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Paboyas mporpamMma Mo XUMHUHU i OOy4arOUIMXCS C 3aJEPXKKOW TMCUXHUYECKOTO Pa3BUTHS
(mamee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIIero 0Opa30BaHMs MOATOTOBIICHa Ha OCHOBE DenepaabHOTO
rOCYJapCTBEHHOTO 00pa3oBaTeNIbHOTO CTaHIapTa OCHOBHOrO obmero obpasoBanus (Ilpukas
Munnpocsenienuss Poccun ot 31.05.2021 1. Ne 287) (mamee — PI'OC OOQO), denepanbHOU
aIalITUPOBAHHON 00pa30BaTEIBLHOM MPOrPaMMBI OCHOBHOTO OOIIEro 00pa3oBaHus I 00ydYarOIIIXCs
C OTpaHUYCHHBIMH BO3MOKHOCTAMH 370poBbs (I[Ipruka3z Munnpocsenienus Poccun ot 24 Hosiops 2022
r. Ne 1025), denepanpHoii paboyeil mporpaMmbl OCHOBHOTO OOIIEro OOpa3oBaHUs IO Y4eOHOMY
npeaMeTy «Xumus», OenepalibHON MPOrpaMMbl BOCIIUTAHUS, C YUETOM PACHpPE/IeNIEHHBIX 10 KilaccaM
npoBepsieMbIX ~ TpeOoBaHMii K  pe3yiaprataM  ocBoeHus — DenepaibHON  aJanTHPOBAHHOMN
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHUs [UIsl OOYyYaroOIIUXCS C 3aJepiKKOU
MICUXWYECKOTO PAa3BUTHUA M JJIEMEHTOB COACpP)KAaHUS, TMPEJICTABICHHBIX B YHHUBEPCAIbHOM
komubukatope mo xumud, KoHuenuuum mpenonaBaHus ydeOHOro rmnpeamera «XUMHS» B
o0pa3oBarenbHbIX opranu3aisx PO, peanusyrommx oCHOBHbBIE 0011e00pa3oBaTebHbIC IIPOTPAMMBI.

VYueOHblii npeamer «XUMHUS» BXOAUT B TMpeaAMeTHYIO0 o0nacth «EcTecTBeHHOHay4yHbBIE
npeaMeTel». B cucteme ecTecTBEHHOHay4YHOTO 00pa30BaHUs XUMHUSI KaK yueOHBIA IpeaMeT 3aHUMAET
BaXHOE€ MECTO B TO3HAHHH 3aKOHOB IPUPOJIbI, (HOPMUPOBAHMM HAYYHOM KApTHUHBI MUPA, CO3/JaHUU
OCHOBBI XMUMHUYECKUX 3HAHWUU, HEOOXOMMMBIX [IJIi TOBCEAHEBHOM >XHU3HHU, HABBIKOB 370POBOTO M
0e30MacHOro JUig 4YeloBeKa M OKpY)KalIled ero cpeibl oOpaza >KM3HHM, a TaKKe B BOCIHTAHUU
9KOJIOTHUYECKOU KYJIbTYpPHI.

VYCHemHocTh U3y4eHHsl XUMHUU CBsI3aHA C OBJIAJICHUEM XHMUYECKUM SI3BIKOM, COOIIOJCHHEM
npaBwi Oe3omacHOW pabOThl MpU  BBINOJHEHUM XMMHUYECKOTO HKCIEPUMEHTa, OCO3HAHHUEM
MHOTOYHCIICHHBIX CBSI3€i XUMUU C IPYTUMH MPEAMETaMU MIKOJIBLHOTO Kypca.

[IporpamMma BKJIOYaeT B ce0si OCHOBBI HEOPraHMYECKOW M OpraHMYecKOd XuMuH. ['maBHOM
uaeel mporpaMMbl SBISIETCS CO3JaHHe 0a30BOro KOMIUIEKCA OMOPHBIX 3HAHUK 1O XUMHH,
BBIPRXEHHBIX B (hOpME, COOTBETCTBYIOMIEH BO3pacTy 00OydJaIOMIMXCs U MX OCOOBIM 00pa3oBaTeIbHBIM
MMOTPEOHOCTSIM.

B comepxaHuu JaHHOrO Kypca MPEACTAaBIECHbl OCHOBOIIOJATAIOUINE XUMHUYECKHE
TEOPETHUYECKUE 3HAHMS, BKIIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHUS BEIIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTpPOEHHUS, NPOTHO3UPOBAHHWE CBOMCTB BELIECTB, HCCIIEOBAaHUE 3aKOHOMEPHOCTEHN
XUMHUYECKUX MPEBPAILICHUN U MTyTeH YIIpaBIEHUS UMHU B LIEJIAX NOJYYEHHs BEIIECTB U MaTEPHAJIOB.

TeopeTHueckyl0 OCHOBY H3y4Y€HHUS HEOPraHWYEeCKOM XUMHUHU COCTaBJISIET  ATOMHO-
MOJIEKyJIsipHOe yueHue, llepmommueckuin 3axon .M. MengeneeBa ¢ KparkuMH CBEICHHUSIMU O
CTPOEHUHU aTOMa, BUJAX XUMUYECKON CBS3U, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKITUN.

