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I[TOACHUTEJIbHAA 3AIIMCKA

OenepanibHas pabouas MporpaMMa Mo XUMUHU JJis 00y4YaIOUIUXCS € 3aJeP)KKOM MCUXHYECKOTO
pasButus (nanee — 3I[IP) Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa3OBaHUS MOJATOTOBICHA HAa OCHOBE
®denepalibHOTO TOCYAAPCTBEHHOIO 00pa30BaTeIbHOTO CTAaHIAapTa OCHOBHOTO OOIIEro 0Opa3oBaHUs
(ITpuxa3z Munnpocsenienusi Poccuu ot 31.05.2021 . Ne 287) (manee — ®I'OC O0O0), ®enepanbHoit
a/IalITUPOBAHHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus Ui 00ydYaroIuXcs
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 310poBbs (IIpuka3z Munmnpocsemenust Poccuu ot 24 Hosiops 2022
r. Noe 1025), ®denepanpHoii pabodeil mporpaMmbl OCHOBHOTO OOIEro oOpa3oBaHUS 1O Y4eOHOMY
npeamery «Xumus», PenepaabHON NPOrpaMMbl BOCIIUTAHUS, ¢ YYETOM PACIPEICIICHHBIX 10 Kilaccam
npoBepsieMbIX — TpeOoBaHMii K pe3ynprataM  ocBoeHus  DenepaibHON  aJanTHUPOBAHHOMN
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUs JUIsl OOyYalOIIUXCS C 3aJEpPKKOU
IICUXMYECKOTO0 pa3BUTHUS U JJIEMEHTOB COACPXKAHMSI, IPEACTABICHHBIX B  YHHBEPCAJIbHOM
komubukatope 1o xumud, KoHuenuuu mpenonaBaHus ydyeOHOro mnpeaMera «XUMHS» B
o0Opa3oBareIbHBIX OpraHu3anusx PD, peanu3yrommx 0OCHOBHBIC 0011e00pa30BaTeIbHbBIE IPOTPAMMBI.

[IporpamMma mo xumuu pa3zpaboTaHa ¢ IEJNbIO OKAa3aHUS METOJMYECKOI MOMOIIU YYHUTEI0 B
CO3/1aHuU paboyell MporpaMMsbl O y4eOHOMY MPEIMETY.

YueOHblii mnpeaMeT «XUMHUS» BXOAUT B MpeAMETHYIO 001actb «EcTecTBeHHOHAyuYHBIE
npeaMeTbl». B cucreMe ecTecTBEHHOHAayYHOTO 00pa30BaHMS XUMUS KaK yUeOHBIM peaMeT 3aHUMaeT
BaXHOE€ MECTO B INO3HAHHH 3aKOHOB IPUPOJIbI, (HOPMUPOBAHMM HAYYHOW KApTHUHBI MUPA, CO3JaHUU
OCHOBbl XMMHMUYECKHUX 3HAHHUM, HEOOXOJUMBIX JUIsl MOBCEJIHEBHOM J>KM3HM, HAaBBIKOB 3JI0POBOTO U
0e30MacHOro UIg 4eloBeKa M OKpYXKarolled ero cpeibpl oOpasza JKHM3HHM, a TaKKe B BOCHHUTAHUU
9KOJIOTUYECKOU KYJIBbTYPHI.

VYCHemHocTh U3y4eHHs] XUMUU CBSI3aHA C OBJIAJICHUEM XHMHUYECKUM SI3bIKOM, COOIIOICHHEM
npaBwi Oe3omacHOW pabOThl MpU  BBINOJHEHUM XMMHUYECKOTO HKCIEPUMEHTa, OCO3HAHHUEM
MHOTOYHCIICHHBIX CBSI3€i XMMUU C IPYTUMU MPEAMETaMHU IIKOJIBLHOTO Kypca.

[IporpamMma BKJIIOYaeT B ce0s OCHOBBI HEOPraHMYECKOW M OpraHMYecKod XuMHuH. ['maBHOM
uaeell MporpamMmbl SIBISIETCS CO37aHHE 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAaHUM 1O XUMMH,
BBIP@XEHHBIX B (pOpMe, COOTBETCTBYIOIIEH BO3pacTy 00ydaroUMxcs U UX 0COObIM 00pa30BaTEIbHBIM
MOTPEOHOCTSIM.

B comepxaHuu JaHHOrO Kypca THPEJCTABICHbl OCHOBOIIOJATAOUIMEe XUMHUYECKHE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIME H3YYEHHME COCTaBa M CTPOEHUS BELIECTB, 3aBUCUMOCTU HX
CBOMCTB OT CTpPOEHHUS, NPOTHO3MPOBAHHWE CBOMCTB BELIECTB, HCCIIEIOBAaHUE 3aKOHOMEPHOCTEH
XUMHUYECKUX MPEBPALLICHUM U ITyTeH yNpaBIE€HUS UMH B LIEJIIX MOJIYYEHHUs BEUIECTB U MAaTEPUAIOB.

TeopeTHueckyl0 OCHOBY M3yuU€HUSl HEOPraHMYeCKOM XHMHH  COCTaBII€T aTOMHO-
MoJIeKyJsipHOe ydeHue, [lepumommueckuit 3axkoH J[.MI. MengneneeBa ¢ KpaTKUMU CBENECHUSMU O
CTPOEHHH aToMa, BUJIaX XUMHUYECKON CBSI3H, 3aKOHOMEPHOCTSIX MPOTEKAHUsI XMMUUYECKUX PEaKLni.

B usyuenun Kypca 3HauMTEIbHAS POJIb OTBOAUTCA XUMUYECKOMY KCIIEPUMEHTY: IIPOBEIECHUIO
MPaKTUYECKUX U J1a0OpaTOPHBIX pPA0OT, OMHCAHMIO PE3YJIbTATOB YUEHHYECKOTO SKCIIEPUMEHTA,
COOJIIOICHUIO HOPM M ITPpaBUJI 0€30MacHON paboThl B XUMUYECKO 1TabopaTOpHH.

Peanuzanust maHHOW mporpaMMmbl B Tporiecce OOydeHHs MOo3BOJMT oOydarommmcs ¢ 3I1P
YCBOUTH KIIFOUEBbIE XUMUYECKUE KOMIIETEHIIMU U MOHATH POJIb U 3HAYEHUE XUMHH CPEJIU IPYTUX HAyK
0 MIPUPOJE.

N3yueHne XUMHUU CIIOCOOCTBYET (DOPMUPOBAHHIO Y OOYHAIOLIMXCS HAYYHOTO MHUPOBO33PEHUS,
OCBOCHHIO OOIICHAYYHBIX METONOB (HAOMIO/IEHWe, HW3MEpEeHHe, SKCIEPUMEHT, MOJEIHPOBAHUE),
OCBOEHUIO MTPAKTUYECKOIO IPUMEHEHNSI HAyUYHbIX 3HAHUH, OCHOBAHHOT'O Ha MEXIPEIMETHBIX CBS3AX C
npeametamu  «Okpyxaromuid  mup», «®Pusukay, «buomorusy, «l'eorpadus», «Marematukay u
¢dbopmHpyeT KOMIETEHIIMH, HEOOXOIMMbIE IS TIPOJIOJKEHUsT 00pa30BaHus B 00JIACTH €CTECTBEHHBIX
HayK.

N3yuenne XxumMuM crnocoOCTByeT pa3BuTHIO y oOyuatommxcs ¢ 3[IP mpocTpaHcTBEHHOTO
BOOOpakeHus!, QYHKIIMOHATbHON IPaMOTHOCTH, YMEHHUSI BOCIIPUHUMATh U KPUTHUECKH aHAJIN3UPOBATh



nH(pOpMaIMIO, TPEICTABICHHYI0 B pa3IUYHbIX (Qopmax. 3HAYUMOCTh IMpenMeTa i pa3BUTUA
KU3HEHHOM KommereHnmu oOywaromuxcsi ¢ 3[IP 3akiroyaercs B yCBOGHHM OCHOBBI XHMHYECKUX
3HAHUN, HEOOXOIMMBIX ISl TOBCEIHEBHOM KU3HU; HaBBIKOB 37J0POBOI0 M OE30MACHOTO ISl YeTIOBEeKa
U OKpYJKaroIei ero cpesl 00pasa )Ku3H; HOPMUPOBAHUU HKOJIOTHUECKOM KYJIbTYpPHI.

[IporpamMma oTpakaeT cojiep)KaHhue OOy4deHHsI MpeAMETy «XHUMHUS» C Y4YEeTOM OCOOBIX
oOpa3zoBarenbHbIX OTpeOHOCTEH oOyuatonuxces ¢ 3[1P. OBnageHue y4eOHBIM MPEAMETOM « XUMHESD)
MIPEJICTaBISIeT OMpPEeNIeICHHYI0 TPYAHOCTh il oOyyatomuxcs ¢ 3I1P. Oto cBsizaHo ¢ 0COOEHHOCTSIMU
MBICIIUTEIBHOMN JEITEeNbHOCTH, IEPUOANIECCKIMU KOJIeOaHUSIMA BHUMAHUS, MAJIBIM 00bEMOM HaMsITH,
HEJ0CTaTOYHOCThIO OOIIEro 3amaca 3HAHUM, MOHUKEHHBIM IMO3HABATEJIIbHBIM HMHTEPECOM M HHU3KUM
YPOBHEM PEUYEBOrO PA3BUTHUS.

Jns npeonosieHus TPYAHOCTEH B HM3yYEeHUH YydeOHOro mpeamera «XuUMHUsS» HeoO0Xoauma
ajanTanus odbeMa M XapakTepa y4eOHOro marepuajia K MO3HABATEIbHBIM BO3MOXKHOCTSM JAHHOMN
KaTeropud OOydYaromMXcsi, y4eT HX OCOOCHHOCTEH pPAa3BUTHS: HCIIOJIIb30BAHUE AJITOPUTMOB,
BHYTPHUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3€H, IOCTEIIEHHOE YCI0)KHEHNE U3y4aeMOro Marepuaiia.

[Ipy u3ydyeHMH XUMUU HEOOXOJUMO OCYIIECTBISATH B3aUMOJEHCTBUE HAa IMOJIMCEHCOPHOM
OCHOBE.

Teopetnueckuil MaTepuanl peKOMEHIYETCsl U3y4yaTh B MPOLIECCe MPAKTUYECKON JNESTEIbHOCTH.
Bo03MOXHO BbIETEHHE OTHAEIBHBIX YPOKOB Ha pEIICHHE 3aJady B CBSA3M CO CJIOKHOCTHIO aHaIU3a
Tekcta oOyvaromumuca c¢ 3[IP. Opranuueckoe €AMHCTBO MPAKTHUECKOH U MBICIUTEIbHOM
JESTEIbHOCTH 00YyYaroIIMXCsl 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 U3ydeHust yaeOHOTO npeaMeTa « XUMHUsD

OO61ue nenu n3ydeHus yueoHoro npeamera « XuMush» npejcranieHbl B OenepaibHoil paboyeit
IporpaMMe OCHOBHOTO 0011ero oopasoBanus. OHU aKTyaJIU3UPOBAHbI C YYETOM HOBBIX MIPHOPUTETOB
B CUCTEME OCHOBHOI'O OOLIEr0 00pa30BaHUs, HAIIPABJIEHHOCTH 0O0YUYEHHUs Ha pa3BUTHE U CAMOpa3BUTHE
JUYHOCTH, (popmupoBaHHEe €€ WHTEIEKTa U o0mmed KyiabTypbl. OOydeHHEe YMEHHIO YYUTHCS H
MPOJIOJKATh CBOE 00pa30BaHUE CaMOCTOSATENILHO B HACTOSIIIIEE BPEMSI SBJISIETCSI OTHOW M3 BAXKHEUIIINX
GbyHKIUH y4eOHBIX TPEIMETOB, B TOM UUCIE U « XUMHI.

Jns obywarommxcs ¢ 3IIP, tak ke, Kak U JUIs HOPMATHBHO DPa3BUBAIOLIUXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTENbHYIO MPOrpamMMy, JOMHHUpPYIOILIEEe 3Hau€HHe MpPUOOPETaroT
TaKHe LU, KaK:

(GopMHpOBaHUE HWHTEUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K COTPYAHHUYECTBY,
CaMOCTOSITEJIbHOMY NPUHATHIO pPEIIEHUH, CIOCOOHON alanTHpoOBaTbcsi K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM 5KU3HU;

HaIpaBJIeHHOCTh 00yYeHHUs Ha CHUCTEMaTH4yecKoe MPUOOIICHNE yUYalluXcsl K CaMOCTOSITETbHOM
MO3HABATENFHOM JESITENbHOCTH, HAYYHBIM WU TPAKTHUYECKUM METOAAM TMO3HaHUS, (hopMUPYIOIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecriedeHne  YCIIOBHH, CIIOCOOCTBYIOIIMX  MPHOOPETEHHIO  OOy4yarolMMHUCS  ONbITa
pa3HOOOpa3HOW JEATEIbHOCTH, IIO3HAHHWSA M CaMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMIETEHIUH ), IMEIOINX YHUBEPCaIbHOE 3HAYCHUE JIJIsl pa3IMYHBIX BUJOB JESITEIbHOCTH;

dbopmMupoBaHuEe YMEHHI OOBSACHATH U OLICHUBATH SIBJICHUS OKPY>KAOILIEr0 MUpPA Ha OCHOBAaHUU
3HAHUU U OTBITA, MONYYEHHBIX IPU U3YYEHUU XUMUU;

dbopmupoBaHue y oOy4aromMXCsl T'yMaHHCTUYECKUX OTHOUICHWM, NOHMMaHUs I€HHOCTU
XMUMHAYECKUX 3HAHUHU 111 BBIPAOOTKH HKOJIOTUYECKH 11€7IeCO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM
NeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/10POBbsS U OKPY>KAIOIEel IPUPOAHON CPEIIbI;

pa3sBUTHE MOTHBALUU K OOY4YEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIMTAaHHUIO Ha
OCHOBE YCBOEHHSI OOIIEYEIOBEUECKIX IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpoduiis u
HaNpaBJIEHHOCTH J1aJbHENIIIEro 00yueHHs..

Kypc HanpapneH Ha perieHue cileAyomux 3aaad, 00eceurnBaoIuX peaan3alno JUYHOCTHO-
OPUEHTUPOBAHHOTO M JAEATEJbHOCTHOIO MOAXOA0B K 00ydeHuto xumuu oOyuarommxcs ¢ 3IIP Ha
YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs:



dbopMupoBaHUE TNEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX MPEJCTABICHUN O BEIIECTBaX, MX
MpPEBpAICHUSIX M  MPAKTHUYECKOM NPUMEHEHUHU; OBJaJCHHE T[OHATUMHBIM  ammaparoMm |
CUMBOJINYECKUM SI3bIKOM XUMHH;

0CO3HaHNE OOBEKTHUBHON 3HAYMMOCTH OCHOB XMMHUYECKOH HAyKH KakK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUUYECKUX IPEBPAILEHUA HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJIGHUM JKMBOM M HEXHMBOW HpUpOAbl; YIIyOlleHWE MNpEeACTaBIECHUI O MarepuaJbHOM
€IMHCTBE MUDA;

OBJIQJICHUE OCHOBAaMH XHMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATH H
OOBEKTHBHO OIICHHWBATh >KU3HEHHBIC CUTYalliW, CBS3aHHbIE C XUMHEH, HaBbIKaMH OE€30MacHOTO
oOpalleHusi ¢ BEUIECTBAMH, MCIOJIb3YEeMBIMH B MOBCEAHEBHOH >KM3HM; YMEHHMEM aHAJIU3UPOBATH M
IUIAHUPOBATh KOJIOTUYECKU O€30MacHOe MOBEACHHUE B IENSIX COXPAHEHUS 3J0POBbsl U OKpYyKarolen
Cpelbl;

dbopMupoBaHuEe YMEHHI YCTaHABIMBAThH CBSI3U MEXKIY peajibHO HAOIIOMaeMbIMU XUMUYECKUMU
SBIICHUSIMU M TIPOIIECCAMH, MPOUCXOISIIMMHU B MHUKPOMHPE, OOBSCHATH MPUYMHBI MHOTO0Opa3us
BEILECTB, 3aBUCUMOCTh HMX CBOMCTB OT COCTaBa M CTPOEHHMs, & TAKXKE 3aBUCHUMOCTb NPUMEHEHHS
BCIIIECTB OT X CBOMCTB;

MPUOOPETEHUE OMBITA MCIIOJIIB30BAHUS PA3IUYHBIX METOAOB M3yU€HHUS BELIECTB, HAOMIOACHUS
3a UX IPEBPALICHUSIMU NIPU IPOBEAECHUH HECIOKHBIX XMMHUECKUX IKCIIEPUMEHTOB C MCIIOJIb30BAHUEM
nabopaTropHoro 060pya0BaHUs U TPUOOPOB;

(dopMupoBaHuE MPEACTABICHUM O 3HAYEHWUM XUMHUYECKOM HAYKHM U PEUIEHHH COBPEMEHHBIX
HKOJIOTUYECKUX TpoOieM, B TOM YHCIE B MPEIOTBPAIICHHMH TEXHOTEHHBIX M HKOJOTHYECKHX
KaracTpod.

Oco0ennocTu 0TOOpPa M aJaNTAMN Y4eOHOI0 MaTepHuaJia o0 XUMHH

OO0yueHue yueOHOMY TpeIMeTy «XUMHs» HEOOXOAMMO CTPOUTH HAa CO3JaHUU ONTHUMAJIbHBIX
YCIOBUHM JUIs YCBOEHUSI MpOrpaMMHOro Mmarepuana odOyuaromumucsa c 3[IP. Bonbiioe BHUMaHME
JOJKHO OBITH YEJIEHO 0TOOPY YUueOHOro MaTepHayia B COOTBETCTBUU C MPUHIIUIIOM JOCTYITHOCTH TIPH
coxpaHeHuu oOmero ©6azoBoro ypoBHS. OH [OMKEH MO COJAEpXKaHUIO U 00BeMy OBITh
aganTUpOBaHHBIM JIsi oOydarommxcs ¢ 3[IP B cooTBeTcTBUM ¢ MX 0OCOOBIMH OOpa3oBaTEIbHBIMHU
notpeOHocTsMU. CreyeT o0JeryuTh OoBiajieHne MatepuanioMm oOyuwaromumucs ¢ 3IIP mocpenctsom
€ro JeTalbHOro OOBSCHEHHS C CHUCTEMATHUYECKUM IIOBTOPOM, MHOTOKpPAaTHOW TpPEHHUPOBKOW B
MPUMEHEHUU 3HAaHHWH C MCMOJIh30BAaHHUEM MPHUEMOB AITOPUTMHU3AINU U BU3yalbHBIX OMOp, 00yUeHUs
CTPYKTYpUPOBAHUIO MaTepHaa.

Bonbiioe 3HadeHue Ui TMOJHOLIGHHOTO YCBOEHHS y4eOHOro MaTepuajia MMeeT omopa Ha
MEXITPEAMETHBIE CBSI3U BOMPOCOB, M3YYaeMbIX B JAHHOM KypcCe, C TAKUMH YYEOHBIMU TIpEAMETaMHU
kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bonss paccmarpuBaTh OAMH U TOT K€ y4eOHBIN
MaTepuajd C pa3HbIX TOYEK 3pPEHHUS, MEXIPEIMETHbIE CBSI3M CIOCOOCTBYIOT €ro Jy4lIeMmy
OCMBICIIEHHI0, O0JIee MPOYHOMY 3aKPEIUICHHUIO MOTYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHUH.

[Tpy mOArOTOBKE K YpOKaM YUHUTEIb JOJKEH NMPEaycMOTpeTh (hopMHUpOBaHHE y 00yUYarOIIUXCsI
YMEHHI aHaTu3upOBaTh, CPABHUBATH, 0000IIATh MU3yYyaeMblii MaTepual, MIaHUPOBATh MPEACTOSIIYIO
paboTy, OCYUIECTBIATH CaMOKOHTPOJb. HeoOXOguMO TMOCTOSHHO CHEAWTHh 3a HPaBUIBHOCTBHIO
pedeBoro oopmiieHUs BhICKa3biBaHui oOyuatomuxcs ¢ 311P.

B cBi3m ¢ 0COOCHHOCTSAMH TIOBENCHHS M JeATeNbHOCTH, oOydwarommuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHM30BAHHOCTh) HEOOXOINM CTPOKAUIINI KOHTPOIIb COOIOICHUS TIPABHLIT
TEXHHUKHU 0€30M1aCHOCTHU MPU MIPOBEJIEHUH JIAOOPATOPHBIX pabOT B XMMUUYECKOM KaOUHETE.

IIpumepHbie BUAbI JgesiTeqbHOCTH oOy4daromuxcss ¢ 3IIP, oOyciioBieHHbIe 0COOBIMHU
o0pa3oBaTe/IbHBIMH MOTPEOHOCTAMHU M 00ecneYrBaoIIie 0CMbICICHHOE OCBOCHHE COAEPKAHUM
o0pa3oBaHus Mo npeaMetry « XuMH»

Copepxanue BUIOB jedaTenbHocTH oOydaromuxcs ¢ 311P Ha ypokax XUMuU onpezensercs ux
ocoObiMH 0Opa3zoBaTesbHBIMU TOTpeOHOCTAMHU. [lomuMo mmpoko wucnoibdyembix B POII OO0
o0mmx JJi1 BceX O0O0ydYaromMxcsi BHUAOB JESATENBHOCTH CIEAYyeT YCWJINTb BHIBI JESTENbHOCTH,
crnenuguIHbIe A7 JaHHOW KaTeropuu OOydYaromuxcs, Ajs 00ecredeHHs] OCMBICIEHHOTO OCBOEHUS
coJiepkaHusi OoOpa3oBaHMs IO MPEAMETY: YCHUJICHHE IMPEeAMETHO-IPAKTUYECKON eATEIbHOCTH C
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AKTUBU3aLIMEN CEHCOPHBIX CHUCTEM; YEepEJOBaHUE BUAOB ACATEIBHOCTH, 33CHCTBYIOIINX pPa3JINYHbIC
CEHCOpPHBIE CHCTEMBbI; OCBOEHHE MaTepHayia C OMOpPOM Ha aJIrOpUTM; «IOLIATOBOCTH» B H3YYCHUHU
MaTepuasa; HUCHOJb30BaHUE JOMOJHUTEIbHON BHU3YyaJbHOW OMOphl (MJIaHbl, 0O0pa3lbl, CXEMBI,
mabIoHbI, onopHbie Tabmuiel). s pasButus y oOydaromuxcs ¢ 3IIP ymeHus nenats BBIBOJIBI,
(dbopMUpOBaHUS TPAMOTHOTO PEYEBOTO BHICKA3bIBAaHUSI HEOOXOIUMO HCIIONb30BaTh OMOPHBIE CIIOBA U
ke, Ocoboe BHUMaHUE CIEAYET YACTUTh O0YUECHUIO CTPYKTYPHPOBAHUIO MaTepualla: COCTAaBICHUE
PUCYHOUHBIX U BepOalbHBIX CXEM, COCTaBJIE€HUE TaOJMIl, COCTaBJICHHE KJIACCUPUKALUU C
0003HAYCHHBIMU OCHOBAHUSAMHU JIJIs KiIacCU(DHUKAIMK U HATIOJTHEHUE MX TIPUMEPaMH U Jp.

[IpumepHas TeMaTryecKkast 1 TEpMUHOJOTHYECKas Jiekcuka cootBeTcTByeT POIT OOO.

Hns obywaromuxcs ¢ 3IIP cymecTBeHHBIMH SIBISIFOTCS HPUEMBI PAa0OTBI C JIEKCHUYECKUM
MaTepuajoM 1o mnpeamery. IpoBonuTcs crenuanbHas paboTa MO BBEICHHIO B aKTHBHBIA CIOBaph
00y4aroImuxcs COOTBETCTBYIOIIEH TEPMUHOIOTHH. M3ydaeMble TEpMUHBI BBOJSATCS HAa IOJIMCEHCOPHOMN
OCHOBE, 00s3aTeNlbHa BU3yallbHAs MOJIEPIKKA, AITOPUTMBI paOOTHI C ONpeeSIEHUEM, OTIOPHBIE CXEMbI
JUIA aKTyaJIu3alii TEPMUHOJIOTHH.

MecTo y4eOHOro npeaMera «XuMusH» B y4eOHOM IIaHe

B coorBerctBUM ¢ @DenepanbHBIM TOCYJAapCTBEHHBIM 0Opa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO 001iero oOpa3oBaHHs y4eOHbIM mpeaMeT «XUMHUS» BXOAUT B MPEIMETHYIO 00JacTh
«EcTecTBeHHOHAYYHBIEC PEIMETHI) U SBIIACTCS 005S3aTCIIbHBIM ISl H3y4YCHHS.

Y4eOHbIM IJ1aHOM Ha e€ u3ydeHue orBeseHo 136 y4eOHbIX 4acoB — 1Mo 2 4 B HeAento B 8§ U 9
KJIaccaX COOTBETCTBEHHO.

Copepxanue ydeOHOro mpenMera «XuMus», mpeacraBieHHoe B DenepanbHoil pabodeit
nporpamme, cootBerctByer PI'OC OOO, pazpaborano c yuerom DenepanbHON OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0O0IEro 00pa3oBaHUs MO y4eOHOMY MpeaMeTy «XUMHD,
cooTBeTCTBYeT DenepalibHON aJalTHPOBAHHON OCHOBHOW 00pa3oBaTeNIbHOIM MporpaMme OCHOBHOI'O
o0rmiero o6pazoBaHus 00y4aIOIIUXCS C 3a/IEPKKON ICUXUYECKOTO PA3BUTHSL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITIPEJIMETA «XUMMUS» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

B 11e110M pe3ysibraThl ocBoeHus o0y4uarormumucs ¢ 3[1P yuebHoro npeamera « XMMHUS» TOJIKHBI
COBMajJiaTh ¢ pesyiabTatramu DenepaibHO pabodeld mMporpaMmbl OCHOBHOTO OOIIEro 0Opa3oBaHUS.
Hawubosee 3HAYMMBIMU SIBIISTFOTCS:

JIMYHOCTHBIE PE3VIJIbTATHI:

JInuyHOCTHBIE PE3yJbTAaThl OCBOCHHUS IPOrpaMMBl OCHOBHOTO o00mero oOpa3oBaHUs
JOCTUTAlOTCsl B XOJ€ OOy4eHUs XUMHM B €IUHCTBE Y4eOHOW M BOCIUTATEIbHON NEATEIBHOCTH B
COOTBETCTBUM C TPAJAULUOHHBIMU POCCUMCKMMM COLMOKYJBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMM, TPHUHATBIMU B OOIIECTBE MpPaBWIAMH W HOPMaMH IIOBEIEHHUS M CIIOCOOCTBYIOT
IIpoLeccaM CaMOIIO3HAHU, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYatOIIUXCSl.

