KOMIUIEKCA OIMOPHBIX 3HAHUN 10 XUMHH,
BBIPAXEHHBIX B (pOpMe, COOTBETCTBYIONIEH BO3pacTy 00ydaroUMXxcs U UX 0COObIM 00pa30BaTEIbHBIM
MOTPEOHOCTSIM.

B comepxaHuu JaHHOTO Kypca HpPEICTaBIECHbl OCHOBOIOJAralplue XUMHYECKHe
TEOPETHUYECKUE 3HAHMS, BKIIOYAIOIIME H3YYEHHE COCTaBa M CTPOEHUS BEIIECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTpPOEHHUS, NPOTHO3MPOBAHHWE CBOMCTB BELIECTB, HCCIIEIOBAaHUE 3aKOHOMEPHOCTEH
XUMHUYECKUX MPEBPAILICHUM U MyTeH yNpaBI€HUsI UMH B IEJISIX MTOJIYUYEHUs BEIECTB U MATEpUAJIOB.

TeopeTHueckyl0 OCHOBY M3yuU€HUSI HEOPraHMYeCKOM XHUMHH  COCTaBII€T aTOMHO-
MoJIeKyJsipHOe ydeHue, [lepumommueckuit 3akoH J[.MI. MenneneeBa ¢ KpaTKUMU CBENECHUSMU O
CTPOEHHH aToMa, BUJIaX XUMHUYECKON CBSI3H, 3aKOHOMEPHOCTSIX MPOTEKAaHUsI XMMUUYECKUX PEeaKLni.

B u3ydyeHuu Kypca 3HaUMTENIbHAS POJIb OTBOAUTCS XUMUYECKOMY IKCIIEPUMEHTY: MIPOBEACHUIO
MPaKTUYECKUX U J1a0OpaTOPHBIX pPA0OT, OMHCAHMIO PE3YyJIbTATOB YUEHHYECKOTO SKCIIEPUMEHTA,
COOJTIOICHUIO HOPM U TIPaBHII O€30MaCHOM pabOThl B XUMHUYECKOH J1a00opaTopuu.

Peanuzanus maHHOW TporpamMmbl B Tpoliecce 0O0y4deHusi Mo3BOJUT oOywarommmes ¢ 3I1P
YCBOUTH KIIFOUEBbIE XUMUYECKUE KOMIIETEHIIMU U MOHATH POJIb U 3HAYEHUE XUMHUH CPEJIU IPYTUX HAyK
0 MIPUPOJE.

N3yueHne XMMHUU CIIOCOOCTBYET (HOPMUPOBAHHIO Y OOYHAIOLIMXCS HAYYHOTO MHUPOBO33PEHUS,
OCBOCHHIO OOIIEHAYYHBIX METONOB (HAOMIONEHHWE, W3MEpEHHEe, DJKCIEPHUMEHT, MOJCIUPOBAHUE),
OCBOCHMIO MTPAKTUUECKOTO MPUMEHEHHS HayUHbIX 3HAHUH, OCHOBAaHHOTO Ha MEXMPEIMETHBIX CBS3SIX C
npeametamu  «Okpyxaromud  mup», «®dusukay, «buomorusy, «l'eorpadus», «Marematukay u
(dbopmHpyeT KOMIETEHIMH, HEOOX0AUMBIE Il IPOIOJKEHUsT 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX
HayK.

N3yuenne xumuM crnocoOCTByeT pa3BuTHIO y oOyuatommxcs ¢ 3[IP mpocTpaHcTBEHHOTO
BOOOpakeHus!, QYHKIIMOHATbHON IPaMOTHOCTH, YMEHHUSI BOCIIPUHUMATh U KPUTHUECKH aHAJIN3UPOBATh
uH(OpMAIUIO, TPEICTABICHHYIO B pa3lWYHBIX (opMax. 3HAYMMOCTh MpEAMeTa Uil Pa3BUTHS
KU3HEHHOM KoMmrieTeHmu oOydarommxcsi ¢ 3[IP 3akimiodaeTcss B yCBOGHWHM OCHOBBI XHMHUYECKHX
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3HAHUN, HEOOXOIMMBIX JIJIsl TOBCEIHEBHOM KU3HU; HABBIKOB 37J0POBOI0 M OE30MACHOTO ISl YeTIOBEKa
U OKpY>KaroIei ero cpeasl 00pasa Ku3HH; (OpMUPOBAHUH FKOJIOTUUECKOMN KyIbTYpHI.

[IporpamMma oTpakaeT cojepaHhue OOy4deHHsI MpeAMETy «XHUMHUS» C YYEeTOM OCOOBIX
oOpa3zoBarenbHbIX OTpeOHOCTEH oOyuatonuxcs ¢ 3[1P. OBnageHne y4eOHBIM MPEAMETOM « XUMHESD)
MIPEJICTaBIISIeT OMpEeNIeICHHY0 TPYAHOCTh it oOyyatomuxcs ¢ 3I1P. Oto cBsizaHo ¢ 0cOOEHHOCTSIMU
MBICIIUTEIBHOMN JAEeATENbHOCTH, IEPUOANIECKIMU KOJIeOaHUSIMH BHUMAHUS, MAJIBIM 00bEMOM HaMsITH,
HEJO0CTAaTOYHOCTHIO OOIIEro 3amaca 3HAHUM, MOHM)KEHHBIM I103HABATEIbHBIM HHTEPECOM M HU3KUM
YPOBHEM PEUYEBOr0 PA3BUTHUS.

Jlns npeonosieHus TPYAHOCTEH B HM3yYEHUH YydeOHOro mnpeamera «XuUMHUsS» HeoOXoauma
ajanTanus odbeMa M XapakTepa y4eOHOro marepuajia K MO3HABATEIbHBIM BO3MOXKHOCTSM JAHHOMN
KaTeropuu OOYy4YarolMXcCs, y4eT HMX OCOOCHHOCTEH pa3BUTHUS: HCIOJNb30BAaHHE aAJITOPUTMOB,
BHYTPHUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3€H, IOCTENIEHHOE YCI0)KHEHNE U3y4aeMOro Marepuaiia.

[Ipy wu3ydyeHMH XUMUU HEOOXOJUMO OCYIIECTBISATH B3aUMOJICHCTBUE HA IMOJIMCEHCOPHOM
OCHOBE.

Teopernueckuii MaTepuang peKOMEHAYETCs U3ydaTh B MpoOIecce MPaKTUUECKOM JIeATEIbHOCTH.
B03MOXHO BbIEIEHHE OTHAEIBHBIX YPOKOB Ha pEIICHHE 3aJady B CBSA3M CO CJIOKHOCTHIO aHaIU3a
Tekcta oOyvaromumuca c¢ 3[IP. Opranuueckoe €IMHCTBO MPAKTHUECKOH U MBICIUTEIBHOM
JEeSITEIbHOCTH 00Yy4aloIIUXCsl Ha YPOKaX XMMHH CIIOCOOCTBYET IPOYHOMY U OCO3HAHHOMY YCBOEHUIO
0a3UCHBIX XUMHUYECKUX 3HAHUN U ymeHuil. Oco0oe BHUMaHUE NPU HU3YUYCHUH XUMHUU YAETSETCS
U3YYEHUIO «CKBO3HBIX» IMOHATUN U (POPMUPOBAHUIO HABbIKA CTPYKTYpPUPOBAaHUS MaTepuaia.

Lenu v 3agaun U3ydeHHst ya4eOHOTO MpeaMeTa « XUMHUD

OO61mue nenu n3ydeHust yueOHoro npeamera «Xumus» npeacrasieHsl B OenepaibHoil padoueit
porpaMMe OCHOBHOTO 0011ero oopasoBanus. OHU aKTyaJIU3UPOBAHbI C YYETOM HOBBIX MIPHOPUTETOB
B CUCTEME OCHOBHOI'O OOLIET0 00pa30BaHUs, HAIIPABJIEHHOCTH 00YyUYEHHUS Ha pa3BUTHE U CAMOpa3BUTHE
JUYHOCTH, (popmHupoBaHME €€ HHTEUIEKTa U oO0mmeld KyiabTypbl. OOydeHHE YMEHHIO YYUThCS H
MIPOJIOJKATH CBOE 00pa30BaHUE CAMOCTOSATENILHO B HACTOSIIIIEE BPEMS SBJISICTCSI OTHOW M3 BAXKHEUILIUX
GbyHKIUH y4eOHBIX TPEIMETOB, B TOM UUCIE U « XUMHI.

s obywaromuxcs ¢ 3IIP, tak ke, kak W JJi1 HOPMATUBHO DPAa3BUBAIOLIUXCSI CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa30BaTENbHYIO MPOrpamMMy, JOMHHUpPYIOILIEe 3HaueHHe MPUOOPETaroT
TaKHe LU, KaK:

(GopMHpOBaHUE HWHTEUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K COTPYAHHUYECTBY,
CaMOCTOSITEJIbHOMY TNPUHATHIO pEIIeHUH, CIOCOOHON ananTUpoBaTbCcsi K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM 5KU3HU;

HaIpaBJIE€HHOCTh 00yUeHHUs Ha CHCTEMAaTH4yecKoe MPHOOIIEHNE yUYalIuXcsl K CaMOCTOSITEIbHOM
MO3HABATENFHOM JESITENbHOCTH, HAYYHBIM WU TPAKTHUYECKUM METOAAM TMO3HaHUS, (opMUPYIOIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

o0ecriedeHne  YCIIOBHH, CIIOCOOCTBYIOIIMX  MPHUOOPETEHUIO  OOy4yaroIMMHUCS  ONbITa
pa3HOOOpa3HOW JEATEIbHOCTH, IO3HAHHWSA M CaMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KIIIOUEBBIX
KOMIETEHIUH ), IMEIOINX YHUBEPCaIbHOE 3HAYCHUE JIJIsl pa3IMUHBIX BUJIOB JESITEIbHOCTH;

(dbopMupoBaHuE YMEHHUI OOBSACHATH U OLICHUBATH SIBJICHUS OKPY>KAIOILIEr0 MUpa Ha OCHOBAaHUU
3HAHUU U OTBITA, MONYYEHHBIX IPU U3YUYEHUU XUMUU;

dbopmupoBanue y oOy4aromMXCsl T'yMaHUCTUYECKUX OTHOUICHWM, NOHMMaHUs I€HHOCTU
XMUMUYECKUX 3HAHUHU JJIs1 BBIpAOOTKH 3KOJIOTHYECKH 11€71eCO00Pa3HOro MOBEJACHUS B ObITY U TPYAOBOH
JeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/10POBbsSI U OKPY>KAOILEeN IPUPOAHON CPEIIbI;

pa3sBUTHE MOTHBALIUU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIMTAaHHUIO Ha
OCHOBE YCBOEHHS OOIIEYeIOBEUECKIX IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Mpoduis u
HaNpaBJIEHHOCTH JaJbHENIIIEro 00yueHHs..

Kypc HanpapneH Ha perieHue cleAyomux 3a1a4, 00ecneuynBaoluX peaaTn3aluio JINYHOCTHO-
OPUEHTUPOBAHHOTO M JAEATEJbHOCTHOIO MOAX0A0B K 00ydeHuio xumuu oOyuarommxcs ¢ 3I[IP Ha
YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs:



dbopMupoBaHUE MEpPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX MPEJCTABICHUN O BEIIECTBaX, MX
MpEBpAIICHUSAX M  MPAKTHUYECKOM NPUMEHEHUHU; OBJaJCHHE TMOHATUMHBIM  ammaparoMm |
CUMBOJINYECKUM SI3bIKOM XUMHH;

0CO3HaHNE OOBEKTHUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUUYECKUX IPEBPAILECHUI HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB KaK OCHOBBI
MHOTUX SIBJIGHUM JKMBOM M HEXHMBOW HpUPOAbI; YIIyOlleHHE MNpEeACTaBICHUH O MarepuaJbHOM
€IMHCTBE MUDA;

OBJIAJICHUE OCHOBAaMH XHMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATH H
OOBEKTHBHO OIICHUBATh >KU3HEHHBIC CUTYalliW, CBSI3aHHbIE C XUMHEH, HaBbIKaMH O€30MacHOro
oOpalleHusi ¢ BEUIECTBAMH, MCIOJIb3YEeMBIMH B MOBCEAHEBHOH >KM3HM; YMEHHEM aHAIU3UPOBATH M
IUIAHUPOBATh KOJIOTUYECKU O€30MacHOe MOBEACHHUE B IENSIX COXPAHEHUS 3J0POBbsl U OKpYyKarolen
Cpelbl;

dbopMupoBaHuE YMEHHI YCTaHABIMBAThH CBSI3U MEXKIY peajibHO HAOIIOMaeMbIMU XUMUYECKUMU
SBIICHUSIMU M TIPOIIECCAMH, MPOUCXOISIIUMH B MHUKPOMHPE, OOBSCHATH MPUYMHBI MHOTO0Opa3Hs
BEILECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOEHHMs, a TAKXKE 3aBUCHUMOCTb NPUMEHEHHS
BCIIIECTB OT MX CBOMCTB;

MPUOOPETEHUE OMNBITA MCIIOJIIB30BAHUS PA3IUYHBIX METOAOB M3yUEHHUS BEILIECTB, HAOMIOACHUS
3a UX IPEBPALICHUSIMU NIPU IPOBEACHUM HECIOKHBIX XMMHUECKUX HKCIIEPUMEHTOB C MCIIOJIb30BAHUEM
naboparopHOro 060pya0BaHUS U TPUOOPOB;

(dopMupoBaHuE MPEACTABICHUN O 3HAYEHUHM XMMHUYECKOW HAyKH M PELIEHUU COBPEMEHHBIX
HKOJIOTHYECKUX TpoOieM, B TOM YHCIE B MPEIOTBPAIICHHMH TEXHOTEHHBIX M OKOJOTHYECKHX
KatacTpod.

Oco0ennocTu 0TOOpPA M aJaANITAMN Y4eOHOr0 MaTepHUaJia 0 XUMHH

OO0yueHue yueOHOMY TpeIMeTy «XUMHs» HEOOXOIUMO CTPOUTH HA CO3JAHUHU ONTHUMAIBHBIX
YCIOBUHM JUIsl YCBOEHHUSI MporpaMMHOro marepuana odOyuvaromumucsa c 3[IP. Bonbiioe BHUMaHME
JOJKHO OBITH YEJIEHO 0TOOPY YU4eOHOro MaTepHaia B COOTBETCTBUU C MIPUHIIUIIOM JOCTYITHOCTH TIPH
coxpaHeHuu oOmero ©6a3oBoro ypoBHS. OH [OMKEH MO COJAEpXKaHUIO U 00BeMy OBITh
aganTUpOBaHHBIM i1 oOydaromuxcs ¢ 3[IP B cooTBercTBUM ¢ MX OCOOBIMH OOpa3oBaTeIbHBIMHU
notpeOHocTsMU. CreyeT o0JeryuTh oBiajieHne MatepuanioMm oOyuwaromumucs ¢ 3IIP mocpenctsom
€ro JeTalbHOro OOBSCHEHHS C CHCTEMATHUYECKUM IIOBTOPOM, MHOTOKpPAaTHOW TpPEHHUPOBKOW B
MPUMEHEHUH 3HaHHWH C MCMOJIh30BAaHUEM MPHUEMOB aJITOPUTMHU3AINU U BU3YalbHBIX OMOp, 00ydeHus
CTPYKTYpUPOBAHUIO MaTepHaa.

Bonbiioe 3HadeHue Ui TMOJHOLIGHHOTO YCBOEHHUS y4eOHOro MaTepuaia MMeeT omopa Ha
MEXIIPEAMETHBIE CBSI3M BOMPOCOB, M3YYa€MbIX B JJAHHOM KypCe, ¢ TAKUMH YYEOHBIMU TMpeaMeTaMu
kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bonss paccmarpuBaTh OAMH U TOT K€ y4eOHBIN
MaTepuajd C pa3HbIX TOYEK 3PEHHUS, MEXKIPEIMETHbIE CBSI3M CIOCOOCTBYIOT €ro Jy4lIeMy
OCMBICIIEHHI0, O0JIee MPOYHOMY 3aKPEIUICHUIO MOTYYSHHBIX 3HAHUN U MPAKTUYECKUX YMEHUH.

[Tpu mOArOTOBKE K YpOKaM YUHUTEIb JO0JKEH MPEeaycMOTpeTh (hopMHupoBaHUE y 00ydarOIIUXCsl
YMEHHI aHaTU3upOBaTh, CPABHUBATH, 0000IIATh MU3yYyaeMblii MaTepual, TIaHUPOBATh MPEACTOSIIYIO
paboTy, OCYUIECTBIATH CaMOKOHTPOJb. HeoOXOguMO TMOCTOSHHO CHEAWTHh 3a HPaBUIBHOCTBHIO
peueBoro oopmIIeHHs BbICKa3bIBaHUM oOyvaronuxcs ¢ 3I1P.

B cBMM ¢ 0COOCHHOCTSIMH TOBENCHUSIM JAesATeNbHOCTH, oOydarommxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTaHM30BAHHOCTh) HEOOXOINM CTPOKAUIINI KOHTPOIIb COOIOICHUS TIPABHLIT
TEXHHUKHU 0€30M1aCHOCTHU MPH MPOBEIEHUH JIAOOPATOPHBIX pabOT B XMMHUYECKOM KaOMHETE.

IIpumepHbie BuabI JesiTeqabHOCTH oOy4daromuxcss ¢ 3IIP, oOyciioBieHHbIe 0COOBIMHU
o0pa3oBaTe/IbHBIMH MOTPEOHOCTAMHU M 00ecneYrBaoIIie 0CMbICICHHOE OCBOCHUE COAEPKAHUM
o0pa3oBaHus Mo npeamMetry « XuMHsI»

Copepxanue BUJIOB jedaTenbHocTH oOydatomuxcs ¢ 3[IP Ha ypokax XUMHUM ompesensercs ux
ocoObiMH 0Opa3zoBaTesibHBIMU TOTpeOHOCTsAMU. [lomumo mmpoko wucnoiszyembix B @OIT OO0
o0mMx JJi1 BceX OOydYaromMxcsi BHUAOB JESATENIBHOCTH CJIEAYyeT YCWJINTh BUIBI JESTENbHOCTH,
cieuu(UYHbIe JUIS JTAHHOM KaTeropuu oOydaromuxcs, A 00ecleyeHHs OCMBICIEHHOTO OCBOEHUS
coJiepkaHusi OoOpa3oBaHMs IO MPEAMETY: YCHUJICHHE MPEeAMETHO-IPAKTUYECKON MEeATENbHOCTH C
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AKTUBU3aLIMEN CEHCOPHBIX CHUCTEM; YEepEJOBaHUE BUAOB JECATEIBHOCTH, 33JCHCTBYIOIINX pPa3JINYHbIC
CEHCOpPHBIE CHCTEMbI; OCBOEHUE MaTepHalla ¢ OMOpPOM Ha aNTrOPUTM; «IOLIATOBOCTH» B H3yUYEHUU
MaTepuasa; HUCHOJIb30BaHUE JOMOJHUTEIbHON BHU3YyaJbHOW OMOphl (MJIaHbl, 0O0pa3lbl, CXEMBI,
mabaoHbI, onopHbie Tabmuikl). s pasButus y oOydaromuxcs ¢ 3IIP ymeHus nenats BBIBOJIBI,
(dbopMUpOBaHUS TPAMOTHOTO PEYEBOTO BHICKA3bIBAaHUSI HEOOXOIUMO HCIIOIb30BaTh OMOPHBIE CIIOBA U
kiunie. Ocoboe BHUMaHUE CIeyeT YASIUTh 00y4EHUIO CTPYKTYpUPOBAHUIO MaTepuala: COCTaBICHHE
PUCYHOUHBIX U BepOalbHBIX CXEM, COCTaBJIE€HUE TaOJMIl, COCTaBJICHHE KJIACCU(PUKALUU C
0003HAYCHHBIMU OCHOBAHUSAMHU JIJIs KIacCU(DHUKAIIMK U HATIOJHEHUE MX TIPUMEPaMH U Jp.

[IpumepHas TeMaTryeckasi 1 TepMUHOJIOTHYECKas Jiekcuka coorBeTcTByeT DOIT OOO.

Hns oOywaromuxcs ¢ 3IIP cymecTBeHHBIMH SIBISIFOTCS HPUEMBI PAa0OTBI C JIEKCHUYECKUM
MaTepuajoM 1o mnpeamery. IIpoBonuTcs crenuanbHas paboTa MO BBEACHHIO B aKTHUBHBIA CIIOBaph
00y4aroImuxcs COOTBETCTBYIOIIEH TEPMUHOJIOTHH. M3ydaeMble TEpPMUHBI BBOJSTCS Ha TIOJIMCEHCOPHOM
OCHOBE, 00s3aTeNlbHa BU3yallbHAs MOJIEPKKA, AITOPUTMBI paOOTHI C ONpeeSIEHUEM, OTIOPHBIE CXEMbI
JUI aKTyaJIu3alii TEPMUHOJIOTHH.

MecTo y4eOHOro npeaMera «XuMusH» B y4eOHOM IIaHe

B coorBerctBuM ¢ ®Denepa’dbHBIM TOCYIAapCTBEHHBIM 00pa30BaTENbHBIM  CTaHJAPTOM
OCHOBHOTO 001ero oOpa3oBaHHs y4eOHBIM mMpeaMeT «XHUMHUS» BXOAUT B MPEIMETHYIO 00JacTh
«EcTecTBeHHOHAYYHBIEC MPEIMETHI) U SBIIACTCS 00sS3aTEIILHBIM ISl H3y4YCHHS.

Y4eOHBIM JI1aHOM Ha e€ u3ydeHue orBesieHo 136 y4eOHbIX 4acoB — 1Mo 2 4 B HeAeno B 8§ u 9
KJIaccaX COOTBETCTBEHHO.

Cogepxanne ydeOHOro mpenMera «XuMus», MpeacraBieHHoe B DenepanpHoil paboueii
nporpamme, cootBerctByer PI'OC OOO, pazpaborano c yuerom DenepanbHOM OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHMs MO y4eOHOMY MpEAMETY «XUMUS,
cooTBeTCTBYeT DenepalibHON alalTUPOBAHHON OCHOBHON 00pa3oBaTeNbHOI NporpaMme OCHOBHOI'O
o011ero o6pazoBaHus 00y4aIOIIUXCS € 3a/IEPKKON ICUXUYECKOTO PA3BUTHSL.

COJEPXAHMUE YUEBHOI'O ITPEAMETA «XUMUS»

Conep:xxanue 00yuyeHus B 8 kiacce

[TepBoHaYaIbHBIE XUMUYECKUE TTOHSATHUS

[Tpenmer xumuu. *Ponp xuMuu B ku3HU denoBeka.® Tenma u BemectBa.du3nueckue CBOWCTBA
BEIIIECTB. ATrperatHoe COCTOSIHHE BemlecTB. *XuMusi B cucteMe Hayk.*UucThie BelecTBa M CMECH.
CrniocoOb1 paznenenust cmeceil. IlpaBuna Ge3omacHoro obpaieHust ¢ BelecTBaMHM U J1abOpaTOPHBIM
obopynoBanueM. *IloHsTHE O METOAAX TTO3HAHUS B XUMHH.*

ATOMBI M MOJEKYNbl. XUMUYECKHE JJIEMEHTHI. 3HAKU (CHMBOJIBI) XUMHUYECKHX JIIEMEHTOB.
OTtHocuTenbHas aToMHasi Macca. [IpocThie U CI0KHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi popmyiia. BaleHTHOCTh aTOMOB XMMHUYECKUX IJIEMEHTOB. *3aKOH MOCTOSHCTBA
coctaBa BemecTB.*OTHOCUTENBHAS MOJICKYJIsIpHAsi Macca. MaccoBast 101 XUMHUYECKOTO dJIEMEHTa B
COEIMHEHUH.

Du3nyecKne U XUMUYECKHE SBJICHUS. XUMUYecKas peakuus. [[pu3Haku XUMUYECKUX peakIni.
VYpaBHEHHsS] XUMUUYECKUX PEaKIHii. 3aKOH COXpaHEeHHsI Macchl BemecTB. Kiaccudukaius XuMHIecKuX
peaknuii (CoeMHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

XUMUYECKUN DSKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYAOH, C TpaBuUiamMu paboOThl B
naboparopun ¥ MpuEéMamMu OOpalieHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHHUEM; H3yYECHHWE W OIHMCAHHE
(U3NYEeCKUX CBONCTB 00pa3IlOB HEOPraHWYECKUX BEIIeCTB; HaOmoAeHHWe (U3NYeCKUX (TUIaBICHHE
BOCKa, TasHUE JIbJIa, pPACTUPaHUE caxapa B CTYIKe, KUTICHWE W KOHJICHCAIMs BOJBI) M XMMHYECKHX
(ropeHue cBeuM, MPOKATUBAHUE MEIHOM IMPOBOJIOKH, B3aUMOJEHCTBUE MeJla C KHUCIOTOM) SIBICHUI,
HAOJIIOJICHWE W ONKMCAHWE TNPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakmui (pasjiokeHue caxapa,
B3aUMOJICHCTBHE CEPHON KHUCIOTBHI C XJIOpPUAOM Oapwsi, pasnoxkeHnue ruapokcuaa meau (II) mpu
HarpeBaHuH, B3auMoJieiicTBue xene3za ¢ pactBopom coiu menu (II)); nzydenue cnocoGoB pazneneHus
cMeceil (C TIOMOINBIO MarHuTa, (UIBTPOBAHWE, BBIAPUBAHHE, JAUCTWLIAIMS, XpoMaTorpadus),
MIPOBEJICHUE OYMCTKU TIOBAPEHHOW COJIM; HAOJIO/IEHUE W OMHCAHHE PE3YJIbTaTOB MPOBEACHHS OIBITA,
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WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCcChl; CO3aHNE MOIETIeH MOJIEKYJT (LIapOCTEP>KHEBBIX ).