B u3ydyenun Kypca 3HaUMTENbHAS. POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEICHUIO
MPAKTUYECKUX U J1a0OpaTOpPHBIX pPAa0OT, OMHCAHUIO PE3YJbTaTOB YUYEHUYECKOIO SKCIIEPUMEHTA,
COOJTIOICHUIO HOPM U TIPaBHII 6€30MacHOI pabOThl B XUMUYECKOH J1a00paTOpuu.

Peanuzanus manHOW TporpaMmbl B Tiporiecce oOydeHHst mo3BoiMT oOydaronumcs ¢ 3I1P
YCBOMUTH KIIFOUEBbIE XUMUYECKHE KOMIIETEHIIMU U MTOHATH POJIb U 3HAUEHHE XUMHH CPEIU IPYrUX HAyK
0 MIPUPOJE.

N3yueHne XMMUU CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS HAYYHOTO MHPOBO33PEHUS,
OCBOCHHIO OOIICHAyYHBIX METO/NOB (HAOMIO/IEHWe, H3MEpEHHe, HSKCIEPUMEHT, MOJCITUPOBAHUE),
OCBOCHMIO MTPAKTUUECKOTO MPUMEHEHHS HayYHbIX 3HAaHUN, OCHOBAHHOTO Ha MEXIPEIMETHBIX CBS3SIX C
npenMeramu  «Oxpyxarouuii mup», «®Pusuka», «buonorus», «l'eorpadusy», «Marematuka» u
dbopMupyeT KOMIETSHIINH, HEOOXOIUMBIE ISl TIPOJIOJDKEHUsT 00pa30BaHUs B 0OJACTH €CTECTBEHHBIX
HayK.

N3yueHnne xumMuM crnocoOCTBYeT pa3BUTHIO y oOyuatommxcs ¢ 3[IP mpocTpaHcTBEHHOTO
BoOOpaxeHus1, PyHKIIMOHATLHON TPaMOTHOCTH, YMEHHS BOCIIPUHUMATh U KPUTHUECKU aHATTM3UPOBATh
nH(OpMAIUIO, TPEICTABICHHYI0 B pa3dUYHbIX (Qopmax. 3HAYUMOCTh MpeaMeTa i pa3BUTHUS
KU3HEHHOM KoMmrieTeHmu oOydarommxcsi ¢ 3[IP 3akmiogaeTcss B yCBOGHWHM OCHOBBI XHMHUYECKHX
3HAHUN, HEOOXOIMMBIX ISl TOBCETHEBHOMN KU3HU; HaBBIKOB 3JJ0POBOTO M OE30MACHOTO ISl YeTIOBEKa
U OKpY’Karolle ero cpebl o0pasza >xu3HU; OPMUPOBAHUU IKOJIOTUYECKON KYJIbTYpBHI.



[IporpamMa oTpaxaer cojaepkaHue OOy4YeHHsS NpeAMeTy «XUMHUS» C YYETOM OCOOBIX
oOpasoBarenbHBIX TToTpeOHOCTEH oOydarommxcs ¢ 3[1P. Opnagenne y4eOHBIM MpeaMeTOM «XUMUSH
MPEJCTABISET ONPEACTICHHYIO TPYIHOCTh 1 oOyudaronmxcs ¢ 3[IP. OTo cBs3aHO ¢ OCOOCHHOCTIMHU
MBICITUTEIIBHOMN JIEATEIBHOCTH, IEPUOANUECKUMHU KOJIEOaHUSIMU BHUMAHUS, MaJIbiM 00BEMOM TaMsTH,
HEJ0CTaTOYHOCTBIO OOIIEro 3amaca 3HaHUM, MOHM)KEHHBIM IO3HABATEJIbHBIM MHTEPECOM M HHU3KUM
YPOBHEM pEUYEBOI0 Pa3BUTHSL.

Jis mpeonmosieHUs] TPYIHOCTEH B HM3y4eHMH Yy4eOHOro mpeaMera «XuMHsS» Heo0Xoanma
ajanrtanus odbeMa M XapakTepa yd4eOHOro marepuana K MO3HABaTEIbHBIM BO3MOXKHOCTSIM JaHHOU
KaTeropuu OOydyaromMXCs, Y4YeT HX OCOOCHHOCTEH pa3BUTHSA: HCIOJIb30BAHUE AJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSI3€1, TOCTENEHHOE YCIOKHEHNUE N3y4aeMOro MaTepHania.

IIpy u3ydyeHUHM XUMUM HEOOXOJUMO OCYILECTBIATH B3aUMOJIECHCTBUE HA IOJIMCEHCOPHOU
OCHOBE.