JIMuHOCTHBIE pe3yJIbTaThl OTPAXkKAIOT TOTOBHOCTh 00YYaIOIINUXCS PYKOBOJICTBOBATHCS CUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTAlUil M PACIIUPEHUE ONbITA AESITEILHOCTH HAa €€ OCHOBE, B TOM
4uCJIe B YaCTH:

1) naTproTHUYECKOro BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOLICHMSI K OTE€YECTBEHHOMY KyJIbTYPHOMY, MCTOPHMYECKOMY U HAay4YHOMY
HACJIEUIO, TIOHUMaHWs 3HAYEHUS XMMHMUYECKON HayKd B JKU3HM COBPEMEHHOro OOIIECTBa,
CIIOCOOHOCTH BJIJIETh JIOCTOBEpHOM HHGpoOpManueil O NEepeAOBBIX JOCTHKEHHUAX M OTKPBITUAX
MHUPOBOM U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAy4HBIX 3HAHUSAX 00 yCTpONCTBE MUpa U
00I11eCTBA;

2) rpa)x/1aHCKOr'0 BOCIIUTAHMUSL:

IIPEJCTABICHUs. O COLUAIbHBIX HOPMax M IMpaBWIaX MEXJINYHOCTHBIX OTHOLIEHUH B
KOJJIEKTHBE, KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B 001IeCTBEHHO I0JIE3HOH,
yueOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOM M JIPYrMX BHAAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU TNPU BBHINOJIHEHUHM Y4eOHBIX, MMO3HABATENbHBIX 3a/ad,
BBIMOJIHEHUM XUMHYECKUX OKCIIEPUMEHTOB, CO3JaHWU Y4YEOHBIX TIPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHMIO ¥ B3aMMOIIOMOLIM B Ipoliecce A3TOW Y4eOHOH JesTeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IOBEICHUE M IMOCTYIIKH CBOMX TOBAapHILEH C MO3ULMH HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJIEACTBUN MOCTYIIKOB;

3) IEHHOCTH HayYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUX MPEICTABICHUM O BEIIECTBE U XMMHUECKON peaklluy, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKHM M COCTABJIAIOIIMX OCHOBY JUIsl TIOHUMaHHUS CYLIHOCTH
HAay4yHOM KapTHHBI MHpa, NPEACTABIECHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI IPUPOJIBI,
B3aMMOCBS35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIX MOTHBOB, HAIIPaBICHHbIX Ha IIOJIyY€HHWE HOBBIX 3HAHUH IO XUMHH,
HEOO0XOUMBIX JUIsl OOBSICHEHUSI HAOII01aeMbIX MTPOIIECCOB U SIBJICHUM;

MO3HABATENIbHON, WH(GOPMAIMOHHON M YWUTATEIbCKOW KYJIbTYpbl, B TOM 4YHCIIE€ HaBBIKOB
CaMOCTOSITENTbHOW PabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypoil, IJOCTYIHBIMHU
TEXHUYECKUMHU CpeJICTBAaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeca K OOYYeHMIO M TO3HAHHIO, JI0003HATEIbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIEAOBATEIbCKON AESITeNTbHOCTH, K OCO3HAaHHOMY BbIOOpY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B abHEHIIEM;

4) popmupoBaHUS KyJIbTYphI 310POBbSI:

OCO3HAHHUS IIECHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOLIEHMS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHU Ha
3JI0pOBBIM 00pa3 >KU3HHU, OCO3HAHMSI MOCIENCTBUN U HENPUITHUSI BPEIHBIX MPUBBIYEK (YNOTpeOsieHus
aJIKOTOJI, HApPKOTUKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIIOJCHHMsS TpaBuwil O€30MacHOCTH TpHU
oOpallleHuu C XUMUYECKHMH BEIIECTBAMU B OBITY U PEaIbHOM KU3HU;

5) TpyAOBOTO BOCIIUTAHUS:



UHTEpeca K MPAKTUYECKOMY M3YyYEHHUIO Mpodeccuil U Tpyna pa3IudHOro poja, YBaKEHHE K
TpyAy W pe3yiibTaTaM TPYAOBOM IEATEIbHOCTH, B TOM 4YMCJIE HA OCHOBE IIPUMEHEHHUs IMPEAMETHBIX
3HaHUI MO XMMHUHU, OCO3HAHHOT'O BBIOOpAa MHIUBHIyaJIbHON TPAEKTOPUH MPOJIOJDKEHUsT 00pa30BaHus ¢
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX WHTEPECOB U
norpeOHoOCTeH, ycremHol npodecCHOHANBbHONW AEATEIIBHOCTH M Pa3sBUTHsS HEOOXOAMMBIX YMEHMH,
TOTOBHOCTD a/IalITUPOBATHCS B MPOPECCHOHATBHOI cpe/ie;

6) 5KOJIOIMYECKOI0 BOCITUTAHUSA:

HKOJIOTHYECKHU 1IEeCO00pa3HOro OTHOILICHHS K MPHUPOJE KaK MCTOUYHUKY >KU3HHM Ha 3emie,
OCHOBE €€ CyIlEeCTBOBAaHHUSA, MOHMMAHHUS LIEHHOCTH 370pOBOro M 0Oe3omacHOro oopasa JKU3HHU,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3MYECKOMY U TICUXHYECKOMY 3/10pPOBBIO, OCO3HAHUS
LIEHHOCTH COOJIOIEHUS MpaBWil O€3011aCHOrO IOBEIEHUs NpHU padoTe C BEIIECTBAMU, a TaKXKe B
CUTYalUAX, YTPOXKAIOLIUX 340POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HAHMA, MOJTy4aeMble IPU U3YyYCHUHM XUMUH, I pELIeHus 3ajaad,
CBA3AHHBIX C OKPY)KAIOIIEW IMPUPOJHOM CPENOM, MOBBIIIEHUS YPOBHS 3KOJIOIMYECKOW KYJIBTYpHI,
OCO3HAaHMS TJ00AJLHOIO XapakTepa 3KOJOrMYECKUX MpoOieM M IyTell MX pelIeHus MOCPeACTBOM
METO/I0B XUMHH;

9KOJIOTMYECKOIO  MBIIUIEHUS, YMEHMsS PYKOBOJACTBOBAaTbCS KM B  IIO3HABaTEJIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3VJIbTATbI

MertarnpenMeTHbIe pe3yabTaThl OCBOSHHSI 00pa30BaTENbHON MPOrpaMMBl 0 XUMHUH OTPaKAIOT
OBJIa/ICHUE YHUBEPCAIbHBIMU I03HABATENILHBIMU JIEHCTBUSIMU, B TOM YHUCIIE:

1) 0a30BbIe JOrHYCCKHE ICHCTBU:

BBISIBJIATH IPUYMHBI U CIEJICTBUS MIPOCTHIX XMMUYECKHX SIBICHUM;

OCYILECTBIISITH CPABHEHHUE, KIACCHU(DUKALINIO XUMHUYECKUX BEHIECTB 10 3aJaHHBIM OCHOBAHHSIM
U KPUTEPHUSM JJIS1 YKA3aHHBIX JIOTHYECKUX ONepaluid;

CTPOUTbH JIOTMYECKOE CYXJIEHHE TIocie NPEJBApUTEIBLHOIO aHajau3a, BKIIOYAlolIee
YCTAQHOBJICHHE IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H

CO3/1aBaTh, IPUMEHSThH U MPEOOPA30BBHIBATH 3HAKU U CUMBOIIBI, MOJICJIA U CXEMBI JIJISI PEIICHHS
yueOHBIX M MMO3HABATEIbHBIX 33a4 C TOMOILBIO MIE/1arora;

IIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE XUMHUYECKHIX MPOIIECCOB U MX TOCIIECTBHUS;

2) 0a30BBIC UCCIICIOBATEIILCKHE ICHCTBHUS:

C TOMOINBI0 TIEarora IPOBOAWUTh XHMHUYECKHHA OIBIT, HECIOKHBIA HSKCIEPUMEHT, JUIS
YCTAQHOBJICHHUSI OCOOCHHOCTEN O0BEKTa M3yUYeHMs, IPUUYMHHO-CIIEACTBEHHBIX CBSI3€H M 3aBUCHUMOCTEN
00BEKTOB MEXIY COO00Ii;

C TOMOUIbIO MeJarora MM CaMOCTOATENBbHO (POpMYyIUpOBaTh OOOOLIEHHS W BBIBOJBI IO
pe3yabTaTaM MPOBEICHHOTO HAOIIOICHHS, OIIBITA;

3) pabora ¢ uHpOpMALIUE:

BBISIBIIAITh AePUINTHI WHPOPMAIINU, JAHHBIX, HEOOXOJUMBIX Ul PEIICHUS] MOCTaBICHHOU
3aJ1auu;

peoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BUAA B APYroi (Tabiuily B TEKCT U IIp.);

UCKaTh WM OTOMpaTh MH(OPMAIIMIO MIIM JaHHBIE U3 UCTOYHUKOB C YUYETOM MPEI0KEHHON
y4eOHOH 3a/1a4M U 331aHHBIX KPUTEPHUEB.

OBnaneHre yHUBEpCAIbHBIMU YUEOHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSMHU:

OpraHM30BBIBaTh YyueOHOE B3aMMO/ICHCTBHE B IrpyIIe (OMpeneNnaTh 00le HelIH, pacpeaesTh
pOJIHU, I0TOBAapUBAThCS IPYT C APYTOM H T. 11.).

C IOMOIIBIO II€1arora WM CaMOCTOSATEIbHO COCTaBIISATH YCTHBIE M IHUCBMEHHBIE TEKCTBI C
HCIIOJIb30BAaHUEM WIITOCTPATUBHBIX MATEPUAJIOB JIUIS BBICTYIUICHHS IIEPE]] ay IUTOPUEH;

OpPraHu30BbIBaTh y4eOHOE COTPYJHMYECTBO M COBMECTHYIO JAEATEIbHOCTh C YUYUTENEM H
CBEPCTHHKAMHM; paboTaTh WHIAMBUAYAIbHO W B TpYIIIE: HAXOJUTh OOIlee pelleHHe U pa3peliaTh
KOH(UIMKTBI Ha OCHOBE COIJIaCOBAaHUS TMO3UIMA M y4yeTa MHTEpecoB; (OpPMYJIHPOBATS,
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apryMEHTHPOBATh M OTCTAUBATh CBOC MHEHHE;

OIICHUBATh KadeCTBO CBOEro BKJaJa B OOHmMH TPOIAYKT, NPUHUMATH U Pa3JENiTh
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA IIePe]l TPYIIION.

OBnajieHre YHUBEPCATBHBIMU YUYCOHBIMU PETYISTHBHBIMU JCHCTBHUSIMHU:

oOHapyXuBaTh W (OPMYJIHPOBaTh y4eOHYIO TpoOJIEeMy, ONpPEHesATh Iedb Y4eOHOU
JeSITeIbHOCTH,

BJIAJICTh OCHOBAMH CAMOKOHTPOJISl, CAMOOLICHKH, MPHUHATHS PEIICHHH M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B YUEOHOH M MMO3HABATEIHLHOU JCSITEILHOCTH;

COOTHOCHTbH CBOHM JICHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMu, OCYIIECTBIATh KOHTPOJIb CBOCH
JESITEILHOCTH B TPOIECCE JOCTHKCHHS pPe3yibTara, OMPEIeNATh CIOCOOBl ICHCTBHI B paMKax
NPE/UIOKEHHBIX YCIIOBUM M TpeOOBaHMA, KOPPEKTHPOBATh CBOM JCWUCTBUS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYaLUEH;

JIaBaTh aJICKBAaTHYIO OIICHKY CUTYAIMH U MpejiaraTh IJIaH €€ U3MCHEHMS,

MPEBUIETh TPYIHOCTH, KOTOPBIC MOTYT BOSHUKHYTH IIPH PEIICHUN YU4eOHOH 3a1a4u;

MOHUMATh MPUYHHBI, IO KOTOPHIM HE OBLI JOCTHUTHYT TPeOYyeMbIH pe3yibTaT ACATEIbHOCTH,
OTIpE/ICIISATH TO3UTHBHBIC N3MEHEHUS M HAIIPABJICHUS, TPEOYIOIIHNE JaTbHEHTIIeH paboThI;

OCO3HAHHO OTHOCHUTBCS K JAPYrOMY UYEJIOBEKY, €r0 MHEHHUIO.

I[TPEAMETHBIE PE3VYJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB II0 OCBOCHHMIO 00s3aTEIbHOIO  COZIEp:KaHus,
ycTaHOBJIEHHOro AaHHOM denepanbHON pabouel mporpaMMoi, BBIICIAIOT: HayUYHbIE 3HAHUSI, YMEHHUS
U cIocoObl JeicTBul, cnenuduyeckre A yueOHOro mpeaMera «XHUMUsS», BHJbI AATEIBHOCTU 10
MOJTyYEHHIO HOBOTO 3HAHMS, €0 HMHTEPIPETAINH, NMPeoOpPa30BaHUI0 M TMPUMEHEHHUIO B Pa3IHMYHBIX
YU€OHBIX ¥ HOBBIX CUTYaLUAX:

IPEJICTAaBICHUE O 3aKOHOMEPHOCTAX U II03HABAEMOCTH SBJICHUN TpPUPOABI, [OHUMaHHE
O0BEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOH HayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITOHEHTa 00Ilel KyJbTypbl U MPAKTUUYECKON JESTENbHOCTH YEJIOBEKAa B YCIOBHUSX COBPEMEHHOIO
o0111ecTBa; MOHMMaHUE MECTa XUMHUHU CPEIH JPYTUX €CTECTBEHHBIX HayK;

BJIQJICHHE OCHOBAaMHM NOHSITUMHOIO amnmapaTa M CHUMBOJIMYECKOTO S3bIKa XUMHMH JUIS
cocTaBlieHUs] (OPMYJT HEOPraHMUYECKUX BEIIECTB, YPAaBHEHUH XMMHUYECKMX peakuui (C omopoil Ha
QITOPUTM y4eOHBIX JI€HCTBUI); BlaJeHHE OCHOBaMU xumuueckoid HoMeHkinaTypel (IUPAC wu
TPUBHMAJIBHON) M YMEHHUE UCIOJb30BATh €€ JUIsl pelleHns y4eOHO-1T03HaBaTEeIbHbIX 33/1a4 C TOMOIIBIO
YUUTENIS; YMEHHUE HUCII0JIb30BATh MOJEIH JJi1 OOBSCHEHUS CTPOCHHUS aTOMOB M MOJIEKYJI 110 AJITOPUTMY
C OIIOPOH HA ONPEIEIICHNUS;

MPEJICTABICHUE O CUCTEME XMMMUYECKHUX 3HAHMM U YMEHHE C MOMOIIBIO YUUTENs] MPUMEHSThH
CUCTEMY XMMHUYECKUX 3HAHUU JJISl YCTAHOBJICHUS B3aUMOCBSI3€H MEXKIY W3YYEHHBIM MAaTE€pHAIOM U
IIpY MOJIyYE€HUHU HOBBIX 3HAHUI, a TaK)Ke B MPOLIECCE BBIOJIHEHUS YUEOHbIX 3aJaHUi U Npu padoTe ¢
MCTOYHUKAMHU XUMHUYECKOH HH(pOpMAIMU, KOTOPask BKIIFOYAET:

BaXHEHIINE XUMHUYECKHE TOHATUS: XUMHUYECKHM DJIEMEHT, aToM, MOJIEKYJa, BEIECTBO,
IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJIHAs M HEOJHOPOAHAs CMECh, OTHOCHUTEJIBbHBIE aTOMHas U
MOJIEKYJISIpHasE Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHas Macca, MOJISPHBIA 00BEM, OKCHUJ,
KHUCJIOTa, OCHOBAaHHUE, COJNb (CpelnHss), XMMHUYECKas peaklMs, peakUH COEAMHEHUS, DPEeaKLuu
pas3oKEHUs, peakUuu 3aMELICHMs, peakuuu oOMeHa, TeIuloBOW J(Q(EeKT peakuuu, 3K30- HU
SHAOTEPMHUUYECKNE PEAKLUHU, PacTBOpP, MAaccoBas JO0JIsI XHMHUYECKOTO D3JEMEHTa B COEIUHEHHH,
MaccoBast 10Ji U MPOLEHTHAas! KOHIIEHTPAaIMsl BEIIeCTBA B PAaCTBOPE, AP0 aTOMa, dJEKTPUUECKHUM CI0H
aTomMa, aTOMHas opOWTalb, pajuyCc aToMa, BAJIEHTHOCTb, CTENEHb OKUCIICHHS, XMUMHUYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTh, TOJSPHAs W  HENOJspHas KOBaJieHTHas CBsI3b, MOHHAs  CBS3b,
METaJJIM4ecKasl  CBSI3b, KpUCTaJULIM4ecKass  peuerka (aromMHas, MOHHAas, MeETaJIM4ecKas,
MOJIEKYJISIpHAsi), WOH, KAaTHOH, AaHUOH, OJIEKTPOJUT U HE JJIEKTPOJIUT, DSIEKTPOIUTHYECKAs
JMCCOLMAIUS, PEAKIIU HOHHOTO 0OMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIH, OKUCIUTENTh
Y BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBIJIEHUE, YJIEKTPOJIN3, XUMUYECKOE PaBHOBECHE, OOpaTUMBbIE
U HeoOpaTUMbIEe peaKIMH, CKOPOCTh XMMHMYECKOW peakIuH, KaTalu3aTop, MpeAeiabHO JOMyCTUMAast
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konnentpanus (I1/1K), kopposus meTamios, CIUIaBsI,

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHH: 3aKOH COXpaHeHHs Mmacchl, llepuomuyeckuil 3aKoH
1. 1. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUH XMUMHUHU: aTOMHO-MOJIEKYJISIpHAsI TEOPHsl, TEOPUS DJICKTPOIUTUUECKON AUCCOLMAIINY, a
TaK)K€ IMPEJICTaBICHUS] O HAyYHbIX METOJaX TIO3HAHMUS, B TOM YHCIE DKCHEPUMEHTAIbHBIX H
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEILIECTB U U3YyUCHUS XUMUUYECKUX PEAKIIU;

MIPEJICTABICHUE O MEePUOJUYECKON 3aBUCUMOCTU CBOICTB XMMHUYECKHX 3JIEMEHTOB (pajauyc
aToMa, d3JIEKTPOOTPULIATETBHOCTh), MPOCTBIX M CJIOKHBIX BEIIECTB OT IOJOKEHUS JJIEMEHTOB B
[lepuoanueckoit cucreme (B MasIbIX MEpUOAAX U TJIaBHBIX MOATPYIINIAX) U 3JIEKTPOHHOTO CTPOCHUS
aToMa; yMeHHUE OOBSCHATH CBS3b IMOJIOKEHUs dJeMeHTa B lleproamueckoil CUCTeMe C YHCIOBBIMU
XapaKTepUCTHUKAaMHU CTPOEHUS aTOMOB XMMHMUYECKUX JJIEMEHTOB (COCTaB M 3apsj Aapa, ollee Yucio
3JIEKTPOHOB), PACHpPE/CICHUEM JJIEKTPOHOB IO JHEPreTUYECKMM YPOBHSIM aTOMOB IIEPBBIX TpEX
MEePUOIOB, Kallusl U KaJblMsl; KIacCcu(PUIUPOBATh XUMHUYECKHE 3JIEMEHTHI C ONOPOM Ha OmpesesieHus
(U3HYECKOTO CMBICIIA TU(POBBIX TaHHBIX IEPUOIUYECKON TaOJIHIIB;

yMEHHE KJIACCU(UIMPOBATh XUMHUYECKHE JJIEMEHThI, HEOPraHUYECKUE BeEIlecTBA H
XUMUYECKUE PEAKIMH C OMOPOM Ha CXEMbl; ONPEAENsATh BAJICHTHOCTh U CTENEHb OKHUCIICHHS
XUMHYECKHUX AJIEMEHTOB, BIJI XUMUYECKON CBS3U M THUIl KPUCTAIUTUYECKON CTPYKTYPBI B COCIMHEHUSX,
3aps]l MOHA, XapakTep Cpeabl B BOAHBIX pacTBOpax BEIHIECTB (KHUCIIOT, OCHOBaHW), OKHUCIUTENIb U
BOCCTaHOBUTEJb 110 AITOPUTMY yUEOHBIX JIEHCTBUI;

YMEHHE XapaKTepU30BaTh C OMOPO HA cXeMy (PU3MYECKHE M XUMHUYECKHE CBOMCTBA IMPOCTHIX
BelIecTB (KUCIOPOJI, 030H, BOJAOPOJ, rpadut, anMas, KpeMHH, a30T, ¢hocdop, cepa, XJIop, HaTpHil,
KaJIni, MarHuii, KajablUd, aTIOMHHHH, KEJI€30) M CJIOXKHBIX BEIIECTB, B TOM YHCIIE HX BOJHBIX
pacTBOpoB (BOJa, aMMHAK, XJIOPOBOAOPOJ, CEPOBOJIOPOA, OKCHUABI U THIPOKcHUIbl MeTamuioB I - 1A
rpynn, amomunus, meau (I1), nunka, xenesa (II u II), okcuner yrnepona (II u 1V), xpemuus (IV),
azota u ¢ocdopa (Il u V), ceppt IV u VI), ceprucras, cepHas, a3oTucras, a3otHas, (ochopHas,
yrojibHas, KpEMHHUEBasi KUCJIOTa M MX COJIM); ONHUCHIBATH C OMOPOM Ha IJIaH M KIIIOYEBBIE CJIOBA;
yYMEHHE MPOTHO3UPOBATH M XapaKTEpPHU30BaTh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT UX COCTaBa U
CTPOEHHUS TIOCJI€ TIPEIBAPUTEIHLHOTO aHa/Ih3a IO PYKOBOJICTBOM TieAarora, MpuMeHEHHEe BEIIECTB B
3aBHUCHMOCTH OT HUX CBOMCTB, BO3MOXXHOCTH NMPOTEKAHHUS XUMHUYECKUX TMPEBPALEHUN B Pa3iIHMUHBIX
YCJIOBHSIX, BJIMSHHME BEIIECTB MU XUMHUYECKHUX TMPOIECCOB HA OPraHU3M YeJIOBEKa M OKPYKAIOIUTYIO
MIPUPOJHYIO CPENly;

YMEHHE COCTaBIIATH MO 00pa3ily, CXeMe, arOpUTMy Yy4eOHBIX JCUCTBUN MOJEKYJSIPHBIC U
WOHHBIC YpaBHEHHs peakiuil (B TOM 4YHCIE pEakuid HOHHOrO OOMEHa U OKUCIHTEIhHO-
BOCCTAHOBUTEIBHBIX  PEAKIUN),  WIUIIOCTPUPYIOIIMX  XUMHYECKHE  CBOMCTBA  M3YYCHHBIX
KJ1acCOB / TPyIIT HEOPraHUYECKUX BEIIECTB, a TAKXKE MOATBEPIKIAIONINX TEHETHUYECKYIO B3aUMOCBS3b
MEXTy HUMH,

YMEHHE BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHYECKOTO DJIEMEHTa B COCIWHEHUH, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, KOJIUYECTBO
BEIIECTBAa U €ro Maccy, 00bEM razoB ¢ OMopoi Ha ob0uue GopMyIIbl; yMEHHE TPOBOAUTH PACUYETHI 11O
YpaBHEHHUSAM XUMHUYECKUX PEAKINI U HaXOUTh KOJUYECTBO BEIIECTBA, OOBEM U MaCCy PEareHTOB WU
MPOYKTOB PEAKIIUU C ONIOPOi Ha oOpasell, anropuT™ y4eOHBIX IeHCTBUI;

BIIQJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HaHWs (HAONIOACHHWE, W3MEpPEHHE,
AKCIEPUMEHT, MOJECIMPOBAHUE) MpPU H3YYEHUM BEUIECTB M XUMHUYECKHUX SIBIIEHUUW C OMOpON Ha
QNTOPUTM y4E€OHBIX JACHCTBUI;, yMeHUE CPOPMYIHPOBATH MPOOIEMY H TIPEAJIOKHUTH IyTH €€ PEIICHHS
C TIOMOIIIBIO MeJ]arora; 3HaHNue OCHOB 0€30MacHOi PabOThl ¢ XUMHUYECKHUMH BEIIECTBAMU, XUMHUYECKON
MOCY 10 U JTabOpaTOpHBIM 000PYA0BAHHUEM;

HAIMYUE MPAKTUYECKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS CIEAYIOIMUX XUMUYECKUX
AKCIIEPUMEHTOB TIO0JI PYKOBOACTBOM YUHWTENsl ¢ OOCYXJICHHMEM IulaHa PabOThl WM COCTABJICHHEM
TaOJIUIIBL:

M3y4YeHHUe U ONMHCcaHue (GU3NIECKIX CBOWCTB BEIIECTB;

03HAKOMJICHHE C PUBNYECKUMHU  XUMUYECKHUMH SIBICHUSMU;

OTIBITHI, MULTIOCTPUPYIOIINE MPU3HAKY MTPOTEKAHUS XUMUICCKUX PEAKITUH;
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U3y4YeHHE CIIOCOOO0B Pa3/IeTICHUs] CMECeH;

MOJIy4YeHHE KUCIIOPO/ia M U3YUYEHHUE €TO CBOWCTB;

HOJTy4eHHEe BOJOPO/a U U3yYCHUE €r0 CBOMCTB;

MOJIy4YeHHE YTIJIEKUCIIOTO ra3a U U3y4eHUE €ro CBONCTB;

NOJTy4eHHe aMMHUaKa U U3y4eHHE €ro CBOWCTB;

IPUTOTOBJICHHE PACTBOPOB C OIMPEAEIICHHON MacCOBOH J10JIel paCTBOPEHHOT'O BEIIECTBA,;

UCCJIEJOBAaHHUE M ONMCAHUE CBOWCTB HEOPTaHWYECKUX BEIECTB PAa3IMYHBIX KIACCOB;

NpUMEHEHHE WHIMKATOpPOB (JIakMyca, MeTWJIopaHka u (peHondTanenHa) A ONpeaesieHus
XapakTepa cpelibl B pacTBOpax KUCIOT M IIEN0ueii;

U3yYeHHe B3aUMOACWUCTBUS KHUCIOT C METaJUIaMH, OKCHJAaMH METAJlJIOB, PAaCTBOPHUMBIMH H
HEpacTBOPHUMBIMU OCHOBaHHSMHU, COJISIMU;

NOJIyYeHHE HEpAaCTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJJHOTO MeTaijia APYTHM U3 pacTBOpa COJIH;

UCCIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB AIFOMUHUS M IUHKA;

pelIeHne HKCIEePUMEHTANBHBIX 3agad 1o TeMe «OCHOBHBIE KIIacChl HEOPraHMYECKUX
COCITUHCHHID;

peleHNe IKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «DJIEKTPOJUTHUYECKAs TUCCOLHALINs»;

pelIeHne SKCIepUMEHTAIBHBIX 33/1a4 10 TeMe « BaykHeiIne HeMeTaubl U X COSAMHEHUS;

pelIeHne HKCIepUMEHTAIBHBIX 33a/1a4 10 TeMe « BaxHeHIme MeTabl 1 UX COSANHEHUS;

XUMHYECKHE SKCIIEPHUMEHTHI, WUTIOCTPUPYIOMINE TMPHU3HAKH MPOTEKAHUS PEAKIHMA HOHHOTO
oOMeHa;

Ka4eCTBEHHBIC PEAKIMH Ha MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPUI-, OpOMHU]I-,
uoaua-, cyiabdar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUAPOKCUA-MOHBI, KaTHOHBI aMMOHWSI,
Marausi, KajJplus, alFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), HuHKA;

yYMEHHE NpEACTaBIATh pPE3yNbTaThl JSKCIEPHUMEHTa B (OpME BBIBOJOB, JI0KAa3aTENIbCTB,
rpaduKoB U TaOJIHII U BBISIBISITH YMITUPHUECKUE 3aKOHOMEPHOCTH;

BJIaZICHUE NpaBWIaMH O€30IacHOrO OOpamieHus C BEIIECTBAMH, HCIOJIb3YEMBIMH B
MOBCEHEBHON JKM3HM, a TakKe INpaBWIAMU TIOBEJCHHS B MEISIX COEpEeKEHHsl 370pOBBS U
OKpY’Karollel MpUpoTHON Cpeibl; IOHMMaHKe Bpesia (ONacHOCTH) BO3JACHCTBUS Ha JKUBbIE OpPraHU3MBbI
OTIpPENICICHHBIX BEIIECTB, a TaKKe CIIOCOOOB YMEHBUICHHWS W TPENOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS; TOHUMAHUE 3HAUEHUSI )KUPOB, OEIIKOB, YTIEBOOB AJIsi OpraHU3Ma YeJIOBeKa;

BJIAJICHNE OCHOBAMHM XHMHYECKOH TPAMOTHOCTH, BKJIOYAIONIEH yMEHHE TPAaBHIBHO
MCMOJIb30BaTh N3yUYEHHBIE BEIIECTBA U MaTepHalbl (B TOM YUCIIE, MUHEpPaAJIbHBIE YA00PEHUS, METalIbI
Y CIUIaBBI, TPOAYKTHI MepepaboTKH MPUPOIHBIX UCTOYHUKOB yTIIEBOAOPOAOB (YIJIs, IPUPOIAHOTO Ta3a,
He(TH) B OBITY, CEIbCKOM XO35HCTBE, Ha MPOM3BOJICTBE; YMEHHE MPUBOAUTH IMPUMEPHI MTPABUIHLHOTO
WCTIOJIH30BAaHUS M3yUCHHBIX BEIIECTB U MAaTEPHAJIOB;

YMEHHE YCTAaHABJIMBATh CBS3M MEXIY peallbHO HAaONI0JaeMbIMH XMMHUYECKUMH SIBICHUSMHU U
nporeccamMu, MPOUCXOAAIINMA B MAaKPO- 1 MUKPOMHUPE, OOBSICHIATH TPUIHMHBI MHOTOOOpa3us BEIIECTB;
YMEHHUE MHTETPUPOBaTh XUMUYECKHUE 3HAHUS CO 3HAHUSAMM JPYTUX YUEOHBIX MPEAMETOB C MOMOIIBIO
Me/1arora;

npejcTaBieHne o cdepax NpoPecCHOHANBHOM JAEATENIbHOCTH, CBSI3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha JIOCTHKEHUSIX XUMHUECKOW HAYKH; HAIWYHE OTBITA
palboThl ¢ pa3sNTUYHBIMU MCTOYHUKAMU HMH(MOpMAIMM MO XMMHUHU (HAYy4YHO-TIOMYJIApHAs JIMTEpaTrypa,
CIIOBapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI) C ONIOPOH Ha aJTOPUTM: yMEHHE OOBEKTHBHO OI[CHUBATH
MH(OPMAIIHIO O BELIECTBAX, X MPEBPALLICHUSIX U TPAKTUYECKOM PUMEHEHUH.