Bakneiimue npenctaBuTeNId HEOPraHMYECKUX BEILIECTB

Boznyx — cmecs ra3zoB. CoctaB Bo3ayxa. Kucimopon — 31€MEHT M HIPOCTOE BEILIECTBO.
Haxoxxnenune kuciaopoga B mpuponae, (uU3MYecKHne W XHUMHYECKHE CBOMCTBAa. Peakuuu ropeHus
MPOCTBIX U  CIOXKHBIX BemecTB. CrnocoObl TMONlydeHHs Kuciopoia B Jaboparopun *u
npoMblnieHHocTH. *[Ipumenenne kucinopona. Ilonarue o0 oxcupax. KpyroBopor kuciopona B
npupoae. *O30H — ajoTponHast MOAU(PUKAIMS KUCIOPOA.

TermnoBoil 3¢ ¢dexkT XUMHUECKOW peaklUuu, TEePMOXMMHUYECKHE YpaBHEHUS, 0JK30- U
SHAOTEPMUYECKUE peakuu. TOIIMBO: Yroib U MeTaH. 3arps3HeHHe BO3/1yXa, YCHJIEHUE TaPHUKOBOTO
a¢dekra, pa3pylieHrne 030HOBOTO CIIOS. *

Bogopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boopoaa B mpupoe, Gu3nyeckue u
XMMHYECKHE CBOMCTBA (Ha NpUMEpE B3aUMOJEHCTBUS C HEMETAJIaMM M OKCHJIaMU METaJlJIOB),
MpUMEHEHue, *crnoco0sl nonyueHus. *IloHsTHe 0 KUCTOTax U COJIAX.

KommuectBo BemectBa. Mosb. MossipHasi Macca. 3akoH ABoraapo. MossipHblii 00bEM Ta3oB.
Pacuetsl mo xummueckoit popmyine. PacueTsl MaccoBOM J0JIM XUMHUYECKOTO 3J€MEHTa B COCIMHEHUH,
KOJIMYECTBA BEILIECTBA, MOJISIPHOM Macchl, MOJSIpHOr0 oObeMa ra3oB. Pacu€rbl 1Mo XUMHYECKUM
ypaBHEHUSIM.

*@uznueckue cpoiicTBa Boabl.*Boma. Ee cocrtaB, ctpoenune u wmonekynbl. *Boma kak
pactBopuTtenb. *PactBopbl.  *IloHSTHE O HACHIIIEHHBIX M HEHACBIIICHHBIX pacTBopax. [loHsTHe
pacTBOPpUMOCTH BellecTB B Boje.™ Pacuer MaccoBoil J0JM BelllecTBa B pacTBOpe (HPOLEHTHAs
KOHIIEHTpalus). MaccoBasi 10151 BellecTBa B pacTBope. *Xumuueckre CBONCTBA BOJBI (pa3ioxKeHHe,
peakuuu ¢ HaTpUEM, OKCUIOM Kaliblius, okcuaoM cepsl (IV) peakuuu ¢ meramuiamy, KUCIOTHBIMU U
OCHOBHBIMH OKcugamH). [lonstue o0 ocHoBaHUsX. Posib pacTBOPOB B MPHUPO/E U B JKU3HH YEIIOBEKA.
KpyroBopot Bojb! B ipupoie. *3arpsi3sHeHne NpUpoAHbIX BojA. OXpaHa U 04MCTKa IPUPOIAHBIX BOJL.

Baxkneiiiue kinaccel HeOpraHumdeckux coequHeHuil. Kiaccudukanus HeopraHudecKux
coequHeHuii. Oxcuapl: cocraB, Kkiaccuukanus (KHCIOTHBIE, OCHOBHBIE, *amdoTepHbIe,
HeconmeoOpasytonme - Ha mnpuMepe okcupa yrmepoxa  (II)  wm okcmma  azora (1)),
HoMeHKIatypa.**[lomyyeHne* UXUMHUUYECKHE CBOMCTBA OKCHIOB (B3aMMOJIEUCTBHE C BOJOH,
KuciaoTamy, Imnenodyamu). OcHoBanus. Knaccudukanums ocHoBaHuWi: MIENOYM M HEPACTBOPUMBIE
ocHOBaHMs. HoMeHknaTypa OCHOBaHUU. @u3nyeckue M XUMHUYECKHUE CBOKWCTBA OCHOBaHMIA
(B3aMMOEHCTBUE C OKCHJIAaMH HEMETAJIIOB, KUCIOTaMH, cosiMu). *Tloimydyenne ocHoBaHui. *

Kucnotel: cocraB, kiaccupukauus, HOMEHKIATypa, (U3NYECKHe M XMMHUYECKHE CBOWCTBA
(B3aMMOAEHCTBUE C METaNIaMH, OCHOBHBIMU OKCHJIaMHU, OCHOBAHUSIMH, COJIIMHU, Ha TIpUMeEpE COJISTHOM
U CEpHOM KHuCIOT), *cmocoObl mosydeHus.™ Psa axktuBHoctn MetanoB H. H. bekxerosa. Comm
(cpennue): HOMEHKIATypa cojei, *crmocoObl MOTy4YeHHUS®, B3aUMOJICHCTBHE CONIEH C MeTaJulaMu,
KHCIIOTaMH, I1€JI0YaMH U COJISIMH, TPUMEHEHHUE.

[Tonstne 06 amdoTepHBIX T'MAPOKCHIAX (Ha IMpUMepe LMHKaW *amoMuHHUS™): *XuMudeckue
CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTAMH U I[EJI0YaMH, Pa3I0KEeHHE MPY HArPEeBaHUM) U MOJydeHue. *

['eneTnyeckas CBsA3b MEXAY KJIAaCCAMH HEOPTaHWMYECKUX COEAMHEHUN. ['eHeTnueckue pssl.

XVUMUYECKUHN SKCIIEPUMEHT: Ka4yeCTBEHHOE ONpE/ENIeHNEe COAEpKaHUs KUCIOPOoJa B BO3IYXE;
MOJTyYeHHE U U3yYeHHUE CBOMCTB KUCIIOpPO/1a; HAOIr01eHHE B3aUMOICHCTBHS BELIECTB ¢ KMCIOPOJOM U
YCIJIOBUSI BOSHUKHOBEHHUS U MPEKpallleHusi ropeHus (mmokapa); oO3HaKoMJIEeHHE ¢ 00pa3liaMu OKCHJIOB U
OIMCaHME MX CBOMCTB; MOJYYEHHUE U U3yUeHHE CBOMCTB BOAOPOJAA (rOpeHue); HaboqeHne 00pa3ioB
BEIIECTB KOJMYECTBOM | MOJIb; HCCl€OBaHHE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C PAa3IMYHOM
pacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C OIpPENEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA; B3aUMO/JICHCTBIE BOJABI C METAJUIAaMU (HAaTPUEM U KaybliieM) (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); OMNpEJE/IeHHEe pPACTBOPOB KHCIOT M INEIOYed C TOMOIIBI0 HHIUKATOPOB;
uccienoBaHre 00pa3l0oB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB; HAOMIOJAEHHE W3MEHEHUs
OKpacKH MHAWKATOPOB B PACTBOPAX KUCIOT U IIEN0uei; n3ydeHue B3aumoseicTBust okcuaa meau (I1)
C pacTBOPOM CEpPHOM KHCIOTBI, KHCIOT C MeTajulaMH, peakUuid HeHTpanus3aluu; IOoJydeHnue
HEPACTBOPUMBIX OCHOBAaHMI, BBITECHEHHE OJHOIO0 METaula JIPYTMM M3 pacTBOpa COJIM; PELICHHE
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SKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME «Baxneimue Kiraccel HEOPTraHNYCCKUX COCHHHGHHﬁ)).

[lepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMHIecKux 3emeHToB 1. U.
MenneneeBa. CtpoeHue aToMOB. XUMH4UecKasi CBsI3b. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

[lepBble MOMBITKH KIACCH(PUKANUKA XUMUYECKHX 3JEeMEHTOB. [IOHSATHE O Ipynmax CXOJHBIX
3JIEMEHTOB (ILI€JIOYHbIE U IIEIOYHO3EMENbHbIE METasUIbl, TajJOreHbl, HHEPTHBIE Ta3bl). *DJIEeMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCHIBI U TUIPOKCHIBL. *

Ilepuoanueckuii 3akoH. Ilepuoanyeckas cucreMa xumuueckux anemeHToB 1. . Menneneena.
Koporkonepuonnass u  *nnuaHonepuogHas™dopmbl  IlepHoguueckoil  CUCTEMBI  XMMHYECKHX
snementoB [[. WM. MenpneneeBa. Ilepuoasl u rpynmbl. @U3HMYECKUM CMBICT MOPSAKOBOIO HOMEpA,
HOMEPOB MepUoia U IPyMIbl 3JEMEHTA.

Crtpoenune aromoB. CoctaB aToMHBIX suep.*M3oTonbl.* DnekTpoHbl. CTPOCHHE JICKTPOHHBIX
oboiouek aromoB TepBbix 20 xumudeckux dnemenToB [lepuonudeckoii cucremsl J{. . Menneneena.
XapakTepucTUKa XMMHUYECKOrO 3JIEMEHTa Mo ero moJjoxeHutro B Ilepuomnueckoit cucreme [I. U.
Menpeneena.

*3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB 3JIEMEHTOB MAaJIbIX MEPHOJOB U TIABHBIX MOATPYII, B
3aBUCHUMOCTH OT aToMHOro (mopsakoBoro) HoMmepa 3HaueHue llepuonnueckoro 3akoHa U
[leprognyeckoif cHCTEMbl XUMHYECKHX D3JEMEHTOB Ui pa3BUTHS Hayku u mpaktuku. 1. U.
MenpeneeB — y9€HBIN U TpaXT1aHuH. *

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMNOJIsIpHast) CBSI3b.
* DNEKTPOOTPHUIIATEIIBHOCTh ATOMOB XUMHUYECKHX JJIEMEHTOB.* VIOHHAS CBS3b.

Crenenpb okucienus. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporecchl OKUCIeHUs U
BoccTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

XVUMUYECKUN OKCIIEPUMEHT: H3yuyeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIlIOB;
B3aUMOJICHCTBHME THUJIPOKCHIA IIMHKA C pPacTBOpaMU KHUCIOT U WIEJIOYEH; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUINX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (TOpeHHe, peaKIuu
pa3oKeHus, COeAMHEHNUS).

MexnpeaMeTHbIe CBSI3U

Peanuzanus MeXIpeIMETHBIX CBA3EW NP U3YYEHUH XUMHUH B 8 KIIacce OCYIIECTBIISIETCS Yepes
UCMOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYUHBIX MOHATUH, TaKk W TMOHATUH, SBISIOMUXCS
CHCTEMHBIMH JUTSI OT/ICIBHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01e ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4yHbIH (akT, TUIOTE3a, TEOpHs, 3aKOH, aHau3,
CHHTE3, Kilaccu(UKaIus, epruoJHIHOCT, HAOIIOIEHHE, SKCIEPUMEHT, MOJICITUPOBAHNE, H3MEPEHHE,
MO/IEJIb, SIBJICHUE.

Ouszuka: Marepus, aroM, OJEeKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHI, HW30TOIHI,
PallMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUNA 3apsi]l, BELECTBO, T€JIO, 00BEM, arperaTHOE COCTOSTHHE
BEIIECTBA, ra3, (U3MuecKue BEeTNUNHBI, €TUHHUIIB H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE3/161, COJHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOMAEMBbIE,
TOILTUBO, BOJTHBIE PECYPCHI.

Copnepxxanue o0yuenus B 9 kiacce

BemecTBo n XuMuueckas peaxius

Ilepnognuecknii 3akoH. Ileproguueckas cucrema xumuuecknx snemeHToB 1. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHHUU CBOWCTB XHMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KallWs, KaJdblLMsl M HUX COEAMHEHUI B COOTBETCTBUM C TOJIOKEHHEM OJIIEMEHTOB B
Ileprnonnyeckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3M. THIBI KPUCTAIMYECKHX PEMIETOK,
*3aBUCUMOCTb CBOICTB BEIIECTBA OT TUIA KPUCTAUTMYECKON PEIIETKY U BUJIa XUMHUECKON CBS3U. *

Knaccudpukanus W  HOMEHKJIAaTypa HEOPraHMYECKHWX  BElIeCTB (MEXAyHapoiHas U
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TpUBHANbHAsA). XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM  Kjaccam
HEOpPraHUYECKUX COEAVNHEHNUN, TeHETUYECKasl CBSI3b HEOPIraHMUECKHUX BEILECTB.

Knaccubukanuss XUMUYECKUX pEaKIUi MO Pa3JIMYHBIM HpHU3HAKaM (110 YHCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TEINIOBOMY 3(P(EKTy, 0 U3MEHEHUIO CTETEHEH OKUCIICHUS
XUMHYECKHX JIEMEHTOB, *110 00paTUMOCTH, 110 YUaCTHIO KaTaau3aropa).™ Dk30- U 9HIOTEPMUUYECKHE
peakmun. *TepMoXUMHUYECKUE YpaBHEHUS. *

*[lonsiTe o ckopocTH XMMHUYecKoll peakuuu. [loHaTtne o0 0OOpaTUMBIX UM HEOOPATUMBIX
XUMHUYECKUX peakiusax. IIoHATHE 0 TOMOIreHHBIX U FeTEPOTreHHbIX peakuusax. [IoHsaTre 0o XuMuyeckom
paBHOBecuH. CMeENIEHUE XUMUYECKOT0 paBHOBeCUsA. PaKTOPBI, BIUAIONINE HA CKOPOCTh XUMUYECKON
PEaKIMU U MOJI0KEHUE XUMHUYECKOTO paBHOBECHS. *

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, JJIEKTPOHHBIA  OajaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBiIeHHE YPAaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUI
C HCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTro OanaHca.

Teopust 31EKTPOIUTUUECKON JUCCOLMAIIMU. DIEKTPOIUTHUECKAS JUCCOLHAINS. DIEKTPOIUTHI
U HedNeKTponuThl. KaTuoHbl, aHHOHBL. *MexaHu3M JHUCCOIMAIMU BEUIECTB C Pa3jMYHbIMH BHIaMU
XuUMU4ecKoi cBs3u. [lonarue o crenenu aucconuanuu. * CuibHbIE U cllaOble AIEKTPOIHTHI.

Peakuuu noHHOro OoOMeHa. YCIOBUS MNPOTEKaHHUS pEaKIHMii MOHHOTO OOMEHa 10 KOHIIA.
[TonHble M cCOKpalIEHHBIE HOHHBIE YPAaBHEHUS PEAKLIHI. XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUN U
CoJIeil B CBETE MpeACTaBICHHI 00 3NeKTponuTudeckoil nuccounanuu. Cpena pactsopa. KauectBeHHbIE
peaKIuy Ha KaTHOHBI M aHUOHBI: XJIOPUA-, OpOMU-, HOAHI-, CYIb(aT-, KapOOoHaT-, CHIIUKAT-, pocdart-
aQHUOHBI; TUAPOKCUA-UOHBI, KATUOHBl AMMOHHUS, MarHus, Kaibllus, allOMUHUS, xkene3a (2+) u (3+),
Meau (2+), LMHKa, IPUCYTCTBYIOIIKE B BOJHBIX PacTBOpax.

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPHUCTANIMYECKHX PEHIETOK
HEOPTraHMYECKUX BEIIECTB — METAUIOB M HEMETAUIOB (Tpadura M anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus); HCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakluud OT BO3JCHCTBUS
pa3MUUHBIX  (PAKTOPOB; HCCIEMOBAHUE DIEKTPOIPOBOAHOCTH  PACTBOPOB  BEIIECTB, MpoIecca
JMCCOLIMAIIMU KUCIIOT, IIeNIoueil u cosiel (BO3MOXKHO HCIIOJNIBb30BaHUE BUIEOMATEPUAIIOB); MPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKAaHUS peakiuii MOHHOro oOMeHa (0Opa3zoBaHME OCajKa,
BBIJICJICHUE Ta3a, OOpa30BaHUE BOJbI); OINBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX pPEAKIUl (TOpeHHEe, peakluu pa3joKeHUs, COEIUHEHHs); pacllo3HaBaHUE
HEOPraHWYECKUX  BEIIECTB C IOMOINBIO KAUeCTBEHHBIX PpEaKUMi Ha HMOHBI; pEIICHHE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hewmerannel u ux coennuenus

OO6mas xapakTepucTuKa rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTENEHU
okucineHus. CrtpoeHue M (U3NYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TallOTEHOB. XUMHYECKUE
CBOMCTBa Ha mpuMepe Xjopa (B3aUMOJCICTBHE ¢ MeTallylaMH, HEMEeTalJlaMd — BOJOPOJIOM U
KuciaopoaoM, *menouamu®).  Xmopoogopoa. ComnsHas  KHUCIOTa, XHMHYECKHE CBOMCTBA,
*momyuyenue®, mnpumeHeHnue. *JlelicTBHE XJopa M XJOPOBOJOPOJa HA OPraHU3M dYelioBeKa.*
BaxxHeiliue XJ0puabl 1 X HaXOKICHUE B IPUPOJIE.

OO6mas xapakTepucTika 351eMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOSHUSI aTOMOB KHCIIOpOaa
U cepbl. XapaKTEPHbIE CTENIEHN OKUCIICHUS.

Crtpoenue u ¢uznyecKkue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJAA U CEpbl. AJUIOTPOIHBIE
MOJU(UKAIIMH KACIOPO/a U cepbl. XMMHUYECKHE CBOMCTBA cephl (B3aMMOAEHCTBHE *c HemeTamamMu™
— BOJIOPOZIOM U KHCIIOPOJIOM, METaJUIaMU, *KOHIIEHTPUPOBAHHBIMHM a30THOM M CEpHOM KHCIOTaMH).*
CepoBosiopoJi: cTpoeHHe, pU3NYECKUe U XMMUYECKHE CBOMCTBA (KHUCIIOTHBIE W BOCCTaHOBHUTEIbHBIE
cBoiicTBa). OKCUIBI Cepbl KaK MPEeACTaBUTENN KUCIOTHBIX OKcUJ0B. CepHas kucioTta: pusndeckue u
XUMHYecKHe cBoicTBa (00mue u cneunpudeckue). Coau cepHOM KUCIOTHI, KAUeCTBEHHAs! Peaklys Ha
cynabgar-uoH. CepHucras KucioTta. *XUMHYECKHE pEaKlUH, JieXkKalldie B OCHOBE IPOMBIIUIEHHOTO
crioco0a moyryueHust cepHoi KHcIoThl. * HaxoxeHue cepbl U e€ coequHeHuit B mpupoae. [lpumenenue
Cepbl U €€ COEAMHEHMH B ObITY UM B NMPOMBIIUIEHHOCTH. *XHUMHUECKOe 3arps3HEHHE OKpY:Karolei
Cpeabl COeIMHEHUSAMHU cepbl (KMCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
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MpeAOTBpAIICHUS. ™

OOmast xapakTepucTuka 371eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOSHHSI aTOMOB a30Ta U
docdopa, xapakTepHble CTEIIEHN OKHCIICHHUS.

A30T, pacipocTpaHeHHe B MPHUPOJE, PU3NIECKUE U XMMUYECKHE CBOMCTBA (B3aMMOICHCTBHE C
METaJUlaMd U HeMETaJulaMHu - KHUCIOPOAOM U BoaopoaoM). Kpyrosopor azora B mpupone. AMMHUAK:
¢usnveckue M XUMHYECKHE CBOMCTBa (OKMCIIEHHWE, OCHOBHBIC CBOHCTBA BOJHOTO pacTBOpa),
*nomydyeHue*n npumeHeHue. ConM aMMOHUS: COCTaB, (U3MYECKHE M XUMHMUYECKHE CBOMCTBa
(paznokeHue, B3aMMOJEHCTBHE CO IIelo4YamH), NpuMeHeHue. KadecTBeHHas peakiusi Ha HOHBI
aMMOHUS. A30THas KUCIIOTa, €€ (U3HYecKue M XMMHYECKHEe CBOMCTBa (0oOmue u cnenuduaeckue),
*nomydyenue. *Hutpatsl (paznoxenue). A30TUCTas KUCIOTa. VCHoiab30BaHWE HUTPATOB M COJIEH
aMMOHMsI B KaueCTBE MMHEPAIbHBIX YIOOpeHHH. *Xumuueckoe 3arps3HEHHE OKPYXKAroLEeH cpeabl
COCIMHEHUSMH a30Ta (KUCIIOTHBIE JJOXK/IU, 3arpsi3HEHNE BO3/1yXa, IOYBHI U BOJOEMOB). *

®docdop, *amnorponHsie Moaudukanuu ¢Gocdopa,*Pusnueckue M XUMHUYECKHE CBOKCTBA
(B3aMMOACHCTBUE C METaUIaMHM, HEMETaUlaMH, *KOHIICHTPUPOBAHHBIMHM a30THOM H CEpHOM
kucioramu).* Oxcup pocdopa (V), oprodhochopHas kuciaora: pu3nueckne U XUMHUIECKHUE CBONCTBA,
*nonydenue.**[lonsiTne 0 MHHEpaJIbHBIX YIOOpeHMsX: HHUTpathl W (ocdarel. I[lonsTHE O
KOMIUIEKCHBIX ya00peHusax.* OOmas xapakTepucTuka 3meMeHToB IVA-rpynmel. OcobeHHOCcTH
CTPOEHMSI aTOMOB yTJepoAa U KpeMHMs. BaleHTHOCTh M XapaKTepHbIE CTEINEHU OKHUCIIEHUS aTOMOB
yriepoja u KpeMHus. PactipoctpaneHnue yriieposia B Ipupoje, XapakTepHbIe CTEIIEHN OKHCICHHUS.

VYriepon, aorporHeie Mogudukanun (rpadur, aMas), GU3NIecKre 1 XUMUICCKUE CBOMCTBA
IIPOCTHIX BELIECTB (B3aMMOJEHCTBHE C METAJIaMH, HEMETaJUIaMH, *KOHLEHTPUPOBAHHBIMU a30THOH U
cepHOW KucioTamMu)*. Amcopouus. Kpyrosopor yriaepoma B mnpupome. OKCHABI yriepojaa, HX
¢u3nyeckre U XMMUYECKHE CBOMCTBA, MOIy4YE€HUE U MPUMEHEHUE, eiiCTBUE HAa OPraHU3M 4YeJOBeKa.
*JKOJOTHYECKHEe MPOOJIeMBbI, CBs3aHHBIE ¢ oOkcuaoMm yriepona(lV); rumoresa T1I106amBHOTO
NOTEIUIEHUS KJIMMaTra; MapHUKOBbIM 3¢ddexr.* YronpHas kuciaora u e€ coiau, UX (U3NYECKUE U
XMMHUYECKHE CBOWCTBA, *mojyueHue U npumeHeHue.*KadecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Vcnonb3oBaHue KapOOHATOB B ObITY, MEAMLIMHE, IPOMBIIICHHOCTH U CEIIbCKOM XO3HCTBE.