TeopeTnueckuii MaTepruall pEKOMEHAYETCS U3ydaTh B IMPOLIECCE NPAKTUUECKON JIEATEIIbHOCTH.
B03MOXXHO BbIAEIIEHHE OTACNIBHBIX YPOKOB Ha PEIIEHUE 3a/ad B CBA3M CO CJIOKHOCTBIO aHAIIM3a
tekcta oOywarormmumucsa ¢ 3[IP. Opranudeckoe €IMHCTBO TMPAKTUYECKON W  MBICIUTEIBHON
JEeSTebHOCTH 00Y4YaIOIIMXCsl Ha ypOKaxX XMMHH CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHUIO
0a3MCHBIX XMMHYECKUX 3HaHMA W yMeHWil. Oco0oe BHUMaHHE IPH HM3YYCHUH XHUMHUH YACTACTCS
W3YYECHHIO «CKBO3HBIX» MOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHana.

[lenu n 3agaun n3y4eHus yueOHOro rnpeamera «XuMHs»

OO6mue 1enu n3ydeHus yaeOHoro npeamera «XuMus» npeactanieHsl B OenepaibHoil paboyeit
IIporpaMMe OCHOBHOTO 0011ero oopasoBanusi. OHU aKTyalU3UPOBAHbI C YYETOM HOBBIX PUOPUTETOB
B CUCTEME OCHOBHOI'O 00IIero 00pa3oBaHus, HAPaBIEHHOCTH 00yUeHHUs HA Pa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (popmupoBaHHEe €€ HHTEIeKTa M o0meld KynbTypbl. OOydeHHE YMEHUIO YYUThCS U
MIPOJOIKATh CBOE 00pa30BaHUE CAMOCTOSITENILHO B HACTOSIIIEE BPEMS SIBIISIETCS OJTHOM U3 BayKHEHIIINX
(byHKIUK y9eOHBIX IPEIMETOB, B TOM YHCIIE U «XHUMHUN.

Jns obyuaromuxcst ¢ 3IIP, Tak ke, Kak U JUI1 HOPMAaTUBHO Pa3BUBAIOLIUXCS CBEPCTHHUKOB,
OCBaMBAIOIIUX OCHOBHYIO O0pa30BaTEIbHYIO IPOrpaMMy, JOMUHUDYIOLIEE 3HAYEHHE NMPHUOOpETaroT
TaKue 1eNH, KakK:

(dbopMuUpOBaHUE MHTEUIEKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY HPUHATHIO pEIIeHUH, CIOCOOHOW alanTUpoBaTbcs K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM KHU3HU;

HalpaBJIEHHOCTh O0y4€HHsI Ha CUCTEMAaTHYeCKOe MPUOOIIEHNE YYaluXcs K CaMOCTOATEIbHOM
MIO3HABATEJIbHOW JESTENbHOCTH, HAyYHbIM W NPAKTUYECKUM METOAAaM MO3HaHUs, (HOpMUPYIOLIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMHH;

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

¢dopmMupoBaHUEe yMEHUI OOBSCHATH U OLIEHUBATH SIBICHHUS OKPYXKAIOIEro MUpa Ha OCHOBaHUU
3HAHUU U OTBITA, MOJIYYEHHBIX IPU U3YUYEHUU XUMUU;

¢dopmupoBanue y oOy4aromuUXcsi TyMAaHUCTUYECKMX OTHOIICHWH, MOHUMaHHUS IEHHOCTH
XUMUYECKHUX 3HAHUU JJIs1 BBIPAOOTKH IKOJIOTHUECKH 11€J1eCO00pa3HOro TOBEICHUS B OBITY M TPYIOBOI
NESATENIBHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/10POBbs U OKPYKAIOIIEH IPUPOJHON CPEIIbI;

pa3BUTHE MOTUBAIMM K OOYyUEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO M CAMOBOCHUTAHHUIO Ha
OCHOBE YCBOEHHS OOIIeYeNOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduiis U
HaAIpaBJIEHHOCTHU JaJIbHEHIIEr0 00yYeHUsI.

Kypc HampaBieH Ha perieHne ciaeayonmx 3a1a4, 00eceurnBalonINX peaan3aio JMYHOCTHO-
OPUEHTHUPOBAHHOTO U JAEATEIbHOCTHOTO MOAXOAOB K 00ydeHHIo XxuMmMuu oOydarommxcs ¢ 3IIP Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUs:

dbopMupOBaHNE TNEPBOHAYAIBHBIX CUCTEMATU3MPOBAHHBIX MPEJCTABICHUN O BEIIECTBaX, MX
IPEBPALICHUSX W  NPAKTUYECKOM IPUMEHEHWH; OBJAJEHUE [OHATUIHBIM  amnmaparoM u
CUMBOJINYECKUM SI3bIKOM XHUMHH;



0CO3HaHNE OOBEKTHUBHON 3HAUMMOCTH OCHOB XMMHUYECKOM HAayKH KaK OOJIAaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX MPEBPAILECHUM HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB KaK OCHOBBI
MHOTUX SIBJIGHUM JKMBOM M HEXHUBOW NPUPOABI; YIIyOJN€eHUE MPEACTaBICHUI O MaTepuagbHOM
€IMHCTBE MUDA;