TpeboBanusi K TPEIMETHBIM pe3ylibTaTaM OCBOCHUS Y4YeOHOTro mpeaMera «XuMUs»,
pacmpeiesieHHbIE TI0 To/1aM 00yUYeHUS

PesynbpTaTel Mo rogam (GOpMYyIHUPYIOTCS TO MPUHIUIY J00aBIEHUS HOBBIX PE3yJIbTATOB OT
roga K Troay, Y€ Ha3BaHHBIE B IMPEABIAYIIUX TIOoJaX MO3WUIMH, KaK IIPaBHIIO, JOCIOBHO HE
MOBTOPSIFOTCS, HO YYHUTBHIBAIOTCS (pe3ylbTaThl OYEPETHOTO0 ToAa MO YMOJYaHUIO BKIIOYAIOT
pe3yNbTaThl NPEABLAYLINX JIET).



8 KJIACC

PaCKpBIBATh CMBICT OCHOBHBIX XUMHYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMHUECKHI 3JIEMEHT,
IIPOCTOE BELIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTEIJIbHASI aTOMHAsi W MOJEKYJsIpHAsh Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAIpHas Macca,
MaccoBasi JOJs XMMHUYECKOIO 3JEMEHTa B COEAMHEHHM, MOJIApHBIH OO0BEM, OKCHJ, KHUCIOTA,
OCHOBAaHHE, COJb, *INEKTPOOTPHIATEIBHOCT®, CTENEHb OKHCICHMS, XHUMHYECKass peakuus,
KjIaccu(uKalus peakuMid: peaklUM COEIAMHEHMs, peaKkLUM pa3JIOoXKeHUs, PEaKLHUU 3aMelIeHus,
peakiuu oOMeHa, 9K30- U DHIOTEPMHUYECKHE PEaKInHu; *TerIoBOM 3PQeKT peakuuu™; sapo aroma,
JIEKTPOHHBINA CJOM aToMa, aTOMHas OpOUTal b, PaguyC aToOMa, XUMHYECKas CBs3b, MOJSApHas U
HETOJIsIpHAsi KOBAJCHTHAsl CBs3b, MOHHAs CBsA3b, MOH, KATHOH, aHWOH, PAcTBOp, MaccoBasl OIS
BelIeCTBA (IIPOLEHTHAs! KOHLIEHTPALHs) B PaCTBOPE;

WITIOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATHH (CM. M. 1) M IPUMEHSATH 3TH
MOHATUS NPU OIIMCAHUU BELECTB U MX MPEBPALICHUH;

UCTIOJIF30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS (POPMyI BEIIECTB, MOJEKYISIPHBIX
YPaBHEHMH XUMUYECKUX PEAKIIHM, SJIEKTPOHHOTO OaslaHca;

OTIPENIeNIATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHUSX; CTETICHb OKHCIICHHS
3JIEMEHTOB B OMHApHBIX COEIMHEHMSX C ONOPON Ha ONpEENCHHs], B TOM YUCIIE€ CTPYKTYpUPOBAHHBIE,
MPUHAIIISKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COeINMHEHHH 1Mo (opMynam; BUI XMUMHUYECKOH
CBSI3U (KOBaJECHTHAsl U MOHHAs) B HEOPTaHUUECKUX COEMHEHUSAX;

UMETh TIPEACTABICHHWE O CHUCTEME XUMHUYECKUX 3HAHWW, YMETh C TIOMOIIBIO YUHTEINS
IPUMEHATh CUCTEMY XUMHUYECKUX 3HAHUM, A YCTAaHOBJIEHUS B3aUMOCBS3M MEXIY H3yYEHHBIM
MaTepHaJioM U TPH TOJyYeHHH HOBBIX 3HAHWM, a TakXKe MpH padoTe C MCTOYHMKAMH XMMHUYECKOMH
uHpopmanuu. OpUEHTHPOBATHCSA B MOHATUAX U ONEPUPOBATh MMM Ha 0a30BOM YpPOBHE, MPUMEHATh
IIPU BBHIMIOJIHEHUH YYEOHBIX 3aJaHUi W PEUICHUH PAacUYeTHBIX 3a/1a4 C OIMOPOi Ha alIrOPUTM y4eOHBIX
JeWCTBUI M3ydyeHHbIE 3aKOHBl M TEOPHM: 3aKOH coxpaHeHus Mmacchl, [lepuoanueckuit 3akon JI.U.
MenpeneeBa, *3akOH IOCTOSIHCTBA cCOCTaBa™, 3akoH ABOraapo; aTOMHO-MOJIEKYJISIpHAs TEOpHs.
CooTtHocuTh 0003HauUEHMsI, KOTOpble UMeroTcs B Tabnune «lleproguueckas cucteMa XUMHYECKHUX
anemeHToB J[. 1. MeHneneeBa» ¢ 4YMCIOBBIMM XapaKTEpUCTUKaMHU CTPOEHHsS ATOMOB XMUMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsijl A1pa, 00Ilee YUCIO 3JIEKTPOHOB U PACHpeeNieHHe UX M0 3JIEKTPOHHBIM
CJIOSIM);

KJIaccu(UIUPOBaTh XUMUYECKHE HJIEMEHThI; HEOpPraHUYECKHE BEIIECTBA; XUMUUECKUE PEeaKIIuu
(o ymcmy M cOCTaBy y4YacTBYIONIMX B PEAKIMU BEHIECTB, IO TEIUIOBOMY 3P (EeKTy, 0 M3MEHEHUIO
CTETIEHU OKUCIIEHUS] XUMHUECKUX AJIEMEHTOB) C ONOPOI Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOJTBEPXK/Iasi ONUCAHHWE NPUMEpaMH MOJIEKYJSPHBIX YPAaBHEHUIH COOTBETCTBYIOIIMX XHMHYECKHX
peakuii C OIOPON Ha CXEMBI;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOEHHS; BO3ZMOXHOCTH
NPOTEKaHUS XUMHUYECKUX TMPEBpPAlICHUH B Pa3IMYHBIX YCIOBHSX IMOCTE TPEABAPUTEIHLHOTO
00CYX/IeHUS C Me1arorom;

BBIYUCIISITE OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEUIECTB; MAacCOBYIO JIOJIO
XMUMHYECKOT0 3JIeMEeHTa 1o (hopMyJie COeAMHEHHsI; MACCOBYIO JIOJI0 BEIIECTBA B paCTBOPE; MIPOBOIUTH
pacu€Thl M0 YpaBHEHUIO XUMHUYECKOW PEAKIIMU C OTIOPOH Ha alTOPUTM;

IPUMEHSTh OCHOBHBIE OIEPAILIUN MBICIUTENLHON IATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00o0IIeHne, cucTeMaTH3anus, KIacCU(UKAINS, BBISIBICHUE MPUYNHHO-CICCTBEHHBIX CBS3CH — IS
M3YyYEHHUS] CBOMCTB BEIIECTB M XMMMYECKMX PEaKIMif; €CTeCTBEHHO-HAYYHbIE METO/bl MO3HAHUS —
HaONo/leHne, H3MEpEeHUe, MOJEIMPOBAaHUE, HKCIEPUMEHT *(peaJibHbli U MBICIEHHBIA)* mOf
PYKOBOJICTBOM TI€JIarora;

CJIEZIOBATh TMPABUIIaM TIOJIB30BaHHUS XHMHUYECKON TIOCY IO 1 J1a00paTOpHBIM 000pyIOBaHHEM, &
TaKXke MpaBWiaM OOpallleHHsI C BELIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOJIOPOIa
U KHUCIIOpOJa), MPUTOTOBIEHHIO PACTBOPOB C OMNpPENeNEHHOM MacCcOBOW Joyel pacTBOPEHHOTO
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BEIIECTBA; IUIAHUPOBaTb M MPOBOJUTH XUMHMUYECKHE SKCIIEPUMEHTHI 110 PACHO3HABAHUIO PacTBOPOB
menodyed M KUCIOT C TMOMOIIBI0 MHAMKATOPOB (JakMyc, ¢eHoNTalenH, METUIOpaHX H Ap.),
MOJTBEPXKIAIOUIMX KAueCTBEHHBIH COCTaB HEOPraHMYECKUX BEIECTB (KAueCTBEHHbIE PEaKLMU Ha
HOHBI) 110J] pyKOBOJICTBOM I1€Jarora.

9 KJIACC
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX IOHATHUI: XMMUYECKHN 3JIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTHUOH, AHUOH, IIpOCTOE BELIECTBO, CII0KHOE BELIECCTBO, BaJICHTHOCTD,

ANEKTPOOTPHUIIATEILHOCTD, CTENIEHb OKUCIICHHSI, XUMUYECKasl peaklivs, XUMUYecKas CBA3b, *TEII0BON
spdexT peakuuu, MOIB*, MOJSPHBIH O00BEM, pacTBOp; DIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs] JUCCOLMALIUSA, pPEaKIUH HOHHOro oOOMEeHa, KaTalu3aTrop, *XUMHUYECKOoe
paBHOBecHe, OOpaTHUMbIE W HEOOpaTUMBIE pPEaKIUH™, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEaKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKHCICHHME M BOCCTAHOBJICHHE, aJUIOTponusi, amM(pOTEepHOCTb,
XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas), KPUCTALITMYECKAs pPemeéTka, *Koppo3us
METaJIJIOB, CIUIABBI; CKOPOCTh XUMUYECKOU peakiuu™, npeaensHo gomyctumas konueHntpauus (I1J1K)
BELIECTBA;

WTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN (CM. M. 1) U MPUMEHSTH 3TH
MOHSTHSI TIPU ONMCAHUU BEILIECTB U UX IPEBPAILCHUI;

UCIIONIb30BaTh 3HAKM M CHMBOJBI JJs (pUKcaluu pe3yidbTaToB HAOIIOJCHHM, COCTaBICHHUS
(hOopMyJI BEIIECTB U YPAaBHEHUH XUMHUYSCKUAX PEAKIIHA, 3aIMCH TAHHBIX YCIOBHA 3a1a4. Mcnons3oBaTh
o0o3HaueHus, wumewmuecs B Ilepuoguyeckoil cucremMe U TaONHIE PACTBOPUMOCTH KHCIOT,
OCHOBAHHU M COJIEN B BOJE ISl BBIITOJHEHUS 3aJaHUIA.

ONpEeNeNsATh BaJEHTHOCTb M CTENEHb OKUCIEHUS XHUMHUYECKHUX 3JIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa; MPUHAIJIEKHOCTh BEIECTB K ONPEACIEHHOMY KJlacCy CO€AMHEHUN C OMOpOoW Ha
OTpe/ieNICHUs, B TOM YHUCJIe CTPYKTypHUPOBAHHBIE; BHAbI XUMUYECKOW CBSA3HM (KOBaJCHTHAs, MOHHAs,
METaJUINYECKasi) B HEOPTaHMUYECKUX COCTUHEHMAX; 3apsi/l MOHA 10 XMMUYECKOH (opmyIie; XapakTep
cCpelbl B BOAHBIX PACTBOpAX KHUCIOT M WHIENOYEH, *TUN KPUCTAIIMYECKON pPEmETKH KOHKPETHOTO
BelecTBa*;

packpbiBaTh cmblcn [lepuonmueckoro 3akona J[.M. MeHnneneeBa M JI€MOHCTPUPOBATh €roO
MOHMMaHHe: *omuchiBaTh M XapakTepuszoBarh® Talbnauunyto ¢opmy Ilepuonnueckoil cucremMsl
XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHS «rJaBHas mnoAarpynma (A-Tpymma)» U «moOodHas
noarpynna (b-rpynma)», manble W OoOJIbIIME TEPUOIBI, *COOTHOCHTH* 00O03HAYEHUS, KOTOpPHIC
UMEIOTCS B TEPUOJUYECKOW TaOlMIle, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj A1pa, oOllee YMCIO AIEKTPOHOB U pacHpeleseHne UX IO
3JIEKTPOHHBIM CJI0AM); *OOBACHATH™ 0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHMH CBOWCTB XMMHMUYECKHX
AJIEMEHTOB U MX COEJIMHEHUH B MpeJesiax MajbIX NEPUOA0B U TJIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE 3JIEMEHTHI; HEOPraHMUECKHUE BEIIECTBA; XUMUYECKUE PEAKIINU
(Mo yMcay M cocTaBy Y4YacTBYIOIIMX B PEAaKLMU BELIECTB, MO TEIUIOBOMY 3(p(eKTy, M0 U3MEHEHUIO
CTETEHEW OKUCIICHNUS XUMHUECKHUX 3JIEMEHTOB) C OMOPOI Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOLIMEe U cherudHuUecKrue XHMUYECKHE CBOICTBAa BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEpKIasi OMHMCAHME MPUMEPAMU MOJEKYJSPHBIX U HOHHBIX YpaBHEHHM
COOTBETCTBYIOIUX XUMUYECKUX PEAKINI C OIIOPOH HA CXEMBI;

COCTaBJISITh YPABHEHHUS JIEKTPOIUTHUECKOMN JUCCOLMALMN KUCIIOT, LIeJI0Uel U COJeil; OJTHbIe
U COKpall€HHbIE YpaBHEHHUS PEaKIMii MOHHOTO OOMEHAa; ypaBHEHHS peakIuil, MOJITBEPKIAIOIINX
CYIIIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH Pa3INUHBIX KJIACCOB;

pacKpblBaTh  CYLIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUi  IOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peakIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT HX CTPOEHHUS; BO3MOYKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBpaIlleHNni ocie MpeaBapUTEIbHOr0 00CYKIEHHUS C IeIaroroM;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOT'0 AJIEMEHTA M0 popMyJie COETMHEHHsI; MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOJIUTH
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pacy€Tsl IO YPAaBHEHHIO XUMHYECKOM PEaKIIMK C OMOPOW Ha alITrOPUTM;

CJIeIOBATh MpaBUJIaM TOJIB30BaHUS XUMHUECKON TTOCYA0i 1 1a00paTOpHBIM 000PYI0BaHHEM, a
TaK)Ke IpaBWiIaM OOpaIleHUsl C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU MO BBHIMOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB TIO MOJyYECHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO Ta3a);

IPOBOAMTH pPEAKIMM, MOATBEP)KIAONIME KAaYECTBEHHbIM COCTaB pPa3JUYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHI- OpOMUI-, HOOUA-, KapOoHat-, pocdart-, cunukar-, cynbdar-,
TUAPOKCHU/I-MOHBI, KATUOHBI aMMOHHSI U MOHBI M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHNYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIIEpPAIIN MBICIUTEIbHON JIEATEIbHOCTH — AHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eHNE, CUCTEeMATU3aIUIO, BBISBJICHUE MPUYMHHO-CIIEICTBEHHBIX CBSA3EU — JUISl U3YUYEHUs CBOMCTB
BEILIECTB U XUMUYECKUX PEAKIUil; €CTECTBEHHO-HAYYHBIE METObI MO3HAHUS — HAOIIOACHUE, U3MEPEHUE,
MO/JICJIMPOBAHUE, IKCIIEPUMEHT (PeanbHbII U MBICTICHHBIN).
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COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

COJAEPKAHUE OBYYEHUA B 8 KJIACCE

[TepBoHavanbHbIE XUMHUYECKHE TOHSATHS

[Ipeamer xumuu. *Ponp xumuu B ku3HU denoBeka.™ Tena u BemecTBa. Pu3nueckue CBOMCTBA BEIIECTB. ATperaTHOe COCTOSHUE BEIIECTB.
*Xumus B cucreme Hayk.* Yuctele BemectBa W cMecu. CrocoObl paszneneHus cmeceil. [IpaBuna Ge3omacHoro oOpaileHus C BEIIECTBAMU H
nabopaTtopHBIM 00opynoBaHueM. *TIoHITHE O METO/IaX TIO3HAHUS B XUMHH.™

ATOMBI M MOJEKYJbl. XUMHUYECKHE SJIEMEHTHl. 3HaKu (CHMBOJBI) XUMHUYECKHX 3yieMeHToB. OTHocHuTenbHas aromMHas macca. [IpocTeie u
CJIO’KHbIE BEIleCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass (opmyrna. BaJeHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB. *3aKOH IIOCTOSHCTBA cocTaBa BemlecTB.* OTHOCHUTENbHAs
MoJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMHUYECKOIO 2JIEMEHTA B COCJUHEHUH.

Ou3nyecKkue U XUMHUYECKUE SIBICHUSA. XUMUYeckas peakius. [Ipu3Haku XUMHUECKUX peakiuil. YpaBHEHUS XUMHYECKHX peakiuil. 3aKoH
coXpaHeHus1 Macchl BenlecTB. Kitaccupukanys XUuMUUECKUX peakluid (COeTUHEHMs, pa3I0KEHUs, 3aMElLeHus, OOMEHa).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH IMOCyAOi, C mpaBuiamMu paboTel B jabopaTopuu M mpuéMamu oOpalleHHs C
nabopaTOpHBEIM 000PY/IOBAaHWEM; H3YYCHHE W ONHMCaHUEC (U3NYCCKHX CBOWCTB OOpa3lOB HEOPTraHWMUYECKUX BEIIECTB; HAaOIIOJCHUE (U3NICCKHX
(maBieHUE BOCKA, TassHUE JIbJA, PACTHpPaHUE caxapa B CTYIIKE, KUIIEHWE U KOHJCHCAIMs BOJIbI) U XMMUYECKUX (TOpeHHEe CBEYH, MPOKAJIMBAHNE METHON
IIPOBOJIOKH, B3aUMOJIEHCTBHE MeNa ¢ KUCIOTON) SIBJICHUH, HAOII0/IEeHNE U OMHMCAaHUE IPU3HAKOB NMPOTEKAaHUSI XUMUUECKUX peakiuil (pas3yioskeHue caxapa,
B3aUMOJIEHCTBHE CEPHOM KUCIOTHI C XJIOpUIOM Oapus, pasioxeHue ruapokcuaa meau (I1) mpu HarpeBanum, B3anMOJIEHCTBHE kKeJe3a ¢ pacTBOPOM COJIH
menu (II));u3yueHue cnocoOoB pazaeneHus: cMeceil (C TOMOIIBI0 MarHuTa, (pUIBTPOBAHKE, BbITAPUBAHKUE, TUCTUILIALUS, XpoMaTorpadus), IpoBeaeHNE
OYMCTKH TMOBAapeHHOH coiM; HaOMIOAEHHE M ONHMCAaHHE Pe3YyJbTAaTOB IMPOBEIEHMS ONbITA, WIIIOCTPUPYIOIIEr0 3aKOH COXPAaHEHHs MacChl; CO3JlaHHe
MojIeTIel MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Baxneimue npeacTaBuTean HEOPraHUIECKNX BELIECTB

Bo3nyx — cMmech razos. CocraB Bo3znyxa. Kucnopon — snemeHT u mpoctoe BemiecTBO. Haxoxaenue kuciaopoja B mpupoze, pusnueckue u
XMMHYECKHEe CBOMCTBA. Peakiny ropeHus NpocThIX U CIOKHBIX BemiecTB. CrocoObl MOMyYeHUs KUCIOPoAa B Ja00paTOpUM *U MPOMBIIIIICHHOCTH. ™
[Ipumenenue kucnopona. [lousarue o6 okcunax. KpyroBopot kuciopoaa B npupoge. *O30H — ajuioTponHas MoauUKalKs KUCI0pO/Ia.

TennoBoil >PPeKT XUMHUUECKOW peakIy, TEPMOXUMHUECKUE YpPaBHEHHUS, 9K30- U DHIOTEPMUYECKHE peakiMH. TOIMIMBO: yrojib U MeETaH.
3arpsi3HeHue BO3/AyXa, yCHJIEHHE MapHUKOBOTO 3P deKTa, pa3pylIeHue 030HOBOTO CI0s. ™

Bomopox — snemenT M mpoctoe BemiecTBO. HaxoxkieHue Bojgopona B mpupozae, (U3MUEeCKHe M XHUMHYECKHe CBOMCTBa (Ha mpumepe
B3alMOJICHCTBHS C HEMETANIaMU M OKCHJIaMU METAJUIOB), IPUMEHEHHE, *crocoObl noxyyeHus. ™ [ToHsTue o KUCIoTax U COsIX.

KonmnuectBo BemiectBa. Monb. MomspHas macca. 3akoH ABoragpo. MomsipHelid 00bEM ra3oB. Pacuersl mo xumudeckoir ¢opmyne. Pacuers
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MacCOBOW JIOJIM XMMHUYECKOT0 3J€MEHTa B COCAMHEHUH, KOJIMYECTBA BEUIECTBA, MOJIIPHOM MAacCChl, MOJIIPHOTO 0O0beMa ra3oB. Pacué€rel Mo XuMu4eckum
YPaBHEHUSM.

*dusnueckue cBoiictBa Bojbl.* Bona. Ee cocras, crpoenue u monekyinbl. *Bona kak pactBoputeinb.* PacTtBopbl. *IIoHsATHE O HACBIIICHHBIX U
HEHaCBILIEHHBIX pacTBOpax. [loHsATHE pacTBOPUMOCTH BELIECTB B Boje.™ Pacuer MaccoBOM [10JIM BEILECTBA B PacTBOpE (IPOLIEHTHASI KOHIIEHTPALMS).
MaccoBast 107151 BelecTBa B pacTBope. *XHUMHUYECKHE CBOWCTBA BOJBI (PAa3JIOKEHHUE, PEaKIMU ¢ HATPUEM, OKCHIOM Kaliblius, okcuaoMm cepsl (1V)
peakuuu C MeTajulaMd, KUCJIOTHBIMU M OCHOBHBIMU okcuaamu). Ilonstue o0 ocHoBaHusiX. Poiib pacTBOpOB B NpHpPOAE U B KM3HU UEIOBEKA.
KpyroBopot Bojibl B ipupoie.* 3arpsizHeHrne IpupoIHbIX Boja. OXpaHa U OYUCTKA IPUPOAHBIX BOJ.

Baxwneiimme kiaccsl HeopraHMyeckux coeauHeHuil. Kiaccudukamus HeopraHmdeckux coenuHeHHd. OKCHIBI: CcOCTaB, KiacCU(pUKAIUSA
(kucnoTHBIC, OCHOBHBIE, *aMdoTepHbIe, HecoeoOpasyromue - Ha mpuMmepe okcuaa yriepoaa (1) u okcuna azora (I1)), Homenknarypa.* *Tlomyyenune™
U XUMHUYECKHE CBOMCTBAa OKCHUIIOB (B3aMMOJIEHCTBHE C BOJOM, KHUcCioTamMu, Iienodamu). OcHoBanusi. Kriaccudukainuss OCHOBaHMM: MmIETOUUd U
HepacTBOpUMbIE OCHOBaHMs. HoMmeHknaTypa ocHoBaHuil. @Du3MYecKHe M XHMHUYECKHE CBOWCTBA OCHOBaHHWH (B3aMMOJEWCTBHE C OKCHIIAMHU
HEMETaJIJIOB, KUCIIOTaMH, colsiMu). *Tlomyuenue ocHoBaHuil. ™

Kucnoter: cocras, knaccuduxaims, HOMEHKIATypa, (U3MUECKUEe U XHUMHUYECKHE CBOICTBa (B3aMMOJAEWCTBHE C METalIaMH, OCHOBHBIMU
OKCHJIaMH, OCHOBAHUSMH, COJISIMHU, Ha IPUMEPE COISTHON M CEPHOM KHUCIOT), *criocoOs! nomydenus.* Ps akruBHoctu meramioB H. H. Bekerosa. Comun
(cpennue): HOMEHKIIATypa coliei, *crocoObl MOMyYeHUs ™, B3aUMOJICHCTBUE COJIeH ¢ MeTaJUIaMH, KUCIIOTaMU, IIeJI0YaMH U COJISIMH, TPUMEHEHUE.