OO6mue npencraBieHuss 00 OCOOEHHOCTSAX COCTaBa M CTPOEHUS OPraHUYECKUX COEIUHEHHM
yriepoja (Ha mpuMepe MeTaHa, 3TUJIEHA, ITaHOJa, YKCYCHOW KUCIOTHL. *MX cocTaB M XMMHYECKOoe
ctpoenue. Knaccuduxarus opranndeckux BemiecTB.* [ToHsATHE 0 OMOTOTHYECKH BaXXHBIX BEIIECTBAX:
xKHpax, Oenkax, yrieBoJaXx — W HMX pOJM B KHU3HM dYelnoBeka. *MaTepualbHOE €IUHCTBO
OpPraHMYECKUX U HEOPTraHUYECKUX COCAUHEHUMN. *

Kpemuuii, ero ¢usnyeckne M XHMMHYECKHE CBONCTBa (Ha MNpUMepe B3aUMOACUCTBUSA C
MeTaJlJIaMi ¥ HEMETaJUIaMK), *nonayuyeHue™ unpumenenue. *CoeluHeHus: KpeMHUs B nipupoae. O6mue
npeacrapiaeHus o6 oxcuae kpemHuA(IV) u kpemHueBoil kuciore. Cuiukatbl, (U3MYECKHE U
XUMHYECKHE CBOMCTBA, IMOJyY€HHWE W MPUMEHEHHE B OBbITY, MPOMBIIIEHHOCTH (B MEIUIIMHCKOM,
3JIEKTPOHHOM, CTPOUTENBHOW W JAp.). BaxHelne cTpouTenbHbIE MaTepuaibl: KepaMuKa, CTEKIO,
LIEMEHT, OETOH, kene300eToH. [IpobieMbl 6e30MacHOro UCIOIb30BAHUS CTPOUTENBHBIX MaTEPHAIOB B
MOBCEHEBHOM KU3HU. *

XVUMHYECKUN IKCTIEPUMEHT: N3yUeHHe 00pa30B HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISHOM
KHUCJIOTBI; TPOBEJIEHNE KAaueCTBEHHBIX PEaKUMH Ha XJIOPUA-MOHBI M HAONIOJEHUE MPU3HAKOB HX
MPOTEKAaHMsSI; OMBITHI, OTpaXkaroliue QU3NYEeCKHe U XHMHUYECKHEe CBOWCTBA TaJOr€HOB M HX
COEMHEHUH (BO3MOKHO MCIOJIb30BaHHE BUAEOMATEPHATIOB); O3HAKOMIICHHE C 00pa3liaMu XJIOPHI0B
(rajoreHu10B); O3HAKOMIIEHHE C Oo0Opa3laMu cepbl U €€ COeIUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHHE
BUJeOMAaTepualoB);  HaOmiojeHue  mporecca  oOyriMBaHMA ~— caxapa  1OJ  JIGHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM KHCIIOTHI; M3y4Y€HHE XHMUYECKHUX CBOMCTB pa30aBleHHOW cepHOM
KHUCJIOTHI, TPOBEIEHUE KAueCTBEHHOH peakiuu Ha Ccylnb(aT-HOH M HaOMI0JeHHe Npu3HaKa eé
MPOTEKaHMsI; O3HAKOMJIEHHWE C (U3MYECKMMH CBOWCTBaMM a3oTa, (ochopa W uX coeauHeHUi
(BO3MOXXHO HCHOJb30BAaHME BHJIEOMATEpUaoB), oOpa3laMu a30THBIX U (ochOpHBIX ym0OpeHMHii;
MOJIy4eHHE aMMHaKa U U3y4Y€HHE €0 CBOWCTB; MPOBEACHNE KAUEeCTBEHHBIX PEAKIMIl HA HOH aMMOHUS
u ¢ochar-uOH MW U3yUYEHUE NPU3HAKOB HX NPOTEKaHMs, B3aMMOJCWCTBUE KOHIIEHTPHUPOBAHHOMN
a30THOW KHUCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHHE BHUJEOMATEpUAOB); M3y4YEHHUE MOJene
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KPUCTAJUIMYECKMX PpEmETOK anmasza, rpaduTa; O3HAKOMJIEHHE C IPOLECCOM  ajcopOuuu
pacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPONCTBOM IPOTHUBOra3a; IIOJy4YEHHE
YIJIEKUCIIOTO ra3a M HU3y4YEHHUE €ro CBOMCTB; NPOBEJEHHE KAUeCTBEHHBIX PEaKLMH Ha KapOoHaT- M
CUJIMKAT-HOHBI U U3y4YCHUE NPU3HAKOB UX NPOTEKAHUS; O3HAKOMIICHHE C NMPOAYKLHEH CHUIMKATHOU
IIPOMBIIIJIEHHOCTH; PELICHUE JKCIEPUMEHTAIbHBIX 3aJad 10 TeMe «BaxHelline HeMeTaulbl U UX
COCIIMHECHU».

Mertamibl U UX COeIUHEHUS

OO0mrast XapakTepUCTUKA XUMUYECKUX JIIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU X MOJIOKCHUS
B llepuonnueckoil cucreme xumuueckux sieMeHTOB J[. M. MeHnaeneeBa M CTpPOEHHS aTOMOB.
Crpoenne wetawioB. Merannuyeckass CBS3b W METAUIMYECKas KPUCTAJUIMYECKAs peIIETKa.
DIIEKTPOXUMHUYECKUN psAJl HANPSHKEHUH MeTaiuioB. PU3MyYecKre U XMMUYECKUE CBOWCTBA METAILJIOB
(B3aMMOJIEHCTBHE C KHCIOPOIOM, BOJOW, KHCIOTamMu). *OOmme crnocoObl MOTyYeHUS METaJUIOB.
[TonsiTue 0 KOPpPO3MHM METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHI MX OT Koppo3uu. CruiaBbl (CTajb,
YyT'YH, JIOPATIOMUHIHI, OpOH3a) ¥ UX PUMEHEHHE B OBITY ¥ MPOMBIIIJICHHOCTH. *

[[{enounsle MeTamIbl: nojoxxkenue B [lepuoanueckoil cucteme xumMuieckux snemeHTos /. U.
MenpeneeBa; crpoenue atoMoB. Haxoxnenue B npupoze. @usndeckue U XUMUYECKUE CBOMCTBA (Ha
npuMmepe Hatpus U Kanus). OKCUABl U TUAPOKCHUIBI HaTpus M Kanus. [IpuMeHeHHe IIeTOoYHBIX
METAJUIOB U UX COCTMHEHUH.

[[{enouno3emenbHbBIE METAUIBl MarHui M KajpLui: moJiokeHue B llepuogmueckoi cucreme
xuMHuueckux sneMeHtoB /. M. MeHueneeBa; CTpO€HHE HX aTOMOB; HAaXOXJICHHE B MPUPOJE.
duznyecknue U XMMUYECKUE CBOMCTBA MAarHUs W Kanblus. BaxkHelne coequHeHus Kaiblus (OKCU],
TUAPOKCH, con). *JKECTKOCTh BO/IBI U CIIOCOOBI €€ ycTpaHeHus. *

Amomunuii: nonoxenue B Ilepuonunueckoir cucrteme xumuueckux oanemeHtoB [, .
MeneneeBa; CTpOCHHE aToMa; HaxoxAeHHE B mpupoge. dusnyueckue U XUMUUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOWCTBA OKCH/Ia U TUIPOKCH/IA AITFOMUHHUSL.

JKeneso: nonoxenne B [lepuoguueckoit cucreme xumudeckux 3ieMeHToB [I. M. Menneneesa;
CTPOEHHE aTOMa; HaxoXkJeHue B mpupoje. DPuznueckue U XUMHUYECKHE CBOWCTBA JKeles3a
(B3auMoielicTBUE ¢ METaJulaMU, KUCIOTaMH U coiisiMu). Okcubl, ruapokcuabl u conu sxenesa(ll) n
xene3a(Ill): cocras, cBoiicTBa U *mony4yenue.*

XUMHYECKUN OKCIEPUMEHT: O3HAKOMJICHHE C O00pa3llaMd METaJJIOB U CIUIaBOB, WX
(bu3MYECKUMHU CBOMCTBAMU; M3yUEHHUE PE3yJbTATOB KOPPO3UU METAIOB (BO3MOKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIOB), OCOOEHHOCTEHN B3aMMOJCHCTBUSI OKCHJIA KaJbIlMs U HATPUSA C BOJAOU (BO3MOKHO
UCIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEIOBAHHE CBOMCTB KECTKOW BOJBI; Mpoliecca TOpPEHUs
xKeynesza B KHCIOpoJe (BO3MOXXHO HCIIOIb30BAaHUE BHJIEOMATEPHANIOB); TPU3HAKOB TMPOTEKAHMS
KAueCTBEHHBIX peaklMii Ha MOHBI (MarHus, Kajblus, amoMuHus, nuHKa, xenesa(ll) u xeneza(lll),
menu(Il)); HaOmroneHne U ONMcaHue TMPOIECCOB OKpAITMBAaHUS TUIAMEHH WOHAMU HATPHs, KIS U
Kanbplus (BO3MOXHO HCIONB30BaHUE BHUAEOMATEpUAIOB); HCCIeOBaHHEe aM(OTEPHBIX CBOWCTB
THAPOKCHIA ATIOMHHHUS W THAPOKCHUIA IMHKA; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a7ad 10 TeMe
«BaxHelmme MeTauibl 1 UX COETUHEHUS.

XHUMHS ¥ OKpYXKarolas cpeaa

*HoBble MaTepuasbl M TEXHOJOTMH. BemiectBa M MaTepuanbl B IOBCETHEBHOM >KHU3HU
yenoBeka. XUMHUS U 30poBbe. be3onacHoe HCcnoab30BaHUE BEUIECTB U XUMHUECKUX PEaKIUil B OBITY.
[lepBast mOMOIIb MPU XUMHUECKUX 0’KOTaxX M OTpaBiIeHUAX. OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. *

*XUMUYecKoe 3arpsi3HEHUE OKpYyXarolled cpenbl (MpeenbHas OMyCTHMas KOHIIEHTpAIs
BemiecTB — [1/IK). Poib xumuu B perieHnu 3K0JI0rnyeckux npooiem. *

*[IpupoaHbIE WCTOYHUKU YIJIEBOAOPOJOB (yroiyib, MPUPOIHBIA ra3, He(Th), MPOIYKTHl HX
nepepaboTKH, UX POJb B OBITY M MPOMBIIIIEHHOCTH. *

XUMHUECKUH HKCHEPUMEHT: M3y4deHHEe 0Opas3loB MaTepuanoB (CTEKIO, CILJIaBbl METaJlIOB,
MTOJITMMEPHBIC MaTEPHAIIBI ). *
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MexnpenMeTHbIE CBI3U

Peanuzanus MexXnpeIMETHBIX CBSA3EH NPU U3YUEHUH XUMHUH B 9 Ki1acce OCYLIECTBIIAETCS YEPE3
WCIIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUH, SBJISIOIIUXCS
CUCTCMHBIMU IJIA OTACIIBHBIX HpeIIMCTOB GCTGCTBGHHO-Hay‘IHOI‘O IIHUKJIA.

OO0mMe ecTeCTBEeHHO-HAYYHbBIC MOHATHS: HAay4YHBIM (aKT, TUIOTE3a, 3aKOH, TCOpHUs, aHAJIN3,
CUHTE3, KIaccu(UKaIus, IePUOAUIHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOJISTHPOBAHUE, H3MEPEHNE,
MO/ICIIb, SIBJICHHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHsI, MAaTEPHAIIBI.

®usuka: Marepusi, aroM, DOJEKTPOH, IPOTOH, HEWTPOH, MOH, HYKIUI, H30TOIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIA, SJCKTPUUCCKUN 3apsifl, MPOBOJIHHUKH, MOIYIPOBOJIHHUKH, TUIJICKTPUKH,
(OTORIEMEHT, BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBA, Tra3, pPacTBOP,
PacTBOPUMOCTh, KPUCTAIUIMYECKAs PEIIETKa, CIUIaBbl, (U3MYECKUE BEIWYUHBI, CAMHHUIBI H3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TIJIaHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dotocunte3, apixaHue, Owocdepa, SKOCHCTEMa, MHHEPAIbHBIE YyIOOpCHHS,
MI/IKpOBJIeMeHTBI, MaKpOSJIeMeHTBI, IINTATCIIbHBIC BCUICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaATIBI, TOPHBIE MOPOJIbI, TIOJE3HBIC MCKOTAeMbIE,
TOILIUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEJIMETA «XUMMUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

B nenom pesynbratsl ocBoeHust oOyvaronumucs ¢ 311P yueGnoro npeamera « XuMusi» JOJIKHBI
coBmajiaTh ¢ pesyiabTatamu DenepanbHOil pabodeld mporpamMmbl OCHOBHOTO OOIIEro 0Opa3oBaHUS.
Haubonee 3HAaUNMMBIMHE SIBIISTFOTCS:

JIMYHOCTHBIE PE3VIJIbTATHI:

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHUSA HPOrpaMMbl  OCHOBHOTO o00miero oOpa3oBaHUs
JOCTUTAIOTCS B XOJA€ OOydYeHUS XUMUU B €AMHCTBE YUE€OHOW M BOCIUTATEIBHON NEATEIHOCTH B
COOTBETCTBUHM C TPAJAULMUOHHBIMU POCCUMCKHUMH COLMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMH, TIPUHSATBIMA B OOINECTBE MpaBUJIaMH W HOPMAMH TIOBEJCHHS U CIIOCOOCTBYIOT
MpolLeccaM caMOMO3HAHUs, CAMOPA3BUTHS U COITMATN3AINN 00YYatOIINXCSl.

JIngHOCTHBIE PE3YNIHTATHl OTPAKAIOT TOTOBHOCTH 00YUAIOIIUXCSI PYKOBOJICTBOBATHCSI CUCTEMOM
MO3UTUBHBIX I[EHHOCTHBIX OPUEHTAIlMI M paCIIUpEHHE OMbITa ACSITENbHOCTH Ha €€ OCHOBE, B TOM
YHCJIe B YACTH:

1) maTpuOTHYECKOTrO BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U HAYYHOMY
HACJIEUIO, TOHUMAaHHUS 3HAYEHUS XHUMHUYECKOH HAyKd B JKU3HH COBPEMEHHOro OOIIeCTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHON WH(MOpMAIMed O TEepeloBhIX JOCTIKEHHSIX M OTKPBITHUAX
MHPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpPONCTBE MUpa U
o0I11ecTBa;

2) rpaskJJaHCKOTO BOCTIMTAHMUS:

MPEJICTABICHUST O COIMAIbHBIX HOpPMax ¥ TMPaBWIAX MEXIIMYHOCTHBIX OTHOIICHUH B
KOJIEKTHUBE, KOMMYHHUKATHBHOM KOMIICTCHTHOCTH B OOIIIECTBEHHO IMOJIC3HOM,
y4eOHO-UCCIIeIOBATENIbCKOM, TBOPUECKOW W  JIPYTrUX BHAAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHON [EATEIhHOCTH TPU BBHIMOJIHEHUHM Y4YeOHBIX, MO3HABATENBHBIX 3aj1ad,
BBITIOJTHEHUM XHUMHYCCKHX OKCIICPUMEHTOB, CO3JIaHUU YYEOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce JToi Y4eOHOH MJesITeNbHOCTH, TOTOBHOCTU
OIICHWBATh CBOE TOBEJICHWE M MOCTYIKH CBOHMX TOBAPHINEH C MO3WIIMM HPABCTBCHHBIX W TPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

3) LEHHOCTU HAyYHOT'O MTO3HAHUSL:

MHPOBO33PEHUYECKHUX MPEICTABICHU O BEIIECTBE M XUMHUYECKOW PEaKIIMH, COOTBETCTBYOIINX
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKH M COCTABISIOIIUX OCHOBY [UIsl TIOHUMAaHUS CYITHOCTH
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HAyYHOM KapTHHBI MHpa, MPEACTABIECHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI,
B3aMMOCBSA35IX YEII0BEKA C IPUPOJIHOMN CPEIOH, O POJIU XMMHUU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IIOJYyYEHHE HOBBIX 3HAHMM IO XHUMHH,
HEOOXOUMBIX JIJIsl OOBSICHEHHSI HA0JIFO1aeMbIX TIPOIECCOB U SBIICHUIA;

MO3HABATE/IbHON, WH(GOPMAIMOHHOW M YHUTATEIbCKOW KyJNbTYpbl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENIbHOW PabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPaTypoOil, IOCTYITHBIMHU
TEXHUYECKUMHU CPeJICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOyYeHHI0O W TIO3HAHMIO, JIO003HATETHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M UCCIIEOBATEIbCKON EsITeNbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBJIEHHOCTU U YPOBHS 00yUY€HUS B JaJbHEHILIEM;

4) popmupoBaHUS KyJIbTYpPhI 310POBbSI:

OCO3HAHHUS IIECHHOCTH U3HU, OTBETCTBEHHOTO OTHOLIEHMSI K CBOEMY 3/10pPOBbIO, YCTAHOBKHU Ha
3JI0pOBBIM 00pa3 >KU3HHU, OCO3HAHUS MOCIEACTBUNA U HEMPHUATHS BPEIHBIX MPHUBBIYEK (YIOTpeOIeHUS
aJIKOTOJI, HAPKOTUKOB, KypEHHUs), HEOOXOJUMOCTH COOJIIOJCHHUS TpaBWiI OE30MacHOCTH TpHU
oOpallleHuU C XUMUYECKIMH BEILIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) TpyZIOBOTO BOCITUTAHUS:

UMHTEpeca K MPaKTUYECKOMY HM3yuYeHHUI0 Mpodeccuil u Tpyaa pa3iuyHOrO poja, YBaKEHHUE K
TPYLy U pe3yjibTaTaM TPYAOBOH JEATENbHOCTH, B TOM YHCJE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUU 110 XUMHH, OCO3HAHHOTO BHIOOpA MHAMBHAYAIBHON TPAEKTOPHUH MPOJOIKEHUS 00pa30BaHus ¢
y49€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIGCTBEHHBIX WHTEPECOB H
MOTpeOHOCTEH, YCHEIHON MpopecCHOHANBHON AEITEIbHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHHH,
TOTOBHOCTB a/IalITUPOBATHCS B IPOPECCHOHAIBHOM cpe/ie;

6) SKOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTMYECKU 11€JIeCO00pa3HOro OTHOILEHUS K MPHUPOJE KAaK HMCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAaHMS, IMOHMMAHMUS LIEHHOCTH 3J0pOBOTO M Oe3omacHoro obOpasza »KU3HU,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3MYECKOMY U TICHXHYECKOMY 3/I0POBBIO, OCO3HAHUS
LIEHHOCTU COOMIOJCHHsSI MpaBuUil OE30MacHOr0 MOBEASHUS NpH paboTe C BEUIECTBAMH, a TaKkKe B
CUTYaLUsAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HaHMA, MOJTy4YaeMble IpU M3YyYCHMHM XMMHUH, IS pElIeHus 3a71ad,
CBA3AHHBIX C OKPY)KAIOIIEW MPUPOJHON CPENOW, MOBBIIIEHUS YPOBHS 3KOJIOIMYECKOW KYJIBbTYpHI,
OCO3HaHMS TJ00ALHOTO XapaKTepa 3KOJOTMUYECKUX MHpoOjeM M MyTed WX pelleHHs MOCPEICTBOM
METOJIOB XUMUU;

DKOJIOTMYECKOTO  MBIIIJIEHHUS,, YMEHHsS PpPYKOBOJCTBOBATbCSI MM B  II03HABAaTEJIBHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOMN MPAKTHUKE.

METAIIPEJMETHBIE PE3VJIbTATDI

MetanpeaMeTHbIE pe3yIbTaThl OCBOSHHS 00pa30BaTEIbHON MPOrpaMMBI [0 XUMHUU OTPaKAIOT
OBJIQJICHUE YHUBEPCATbHBIMHU MTO3HABATEIbHBIMU JACHCTBUSIMH, B TOM YHCIIE:

1) 0a30BbI€ JTOrHYECKHE JEHCTBU:

BBISIBJIATH IPUYUHBI U CIEACTBUS MIPOCTHIX XUMUUECKHUX SBJICHHM;

OCYIIECTBIISITH CpaBHEHUE, KIacCU(DUKAIIMIO XUMUYECKIX BEIIECTB IO 3a/laHHBIM OCHOBAaHUSM
Y KPUTEPHUSM TSl YKa3aHHBIX JIOTHYECKUX OTepaIiii;

CTPOUTH JIOTMYECKOE CYKJIEHUE [IOCJI€ MPEeIBapUTENbHOIO aHallu3a, BKIIOYAIOIIEe
YCTaHOBJICHUE TIPUUNHHO-CJIC/ICTBEHHBIX CBS3EH

CO3/1aBaTh, MPUMEHSATH U MPEOoOPa30BBIBATH 3HAKU M CUMBOJIIBI, MOJIEIH M CXEMBbI JJIs PEIICHHUS
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4 C TIOMOIIBIO ME/1arora;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE XUMUYECKUX MPOLIECCOB U UX MOCIIEACTBUS;

2) 0a30BbIC UCCIIEIOBATEIILCKUE ICHCTBHS:

C TIOMOIIBIO TME€Iarora MNPOBOJUTh XHMHYECKUN OIbBIT, HECIOXKHBIM SKCHEPUMEHT, IS
YCTAaHOBJICHUSI OCOOCHHOCTEH O0BEKTa M3YUCHUS, TPUIMHHO-CIIECTBEHHBIX CBS3EH U 3aBHCHMOCTEH
00BEKTOB MEXKIY COOO0M;

C TIOMOIIbIO Tearora WM CaMOCTOSITENbHO (OpMYJIUPOBaTh O0OOLIEHUS M BBIBOJBI IO

13



pe3yabTaTaM MPOBEICHHOTO HAOIIOICHHS, OITBITA;
3) pabota ¢ uHpOpMAIHEH:
BBISIBIISATH Ae(PUINTHI WHGOPMAIIMHU, JAHHBIX, HEOOXOJUMBIX JUISl PEIICHUS] MOCTaBICHHOU
3ajJauu;
npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHOTO BHUJIA B IPYro# (TaOIUILy B TEKCT U TIP.);
WCKATh WM OTOUPATh HH(DOPMALIMIO W TAHHBIC U3 UCTOYHUKOB C YUETOM MPEJIOKCHHON
y4eOHOH 3a/1a4M U 33JaHHBIX KPUTEPHUEB.

OBnajeHne yHUBEpCaIbHBIMU yY€OHBIMH KOMMYHUKATUBHBIMH J€HCTBUAMHU:

OpraHu30BBIBAaTh yueOHOE B3aMMO/ICHCTBHE B IpyIIe (OMpeneNaTh 0OLe HeiH, pacpeaesiTh
POJIM, JOrOBApPUBATHCS JIPYT € IPYIOM M T. 1I.).

C MOMOIIBIO MENarora WJiM CaMOCTOSTEIBHO COCTABISATh YCTHBIE M NMUCHMEHHBIE TEKCTHI C
UCIOJIb30BAHUEM MIUTIOCTPATUBHBIX MAaTEPUAIIOB JUIs BBICTYIICHUS [IEPE]] ay IMTOPHEH;

OpPraHu30BBIBaTh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO MACATEIBHOCTh C YUYUTEIEM H
CBEpCTHMKaMHM; pab0TaTh WHAMBUAYAJIbHO M B TIpPYIIeE: HAXOOUTh OOllee pelleHHe U pa3periaTh
KOH(QUIMKTBI Ha OCHOBE COTJIACOBAaHUS TMO3UIMKA © y4yeTa HMHTEpecoB; (OPMYIHPOBATH,
apryMEeHTHPOBaTh U OTCTaUBaTh CBOE MHEHUE;

OLICHMBATh KA4eCTBO CBOET0 BKJIaga B OOMIMH MPOAYKT, NPUHUMATH W Pa3ieisTh
OTBETCTBEHHOCTb U MPOSBIATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA IIepe/l IPYIIIOi.