OBJIQ/ICHUE OCHOBAaMH XHMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATH H
OOBEKTHBHO OIICHHWBAaTh >KU3HEHHBIC CUTYyalluu, CBA3aHHbIE C XUMHEH, HaBbIKAMH O0€30MacHOro
oOpalleHusi ¢ BEUIECTBAMH, MCIOJIb3YEeMbIMH B MOBCEAHEBHOH >KM3HM; YMEHHEM aHAJIM3UPOBATH M
IUIAHUPOBATh KOJIOTUYECKU O€30MacHOe MOBEACHHUE B IENSIX COXPaHEHMS 3J0POBbsl U OKpYXKarolen
Cpelbl;

dbopMupoBaHuE YMEHHI YCTAaHABIMBATH CBSI3U MEXKIY peajbHO HAOIIOMAeMbIMU XUMUYECKHUMHU
SBIICHUSIMU M TIPOIIECCAMH, MPOUCXOJSIIMMHU B MHUKPOMHPE, OOBSCHATH MPUYUHBI MHOTO0Opa3us
BEILECTB, 3aBUCHUMOCTh MX CBOMCTB OT COCTaBa M CTPOEHHUsS, a TAKXKE 3aBUCHUMOCTb INPUMEHEHHMS
BEIIIECTB OT UX CBOMCTB;

MpUOOpPETEHUE OMbITA MCIIOJIb30BAHUS PA3IUMYHBIX METOAOB M3YUYEHHs BEILECTB, HAOMIOACHMUS
3a UX IPEBPALICHUSIMU NIPU IPOBEAECHUH HECIOKHBIX XMMHUECKUX SKCIIEPUMEHTOB C MCIIOJIb30BAHUEM
nabopaTropHOro 060pyaOBaHUS U IPUOOPOB;

(dopMupoBaHuE MPEACTABICHUM O 3HAYEHWU XUMHUYECKOM HAyKHM W PEUIEHHH COBPEMEHHBIX
HKOJIOTUYECKUX TpoOieM, B TOM 4YHCIE B MPEIOTBPALICHHH TEXHOT€HHBIX M HSKOJOTHYECKUX
KaTacTpog.

Oco0ennocTu 0T0OOpPa M aganTAMU Y4eOHOr0 MaTepHaJia 0 XUMHH

OOyueHue yuyeOHOMY MpeIMeTy «XHUMHUS» HEOOXOIUMO CTPOUTh HA CO3JAAHUHM ONTHUMATbHBIX
yCIOBUHM JUIs YCBOEHHUSI MpOrpaMMHOro Mmarepuana odOyuaromumuca c¢ 3I1P. Bbonbmioe BHUMaHue
JOJKHO OBITH YEJIEHO 0TOOPY yu4eOHOr0 MaTepHraia B COOTBETCTBUU C MPUHIIUIIOM JOCTYITHOCTH MIPU
coxpaHeHun oOmero 06azoBoro ypoBHsS. OH [OMKEH MO COJAEpKaHUIO U 00BeMy OBITh
aganTUpOBaHHBIM JyIsi oOydarommxcs ¢ 3[IP B cooTBeTcTBUM ¢ WX 0COOBIMH 00pa30BATEIHLHBIMHU
notpebHocTsaMu. CriefyeT o0JieryuTh OBIajieHHe marepuanom obydaromumucs ¢ 3[1P mocpeacTsom
€ro JIeTAIbHOIO OOBSICHEHHMS] C CHCTEMAaTUYECKUM IIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOH B
MPUMEHEHUU 3HaHHWH C MCTOJIb30BAaHUEM MPHUEMOB aJTOPUTMHU3AIMU U BU3YAJIbHBIX OMOp, 00ydeHHs
CTPYKTYpPUPOBAHUIO MaTepHaa.

bonbuioe 3HaueHWe s TMOJHOLIEHHOTO YCBOEHHUs Y4eOHOTro Marepuaia HMeeT Oomopa Ha
MEXIPEIMETHBIE CBSI3U BOIPOCOB, M3y4aeMbIX B JAHHOM Kypce, C TaKUMU y4YEOHBIMHU NpeAMETaMu
kak «['eorpadus», «DPusuka», «buomorus». Ilo3Bonss paccmarpuBaTh OAMH M TOT XK€ Y4eOHBIH
MaTepuajd C pa3HbIX TOYEK 3PEHHUS, MEXKIPEIMETHbIE CBSI3M CIIOCOOCTBYIOT €ro Jy4IIeMy
OCMBICIIEHHI0, O0JIee MPOYHOMY 3aKPETUICHHUIO MOYYCHHBIX 3HAHUN U MPAKTUYECKUX YMEHHH.

[Tpu mOArOTOBKE K YpOKaM YUHUTENb JIOJKEH MPEAYCMOTPETh (POPMUPOBAHHUE Y O0YUAIOITUXCS
YMEHUI aHaJIN3UpOBaTh, CPABHUBATH, 0000IIATh U3ydaeMblii MaTepual, MIAHUPOBATH MPEICTOSIIYIO
paboTy, OCYIIECTBIATH CaMOKOHTPOJb. HeoOXoauMO MOCTOSHHO CHEAWTHh 3a HPaBUIBLHOCTBHIO
pedeBoro oopmIiIeHHs BbICKa3biBaHU oOyuatomuxcs ¢ 3[1P.