[Toustue 06 amdoOTepHBIX THAPOKCHIAX (HA MPUMEpE IMHKA M *aTFOMHUHHUA®): *XMMHUYCCKHE CBOMCTBA (B3aMMOJCHCTBHE C KHUCIOTAMH U
IesI0uaMu, pas3iiosKeHre P HarpeBaHUU) U MOTyYeHHe. ™

['enernyeckas CBsI3b MEXAy KJacCaMU HEOPTraHUUYECKUX COEAUHEHUN. ['eHeTnueckue pspbl.

XVWMHYECKUI KCIIEPUMEHT: Ka4ECTBEHHOE OIIPENEICHUE COAEP)KaHUs KHUCIOpOJa B BO3IYXE; MOIYYEHHE W M3YYEHHE CBOMCTB KHCIIOPOAA;
Ha0JIt0/IeHNe B3aMMOICUCTBUS BEUIECTB C KHCIOPOAOM M YCIOBHUS BOZHUKHOBEHHUS M IPEKpalleHHs ropeHus (moxapa); 0O3HaKOMJIEHUE ¢ 00pa3lamMu
OKCHUJIOB U OIMCaHME MX CBOWCTB; MOJYy4YEHHE M H3yUEHHE CBOICTB BOjOpona (ropeHue); HabuoJeHre oOpa3loB BEIIECTB KOJIMYECTBOM | MOJIb;
HCCIIeIOBaHNE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTBIO; MPUTOTOBIIEHHWE PACTBOPOB C OMPEACIEHHOW MAacCOBOW JOJeH
PacTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBHE BO/IbI C METAIJIaMU (HATPUEM M KaJlbI[eM) (BO3MOXKHO HCIIOJIb30BaHUE BUI€OMAaTEPUAIIOB); ONPEeIICHUE
PacTBOPOB KHUCJIOT M ILIENOYEeH C MOMOUIbI0 MHAMKATOPOB; MCCIEI0BaHUE OOPa3l0OB HEOPraHMYECKHX BELIECTB PA3IMYHBIX KJIACCOB; HAOIIOJCHUE
M3MEHEHMsI OKPAaCKU MHJMKAaTOPOB B PAacTBOpax KHUCIOT W ILeNodYel; u3ydeHue BzaumojeictBus okcuga meau(ll) ¢ pactBopom cepHOM KHCIOTBHI,
KHCIIOT C METaJulaMH, peaklui HeHTpaau3aluy; NoJyuyeHHuEe HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHHE OJHOTO METajula JPYTUM U3 pacTBOpa COJIH;
pelIeHne SKCIepUMEHTaIbHBIX 3a/1a4 10 TeMe «BakHeil1ne Ki1acchl HEOPraHUYECKUX COETMHEHUID.

[lepunonnueckuii 3akon u [lepuonnueckas cucrema xumudeckux 3neMeHToB . M. MenneneeBa. CtpoeHue aToMOB. XUMHUECKas CBA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.
[TepBble TOMBITKH KIACCU(DUKAIIMKA XUMHUYECKUX AJIeMEHTOB. [IoHATHE O rpynmax CXOMHBIX JJIEMEHTOB (IEIOYHBIC M IIEIIOYHO3EMETbHBIC
METaJIJIbl, TaJIOTEHBI, UHEPTHBIE Ta3bl). *INEeMEHThI, KOTOpbIe 00pa3yoT aMpOTepHbIe OKCUIBI U THAPOKCUIBL. ™
[Tepuoanueckuii 3akoH. [lepumoauyeckas cucrema xumudeckux siaemeHToB JI. V. MenaeneeBa. KopoTkonepuonHas U *aJiMHHONEpUOAHAS™
dopmel Tlepuoanueckoit cuctempl xummudeckux snemeHToB JI. M. Menneneesa. [lepuoasr u rpymnmbl. @U3NYECKHd CMBICT TOPSAKOBOTO HOMEPA,
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HOMEPOB MEPUOa U IPYMNIIbI FJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX sifep. *M3oTonbl* DnekTpoHbl. CTpoEHHE SJEKTPOHHBIX 00OJOYEK aTOMOB MEpBBIX 20 XMMHUYECKHX
anemeHToB llepuoauueckoit cucremsl . 1. MenaeneeBa. XapakTepucTHKa XMMHUYECKOTO 3JIEMEHTA I10 €ro nosoxeHuto B [lepuoguueckoil cucreme
. . Menneneena.

*3aKOHOMEpPHOCTH HM3MEHEHHS CBOICTB 3JIEMEHTOB MalbIX HEPUOJOB M TJABHBIX MOATPYI, B 3aBUCUMOCTU OT aTOMHOIO (IOPSIKOBOTO)
HoMmepa 3nauenue llepuoauyeckoro 3akona u [leproanyeckoit cucTeMbl XUMHUYECKUX JIEMEHTOB JUIsl pa3BUTHS Hayku U npakTuku. [. V1. Mennaenees
— Y4YEHBIN U TpakJIaHuH.*

Xumunyeckas cBsi3b. KoBajieHTHas (IOJispHAs M HEMOJSPHAs) CBS3b. *DNEKTPOOTPHULATEILHOCTh aTOMOB XUMHYECKHUX 3J1eMEHTOB.* MoHHas
CBS3b.

Crenenp okucineHus. OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIporecchl OKWCIEHMsT W BOcCTaHOBJIEHUS. OKHCIUTENH U
BOCCTAHOBUTEJH.

XVUMHUYECKUH IKCIEPUMEHT: U3y4eHHE 00pa3L0B BEIIECTB METAIJIOB M HEMETAJJIOB; B3aUMOJEHCTBHE TMAPOKCUIA LIMHKA C PACTBOPAMM KUCIIOT
U IIEeNOYeii; MPOBEACHHUE OIBITOB, WJUTIOCTPUPYIOLUIUX MPUMEPbl OKUCIUTENHbHO-BOCCTAHOBUTEIBHBIX pEakiuil (TOpeHHe, peakiuu pa3iokKeHUs,
COCMHCHHS).

MexnpeamMeTHbIe CBSI3U

Peanuzanus MEXIpEeIMETHBIX CBSI3€H NMPH M3YYEHUH XUMHH B 8 KJIACCe OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TIOHATUMN, TaK U MIOHSATHH, SBISIOMINXCS CUCTEMHBIMHU UIS OTAETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE TOHATHSA: HAyuyHbIM (DakT, TUmoTre3a, TEOpHs, 3aKOH, aHAJIW3, CUHTE3, Kiaccuukaius, MepHUOJUYHOCTD,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICIUPOBAHKE, U3MEPEHHE, MOJIEIb, SIBIICHUE.

®du3nka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PATUOAKTUBHOCTb, MOJIEKYJIA, ANEKTPUUECKUI 3apsij, BELIECTBO,
TeNno, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, ra3, PU3NUECKUe BETUUNHBI, €TUHHUIIBI U3MEPEHUs, KOCMOC, TUIaHeThI, 3BE3/1b1, COoNHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEPaIIbl, TOPHBIE TIOPO/IbI, T0JIE3HBIE UCKOTIaeMble, TOTITUBO, BOJIHBIE PECYPCHI.
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COJAEPKAHUE OBYYEHUA B 9 KJIACCE

BemiecTBo 1 xumuueckas peakuus

[Tepuonuueckuii 3akoH. [lepuoanyeckas cuctema xumuueckux iemeHToB . 1. MenneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHX DJIEMEHTOB IIEPBBIX TPEX IEPHOAOB, KalMs, KalblMsd M HX COCIUHEHUM B COOTBETCTBHHM C IIOJOKCHHEM JJIEMEHTOB B
[leproauueckol CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJAbl XHMHUYECKOH CBs3U. THUNBI KPUCTAIMYECKUX PEHIETOK, *3aBUCHMMOCTb CBOMCTB BeIleCTBa OT THIIA
KPUCTAIJINYECKON PEIIETKU U BU/1a XMMUUECKOH CBSI3U.™

Knaccugukanus ¥ HOMEHKIATypa HEOPraHMYECKHMX BEIIECTB (MEXIyHApoJHass M TpUBHAIbHAs). XUMHUYECKHE CBOICTBAa BEIECTB,
OTHOCAILMXCS K pa3JIMYHbIM KJIaCCaM HEOPraHUYECKUX COCIMHEHHUN, TCHETUYECKAs CBA3b HEOPraHNYECKHUX BEILECTB.

Knaccudukanus XuMUYeCKUX peaklUuil MO pa3IuyHbIM MpU3HaKaM (IO YMCIY M COCTaBy y4YacCTBYIOLIMX B PEaKLUU BEIECTB, 10 TEIIOBOMY
3¢ deKTy, M0 U3MEHEHUIO CTETICHEH OKHCICHHUSI XUMHYECKUX 3JIEMEHTOB, *TI0 00paTUMOCTH, 110 YYaCTHIO KaTalnu3aropa).* DK30- U SHAOTEPMUIECKHE
peakuu. *TepMoxuMHUyecKue ypaBHeHuUs. ™

*TloHsATHE O CKOPOCTH XMMMUecKOl peakiuu. IloHsaTne 06 oOpaTUMbIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [IoHsTHEe 0 TOMOT€HHBIX U
rereporeHHslx peakuusax. llonarne o xumumdeckoM paBHOBecuu. (CMeEIEHHME XMMHYECKOrO paBHOBecHs. DakTophl, BIMSIOIIME HAa CKOPOCTb
XUMHYECKOHN peaklMy U MOJI0KEHUE XUMUYECKOT0 paBHOBECHS. ™

OKuUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLUH, SJICKTPOHHBIM 0ajlaHC OKUCIMTENbHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBlieHHe ypaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI C HCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOro OanaHca.

Teopust >IEKTPOIUTHYECKON AUCCOLMALMU. OJIEKTPOIMTHYECKAS AMCCOLUALMA. OJIEKTPOJUTBI M HEDJIEKTPOIUThl. KaTHOHBI, aHUOHBIL.
*MexaHu3M [MCCOLMALIMK BELIECTB C pa3IMYHbIMM BUJAMH XHMHUYecKoil cBs3u. lloHsatue o crenenu nuccouuauuu. CunbHble U cialble
AJIEKTPOJIUTHI.

Peaknuu noHHOrO OOMeEHa. Y c0BUs MPOTEKaHMsI peaklinii HOHHOTO 0OMeHa 710 KoHla. [ToHble U cokpallléHHbIe HOHHBIE YPAaBHEHUS peaKIuil.
XuMHUUYECKUe CBOMCTBA KUCIIOT, OCHOBAaHUH U COJIel B cBeTe MpescTaBleHui 00 anekTpoauTudeckoit qucconuanuu. Cpena pactBopa. KauecTBeHHbIE
peaKuy Ha KaTUOHBI U aHUOHBI: XJIOpUA-, OpOMUI-, HOIUA-, CyIb(aT-, KapOOHAT-, CUIMKAT-, (hochaT- aHHOHBI; THIPOKCHU/I-UOHBI; KATHOHBI aMMOHUS,
MarHusi, KaJublus, alfoMUHNS, Kene3a (2+) u (3+), menu (2+), HMHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX.

XHWMHUYECKUHN JKCIEPUMEHT: 03HAKOMIICHHE C MOJEISAMHM KPHUCTAJUIMYECKUX PEIIETOK HEOPIaHMYECKUX BELIECTB — METAJIOB U HEMETAJLIOB
(rpacduTa 1 anmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATPHs); UCCIEA0BAHNE 3aBUCMOCTH CKOPOCTH XMMHUECKON peaklu OT BO3JAEUCTBUS Pa3IMYHbIX
(akTOpOB; HCCIEI0BAaHUE BJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIecca TUCCOLMALMN KUCIIOT, LIeoueil u cosiell (BO3MOXHO HCIIOJIb30BaHUE
BU/IEOMATEPHAJIOB); MPOBEACHUE OMBITOB, WILTFOCTPUPYIOIINX MPU3HAKK MPOTEKAHUS PeaKMii HOHHOro oOMeHa (00pa3oBaHUE 0Ca/IKa, BbIJIEIICHUE rasa,
o0pa3oBaHME BObl); OIBITOB, WUIIOCTPUPYIOMIUX TMPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (TOpeHue, peakluH pas3sIoKeHHUs,
COEIMHEHMS); pacliO3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX PEAKIMI Ha HOHBI; PELIEHUE KCIIEPUMEHTAJIBHBIX 331a4.

Hewmetamis! 1 ux COCIMHCHUA
OO6mas xapakrepucTka rajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u ¢puznyeckue cBOICTBa
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IPOCTBIX BEIIECTB — TraJloreHOB. XHMMHUYECKHE CBONCTBA Ha IpHUMEpe XJopa (B3auMOJCHCTBHE C MeTaulaMH, HeMeTallaMH — BOJOPOIOM H
KucnopoaoM, *menodamu®). XmopoBomopon. ConsiHas KHCIOTa, XMUMHYECKHME CBOWCTBa, *monydeHwe®, mpuMmeHeHue. *JleficTBue xiopa
XJIOPOBOAOPO/Ia HA OpraHMU3M yelloBeka.™ BakHeiliue Xinopuasl 1 UX HaX0XKJICHUE B IPUPOJE.

OO6mmas xapakrepuctuka 31eMeHTOB VIA-rpyrbel. OcOOEHHOCTH CTPOSHUSI aTOMOB KUCIIOPOJa B Cepbl. XapaKTepHbIC CTCTICHH OKUCIICHHSI.

Crpoenue n ¢pu3nyeckue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJUIOTPONHbIE MOAU(DUKALIMN KUCIOpoJa U cepbl. XUMUYECKHE
CBOWCTBa cepbl (B3aUMOJCHCTBHE *C HEMeTalaMH* — BOJOPOAOM M KHUCIOPOJIOM, METajulaMH, *KOHLIEHTPUPOBAHHBIMH Aa30THOH M CEpHOM
kuciotamu).* CepoBOLOpOA: CTpOeHHE, (GU3NYECKHE U XUMHUYECKHE CBOWMCTBA (KHCIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIBI CEphbl Kak
MPEJICTABUTEIM KUCIOTHBIX OKCUAOB. CepHas KucioTa: (pu3nveckre U XUMHUYECKHue cBoicTBa (obmme u crnenuduyeckue). Com cepHOM KUCIOTHI,
KayecTBEHHasl peakuus Ha cyiabdar-uoH. CepHucras KucioTa. *XUMHUYECKHE PEaKLMH, JIeKaIlUe B OCHOBE IPOMBILIUIEHHOIO CIIOCO0a MOIy4YeHUs
cepHoil kucnoThl.* Haxoxxnenue ceppl M e€ coenuHeHuil B npupoje. llpuMeHeHue cepbl U e€e COEAMHEHUH B OBITY M B IPOMBIIUIEHHOCTH.
*XUMHUUYeCKOe 3arps3HEHUE OKpY’Karolled Cpeabl COSAMHEHUSMM cepbl (KHCIOTHBIE MOXIHM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
npeaoTBpameHus. *

OO0w1as xapakTepucTHKa 31eMeHToB VA-rpynnsl. OcoOeHHOCTH CTPOSHHs aTOMOB a30Ta U ¢ochopa, XapaKTepHbIE CTENIEHNU OKUCIICHUS.

A30T, pacrpocTpaHeHHE B MpHUPOJE, (pU3HuecKue U XMMHUYECKHE CBOIMCTBA (B3aMMOJCHCTBHE C METAUIAaMH U HEMETANIaMHU - KUCIOPOJIOM U
BosioposioM). KpyroBopot a3ora B npupoje. AMMUaK: (pU3NYECKUE U XMMUYECKHE CBOICTBA (OKHCIEHHE, OCHOBHbIE CBOMCTBAa BOJAHOTO PacTBOpA),
*nomydenne® u npumeHenne. CollM aMMOHUS: COCTaB, (PM3MYECKHE M XMUMHYCCKHE CBOWCTBA (pa3jioKEHUE, B3aMMOJCHCTBHE CO IIEJI0YaMHu),
npuMmeHeHne. KauecTBeHHas peakius HAa MOHbI aMMOHUs. A30THas KUCIOTa, € (QU3NUeCKUe M XMMHUUYECKUE CBOMCTBA (00LIME M CrieHu(pHYecKue),
*nomydyenue.* Hutpartsl (pa3nokeHue). A30THCTas KUCIOTA. Vcmonb30BaHHE HUTPATOB M COJICH aMMOHHS B KAa4eCTBE MHUHEPAIBHBIX yIOOpEHUH.
*XUMHUecKoe 3arpsi3HeHHe OKPY KarolLlel cpe/ibl COeAMHEHUSMH a30Ta (KUCIOTHBIE JOXK/IH, 3arpsiI3HEHNE BO3/1yXa, TOUBbI U BOJIOEMOB). *

®dochop, *amnorpornHsie Momudukanuu docdopa,* Puznueckre M XUMHUUYECKHE CBOMCTBA (B3aUMOJEHCTBHE C METalUIaMH, HEMETaJUlaMH,
*KOHILIEHTPUPOBAaHHBIMHU a30THOM M cepHoM kucioTamu).* Oxcun ¢ochopa (V), oprodochopHas kuciaora: GU3NUECKUe U XMMUYECKHE CBOMCTBA,
*nomyuenue.* *[loHsTHE O MUHEPANBHBIX yH0OpeHUsX: HUTpaThl U Qocdarel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOmias xapakTepucTHKa
aneMeHToB [VA-rpynnbsl. OcoOeHHOCTH CTPOECHHUSI aTOMOB yTIiiepoJa U KpeMHMs. BaleHTHOCTh M XapaKTepHbIe CTENEH! OKHCIEHHs aTOMOB yIiepoJia
u KkpemHus. Pacripoctpanenue yrieposa B IpUPOJIE, XapaKTEPHbBIE CTEIIEHU OKUCIICHUS.

VYraepon, amnorponHble Moaudukamuu (rpadur, anMas), ¢uzndeckue M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJEWCTBUE C
MeTalJlaMH, HEMETAJUTAMH, *KOHIICHTPUPOBAHHBIMH a30THOW W cepHOW Kuciotamu)*. Ancop6rms. KpyroBopor yriepoma B mpupope. OKCHbl
yriepoja, ux (U3M4ecKue M XMMHUYECKHE CBOICTBa, MOJy4YeHHE U NPUMEHEHHE, JACHCTBHE HAa OpraHM3M YeloBeKa. *DKOJOrMYecKhe MpoOJIEeMBI,
cBs3aHHble ¢ okcuaoMm yraepona(IV); rumoresa 100aNbHOTO MOTEIJICHUS KIWMAaTa; MApHUKOBBIA A(@ekT.* YrompHas kucimota U €€ CoiM, WX
¢du3nyeckre 1 XUMHUECKUE CBOMCTBA, *roslyueHne u npuMeHenue.* KauecTBeHHas peakuus Ha kapOoHaT-nuoHbI. Vcnonabp3oBaHne KapOOHATOB B OBITY,
MEAUIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SICTBE.

OO6ume npeacraBieHuss 00 0COOEHHOCTSIX COCTaBa U CTPOSHHSI OPraHUYECKUX COEAMHEHUH yriepoaa (Ha mpuMepe MeTaHa, STUJIeHa, STaHoIa,
YKCYCHOM KHCIIOTHI. *MX cocTaB u xummuueckoe crpoenue. Knaccudukanus oprannueckux Beniects.™ [loHATHE 0 OMOIOTMYECKH BaXKHBIX BEIIECTBAX:
KHpax, Oenkax, yrieBoJax — M UX POJIH B KHU3HM YeJoBeKa. *MaTepualibHOE €IMHCTBO OPraHNYEeCKUX U HEOPTaHMUECKUX COEAMHEHUH. *

Kpemuuii, ero ¢usmueckne M XMMHYECKHE CBOMCTBAa (Ha NpUMEpe B3aUMOJCHCTBUS C METaullaMd U HEeMeTajulaMu), *mnojaydeHue™® u
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npuMmenenue. *CoenrnHenust KpeMHus B rpupojae. O6mue npeacrasiaeHus o0 okcuae kpeMuua(IV) u kpemuueBoit kucinore. CuamkaTsl, GU3nUecKue u
XUMHUYECKUE CBOMCTBA, MOJTYYEHHUE M MPUMEHEHHE B OBITY, MPOMBIIUICHHOCTH (B MEAUIIMHCKON, 3JIEKTPOHHOM, CTPOUTEIbHON U 11p.). Baxueitmme
CTpOMTEINIbHbIE MaTepuaibl: KEpaMuKa, CTEKJIO, LIEeMEHT, OeTOH, xesne300eToH. [Ipobiembl 6e30macHOro UCHOIb30BaHUS CTPOUTENIBHBIX MaTepUaJiOB B
MTOBCETHEBHOM JKMU3HM. *

XUMUYECKUN FKCIIEPUMEHT: U3y4YeHHE 00pa3I[0B HEOPIraHUYECKUX BEUIECTB, CBOMCTB COJISIHOM KUCIIOTHI; IPOBEICHUE KaYECTBEHHBIX PeaKIuil
Ha XJIOPUI-UOHBI M HaONIOJCHHE NPHU3HAKOB WX IPOTEKAHUS; OIBITHI, OTpakaromue (QU3NYecKue W XUMHYECKHE CBOWCTBA TAIOTCHOB M WX
coeuHEeHUN (BO3MOXHO HMCIOJIb30BaHUE BUACOMATEPHANIOB); O3HAKOMIIEHHE ¢ Oo0Opa3laMu XJOpHUIOB (TaJOreHUIO0B); O3HAKOMIIEHHE C OOpa3lamu
ceppl M e€ coequHEHUsSMU (BO3MOXXHO HCIIOJIb30BAHKME BHJJICOMATEpHANIOB); HaONMOIeHUEe Tporecca OOyTiIMBaHUS caxapa IOJ JeWCTBHEM
KOHIEHTPUPOBAHHOW CEPHON KHUCIOTHI, U3YyYECHHE XMMHYECKHX CBOMCTB pa30aBiICHHOW CEpPHOM KHUCIOTHI, MPOBEJICHNE KAaueCTBEHHON peakluuu Ha
cynb(haT-uoH U HAOIIOICHNE TIpU3HAaKa e€ MPOTEKaHUs; 03HAKOMIJICHHE ¢ (PM3MYECKUMH CBOMCTBaMU a30Ta, (hochopa U X CoenUHEHUHN (BO3MOKHO
HCIOJIb30BaHKUE BUJIEOMATEPUAIOB), 00pa3iaMu a30THBIX U (PochOpHBIX yAOOpEHHUIi; MONyYeHHe aMMUaKa U U3yYeHHUE ero CBOMCTB; MPOBEICHUE
Ka4eCTBEHHBIX PEaKluil Ha MOH aMMOHHS U (ochaT-HOH M W3YyUYECHHE MPU3HAKOB UX MPOTEKAHHS, B3aWUMOJECHCTBUE KOHIICHTPUPOBAHHOW a30THOM
KHCIIOTHI C MeJIbI0 (BO3MOKHO MCIOJIb30BaHKHE BUICOMATEPHAIIOB); U3yUEeHUE MOJIeNIeH KPUCTANIMYECKUX PEIIETOK anMasa, rpaguTa; 03HaKOMIIE HUE
C MIPOIIECCOM aJICOPOIUU PACTBOPEHHBIX BEIICCTB aKTHBUPOBAHHBIM YTIIEM H yCTPOMCTBOM NPOTUBOTA3a; IMOTYYSHUE YTIEKUCIOTO ra3a  U3y4e HHE
€ro CBOICTB; MPOBEJCHHE KAUYECTBEHHBIX peakIMii Ha KapOOHAT- W CUJIMKAT-MOHBI U U3yYEHHE MPU3HAKOB HX MPOTEKAHUS; O3HAKOMIICHUE C
NPOAYKIMEN CUIIMKATHOW MPOMBILLUICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHelre HeMeTauibl U X COCTUHEHUS.

MerTansl 1 UX COEIMHEHUS

OO0mast xapakTepucTUKa XMMUYECKUX JIEMEHTOB — METAJIJIOB HAa OCHOBAaHUM UX MosokeHUs B lleprogumdeckoil cucreMe XMMHUYECKHUX
anemeHToB JI. 1. MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTauloB. MeTandeckasl CBsI3b M METAJIMYECKas KpPUCTAJIIMYECKas pemeTka.
DNEeKTPOXUMHYECKUM PsAJl HANPSHKEHUN MeTauioB. DU3MUECKMe W XUMHUUYECKHE CBOWCTBA METANJIOB (B3aMMOJEHCTBHE C KHUCIOPOJOM, BOJIOM,
KuciaotraMu). *O0mume crnocoOsl nmoiayyeHus: MetamioB. [ToHsTHE 0 KOpPPO3UM METalIOB, OCHOBHBIE CIOCOOBI 3aIlUTHl UX OT Koppo3uu. CriaBsl
(cTranp, yyryH, TIOpaJTIOMUHHUM, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH. ™

[Ilenouynsle MeTaubl: noJ0keHue B Ilepnonnueckoit cucreme xumudeckux anemeHToB J[. . Menzaeneesa; crpoenne aromos. Haxoxxnenue B
npupose. Puznyeckue U XMMHUECKHUE CBOMCTBA (Ha mpuMepe HAaTpus U Kaius). OKCUAbI U THIPOKCHU]IbI HaTpus U Kanus. [IpuMeHeHune mienouHbIx
METAJIJIOB U UX COEANHEHUH.

[IlenoyHO3eMENbHBIE METAJIBI MarHui W KaJblUi: monoxkenue B [lepuonnueckoi cucreme xumudeckux sneMeHtoB . M. MenneneeBa;
CTPOEHHUE UX aTOMOB; HaxoXKAeHue B npupozae. Puzndeckne U XUMHUYECKHUE CBOMCTBAa MarHus U Kajblysl. BaxxHeiue coequHeHns Kaublus (OKCU,
TUAPOKCH, o). *JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEeHUs. ™

AmtoMuHuii: nonoxenue B llepnoanueckoit cucreme xumuueckux 3nemeHToB [I. 1. MenzeneeBa; cTpoeHue atoMa; HaX0XJI€HUE B IIPUPOJIE.
duznyeckne 1 XMMHUYECKHE CBOMCTBA aOMUHUA. AM(OTEpHBIE CBOIICTBA OKCHJIA M TUAPOKCUIA aTFOMUHUS.