OgnajieHre YHUBEPCATbHBIMH YU€OHBIMH PETYIISTUBHBIMH JICHCTBUSMU:

oOHapyxuBaTh U (GOpPMYyIUPOBaTH Y4YeOHYI0 MpodIeMy, OIpeneisaTh Leldb Yy4eOHOM
NeSTEeIbHOCTH;

BJIAJI€Th OCHOBAaMM CAMOKOHTPOJISl, CAMOOLIEHKH, IPHUHATHS pPELICHUH M OCYLIECTBICHUS
OCO3HaHHOTO BbIOOpA B yueOHOU M MO3HABATEIBHOU JIEATEIbHOCTH;

COOTHOCHUTbH CBOU JECHCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOCH
TESTENbHOCTH B TPOIEcCe JOCTHKEHHS pe3ysbTara, ONpPEACNsATh CIIOCOObI NEHCTBHI B paMKax
IPE/UIOKEHHBIX YCIOBUI M TpeOOBaHMM, KOPPEKTHUPOBaTb CBOM JCHUCTBUS B COOTBETCTBUU C
MU3MEHSIOIIENCS CUTYalnueH;

JlaBaTh aIeKBaTHYIO OLCHKY CUTYallMM U MpeasaraTh IjaH ee U3MEHEHMUS,;

NPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUH YIeOHOH 3a/1auH;

NOHUMAaTh MPUYHMHBI, IO KOTOPbIM HE OBLI JOCTUTHYT TpeOyeMblil pe3ynbTaT AESTeNbHOCTH,
OTIpEIeNIATh TIO3UTUBHBIC M3MEHEHNS M HAallPaBJICHUsI, TpeOyIomure TaibHenIIel paboThl;

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

I[NPEAMETHBIE PE3VJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO O0S3aTEIBHOTO  COJEpKaHUS,
YCTaHOBJIEHHOTO JaHHON DenepanbHON paboyeil mporpaMMol, BBIACTSAIOT: HAyYHbIE 3HAHUS, YMEHUS
U crnocoObl AeicTBUil, cnenuduyeckue uisi yueOHOro mpeaMera «XuMus», BUIbl JA€ATEIbHOCTU 10
MOJIyYEHHUI0O HOBOTO 3HAHUS, €r0 WHTEPHpeTaluy, MpeoOpa3oBaHUI0 M NMPUMEHEHHIO B Pa3IUYHBIX
y4eOHBIX ¥ HOBBIX CHUTYaIIHSIX:

MPEACTABICHUE O 3aKOHOMEPHOCTSIX M II03HABAEMOCTH SIBJICHUM NPUPOJBI, MOHUMAaHHE
OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMMYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
KOMITOHEHTa O0IIeH KyJIbTYphl U MPAKTUYECKON JESITEILHOCTH YeJIOBeKa B YCIOBUSX COBPEMEHHOTO
00111ecTBa; MOHUMAHUE MECTa XUMUU CPEAM IPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAMHM IIOHATUMHOIO ammapara M CUMBOJIMYECKOTO S3bIKA XUMHM JUIS
cocTaBieHHs] (OpMya HEOPraHMYECKHUX BELIECTB, YPAaBHEHUN XMMHUYECKHX peakluil (¢ ornopoil Ha
QITOPUTM YYEOHBIX JIeHCTBUI); BlaJeHHe oOcCHOBaMU xumudeckord HoMeHknaTypel (IUPAC wu
TPUBUAIBHON) U YMEHHUE HCIIOJIb30BATh €€ /Ul pelieHus] yueOHO-TI03HaBaTeIbHBIX 33/1a4 C TTOMOIIBIO
YUUTENsI; YMEHUE UCTIONE30BaTh MOJIETH JJisi OOBSICHEHUS CTPOCHHSI aTOMOB M MOJIEKYJI 10 aJITOPUTMY
C OIIOPOM HA OIIPENIEIICHNS;

MPEJACTABICHUE O CUCTEME XMMUUYECKUX 3HAHUM U YMEHHE C MOMOILBK YUHUTENS MPUMEHATH
CHUCTEMY XMMHMYECKHUX 3HAHUW JIS YCTAHOBJICHUSI B3aMMOCBSI3€ MEXKIYy W3YyUYECHHBIM MaTEpUAJIOM M
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IIPU MOJTY4YE€HUHN HOBBIX 3HAHMH, a TAKXKE B MPOLIECCE BBINOJIHEHHs yU4EOHBIX 3alaHuil U NpHU paboTe ¢
MCTOYHHKAMU XUMHUYECKOH HH(pOpMAIMU, KOTOPask BKITIOYACT:

BO)XKHEHIINE XMMHUYECKHE IIOHATUA: XMMHUYECKMH 3JIEMEHT, aTOM, MOJIEKyJa, BELIECTBO,
IIPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJHAs M HEOJHOPOAHAs CMECh, OTHOCHUTEJIbHBIE aTOMHAas U
MOJIEKYJISIPHAsi MAacChl, KOJUYECTBO BEILECTBA, MOJb, MOJSpPHAs Macca, MOJSPHBIA 00bEM, OKCHUJ,
KHMCJIOTAa, OCHOBAaHHWE, COJb (CpPelHss), XUMHYECKas pEaKlus, pEeakUuu COEAMHEHUs, peakluu
pas3oKEHUs, peakUuu 3aMEeLICHMs, peakuuu oOMeHa, TeIuloBoW 3(Q(eKT peakuuu, 3K30- HU
SHAOTEPMHUUYECKHUE PEAKLUHU, PacTBOpP, MaccoBas J0JIsI XHMHUYECKOTO 3JIEMEHTa B COEIUHEHHH,
MaccoBas J10Js U MPOLIEHTHAs KOHIIEHTPALMs BEILECTBA B PACTBOPE, SIPO aTOMa, HIEKTPUUECKUH CI0H
aTomMa, aTOMHas OpOWTaNb, pajuyC aToMa, BAJIEHTHOCTb, CTENEHb OKUCIICHHS, XMUMHUYECKas CBS3b,
JIEKTPOOTPHULIATEIBHOCTh, TOJIAPHAs M  HENOJspHas KOBAlIGHTHAas CBsA3b, MOHHAs  CBSA3b,
METaJJIMYECKasl  CBSI3b, KpUCTaJUIM4ecKass  peuierka (aromMHas, MOHHas, MeTaJUIM4ecKas,
MOJICKYJISIpHAsl), MOH, KaTHOH, AaHUOH, OJIEKTPOJIUT M HE DICKTPOJUT, SIEKTPOJIUTHYECKAs
TMCCOLMAIS, PEAKIIU HOHHOTO 0OMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIH, OKUCIUTEIh
Y BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIIEHUE, SJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTUMble
U HEoOpaTUMbIE PEAKIMH, CKOPOCTh XMMHUYECKOW pPEaKIMM, KaTalu3aTop, MpPEleibHO J0IMyCTUMAast
koHuexnTpauus (I1J1K), koppo3us MeTamioB, CIUIaBbI;

OCHOBOIIOJIAralolue 3aKOHbl XMMMM: 3aKOH COXpaHEeHMs Macchl, [lepuoauueckuili 3akoH
J1. 1. MennieneeBa, 3aKOH [IOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJISIpHAsI TEOPHsI, TEOPUsI DJIEKTPOJUTHUECKON JUCCOLUALUH, a
TaKXKe IPEeJCTaBIEHUs] O HAay4YHbIX METO/Jax II03HAaHWS, B TOM 4YHCJIE SKCIEPUMEHTAIbHBIX U
TEOPETUUYECKUX METOJIaX UCCIIEI0BAHUS BEIIECTB U U3YUCHUS XUMUUECKUX PEaKIIMii;

IpPE/CTaBICHUE O NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB XMMHYECKUX 3JIEMEHTOB (paauyc
aToMa, 3JIEKTPOOTPHULIATEIBHOCTh), MPOCTBIX M CJIOXKHBIX BELIECTB OT IIOJIOKEHUS D3JIEMEHTOB B
Ilepuonuueckoil cucteme (B MasbIX MEepUOJaxX M IVIABHBIX MOArPYIIAX) M 3JIEKTPOHHOIO CTPOEHUS
aToMa; yMeHUe OOBSACHATH CBA3b IOJIOKEHUs djeMeHTa B llepuoanueckoil cuctemMe C 4KCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHsI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, oOliee 4ucio
AJIEKTPOHOB), PACIpPENEICHUEM JJIEKTPOHOB IO SHEPreTUYECKHMM YpPOBHSM aTOMOB MEPBBIX TpeX
NEPUOJIOB, KU U KaJblMA; KIacCU(DUIUPOBATh XMMHUYECKHE JIEMEHTHI C ONOPOIl Ha OIpeeIeHus
($U3MYECKOT0 CMbICHIA HU(POBBIX TaHHBIX NEPUOANYECKOMN TaOIUIIbI;

yMEHHE KJIacCU(UUIUpPOBaTh XWMHUYECKHE IJIEMEHTHI, HEOpPraHUYecKHe BellecTBa U
XUMHUYECKHE pPEaKIUU C ONOpOM Ha CXEeMbl; ONpEAENsATh BaJEHTHOCTb M CTENEHb OKHCIIEHUS
XUMHYECKHUX DJIEMEHTOB, BUJI XUMUYECKON CBA3M U TUIl KPUCTAININYECKON CTPYKTYpPBI B COEIMHEHUSX,
3aps] MOHA, XapaKTep Cpellbl B BOAHBIX PAaCTBOPax BELIECTB (KUCIIOT, OCHOBaHMIl), OKUCIUTENIb U
BOCCTAHOBUTEJIb MO AITOPUTMY YUE€OHBIX JIeHCTBUM;

YMEHHE XapaKTepU30BaTh C OMOPOM Ha cXeMy (PU3NYECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KHUCIOPOA, 030H, BOJIOPOJ, rpaduT, aliMas, KpeMHHH, a30T, docdop, cepa, XiI0p, HATPHH,
KaJInii, MarHui, KajabllMd, aTIOMHHHM, KEJIe30) M CIOXKHBIX BEIIECTB, B TOM YHCIIE HX BOJHBIX
pacTBOpOB (BOJA, aMMMaK, XJIOPOBOAOPOA, CEPOBOJOPOI, OKCHABI U T'MIpoKcuabl metamios I - 1A
rpynn, amomunus, menu (I1), nunka, xenesa (II u II), okcunsr yrnepona (II u 1V), xpemuus (IV),
azota u ocdopa (III u V), cepsl (IV u VI), cepuucras, cepnas, azorucras, a3otHas, (ocdopHas,
yrojibHasi, KpeMHHEBasi KHCJIOTa M WX COJIM); OMUCHIBATH C OMOPOM Ha IUIaH M KIIIOYEBBIE CJIOBA;
YMEHHME NPOTHO3MPOBATh M XapaKTEpPHU30BaTh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX COCTaBa U
CTPOEHHSI MOCJIe MPEABAPUTENHHOIO aHajau3a Moj PyKOBOJACTBOM IeAarora, MIpuMEHEHHE BEIIECTB B
3aBUCHUMOCTH OT HMX CBOMCTB, BO3MOYKHOCTH INPOTEKAHMsI XMMUYECKUX MPEBPAILEHUNA B Pa3INYHBIX
YCIIOBUSIX, BIUSHUE BEIIECTB M XUMHUYECKHX IMPOIIECCOB Ha OpraHU3M YEJIOBEKa U OKPYKAIOIIYIO
IIPUPOJIHYIO CPELY;

YMEHHE COCTaBIATH MO 00paslly, cXeMe, aJropuTMy y4eOHBIX NEHCTBHII MOJIEKYISIpHbIE U
WMOHHBIE YpaBHEHHUS peakuuid (B TOM 4HCIE peakuuid HMOHHOTO OOMeHa U OKHUCIHUTENbHO-
BOCCTAHOBUTENIBHBIX  pPEaKIMi), WUIIOCTPUPYIOLUIMX  XHMHUYECKHE  CBOMCTBAa  M3YYEHHBIX
KJIacCOB / TPpyIIT HEOPraHWYECKUX BEIIECTB, a TAKXKE IMOJATBEP)KIAIONINX TeHETUYECKYIO B3aUMOCBSI3b
MeXy HUMH;
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YMEHHE BBIYUCIIATH OTHOCHTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEHTa B COEJAMHEHUH, MacCOBYIO JIOJIO BEIECTBA B PACTBOPE, KOJIMYECTBO
BEILIECTBA U €r0 Maccy, 00bEM ra3oB ¢ ONMOpoi Ha obmue (HOPMyIIbI; YMEHHE TPOBOJUTH PacyeThl 110
YpaBHEHHSIM XMMHUYECKHX PEAKLIU 1 HAXOAUTh KOJIMYECTBO BEUIECTBA, 00BEM U MAcCy peareHTOB WM
IPOJYKTOB PEaKLUH C ONOPOil Ha 00Opasel, aNrOpUTM yUeOHBIX JEHCTBHIA;

BJIAJICHNE OCHOBHBIMH METOJAAMH HAy4yHOro TMoO3HaHMsA (HaOdroneHWe, W3MEpEHue,
OKCIIEPUMEHT, MOJICIIMPOBAHUE) TPH H3YyYCHWH BEIIECTB M XHMUYECKUX SBJICHHH C OIMOpPOH Ha
JITOPUTM Y4EOHBIX JIEHCTBHIA; yMEHHE CPOPMYIUPOBATH IPOOIEMY U MPEIUIOKUTD IyTH €€ PEIICHUS
C TIOMOIIBIO TIeJlarora; 3HaHue OCHOB 0€30MacHOI paboThl ¢ XUMUYECKUMH BEIIECTBAMHU, XUMHYECKOM
MOCYI0U 1 JTa0OpaTOPHBIM 000PYIOBAHUEM;

HAJIMYUE MPAKTHYECKUX HABBIKOB IUTAHUPOBAHUS U OCYIIECTBIICHHUS CIIEIYIOIMX XUMHYECKUX
HKCHEPUMEHTOB TI0J] PYKOBOACTBOM YYHUTENS C OOCYXKICHHEM IUIaHa pabOThl WM COCTaBJICHHUEM
TaOJIUIIBL:

U3y4eHHE U ONucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAaKOMJICHHE ¢ PU3MYECKUMHU U XUMHYECKUMU SBJICHUSIMH;

OTIBITHI, WIUTIOCTPUPYIOINE PU3HAKU MPOTEKAHUS XUMUYECKUX PEAKIIHIA;

U3y4YeHUE CIIOCOOO0B Pa3/IeTICHUSI CMECEeH;

MOJIyYeHHE KUCIIOPO/ia M U3YYEHHUE €TO CBOWCTB;

HOJTy4eHHEe BOJOPO/Ia M U3yYCHUE €r0 CBOMCTB;

MOJIyYeHHE YTIIEKUCIIOTO ra3a U U3y4YeHUE €r0 CBOWCTB;

NOJTy4eHHE aMMHUaKa U U3y4eHHE ero CBOWCTB;

IPUTOTOBIICHHE PACTBOPOB C OINPEIEIIEHHON MacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA;

UCCJIEJOBAaHHUE M ONMCAaHUE CBOWCTB HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KIACCOB;

IPUMEHEHUE WHIUKATOpPOB (JJaKMyca, METWIOpaHka U (eHosranenHa) Ui ONpeneieHUs
XapakTepa cpelibl B pacTBOpax KUCIOT M IIeI04ei;

U3yYeHHe B3aMMOACWUCTBUS KHUCIOT C METaJUIAMH, OKCHIAMH METAJlJIOB, PACTBOPHUMBIMH H
HEepacTBOPHUMBIMU OCHOBAHHSMHU, COJISIMU;

MOJTyYeHHEe HEpaCTBOPUMBIX OCHOBAaHUH;

BBITECHEHHE OJJTHOT'O MeTajljla IpyIr'MM U3 pacTBOpa COJIH;

UCCIIeIOBaHHE aM(OTEPHBIX CBOHCTB THIPOKCH/IOB ATFOMUHUS M IUHKA;

pellleHHe HKCHEpUMEHTANbHbIX 3afady Mo TeMe «OCHOBHBIE KJAcChl HEOPraHWYECKHX
COEeIMHEHUIY;

pelIeHne IKCIIEPUMEHTANIBHBIX 337124 110 TeMe « JEKTPOITUTUYECKAs TUCCOLHALINSY;

pelIeHne SKCIepUMEHTaIBHBIX 33/1a4 10 TeMe « BaykHeIne HeMeTauibl U MX COSAMHEHUS;

peleHne YKCIIePUMEHTANIbHBIX 33134 110 TeMe «BaxxHele MeTauibl 1 UX COeAMHEHUS;

XUMHYECKHE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE TPHU3HAKH TPOTEKAHUS PEAKIHA HOHHOTO
oOMeHa;

Ka4eCTBEHHBIE PEAKIMH Ha MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX MOHBI: XJIOPUI-, OpOMHU]I-,
uonua-, cyiabdar-, ¢dochar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUAPOKCHI-MOHBI, KATHOHBI aMMOHMS,
Marausi, Kajaplus, allFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), HuHKa;

YMEHHE TPEACTaBIATh pe3yJbTaThl SKCIIEpUMEHTa B (opMe BBIBOJOB, J0Ka3aTENbCTB,
rpaduKOB U TAOJIHII ¥ BBISIBIISITH IMITUPHUECKUE 3aKOHOMEPHOCTH;

BJIaJICHHE TMpaBUJIaMHU O€30MacHOr0 OOpalleHuss C BELIECTBAMHU, HCIIOJIb3YEMBIMH B
MOBCEHEBHON JKM3HM, a TakKe NpaBWIAMH TIOBEICHHS B IEISIX COEPEKEHUS 3I0POBbS W
OKpY’Kalollel MpUpoIHON Cpeibl; TOHMMaHKUe Bpesia (OMacCHOCTH) BO3JCHCTBUS Ha JKUBbIE OPraHU3MbI
OTIPENICICHHBIX BEIIECTB, a TaKKe CII0OCOOOB YMEHBIICHHWS W TPENOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS; TOHUMAHUE 3HAUYCHHS KHUPOB, OCITKOB, YIIEBOAOB JJIs OpraHM3Ma YellOBeKa;

BJIaJICHNE OCHOBAMH XHMHYECKOH TPAMOTHOCTH, BKJIIOYAIONIEH yMEHHE TPaBWIIBHO
MCMOJIb30BaTh N3YUYEHHBIE BEIIECTBA U MaTepHalbl (B TOM YMCIIE, MUHEpPAJIbHBIE YA00PEHUS, METalIbI
Y CIUIaBBI, TPOAYKTHI epepaboTKH MPUPOIHBIX UCTOYHUKOB YTIEBOAOPOAOB (YIJIs, IPUPOIAHOTO Ta3a,
He(TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha MPOU3BOJICTBE; YMEHHE MPUBOAUTH IMPUMEPHI MPABUIBLHOTO
WCTIOJIH30BAaHUS M3yYCHHBIX BEIIECTB U MAaTEPHAJIOB;
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yYMEHHE yCTaHaBIUBATh CBSI3U MEXIY peajbHO HAOII0JaeMbIMU XUMUYECKUMU SIBICHUSMU U
nporeccamMu, MPOUCXOAAUIMMU B MAaKPO- 1 MUKPOMHUPE, OOBSCHATH PUYMHBI MHOTOO0pa3us BEIIECTB;
yMEHHE MHTErPUPOBATh XMMHUECKHE 3HAHUA CO 3HAHUSIMH JIPYTHX yU4EOHBIX MPEAMETOB C MOMOIIBIO
IeJlarora;

npejcTaBieHue o cdepax MpodeccuoHalbHON JesSTeNbHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMHU Ha TOCTUKEHUSAX XMMHUUYECKON HAyKH; HaJIU4UE OIbITA
paboThl ¢ pa3IMYHBIMU UCTOYHMKAMU HHGPOpPMAIUMU MO XUMHU (HAyYHO-TIOMYJISpHAsl JTUTepaTypa,
CJIOBapH, CIPAaBOYHHMKHU, HHTEPHET-PECYPCHI) C ONIOPOM HA aIrOPUTM: YMEHHUE OOBEKTHUBHO OLIEHUBATH
MH(OPMAILIHIO O BEIIECTBAX, UX MPEBPAIICHUIX U MPAKTUYECKOM IPUMEHEHHH.

TpeOoBaHuMsI K TPEIMETHBIM pe3yJbTaTaM OCBOCHHS Yy4eOHOro mpenMera «XUMHSY,
pacmpesieieHHbIC 110 To/1aM 00ydeHUs

PesynbraThl 110 rogaM (GOpPMYIHPYIOTCS MO NPHUHIMIY JT00aBJICHUS HOBBIX PE3yJITAaTOB OT
rogma K roay, Yy:KC€ Ha3BaHHBIC B HNPCAbIAYIIUX TIoaax II03WLUH, KaK IIPaBUJIO, IJOCIOBHO HC
MOBTOPSIIOTCS, HO YYHTBHIBAIOTCSA (PE3y/bTaThl OYEPEIHOrO ToJla IO YMOJIYAHUIO BKIIOYAIOT
pe3yJIbTaThl NPEABLAYLIHNX JIET).

8 KJIACC

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX IOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJAHOPOAHAsT M HEOJHOPOAHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHasi M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Mmacca,
MaccoBasi JOJS XMMHYECKOTO 3JEMEHTa B COEJAWHEHHH, MOJSAPHBIA OOBEM, OKCHI, KHCIOTA,
OCHOBAaHHE, COJb, *INEKTPOOTPULATENIBHOCT®, CTENEHb OKHUCICHMS, XUMHMYECKass peakuus,
Kiaccu(UKalusl peaKkmHid: pEeakuu COEAWHEHHS, PEaKIHH pa3JIOXKEeHUs, PEaKIHUH 3aMEeUICHUS,
peakiuu oOMEHa, 3K30- U SHAOTEPMHUUYECKUE peakluH; *TerioBoi 3¢ dexT peakuuu™; sapo aroma,
AJIEKTPOHHBIA CIIOM aToma, aTOMHas OpOMTaldb, pajuyC aroma, XMMHUYEcKas CBf3b, IOJIApHAs U
HENoJIIpHasi KOBAJICHTHAsl CBsI3b, MOHHAs CBSA3b, MOH, KAaTHOH, AaHUOH, PAacTBOpP, MaccoBas JOJd
BelllecTBa (IIPOLICHTHAs! KOHIIEHTpAIsl) B PaCTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX MOHATUH (CM. M. 1) U IPUMEHSTH 3TH
MOHSTHSI TIPU OMMCAHUU BEILIECTB U X MPEBPAICHHUI;

UCIOJIb30BaTh XMMHMUYECKYI0 CUMBOJIMKY JUISI COCTaBJIEHUS (DOPMYJ BELIECTB, MOJEKYISIPHBIX
YpaBHEHUH XMMHUYECKUX PEaKIIUii, 2JIEKTPOHHOTO OajaHca;

OTpeNieNATh BaJIEHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COEIUHEHUSX; CTEIICHb OKUCIICHUS
AJIEMEHTOB B OMHApPHBIX COEAMHEHUSX C OTOPOM Ha OINpeAeseHUs, B TOM YHCJIEe CTPYKTYpPUPOBAHHBIE;
MPUHAAIIEKHOCTh BELIECTB K ONpEAeNEHHOMY KJIAacCy COeIMHEHHMH 1mo (opMynam; BUI XMUMHUYECKOMH
CBsI3M (KOBaJEHTHAs U MOHHAs) B HEOPTAaHUYECKUX COCAMHEHUSIX;

UMETh MPEACTABIECHUE O CHCTEME XHMHUYECKUX 3HAHUHW, YMETh C IIOMOIIBIO YUYHUTEIN
MPUMEHSTh CHUCTEMY XUMHUYECKHX 3HAaHUN, A YCTAHOBJICHHS B3aUMOCBS3U MEXIY H3YYEHHBIM
MaTepHajJioM U TpH IOJyYeHUHM HOBBIX 3HAHWM, a Takke MpH paboTe C MUCTOYHMKAMHM XMMHYECKOH
nHpopmanuu. OpUEeHTHUPOBATHCS B MOHATHSIX M ONEPUPOBATh UMU HA 0A30BOM YPOBHE, MPUMEHSTH
IIPU BBIMOJIHEHUH Y4EOHBIX 3aJaHUi W PELICHWH PAacueTHBIX 3a/1au C OMOpPOi Ha alropuTM y4eOHBIX
JNEUCTBUNM W3YUYEHHBIE 3aKOHBl M TEOPWH: 3aKOH COXpaHeHMs Mmaccel, llepumommuecknii 3akon [I.1.
MeneneeBa, *3akOH NOCTOSHCTBA cocTaBa™®, 3aKOH ABOrajipo; aTOMHO-MOJIEKYJISIpHAs TEOpHs.
CootHOoCcUTh 0003Ha4YeHMs, KOTOpble MMetoTcs B Tabmuie «llepuoanueckas cucreMa XUMHUYECKHX
anemeHToB [l. 1. MeHneneeBa» ¢ UYUCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB U 3apsj sipa, O0Ilee YUCIIO AJIEKTPOHOB U paclpeiielieHne UX MO AJIEKTPOHHBIM
CJIOSIM);

KJIaCCU(UIIUPOBATbXUMHUYECKHE 3JIEMEHThI; HEOPraHUYECKHE BEIIECTBa; XUMHUUECKHUE PEeaKIINU
(Mo yMcay M cOCTaBy Y4YacTBYIOIIMX B PEAKIIMU BELIECTB, MO TEIUIOBOMY 3(p(eKTy, M0 U3MEHEHUIO
CTETIeHU OKUCJICHUS XUMHUECKHUX 3JIEMEHTOB) C OMOPOI Ha CXEMBI;

XapaKkTepu3oBaTh (ONMUCHIBATh) OOIIME XMMUYECKHE CBOWMCTBA BELIECTB Pa3IMYHBIX KIACCOB,
MOATBEPK/Iasi ONMHMCAHWE NpPUMEpPaMH MOJIEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHMHUYECKHX
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pEeaKIuii ¢ OMOPOIl HA CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BELLECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS; BO3MOKHOCTH
MPOTEKaHUS XHUMHUYECKUX TPEBpaIlCHU B pa3jIMYHbIX YCJIOBUAX IIOCNIE MpEeABAPUTEIHHOTO
00CYKJICHHUS C Mearorom;

BBIUKCIISTH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO IOJIIO
XMUMHYECKOT0 3JIEMEeHTa 1o (hopMyJie COeAMHEHHSI; MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE; MIPOBOIUTH
pacuéThl M0 YpaBHEHUIO XUMUYECKOM PEaKIIUU C ONOPO Ha alrOPUTM;

IIPUMEHSTh OCHOBHBIE OIIEpPAallMK MBICIIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
00o001IeHne, cucteMarusanus, KiaccuuKalus, BbISIBICHUE MPUYNHHO-CIEICTBEHHBIX CBSI3ed — UId
U3Y4YEHMsI CBOMCTB BELECTB MU XMMMUYECKHUX pEaKLUi; €CTECTBEHHO-HAYYHbIE METO/bI IO3HAHUSA —
HaOIOJICHUE, W3MEpPEHUE, MOJCIMPOBAHUE, OJKCIIEPUMEHT *(pealbHBIM W  MBICICHHBIN )* o
PYKOBOJCTBOM I1€J]arora;

CJIeIOBaTh MpaBUiIaM MOJb30BaHUS XUMHUECKON NOCYA0M U 1a00paTOpHBIM 000PYI0BaHHEM, A
TaKXKe TMpaBWiaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMHU IO BBIOJHEHUIO
71a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJIYYSHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpoaa
U KHCIIOpOJa), NPUTOTOBJIIEHHWIO PAacCTBOPOB C OINpEAEIEHHOW MaccoBOW J10Jiell PacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh U MPOBOAUTh XUMUYECKHE SKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB
miesioueid M KUCJIOT C IOMOINBI0 HWHAUKATOPOB (JIaKMyC, (eHON(TaICHH, METUJIOpaHX | p.),
MOATBEPKIAIOIIUX KAueCTBEHHBIM COCTAaB HEOPraHWYECKUX BEIIECTB (KaYeCTBEHHbIE PEaKUUU Ha
HOHBI) 10| pyKOBOJICTBOM I1€J]arora.