B cBa3m ¢ 0COOCHHOCTAMH TIOBEICHHS M JEITeNbHOCTH, oOydatomuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTaHM30BAaHHOCTh) HEOOXOIMM CTPOKAUIINI KOHTPOIIb COOMIOICHUS TIPABHIT
TEXHHUKHU 0€3011aCHOCTHU MPU MTPOBEICHUH J1AOOPATOPHBIX pabOT B XUMUYECKOM KaOHUHETE.

IIpumepHbie BuabI gesiTeabHOCTH oOydarommxest ¢ 3IIP, oOyciaoBiieHHBbIE 0CO0BIMH
o0pa3oBaTe/IbHBIMH MOTPEOHOCTAMHU M 00ecleYrBaolIie 0CMBICICHHOE OCBOCHHE COAEPKAHUM
o0pa3oBaHus Mo nmpeaMeTy «XUMHD»

Copepxanue BUIOB jedarenbHocTH oOyuaromuxcs ¢ 3[IP Ha ypokax XUMuUU onpeaenseTcss ux
ocoObiMH 0Opa3zoBaTeNbHBIMU TOTpeOHOCTAMH. [lomumo mmpoko wucnonszyembix B POII OO0
o0mMx Ay BceX OO0y4aromMXcsi BHUIOB JEATENIBHOCTH CJIEAYeT YCHJIUTh BUIbI JESTEIbHOCTH,
cieun(UYHbIe JUIS JTAHHOM KaTeropuu oOydaromuxcs, i 00ecreyeHHsl OCMBICIIEHHOTO OCBOEHHS
coJiepkaHusi OOpa3oBaHMs IO MPEAMETY: YCUJICHHE MPEeAMETHO-TPAKTUYECKON MeATEIbHOCTH C
AKTUBU3aLIMEH CEHCOPHBIX CHUCTEM; YEepEJOBaHUE BUAOB JCATEIBHOCTH, 3aJ€HCTBYIOIIUX pPa3InYHbIC
CEHCOpPHBIE CHCTEMBI; OCBOCHHE MaTepHajia ¢ OMNOpPOM Ha aIrOPUTM; «IIOLIArOBOCTH» B H3Y4YECHUH
MaTepuaia; HUCIHOJIb30BaHUE JOMOJHUTEIBHON BHU3YaTbHOW OMOPHI (TUIAHBL, OOpaslbl, CXEMBI,

5



1a0JIoHbI, OomopHbIe Tabmuisl). s pa3Butus y obOywaromuxcs ¢ 3IIP ymeHus nenatb BBIBOJBI,
(GbopMHpPOBaHUSI TPAMOTHOTO PEYEBOTO BHICKA3bIBAaHUSI HEOOXOIUMO HCIIONb30BaTh OMOPHBIE CIIOBA U
ke, Ocoboe BHUMaHUE CIIEAYET YACTUTh O0YUCHUIO CTPYKTYPHPOBAHUIO MaTepHaja: COCTaBICHHUE
PUCYHOUHBIX U BepOalbHBIX CXEM, COCTaBJI€HHE TaOJIMI, COCTaBJICHHE KIACCU(PHUKALUU C
0003HAYCHHBIMHA OCHOBAHHSIMHU JJIS1 KIIACCU(UKAIIMY U HAIIOJHEHUE UX TIPUMEpPaMH U Jp.

[IpumepHas TeMaTrdecKkasi 1 TepMUHOJOTHYECKas Jiekcuka coorBeTctByeT @OIT OOO.

Hns obywaromuxcs ¢ 3IIP cymecTBeHHBIMH SIBISIFOTCS TPUEMBI PabOTBl C JIEKCHUECKUM
MaTepuajoM 1o mnpeamery. [IpoBoauTcs crenuanbHas padoTa MO BBEACHUIO B aKTHUBHBIM CIOBapb
00yYaroImuxcst COOTBETCTBYIOIIEH TePMUHOJIOTHH. V3ydaemble TEPMHUHBI BBOJISATCS Ha TOJIMCEHCOPHOM
OCHOBE, 00s3aTellbHa BU3yabHAs MOJIEPIKKA, AITOPUTMBI paObOTHI C ONpEesIEHUEM, OTIOPHBIE CXEMBbI
JUIA aKTyaJIu3alluii TEPMUHOJIOTHH.

MecTo y4eOHOro npeaMera « XuMus» B y4eOHOM IIaHe

B cootBerctBuuM ¢ @enepa’bHBIM TOCYNApPCTBEHHBIM 00pa3oBaTEIbHBIM  CTAHAAPTOM
OCHOBHOTO 001iero oOpa3oBaHHsl Y4eOHbII mpeaMeT «XHUMHs» BXOJUT B IMPEAMETHYIO 00JacTh
«EcTecTBEeHHOHayuUHbIE IPEAMETHI» U SIBISETCS 00513aTENbHBIM J1JIS1 U3YUEHUS.