Keneso: nonoxxenne B Ilepuognueckoit cucreme xumudeckux snemeHToB [l M. MeHneneeBa; cTpoeHHE aTOMa; HaXOXIEHUE B IIPHUPOJIE.
dusnyeckne U XMMHUYECKHE CBOMCTBA jkeje3a (B3aMMOEHCTBHE C MeTalljlaMH, KUCIOTaMu U coisiMu). OKcuabl, THIpokcuibl U conu sxenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U *monyyeHHe. ™
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XUMHUECKUH HKCHEPUMEHT: O3HAKOMJICHME ¢ 00pa3lamMM METalJIOB M CIJIAaBOB, UX (U3UYECKUMHU CBOWCTBAMM; H3y4EHHME pPE3YyJIbTaTOB
KOPpO3UU METAJUIOB (BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aUMOJICHCTBUS OKCHUJIA KAJIbLIUA U HATPHs ¢ BOJOU (BO3MOKHO
UCIOJIb30BaHUE BUIEOMATEPUANIOB); MCCIEJOBAHNUE CBOMCTB KECTKOM BOABI; Ipollecca TOPEeHHs jKele3a B KUCI0opoJe (BO3MOMKHO MCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUS KAaYeCTBEHHBIX pPEaKIMii Ha WMOHBI (MarHus, KalbllMs, aTIOMUHHA, 1uHKa, xene3a(ll) m xenesza(lll),
menu(ll)); HaOmroneHwe M OmMcaHUE IMPOLIECCOB OKpallMBaHMs IUIAMEHM WOHAMHU HATpusl, Kajlusid W KajablMg (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); UCCIIEI0BaHNE aM(POTEPHBIX CBOMCTB T'MAPOKCH/IA ATTFIOMUHHS U TUAPOKCH/IA IIMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Baxkneiime MeTaIbl U UX COCTUHEHUS».

XUMHs U OKpYyKarolas cpena

*HoBble Marepuanbl M TexHoJOrMu. BemiectBa W Marepuansl B IOBCEIHEBHOW JKHM3HM 4YelloBeKa. XHMMHA M 3710poBbe. be3omacHoe
HCIOJIb30BaHUE BEILECTB MU XMMHUYECKUX peakiuil B ObITy. IlepBas momolp Npu XMMHUYECKUX OXOrax U OTpaBieHHsIX. OCHOBBI IKOJIOTMYECKOM
IrPaMOTHOCTH.™*

*Xumuueckoe 3arps3HEHHE OKpysKarolled cpenpl (mpenenbHas pomyctuMmas koHueHTpauus BeuiectB — I[IJIK). Ponp xumum B pemienun
9KOJIOTHUECKUX Mpodiem.™

*TIpupoiHBIE UICTOYHUKH YTIIEBOIOPOIOB (YrOJb, IPUPOJHBIN ra3, He(Th), MPOAYKTH UX NePepadOTKH, UX POJIb B OBITY W MPOMBIIIICHHOCTH. *

XUMHUUECKUH 3KCIIEPUMEHT: U3y4YeHUE 00pa3lioB MaTepUaJIOB (CTEKIIO, CIUIaBbl METAJIIIOB, TIOJIMMEPHbIE MaTepUallbl).™

MexnpeameTHbIe CBSI3U

Peanuzanus MeXIpeIMETHBIX CBs3ell NMpU M3YyYEeHMHM XMMHHU B 9 Kjlacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO-
Hay4HBIX [IOHATHH, TaK U MOHITHH, SBISIFOIIUXCS CUICTEMHBIMU JUJISL OTAEIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOme ecTecTBEHHO-HAy4Hble MOHATHS: HAayudHBIH (akT, I'MIIOTE3a, 3aKOH, TEOpHs, aHaliu3, CHUHTE3, KiIacCU(UKAIMs, NEpUOTUYHOCTS,
Ha0Jt0/IeHNE, SKCIIEPUMEHT, MOICTTUPOBAaHUE, U3MEPEHNE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 3 (EKT, TEXHOJIOTUS, MaTepUaJIbl.

®dusuka: marepus, aroM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI, PAJAMOAKTHUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUU 3apsim,
MIPOBOJHUKY, MOJYNPOBOJHUKH, JUAIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TelO, OOBEM, arperarHoe COCTOSHUE BEIEeCTBa, TIa3, pPacTBOD,
PacTBOPUMOCTh, KPUCTAJUINYECKAs PELIETKA, CIIIaBbl, (PU3MUECKUE BEIMUUHBI, EAMHUIBI U3MEPEHUs, KOCMUYECKOEe NMPOCTPAHCTBO, IIAHETHI, 3BE3bI,
Comnnue.

buonorus: ¢otocunres, neixanue, Ouochepa, 3KocHUCTeMa, MHUHEpaJbHbIE YAOOpPEHHs, MHKPOAJIEMEHTBI, MAaKpO3JEMEHThI, NMUTATEeIbHbIC
BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEPaIIbl, TOPHBIE TIOPO/IBI, T0JIE3HBIE UCKOTIaeMble, TOTITUBO, BOJIHBIE PECYPCHI.
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TEMATHYECKOE IINTAHUPOBAHHUE

BapuaHnTt npuMepHOro TeMaTHYECKOTO IUIAHUPOBAHUS HCIIONIB3yeTcs, eciiu oO0yuaromuecs ¢ 3I1P nomxydarotr oO6pa3oBaHue B OTIEIBHOM Kilacce.
B nanHoM BapuaHTe npejiaraercs:

- U3y4YEeHME MaTepuasa KpyIHbIMH OJI0KaMu;

- oleperkaroliee 00y4eHue;

- BO3MOXXHOCTb NPUMEHEHUS 3HAHUH B PAa3IMYHBIX yCIOBUAX (MIEPEHOC 3HAHHI 110 aHAJIOTUH OT OOIIMX CBOWCTB Pa3JIMYHBIX KJIACCOB BELIECTB
K 00LIMM M crienu(pUUecKUM CBOWCTBAM KOHKPETHBIX BELIECTB), YTO YBEJIMYHMBAET JOJI0 CAMOCTOSTEILHOCTH OOYYaroIUXCcs MPU U3YYEHUU HOBBIX
TEM.

Cobmnronaercst TOTUKa M3Y4YeHUs BEIIECTB — CBOMCTBA BEILECTB ONPEEIAIOTCS CTPOEHUEM aTOMOB, JIEKTPOOTPULATEIbHOCTBIO, XMMUYECKON
CBSI3bI0 U CTPYKTYpOH BEIIECTBA, B YACTHOCTH, TUIIOM KPHCTAJUIMYECKUX pemieTok. (Tembl: cTpoeHHe aToMa, CTPOCHHE BEIIECTBA, Ba)KHEUIINE
IPEJCTaBUTENIN IPOCTHIX U CI0XKHBIX BEILECTB, XMMUYECKHE PEAKLIUN).

M3MeHeHre TUIaHUPOBaHUs 110 pa3jielaM U TEMaM COCTOUT B CIIEYIOIIEM:

- U3y4€HHUE OCHOBHBIX BOIIPOCOB HEOPraHMUYECKOW XMMUU OCYILIECTBIsIeTCs B 8 Kiacce, 00JbIlle BpeMEHH BbIAEISAETCS Ha IPUMEHEHHE 3HaHUi B
9 xnacce. M3 9 kmacca B 8-if mepeHocsATcss TeMbl: "OCHOBHbBIE 3aKOHOMEPHOCTH XMMMUYECKHUX peakiuil", "DnexkTponuTuyeckas IUCCOLMALUS.
XuMHUYecKue peakiuu B pactBopax";

- ImepecTaHoBKa TeM, 9 kimacc: reMa «Mertamiey nepen «Hemerammammy, T.K. oOydaromuecst ¢ 3[1P Gomnbiie 3HAKOMBI ¢ METAJTIAMH | JIerde
XapaKTepU3yIOT UX 110 CBOICTBaM U MPUMEHEHUIO;

- TepepaclpeseseHle CoAepkKaHusl OJHUX TEeM B Jpyrue (packpblBaeTcsi Ha KOHKPETHBIX NpuMepax Apyrux Tem). Tema "Xumusa u
OKpy’Karolias cpefa" pacKpblBaeTCsi Ha KOHKPETHBIX HpuMepax B pazjenax "Mertamnsl u ux coenuHenus", "Hemeramnsl IV-VII rpynn m ux
coequHEHH";

- oObenuHeHHEe TeM (JaeT Oosble BO3MOXKHOCTEH MJIsi MCIOJIb30BAaHMsS CPaBHEHUs — CXOJCTBa M oTiauuuii; temMa «Kucimopom» u tema
«Bomopony);

- BeIZenieHre oTAenbHbIX TeM (Tema «IlepBoHauanbHble MOHATHS 00 OpraHWYECKUX BELIECTBAX»). BrigeneHune B OTIENbHYIO TEMY, B KaueCTBe
"OykBapsi 10 OpPraHM4eckol XMMHH", AT BO3MOXHOCTh YIIIyOJIATH MOHSITHUS: ONpENeNIeHus, Kiaccu(ukaius, OCHOBAHUSA Ji KIacCHU(pUKaIUH,
HOMEHKJIaTypa, o0Ilre CBOWCTBA BEIECTB, CTPYKTypa BEIEeCTBa, cocTaBieHne GhopMys o obiieit popMylie u o Ha3BaHUIO, Ha3bIBAHUE BEILIECTBA IO
¢dopmyiie. B aToMm ciydae nmporpaMMHBINA MaTepuai U3 XapakTepucTuku VA moarpymnmbsl MOXKHO OHECTH HE (parMEeHTOM KapTHHBI «OpPraHUYECKHe
BEIIIECTBA», a KaK 4acThb Les10r0. MoxeT ObITh BblAeNeHa TeMa «IIpakTHKyM» B KOHIIE IEPBOI'O U BTOPOT'O r0JI0B 00yUEeHHS.
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TemaTuyeckoe MIIAHMPOBaAHUE

8 KIIACC Bcero: 136 gac (2 u/nen, 2 roga oOy4eHus)

Tembl KonnuectBo B Tom uncne HazBanus pabor
4acoB Ha KOHTPOJIbHBIE | HA MPAKTUYECKUE
paboThI paboTHI
Paznen «IlepBoHavanbHble XUMHUYECKUE TOHATHUS, 144
1. Xumus — BaxkHas o0JacTb 4 1 2 [TpakTuueckas padota Nel « JlaGopaTopHoe 0O6opyaoBaHue U
€CTECTBO3HAHUS U MIpUEMBbI OOpaIleHus
MIPaKTUYECKOU C HUM»
JeSITEIbHOCTH YEJIOBEKA. [IpakTuueckas
pabota Ne2
«Ouncrka
3arpsi3HEHHOMN
MOBapeHHOM coun"
2. BemecrBa n xXuMuueckue 7 - 1 [IpakTnueckas
peakuuu. pabota Ne3
«ITpuznaku
MPOTEKAHUS
XUMHYECKHUX PEAKIUI»
3. KomnyectBeHHBIE 3 1 - Kontponbnas padota

OTHOIIICHHUA B XUMHU

Nel
«ITepBoHauanbHbIC
XUMUYECKHE
MTOHSTHS,
XUMUYECKHE
dbopMyIibl U
YpaBHEHUS»
3arpsi3HEHHOMN
IIOBapEHHOM COJIN»
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Paznen «llepuoanmdeckuii 3aKkoH U IEpUOAMYECKAs cUCTeMa XuMudeckux snemeHToB .M. Menneneena.
Crpoenue atoMa. Xumuueckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMMY, 154

4. CrpoeHue aToma 7 1 - Kontponbnas padota No2 «Ileprogndeckas cucteMa XUMHYECKUX
[Tepuoanueckuii 3aKoH U 3JIEMEHTOB

MepUoInYecKas cuctemMa J.1. Menneneena.

XuMu4eckux anementos .. Ctpoenue atomar»

Meunpeneena

5.CtpoeHue BEeIecTs. 8 1 - KonrponsHas padora

Xumuueckas CBA3b.
OKHUCIIUTEITBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMH

Ne3 «Xumuueckas
CBSI3bY

Pasnen «Baxknelue npeacTaBuTe M HEOPraHMUECKUX BEIIECTBY», 354

6. Kucnopon. Bogopoa.

14

1

[IpakTnueckas
pabota Ne4
«ITomyuenne

KHCIIOpOJia U
U3YUYEHUE €ro

CBOMCTB»

IIpaxTrueckas

pabota Ne5

«Ilomyuenue

BOZIOpOJA U

U3Yy4YEHUE €ro

CBOMCTB»

KonTponbHas

pabota Ne4

«Kucnopon.

Bonopon»

7. Bona. PacTBOpBHI.

IIpakTrueckas
pabora

Ne6
«IIpuroTtoBiieHue
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pacTBOPOB €

onpeaeIeHHON
MaccoBOMU
nojeu
pPacTBOPEHHOIO
BEIIIECTBA»
8. Teopus 5
3JIEKTPOJIUTAYECKOMN
JMCCOLMALIIU
9. Baxneiimue Kiaacchbl 11 Kontponbnas padora Ne5S « OCHOBHBIE KJIACCHl HEOPTaHHYECKUX

HCOPIraHUYCCKUX COCJIMHEHU I

COEIMHEHUI

[TpakTudeckast pabota No7 «PemieHue 3cKcrepuMeHTaTbHBIX
3aJ1a4 110 TeEMeE

«OCHOBHBIE KJIACCHI

Heoprannueckux

COCIUHCHHIDY

Paznen «BeniecTtBo 1 XUMHUYECK

He peakuumn», 44

10. OcHOBHEBIE
3aKOHOMEPHOCTH XUMHUYECKHX

4

peakuui
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9 KJIACC

Temsbl KommuectBo B Tom uncne Haspanwust pabot
4acoB Ha KOHTPOJIbHBIE | Ha MPaKTHYECKUe
paboThI paboTHI
Pa3nen «IloBTopenue u yriay0neHne 3HaHUH OCHOBHBIX pa3/ieioB
Kypca 8 kiacca «BemecTBo 1 XuMu4eckue peakuumny, 109
[ToBTOpenue u yriybnaenue 10 1 2 [TpakTrueckas
3HAHWU OCHOBHBIX paborta Ne 8
pa3zenoB Kypcea 8 kiiacca «Peakuinm HOHHOTO
oOMeHay
[IpakTnueckas
pabota Ne9
«KauecTBeHHBIE
peaxiuu B
pacTtBope»
KonTponbhas
pabora Ne 6
«DNEKTPOJINTUYECKAS TUCCOLIUALIMSDY
Paznen «MeTallibl B MX COeAUHEHUS», 204
1. O6ume cBoiicTBa 4 - -
METaJIJIOB
2.Meranisl 1 ux 16 1 1 [Tpaktnyeckas padora Nel3 «Pemienue sxkcrepuMeHTalIbHBIX
COETUHEHUS 3aJa4 1o TeMe «MeTasuibl U UX COSIUHEHUSD»
KontposbHast pabota Ne§ «Mertamib»
Paznen «Hemeramnst IV-VII rpynn u ux coenunenusy, 244
3.001mmas xapakTepUCTHKA 4 - -
XMMHUYECKHX 3JIEMEHTOB
Vlla rpynmsl. ["anoreHst.
4.0061mas XxapakTepucTuKa 5 - -
XUMHAYECKHX JICMEHTOB
Vla rpynmel. Cepa u ee
COEJTMHEHMUSI.
5.001mas xapakTepuCTHKa 7 - 1 [IpakTuueckas
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XHUMHUYCCKUX 3JICMCHTOB

pabora Nel0

Va rpynmsl. A3ot, docdop «ITonmydenne
U UX COCIUHEHUS. aMMUaKa u
U3YyYEeHHE €ro
CBOMCTB»
6.0011as1 XapaKTepUCTHKA 8 1 2 [IpakTuueckas
XUMHYECKUX AJIEMEHTOB paborta Nell
IVa rpynnel. Yraepon, «ITomyuenue

KPEMHUU U UX

YTJICKHUCIIOTO I'a3a

COEIUHEHUS. U U3y4EHUE ero
CBOMCTB»
[IpakTnueckas
pabota Nel2
«Pemenne
DKCIepUMEHTAIb
HBIX 3aj1a4 [0 TeEMe
«Hemeraibl
IV-VII rpynm
U UX COCTUHEHUI»»
KoHntponbHas
pabota Ne7
«Hemerasubn

Paznen «IlepBoHauanbHble XMMUYECKHE OHATHUS 00 OpraHWYecKHX BelecTBax», 10u

7. IlepBoHavanbHbIe 10 - -

XMUMHUYECKHE OHATHUS 00

OpPraHMYECKUX BEIECTBAX

Paznen «O600menne matepuana o kypcy «Heopranwdeckas xuMus», 44

13. Xumus u okpyskaromas 1 - -

cpena.

14. O6061menue MaTepuana 3 1 - KonTponbHas

10 Kypcy pabota Ne9
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«Heopranngeckast Xumus»

«HtoroBas pabora
3a Kypc \
HEOPraHUYEeCKOMN
XUMHUN)

8 KJIACC

(2 4 B HEHEIIO, BCETO 68 1)

IIpumepHBIE TEMBI,
packpbiBaouue
JAHHBIA pa3aea

NMPorpamMmbi,
U KOJIUYeCTBO YaCOB,
0TBOAMMOE HA UX
U3ydeHHne

OcHoBHOE€ coacpkaHnue

OcHoBHbIE BU/IbI 1eSITEJIbHOCTH
o0yuyarumuxcsi

Paznen 1.IlepBoHavanbHble XuMu4eckne nousitusi(14 u)

Tema 1. Xumus —
Ba)KHAsl 00J1aCTh
€CTeCTBO3HAHUA U
NPaKTHYEeCKOMI
AeATeJIbHOCTH

YeJI0BeKa
(449)

*Xumus B cucreMe Hayk. Ponp xumum B
KU3HM yenoBeka.* Tema u  BemecTBa.
®dusnyeckue CcBoWcTBa BemecTB. [IpaBuiia
0e30macHOro oOpalieHus C BelIeCTBAaMH U
nabopaTtopHbIM  oOopynoBaHueM.  Yucrele
BemecTBa M cMecH. CrocoObl pazaeneHus
cmeced. *[lonaTrue o Meromax TMO3HAHUSA B
XUMUHU.*

JleMoOHCTpanun

1. JJTaBopaTopHoe 060pyaOBaHHE.

2. PaznmuvHbIe BUIBI XUMUYCCKOU TTOCY/IBI.

3. O0pa3s1bl BEIECTB.

4. CriocoOBbI pa3jiesieHust cMece
(¢unbTpoBaHUe, BRIMApUBAHUE, TUCTHILISAINS,

PaCKpI)IBaTI) CMBICJT I/13y‘~Ia€MI>IX HOHS[TI/H71 C ITIOMOIIIBIO TICIarora.

PackpbiBaTh posib XUMHH B IPUPOJIE U KU3HH YEIOBEKA, €€ CBSA3b C APYTUMHU
HAayKaMHU.

Paznuuath yncThlie BemecTBa 1 CMECH; OJIHOPOJIHBIE U HEOJHOPOHBIE
CMeECH;

Paznuyath Qusuveckre U XUMHYECKUE SBICHUS C ONIOPOM Ha ONpeaeNeHusI.

Onpe)lensnb HpI/ISHaKI/I XUMHUYCCKUX peaKuHﬁ 158 yCJ'IOBI/ISI nux HpOTCKaHI/IfL

CrnenoBaTh paBuiiaM MOJIb30BaHUS XUMUYECKOU MOCYI0M 1 1a00paTOPHBIM
000pyI0BaHNEM, a TAK)KE MTpaBUIaM OOpaIeHUs] C XUMHYECKUMU
BEIl[e-CTBAMU B COOTBETCTBUM C UHCTPYKUHUSAMH 10 BBIIOJHEHUIO
MPaKTUYECKUX pabOT MO/ I KOHTPOJIEM TIe/1arora.

[InanupoBaTh U NPOBOJUTH XUMHUYECKUIN IKCIIEPUMEHT MO U3YUYECHUIO U
OTMHUCAHUIO (PU3NYECKUX CBOMCTB BEIIECTB, CITIOCOOOB pa3ieleHus] cMecei
BEIIECTB MO PYKOBOJCTBOM IeJarora ¢ 00CyXKJIeHUEM ILIaHa paOOTHI.
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xpomarorpadusi).

JlabopaTopHble U IpaKkTHYeCKHEe PA0OThI
JlaBGopaTopHble ONBITHI:

Onucanve pU3NIECKUX CBOWCTB BEIIECTB.
Pa3nenenuie cMecu ¢ MOMOIIBIO MarHUTA.
[TpakTuyeckue pabOTHI:

Ne 1. JITabopaTopHOoe 000py1I0BaHHE U TTPHUEMBI
oOpareHust ¢ HUM

No 2. Ouuctka 3arpsi3HEHHOW MOBapEHHOMN
coJiu

Hcnonb30Bath mpy BHINOTHEHUH Y4e0-HBIX 33JaHUN U B TIpOIEcce
UCCIIEI0BATENBCKOM 1€ATEIbHOCTH HAyYHO-IOMYJISIPHYIO JINTEPATYPY
XHUMHUYECKOT0 COJIEpKaHusl, CIIPaBOUYHbIE MaTepHalibl, pecypchl HTepHeTa
10/l PyKOBOZACTBOM II€1arora.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
uHpOpMaLKIo U3 yueOHUKA U CIIPABOYHBIX MaTEPUAIOB, TPAMOTHO
MCIIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapaT Kypca XUMUN

Tema 2. BemecrBa
U XUMHYeCKHe peakiun

(74)

ATOMBI W MoJIeKyJbl.  XHMHYECKHE
AJIEMEHTHl. 3HAKU (CHMBOJIBI) XUMHUYECKHX
sneMeHTOB. OTHOCUTENIbHAs aTOMHas Macca.
IIpocTele W CHOXKHBIE BeUIECTBA. ATOMHO-
MOJIEKYJISIPHOE yUEHHE.

Xumudeckas  (opmyna.
aTOMOB  XMMHYECKUX 3JIEMEHTOB.
MOCTOSTHCTBA cocraBa BElIEeCTB.™
OtHocurenbHast MOJIEKYJISIpHAs Macca.
MaccoBast 10711 XMMHYECKOTO 3JEMEHTa B
COEIMHEHUH.

dusnyeckue U XUMHUYECKHE
XnuMmuyeckass peakuus U €€
VYpaBHEHHSI XMMHYECKUX PEaKIUH. 3aKoH
COXPaHEHHUs Macchbl BELIECCTB Tunel
XUMHYECKUX peakuui (coenuHeHue,
pasiokeHue, 3aMelleHue, 0OMeH).

*M. B. JIoMoHOCOB — y4€HBIN-
SHIMKJIIONEAUCT. >

BanentHocTh
*3aKoH

SABJICHUS.
IIpU3HAKH.

JleMoOHCTpanun
®duznyeckue sIBIEHU (pacTUpaHUe caxapa B
CTYIIKEC, KMTICHHUE U KOHACHC AU BOJAbI 1

[IpuMeHSTh ecTeCTBEHHO-HAyYHbIE METO/IbI IIO3HAHUS (B TOM YHCIIe
HaOJII0/ICHUE, MOJIETTUPOBAHKE, SKCIIEPUMEHT) U OCHOBHBIE OTlepaIiuu
MBICITUTENILHON EATEIbHOCTH (CpaBHEHHE, KiIacCU(BUKALINA) I U3YUESHUS
BEILIECTB U XUMUYECKUX PEAKIIUNA C OTIOPOM Ha aJITOPUTM WJTH CXEMBI.

PackpbiBaTh CMbICT N3y4aeMbIX OHATUN U 3aKOHOB U IPUMEHATDH 3TU
MIOHSTHUS MIPU OMMCAHUK CBOMCTB BEIIECTB M X MPEBPAIICHUI C OMOPON Ha
IIJIaH ¥ KJIOYEBBIE CJIOBA.

Paznuuath Qusndeckue u XUMHUYECKHE SIBJICHUS, OOBSICHITh UX CYITHOCTB C
TOYKH 3PEHHUSI AaTOMHO-MOJIEKYJIIPHOTO YUEHHUSI C OTIOPOM Ha ONPEEIeHUs U
CXEMBL.

Onpenenars NpU3HAKA XUMUYECKUX PEAKIUHN, YCIOBUS UX TPOTEKAHUSI.
OOBACHATD CYITHOCTh (PU3NUYECKUX U XUMUYECKUX SIBJICHUHN C TOUKH 3PCHUS
ATOMHO-MOJIEKYJISIPHOT'O YUEHHS C UCIOJIb30BAaHUEM BU3YaJIbHOM OMOPHI.

KnaccudumnupoBars XumMuueckue peakiuu (1o YUCIy U COCTaBy
pearupyomux 1 00pa3yronuxcs BEIIECTB) C OMOPOH Ha CXEMBI.

Cocrapnatb GpopMyIibl OMHAPHBIX BEIIECTB MO BAJCHTHOCTU U ONIPEIETSATh
BaJICHTHOCTH MO (hOpMYyJiaM BEIIECTB C OTIOPOX Ha aITOPUTM YUEOHBIX
JIEUCTBUU.

PaccraBisath k09 PUIHEHTHI B ypaBHEHHUSIX XUMHUECKUX PEAKIIUN C OTTOPOit
Ha aJITOPUTM YUEOHBIX JCHCTBUH.

CrnenmoBath paBuiIaM MOJIB30BAHUS XUMUYECKOHN MOCYI0M U Ta00paTOPHBIM
000pyOBaHHEM, a TAK)KE TTPaBHJIaM OOpAaIleHUs C BEIIECTBAMHU B
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T. 1.).

XUMHUYECKHUE sIBIICHUS (TOPEHUE CBEYH,
pasJioKeHue caxapa, B3auMoJielicTBue CepHOU
KHCJIOTHI C XJIOPUAOM Oapus,

paznoxkenue ruapokcuaa meau(ll),
B3aUMOJICHCTBUE XKelle3a C Cepoi,
B3aMMO/IEIICTBHE JKeJle3a ¢ PACTBOPOM COJIH
meau(Il)).

OnbIT, WIUTIOCTPUPYIOUIMNA 3aKOH COXPAHEHUS
MaccChl.

JlaGopaTopHble U NpaKTHYeCKHe PAdOTHI
JlaGopaTopHBbIE OTBITHI:

[Tpumeps! pusnveckux sBICHUM (TIaBIEHUE
BOCKa, TasHHE JIb/IA).

[TpuMepbl XUMUYECKUX SIBIICHUN
(mpokanvMBaHUe MEIHOW MTPOBOJIOKH,
B3aMMOJICHCTBUE Mea ¢ KUCIOTOR).
Mojenu aTOMOB U MOJIEKYI.

[TpaxTrueckast padota Ne3. [IpuzHaku
IIPOTEKAaHNSI XMMUUECKUX PEaKLIUM.

Boruuciaenus

— OTHOCHUTEIBHON MOJIEKYISIPHOU MacChl
BEIICCTB;

— MAacCOBOH JOIM XUMHYECKOTO JIEMEHTA 110
dbopmysie CoeTMHEHHS

COOTBETCTBUH C MHCTPYKIMSAMHU I10 BBIIIOJHEHUIO Ja0OPATOPHBIX
XMMHUYECKHX OIIBITOB I10/1 KOHTPOJIEM II€Aarora.
Mcnonb30BaTh Npy BHIIOIHEHNUHU YUeOHBIX 3aJaHUH U B IpoLecce
HCCIJIEI0BATENBCKOM 1€ATEIbHOCTY HAYUYHO-TIOIYJIIPHYO JIUTEPATYPY
XUMHYECKOT0 COJIEpXKaHuUs, CIIpa-BOY-HbIE MaTE€PUaIIbl, PECypChI
WuTep-HeTa o pyKoBOJCTBOM IE€arora.