9 KJIACC
PaCKpbIBaTh CMBICJI OCHOBHBIX XHMHWYCCKUX MOHSATHN: XUMUYECKUU 9JICMCHT, 4aTOM, MOJICKYIJIA,
HOH, KaTHuoOH, AHHOH, IMpOCTOC BCIICCTBO, CJIOKHOC BE€IICCTBO, BaJICHTHOCTD,

3JIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKiysl, XMMHUECKas CBA3b, *TEeII0BON
3pdeKT  peakIuu,MONb*,  MOJNAPHBIA  O00BEM,  PacTBOp;  OJCKTPOJIUTHI,  HEIIIEKTPOJHUTHI,
JIEKTPOJIMTUYECKAs JUCCOLMAlMs, PpeakUud HOHHOro oOMEHa, KaTajau3aTop, *XMMHUYECKoe
paBHOBecHe, oOpaTUMble U HEOOpaTUMBbIE pEaKUUU™, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIuHy,
OKHMCIIUTEb, BOCCTAHOBHUTEJb, OKUCIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOINHUs, aM(pOTEPHOCTH,
XUMHYECKas CBsA3b (KOBaJEHTHAs, MOHHAs, METaJINYecKas), KpUCTaJUIMuecKas pemeéTka, *Koppo3us
METAJUIOB, CIUIaBbl; CKOPOCTh XMMUYECKOH peakuuu™®, npeaenbHo nomyctumas koHueHtpanus (I1IJIK)
BELIECTBA;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX MOHATHH (CM. M. 1) M NPUMEHSATh 3TH
MOHSTHSI TIPU OMMCAHUU BEIIECTB U X IPEBPAICHHUI;

UCMOJIb30BaTh 3HAKU M CHUMBOJIBI JUIs (DPUKCAL[MM PE3yJIbTATOB HAOJIOJEHUH, COCTaBJICHUS
(dhopMyJ BEIIECTB M YPAaBHEHHUN XUMHYECKUX PEaKIUi, 3al1CH JaHHBIX YCIOBUHN 3aaa4. Mcnonp30BaTh
obo3HaueHus, umeromuecs B Ilepuoanyeckoit cucreMe U TabiaMIle PACTBOPUMOCTU KHCIOT,
OCHOBAHWH M coJIeH B BOJIE 11 BBHITTOJTHCHUS 3aJaHN.

ONpEACIATh BAJICHTHOCTb W CTENEHb OKHCIEHUS XUMHUYECKHX JJIEMEHTOB B COEIUHEHUSX
Pa3IMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K ONPENCIEHHOMY KJlaccy CO€AMHEHUN C OMOpoW Ha
OIIpEe/IENICHUs, B TOM YHUCIJIE CTPYKTypPHUPOBAHHBIE; BUABI XUMUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs,
MeTaJlJINYecKasi) B HEOpPraHMYECKUX COEIMHEHHUAX; 3apsA] MOHA MO XMMHUYECKOW (opMmyIlie; XapaKkTep
cpeabl B BOAHBIX PAacTBOpax KUCIOT W ILNENOYEH, *THN KPUCTAUIMYECKOH PEIETKH KOHKPETHOTO
BelecTBa*;

packpbiBaTh cmblcn [lepuoguueckoro 3akonHa .M. MenzaeneeBa M JEMOHCTPUPOBATH €r0
MOHUMaHMe: *omuchiBaTh M XapakTepuszoBarh® Tabianunyto ¢opmy Ilepuonnueckoil cucreMsl
XMMHUYECKHX 3JEMEHTOB: pasziNyaTh MOHATUS «TJaBHasg mnoarpynna (A-rpynma)» U «mobodHas
noarpynna (b-rpynmna)», Manble U OoJbIIME MEPHOIBI; *COOTHOCUTH* 0003HAUEHHUS, KOTOpHIE
UMEIOTCSI B MEPUOJMYECKON Tabiuie, € YHUCIOBBIMU XapaKTEPHUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj A1apa, oOIlee YMCIO AJIEKTPOHOB U pacHpelesieHne UX 0
AJIEKTPOHHBIM CJI0AIM); *OOBACHATH® 0OIIMe 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB XUMHUYECKUX
AJIEMEHTOB U MX COEJMHEHUH B Mpeesiax MajiblX NEPUOAOB U TJIaBHBIX MOATPYIII C YYETOM CTPOCHHUS
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UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHUE HJIEMEHTBI; HEOPIraHNYECKHUE BEIIECTBA; XUMHUECKUE PEaKIIH
(MO 4YMCiIy M COCTaBYy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMJI0BOMY 3()(eKTy, Mo M3MEHEHUIO
CTENEHEN OKUCIIEHUS XUMHUYECKHX 3JIEMEHTOB) C OIOPOI Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATh) 00IIME M cHelUpUUYECKHe XHUMHYECKHE CBOWMCTBA BEIIECTB
pa3IMyYHBIX KJIACCOB, IOIATBEP)KIasi OMMCAHHME INPUMEPAMU MOJIEKYJSPHBIX U HOHHBIX YpaBHEHMM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI C ONOPOIi HA CXEMBI,

COCTaBJISITh YPABHEHHUS 3JIEKTPOIUTHUECKON JUCCOLMALMU KUCIIOT, LIEJI0OUEN U COJIEH; TIOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakIUil MOHHOrO OOMEHa; YpaBHEHHUS peakiuil, MOITBEPKIAIOIINX
CYLLECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMU Pa3JIMUHBIX KJIACCOB;

pacKpbiBaTh  CYLIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUi  MOCPEeICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OallaHca ATHX PeaKIuii;

MIPOrHO3UPOBATHCBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHS; BO3MOKHOCTH
MPOTEKaHHU XMMUYECKHX MPEBPAIICHUH 1TOCIIE PEABAPUTEIBHOTO 00CYKICHHS C TIeIaroroMm;

BBIUKCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO IOJIIO
XUMHUYECKOT'0 JIEMEHTA [0 (OopMyJie COETMHEHUS; MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; IIPOBOAUTD
pacuéThl M0 YpaBHEHUIO XUMUYECKOM PEAKIIUU C ONIOPOM Ha arOPUTM;

CJICZIOBAThIIPABUIIAM TI0JI30BAHUSI XMMUYECKOH MOCYI0i U 1a00paTOpHBIM 000PYIOBaHUEM, a
TaK)Ke IMpaBWIaM OOpAaIlEHUsl C BEUIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO BBITOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB TIO MOJyYECHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO Ta3a);

IPOBOAMTH PEAKIMM, MOATBEP)KIAIONIME KAaYECTBEHHbIM COCTaB pPa3JUYHbIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOPHI- OpOMUI-, HOOUA-, KapOoHat-, pocdart-, cunukar-, cynbdar-,
TUJIPOKCH/I-UOHBI, KATUOHBI aMMOHMSI M MOHBI M3YYEHHBIX METaUIOB, IMPUCYTCTBYIOIKE B BOJHBIX
pacTBopax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHbBIE OIIEPAIIMN MBICIUTEIBbHON JIEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000111IeHNEe, CUCTEeMATU3aIUIO, BBISBICHUE MPUYMHHO-CICICTBEHHBIX CBSA3EU — JUISl U3YUYEHUsI CBOMCTB
BEIIECTB M XUMHUECKUX PEAKIINIA; €CTECTBEHHO-HAY4YHbIE METObl TIO3HAHUS — HAOJII0IeHNE, U3MEPEHNE,
MO/JICIMPOBAHUE, IKCIIEPUMEHT (PealbHbIM U MBICTIEHHBIN).
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TEMATHYECKOE INIAHUPOBAHUE
Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsi

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

Tempbl, OcHoBHOE conepxxaHue OcHOBHBIE BU/IbI 1eATeJIbHOCTH
packpbiBalonue 00y4Jarouuxcs
AAHHBINA pa3aea

NPOrpamMmsl,

H KOJIHIECTBO YacoB,
OTBOAMMOE HA UX
HU3yYCHUE

Pa3nen 1.IlepBoHavyaibHble XUMHYecKHE MOHATHSI(20 U)
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Tema 1. Xumusa —
BaskHasl 00J1aCTh
€CTeCTBO3HAHUA U
NPaKTHYEeCKOMI
IeATeJIbHOCTH
YyeJI0BeKa

(54)

[Ipeamer xumun.*Poias XUMUH B )KM3HU YEJIOBEKA.
XuMus B cucTeMe HayK. MeTo1bl TO3HAHUS B
XUMHUH. *

Tena u BemecTBa. ®uznueckue cBOIICTBA BEIIECTB.

ArperaTHoe cocTOsTHUE BenecTB. YuCThIe
BeriecTBa 1 cmec. CriocoObl pa3aeneHus cMecei.
dusnueckue U XUMUIecKue siieHus. [Ipu3Haku u
YCIIOBUS IPOTEKAHUS XUMUYECKUX PEAKIIHA.
3HAKOMCTBO C IIpaBHJIaMH 0€30MaCHOCTH U
npuémamu paboThl B XUMHYECKOH JIabOpaToOpuu.

JdemMoHcTpanuu

1. JTaGopaTopHoe 00opyaOBaHuE.

2. Paznmuynbie BUABI XUMUYECKOU ITOCY/IBI.

3. O0pas31ipl BEIIECTB.

4. Crioco0OsI pasnenenus cmeceit (punpTpoBanue,
BbINIAPUBAHUE, TUCTUILIALINA, XpoMaTorpadus).
JlaGopaTopHble M IPaKTHYeCKHEe PA0OThI
Jlabopamopnvie onvimul:

Omnucanne GU3NIECKIX CBOWCTB BEILIECTB.
Paznenenue cmecH ¢ MOMOIIbIO MarHUTA.
Ipaxmuueckue pabomul.

Ne 1. JlaGopaTopHoe 060py10BaHHE U IPUEMBbI
pabotsl ¢ HUM. [IpaBuia 6e3omacHoi paboThI B
XMUMHUYECKOH J1abopaTopuH.

Ne 2. Ouncrka 3arpsi3HeHHON MOBApEHHOI coH
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PaCKpI)IBaTB CMBICIT U3y4YaCMBIX TTOHATHH C IIOMOIIBIO II€AArora.

PackpsiBaTh posib XUMHHM B IPUPOJIE U KU3HM YEIIOBEKA, €€ CBA3b

C IpyTMMU HayKaMH.

Pa3nuyare yncThlie BemecTBa U CMECH; OJHOPOIHBIE U
HEOJITHOPOJHBIE CMECH;

Paznuuath Qu3nueckue U XMMUYECKHE SIBICHUS C OTIOPOil Ha
OIPECIICHUS.

OnpenensTb NPU3HAKU XMMHUECKUX PEAKIMHA U YCIOBUS UX
IIPOTEKAHUS.

CrnenoBaTh IpaBUIaM I0JIb30BaHUS XUMUYECKOM 1TOCY10M 1
1a00paTOpPHBIM 000pPYIOBaHUEM, A TAKXKE ITPaBUIIAM
oOpallleHusl ¢ XUMUYECKUMU BeIlle-CTBAMU B COOTBETCTBUH C
MHCTPYKLHSAMU 110 BBIIIOJHEHUIO IPAKTUYECKUX paboT MoJ
KOHTPOJIEM IIEJarora.

IInanupoBaTh ¥ MPOBOJUTH XUMUYECKHI SKCIIEPUMEHT I10
M3YyYEHUIO U OTIMCAHUIO (PU3MUECKUX CBOWCTB BEIIECTB,
Croco0OB pa3/ieleHHsl CMecel BEIeCTB 10l PyKOBOJCTBOM
nejarora ¢ 00Cy X /1eHUEM IU1aHa paboThl.

Hcnonp30BaTh Opu BHIOJHEHUN YYEOHBIX 3a/laHUM U B
IIPOLIECCE UCCIIENOBATENBCKON NEATEIIBHOCTH HAyYHO-
MOMYJIAPHYIO JTUTEPATYPY XUMUYECKOTO COAEPKAHUSA,
CIIpaBOYHBIE MaTepHalbl, pecypcsl IHTepHEeTa ox
PYKOBOJACTBOM II€1arora.

BricTpanBath pa3BEPHYTHIE MTUCEMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha MH(pOpPMaIUIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepHuasoB, FPAMOTHO UCIIOJIb30BaTh U3YYCHHBIN
MOHATUIHBIN anmnapar Kypca XUMUHU



Tema 2. BemecrBa
U XUMHYeCKHe peakiun
(15 q)

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE DJIEMEHTHI.
3HaKky (CUMBOJIbI) XUMUYECKUX JIEMEHTOB.
[IpocTsle u cnoxHble BenecTBa. ATOMHO-
MOJICKYJISIPHOE YUEHUE.

Xumnueckas popmyiia. BaneHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB. *3aK0OH MMOCTOSIHCTBA
cocTaBa BeulecTB.* OTHOCUTENbHAs aTOMHAsl Macca.
OTtHocuTenbHast MOJIEKyJIsipHas Macca. MaccoBas
JI0JIs1 XUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU.
DU3NYECKUE U XUMUYECKUE SBICHUSA. XUMUYECKas
peakuus. [Ipu3Haku U yciaoBust npoTeKaHUS
XUMHYECKUX PeaKIui. XUMUYECKUE YPABHEHUS.
Turmbl XUMHYECKUX peakuuil (COeTUHEHHUS,
pa3IoKeHus, 3aMEIICHUSI, OOMEHA).

3aKOH COXpaHEHUsI MacChl BEIIECTB.

*M. B. JIoMOHOCOB — yU€HBIH-3HIUKIONEANUCT. *

JdemMoHcTpanuu

dusnueckue ABICHUA (pacTUpaHue caxapa B
CTYTIKE, KUTICHUE W KOHJICHCAIIUs BOJIBI U T. 11.).
XuMudeckue siBlIeHus (TOpeHrne CBeYH,
pa3JioKEeHHUE caxapa, B3aMMOAEHCTBUE CEPHOM
KHCIIOTHI C XJIOPUJIOM Oapwsl,

paznoxenue runpokcuaa meau(ll),
B3alMO/JICVICTBHE JKeJIe3a C CEpOi, B3aUMOJEHCTBUE
xkenesa ¢ pactBopom conu Meau(1l)).

OnbIT, WIUTIOCTPUPYIOIINNA 3aKOH COXPaHEHUs
MAacCHI.

JlabopaTopHble U IPaKTHYeCKHe PadoThl
JlaGopaTopHBIE OTIBITHI:

[Tpumeps! pusndeckux sBICHUI (TIIaBICHNE
BOCKa, TassHHE JIbJIA).

[TpuMepbl XUMUYECKHX SBICHHH (TPOKATUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meia ¢
KHUCJIOTOM).
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[IpuMeHATh ecTECTBEHHO-HAYYHbIE METO/Ibl IIO3HAHUS (B TOM
qrcie HabIoAeHNe, MOICTTMPOBAHUE, SKCIICPUMEHT)

Y OCHOBHBIE OI€PALMU MBICIUTEIbHON JEATEIBHOCTH
(cpaBHEHUe, KIaccu(pUKALNA) 751 U3YUECHUS BEILECTB U
XMMHMYECKHUX PEAKIIMH C OIIOPOM Ha aJITOPUTM UJIH CXEMY.

PackpsIBaTh CMBICT M3y4aeMbIX ITOHATUN U 3aKOHOB U
IIPUMEHATH 3T IOHATUSA IIPU ONIMCAHUU CBOMCTB BEILECTB U UX
MPEBPALLECHUI C ONIOPOM HA IUIAH U KJIIOUEBBIE CJIOBA.

Paznuuare pusnyeckue U XUMHUYECKHE SIBJICHUS, OOBSACHATh UX
CYIIHOCTb C TOYKH 3pEHUS aTOMHO-MOJIEKYJIIPHOI'O YUEHUS C
OIOPOM Ha OIPENETICHUS U CXEMBI.

Onpenensitb NPpU3HAKU XUMHUECKUX PEAKLIUN, YCIOBUS UX
IIPOTEKAHUS.

OOBSCHATH CYIIHOCTh (PU3NUYECKUX U XUMUYECKUX SBJICHUH C
TOYKH 3PEHUSI aTOMHO-MOJIEKYJIIPHOTO YYEHHUS C
HCIIOJIb30BAaHUEM BU3YaJIbHOU OIIOPHI.

KnaccuduuupoBarh XMuMUYecKHe peakLnuu (110 YUCITY U COCTaBY
pearupyromux 1 00pa3yroIuXcs BEMIECTB) ¢ OTOPOi Ha
CXEMBI.

CocraBnarh popmysbl OMHAPHBIX BEIIECTB MO BAJIEGHTHOCTU U
OTpeNieNATh BAJIEHTHOCTH 110 (hOpMyJiaM BEIIECTB € OMOPOH Ha
QITOPUTM YUYEOHBIX JICUCTBUH.

PaccraBnsaTh K03 UIMEHTH B YPAaBHEHUAX XUMHUYECKUX
peaxiuii ¢ onopoi Ha aIroOpuUTM YUeOHBIX JEHCTBHIM.

CnenoBarb npaBuiIaM NOJIb30BAHNS XUMUYECKOH MOCYI0N U
71ab0paTopHBIM 000PYAOBaHKEM, a TAKXKe MpaBUIaM OOpalleHHs
C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUAMHU 110
BBIITOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX OIBITOB 10T
KOHTPOJIEM IEAarora.

Hcnonp30BaTh Ipu BHITOJHEHUN YYeOHBIX 3a/laHUM U B
IIPOLIECCE UCCIIEN0BATENBCKOM AESITEIBHOCTH
HaY4YHO-TIONYJISIPHYIO JIUTEPATypy XUMHUECKOTO COJIEPKaHUS,
CIIPaBOYHBIE MaTepUabl, pecypchbl IHTepHETA oA
PYKOBOJCTBOM II€Jarora.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C



Tema 3. Bo3ayx.
Kucaopoa. Ilonsitue 00
OKCHIAX

(54)

Moaenu aToMOB U MOJIEKYJT

[IpakTrueckas padota Ne3 [IpuzHaku mpoTeKaHUs
XUMHYECKHUX PeaKIHii

Boruuciaenus

— OTHOCUTEIBHOU MOJIEKYJISIPHONW MacChl
BELICCTB;

— MacCOBOM JIOJIM XUMHUYECKOI'0 3JIEMEHTA 110
(bopmyse coeTMHEHNUS.

omnopoit Ha HHGOPMAIIHIO U3 YIeOHHKA M CTIPABOYHBIX
MAaTEepHAIOB, TPAMOTHO KCIIOJIb30BaTh H3YYEHHbIN
MOHATUIHBIN anmapaT Kypca XUMUHU

Pa3nen 2. BaxkHeiimme npeacTaBuTeIM Heopranuueckux Bemrects (30 1)

Boznyx — cmech ra3oB. CoctaB Bo3ayxa.
Kucnopoa — snemeHT u npocToe Belle-

cTBO. O30H — *anmnoTponHasi MO (HUKAIIS
kuciopoaa. *HaxoxieHue Kuciaopoja B Ipupoe,
¢bu3nvecKkre 1 XUMHUECKUE CBOMCTBA (PEaKIiu
OKHCJICHUS, TOpeHHe). Y CII0BUS BOSHUKHOBEHHS U
npekpaieHus ropeans. [lonsTie 06 okcumax.
*CriocoObl MoJTyueHHst KUCIOPOAa B J1abOpaTopuu
Y TIpOMBIIIIeHHOCTH. * [IpuMeHeHne Kuciopoa.
KpyroBopoT kuciaopozaa B Ipupoze.

*TernoBoi 23 PEeKT XUMUIECKOI peakIuu,
MOHATHE O TEPMOXUMUYECKOM YPaBHEHUH, IK30*-
Y DHJIOTEPMUYECKHUX PEaKIUsIX.

*TonnuBo (HedTh, yroib U MeTaH). 3arps3HeHue
BO3/yXa, CIIOCOOBI €T0 MPEI0TBPAICHHS.
Ycunenue napHUKoOBOro 3pdexra, pazpyueHue
030HOBOTO CJIOsL. *

JdemMoHcTpauuu
BsaumoneiictBue docdopa, ceprl u xenesa ¢
KHCIIOPOAOM (BO3MOKHO MCTIOIH30BAHUE
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PackpbIBaTh CMBICI U3y9aeMbIX IMOHSATHI U IPUMEHSITH 3TH
TIOHSATHS TIPH ONIMCAHUU CBOMCTB BEIIECTB M UX MPEBPAIICHUI C
MCIIOJIb30BAHNUEM OIOPHBIX CJIOB U KITHIIIC.

XapakTepu3oBatTh (ONMUCHIBATH)C ONOPOLU HA NJIAH, CXEMY,
KPamKyro 3anuch
COCTaB BO3/lyXa, PU3NYECKUE U XU-MHUECKHUE CBOICTBA
KHCJIOPO/Ia, CIIOCOOBI €T0 MOTyYeH s, IPUMEHEHNE 1 3HAYCHHE
B MIPUPOJIC U )KU3HH YEIOBEKA.

Cpasnusamsv peakyuu 20peHUsi U MeONeHHO20 OKUCTEHUS C
MpeBapUTENbHBIM 00CY X ICHUEM MTapaMeTPOB CPaBHEHHUSI.

Cobupath pUOOPHI IS MOTYICHUS KHCIIOPOo/1a (BBITECHEHUEM
BOJIBI M BO3/IyXa).

Pacro3naBath ONMBITHBIM ITyTEM KHCIIOPO/T TIO]T KOHTPOJIEM
nejarora.

Hcrnonb30BaTh XUMHYECKYIO CUMBOJIAKY JJTST COCTABIICHUS
(dbopMyI1 BEeUIeCTB, MOJICKYJISIPHBIX YPABHEHUH XUMHUECKHUX
peaKkuuii ¢ y4acTUEM KHCIOPO/Ia.

OOBSCHATH CYIIHOCTh SKOJIOTHYECKHUX TPOOIIeM, CBI3aHHBIX C
3arpsi3HEHUEM BO3/TyXa.

CrnenoBatb npaBuiIaM O6e301acHOi paboThl B TabOpaTOpHH MpH
WCTIOJIh30BAHUU XUMHUECKOM TTOCY Il U 000PYIOBAHUS TIO]]



Tema 4. Bogopona.
ITonsiTHE 0 KHCJI0TAX
H COJIfIX

(54)

BHJICOOTIBITOB).

Onpenenenue coqep:kanus KUCIOPOia B BO3IYXE.
OnbITHI, IEMOHCTPUPYIOIIHE YCIIOBHUS
BO3HUKHOBCHUA U HperaH_[CHI/IH FOpeHHH.

JlaGopaTopHble M IPaKTHYeCKHe PA0OThI
JlaGopaTOpHBIH OTIBIT:

O3nakomiieHHE ¢ 00pa3laMi OKCH/IOB.
[IpakTuueckas padora:

No 4. TTonyuenue K1CIOpoa, U3y4eHHE ero
CBOMCTB.

Buruuciaenus

— MOJIEKYJISIPHOM Macchl KMCIIOPOJa U 030HA HA
OCHOBAaHHWHM aTOMHO# MacChl XUMHUYECKOTO
dJIEMEHTA

Bonopos — 35eMeHT 1 IpocToe BELIECTBO.
Haxoxxnenue B npupoae, Gpuzndeckue u
XUMUYECKHE CBOMCTBA (HA IpUMEPE
B3aUMOJICHCTBUS C HEMETAJIIAMU M OKCUAAMU
METaJIJIOB), IPUMEHEHHUE, *CcrocoObl NOTyUeHus. *
[ToHsTHE O KUCIIOTAX U COJAX.