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

Cogepxanue ydeOHOro mpenMera «XuMUs», MpeacraBieHHoe B DenepanbHOil pabodyeit
nporpamme, cootBerctByer PI'OC OO0, pazpaborano ¢ yuyetom DenepanbHON OCHOBHOM
0o0pa3oBaTeNnpHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs MO y4EOHOMY MpeaMeTy «XHUMHUS,
cooTBeTcTBYeT DenepalibHON aJalTHPOBAHHON OCHOBHOW 00pa3oBaTENIbHON MpOrpamMme OCHOBHOIO
o01miero o6pazoBaHus 00yUdarOIIUXCs C 3a/IEP>KKON ICUXUYECKOTO PA3BUTHSL.

COAEPXAHUE YUEBHOI'O ITPEAMETA «XUMUWS»

COZAEPXAHUE OBYYEHUA B 8 KITACCE

[TepBoHaYaIbHBIE XUMUYECKUE TTOHSATUS

[Tpenmet xumun. *Ponp xumuu B ku3HU yenoBeka.™ Tena u BemecTBa. OU3ndyecKue CBOICTBa
BELIECTB. ATpEraTHoOe COCTOSHUE BELIECTB. *XUMUS B cUCTeMe HayK.* UucTble BellecTBa U CMECH.
CrniocoOsb1 pasnenenus cmeceil. IIpaBuna Ge3omacHoro oOpalieHusi ¢ BeIecTBaMHU U J1a00paTOPHBIM
oOopynoBanueM. *IloHsTHE 0 METOAAX MO3HAHUS B XUMHUU. ™

ATOMBI M MOJEKYNTbl. XUMUYECKHE DSJIEMEHTHl. 3HaKU (CHMBOJBI) XUMHUYECKHX AIIEMEHTOB.
OTtHocuTenbHas aToMHast Macca. [IpocTbie U clI0KHbIE BelEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. *3aKOH MOCTOSHCTBA
cocraBa BemiecTB.™ OTHOCUTENIbHAs MOJIEKyJIsipHas Macca. MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B
COECIUHEHHH.

Du3nyecKue U XUMUYECKHE SIBIICHUS. XUMUYecKas peakuud. [[pu3Haku XUMUYECKUX PeaKIui.
VYpaBHEHHs] XUMUUYECKUX PEaKIHii. 3aKOH COXpaHEeHHsI Macchl BelecTB. Kiaccupukanus XuMHUECKUX
peaknuii (CoequHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IMOCYAOH, C TpaBUiIamMu pabOThl B
naboparopun ¥ TpuéMaMu OOpalleHHs] ¢ JIabopaTOpHBIM O0OPYAOBAHUEM; H3YUYECHHE W OIHMCAHHE
(¢u3MUeCKNX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB; HaOMIoJeHHE (QU3MUYeCKUX (TUIaBlICHHUE
BOCKa, TasHUE JIbJla, pacCTHUpaHHE caxapa B CTYNKe, KUIIEHHE M KOHJEHCAIUs BOJbI) U XUMHUYECKUX
(ropeHre cBeuu, MPOKATMBAHUE METHOW MPOBOJIOKH, B3aMMOJACWCTBUE MeNa C KHCIOTOW) SIBICHUH,
HAOJIOZICHNEe W ONKMCAHWE MPU3HAKOB IPOTEKAHHUS XUMHUYECKUX peakuuil (pasjoxeHue caxapa,
B3aUMOJICHCTBHE CEPHON KHUCIOTBHI C XJIOPUAOM Oapwusi, pasnoxkenue ruapokcuaa meau (II) mpu
HarpeBaHuH, B3aMMOJeHCTBHE *kelne3a ¢ pacTBopoM coiu Meau (II));u3yuenue crocoOoB paszaeneHUs
cMeceil (C TIOMOINBIO MarHuTa, (UIBTPOBAHWE, BBIAPUBAHHUE, JAUCTUWILIAIMS, Xpomartorpadus),
MIPOBE/ICHNE OYMCTKU TOBApPEHHOM COJM; HAOJNIOJICHHE U ONMMCAHUE PEe3yNIbTaTOB MPOBEIEHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MACChI; CO3AaHUE MOJEIEH MOJIEKYJI (IIapOCTEPKHEBBIX ).
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Baxneiiue npeacTaBUTEIn HEOPraHUYECKUX BELIECTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciaopoag — 31eMeHT M NpOCTOE BELIECTBO.
Haxoxnenue kuciopoga B mpupoje, (uU3MYecKHne W XHUMHYECKHE CBOMCTBAa. Peakuum ropeHus
IOPOCTBIX M CHOXKHBIX BemiecTB. CrocoObl MOJIy4eHUs KHUCIOpoAa B JlabopaTopuu  *u
npoMmbliieHHocTu. ™ Ilpumenenne kucinopona. Ilonstue o6 oxcupax. Kpyrosopor kuciopona B
npupoje. *O30H — auoTpoIHask MOAU(UKALUSA KUCIOPOa.