BeicTpanBathk pa3BépHYThIE NMCHbMEHHBIE  YCTHBIE OTBETHI C OIIOPON Ha
uHpOpMaLKIo U3 yyeOHUKA U CIIPABOYHBIX MaTEPUAIOB, IPAMOTHO
UCIOJIb30BaTh U3YUYEHHBIM NOHATUIHBIN annapaT Kypca XUMUU

Tema 3.
KoanuyecTBeHHbIE
OTHOIIIEHHUY B XMMHUHU

(349)

KomnuectBo BemectBa. Monbs. MomsipHas
Mmacca. 3akoH ABoraapo. MomspHbli 00BEM
ra3oB. Pacdersi mo xumuueckou ¢opmyre.
Pacuersl  maccoBOM  OIM  XMMHMYECKOIO
3JIEMEHTA B COEIMHEHNH, KOJIMYECTBA BEIIECTBA,
MOJISIPHOM Macchl. Pacu€rbl 1Mo XMMHYECKHM

PaCKpI)IBaTB CMBICIT U3y4aCMBbIX OHATHHU U IMPUMCHSATH OTU IMOHATHA,
a TaK)Ke M3YYCHHBIE 3aKOHBI U TEOPHH ISl PEIICHUS PACUETHBIX 3a/1a4 C
MTOMOIIIBIO TIE/Iarora.

BoeryncnsaTe MONSIPHYIO Maccy BEIIECTB; KOJIMYECTBO BEIECTBa, 00BEM Tasa,
Maccy BEIIeCTBa ¢ OMopoil Ha oOpaselr, Ha (OPMYJIBI,

[TpoBOANTH pacdéThl O YpaBHEHUSAM XUMUYECKUX PEAKIUI C ONOPOii Ha
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YpaBHCHHSM.
JeMoHCcTpanus:
- 00pa3ibl BEIeCTB KOJTMYECTBOM OJIMH MOJIb
Brraucnenus:
-pacuer o QopMylie U MO XUMHYECKOMY
YPaBHEHHUIO

oOpa3zell, aropuT™ y4eOHBIX JICUCTBUN: KOTHYECTBA, 00bEMa, MacChl
BEIIECTBA 110 H3BECTHOMY KOJIMYECTBY, 00bEMY, Macce peareHTOB MIIH
MIPOYKTOB PEAKIUH.

BricTpauBath pa3BEpHyThIC MMCHbMEHHBIC U YCTHBIE OTBETHI C OITOPOH Ha
UH(POPMAIIHIO U3 YUeOHUKA U CIIPABOYHBIX MAaTEPHAJIOB, IPAMOTHO
UCIIOJIb30BATh U3YYCHHBI MOHATHIHBIN armapar Kypca XUMHH C TOMOIIBIO
nearora.

Paznen 3. llepuoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /I. . Menaeneena.
Ctpoenune aToMoB. XuMu4eckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 u)

Tema 4. CTpoenue
aroma. [lepuoanueckmi
3aKOH H
IMepuomnueckasn
CHUCTeMA XUMHUYECKUX
3J1eMEHTOB

. 1. MenpaeneeBa. (7 u)

[TepBbIie MOTIBITKH KJaccuukanuu
XUMHUYECKHX 3yieMeHToB. [loHsTHE O rpymmax
CXOJTHBIX 3JIEMEHTOB (menounbie u
[IeJIOYHO3EMENIbHBIE ~ METAJJIbl,  TaJIOTEHBI,
WHEPTHBIE Ta3bl). *DIJIEMEHTHI, KOTOpPbHIC
o0pa3yoT amdoTepHbIC OKCH/IbI u
TUAPOKCUBL. ™

[lepuonnueckuii  3akoH. Ilepuonnueckas
cucreMa XUMHUYECKHUX 3JIEMEHTOB

. . MenneneeBa. KoporkonepuonHas u
* nmuHHONIeproaHas™ ¢opMmbl [leproauueckoit
CUCTEMBl ~ XMMHUYECKMX  djemMeHToB /[l
N. MenneneeBa.  Ilepmoasl ¥ TpymIbL
@U3NYECKUN CMBICT TOPSAIKOBOrO HOMEpa,
HOMEPOB IIEpHOa U TPYIIIBI AJIEMEHTA.
Crpoenne aromoB. CocTaB aTOMHBIX sIIEP.
*U3otonbl.™ DJIEKTPOHBI. Crpoenue
AJIEKTPOHHBIX 000JI04YeK aToMOB TMepBHIX 20
XUMHYECKHX  23neMeHTOB  [lepmoanueckoit
cucreMmsl J[. 1. Menneneesa. XapakrepucTuka
XMMHYECKOTO JJIEMEHTA IO €T0 MOJIO0XKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

PackpsiBaTh CMBICT IEPHOINYECKOIO 3aKOHA 11O/ PYKOBOJICTBOM I1€1arora.

IlonnMmars cyiecTBOBaHUE EPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (M3MEHEHUE PaJuyCOB aTOMOB U
AJIEKTPOOTPHLIATEILHOCTH ) U UX COCAMHEHUH OT MOJIOKEHUS B
IIEPUOIUYECKON CHUCTEME U CTPOCHHMSI aTOMA C UCIIOJIB30BAHUEM CXEM U
Ta0JINLI.

VYcraHaBIMBaTh CBSA3b MEXKY IIOJIOKEHUEM IEMEHTA B IEPUOINYECKON
CHCTEME U CTPOCHUEM €ro aToMa (COCTaB U 3apsij Aapa, o0lee Yucio
AJIEKTPOHOB U pacIpeiesICeHUE UX 10 AIEKTPOHHBIM CIIOSIM) IO 00pasiLy.

IIporHo3upoBars XapakTep U3MEHEHHs CBOWCTB 3JIEMEHTOB U UX
COEIMHEHUH 110 IpymIaM U nepuoaam [leprnoandeckoit cuCTeMBI ¢
ITOMOILBIO TIEAArora.

XapakTepru30BaTh XMMUYECKHUE DJIEMEHTHI IIEPBBIX TPEX MEPUOIOB, KAIINS,
KaJIbLIMA 110 UX MOJI0KEeHMIO B [Iepuoandeckoii cucreme
. . Menneneena.

CrnenoBathk npaBuiIaM 6e30macHOi paboThl B 1ab0paTOpUU MU
MCIOJIb30BaHNU XUMUYECKOM MOCY bl U 000pyA0BaHUS MOJT KOHTPOJIEM
rejarora.

BricTpauBath pa3BEpPHYThIE MMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
uHpOpMalKIO U3 yyeOHUKA U CIIPABOYHBIX MaTEPUAIOB, IPAMOTHO
HCIIOJIB30BATh N3YUYEHHBIN MOHATUIHBIN aIapaT Kypca XUMHAH I1OCIE
CTPYKTYpUPOBaHUS MaTepHala C UCIOIb30BAHUEM KIIMILIE.
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*3aKOHOMEPHOCTH  WM3MEHEHHs  paauyca
aTOMOB XUMHYECKHUX JJIEMEHTOB,
METAIJINYEeCKUX W HEMCETAJNIMUYECKUX CBOMCTB
0 TIpynmaM W  IepuojaM. 3HaAdeHHE
Ilepuonnueckoro 3axkoHa u Ilepumonmnueckon

CHUCTEMbI  XMMHYECKHUX  DJIEMEHTOB IS
pasBuTus  Hayku u  npaktuku. I WM.
MenneneeB — y4€HbBIN U TpaKaaHUH. ™
JleMoOHCTpanuu

KopoTkonepuoanas u jyiMHHONEPUOAHAS
dopwmsl [lepuoanueckoii cucTembl
XuMHYeCKHX 31eMeHToB JI. Y. MeHnaeneeBa.
O3HakomiIeHHE C 00pa3laMy METaJIOB

1 HEMETAaJJIOB.

JlaGopaTopHble U NpaKTHYeCKHe PadOTHI
JlaGopaTOpHBIN OTIBIT:

Hcnonp30BaTh Mpy BHITOTHEHUN YYEOHBIX 3a/JaHUH TEKCTHl Y4eOHUKA ITOCIIe
CTPYKTYpHUpOBaHMsI MaTepuana, cripaBounbsie Matepuaisl ([lepuoanueckyio
cucteMy xummuueckux snemenToB Jl. . MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIel B BOJIE, DJIEKTPOXUMUYECKUIT
P HaNIPSKEHUH METaJJIOB).

Hcnonp30BaTh MpU BHINOTHEHUH YU€OHBIX 3aJJaHU U B IIpOLEcce
UCCIJIEI0BATENBCKOM 1€ATEIbHOCTH HAyYHO-IOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOT'0 COJIEp>KaHusl, CIIPaBOUYHbIE MaTepHalibl, pecypchl HTepHeTa
110J1 PYKOBOJCTBOM Ile1arora

B3aumoneiictBue THIpPOKCHIA LMHKA C

pacTBOpaMu KHUCJIOT U MIET0YEi
Tema 5. Ctpoenue XuMu4ueckas CBS3b. KoBasieHTHas | PackppIBaTh CMBICIT N3y4aeMbIX TOHATUN 11O pyKOBOACTBOM IIEAArOra.
BelIeCTB. (mossipHast " HETOoJIsIpHast) cBs3b. | OnpenensaTs BUI XMMUYECKOH CBSI3U B COEIMHEHUH C UCIIOJIB30BAHUEM
XuMHYecKas CBSA3b. *DNeKTPOOTPUIATETLHOCTD aTOMOB | CXEM.
OxucanTeJbHO- XUMHUYECKHX 3eMeHTOB.* VoHHast cBs3b. | OnpeaensTh CTENeHb OKUCIECHHUS] XUMUUYECKOT0 3JIEMEHTA 10 (GopMyJie ero
BOCCTAHOBUTEJIbHbIE *Tunbl KpUCTAUNIMYECKUX PEIIETOK.™ COEIMHEHUS C UCIIOJIb30BAHUEM AJIITOPUTMA.
peaknuu Crenenp  oxucineHus.  OxuciutenbHo- | OnpenensaTs 3JEMEHT (BEIECTBO) — OKHCIUTENb U AJIEMEHT (BEIECTBO) —
(8 9) BOCCTAHOBUTENbHBIE  peakuuu. IIpoueccsl | BOCCTAaHOBUTEIIb.

OKHUCJICHUS M BOocCTaHOBICHHSA. OKUCIUTEIN U
BOCCTaAaHOBHUTCIIN.

JleMoOHCTpanun
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINN:
TOpeHHe, PeaKuu Pa3IoKeHUs, COSTUHEHHS

OOBACHATH CYITHOCTh NMPOLIECCOB OKUCIEHUS U BOCCTAHOBJICHUS.

CocTaBnTh MEKTPOHHBIN OalaHC ¢ YYETOM YMCIIa OTJAAHHBIX U IPUHATHIX
AJIEKTPOHOB.

CocTaBniTh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIHHON PEAKIINH 110
aNITOPUTMY pa3bopa OKUCIUTEIHHO-BOCCTAHOBUTEIBHON PEaKIiH.

Wcnonb30Bath py BHINOTHEHUH YUEOHBIX 3aJaHUI TEKCThI yueOHUKa 1ocIie
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CTPYKTYpPUPOBaAHUSI MaTepHalia, CipaBOUYHbIC MaTEpUaIbl (IEPUOTUYECKYIO
cucremy xuMuueckux 3iemMenToB Jl. . MenneneeBa, Tadbmuiy
pacTBOPUMOCTH KHUCJIOT, OCHOBAHUH U COJIEN B BOJIE, SJIEKTPOXUMHUYECKHUI

PAA HANIpSKEHUH METaJIOB)

Pa3nen 2. BaxkHeiimme npeacTaBuTe I HEOPraHUYeCKUX BemecTB (35 1)

Tema 6. Kucaopon.
Boapopon.
(14q)

Bo3nyx — cmech razoB. CocraB Bo3ayxa. | PackpbIBaTh CMBICI W3Y4YaeMbIX MOHSATUN U IPUMEHSTH 3TU NOHATUS IIPU
Kucnopon — 31eMeHT M mpocToe BELIECTBO. | OMMCAHUM CBOMCTB BEIIECTB M UX MPEBPAIIEHUN C UCIIOIb30BaHUEM
O30n. Haxoxnenue kuciopoga B HPUPOJE, | ONOPHBIX CJIOB U KIIMILE.
¢u3nyeckue W XUMHYECKHE  CBOMCTBA. | XapakTepu30BaTh (OMUCHIBATH)C ONOPOLU HA NIAH, CXEMY, KPAMKYIO 3aNUCh
Peakuuu ropeHuss HpOCTBIX M CIOXKHBIX | COCTaB BO3JyXa, pU3MUECKHE U XU-MUUYECKUE CBOMCTBA KMCIOPOa,
BemecTB. *TemnoBoit APQPEeKT XHUMHUYECKOH | CcrnocoObl ero Noxy4eHus, IPUMEHEHUE U 3HAaUE€HUE B IPUPOJIE U KU3HU
peakuuu.*  DK30- U DHAOTEPMUYECKHE | UEJIOBEKa.
peakuuu, *TepMOXUMUYECKHe ypaBHeHMs.™ | CpaBHMBATh PEaKLUU TOPEHUS U MEJUIEHHOTO OKHCICHUS C
[Tonsatue 00 okcumax. CrocoObl MONy4YeHHs | MpeIBapUTEIBHBIM 00CYKICHUEM ITapaMeTPOB CPAaBHEHHS.

KHCII0pOoJIa B nabopaTtopuu u | Cobupatb mpuOOPHI AJIS MOTyUYEHHUs KHCI0po/a (BBITECHEHUEM BOIbI U
IPOMBIIIJICHHOCTA. TPUMEHEHUE KHCIOpPOJa. | BO3IyXa).

KpyroBOpoT KHcjopoja B npupoze. TommmBo: | Paco3HaBaTh ONBITHBIM IMYTEM KUCIOPOJ MO KOHTPOJIEM IE€1arora.
yroib W MeTaH. 3arps3HeHue BO3/yXa, | Mcmoap30BaTh XUMUUECKYIO CHMBOJIMKY JJIsS COCTaBJICHUS (OPMYIT
yCUJICHHE ApHUKOBOTO 3¢ deKTa, pa3pylIleHHe | BELECTB, MOJEKYJPHBIX YPABHEHUH XUMHUECKUX PEAKLUi C ydacTHEM
030HOBOT'O CJIOSL. KHCJIOPO/a.

Bonopon — snemeHT u npoctoe BemecTBO. | OOBIACHATH CYHIHOCTh SKOJIOTHYECKUX MTPOOIIEM, CBA3aHHBIX C 3arps3HEHUEM
Haxoxnenue BOJIOpOJIa B OpUpoje, | BO3AyXa.
¢usnueckue M XxuUMHuyeckue cBoiicTBa (Ha | CremoBath npaBuiaM 06e30macHOi paboThl B 1abopaTopuu mpu
nmpumepe BBaHMOﬂeﬁCTBHﬂ C HEMCTallllaMHu Hu HCIIOJIb30BAHNH XUMHUYECKOHN MmoCyabl U 060py)103aH1/151 1o KOHTPOJIEM
OKCHJIaMH METaJUIOB), IPUMEHEHHUE, *CrIocoObl | Iearora, a Takxke mpaBuiiaM 0OpaIleHus ¢ TOPIOYUMH BEIIECTBAMU B OBITY.
HOqueHHﬂ.* ITonsatre o kuciaorax Kuciaorsel u H.]'IaHI/IpOBaTB " OCYHICCTBJIATH Ha IMMPAKTUKE XUMHUUYCCKHUE DKCIICPUMCHTEIL,

COJIN. MIPOBOANTDH HAOIIOICHUS, IeJIaTh BHIBOBI IO Pe3yJbTaTaM dKCIIEPU-MEHTA
01 PYKOBOJCTBOM II€/1arora.

JleMOHCTpaun Y4acTBOBaTh B COBMECTHOM paboTe B TpyMIIe.

Bsaumogeiicteue dhochopa, cepsl u xemnesa ¢ Hcnonp30Bath npu BBIOJHEHUH YYEOHBIX 3a7aHUI U B TIpoliecce
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KHCIIOPOJIOM (BO3MOYKHO UCTIOJIE30BaHUE
BHJICOOTIBITOB).

Omnpenenenue coepkanus KHUCIOpoaa

B BO3/IyXe€.

OMBITHI, IEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS U TPEKPAIICHUS TOPSHUS.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI
JlaGopaTopHBIN OMBIT:

O3znakomiieHHEe ¢ 00pa3liaMu OKCHJIOB.
[IpakTuyeckas pabora:

No 4. Tlonyuenue kuciopoja, U3y4eHue ero
CBOJCTB.

[TpakTuueckas pabota Ne5. [Tonyuenue
BOJZIOPO/Ia U U3YUEHHUE €TI0 CBOMCTB.
Beruncienus

— MOJIEKYJIIPHOM Macchl KUCIOPOa U 030Ha
Ha OCHOBaHUU aTOMHOW MacChl XMMUYECKOTO
AJIEMEHTa

UCCIIEJ0BATEIbCKOM AESITENbHOCTH HAyYHO-IIOMYJISIPHYIO JINTEPATYPY
XMMUYECKOI'0 COIEPIKaHus, CIIPAaBOYHbIE MaTepHalibl, pecypchbl MIHTepHeTa
0]l PYKOBOZCTBOM II€JJarora.

BeicTpanBath pa3BépHyTbIe MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMaNMIo U3 yueOHUKA M CIIPABOYHBIX MaTe-
pHAJIOB € OIIOPOM Ha IUIaH, TPAMOTHO UCIIOJIb30BaTh N3yUEHHBIN
MOHATUMHBIN aImapar Kypca XuMuu

Tema 7. Boaa.
PacrBopsl. Ilonsitue 00

OCHOBAHHMSAX
(59)

Bona. Ee cocraB. Crpoenue. MoieKyibl.
*®usnueckue cBoiicTBa BoOAbl. Bonma kak
pactBoputens.*  PactBopel. *IlonsatHe o
pacTBopuMoOCTH BemiecTB B Boje. [lonsatue o
HACBHIIIEHHBIX M HEHACBIIIEHHBIX pacTBOpax.*
MaccoBas nons Beniectsa B pactsope. Pacuer
MaccoBOM  JIOJIM  BEIIECTBA B  pPacTBOpE
(mpolleHTHasE KOHIEHTpAaLKs).

*XuMudeckue CBOMCTBa BOJIBI (Pa3sioKeHHeE,
peakuuu ¢ HaTpUeM, OKCHUIOM KajbIus,
okcugioM cepbilV TloHsTHe 00 OCHOBaHUSX.
Ponp pacTtBOpoB B mpupone U B IKU3HU
yergoBeka. KpyroBopoT Boasl B mpupoje.*

PackpeiBath CMBICH M3y4aeMbIX IOHATUN U IPUMEHATH 3TH NTOHATHS TIPU
OINMCAHUU CBOWCTB BEILIECTB U UX MPEBPALICHHUI C MOMOIIBIO Me1arora.
XapakTepu3oBarh (HU3HUECKHUE U XUMUYECKHE CBOWCTBA BOJIBI, €€ POJIb KaK

pacTBOPHUTEIISI B TPUPOIHBIX MPOLECCAX C OMOPOM HA IUIAH U CXEMY.

CocTaBnsATh ypaBHEHUS XUMUYECKUX PEAKLIUNA C yYaCTUEM BOJIbI C OITOPOM
Ha CXEMY.

OOBACHATH CYIIHOCTh 9KOJIOTHUYECKHUX MPOOIIEeM, CBI3aHHBIX C 3arpsS3HEHUEM
MIPUPOHBIX BOJ, CIIOCOOBI OUMCTKH BOJBI OT IIPUMECEH, MEPHI 0 OXpaHe
BOJI OT 3arpsA3HEHHUS MIOCIIE NPEIBAPUTEIBHOIO CTPYKTYPUPOBAHUS
Marepuaa.

[limanupoBaTh U OCYIIECTBIATh HA IPAKTUKE XUMHUECKUE dKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOICHUS, ACJIaTh BbI-

BO/JIbI IO pe3yJIbTaTaM 3KCIIEpUMEHTA 10 KOHTPOJIEM NIEArora, ¢
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3arpsi3HeHUEe MNpUPOAHBIX BoA. OxpaHa u
OUYMCTKA IPUPOJHBIX BOJI.

JleMoOHCTpanuu

DNEKTPOIN3 BOJBI; CHHTE3 BOIbL;
B3anMoJieiicTBre Boibl ¢ Metayiamu (Na, Ca)
(BO3MOHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB).

PacTBOpeHuE BEIIECTB ¢ Pa3IMYHOM
pacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIOT U LIEIOYEH
C TIOMOIIBIO HHIUKATOPOB.

JlabopaTopHble U IpaKTHYeCKHEe PA0OTHI
Ilpaxmuuyeckas paboma:

No 6. [IpuroroBneHnue pacTBOPOB ¢
OIpeIeNIEHHOW MacCOBOM JOJIEN
pacTBOPEHHOIO BEWIECTBA.

UCIIOJIb30BAHUEM KJIHIIIE.

CrnenoBatp npaBuiaM 06e30macHOi paboTHI B TabopaToOpuu Mpu
UCIIOJIb30BAHUH XUMHUYECKOH ITOCYIbI M 000pyI10BaHHS O] KOHTPOJIEM
neJarora.

[TpoBOANTH BBIYUCICHUS C IPUMEHEHHEM TTOHATHUS «MaCCOBAst OIS
BEILIECTBA B PACTBOPE» C ONOPOH Ha (POPMYJIBL.

Hcrionp30BaTh Npy BHIIOTHEHUH yYEOHBIX 3a/IaHUH U B ITpoIecce
MCCIIEI0BATENIbCKOM IeATEIbHOCTH HAYyYHO-TIOMYJISIPHYIO JTUTEPATypy
XMMHUYECKOTO COJIep KaHUsl, CIIPaBOYHbIE MaTepHaibl, pecypcsl MHTEepHETA
0] PYKOBOJICTBOM I1€/1arora.

BeicTpanBath pa3BEpHyThIC MMCHbMEHHBIE U YCTHBIE OTBETHI C ONOPOIi Ha
uHpOpMaLKIO U3 y4eOHUKA U CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
UCIIOJIb30BATh M3YYEHHBIH NOHATUIHBIN anmmapar Kypca XUMHU T10CIIe
MPEeABApUTEIILHOIO CTPYKTYPUPOBAHUA MaTepHaIa.

Tema 8.
DJIEKTPOJIUTHYECKASA
JMCCOIM AU,
XuMHYeCKHe peakuum
B pacTBOpax

(54)

Teopust PAEKTPOIUTUYECKON JUCCOIUALINH.
DIEKTPONUTHYECKAsS JUCCOIHAIUSI.
DNEKTPONUTBl U HEIJIEKTPOJIUThl. KaTHoHBI,
AHUOHBI. *MexaHU3M UCCOLMAIIUU BEIIECTB C
pa3IUYHBIMU  BHJIaMH XMMHYECKOW  CBS3H.
[Tonsitue ocreneHn aucconuanuu.* CHIbHBIE
U CclIa0ble DIIEKTPOIIUTHI.

Peaxiiuun  woHHOro oOMmeHa. YcCIIOBHA
MPOTEKaHUsl peaKIuii HOHHOTO OoOMeHa 0
koHIa. [lomHble M CcOKpam€HHBIE HNOHHBIC
ypaBHEHUsI peakuuid. XUMHUYECKHUE CBOMCTBA
KHCJIOT, OCHOBAaHHM H COJIEH B CBETE
MpeACTaBICHUI 00  DJEKTPOIUTHYECKOM

PackpriBaTh CMBICT U3y4aeMBIX MTOHSATUHN, @ TAKXKE CMBICI TEOPUH
ANEKTPOJUTUYECKON AUCCOLMALMH C OTOPOM HA CXEMBI.

OOBACHATD MPUINHBI AJIEKTPOTIPOBO/I-

HOCTH BOJIHBIX PaCTBOPOB C IIOMOIIBIO M€arora.

CocTaBnsiTh ypaBHEHUS JUCCOIMAIIUN KUCIIOT, IEIOYEH U COJIEH, MOTHbIE
U COKpall€HHbIE NOHHBIE YPAaBHEHUS XUMUYECKUX PEAKIIUNA HOHHOTO
oOMeHa.

[TnanupoBaTh ¥ OCYIIECTBIATH HA TPAKTUKE XUMUYECKHUE SKCTIEPUMEHTHI,
MPOBOANTH HAOIOICHNS, IeTIaTh BBIBOBI IO Pe3yIbTaTaM dKCIIEpUMEHTA
MOCJIE MPEABAPUTEIHHOM PAOOTHI.

CrnenoBath paBmiiaM 6e30macHoi paboThl B 1ab0opaTopuu Mpu
WCIIOJIH30BAaHUH XUMUYECKON TTOCYIbI M 00OPYIOBAHHMS IOl KOHTPOJIEM
nejarora.

33




Jucconuanuu. KauecTBeHHEIE pCaKlluyu Ha
KaTUOHBI 1 aHWOHBI: HOHBI XJIOPU/-, 6pOMI/I[[-,

uoaua-, cyiubdar-, KapOOHAT-, CHJIMKAT-,
docdar- aHUOHBI; TUIPOKCU/-MOHBI; KATHUOHBI
aMMOHHMS, MarHus, KaJblUs, aJIIOMHHUS,

xemesa (2+) m (3+), memu (2+), nMHKa,
MIPUCYTCTBYIOIIUE B BOJAHBIX PACTBOpax.
JleMoHCTpanuu

DJIeKTpHUYecKasi IPOBOJUMOCTb paCTBOPOB
BEII[ECTB; IB)KEHUE HOHOB B AJIEKTPUIECKOM
noJie.

OIBITHI, WJUTFOCTPUPYIOIINE TPU3HAKU
MPOTEKaHUs PeaKIMii HOHHOTO OOMEHa.
JlabopaTopHble U IpaKTHYeCKHE

padoThbI

JlaGopaTOpHBIN OTIBIT:

Peakuuu nonnoro oOMeHa B pacTBOpax
AIEKTPOJIUTOB: cyibdarta meau(Il) u menoun,
KapOoHaTa HATPUS U COJISTHON KUCIIOTBI,
peaKIus HeHTpaIu3aIuu MEXITY THAPOKCUIOM
KaJIUs U COJISTHOM KUCIIOTOM.

Boruuciienus

— I10 YpaBHEHUSIM XUMUYECKUX peaKuuid

IIpon3BOIUTE BEIYUCIICHUS 10 XUMUYECKUM YPABHEHUSM.

BricTpauBarh pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
MHpOpMaLKIO U3 y4eOHUKA U CIIPAaBOYHBIX MAaTE€pUaIoOB, IPAMOTHO
HCIIOJIB30BaTh U3YUYEHHBIM MOHATUIHBIN aIapaTr Kypca XUMHH I10CIIE
IIPEIBAPUTEIILHOTO CTPYKTYPUPOBAaHUS MaTepraa.