JdemoHcTpanuu

[Tonyuyenne, cobupanue 1 pacrio3HaBaHHUE
BOJIOpPOJIA.

I'openune Bogopona.

BsaumoseiictBue Bogopoaa ¢ okcuaom meaun(ll).

JlaGopaTopHble M IpaKTHYeCKHEe PA0OThI
JIaGopaTOpHbIii OMBIT:

B3anmopeiicTBre KHCIOT ¢ METAJITIAMH.
[TpakTuueckas padora:

No 5. TTonyueHnne BoAOpoJa, U3YUYEHHE €TO
CBOJWCTB.

Breruucienus
— MOJIEKYJISIPHOM MaccChl BEIIECTBA HA OCHOBAaHUHU
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KOHTpOJIEM I1€/1arora, a Takxe mpaBuiiaM oOpalieHus ¢
rOPIOYMMH BELIECTBAMHU B OBITY.

[InanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHNUS, 1EIaTh BBIBOJIBI 110
pe3yJIbTaTaM 3KCIEPUMEHTA 110J] pyKOBOJICTBOM I1€arora.

VY4acTBOBaTh B COBMECTHOM paboTe B IpyIIIE.

Mcrnonb30BaTh Npy BHIIOJHEHUH YUEOHBIX 3a/laHUH U B
IIPOLECCE UCCIE0BATENbCKOM NEATEIbHOCTU HAYYHO-
HOIIYJISIPHYIO JINTEPATyPy XUMHUECKOTO COAECpKaHuS,
CIIpaBOYHbBIE MaTepuaibl, pecypcsl MHTEepHETa 01
PYKOBOJCTBOM II€Jarora.

BricTpanBath pa3BEpHYThIE NMCHbMEHHBIE U YCTHBIE OTBETHI C
o11opoit Ha HHGOPMALHIO U3 YUeOHHKA U CIIPABOYHBIX
MaTepUaJIoB C OIOPOH Ha IIJIaH, IPAMOTHO MCIIOJIb30BaTh
W3y4YEHHBII TOHATUIHBIN anmnapar Kypca XMMUAU

PackpbiBaTh CMBICI U3y4aeMbIX MOHATHI U IPUMEHSTH 3TU
MIOHSTHS IIPH ONMCAHUU CBOMCTB BELIECTB U UX NPEBPALLEHUM.

XapaxkTepu3oBath (ONUCHIBaTh) (PU3MUECKUE U XUMUYECKUE
CBOMCTBA BOJIOPO/IA, CIIOCOOBI €r0 MOJIyYeHHs], IPUMEHEHHE C
OIIOPOi1 Ha IJIaH, KPaTKYIO 3aIllUCh, CXEMY.

Cobupatp npubop /Ui NOIYUEHUS BOJIOPOJIA C UCTIOIb30BAHUEM
BHU3yaJIbHOW OIIOPBI

Hcnonp30BaTh XMMUUYECKYIO CUMBOJIUKY AJIE COCTABIICHUS
(dbopMyJ1 BELIECTB, MOJIEKYJIIPHBIX YPABHEHUH XUMHUECKUX
peaxkuuil C y4acTHEM BOJOPOAA C OIIOPO Ha aJlTOPUTM.

CnenoBath npaBuiiaM 6e301acHoi paboThl B 1a00paTopuu Ipu
UCMOJIb30BAaHUU XUMHUYECKON MOCY Il U 000PYI0BaHUS 110/
KOHTPOJIEM I€Arora., a Takxke IpaBuiIaM oOpaleHus ¢
TOPIOYMMH BELIECTBAMU B OBITY

[1naHupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE
HKCTIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, JIeTIaTh BBIBOIBI I10
pe3ysbTaTaM SKCIepUMEHTA 0] PyKOBOACTBOM Iearora ¢
00Cy>XJIeHHEM IUT1aHa paboThl, C UCIIOIb30BAaHUEM KIIMIIIE.

VY4acTBOBaTh B COBMECTHOM paboTe B IpymIie.

[InaHnpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE



Tema 5.
KoanuecTBeHHbIE

OTHOILICHUHA B XUMHUH
(4 1)

aTOMHOM MacChl XMMHYECKHUX 3JICMECHTOB

KommuectBo BemectBa. Monb. MossipHast Macca.

3akoH ABorajpo. MoJsipHbIil 00bEM ra3oB.
Pacuérel Mo XMMUYECKUM YpPaBHEHUSM.

JdeMoHcTpanus
OO6pa3iibl BEMIECTB KOJIMYECTBOM | MOJIb.

Brruuciaenus

— 00B€Ma, KOJIMYECTBA BEIIECTBA T'a3a 110 €I
M3BECTHOMY KOJIMYECTBY BEIIECTBA UIH O0BEMY;
— 00BEMOB Ta30B M0 YPaBHEHUIO PEaKIIUU Ha
OCHOBE 3aKOHAa 00BEMHEIX OTHOIIIEHUH Ta30B
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HKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHUS, 1E€1aTh BBIBOBI 110
pe3ybTaTaM dKCIIEpUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe B IpymIie

PackpbiBaTh CMBICI H3y4aeMbIX MOHATUI U IPUMEHSTH 3TU
MIOHSITHS, & TAKXKE U3YyUEHHBIE 3aKOHBI U TEOPUH U1 PELICHHUS
pacuéTHBIX 3ajau ¢ IOMOIIIbIO Mejlarora.

BrIunciisaTe MOJISIPHYIO MacCy BELECTB; KOJIMYECTBO BELIECTBA,
00BEM raza, Maccy BEIIECTBa C OMOPOM Ha oOpaselr, Ha
bopmyb;

[IpoBoaNTH pacu€Thl 10 ypaBHEHUSAM XUMUYECKUX PEAKIUI C
OII0pOi Ha 0Opaszell, aNropuTM yUeOHbIX AeHCTBUIL:
KOJIMYECTBa, 00bEMa, MacChl BEIIECTBA 10 U3BECTHOMY
KOJINYECTBY, 00BEMY, MacCe peareHTOB MU MPOTYKTOB
peaxiuu.

BeicTpanBarh pa3BEpHYThIE TMCHbMEHHBIE U YCTHBIE OTBETHI C
ONOpOM Ha UH-
dbopmaruio n3 yueOHMKA U CIIPAaBOYHBIX MAaTEpUANIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MMOHATUHHBINA anmnapar Kypca XUMHH ¢
IIOMOILIBIO NIE/Iarora.



Tema 6. Bona.
PacrBopsbl. Ilonsitue 00
OCHOBaHHSX

(54)

Bona, ee cocraB, cTpoeHME, MOJIEKYIIHI.
dusnueckue cBoiicTBa BOOBL *AHAIN3 U CUHTE3 —
METO/bl U3YUEHHUS COCTaBa BOJBL. *

XUMHUYECKHE CBOUCTBA BOJLI

(paznoxeHue, peakiuy ¢ HaTpUeM, OKCHIOM
KaJIbLusl, OKCUJIOM cepbl [V.

CocraB ocHoBanui. [TonsiTue 00 MHIUKATOpaX.
*Boma kak pactBoputesb.* PacTBOpHI.
*PacTBOpMMOCTH BelecTB B Bojie. *
*HachIlIieHHbIC M HEHACHIIIIEHHBIE PACTBOPHL.*
MaccoBas 71071 BEIIeCTBa B pacTBOpe.

*PoJib pacTBOPOB B MPUPOJIC U B )KU3HU YEIOBEKA.
KpyroBopoT BojibI B ipupoie. *3arps3HeHne
MpUPOIHBIX BoA. OXpaHa U OYUCTKA TPUPOTHBIX
BOJ.

JdeMoHcTpanun

DNEeKTPOJIN3 BOBL, CHHTE3 BOJIbI; B3aUMOJICUCTBUE
Bozbl ¢ metauiamu (Na, Ca) (Bo3MOKHO
HCII0JIb30BaHUE BUICOMATEPHAIIOB).

PactBopeHue BeecTs ¢ pa3nuyHoOn
PacTBOPUMOCTHIO.

HccnegoBanue pacTBOPOB KUCIOT U IIETOUEH €
MTOMOIIIbIO UHIUKATOPOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
[IpakTuueckas padora:

Ne 6. IIpuroroBieHne pacTBOPOB € ONPEACIEHHOM
MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA.

Bpruaunciaenus
— C UCIIOJIB30BaHUEM ITOHITHUS «MaccoBas I0JId
BEILIECTBA B PACTBOPEN
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PackpsIBaTh CMBICT N3y4aeMbIX TOHATUN U IPUMEHATH 3TH
IIOHATUSA IIPU ONMCAHUU CBOMCTB BELIECTB U UX NPEBPALCHUN C
MIOMOILIBIO TIEAArora.

XapakTepru3oBarh (HU3MYECKUE U XUMUYECKUE CBOMCTBA BOJIBI,
€€ poJib KaK pacTBOPUTEIS B IPUPOAHBIX IPOLECCAX C OMOPOU
HAa IUUIaH U CXEMY.

CocTaBisATh ypaBHEHUS XUMUYECKUX PEAKLIUNA C yYaCTUEM BOJIbI
C OIIOpOM Ha CXeMYy.

OOBACHATH CYIIHOCTh SKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHUEM MTPUPOTHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT
IpUMecei, MepbI IO OXPAHE BOJI OT 3arpsA3HEHUs 110CIIe
IIPEABAPUTEIILHOIO CTPYKTYPHUPOBAHUS MaTepuaa.

[InanupoBaTh U OCYHIECTBIATH HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOIUTH HAOIIOAEHHUS], JIENIaTh BbI-

BOJIbI 110 PE3YJIbTATAM SKCHEPUMEHTA M0 KOHTPOJIEM
IIeJ1arora, ¢ UCIoJIb30BaHUEM KIIMLIE.

CrnenoBath mpaBuiiaM 6e301macHoi paboThl B 1a00paTopuu Ipu
MCIOJIb30BaHUU XUMUYECKOM MOCY 1bl U 000pyA0BaHUS MO]T
KOHTpPOJIEM I1€]1arora.

[IpoBOANTH BBIUMCIIEHUS C IPUMEHEHUEM TTOHATHUS «MACCOBAst
JI0JIs BEILIECTBA B PACTBOPE» C OMOPOM Ha (hOPMYJIBI.

Hcnonp30BaTh npu BHINMOJHEHUH YUEOHBIX 3a/1aHUM U B
IIPOLIECCE UCCIIEN0BATEIBCKON AEATEIbHOCTH HAyYHO-
MONYJIAPHYO JINTEPATyPy XUMUYECKOTO COJEpKaHUs,
CIIpaBOYHbBIE MaTepUaAIIbl, pecypchl IHTepHeTa nox
PYKOBOZCTBOM II€[arora.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
omopoi Ha HHPOPMAITUIO U3 YUeOHHKA U CIIPABOYHBIX
MaTepHaloB, FPAMOTHO UCIOJIb30BaTh U3YYEHHBIN
MOHATUMHBIN aIllapar Kypca XUMHUU IIOCIE IPEABAPUTEIBHOTO
CTPYKTYpHUPOBAHUS MaTepuaia



Tema 7. OcHOBHbBIE
KJIACCHI
HEOPraHM4YeCcKuX
coeMHeHu

(11 9)

Knaccudukanms HeOpraHm4ecKux CoeTMHEHUH.
Oxcunpl: coctas, KnaccupuKaiys (OCHOBHBIE,
KHCJIOTHBIE, *aMdoTepHbIe, Hecoeo0pa3yronme Ha
npumepe okcuaa yriepoaa |l u okcuaa azora ll,
HoMmeHknarypa. [lomyuenue® okcuaos
(B3auMoJIeHiCTBUE C BOJIOM, KMCIOTaMHU,
IeJI049amMu ).

OcHoBaHus: cOCTaB, KIaccupuKays (IeI09u u
HEPAaCTBOPUMbIE OCHOBAHUS ), HOMEHKJIATYpA.
Kucnotsl: coctas, knaccuukanus, HOMEHKIATYpa,
¢bu3znyecKkrue 1 XMMHUYEeCKHe CBOMNCTBA
(B3auMO/IeHiCTBHE C OCHOBHBIMH OKCHIAMH COJISIMH
Ha IIpUMEPE COJISTHON M CEpHOM KHUCIIOT), *CrocoObI
oJTydeHus. * Psii akTHBHOCTH METaJlIOB.

Conu (cpeqHue): HOMEHKIATYpPa, *CrOCOOBI
MOJTy9CHUS ™, B3aUMOJICHCTBUE COJICH ¢ METaJIaMH,
KHCIIOTaMH, IIETI0YaMU U COJISIMH.

['eneTrueckas CBsI3b MEXKAY KIacCaMH
HEOPraHMYECKUX COeAMHEHUN. [ 'eHeTnueckue
pansl. [lonarue 00 ampoTepHBIX THAPOKCHIAX HA
puMepe IIUHKA U aTIOMUHUSA. XUMHUYECKHe
CBOWCTBA - B3aUMO/JICHCTBHE C KHCIOTAaMH U
mienodyaMu. PaznokeHue npu HarpeBaHUU.

JdemoHcTpanuu

OO6pa3ibl HEOPraHMYECKUX BEIIECTB PA3IMUHBIX
KJIaCCOB.

B3aumopeiicTBre pacTBopa CEpHOM KUCIOTHI C
okcugom meau(ll).

Peakuus HelTpanuzanuu.

BriTecHeHMne 0HOTO MeTaia JpyruM U3 pacTBOpa
COJIH.

JlabopaTopHble U NpaKTHYeCKHe padoThl
JlaGopaTopHBIE OTIBITHI:
B3aumoseicTBue KUCIOT C METaNIaMHU.
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OnpeneneHne OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX COCIUHEHUN
o mabIIoHY.

CocraBieHHE CXEM CTPOEHUSI OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUN HAa OCHOBE OIIPE/ICIECHHUS.

CocraBienue Gopmys1 OCHOBHBIX KJIACCOB HEOPIraHMYECKHX
COCIMHEHUM U HA3bIBAaHUE UX 110 MEXAYHAPOIHOU U
TPUBHAJIIBHON HOMEHKJIATYPE C UCIIOJIb30BaHUEM OIIPENCICHUS U
TaOJIHUIIBI PACTBOPUMOCTH.

KnaccudunupoBanue n3yyaembIX BEILIECTB M0 COCTaBY U
ceoticmeam ¢ ONOPOH Ha OTPEIEIICHHUs, CXEMbI U TAOIUITY
pPacTBOPUMOCTH.

CocraBnenne TabauIbl TEHETUYECKUX PSATOB U CXEMBI
«I'eneTnueckas B3aMMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEMHEHUN» 1101 pPyKOBOJCTBOM II€arora.
[Iporuo3upoBaHue CBOWCTB BELIECTB HA OCHOBE OOIINX
XMMHYECKHUX CBOMCTB M3YYEHHBIX KJIACCOB, IPYII BEIIECTB, K
KOTOPBIM OHH OTHOCATCS C UCIIOJIb30BAaHUEM CXEMBI
«I"eHeTnueckas B3aMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEIMHEHUN» 110/l PyKOBOJACTBOM II€Aarora.
CocraBiieHre MOJIEKYJISIPHBIX YPaBHEHUHN peaklnid,
WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB U
cnocobbl noJiy4enus BeleCTB U3YUEHHBIX KJIACCOB, Py, a
TaK)KE€ MOATBEPKAAOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXY
HUMH, C OIOPOH Ha BepOaIbHYIO CXEMY B KaUECTBE 3PUTEIbHOM
OTIOPBI.

CocTaBiieHHnE MOJIEKYJIIPHBIX YPaBHEHUI PEAKIUN IO CXEMaM ¢
MIpeIBAPUTENILHBIM 00CYXAEHUEM BbIOOPA pearupyomumx
BEIIECTB.

Borunicnenue no ypaBHEHUSIM XUMHYECKUX pEeaKlUi KOJIMYEeCTBa,
00bEMa, Macchl BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce
peareHToB WK MPOAYKTOB PEAKIIMH 110 aITOPUTMY.
[InanrpoBaHue U OCYLIECTBIEHNE HAa MPAKTUKE XUMHUYECKOIO
9KCIIEPUMEHTA U HAOJIOCHUS 110 PyKOBOJCTBOM YUUTEJISI.
®opMyIMpOBaHUE BBIBOJOB 10 pe3yIbTaTaM dKCIIEPUMEHTA C
HCIIOJIb30BAHHUEM OTIOPHBIX CJIOB.



[TonyueHnue HepaCTBOPUMBIX OCHOBaHUH.
B3anmopencTere HepaCTBOPUMBIX OCHOBAHUM C
KHCJIOTaMHU.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHuH.

[IpakTuyeckas pabora:

No 7. PelieHue 3KCIepUMEHTANIbHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COETUHEHUI.

Beruncienus
— [0 YPaBHEHUSIM XUMUYECKUX PEaKIIUi

dopmynpoBaHUE ¢ TOMOLIBIO TIEArora U BBITOJHEHHE TIPaBUIT
6e30macHoil paboThI B 1a00paTOPHH MTPU UCTIONB30BAHUH
XUMHYECKOU MOCY bl U 000PYIOBaHMYS.

Hcnonp3oBaHne Npy BHIIOIHEHUH YYEOHBIX 3aJaHUN U B
IPOLECCE UCCIIEI0BATEIBCKON ICSITEIbHOCTH HAYYHO-
MOIYJIIPHOM JIMTEPATypbl XMMUYECKOTO COEpKAHUA,
CIIPaBOYHBIE MaTEePHAIIbI, pecypchl IHTepHETa, OCYILECTBICHUE
BBIOOpA I10J] PyKOBOJCTBOM II€/Iarora.

BeicTpanBanue pa3BEPHYTHIX IMCHMEHHBIX U YCTHBIX OTBETOB C
oropoi Ha HH(OpPMaLUIO U3 yueOHUKA U CIIPABOYHBIX
MaTepHaloB, PAMOTHOE HCIOJIb30BaHHE H3YUYCHHOTO
HOHSATUHHOTO amnrapara Kypca XMMHHU C UCTIOJIb30BaHUEM TUIaHA,
OIOPHBIX CIIOB, ATOPUTMA.

Pazpnen 3. Ilepnoanueckuii 3axkon n [lepuoguyeckas cucrema xumuiecknx 3j1emeHToB /I. . MenneseeBa.
Ctpoenne atoMoB. XuMuueckasi cBsi3b. OKUCINTEILHO-BOCCTAHOBUTEIbHBbIE peakuu (15 u)

Tema 8.
IMepuoguyeckuii 3aK0H
u Ilepuoanueckas
CHCTEeMa XUMHYECKHX
3JIEMEHTOB

J. 1. Menaese-eBa.
Ctpoenne aToma (7 4)

IlepBble MOMBITKYN KJIACCU(PUKAIIUNA XUMUYECKUX
aneMeHTOoB. [IoHsATHE O rpynnax CXOAHbIX
JJIEMEHTOB (ILEJIOYHBIE U IEITOYHO3EMEIbHBIE
METaJJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl).
*3J1eMeHTBl, KOTOpbIe 00pa3yIoT

am(poTepHbIe OKCUABI U TUAPOKCUIBL. *
IIepnonnueckuit 3akoH u Ilepuonu-yeckas cucrema
xuMu4deckux diemeHnToB 1. Y. Menaeneena.
IIepuonsl, rpynmsl, moarpynnsl. Ou3nyeckuii
CMBICII TOPSIAKOBOTO HOMEPA JIEMEHTA, HOMEPOB
nepuoja U rpymnimsl.

Crtpoenue atomoB. CocTaB aTOMHBIX SIJIEP.
*N3otonsl. *DnekTpoHbl. CTpoeHUEe INEKTPOHHBIX
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PackpbIBaTh CMBICI IEPHOAMYECKOTO 3aKOHA MOJT PYKOBOJICTBOM
nearora.

[ToHrMaTh CyIIeCTBOBaHUE MEPUOANYCCKON 3aBUCHMOCTH
CBOMCTB XUMHUYECKHUX AJIEMEHTOB (U3MEHEHHUE PaIyCOB
aTOMOB U 3JICKTPOOTPHUIIATEITLHOCTH ) U MX COSIUHEHHI OT
MOJIOYKCHHS B TICPUOIUYECKON CUCTEME M CTPOCHHMSI aTOMA C
UCIIOJIb30BAHUEM CXEM U TaOJIHII.

VYcTaHaBIUBaTE CBS3b MCKAY MOJOKCHUEM JJICMCHTA B
MIEPUOIUICCKOM CUCTEME U CTPOSHHEM €ro aToMa (COCTaB U
3apsi aapa, o0IIee YKCI0 3JEKTPOHOB U paclpeieieHHe uX 1o
AIIEKTPOHHBIM CIJIOSIM) 110 00pas3Iry.

[Iporno3upoBaTh XapakTep U3MEHEHHS! CBOMCTB AJIEMEHTOB U MX
COCJIMHEHUH 10 rpymnmnam u nepuojam [lepuonndeckoit



0005109€K aTOMOB TIEPBBIX 20 XUMUUYECKHUX
snemeHTOB lleproguyeckoit cucteMbl

. U. Menpeneena.

XapakTepucTuka XMMUYECKOTO 3JIEMEHTA I10 €T0
nojoxxeHuto B [lepuoanueckoit cucreme

. 1. MeHnneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB
MaJIbIX IEPUOJIOB U TJIABHBIX MOJATPYIII B
3aBUCUMOCTH OT aTOMHOTO (TIOPSITKOBOTO)
HOMepa.*

*3navenue [leprpoanueckoro 3akoHa

u [lepronueckoi CUCTEMbl XUMHUYECKHUX
3JIEMEHTOB JIJIsl PA3BUTHS HAYKU U TIPAKTUKH.
. 1. MenneneeB — y4€HbIN, eqaror u
rpaxaaHuH. *

JdeMoHcTpanun

KopoTkonepuoanast v JUIMHHOTICPUOUTHAST (DOPMBI
[Teproaudeckoi CHCTEMbI XUMHUYSCKUX JIEMEHTOB
. . Menneneena.

O3zHakoMJieHHE ¢ 00pa3laMu METaJIOB

1 HEMETAJLIOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIH OTIBIT:

B3aumoneiicTBue rujpokcuaa IUHKA ¢ PaCTBOPAMHU
KHMCJIOT U IIeJI0Yei
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CHUCTEMBI C IIOMOIIBIO ITE€Jarora.
XapakTepru3oBaTh XMMUYECKHUE 3JIEMEHTHI IEPBBIX TPEX
IIEPUOJOB, KAUs, KAIbLH 10 UX IIOJIOKEHUIO
B [Iepnoaunueckoii cucreme [I. 1. Menaeneesa.

CrnenoBatbk npaBuiaM 6e301acHON paboThI B 1JaOOpAaTOPUU IIPU
MCTIOJIb30BAHUN XUMHUYECKOU TIOCY IBI M 000PYAOBAHHUS 1101
KOHTPOJIEM IIEJarora.

BoicTpanBath pa3BEpHYThIE IICbMEHHBIE U YCTHBIE OTBETHI C
oIopoil Ha uH(opMaUIo U3 yUeOHHUKA U CIIPAaBOYHBIX
MaTepUajoB, IPaMOTHO UCIIOIb30BaTh N3yUYEHHBIN
MOHSTUHMHBIN anmapar Kypca XMMUU T10CJ€ CTPYKTYPUPOBaHUS
MaTepHala ¢ UCIOIb30BAHUEM KIIUIIE.

Hcnonp30BaTh Opu BHITOJHEHUN YUEOHBIX 3a/laHUM TEKCThI
yueOHUKa [ociie CTPYKTYpUpPOBaHUs MaTepuaa, ClipaBOYHbIe
matepuaisl (Ileproauueckyro cucTeMy XMMHYECKHX
anemenToB Jl. YI. Menzeneesa, Ta0iuily pacTBOPUMOCTH
KHCJIOT, OCHOBAHUH U COJIEH B BOJE, MIEKTPOXUMUYECKUH P
HaIpPsDKEHUN METAIIOB).

Hcnonp30BaTh Opu BHIOJHEHUN YYEOHBIX 3a/laHUM U B
IIPOIECCEe MCCIIE0BATENbCKOM AEATEIIbHOCTU HAY4HO-
HOIYJISIPHYIO JINTEPATYPy XUMHUECKOTO COAEpKAHUS,
CIIpaBOYHbBIE MaTepuaibl, pecypcel IHTepHETa 1O
PYKOBOJCTBOM II€Jarora



Tema 9. Xumuueckas
c¢Bs13b. OKHCJINTEIBLHO-
BOCCTAHOBHTEJIbHBIE
peakuun

(8 1)

9 KUIACC

*DJIeKTPOOTPUIIATEIILHOCTH* aTOMOB XUMHUYECKHUX
3JIEMEHTOB.