TermnoBoil 3¢p¢dexkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHs, 0JK30- U
SHIOTEPMHUUYECKHUE peakiK. TOIIMBO: yrojib U MeTaH. 3arpsA3HeHNe BO34yXa, YCUIEHUE TapHUKOBOIO
addekra, pa3pylieHre 030HOBOTO CIIOs.*

Bonopon — anemeHT u nmpocroe BeuiectBo. Haxoxaenue Bogopoaa B npupoze, Gpuzndeckue u
XMMHUYECKHE CBOMCTBA (HA INpUMEPE B3aUMOJECHCTBUS C HEMETAJUIAMM M OKCHJAMH METAJLIOB),
IpUMEHEHHE, *crocoObl oyyeHus. ™ [IoHsTHe 0 KUCIOTaxX U COJIX.

KonuuectBo BemiectBa. Moib. MossipHasi Macca. 3akoH ABoraapo. MossipHblii 00bEM Ta3oB.
Pacuersl mo xumuueckoit opmyie. PacyeTsl MaccoBOM 10U XMMHYECKOTO 3JIEMEHTA B COEIMHEHUH,
KOJIMYECTBA BEILIECTBA, MOJISIPHOM MaccChl, MOJSPHOr0 oObema ra3oB. Pacu€rbl 1Mo XHMHYECKUM
YpaBHEHUSIM.

*@uznueckne cBoWcTBa BOoAbL.* Boma. Ee coctaB, crpoeHume u Momekyibsl. *Boma kak
pactBoputenb.* PactBopbl. *IloHsATHE O HACBIIIEHHBIX W HEHACHILEHHbIX pacTBopax. Ilonsartue
pacTBOPUMOCTH BelIecTB B Boje.* Pacuer MaccoBoif J0JM BellecTBa B pacTBOpe (MPOLEHTHAs
KOHIIeHTpauus). MaccoBasi 10151 BEILlECTBa B pacTBOpe. *XUMHUECKUE CBOMCTBA BOJIbI (Pa3yioKEHHE,
peaxkuuu ¢ HaTpUeM, OKCUIOM Kaliblius, okcuaoM cepsl (1V) peakuuu ¢ meramuiamu, KUCIOTHBIMU U
OCHOBHBIMM OKcusamu). [lonsitue 00 ocHoBaHuUAX. Poib pacTBOpOB B IPHUPOJIE U B KU3HU UYEJIOBEKA.
Kpyrosopot Bozbl B ipupojie.* 3arpsisHeHre NpUpoIHbIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Baxueililme kiaccel HeOpraHW4eckux coequHeHuid. Kraccugukanuss HeopraHMuecKux
coequHeHnii. OKcuabl: cocTaB, Kimaccudukamus (KUCIOTHBIC, OCHOBHBIC, *aM(doTepHEIE,
HecosieoOpasyrone - Ha npumepe okcuaa yriepoga (II) m okemma aszora (Il)), Homenknarypa.™
*TlonyyeHne™ M XMMUYECKHE CBOMCTBA OKCUAOB (B3aUMOJIEHCTBUE C BOJOM, KHUCIOTAMH, ILIEI0YaAMHU).
OcHoBanus. Knaccudukanuss ocHoBaHM: HIETOYM M HEpacTBOpPUMbIE OcHOBaHUS. HomeHkiaTypa
ocHOBaHWi. Du3nueckue W XHUMHUYECKHE CBOWCTBA OCHOBaHUM (B3aWMOJECHCTBHUE C OKCHUJIAMHU
HEMETaJJIOB, KUCIOTaMH, coisiMu). *Tlonydenne ocHOBaHuUM. >

Kucnotel: coctaB, kiaccupuKalus, HOMEHKJIATypa, (U3NYECKMEe M XMMHUYECKHE CBOHCTBA
(B3auMoOZIEliCTBHE C METaJNIaMU, OCHOBHBIMH OKCH/IAMH, OCHOBAHUSIMH, COJISIMH, HAa IIPUMEPE COJISTHON
U CEpHOM KHUCIOT), *crocoObl mosydeHus.™ Psag axtuBHoctn MertamwioB H. H. bexerosa. Comm
(cpenHue): HOMEHKJIATypa coJied, *crocoObl MOJIY4YeHHs™, B3aUMOJEHCTBUE COJEH ¢ MeTallJIaMH,
KHCIIOTaMH, IIE€JI0YaMH U COJISIMH, TPUMEHEHHUE.

[Monstue 06 amoTEpHBIX THAPOKCHIAX (HA MPUMEPE [HUHKA U *aIOMHHHS®): *XUMHYECKHE
CBOMCTBa (B3aUMOJEMCTBHE C KUCIOTaMU U ILI€JI0YaMHU, pa3ioXKeHHe IPU HarpeBaHUM) U MoJdydeHue.™

I'eneTnyeckas CBs3b MEXAY KJIacCaMHU HEOPTaHMUYECKUX COEAUHEHUN. ['eHeTnuecKkue psasl.