Hcnonp30BaTh Ipy BHITOJHEHUN Y4eOHBIX 3a/IaHUH U B IpoLiecce
HCCIJIEI0BATEIBCKOM NEATEIbHOCTH HAYyYHO-IOIYJISIPHYO JINTEPATYPY
XUMHUYECKOTO COIEpKaHUs, CIIPaBOYHbIE MaTepHualsl, pecypcsl MIHTepHeTa
I10CJIE KOHCYJIBTALMK € IIEAarorom

Tema 9. OcHOBHBIE
KJIACCHI
HEOPraHUYeCKUX

coeUHEeHUI
(11 )

Knaccudukanus HeopraHnueckux
COEIMHECHUM.

Oxcuppl: cocTaB, KilaccupuKaius
(*ocHOBHBIE, KUCIIOTHBIC, aM(OTEPHBIE,
HEeCcoJIe00pa3yroIie Ha MPUMepe OKCHIA
yriepona Il u okcuna azora 11%),
HoMeHKkatypa *Tlonyyenne™ u xumMmnyeckue
CBOMCTBA OKCHUJIOB (B3aMMOJIEUCTBHUE C BOJIOMH,
KHCJIOTAMU, IIEJIOYaMH ).
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Onpenenenrne OCHOBHBIX KJIACCOB HEOPTraHUUECKUX COEIUHEHUH 110
mabJoHy.

CocraBiieHrEe CXeM CTPOEHUSI OCHOBHBIX KJIACCOB HEOPTaHMUECKUX
COEMHEHMI Ha OCHOBE OIIPEEICHUS.

Cocrasnienue ¢GopMyJl OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COSIMHEHHUN 1
Ha3bIBaHUE UX N0 MEXAYHApOAHON U TPUBUAIBHON HOMEHKJIATYPE C
HCIIOJIb30BAHUEM OTIpeIeNIEHUs U TaOIHIIbI PaCTBOPUMOCTH.
KnaccudunupoBanue nu3yyaeMbIX BEIIECTB M0 COCTaBY U C8OUCMBAM C
OTIOPOM Ha OMpPEJIENCHHUsI, CXEMbI M TaOJINIly paCTBOPUMOCTH.




OcHoBaHus: cOCTaB, Ki1accuduxaius (1Ienouu
Y HEPaCTBOPUMEBIC OCHOBAHWS),
HOMEHKJIaTypa, GU3NYECKUE U XUMHUYECKHE
CBOICTBa (B3aMMOJICHCTBUE C OKCUAAMH
HEMETaJUIOB, KUCJIIOTaMH, COJISIMH ), *CIIOCOOBI
HOJTy4eHus.™

Kucnotsr: cocras, kinaccuduxarmus,
HOMEHKJIaTypa, GU3NIECKUE U XUMUICCKHE
CBOIiCTBa (B3aMMOJCICTBHE C METAIlJIaMH,
OCHOBHBIMH OKCHJIAMH, OCHOBAHHSIMH, COJISIMU
Ha MPUMeEpEe COJITHON U CepHON KUCTIOT),
*cnocoObI nmonyueHus.™ Ps akTMBHOCTH
METAaJJIOB.

Conu (cpenHue): HOMEHKJIAaTypa, CocoObl
MOJTy4eHUsl, B3aUMOJICHCTBUE COJIEH C
MeTaJIJIaMH, KHCIIOTAMH, IIETI0YaMU ¥ COJISIMH.
['eHeTnyeckas cBSI3b MEXAY KjlaccaMu
HEOPraHWYECKUX COeIUHEHUN. ['eneTnueckue
psnbl. [Tonatue 06 *amdoTepHbIX
THJIPOKCHUIAX (HA IPUMEpe IIMHKA
ATIOMUHUS): XUMUYECKHIE CBONCTBA
B3aMMOJICHCTBHE C KHUCIIOTAMH U IIEJI0YaMH,
pa3JoKeHue Mpu HarpeBaHuu.™

JleMoHCTpanun

OO0pa3iibl HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

B3anmoaeiicTBre pacTBOpa CEPHOM KUCIOTHI C
okcuiom Meau(ll).

Peakuus nelTpanuzanuu.

BriTecHeHne oqHOro MeTaia Apyrum u3
pacTBOpa COJH.

JlabopaTopHble U NIpaKkTHYeCKHe PadoThl
JlaGopaTopHBIE OTIBITHI:
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CocraBieHue TaONULbl TEHETHUECKUX PSIIOB U cXeMbl «I eHeTnueckas
B3aMMOCBSA3b OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUI MO
PYKOBOJCTBOM II€arora.

[Iporuo3upoBaHue CBOWCTB BEIIECTB HA OCHOBE OOIIMX XUMHYECKUX
CBOMCTB M3Y4YECHHBIX KJIACCOB, IPYIII BEIIECTB, K KOTOPBIM OHU OTHOCATCS €
HCIIOJIB30BaHUEM CXeMbI «[ eHeTnyeckas B3auMOCBs3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAVMHEHUI» 110 pyKOBOJICTBOM II€Jarora.
CocraBiieHHEe MOJIEKYJISIPHBIX YPAaBHEHUN peaKLUH, WILTIOCTPUPYIOIIHUX
XMMHUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB U CNOCOObI NOTYYEeHUs BEILIECTB
M3YUYEHHBIX KJIACCOB, IPYIII, a TAK/KE MOATBEPKIAIOIINX TEHETUYECKYIO
B3aMMOCBSI3b MEX1Yy HUMH, C OIIOPOl Ha BEpOaIbHYIO CXEMY B KaUeCTBE
3pUTEIBHOM OIOPBI.

CocraBiieHHE MOJIEKYJIIPHBIX YPAaBHEHUH PEAKIU 10 CXEMaM ¢
MpeIBAPUTEILHBIM 00CYXK/IEHUEM BBIOOpA pearupyronix BemecTB.
Brruucnenue no ypaBHeHUSIM XUMHUECKUX PEaKLUH KOJIMYECTBa, 00bEMa,
MAacchl BEIIECTBA IO KOJIMYECTBY, 00BEMY, MAacCe PEareHTOB MU MPOTYKTOB
peaKLuu 10 aIrOpUTMy.

[InanupoBaHue U OCYLIECTBICHUE HA IIPAKTUKE XUMUYECKOIO SKCIIEPUMEHTA
1 HaOJIIOIeHUS 1T0/1 PYKOBOJCTBOM YUUTEIIS.

@OopMyIMPOBAHKE BBIBOJIOB 10 PE3yJIbTaTaM YKCIIEPUMEHTA C
HCIIOIb30BAHUEM OIIOPHBIX CIIOB.
®opMyIUpOBaHUE C TIOMOIIBIO NE€JAr0ra 1 BHIMOJIHEHHUE MTPaBUIl O€30MacHOM
paboThI B 1a00paTOPUM MIPU UCTIONB30BAHUN XMMUYECKON MOCYIbI U
o0opyI0BaHUA.

Vcnonb3oBaHue NpH BBHINOJIHEHUH YU€OHBIX 3aJaHUI U B ITpoLecce
HCCIIEA0BATENIBCKOM NEATEIIBHOCTU HAyYHO-IIOMYJIIPHOM JINTEpaTypPhl
XUMHUYECKOTO COZIEpKaHNUs, CIIPaBOYHbIE MaTepHUalbl, pecypcsl IHTepHeTa,

OCYILIECTBIIEHHE BBIOOpA MO PYKOBOJICTBOM HaCTaBHUKA.

BricTpanBanue pa3BEPHYTHIX MHCBMEHHBIX U YCTHBIX OTBETOB € OMIOPOM Ha
nHpopMaInIo n3 yueOHUKA U CIIPABOYHBIX MaTE€PHUAIOB, TPAMOTHOE
WCIIOJIb30BAaHNE U3yUYEHHOTO MOHATUMHOTO anmapara Kypca XuMuH ¢
HCIIOIb30BAHUEM ILIAHA, OIIOPHBIX CJIOB, AITOPUTMA.




B3aumopeiicTBue KUCIOT ¢ MeTalJIaMu.
[loydyeHue HEpaCTBOPUMBIX OCHOBAHMIA.
B3anmoneiicTBre HEPaCTBOPUMBIX OCHOBAaHUM
C KUCIIOTaMH.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHuu.

[TpakTrueckas pabora:

Ne 7. PemieHne 3kCiepUMEHTANIBHBIX 33724 110
TeMe «OCHOBHBIE KJIACChl HEOPTAHUUYECKUX
COCMHEHUI».

Beruuciaenus
— TI0 YPaBHEHHUSAM XUMUUYECKUX PEaAKIINil

Pa3gen 3. BemecTBo U XHMHYECKHE peaKIuu, 49

Tema 10. Xumnueckue
peakuuu. OCHOBHbIE
3aKOHOMEpPHOCTH

XHUMHYECKHX PeaKuui
(449)

*TloHsiTHE O  CKOPOCTH  XUMHYECKOH
peakuuu. @akTopsl, BIUAIOIINE HA CKOPOCTh
XUMUYECKOU peaKkinH. [lonsitue 0
TOMOTE€HHBIX M TETEPOr€HHBIX PEAKIUIX.
[TonsiTue 00 0OpaTHUMBIX M HEOOPATHUMBIX

XUMHNYCCKUX pCaKknusx. Ilonstue 0
XHUMHUYCCKOM PAaBHOBCCHHU. CMCHIGHI/IG
XUMHUYCCKOI'O paBHOBECHS. cDElKTOpI:I,

BIMAIOIIME HAa  CKOPOCTh  XMMHYECKOU
peakuMM M IOJIOKEHHE  XMMHYECKOro
paBHoBecus. Kilaccupukanuss XUMHUYECKHX
peaKuii o pa3HbIM OCHOBAHUIM.™

PackppIBaTh CMBICII U3y4aeMbIX TOHATHI U IPUMEHATH 3TH MOHATUSA IIPU
OIMCAaHUU CBOMCTB BEILECTB U UX IIPEBPALLECHUMN.

KnaccugunupoBarh XMMUYECKHE PEAKLIUU 110 PA3IMYHBIM IPU3HAKAM.

Y cTaHaBIMBAaTh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEaKLMK OT Pa3IN4HbIX
(GakTOpOB NOJT PYKOBOJICTBOM YUHUTEIIS.

[Iporno3rupoBaTh BO3MOXHOCTH IPOTEKAHUSA XUMUUECKUX IIPEBPALCHUN B
Pa3IMYHBIX YCIOBUSX MOCIE MPEIBAPUTEIHLHON PabOTHI.

Onpenenars okucauTens U BocctaHoBurens B OBP.

CocTaBnATh NEKTPOHHBIN OaaHC peakluu.

[Ipon3BOANTH BEIUMCIEHUS 10 XMMUYECKUM YPABHEHUAM 110 AJITOPUTMY .
BeicTpanBaTh pa3BEPHYTHIE MIUCBMEHHBIE H YCTHBIE OTBETHI C OITOPOM Ha
uHpOpMalKIO U3 y4eOHUKA M CIIPAaBOYHBIX MAaTE€PUaAIOB, IPAMOTHO
WCITOJIB30BaTh N3YUYEHHBIN MOHATUIHBIN allliapaT Kypca XUMHUH [1OCIIE
[IPEABAPUTEIILHOIO CTPYKTYPUPOBAHUS MaTepUaa.

Hcnonp30BaTh NpU BBHIOTHEHUH YU€OHBIX 3aJJaHU U B IIpOLECcCe
UCCIIE0BATENIBCKON IEATEIIbHOCTH HAyYHO-TIONYJISIPHYIO JINTEPaTypy
XUMHYECKOTO COACPIKAHMUs, CIIPAaBOYHBIE MaTepuabl, pecypcsl MIHTepHeTa
[10CJIE KOHCYJIbTALUU C IIEAATOTOM.
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PackpbIBaTh CMBICI NU3y4aeMbIX ITOHATUH, a TAKXKE CMBICII TEOPUU
ANEKTPOJUTUYECKON AUCCOLUALMY C OIIOPOM HA CXEMBI.

DOBACHATH MPUUMHBI 3JIEKTPONPOBOJAHOCTH BOJHBIX PACTBOPOB C TOMOILBIO
nejarora.

CocTaBisaTh ypaBHEHMsI JUCCOLMALIMYI KHCIIOT, IEJI0Yei U CoJlel, OIHbIE U
COKpAaIIEHHbIC HOHHBIC YPABHEHUSI XUMHUUECKUX PEAKIIUN HOHHOTO OOMEHa.

[[1aHMpOBaTh U OCYLIECTBIATh HA MPAKTUKE XUMHUECKUE IKCIIEPUMEHTHI,
IIPOBOAMTH HAOJIIO/IEHNUS, I€TaTh BBIBOBI IO PE3YyJIbTaTaM 3KCIIEPUMEHTA
10CJIe IPEJBapUTEIILHONW PaOOTHI.

CnenoBath npaBuiiam 0e301macHoi padboTh! B 1a00paTOPUU MPU UCIIOIb30BAaHUU
XMUMUYECKOH MOCy/bl 1 000py10BaHUS O] KOHTPOJIEM Iearora.

[[pon3BOAUTH BHIYMCIECHUS IO XUMHUUECKUM YPAaBHEHUSIM.

BeicTpanBaTh pa3BEPHYThIEC MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
uHpOpMAaLNIO U3 y4eOHUKA M CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
UCIOJIb30BaTh U3YYEHHbIH NOHATUIHBIN annapaT Kypca XUMUH 110CIIe
IIPEJIBAPUTENILHOTO CTPYKTYPUPOBAaHUS MaTepUaa.

Vcnonb30BaTh NpH BHIIOJIHEHUH YUeOHBIX 3aJaHUH U B IpoLiecce
UCCJIEI0BATEIbCKOM 1€ATENbHOCTH HAyYHO-IOMYJISIPHYO JINTEPATYPy
XMMHUYECKOTO COJAEPKAaHUs, CIIPABOYHBIE MaTepHallbl, pecypcsl IHTEpHETa
1ocJie KOHCYJIbTAallUM C NIEarorom

9 KJIACC

(2 4 B HEAEMIO, BCETO 68 1)

IIpumepHbIe TEMBI,
pacKpbIBaoLIue
AAHHBIA pa3aeJ

NnporpamMmali,
U KOJIUYECTBO YaCOB,
OTBOAMMO€C HA X

OcHoBHOe cogepkanue

OcHoOBHBIE BHUAbI 1€ATCJIBHOCTH
o0yuyaumuxcst
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u3ydeHue

Paznen 1. BemecTBo u xumuueckue peakiuu (1049)

IToBTOpPEHUE H
yriry0Jienne 3HAHUM
OCHOBHBIX pa3/eJIoB

Kypca 8 kiacca
(10 9)

Ilepuonnueckuit 3akoH. [lepuonnueckas
CHUCTEMA XMMHYECKHX 3JIEMEHTOB

1. Y. MenneneeBa. CtpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOOB, KK, KLU U UX

COEJIMHEHUI B COOTBETCTBUHU C IIOJIOKEHUEM
3JIEMEHTOB B IIEPUOJUYECKON CUCTEME U
CTPOEHUEM UX aTOMOB.

Knaccugukarus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEILECTB (MEXIyHapoIHas U
TpUBHAJIbHAS). XUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCAIINXCS K Pa3IMYHbIM KJ1accaM
HEOPraHMYECKUX COEANHEHNN. |'eHeTnueckast
CBSI3b HEOPraHUYECKHUX BEIIECTB.

CrtpoeHue BeniecTBa: BUIbI XUMUYECKON CBA3U
U TUIBl KPUCTAJUTMYECKUX PEHIETOK.
*3aBUCUMOCTb CBOWCTB BEILIECTB OT UX
cTpoeHus.™

XUMHUECKUE peakIiy. KiIacCupuKaus
XUMHYECKHUX PEaKIH M0 pa3Iu4yHbIM
OCHOBaHUSIM.

Teopust 3MeKTPOIUTHUECKON TUCCOIHAIINN
JleMoHCTpanun

1. Mozienu KpucTasIn4ecKuX peleéToK
HEOPraHMYECKUX BEILECTB.
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XapakTepu3oBaTh XUMHUYECKHUE 3JIEMEHTHI IEPBBIX TPEX MEPUOIOB, KAIIUS U
KaJIbIUs 10 UX nojoxkeHuto B [lepuoauueckoit cucteme . . Menaeneena
C OIIOpOM HA AITOPUTM.

KnaccudunupoBars 1 Ha3bIBaTh HEOPTraHHUUECKHE BEIIECTBA U3YUYEHHBIX
KJIACCOB C OMOPOM Ha cXeMy, TabJIUIly paCTBOPUMOCTH.

OmnuceIBaTh 00IME XUMUYECKUE CBOMCTBA BEIICCTB PA3IMYHBIX KJIACCOB,
MOATBEPKIaTh CBOMCTBA MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHUM
XUMHUYECKUX PEAKLUI C OMOPOl Ha CXEMY.

Ornpenenarb BUA XUMUUECKON CBSI3U U THUI KPUCTAUTUYECKON PEIIETKU
BEILECTBA C ONIOPOM Ha CXEMY.

[Iporuo3upoBath CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS TIOCIIE
MpeBapuUTeNLHOTO pa3bopa.

BricTpauBath pa3BEpHYThIE MUCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOM Ha
nH(pOpMaIIKIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPHAIOB, TPAMOTHO
HCIIOJIB30BaTh N3YUYEHHBIN MOHATHIHBIN almapaT Kypca XUMHUU.

Hcnonb30Bath mpu BHIMOTHEHUH YYeOHBIX 3aJaHUI U B MIpoLIecce
HCCJIEI0BATENbCKOM IEATETbHOCTH HAyUYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepkKaHuUs, CIIPaBOUYHbIE MaTepHuabl, pecypchl IHTepHeTa
M0/ pyKOBOJICTBOM TIearora.

PackpbIBaTh CMBICI TEOPUU DIMEKTPOTUTHUECKOMN nucconnanuu. OObIACHATH

MIPUYUHBI 3JICKTPOTIPOBOJHOCTH BOJIHBIX PACTBOPOB;
CocCTaBJIsTh ypaBHEHHS JUCCOIMAIIAN KHCIIOT M IISJIOYCH, TIOJTHBIC U
COKpAIllCHHbIE XUMHUCCKUE YPABHEHUS XUMHUCECKUX PEaKIIUi HOHHOTO
obMeHa.




2. KopoTkonepuoiHas 1 JJIMHHONEPUOHAS
dopmel [Tepruogudeckoii CHCTEMBI XUMHUECKUX
snemenToB M. . MenaeneeBa

[Tpaktuyeckas padora Ne§ «Peakiuy HOHHOTO
oOMeHa»

[Tpaktuyeckas padora Ne 9 «KauecTBeHHbIC
peaKkIMKi Ha MOHBI B pacTBOpE".

Konrtpomnbnas padora Ne6
«ONEKTPOIIUTUYECKAS TUCCOLIUALIUS)

Paznen 3. Hemeraabl u ux coennHeHust (24 u)

Tema 3. O01an
XapaKTepUCTHKA
XMMHYECKHX IJIEMEHTOB
VIIA-rpynnsl.
I'ajorennl

(4 9)

OO011ast XapaKTepUCTHKA raJlOr€HOB. OOBsICHATH 001K 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB HEMETAIIJIOB U UX
OCOoOEeHHOCTH CTPOEHUS ATOMOB 3TUX COEJIMHEHUH B MPEAENIax MAJIBIX IIEPUOIOB U ITIaBHBIX MOATPYIIIT
JJIEMEHTOB, XapaKTEPHBIE JUJI1 HUX CTEIICHU Ileproanueckoi CUCTEMBI XUMUUYECKUX DJIEMEHTOB € YUYETOM CTPOEHUS UX

okucnenus. CtpoeHue U GU3NIECKUE CBOMCTBA | aTOMOB C UCIIOJIb30BAHHEM CXEMBI.

MIPOCTHIX BEIIECTB — TallOTeHOB. XUMUYECKHE | XapaKTepu30BaTh GU3MUECKUE M XUMUYECKIE CBOMCTBA MPOCTHIX BEIIECTB
CBOICTBa Ha MpUMepe XJIopa (B3aUMOJICHCTBUE | TaJOreHoB (Ha MpUMEPE XJIOpa) U CIOKHBIX BEHIECTB (XJIOPOBOIOPOAA,

C MeTaJlllaMH, HEMETAJJIaMU - BOJIOPOJIOM U XJIOpUJIa HATPHS), CIIOCOOBI UX MOIYYCHUS, TPUMEHEHUE U 3HAUCHUE B
KHCJIOPOIOM, *1enodamMu™). XI0poBoI0pO/I. MIPUPO/JIE U )KU3HU YEJIOBEKa MOCIe CTPYKTYPUPOBaHUSI MaTepHaa.
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ConsiHast KUCIIOTa, XUMHUYECKHE CBOMCTBA,
*nonydyenue™, npumeHenue. KauectseHnoie
peaKkIMy Ha rajloreHuI-uoHbl. *[[eficTBre
XJI0pa ¥ XJIOPOBOAOPO/Ia Ha OPraHu3M
yenoBeka.* BaxHelme XJIopuibl 1 uX
HaXO0XJICHUE B MPUPO/IE.

JleMoHCTpanuu

Buneomarepuaiibl: rajgoreHsl U UX
COETUHEHMUSI.

OO0pa3ibl XJTOpUIOB.

JlabopaTopHble U IpaKTHYeCKHE PAGOTHI
JlabopaTopHBIil OMBIT:

PacnoznaBanue XJiopua-MmOHOB.

OmnpenensTs raJoreHu1-MOHbI B PACTBOPE C NCIIOIB30BaHUEM TaOIHIIbI
"XapakTepHble peakluy Ha aHUOHBI'".

[TnannpoBaTh U OCYIIECTBIATH HA IPAKTUKE XUMUYECKUE SKCIICPHMEHTHI,
MPOBOANTH HAOJIOICHHS, JIENIaTh BBIBOBI [0 PE3YJIbTaTaM SKCIIEPHMEHTA
HOCJIe TIPE/IBAPUTEIILHOI PabOTHI.

CnenoBath npaBuiiam 6e30nacHol paboThI B 1a00OpaTOPUU MIPH
UCIIOIb30BAHUH XUMHYIECKOHN TTOCY/IbI K 000PYAOBAHUS MO PYKOBOICTBOM
nejarora.

BeicTpauBath pa3BEpHYTHIEC MMCHMEHHBIC U YCTHBIE OTBETHI C ONIOPOI Ha
uHpOpMaNKIo U3 y4eOHUKA U CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
UCIIOJIb30BATh M3YYEHHBIH NOHATUIHHBIN anmmapar Kypca XUMHU.

Hcnonp30BaTh Ipy BHITOTHEHUN YYeOHBIX 3a/IaHUH U B TpOLIECcCe
UCCIIEI0BATEIbCKOM NS TENbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO CO/IEPIKaHus, CIIPABOYHBIE MaTepHalIbl, pecypchl IHTepHEeTa

Tema 4. Ooman
XapaKkTepUCTHKA
XMMHYECKHUX 3J1eMeHTOB
VIA-rpynnsbl. Cepa u eé
coennHeHus (5 1)

OO0w1ast xapakTepucTHKa 31eMeHTOB VIA-
rpytrbl. OCOOEHHOCTH CTPOEHHUS aTOMOB ITHX
JJIEMEHTOB, XapaKTEpPHBIE [UIsl HUX CTEIIEHU
okucnenusd. CtpoeHue u pu3nvecKre cBONCTBa
IIPOCTBIX BEIIECTB — KHUCIIOPOJA U CEPHI.
AmoTponHsle MOU(UKALIUY KUCIIOpOia U
cepbl. XUMHUYECKUE CBOMCTBA CEPBI.
CepoBogaopoj, cTpoenue, puznyeckue

U XUMHUYECKHE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHbIE). OKCHJIBI CEPBI KaK
IIPEJICTaBUTENIN KMCIOTHBIX OKCUA0B. CepHas
KHCII0Ta, GPU3NYECKUE U XUMUYECKHE CBOMCTBA
(oO1Me Kak MpecTaBUTENs KJIacca KUCIOT

u cieuuduueckue), npumeHenue. CepHucras
KHCJIOTA.

*XuMHuecKkre peakium, JeKaliiue B OCHOBE
IPOMBIIIJICHHOTO CII0C00a MOTYYEeHUsI CepHON
KUCT0ThL.* Conu CepHOM KUCIIOTHI,

OOBACHATH 001ME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIeMEeHTOB VIA-
TPYIIIBI ¥ KX COCAMHEHUI
C Y4€TOM CTPOEHHUS UX aTOMOB C ONOPOM Ha cxemy "M3MeHeHue painycoB
B noarpynmnax".
XapakTepu3oBath (pU3nUeCKue
Y XMMHYECKHE CBOMCTBA MPOCTOr0 BEUIECTBA CEPBI U €€ COCTMHEHUI
(cepoBOI0pO/Ia, OKCHJIOB CEPBI, CEPHOM KUCIIOTHI, CYyIh(}HATOB), CIOCOOBI UX
MOJTyYEHUs1, TPUMEHEHUE U 3HaYEHNE B MPUPO/JIC U )KU3HU YEIOBEKA C
OIIOPOH Ha CXEMY U IUIaH.

Ornpenenars HaTM4YUE CyJb(aT-HOHOB B PACTBOPE.

OOBACHATDH CYIIHOCTh SKOJIOTHUECKUX MPOOIEM, CBSI3aHHBIX C
nepepaboTKON COeTMHEHHM Cephl MOCTe CTPYKTYPHUPOBAHUSI MaTepHaa.

[InanupoBaTh ¥ OCYLIECTBIATh Ha MPAKTUKE XUMUUYECKUE IKCIIEPUMEHTHI,
MTPOBOANTH HAOIOICHNUS, ACTIaTh BBIBOJIBI IO PE3YJIbTaTaM IKCIIEPUMEHTA.

CrnenoBath paBmiiaM 6€30MacHO paboThI B 1ab0paTopuu mpu
WCIIOJTH30BaHUH XUMUYECKON TTOCY/IBI 1 000PYAOBAHUS TI0JT PYKOBOJICTBOM
nejarora.

[Tpon3BOANTE BEIYUCICHUSI IO XUMUYECKUM YPABHEHUSM I10 AITOPUTMY.
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KaueCTBEHHasl peaklus Ha CyIb(aT-HOH.
Haxoxnenue cepbl 1 €€ COeTUHEHUI

B Iipupoie. *XUMHUYECKOe 3arpsi3HeHne
OKPYXKAaIOILE Cpeibl COEAUHEHUSIMH CEPbI
(KUCJIOTHBIE HOXKIU, 3arPA3HEHHE BO3TyXa U
BOJI0OEMOB), CITIOCOOBI €0 IPEI0TBPAIICHUS. ™

JleMoHCTpanuu

Komnnekuuu (Bugeomarepuabl): cepa u eé
COCIMHEHMUS.

OOyrnuBaHue caxapa 1moJ 1elCcTBUeM
KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI.