Xumunueckasi cB3b (MOHHAs, KOBaJCHTHAsI OJISIpHAs
Y KOBJICHTHAS HETIOJISIpHAsT ).

CreneHb OKUCIICHUS.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU
(OBP). IIpomecchl OKUCIEHUS U BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIH.

JdemMoHcTpanuu
OKuCINTENBHO-BOCCTAaHOBUTEIIBHBIE PEAKLINU:
TOpPEHHE, PEAKIUH Pa3JI0KEHUS, COEAUHEHUS

(2 4 B Hepemto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpEMSI)

PackpbIBaTh CMBICII N3y4aeMbIX MOHATUH 1O, PyKOBOJICTBOM
rejarora.

Onpenenars BUI XMMHUYECKOM CBSI3U B COCIMHEHUH C
HCIIOJIb30BAHUEM CXEM.

Onpenensars creneHb OKMCIEHUSI XUMUYECKOT0 2JIEMEHTA 110
(dopmyIie ero coeMHEHHs ¢ UCIIOJIb30BAaHHEM AJITOPUTMA.

OnpenensaTs 31eMEeHT (BEIIEeCTBO) — OKUCIUTENb U 3JIEMEHT
(BemiecTBO) — BOCCTAHOBUTEIIb.

OOBACHATH CYIIHOCTh MPOLIECCOB OKUCIEHUS U BOCCTAHOBIJICHUS.

CocTaBiATh 1EKTPOHHBIN OalaHC ¢ YYETOM YUCIIA OTIaHHBIX U
IIPUHATBIX 3JIEKTPOHOB.

CocTaBnaTh ypaBHEHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON
PEaKIMU IO AIFOPUTMY pa3d0pa OKHCIUTEIbHO-
BOCCTAHOBUTEJILHON PEAKIUU.

Hcnonp30BaTh Opu BHIOJHEHUN YUEOHBIX 3a/laHUM TEKCThI

ydeOHHUKa MocTie CTPYKTYPUPOBaHUS MaTepuaa, CipaBOYHbIe
MaTepuaibl (IEPUOINYECKYIO CHCTEMY XUMUYECKUX FJIEMEHTOB
. U. MenneneeBa, TabJIUIly paCTBOPUMOCTH KHCIIOT, OCHOBAaHUH
U COJIEH B BOJIE, DJIEKTPOXUMUYECKUN Pl HAIPSKEHUN
METaJIIOB).

TeMmbl,
packpbIBaouue
JAHHBIN pa3aen
NPOrpaMmbli,

U KOJIMYEeCTBO 4YacoB,
O0TBOAMMOE HA UX
U3yyeHue

OcHoBHOE CoAECpPKaAHUC

OcHOBHbBIE BH/IBI 1€SITEIbHOCTH
o0yuaromuxcst

Pa3nen 1. BemecTBo u xumuveckune peaknnu (17 u)
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IToBTOpEHUE M
yriy0JieHne 3HAHUH
OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema
xuMuueckux ayemeHToB 1. Y. Meneneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMUYECKUX DIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, KaIUs, KaIbLUs U UX

COEJIMHEHUI B COOTBETCTBUH C MOJIOKEHUEM
JJIEMEHTOB B IIEPUOJAUYECKON CUCTEME U CTPOCHUEM
UX aTOMOB.

Knaccugukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
BELIECTB (MEX1yHa-pOIHAs U TPUBHUAIIbHAS).
XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K
Pa3IMYHbIM KJ1accaM HEOPTaHUYECKUX COEIMHEHNUH,
UX T€HETUYECKas CBA3b HEOPraHNYECKUX BELIECTB.
CrpoeHue BeliecTBa: BUJIbl XUMUYECKON CBSA3H U
TUIBI KPUCTAIIMYECKUX PEIETOK. *3aBUCUMOCTh
CBOMCTB BELLIECTB OT UX CTPOEHUS. *
JdeMoHcTpanun

1. Monenu KpucTalInyecKuX peréTok
HEOPraHUYECKUX BEILECTB.

2. KopoTtkonepuoaHas v JUIMHHONEpUOAHAs (hOPMBbI
Ileproanueckoi CUCTEMBI XUMUYECKUX IIEMEHTOB
. 1. MenneneeBa

XapakTepru30BaTh XUMUYECKHUE JIEMEHTHI MEPBBIX TPEX
MEPUOJIOB, KAJIUS U KAJIBLIHS 0 UX MOJIOKEHHUIO
B [lepunoanueckoit cucreme 1. 1. MenaeneeBa ¢ onopoi Ha
QITOPUTM.

KiaccuduimpoBaTs 1 Ha3bIBaTh HEOPTraHUYECKUE BEIIECTBA
M3YYCHHBIX KJIACCOB C OMOPOU HA CXEMY, TaOIUIy
pPacTBOPUMOCTH.

OmnuceIiBaTh OOIIME XUMHYCCKHE CBOMCTBA BEIISCTB
Pa3IMYHBIX KJIACCOB, MOATBEPAKIATh CBOMCTBA MPUMEPAMU
MOJIEKYJIAPHBIX YPaBHEHUH XUMUYECKUX PEAKLUN C OIIOPOU
Ha CXEMY.

Ornpenenars BUA XUMUUECKON CBSI3U U TUI KPUCTATUITMUECKOM
PEIIETKY BELIECTBA C OMIOPOIl HA CXEMY.

[Iporuo3upoBath CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHHMSI TOCTIE TIPEIBAPUTEIILHOTO pa3oopa.

BricTpauBath pa3BEpHYThIE TUCEMEHHBIC U YCTHBIE OTBETHI C
OIopoi Ha
nH(pOpMAIINIO U3 YIeOHUKA U CIIPABOYHBIX MAaTEPHAJIOB,
IPaMOTHO MCIOJIb30BaTh U3yUEHHBIN MOHATUNWHBIN anmnapar
Kypca XUMHH.

Hcnonb30Bath mpy BHIOTHEHUH YYEOHBIX 3aJaHUH U B
MPOIIECCE UCCIIEOBATENHCKOMN ACITEIHPHOCTH HAYYHO-
MONYJIAPHYIO JIUTEPATYPY XUMUUYECKOTO COAECPHKAHUS,
CIIpaBOYHBIC MaTepHabl, pecypchl MHTepHETa 1101
PYKOBOJCTBOM I1€/1arora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XHMHUYECKHX peaKkuui
(4 9)

Krnaccudukanys XuMHUUECKUX peaklui M0 pa3IudyHbIM

MpU3HaKaM (110 YUCIIy U COCTaBy yYacTBYIOLIMX B
peaxkiuu BelecTB, *1o TermioBoMy 3PeKTy, 1o
MU3MEHEHHUIO CTENEHEN OKHUCIEHHSI XUMUYECKUX
3JIEMEHTOB, 110 OOPATUMOCTH, MO YYaCTHIO
Karanm3aropa).™

*DK30- U PHIOTEPMUYECKUE PEAKIINH,
TEpMOXUMHUUYECKHE ypaBHEeHHUs. [ToHsITHE O CKOpOCTH
XUMHYECKOHN peakiuu. [IoHaTHE O TOMOTE€HHBIX U
reTeporeHHbIX peakiusx. [Tonstue 06 oOpaTUMbIX

PackpsIBaTh CMBICT M3y4aeMbIX OHATUN U IPUMEHATDH 3TH
MOHATUSA IIPU ONIMCAHUM CBOWCTB BEIIECTB U UX
IIPEBPAILCHMI.

KnaccupunupoBaTh XMMUYECKHE PEAKLIUH 110 Pa3IMYHBIM
MIPU3HAKAM.

YcraHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peaKkIuu
OT pa3iINyYHbIX (PaKTOPOB MOJI PYKOBOJACTBOM YUHUTEIIS.

[IporHo3upoBaTs BO3MOKHOCTH IIPOTEKAHUSA XUMUYECKUX
IIPEBPAILECHHI B PA3JIMYHBIX YCIOBUAX M10CTE
IpeBapUTeIbHON PabOTHI.
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Y HEOOPAaTHMBIX XUMHYECKHUX peakiusx. [lonsTue o
XMMHUYECKOM paBHOBeCHHU. DaKTOPBI, BIUSIOIINE HA
CKOPOCTh XUMHYECKOW PEaKIMH U HOJIOKCHHUE
XMMHUYECKOTO paBHOBECHS. *
OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHU
(971eKTPOHHBIH OalaHC OKUCIUTEIBHO-
BOCCTAHOBHUTEIILHOM PEaKIIUH).

JdemoHcTpauuu

1. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOHN peakluu OT
pa3nuyHbIX (PAKTOPOB.

2. BoznelicTBre katanu3aTopa Ha CKOPOCTh
XUMHUYECKON peakiuH.

3. Ilpumepsl HEOOPATUMBIX U OOPATHUMBIX PEAKIINH.
4. CMenieHue paBHOBECUSI XUMUYECKON pEeaKLUU.

Breruucienus
— KOJIMYECTBA BEIIECTBA, 00bEMA  MaCcChl PEareHTOB
WJIY IPOAYKTOB 10 YPAaBHEHUSIM XUMHUYECKUX PEAKIUN

Onpenenarsb OKUCIUTENb U BocCTaHOBUTENHL B OBP.

CocTaBiATh 3IEKTPOHHBIN OanaHC peaKIuu.

[Ipon3BOaUTE BBIUUCICHUS 110 XUMUYECKUM YPAaBHEHUSAM IO
AITOPUTMY.

BricTpanBath pa3zBEpHyThIC MMCbMEHHBIE U YCTHBIE OTBETHI C
OTOpoi Ha HHPOPMAITUIO U3 YUSOHHUKA H CIIPABOYHBIX
MaTepHalioB, TPAMOTHO KCIIOJIb30BaTh U3yYEHHbIN
MOHATUMHBIN ammapar Kypca XMMHUU 110CIIe
MPEBAPUTEIILHOTO CTPYKTYPHUPOBAHUS MaTepurara.

Hcnonb30Bath Mpy BHIIOTHEHUH YIEOHBIX 3aJaHUI U B

IIPOLECCE UCCIIEN0BATENIBCKON AEATEIbHOCTH HAyYHO-
HOMYJIAPHYIO JIMTEPATYPY XUMUYECKOTO CONEpKAHUA,
CIIpaBOYHBIE MaTepHallbl, pecypcsl IHTepHeTa nocie
KOHCYJIbTAllUH C IE1aroroM.

Tema 2.
DJIeKTPOJIUTHYECKAS
AUCCOLHALIHS.
XHUMHYECKHE PeaKIHu
B pacTBopax

(8 1)

Teopus 351eKTPOINTUYECKON TUCCOLMALINH.
DNEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
*MexaHHU3M JUCCOLMAIMY BEIIECTB C PA3IUYHBIMU
BHUJIAMU XUMHUYECKOH CBA3U. CTeneHb
aucconanuu. * CUiIbHbIE U cl1a0ble 3JeKTPOJIUTHI.
Peakuyu noHHoro oOMeHa, ycioBUs UX MPOTEKaHUSI.
HoHHbIe ypaBHEHHUS peaKLuil.

XUMHYECKHE CBOMCTBA KUCJIOT, OCHOBAHUM M COJICH B
CBETE MPECTaBICHUI 00 3JEKTPOIUTHYECKOIM
mucconuanuu. Cpena pactBopa. [lonarue o ruaponuze
COJIEN.

KauecTBeHHBIE peakIi Ha KAaTHOHBI

Y aHUOHBI :XJOPUJI-, OPOMHUJI, HO3H -, CYTIb(haT-,
KapOoHaT-, cuiInKaT-Qpochar- aHMOHBL, THIPOKCH/I-
MOHBI KAaTHOHBI AMMOHUS, MarHus, KaJlblys,
AIFOMUHUS, )Kene3a 2+, 3+ | IUHKa, IPUCYTCTBYIOINE
B BOJHBIX pacTBOpax..

PackpbIBaTh CMBICI H3Y4aeMBIX MOHATHM, @ TAKXKE CMBICI
TEOPHH JIEKTPOIUTHYECKON TUCCOLMALINN C OTIOPOM Ha
CXEMBI.

OOBACHATD MPUIUHBI AJIEKTPOTIPOBO/I-

HOCTH BOJIHBIX PACTBOPOB C IIOMOIIBIO Te1arora.

CocTaBisTh ypaBHEHHS JUCCOIMAIINH KHCIIOT, IEe0uei 1
COJIeH, TIOJTHBIE
Y COKpAaIEHHbIE HOHHBIC YPAaBHEHHUS XUMUYECCKUX PEaKITHi
HMOHHOT0 OOMeHa.

[TmanupoBaTh U OCYIIECTBIISATH HA IPAKTUKE XUMHUIECKUE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOCHNUS, 1e/1aTh BHIBO/IBI
10 pe3yibTaTaM dKCIIEPUMEHTA TIOCIIE TTPEIBAPUTEILHON
paboTHI.

CrnenoBath mpaBuiiaM 6e30MacHoOi paboThl B 1aboparopuu
IIPU UCTIOJIb30BAaHUHM XMMHUYECKOH MOCY/IbI U 000PYA0BaHUS
MIOJT KOHTPOJIEM TIeJIarora.

[Tpon3BOANUTH BEIYUCICHUS IO XUMUYECKUM YPaBHEHUSIM.
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JdemoHcTpauuu

DneKkTpruyecKasi MpOBOAUMOCTb PACTBOPOB BEIIECTB;
JBUKEHHE NOHOB B JIEKTPUUYECKOM II0JIE.

OMBITHL, WJUTFOCTPUPYIOLIUE TPU3HAKU POTEKAHUS
peaxkuuii HFOHHOTO OOMEeHa.

OMBITHI 11O ONPEJEICHUIO CPEIbI B PACTBOPAX COJIeH
(x7opuaa HaTpus, KapOoHATa HATPHS, XJIOpHIA
LIUHKA).

JlaGopaTopHble U NPAKTHYECKHUE

padoThI

JIabopaTOpHBI OMBIT:

No8Peakiuu HOHHOTO 0OOMEHa B pacTBOpax
ANMEKTPOIUTOB: cyib(arta meau(1l)

U m€noyu, kKapOoHaTa HATPUS U COJISTHOM KUCIIOTHI,
peaKkius HeUTpau3alui MEX1y THIPOKCHIOM KaIus
Y COJISTHOM KUCIIOTOM.

Ne9. KayecTBeHHbIE peaKklIMy HAa MOHBI B pacCTBOPE.

[IpakTuueckas padora:
Ne 1. Pemenue skcriepiMEHTAJIbHBIX 3a/1a4 10 TEME.

Breruuciaenus
— [0 YPABHEHUSM XUMUYECKUX PEAKLIMI

BeIcTpanBaTh pa3BEpHYTHIC IICEMEHHBIE U YCTHBIE OTBETHI C
OTopoil Ha HH(pOPMAIUIO U3 YUeOHHUKA U CIIPABOYHBIX
MaTEepUajIOB, IPAMOTHO UCIIOIb30BaTh N3y4YECHHBIN
MOHATUMHBIN anmapar Kypca XMMHUU I10CIIe
IIPEIBAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepHraa.

Hcnonp30BaTh Ipyu BHITOJHEHUN YYeOHBIX 3a/IaHUH U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIIBHOCTH HayYHO-
MONYJIAPHYIO JIUTEPATYPY XUMUYECKOTO CONCPKAHUSA,
CIPaBOYHBIE MaTepUasl, pecypcesl IHTepHETA MTociie
KOHCYJIbTallU! C IIE€AArOTOM.

Pa3nen 2. Hemeranibl u ux coeinHeHus (24 1)

Tema 3. O01an
XapaKTepUCTHKA
XMMHYE€CKHUX 3JIEMEHTOB
VIIA-rpynnsl.
I'ajorensl

(4 9)

OO61mas xapakTepucTruka ranoreHoB. OCoOeHHOCTH
CTPOCHHUSI ATOMOB ATUX JIEMEHTOB, XapaKTePHbIE JIS
HUX cTerneHu okucieHus. CtpoeHue u pusnueckue
CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XHUMHUYECKHE CBOICTBA HA TPUMEPE XJI0pa
(B3amMOJIeHCTBHE C METAJIJIaMU, HEMETAJNIAMU
(BOZIOPOIOM | KHCIIOPOAOM),*1ieiouaMu ™).
Xiopooaopod. ConsiHasi KUCIIOTa, XUMAYECKUE
CBOICTBa, *mony4yeHue™, mpuMmeHeHnue. KauectBeHHbIe
peaKInu Ha rajJoreHu 1-uoHbl. *JlelicTBue Xmopa u
XJIOPOBOJIOPOa Ha OpraHu3M denoBeka.* Baxueitme

OOBsACHATH 00IIHe 3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB
HEMETAJUIOB M UX COEIMHEHUH B IIPE/IeiaX MaJIbIX MEPUO0B
Y TJIaBHBIX noarpymi [lepuoaudeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C UCIIOIb30BAHHEM
CXEMBI.

Xapaktepr3oBaTh GU3NYECKUE U XUMHYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB TAJIOTEHOB (Ha MPUMEpE XJIopa) U
CJIOXHBIX BEIIECTB (XJI0POBOJOPO/Ia, XJIOPUAA HATPHUS),
CrocoObl UX MOJIyYCHUS, TPUMEHEHNE U 3HAYCHUE B
MPUPOJE U )KU3HU YEJIOBEKA MOCIIE CTPYKTYPUPOBAHUS
Marepuaia.

Ornpenensarh rajJoreHuI-HOHbI B PACTBOPE C UCIIOIH30BAaHUEM
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XJIOPHUABI U KX HAXOXKIACHUC B IIPUPOJC.

JdemoHcTpauuu
BI/II[COMaTepI/IaJIBII TaJIOTCHBI U UX COCAUHCHUSL.
OO6pa3s1ibl XJI0PUIOB.

JlabopaTopHble U IpaKTHYecKue padoTbl
JlaGopaTOpHBIHN OTIBIT:

Pacno3znaBanue Xa0pua-nOHOB.

[IpakTuueckas padora:

Ne 2. Tlonmyuenue constHOM KMCIIOThI, U3yYEHHE €€
CBOMCTB.

Breruucienus
110 YPAaBHEHHSIM XUMUYECKUX PEAKIIHil.

TaOuUIEl " XapaKkTepHbIe peaKIuy Ha aHUOHBI'".

[TnanupoBaTh ¥ OCYIIECTBIISATh HAa IPAKTHUKE XUMUYECKUE
HKCIEPUMEHTBI, IPOBOIUTH HAOIIOICHUS, IE1aTh BBIBOBI 110
pe3yabTaTaM 3KCIIEPUMEHTA I10CIIE IPEIBAPUTEIBHON
paboTHL.

Tema 4. Ooman
XapaKTepPUCTHKA
XHMHUYECKHX 3JIEeMEHTOB
VIA-rpynnsl. Cepa u eé
coequHeHun (5 1)

OOw1ast xapakTepucTHKa 31eMEHTOB VIA-TpyIbl.
OCOOEHHOCTH CTPOCHUS ATOMOB 3THUX 3JIEMEHTOB,
XapakTepHbIE AJI HUX CTEeNEeHU OKuciaeHus. CTpoeHue
1 (pU3UIECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJZIa U CEPBI.

AnnoTponHble MOIU(UKAIIUYA KHCIIOPO/Ia U CEPBI.
XHUMHUUYECKHE CBOMCTBA cepbl. B3aumopeiicTeue ¢
HEMeTaJlJIaMH - BOJIOPOJOM U KHUCIOPOJOM,
MeTaJlJlaMHi, KOHIIEHTPUPOBaHHBIMU a30THON U CEPHOM
kucioramu. CepoBOAOpO/I, CTpOCHHE, (PU3NUECKHe

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
aneMeHTOB VIA-rpynmnsl ¥ UX COEIMHEHUN
C YU4€TOM CTPOEHHUS UX aTOMOB C OIIOPOM Ha CXEMY
"N3meHeHue paanycoB B moarpymnmnax".
XapakTepus3oBath (hU3NUECKUe
Y XMMUYECKHE CBOMCTBA MTPOCTOrO BEIIECTBA CEPHI U €€
COEZIMHEHUH (CepoBOOPO/Ia, OKCHJIOB CEpPbI, CEPHOM
KHCJIOTHI, CyJIb(aTOB), CIIOCOOBI UX

U XUMHUYECKHE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHBIE). OKCHUIBI CEPBI KaK
IIPEICTaBUTENN KMCIOTHBIX OKCUA0B. CepHast
KHCII0Ta, (PU3NUYECKHE U XUMUYECKUE CBOWCTBA
(oO1ue Kak mpeacTaBUTEeNs Kilacca KMUCIOT

u *cneunpuyeckue™®),npumenenue. CepHucras
KHCJIOTA.

*XUMHUECKUE PEeaKIiH, JIKAIINE B OCHOBE
MIPOMBIIIJICHHOTO CI10C00a MOTYyYeHUsI CepHON
KHCIIOTBHI. ANNapaTsl ¥ MPOTEKAIOIINE B HUX
poLeccsl (Ha MpuMepe MPOU3BOICTBA CEPHOI

MOJTyYeHHsl, IPUMEHEHHUE U 3HAUeHUE B IPUPOJIE U KU3HU
YeJIoBeKa C OMOPOM HA CXEMY U IUIaH.

Omnpenensth HaaM4Ke CyIb(}haT-HOHOB B PACTBODE.

OOBACHATH CYIIHOCTh SKOJOTUYECKHUX MTPOOJIEM, CBI3AHHBIX C
nepepaboTKON COSMHEHHI Cephl TIOCTE CTPYKTYPHUPOBAHUS
Marepuana.

[TmaHMpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIICPUMEHTBI, TIPOBOIUTH HAOIIOICHHUS, JICTaTh BBIBOJIBI 11O
pe3yabTaTaM dKCIIepUMEHTA.

CnenoBath mpaBuiiaM 6e30MacHoOi paboThl B 1aboparopuu
MIPH UCTIOJIb30BAHUN XUMHUYECKOH MOCYIbI U 000pYAOBaHUS
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KHUCJIOTHI). *

Conu cepHO# KUCIIOTHI, KAYeCTBEHHAs pEaKIys Ha
CyJbdaT-uoH.

Haxoxnenue cepbl 1 €€ COETMHEHUN B IPUPOJIE.
*Xumuueckoe 3arps3HeHHe OKpYKarollei cpeibl
COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOKAM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro
npeaoTBpameHus. *

JdemMoHcTpanuu

Konnexuuu (BumeomaTepuaiinl): cepa u eé
COEIUHEHUS.

OOyrnvBaHue caxapa 1o J1eHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOUN KHUCIIOTHI.

JlaGopaTopHble H NpaKTH4YecKne padoThl
JIabopaTopHBIC OMBITHI:

OOHapy:xeHue cynbhaT-HOHOB.

B3aumoneiictBue pa30aBaeHHON CEPHOIN KUCIIOTHI C
LUHKOM. Bbluuciienus

10 YPaBHEHUSIM XUMHUYECKHUX peaKIui

II0J1 PYKOBOZACTBOM II€arora.

[Ipon3BOANTE BBIUMCIIEHUS 110 XUMUYECKUM YPABHEHUSIM 10
JIITOPUTMY.

Hcnonp30BaTh Ipyu BHITOTHEHUN YYEOHBIX 3a1laHUHM TEKCTHI
yueOHUKa, cipaBouHble MaTepuainsl (Ilepuonnyeckyro
cucreMy XxuMu4deckux 3iueMeHToB 1. 1. Menneneesa,
TaOJIUIy pPaCTBOPUMOCTH KUCIIOT, OCHOBAaHUH U coJiei
B BOJIE, DJIEKTPOXUMUYECKUH PsJl HAIPSYKEHUI METAJUIOB).

Hcnonp30Bath NpH BEIIOJHEHNHU YUYEOHBIX 3ajaHUi U B
IIPOLIECCE UCCIIEN0BATENBCKON AEATEIBHOCT HAYYHO-
HOIYJIIPHYIO JINTEPATYPY XUMUYECKOTO COAEPIKaHus,
CIIPaBOYHBIE MaTepUabl, pecypchl IHTepHETa rociie
KOHCYJIBTALlUH C IEJar0roM

Tema 5. O6mas
XapaKTepUCTHKA
XHMHUYECKHX 2JIEMEHTOB
VA-rpynnsl. A3or,
(pochop u nx
COeIMHEeHUA

(7 4)

OO1m1ast xapaKTepUCTHKA 3JIEMEHTOB V A-TpyTIibl.
OC0OEHHOCTH CTPOCHHS ATOMOB TUX JIEMEHTOB,
XapaKTepHbIE ISl HUX CTENEeHN OKHCIICHHUS.

A30T, pacpocTpaHeHue B IpUpoJie, PU3NYecKue u

XHUMHYECKHUE CBOMCTBA. prrOBOpOT a30Ta B IPUPOAC.

AMMuak, ero puznyecKrue 1 XuMU4YeCK1ue CBOMCTBA,
IoJIy4eHue U npuMeHenue. Coiau aMMOHUS, UX
¢u3nyecKkre 1 XUMUYECKUE CBONCTBA, IPUMEHEHHE.
KauecTBeHHast peakliis Ha MOHBI AMMOHHUS.

A3OTHas KucioTa, e€ pu3nueckue U XUMUYECKUe
cBoMcTBa (00IIMe KaK MPeJCTaBUTEINs Kacca KUCIIOT
u *cneunpuueckue®).* Azorucras KUciIoTa.
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHSI B
KauecTBE MUHEpaIbHBIX YIOOpEeHUH. *

XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
351eMEHTOB VA-Tpyniibl U UX COEIUHEHUH C YUETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh GU3MUYECKUE U XUMHYECKUE CBOMCTRA
IPOCTHIX BEIIECTB a30Ta U (hocopa U UX COeAUHEHHH
(aMMuaka, coyieif aMMOHHSI, A30THOW KHUCIIOTbI, HUTPATOB,
okcuaa pocdopa(V) u hocdopHoii kucnotsl, pocharon),
CrocoObl UX MOJIyYEeHHUs, IPUMEHEHUE U 3HAaUE€HUE B
IIPUPOJIE U )KU3HU YEJIOBEKA C UCIIOJIb30BAHUEM CXEMBI.

OnpenensiTb HOHBI aMMOHHUS U (hochaT-HOHBI B paCTBOPE C
UCMOJIb30BaHUEM TAaOMUIBI " XapaKkTepHble peakiuy Ha
KaTUOHBI U1 aHUOHBI .

OOBACHATH CYITHOCTh 3KOJIOTUYECKUX MPOOIJIEM, CBSI3aHHBIX C
HaxOXJIEHWEM coeMHeHuH azoTa u ¢ocdopa B
OKPYXaIoIIEeH cpeae.
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COCMHEHUSIMH a30Ta (KUCIIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/yXa, TOYBBI U BOJOEMOB).
docdop, *amnorponHsie Mmoaudukanuu pochopa*,
(du3nUecCKre U XUMUIECKIE CBOMCTBRA.

Oxkcun pochopa(V) u pochopnas kuciora,
(du3HUeCcCKre U XUMUIECKIE CBOMCTBRA,

*nmonyuenue. **KauectBeHnas peakuus Ha pocdar-
WOHBL *

*Hcnonbs3oBanue GpocdaToB B KaYECTBE MUHEPATBHBIX
ynoOpeHuit. *3arpsi3sHeHUEe IPUPOTHBIX BOJIOEMOB
dhocdaramu.

JdeMoHcTpanun

Komexkmuu: pocdop u ux coequHeHUS.
BzaumopeiicTBre KOHIIEHTPUPOBAHHON a30THOM
KHUCJIOTHI C MEJBIO.

JlaGopaTopHble H MpaKTHYecKne padoThl
JIabopaTopHBIC OMBITHI:

1. B3auMogmelicTBrEe coieil aMMOHMS C IIETOYBIO.

2. O3HakomJIeHUE C 00pa3liaMy a30THBIX U
bochopHBIX yI0OpEHHIA.

[IpakTuueckas padora:

Ne 10. ITonyyenne aMmMuaka, U3y4eHHUE €ro CBOMCTB.

Breruucienus
110 YPABHEHUSIM XMMHUYECKUX PEAKIIUI

[1nanupoBaTh U OCYLIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, IPOBOIUTH HAOTIOACHHUS, JACTIATh BBIBOIBI
0 pe3yJIbTaTaM dKCIEPU-MEHTA.

CrnenoBatp npaBuiIaM 6e30macHoi paboThl B 1abopaTopun
IIPU UCIIOJIb30BAHUN XMMUYECKOM MOCY bl U 000pyA0BaHUS.

[Tpon3BOINTE BBIYUCIICHUS 110 XUMUYECKUM YPABHCHHSIM.

Hcnonb30Bath mpy BHITOTHEHUH YUEOHBIX 3aJaHUM TEKCThI
y4eOHUKA, CIIPABOYHBIE MATEPUAITHI (IEPHOTUICCKYIO
cucremy xumudeckux snemeHToB J1. . Menneneena,
Ta0JIUIly paCTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJICH B
BOJI€, DJIGKTPOXUMUYECKUN sl HAPSIKEHUI METaIIIOB).

Hcnonb30Bath MpH BBHITIOJTHEHUH YICOHBIX 3aJaHUI U B

IIPOLIECCE UCCIIEA0BATEIBCKOMN AESATEIIBHOCTA HAyYHO-
HOMYJIAPHYIO JIMTEPATYPY XUMUYECKOTO CONEpKAHUA,
CIIpaBOYHBIE MaTepHallbl, pecypcsl IHTepHeTa nocie
KOHCYJIBTALIMH C I1€1aroromMm

Tema 6. O01asn
XapakTepuc-

THKA XUMHYECKHX
3j1eMeHTOoB IVA-
Irpynnbl.

Yriepoa 1 KpeMHUI U
HUX COeTUHEHHS

(8 1)

VYrnepon, auioTponHble MoudUKaMK rpadur,
anma3. BzaumopeiicTBue ¢ MeTajsiaMi, HEMETallaMH,
KOHIEHTPUPOBAHHBIMHU a30THOW U CEPHOW KUCIOTaMHU,
pacrpocTpaHeHHe B Ipupoje, GU3nIecKue 1
XUMUYECKHe cBoMcTBa. Ancopoums. Kpyrosopot
yIJepo/a B IPUPOJIE.

Oxcuppl yraeposa, ux pusndeckre U XuMHUIecKHe
CBOMCTBA, UX JIEWCTBHUE HA )KUBBIE OPTaHU3MBI,
MOJTyYeHUE U IPUMEHEHHE. *DKOJIOTHIECKUE
pobJIeMbl, CBA3aHHBIE ¢ OKcuIoM yriepoaa(IV);

OOBsCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
251eMeHTOB [VA-Tpynnsl ¥ X COEIMHEHUN C Y4ETOM
CTPOCHUS UX aTOMOB.

XapakTepu30oBaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB YIIepoia M KPEMHHUSI U MX COSAMHEHHI
(OKCHIOB YIIIeposa, YroJIbHON KHUCIOThI, KapOOHATOB,
OKCHJIa KPEMHUSI, KPEMHHEBOH KUCIIOTHI, CHIINKATOB),
CHOCOOBI UX MOMYYSHUS, IPUMEHEHNE U 3HAYCHHUE B
MIPUPOJIC U )KU3HU YEIIOBEKA.

OmnpenensiTh KapOOHAT- M CHIIMKAT-
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THITOTE3a INI00aTBHOTO MOTETJICHUS KIIMMATa,;
MapHUKOBBIN 3dexT.*

VYToJibHAs KUCIIOTA U €€ CONH, NX (U3UICCKUE U
XMMUYECKHE CBOWCTBA, MTOJyYCHHE U IIPUMEHEHHE.
KavecTBeHHast peakiysi Ha KapOOHAT-HOHBI.
*IlepBoHaYabHBIC TIOHATHS 00 OPraHUYECKUX
BEIIECTBAX KaK O COCIMHEHHSX YTIIepo/ia:
0c00EHHOCTH cocTaBa u cTpoeHus. [lonsTue o
OMOJIOTMYECKH BaYKHBIX BEIIECTBAX: )KUPaxX, OeNKax,
yrieBoaax. MarepuaibHOE eIMHCTBO OPTaHUYECKUX U
HEOPTraHUYECKUX COCTMHCHUN. *

*KpemHuii, ero ¢pu3nveckne 1 XMMHUYECKHE CBOMCTBA
(Ha mpuMepe B3aUMOJICHCTBHUS C METAJIIAMU U
HEMEeTaJJIaMH), TIOJTy9eHUE U TPUMEHEHHE B
JJIEKTPOHHKE. *

*CoenuHEeHHS KpeMHUs B ipupoie. Oomue
npeacTaBieHus o6 okcuae kpemuusa(I1V) u
KpEeMHHEBOH kucioTe. CHIMKATHI, UX UCIOJIb30BAHNE
B OBITY, MEJIMIIMHE, IPOMBIIIUICHHOCTH. BaxxHelime
CTPOUTENbHBIE MAaTEPHAIIBI: KEPAMHUKA, CTEKJIO,
IIEMEHT, OeTOH, kene300eToH. [IpoGraembl
0€30MacHOTO HCITOJIb30BAHUS CTPOUTEITHHBIX
MaTEepUajIoB B MOBCEIHEBHON KU3HU. *

JdemoHcTpanuu

Mopenu KpUCTAIUIMYECKUX PEMIETOK aIMasa,
rpaduTa, MOJIEKyJIbl QysiepeHa.

AncopOuust pacTBOPEHHBIX BEILIECTB
aKTUBUPOBaHHBIM yriéM. [IpoTuBoras.
Buneomarepuainsl: cCHIIMKaTHAsI TPOMBIIUICHHOCTb.
Mogenu MOJIeKysI OpraHUYeCKHX BEIECTB.

JlabGopaTopHble U MpaKkTHYeCcKHe PadoThl
JIaGopaTopHBIii OMBIT:

KauecTBennas peakius Ha KapOOHAT-HOH.
[TpakTuyeckue paboTHI:

HOHBI B pacTBOpE.

OOBSCHATH CYIIHOCTh SKOJIOTHYECKHUX MPOOIIEM, CBSI3aHHBIX C
HAaxO0KJEHUEM YTJIEKHCIIOrO ra3a B OKpYyKarollel cpelie.

WMimroctpupoBaTh B3aUMOCBSI3b HEOPTAaHUYECKUX COCTMHEHUI
YIJIEpO/ia U OPraHUYECKHUX BELIECTB M0 PyKOBOJACTBOM
YUYUTEIA.

[1nanrpoBaTh U OCYLIECTBIIATH HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHUS, IeIaTh BBIBOIBI 110
pe3yJibTaTaM 3KCIEPUMEHTA MOCHE MPEeABAPUTENbHON
paboTHI.

CrnenoBath mpaBuiiaM 6e30MacHoil paboThI B 1aboparopuu
MIPH UCIIOJIb30BAHUN XUMHUYECKOU ITOCY Il U 000PYI0BAHHUS.

Hcnonb30Bath mpy BHIMOTHEHUH YUEOHBIX 3aJaHUI TEKCThI
yueOHuKa, cipaBouHble Matepuaisl ([lepuoauyeckyro
cucremMy XumMuyeckux 3iemeHToB [1. . Menneneesa,
Ta0IUILy paCTBOPUMOCTH KUCJIOT, OCHOBaHUH U COJIEH B
BOJI€, DJIEKTPOXUMUYECKUN PAJl HAPSHKEHUI METaJJIOB)
MOCJIE KOHCYJIBTAIMU C NIEJAarOrOM.

Hcnonb30Bath mpy BHITOTHEHUH YYEOHBIX 3aJaHUH U B
MPOLECCE UCCIIEIOBATENBCKON €SI TENbHOCTA HAYYHO-
MOIYJISIPHYIO JINTEPATYPy XUMUYECKOTO CONEPIKAHUSA,
CIIpaBOYHbIE MaTepHalbl, pecypchl IHTEpHETA MTOCTE
KOHCYJITAllMH C ME€1arOroM.
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No 11. Iony4yeHue yriekucioro ra3a u u3y4eHue ero
cBoiicTB. KayecTBeHHas peakiys Ha KapOOHAT-HUOH.
No 12. Pemienue skcriepuMeHTaIbHbBIX 33/1a4 110 TEME
«HemeTamner».

Buruuciaenust

110 YPaBHEHUSIM XUMHYECKUX PEAKIUH, €CIIM OJUH U3
pEeareHToB JIaH B BUJI€ BOJIHOT'O PaCTBOPA C U3BECTHOM
MacCOBOH JOJIEH.

Pa3nen 3. MeTasnl 1 ux coequneHus (20 1)

Tema 7. Oommue

CBOICTBAa METAJLJIOB
(49)

OOw1ast xapaKTepUCTHKa XUMHYECKUX 3JIEMEHTOB —
METaJUIOB Ha OCHOBAaHHUHU UX MOJIOKECHHUS B
Ilepuonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHust atoMoB. CTpoeHue
MeTajul0B. MeTajuinyeckast CB3b U MeTalIn4yecKas
KpUCTAJIJINYECKAsl pelI€TKa. DIEKTPOXUMUUECKUN psift
HanpspkeHui MetaioB. PU3NUECKue U XUMUYECKHe
CBOMCTBa METAIIOB. *O0IIKe CIIOCOOBI MOIyYeHUs
MeTauioB. [IoHsATHE 0 KOPPO3UU METAIIOB U
OCHOBHBIE CITOCOOBI 3alTUTHI OT KOppo3uu. CruiaBbl
(cranp, 4yryH, AIOPATIOMUHUN, OpOH3a), NX
MIPUMEHEHUE B OBITY U IPOMBILIIEHHOCTH. *

JdemoHcTpanuu

O3HakomIeHHE ¢ 00pa3IaMy METaJUIOB U CIIJIABOB, UX
($U3M4EeCKUMHU CBONCTBAMHU.

Mopenn KpUCTAIIMYECKUX PEIIETOK METAJIOB.
Buneomarepuaisl: KOppo3usi METAILIOB.

JlabopaTopHble U IPaKTHYECKHE PadoThI
JlaGopaTopHBIE OTIBITHI:

O3HakomiieHHEe ¢ 00pa3lamMH CIUIaBOB METAJIIOB.
3aBUCUMOCTh CKOPOCTH pEaKIUu MeTajlia ¢ KUCIOTOM
OT IIPUPO/IBI METAJLIA.

Breruucienus
— 110 YPaBHEHHUSIM XUMHUYECKUX PEAKLIUM, ECIIU OJTUH

PackppiBaTh CMBICI N3y4aeMbIX IOHATUI U IPUMEHSTH 3TU
IIOHSITHSI IIPU ONTMCAHUM CBOMCTB BEIIECTB U UX
MpEBpAILICHUH.

OOBsACHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHHUHN CBOMCTB
AJIEMEHTOB-METAJIOB U UX COEJUHEHUH C yYETOM CTPOEHUS
UX aTOMOB.

XapakTepu30BaTh CTPOECHHE METAJUIOB, 001e pusnyeckue u
XUMUYECKHE CBOKCTBA METAIIJIIOB.

XapakTepHu30BaTh 00IKE CIIOCOOBI MOIyUYEHUS] METAIIJIOB
II0CJIE CTPYKTYPHUPOBAaHUS MaTepuaa.

CrenoBate npaBuiaM 6e30nacHoil paboThl B 1abopaTopun
IIPU UCIIOJIB30BAHUN XMMHUYECKOM MOCY bl U 000pyA0BaHUS.

IIpon3BONTE BEIUMCIIEHHS [0 XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh MpH BHINOJHEHUH YUEOHBIX 3aJJaHUM TEKCThI
yueOHUKa, cipaBouHble MaTepuainsl (I[lepuonnyeckyro
cucreMy xumudeckux 3imeMeHToB 1. 1. Menneneesa,
TaOJIUILy paCTBOPUMOCTH KHUCJIOT, OCHOBAaHHM U cosieil B
BOJI€, DJIEKTPOXUMUYECKUH psJl HAPSXKEHUI METAJLIOB).

Hcnonb30BaTh Ipy BHIOJHEHUN YUEOHBIX 3a/laHUM U B
MIPOLIECCE UCCIIEN0BATENBCKOM AESITENBHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATYPy XMMHUECKOTO COAEpKAHUS,
CIpaBOYHbBIE MaTepuabl, pecypchl IHTepHETa mocie
IIPEIBAPUTEIBHOIN KOHCYJIBTALIUU C I1€Jar0roM
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U3 PEarcHTOB COJEPIKUT MPUMECH

Tema 8. Baxkueimue
MeTAJLIbI M X

coeTHHEHHS
(16 9)

[Ilenounsie Metasubl. [Tonoxenue B [lepuonnueckoi
cucrteme xumuueckux snementoB . . Menneneena,
cTpoeHue aromoB. HaxoxaeHue B mpupoze.
dusnyeckue 1 XMMHYECKUE CBOMCTBA (Ha MpUMepe
HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATPUS U
kanus. [[puMeHeHre meaouYHbIX METAJIIIOB U UX
COEMHEHHII.

[Ilen0uHO3eMENBHBIE METAJIJIBI MAarHUW U KaJIbIIUMN,
ctpoeHue aroMoB. [lonoxenue B [lepuogunyeckoii
cucteMe xumuueckux asemenToB . 1. MeHneneena.
Haxoxnenue B mpupose. Pu3nyeckue 1 XUuMUUECKUE
cBolicTBa. BaxkHele coenHeHUS KaubIns (OKCHI,
TUAPOKCHI, coJin). *JKECTKOCTH BOJIBI M CIIOCOOBI €6
yCTpaHeHus.*

Amomunuii. [Tonoxxenue B [lepuoauyueckoit cucteme
xuMHu4deckux 3ieMeHToB /. 1. Menneneesa, ctpoeHne
atoma. Haxoxnenue B npupone. Pusznueckue u
XUMHYECKHE CBOICTBA. AM(OTEpHbIE CBOWCTBA
OKCHJIa ¥ TUJIPOKCUJA.

Kenezo: cocras, cBoiicTBa 1 nosrydeHue. [lonoxenue
B [lepuoandeckoil cucreMe XUMHUECKUX 3JIEMEHTOB
. 1. MenneneeBa, ctpoenue aroma. Haxoxnenue B
npupoje. Puznyeckre 1 XuMUYECKUE CBOMCTBA.
Oxcuppl, TuIpoKcH bl U conu xene3a(ll)

u xene3a(Ill).

JdemMoHcTpanuu

B3anmopencTere HaTpus ¢ BOJOM.

OxkpamuBaHue INIAMEHU HOHAMHU HATPHUS U KaJusl.
OxpairBaHue IIaMEHU HOHAMU KaJIbLUS.
B3anMonelicTBre OKcHIa KaJIbIUs C BOIOM.
BuneoMarepuasl: TOpEHHE Keje3a B KUCIOPOJe U

OOBsACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
3JIEMEHTOB-METAJIJIOB B IPYMIAX U UX COEAMHEHUH ¢ yUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U XMMUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB METAIOB ¥ UX COSAMHEHUHN (OKCHIOB,
THJPOKCUIOB, COJIEH) C ONOPOM Ha CXeMY, CIIOCOObI UX
NOJTy4eHHsI, TPUMEHEHNE U 3HAUCHNE B IPUPOJIE U KHU3HU
YesloBeKa.

Pacnio3HaBath ¢ HOMOIIBIO KAYECTBEHHBIX PEAKLIUI HOHBI
METaJJIOB (MarHus, KJIbIH, aTFOMIHNS, [UHKA, JKeJie3a
(2+), xxenesa (3+), meau (2+) ¢ UCITOJIL30BAHUEM TAOJIUIIBI
"XapakTepHble peaKklMM Ha KaTHOHBI'".

[InanupoBaTh U OCYIIECTBIATH Ha IPAKTUKE XMMUYECKUE
HKCTIEPUMEHTBI, TIPOBOIUTH HAOIIOICHNS, JIETIaTh BBIBOJIBI T10
pe3yJsbTaTaM 3KCIEepUMEHTA.

CnenoBatb npaBuiaM 06e3011acHOM paboThI B 1Ta0OpaTOPHU ITPU
UCTIOJIb30BAHUM XMMHUYECKON MOCYAbI U 000pYyI0BaHUSL.

[Tpon3BOANUTH BEIYHMCICHUS IO XUMUYECKUM YPaBHEHUSIM.

BricTpanBath pa3BEpHYThIE NUCHbMEHHBIE H YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YYeOHHUKA U CIIPABOYHBIX
MaTepHaoB, TPaMOTHO UCIIOJIb30BaTh U3YUEHHBIN
MTOHATUMHBIN annapar Kypca XMMHUH.

Mcnonb30BaTh NpH BHIIOJIHEHUH YUEOHBIX 3a/laHUH U B
IIPOLIECCE UCCIIEN0BATENbCKON e TENIbHOCTH Hay4YHO-
HOMYJIIPHYIO JINTEPATyPy XUMHUUECKOTO COJIEPKAHMS,
CIIpaBOYHbBIE MaTepuabl, pecypchl IHTepHETa mocie
IpeBapUTEIbHOW KOHCYJIBTAIMU C TIeJarorom
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XJIope.

JlabGopaTopHble U pPaKTHYecKHe PadoThI
JIabopaTopHBIE OMBITHI:

O3zHakoMmJyieHHe ¢ o0pa3lamMu aJTlOMUHUS U €r0
CILIaBOB.

AMdoTepHbIe CBONCTBA THIPOKCUIA ATTFOMUHHUS.
KauecTBeHHbIC peakiii Ha MOHBI XKeJle3a.
[IpakTuueckue paboOTHI:

No 13. Pemmenue sKCcriepuMEHTAIBHBIX 33124 110 TeMe
«MeTtanmiby.

Bprunciaenus
10 YPABHEHUSIM XUMHYECKUX PEAKIIUH.

Paznen 4. Xumus u okpy:kaomas cpeaa (3 u)

Tema 9. BemecTtBa n *HoBble MaTepuallbl U TEXHOJIOTHU. BemecTa u XapakTepHu30BaTh POJIb XUMHUH B PA3IMYHBIX chepax
MaTepHAaJIbl B 5KU3HI MaTepHasbl B IOBCEIHEBHOM )KM3HU YEJIOBEKA. XUMUS | JIEATENbHOCTH JIIOJIEH, OCHOBHBIE BEIIECTBA U MaTEPUAIIbI,
YyeJsI0BeKa U 370poBbe. be3onacHoe UCIoIb30BaHHUE BEILECTB IIPUMEHSIEMbIE B )KU3HU COBPEMEHHOI'O YEJIOBEKA.
(3u) U XUMUYECKUX PEAKIUi B OBITY. OOBACHATH yCIOBHS O€30MIaCHOT0 MCIIOJIb30BaHMS BEIIECTB U
[IpupoaHbIE HCTOYHUKH YIIIEBOJAOPOJOB (YroJib, XUMHUYECKHUX PEAKIU B OBITY.
MPUPOJHBIN ra3, HeTh), IPOAYKTHI UX NepepabOTKH, | AHAJIM3UPOBATh U KPUTUYECKH OLIEHUBATh UH()OPMAIIHIO
UX pOJIb B OBITY U IPOMBIIIJIEHHOCTH. 0 BJIMSIHUU IPOMBIIIIIEHHOCTH, CEIbCKOTO X0351CTBa,
OCHOBBI KOJIOTHYECKON IPAMOTHOCTU. XUMHUECKOE TPAHCIIOPTA U Ap. HA COCTOSHUE OKPYKAIOIIEH CpeIbl.
3arps3HEHUE OKpYXKarolel cpeibl (IpeaeabHO YMeTh OKa3bIBaTh NNEPBYIO MOMOILb TPU XUMHUYECKHUX 05KOTax
nonyctumast KoHeHtpauus Bemects — [1IK). Y OTPaBJICHUSIX.
Ponb xumum B perieHny 3K0JIOrHYecKux npoodsiem.* [IpuHuMats yyactue B 00CYKIEHUH MPOOIEM XUMHUYECKON U

HKOJIOTUYECKOM HAaIPaBJIEHHOCTH, BBICKA3bIBATh
CcOOCTBEHHYIO MO3UIIMIO 110 TpobdieMe U Mpeaiaratb
BO3MOYKHBIE ITyTH €€ peIIeHus C OMOPoil Ha HHPOPMALUIO U3
y4eOHHMKa ¥ CIIPaBOYHBIE MaTepHalibl, pecypchl lHTepHeTa.
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

Oo0s13aTesibHbIE Yy4eOHbIEe MATEPUAJIBI /ISl YHeHUKA

* Xumus, 8 knacc/ 'abpuensna O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIIECTBO
«M3narenscTBO «IIpocBemienne»

Xumus, 9 kinace/ I'abpuensia O.C., OctpoymoB WN.I'., Ciankos C.A., AKIHOHEPHOE 00IIIECTBO
«M3narenscTBO «IIpocBeienne»

MeToanyeckne MaTepuabl ISl YYUTEs
Metoanueckoe nocodue k yueouuky O. C. ['abpuensna « Xumus». 8 knacc / O. C. ['aGpuensia
Meroaunueckoe nmocodue Kk yueonuky O. C. ['abpuensna «Xumus». 9 kinace / O. C. 'abpuensu

Indpossie 00pazoBaTebHbIE pecypchbl H pecypchbl CeTH HHTEPHET
https://resh.edu.ru/

https://uchebnik.mos.ru/main

https://rosuchebnik.ru/

https://www.yaklass.ru/

http://www.virtulab.net
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