JlaGopaTopHble U NpaKTHYeCKHe PadOTHI
JlaGopaTopHBIE OTBITHI:

OO6Hapy:xeHue cynb}ar-MOHOB.
B3aumopeiictBue pa30aBieHHON CEpHOM
KHCJIOTHI C IUHKOM. BbIuuciieHust

10 YPaBHEHUSAM XUMHUYECKUX PEaKIUii;

Vcnonb30Bath Ipy BHIIOJHEHUH YUEOHBIX 3a/JaHUH TEKCThl y4eOHHKa,
cupaBouHble MaTepuainsl (Ilepuonnyeckyro cucTeMy XUMHUYECKUX
snemeHToB [l. 1. Menneneesa, Tabauily pacCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJE, JIEKTPOXUMUYECKUHN PsiJl HAIPSKCHUM
METaJIIOB).

Hcnonp30Bath Ipy BBIITOJIHEHUH yue0-

HBIX 3a/IaHUI U B IIPOLIECCE UCCIIENOBATENIBCKON NEATEIbHOCTH HAyUYHO-

MOIYJIIPHYIO JIUTEPATYPy XMMHUYECKOIO COJIEPKaHNUs, CIIPABOYHbIE

MaTepuaisl, pecypcsl iHTepHera

I10CJIE KOHCYJIBTALIMM € IIEAArOroM

Tema S. O0man
XapaKTepPUCTHKA
XHMHYECKHX 3JIeMeHTOB
VA-rpynnsl. A30T,
(pocdop u nx
COCAMHECHUS

(74)

OO0m1as XxapakTeprucTHUKa 3JIEMEHTOB V A-
rpymnmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB ATHX
DIIEMEHTOB, XapaKTEPHBIC JJISl HUX CTEIICHH
OKHCIICHHMS.

A30T, pactpocTpaHeHHE B TIPUPO/JIE,
du3nyeckre U XMMUYECKHE CBOMCTBA
(B3auMOJIEHCTBHE C METAJUIAMH U
HEMEeTaJlJIaMH - KUCIIOPOJIOM U BOJIOPOJIOM).
Kpyrosopor a3ora B npupo/e.

AmMMHaK, ero pu3nvecKue 1 XUMUYECKHe
CBOIiCTBA (OKHUCIICHHE, OCHOBHBIE CBOICTBA
BOJIHOT'O PacTBOpa), *mosryueHue™ u
npumeHenue. Coiau aMMOHUS, UX (PU3UIECKHE

OOBsCHATH 0011IE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWUCTB JIEMEHTOB VA -
IPyNIBI ¥ UX COEAUHEHUN C YUETOM CTPOEHUS UX aTOMOB.

XapakTepr3oBaTh (HU3NUECKHUE U XUMUYECKHE CBOWCTBA POCTHIX BEILIECTB
azoTta 1 pocdopa 1 UX COeAMHEHUH (aMMMaKa, Colel aMMOHUS, a30THON
KHMCJIOTBI, HUTpAToB, okcuna pocdopa(V) u pochopHoii KUCIOTHI,
dochaToB), crtocoOb! UX MOTYUYEHUs, IPUMEHEHHUE U 3HAUE€HUE B IPUPOJIE
Y 5KM3HU YE€JIOBEKa C UCIIOJIb30BAHUEM CXEMBI.

OmnpenensTb HOHBI aMMOHHUA U (ocaT-HOHBI B paCTBOPE C UCMOIB30BaHUEM
Tabyuibl "XapakTepHble peakuy Ha KaTHOHBI U aHUOHBI".

OOBACHATH CYITHOCTh SKOJIOTHYECKUX MPOOIJIEM, CBSI3aHHBIX C HAX0XKJICHHEM
coeTMHEHUH a30Ta u Gocdopa B OKPYKAIOIIECH cpee.

[InannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE SKCIIEPUMEHTBI,
MIPOBOAMTDH HAONIOIEHUS, IeJaTh BHIBOABI IO PE3yJIbTaTaM dKCIepU-MEHTA.
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Y XUMHYECKUE CBOMCTBA (pa3jiokKeHue,
B3aUMO/ICHCTBHUE CO IIEI0YaMHU ), TPUMEHEHUE.
KavecTBeHHast peakiiysi HA HOHbl aMMOHWSI.
A3oTHas KUCIOTa, e€ Pprusnyeckue

1 XMMUYECKHEe CBOMCTBA (00IIre KaKk
IpEeCTaBUTENIS Klacca KUCIOT U
crenduaeckue). A30THCTasI KUCIOTA.
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B
Ka4eCTBE MHUHEPAIBHBIX YI00PCHU.
*XUMHYECKOe 3arpsi3HEHUE OKPYKAIOIIeh
Cpezlbl COSIMHEHUSAMH a30Ta (KUCIIOTHBIC
JIOX/IH, 3aTPsI3HEHHUE BO3/1yXa, IIOYBHI U
BOJIOEMOB). ™

dochop, *amI0TpPOITHEIC MOAU(PUKAITUN
docdopa*, hpuznveckue 1 XUMHIESCKUE
CBOIiCTBA (B3aMMOJICHCTBHE C METAIJIAMH,
HEMEeTaJUIaMH, *KOHIIEHTPUPOBAHHOM a30THOM
U CEpHOM KHCIOTaMu).™

Oxkcun docdopa(V) u pochopnas kuciora,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA,
nonydenue. KauecTBeHHasi peakiius Ha
docdar-noHsl.

Hcnonb3oBanue pocdaToB B KauecTse
MUHEPATBHBIX YI00peHUi. 3arpsi3HeHue
HOPUPOIHBIX BOJIOEMOB (pocdaTamu.
JleMoHCTpanun

Konneknuu: gocdop un ux coeqnHeHUsI.
B3anmozenicTBre KOHLIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI C MEOBIO.

JlabopaTopHble U IpaKkTHYeCKHe padoThl
JlaGopaTopHBIE OTIBITHI:
1. B3aumopeiicTBre cojiell aMMOHUS

CrnenoBaTh paBuiIaM 6e30macHO paOdOTHI B Ta00OpaTOPUU TIPH
MCIIOJIb30BAHUU XUMUYECKON TTOCY/Ibl U 000PY10BAHMUSL.

[Tpon3BONTE BEIYMCICHHSI IO XUMUYECKUM YPABHEHUSM.

Hcrnonb30Bath MpH BBHITIOTHEHUH YICOHBIX 33JJaHUI TEKCThl YyueOHHKa,
CIIPaBOYHbBIC MaTEePUANIBI (IEPHUOIUYECKYIO CUCTEMY XUMUYECKUX
anemeHnToB J[. 1. MeneneeBa, Tabauily pacCTBOPUMOCTH KUCIIOT,
OCHOBAHMH U COJIEH B BOJIE, AIIEKTPOXUMUUECKUN Pl HAPSHKECHUN
METaJUIOB).

Hcnonbs30Bath Mpy BHITIOJIHEHUH YYCOHBIX 33JJaHUN U B IIPOIIECCE
HCCJIEI0BATENIbCKOM JIEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JIMTEPATypy
XHUMHUYECKOTO COJIEp>KaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl HTepHeTa
MOCJI€ KOHCYJIBTAIIMH C TIEaroroM
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¢ WIENOYBIO.

2. O3HakoMJIeHHE ¢ 00pa3laMH a30THBIX U
bochopHBIX yI0OpECHHUIA.

[IpakTuyeckas pabora:

No 10. TTonmyyenrne amMmmuaka, U3y4eHHE €ro
CBONCTB.

Buviuucnenus
— 10 YPaBHEHUSAM XUMUYECKUX PEAKIIUN
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Tema 6. O61mas
XapakKkTepuc-

THKA XHMHYECKHX
3j1eMeHTOoB IVA-
rpynmsbl.

Yraepoa u KpeMHUil U
HX COeTUHEHH S

(8 1)

Yrnepon, alioTponHbie MOIU(DUKAIIH
(rpadut, anmasz), pacnpocTpaHEHHE B
npupoe, GU3NYECKue 1 XUMUIECKHE
cBoiicTBa. Ancopouus. Kpyrosopor yriaepona
B IIPUPO/JIE.

Oxkcupsl yraepoaa, ux Gpundeckue

U XUMUYECKUE CBOMCTBA (B3aUMOICHCTBUE C
MeTaJulaMH, HEeMETaJIJIaMU,
*KOHIIEHTPUPOBAHHOW a30THOW M CEpPHOM
KHCJIOTaMH)*, MX JICCTBHE HA )KUBBIC
OpPraHU3MBI, *TMOTy4YeHHEe™ U IPUMEHEHHE.
*JKOJOTUUECKHE MPOOJIEMBI, CB3aHHBIC C
okcuoM yriepona(IV); runoresa
r1100aJIbHOTO MOTEIIEHNS KIINMATa,
MapHUKOBBIN P DeKT. ™

VYroabpHas KUCioTa U €€ cou, UX PU3NYECKue
U XUMUYECKUE CBOWMCTBA, nOMyueHue N
npuMeHeHne. KadecTBeHHas peakius Ha
kapOoHaT-uoHbI. *Mcnonp3oBanne KapOOHATOB
B OBITY, MEJWIIMHE, TPOMBIIIIICHHOCTH,
CEJIbCKOM XO03siicTBE.

Kpemuuii, ero pusndeckne u XuMH4eCcKre
CBOIiCTBa (Ha MpUMepe B3aUMOJICHCTBUS C
MeTaJlJIaMi U HEMeTaJlJIaMH ), *TI0Jy4yeHHe U
MPUMEHEHUE B DJIEKTPOHUKeE. *

*CoenuHeHus: KpeMHHUs B mpupoze. Oo1ue
npejcTaBieHus 06 okcuae kpeMuusa(IV) u
KpeMHUEBOU kucinoTe. CUITUKATBI, UX
UCIIOJIb30BaHUE B OBITY, ME/IUIIHHE,
MIPOMBIIUIEHHOCTH. Baxk-Heunmmue
CTPOUTEIbHBIE MaTEPHAJIbI: KepaMHUKa, CTEKIIO,
[EMEHT, OeTOH, jxene300eToH. [Ipobiembl
0€30MacHOTO UCIOJIH30BAHUS CTPOUTEIIBHBIX

44

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB AeMeHToB [V A-
IPYIIIBI U UX COCAMHEHUM C Y4ETOM CTPOCHUS UX ATOMOB.

Xapaktepu3oBaTh GU3MYECKUE M XUMHUYECKUE CBOMCTBA ITPOCTHIX BEIIECTB
yrJiiepo/ia U KpeMHHUS M UX COCIMHEHHH (OKCHJIOB yTJIepo/ia, YrOJIbHOU
KHCJIOTBI, KapOOHATOB, OKCHIa KPEMHHUSI, KDEMHHUEBOW KHCIIOTHI,
CHJIMKATOB), CIIOCOOBI MX MOTy4YeHUSs, IPUMEHEHHE U 3HAUCHUE B IIPUPOJIE
M >KU3HM YeJIOBEKa.

Onpenenstb kKapOOHAT- U CUITUKAT-

HOHBI B pacTBOpE.

OOBACHATH CYIIHOCTh SKOJOTUUECKHUX MPOOJIEM, CBA3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOTO ra3a B OKpyKaroulei cpefe.

[TnanupoBaTh ¥ OCYIIECTBIISITh HA IPAKTHUKE XUMUYECKUE IKCTIEPUMEHTHI,
[TpoBoaUTH HAOMIOCHHS, IETATh BBIBOABI 110 PE3yJIbTaTaM dKCIIEPUMEHTA
MOCJIe TIPEBAPUTETHLHOM PabOTHI.

CrnenoBaTh paBuiIaM 6e30mMacHO padOTHI B 1a00OpaTOPUU TIPH
WCIIOJIb30BAHUU XUMUYECKOHN TTOCYIbI U 000PYI0BAHMS.

Hcnonb30Bath Mpu BHIMOTHEHUH YYEOHBIX 3aJaHUI TEKCThl yueOHMKaA,
cripaBouHble MaTepuasl (Ileproanueckyro cucTeMy XUMHUYECKUX
sanemenToB JI. V1. Menzeneesa, TabiuIly pacCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJE, JIEKTPOXUMHUYECKUI PsiJl HAPSKEHUM
METAIJIOB) MOCIIE KOHCYIbTAIIMH C TIEarOroM.

Hcnonbs30Bath npy BHITIOJIHEHUH YYEOHBIX 33JJaHUN U B TIPOIIECCE
MCCIIE0BATENbCKOM IEATEbHOCTH HAyUYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHYECKOTO COICpIKaHUsI, CIIPaBOYHBIC MaTepHuabl, pecypchl HTepHeTa




MaTepHaoB B IOBCEJHEBHOM KU3HU. ™
JleMoOHCTpanuu

Mogenu KpUCTAIIINYECKUX PEIIETOK anmasa,
rpaduTa, MOJICKYJIbI QyJIIepeHa.

AncopOumst pacTBOPEHHBIX BEIIIECTB
aKTUBHUPOBaHHBIM yriiéM. [IpoTuBoras.
Buneomarepuansl: cuiiukaTHas
MPOMBIIIIEHHOCTb.

Mopnenu MOIeKyJ1 OpraHUYECKUX BEILLECTB.
JlaGopaTopHble U NpaKTHYeCKHe PadOTHI
JlaGopaTopHsbiit onbiT: KauecTBeHHAs peakiiust
Ha kapOoHar-uoH. [IpakTuueckue paboThI:

Ne 11. Ilonyuenue yriekucioro rasa u
U3y4YEHHUE ero CBOICTB.

Ne 12. Pemienue skcriepuMeHTaNIbHBIX 33]a4
no teme «HemeTanmnb.

BorumciieHusi 110 ypaBHEHHUSIM XUMHUYECKUX
peakuuii
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Pa3nen 2. MeTtaninl 1 ux coequnenust (20 1)

Tema 7. Oomue
CBOMCTBA METAJLJIOB
(4 4)

OO011as xapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nosioxxenus B [lepuoanueckoii cucreme
xuMuueckux aemeHToB . . MenaeneeBa u
cTpoeHus aToMOB. CTpOEHHE METAILIOB.
Mertannuyeckas CBSI3b U METAILIIMYECKas
KPUCTAJUINYECKasl PELIETKA.
DIEKTPOXUMHUUECKUH psiji HApsKEHUH
MeTaJlI0B. PU3NYECKUE U XUMUYECKUE
CBOWCTBAa METAJIJIOB (B3aUMO/JICEHCTBUE C
KHCJIOPOJIOM, BOJOM, KuciaoTaMu). *Oo1ue
CIoCcOObI OMYyYEHUSI METAIIOB. ™

*TIoHsATHE O KOPPO3UU METAJIIOB U OCHOBHBIE
CHocoO0Bbl 3alMThI OT KOppo3uH. CrutaBbl
(cranb, YyryH, JOpATIOMUHUN, OpOH3a), UX
IpUMEHEHHE B ObITY U IPOMBIIIICHHOCTH. *

JleMoHCTpanun

O3HakoMmiIeHUE C 00pa3liaMyi METAJIIIOB
CIUIaBOB, UX (DU3NYECKHMHU CBOWCTBAMH.
Mogenu KpUCTAIIINYECKUX PEETOK
METAaJUIOB.

BuneomaTepuaiisl: KOppo3usi METAILIIOB.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThl
JlaGopaTopHBIE OTIBITHI:

O3zHakoMIieHHE ¢ 00pa3liaMu CIJIaBOB
METaJlIOB.

3aBUCHMOCTh CKOPOCTH PEaKIIMU MeTalljia ¢
KHUCJIOTOM OT MPUPOAbI METAILIA.

Beruuciaenus
[0 YPaBHEHUSIM XUMHUYECKUX PEAKIUN.
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PackpbIBaTh CMBICH U3Y4aeMBIX MOHATHIA U IPUMEHSATh 3TU TOHATHS IIPH
OINHMCAaHUM CBOMCTB BEIECTB U UX IIPEBPAILECHUI.

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB-
METAJUIOB U UX COEJUHEHUHN C yU€TOM CTPOEHUS X ATOMOB.

XapakTepru3oBaTh CTPOSHUE METAJIOB, O0IIHEe (HPU3HMUECKHE U XUMUYCCKUE
CBOMCTBA METAJLJIOB.

XapakTepr30oBaTh 00LIME CIIOCOOBI MTOJIyYEHUS METAJIJIOB 110CIIE
CTPYKTYPHUPOBAHUS MaTepUaa.

CrnenoBath npaBuiiaM 0e301acHoi paboThl B 1a00paTOpuu Ipu
UCIOJIb30BAHUU XUMHUYECKON NOCY 1l U 000PYOBaHUS.

[Tpon3BOANTH BHIYHUCICHUS IO XUMUYECKUM YPABHEHUSIM.

Vcnonb30BaTh Npy BHIIOJHEHUH YUEOHBIX 3a/laHUHA TEKCThl YyUeOHHKA,
cnpaBouHble Marepuaisl (Ileproanyeckyro cucTeMy XUMHYECKIX
anemeHnToB Jl. 1. MenneneeBa, Tabauily pacCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJE, JIEKTPOXUMHUYECKUI PsiJl HAPSKCHUN
METaJLIOB).

Hcnonp30BaTh Tpy BHITOTHEHUN YYeOHBIX 3a/IaHUH U B TIpOIIECcCe
UCCIIEI0BATEIbCKON AEATENbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
XHUMHYECKOTO COZIep KaHus, CIIPABOYHBIE MaTepuallbl, pecypcsl IHTEepHETa
1ocJje MpeaBapuTeIbHOM KOHCYIBTAIMH C TIe1arorom




Tema 8. Baxkneiimmue
METAJJIbI U X

coeJMHEeHHUs
(16 4)

[llenounrie MeTainl. Ilonoxenue B
[lepuonnueckoi cucTeMe XUMUYECKUX
snemeHnToB JI. 1. MenaeneeBa, ctpoeHue
atomoB. Haxoxaenue B mpupoze.
dusnyeckue 1 XMMHYECKHE CBOMCTBA (Ha
npuMmepe HaTpus U kanus). Okcuabl 1
TUJPOKCHUIbI HAaTpus U Kanud. [Ipumenenne
MICIIOYHBIX METAJJIOB U MX COCAUHCHUM.
[llenouno3eMeNnbHBIC METAJIJIBI MATHUI U
KaJIbLIMM, cTpoeHue aToMOB. [looxenue B
[lepuoauueckoit cucreMe XUMUYECKUX
anemenToB JI. 1. Menneneera. HaxoxaeHue B
npupone. duznueckre U XUMHUYECKUE
cBOMicTBa. Baxkuelnine coeqMHEHNA KaJILIUS
(oxcua, THAPOKCHI, conn). *JKECTKOCTH BOJIBI
U CTIOCOOBI €€ ycTpaHeHUs. >

Amtomunuii. [Tonoxenue B [lepuoanueckoit
CcHUCTeMe XMMUYeCKuX 3yemeHToB [1. U.
MenneneeBa, crpoenue atroma. Haxoxnenue B
npupoje. dusnyeckue U XUMUIECKHE
cBoiicTBa. AM(OTEepHbIe CBOWCTBA OKCHIA U
TUIAPOKCHIA.

Keneso. [lonoxenne B [lepuoanueckon
CHCTEME XMMHUYECKHX DJIICMEHTOB

. . MenneneeBa, CTpoeHUE aToMa.
Haxoxnenue B npupoje. duznueckue u
XUMHUYECKHe cBocTBa. OKCUIIBI, TUAPOKCHIBI
u conu xene3a(ll)

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

JleMoHCTpanun

B3anmoneiicTBre HaTpuUs ¢ BOJIOM.
OkpallvBaHue MmiaMeH MOHaMU HATpUs U
KaJus.

OOBACHATH 001ME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB-
METAJUIOB B TPYNIAX U UX COCTUHEHUN C YIETOM CTPOCHUS X aTOMOB.

Xapaktepu3oBaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB
METAJJIOB U UX COEAMHEHUI (OKCHJIOB, THAPOKCHUIIOB, COJIEH) C OTOPOM Ha
CXeMy, CIIOCOOBI UX MOTYUYEeHHUS, IPUMEHEHUE U 3HAYCHUE B IIPUPOJIE U
YKU3HH YEJIOBEKa.

Pacnio3naBath ¢ MOMOIIIBIO KAYECTBEHHBIX PEAKIMil HOHBI METAILIIOB (MarHus,
AITFOMHHUS, IUHKA, JKeJIe3a, ME/IN) C UCIOIb30BAaHUEM TAOJIHIIbI
"XapakTepHble peaKii Ha KaTHOHBI".

[TnmanrpoBaTh U OCYIIECTBIISATH HA MIPAKTUKE XUMUYECKUE IKCIIEPIMEHTEI,
MIPOBOJIUTH HAOIOJCHHUS, I€aTh BBIBOIBI 110 PE3yIbTaTaM dKCIIEPHUMEHTA.

CnenoBatb npaBuiaM O6e3011acHOM paboThI B 1a0OpaTOpUH IIPU
UCMOJIb30BAHUU XUMHUECKOM MOCYAbI U 000PYIOBAHHUS.

[Tpon3BOANUTH BHIYHUCICHUS IO XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEépHyThI€ MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
uHpOpMaLKIO U3 y4eOHUKA M CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
MCIOJIb30BaTh U3YYCHHBIN MOHATHIHBIN anmapaT Kypca XUMUH.

Mcrionp30BaTh MpH BHIIOTHEHUH YYEOHBIX 3aJaHH U B IIPOLIECCe
UCCIIEI0BATEIbCKON AEATENbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy
XHUMHYECKOTO COZIep KaHus, CIIPABOYHBIE MaTepuallbl, pecypcsl IHTepHETa
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OkpanmBaHue IaMeHH HOHAMU KaJlbIysl.
BzaumoneiicTBrue okcuaa KaJabIlMs C BOJIOM.
Buneomarepuansl: TOpeHHE jKelie3a B
KHUCJIOPOJE U XJIOpE.

JlaGopaTopHble U IPaKTHYECKUE PAGOTHI
JIaGopaTOpHBIE OIBITHI:

O3HakomIIeHHE ¢ 00pa3lamMy aTFOMUHUS U €T0
CILJIABOB.

AmdoTepHbIe CBOMCTBA THAPOKCHIA
ATIOMHUHUS.

KadecTBeHHbBIE peakIy HAa HOHBI JKeJe3a.
JXKEcTkocTh BOABI M METO/IBI €€ YCTPAaHEHHUS.
[TpakTuyeckune pabOTHI:

Ne 10. Pemenne skcriepuMeHTaNIBHBIX 3314
1o reme «MerauibD.

Beruuciaenus
10 YPAaBHEHUSIM XUMHYECKUX PEAKIUN

Pa3nen 3. IlepBoHavanbHeI

€ XMMHUYECKHUE MOHITHS 00 OpTraHU4YC€CKUX BCIICCTBAX, 10g

Tema 9.
[TepBoHavasibHBIE
XUMHYECKHUE TTOHITHS 00
OpraHNu4YeCKHUX
BEILIECTBAX

OO6mue mnpeacTaBieHuss 00 OCOOEHHOCTAX
cocTaBa u CTPOCHHA OpPraHU4YCCKUX
coeMHEeHUN  yriepona. [lepBoHauanbHbIC
MMOHSATUA 00 OpPraHMYC€CKUX BCHICCTBAX KakK
0 COCIMHEHUSAX  yriepona (MeraH, 9TaH,
OTWJICH,  alleTWICH, JTaHOJ,  IJIMICPHH,
YKCYCHas KUCII0Ta). *MX COCTaB 1 XUMHUYECKOE
ctpoenne. Kiaccudukanuss opraHmuecKux
BeniecTB. * [ToHATHE O OMOJIOTUYECKH BaXKHBIX
BEIeCTBAX: JKHMpaX, Oeikax, yriieBojgax — W
UX POJIM B JKU3HU YelOBeKa. *MarepuanbHoe
CAWHCTBO OPraHUYCCKUX W HCEOPraHUYCCKUX
COeTMHEHUI. >

OOBACHATH MPUUMHBI MHOTOOOPA3usl BEIIECTB, UILTIOCTPHUPOBATH
B3aMMOCBSI3b HEOPTAHUIECKUX COCTMHEHUH YTIIIepoJia M OPraHuIeCKIX
BEIIIECTB MO PyKOBOJCTBOM YUHUTETIS.

OOBACHATD yCIOBHS 0€30MaCHOTO MCTIOIB30BAHUS BEIIECTB U XUMHUYECKUX

peakuuii B OBITY.

XapakTepru30BaTh POIb XUMHUHU B PANIMIHBIX cepax IesTSIBbHOCTH JIFOJICH,
OCHOBHBIE BEIIECTBA M MATEPHUAIIBI, IPUMEHIEMbIE B )KH3HU COBPEMEHHOTO
YeJ0BeKa.
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[TpupoaHbIe HICTOYHUKH YTIIEBOJIOPOIOB
(Yyroimb, MpUPOAHBIH Ta3, He(Th), MPOTYKTHI UX
nepepaboTKH, UX POJIb B OBITY U
MPOMBINIIICHHOCTH.

Pasnen 4. O6006menue marepuaina o kypey «Heopranudeckass xuMusi»(4 )

Tema 10. Xumus u
OKpYy>KaroImas cpefa, 14

HoBbie MaTepuansl U TeXHOJOTHH. BellecTBa u
MaTepHuaJibl B TOBCETHEBHON KU3HU YEIOBEKA.
Xumus 1 310poBbe. bezomacHoe
HCIOJIb30BAaHUE BEIISCTB U XUMUYCCKHUX
peaxiuii B ObITY.

OCHOBBI KOJIOTHYECKOI TPAMOTHOCTH.
XHUMHUECKOE 3arpsA3HEHUE OKPYIKaOIIen
cpenbl (MpeaenbHo T0MyCTUMAast KOHIIEHTpaIus
Bemiects — [1/IK).

Ponp xumuu B pemieHnn SKOIOTUUECKUX
npodiem

O0600menne MmaTepuaa
o Kypcy
«Heoprannueckas
XUMHSDY, 34

O06o001eHre U cucTeMaTU3aIMs o Kypey
«Heopranndeckass XuMus»

XapakTepu30BaTh POJb XUMHUU B PA3NIUYHBIX cepax NesTEeIbHOCTH JII0JIeH,
OCHOBHBIC BEIIECTBA M MATEPHAIIBI, IPUMCHICMBIC B )KH3HU COBPEMEHHOTO
YeroBeKa.

. OOBSICHSTH YCIIOBHUSI OE30ITIACHOTO MCIIOIH30BAHMSI BEIIECTB M XUMUICCKUX
peakiuii B ObITY

AHanu3upOBaTh U KPUTUICCKU OLIEHUBATH UH(POPMAITUIO O BIIUSHAN
MIPOMBIIIJICHHOCTH, CETTLCKOT0 X034HUCTBa, TPAHCIIOPTA U JP. HA COCTOSIHHE
OKPYXaroUIEH Cpedbl.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIb MTPH XUMHUYECKHX 0KOTax U
OTpaBJICHHUSIX.

[IpuHUMaTh yyactue B 00CY>KICHHH MPOOJIeM XUMHUYECKON U
9KOJIOTHYECKOM HAIPABICHHOCTH, BRICKAa3bIBATH COOCTBEHHYIO IMTO3HIIAIO
o npoOjeMe U mpejiaraTh BO3MOXKHBIE IMyTH €€ PEeIIeHUsIC OMopoit Ha
nH(OPMAIINIO U3 YIeOHUKA U CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
WNHurepHera
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