XVUMUYECKUHN SKCIIEPUMEHT: Ka4yeCTBEHHOE ONpEJeNIEHNEe COAEpKaHUs KUCIOPOoJa B BO3AYXE;
MOJTyYeHHE U U3yueHHE CBOWCTB KUCIOPO/1a; HAOMIOACHNE B3aUMOJICHCTBHS BELIECTB ¢ KHCIOPOJOM U
YCIIOBUSI BOSHUKHOBEHHUS U MPEKpallleHusi ropeHus (moxkapa); 03HaKOMJIEHUE ¢ 00pa3liaMyu OKCHJIOB U
OIMCaHME MX CBOMCTB; MOJYYEHHUE U U3yYEHHE CBOMCTB BOAOpOJa (TOpeHue); HabIoaeHne oopas3ios
BEIIECTB KOJUYECTBOM | MOJIb; MCCIIEZJOBAHHE OCOOCHHOCTEM pacTBOPEHMS BEILIECTB C PA3IUYHOU
pacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C OIPENEIEHHONM MacCOBOM J0JIEM PacTBOPEHHOIO
BEIIECTBA; B3aMMO/JICHCTBUE BOJABI C METAJUIAMU (HAaTPUEM U KasibliieM) (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); OMNpEJeIEeHHEe pPAaCTBOPOB KHUCIOT U IIEJNOYeH C TOMOIIbI0 HHIUKATOPOB;
uccienoBaHre 00pa3l0oB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB; HAOMIOACHHE W3MEHEHUS
OKpaCcKHM MHJIMKATOPOB B PACTBOPAX KHUCJIOT U LIEJI0Uel; u3ydeHue B3aumozeiictaus okcua meau(ll) c
pacTBOPOM CEpHOM KHCJIOTBHI, KHUCJIOT C MeTalUlaMH, peakuuid HeWTpalu3aluy; MOoJIydeHHe
HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO METaula JPYrMM M3 pacTBOpa COJIM; PEIICHUE
HKCHEPUMEHTAIBHBIX 337134 110 TeMe «BaxkHelme Kiaacchl HEOPraHUYECKUX COSTUHEHUI.
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Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XUMHUYECKUX dieMeHTOB /l. .
MenneneeBa. CTpoeHHE aTOMOB. XUMHYECKAs! CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

[lepBble MOMBITKH KIACCU(PUKANUKA XUMHUYECKUX 3JIeMEHTOB. [IOHATHE O rpynmax CXOMHBIX
3JIEMEHTOB (ILI€JIOYHbIE U IIEI0YHO3EMEeNbHbIE METasUlbl, TajJOreHbl, HUHEPTHBIE Ta3bl). *DJIEMEHTHI,
KOTOpbIE 00pa3yroT aMpOTEepHBIC OKCHUIBI i TUAPOKCUIBL. ™

Ilepuonnueckuii 3akoH. Ilepuoanyeckas cucremMa xumuueckux nemeHToB 1. . Menneneena.
Kopotkonepuonnass u *nmnuHHonepuoanas™ ¢opmbel  [lepuonnyeckoil cUCTEMBI XUMHUYECKUX
sanementoB [[. U. MenpneneeBa. Ilepuoasl u rpynmbl. OU3MUECKUA CMBICT TMOPSAIKOBOIO HOMEPA,
HOMEPOB MepUoia U TPYMIbI FJIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. *M3oronsl.* DnekTponbl. CTpoeHHE AJIEKTPOHHBIX
o0oJtouek aromMoB TiepBbix 20 xuMudeckux 3neMeHToB [lepuonnyeckoii cucremsl J[. . Menneneena.
XapakTepucTUKa XUMHUYECKOro 3JIEeMEHTa Mo ero mojoxeHuto B I[lepumomnueckon cucreme 1. U.
Menneneena.

*3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB 3JIEMEHTOB MaJjbIX MEPUOIOB U TJIaBHBIX MOATPYIII, B
3aBUCMMOCTH OT aTOMHOTO (TMOpsSAKOBOro) HoMmepa 3HaueHue Ilepumommueckoro 3akoHa U
[lepmonnueckoil cHUCTEMbl XMMHYECKUX JJEMEHTOB i pPa3BUTHS Hayku U npaktuku. [l W.
MenpeneeB — y4€HbII U FpaXXAaHUH. ™

Xumuueckas CBSI3b. KoBasienTHas (monsipHas u HEMNoJIsIpHast) CBS3b.
*DNeKTPOOTPHUIIATEILHOCTh ATOMOB XUMUUYECKHUX 3JIeMeHTOB.* VloHHas CBSI3b.

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

XUMUYECKUN HKCIIEPUMEHT: H3y4yeHHEe oOOpa3loB BEUIECTB METAUIOB M HEMETaJUIOB;
B3aUMOJICHCTBHME THUJIPOKCHIA IIMHKA C pPACTBOpAMU KHCIOT M MIEJIOYEH; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIuil (TOpeHHe, peakiuu
pa3oKeHus, COEAMHEHNUS).

MexnpeameTHbIe CBSI3H

Peanmzanus MeXIpeIMETHBIX CBS3EW MPH N3YYEHUN XUMHUH B 8 KIlacce OCYIIECTBISIETCS Yepe3
UCMOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX IOHATUH, TaKk U TMOHATUH, SBISIOMIUXCS
CHCTEMHBIMH JUTS OTJICIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01re ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAy4HbIN (akT, TUmoTe3a, TEOpHs, 3aKOH, aHAJM3,
CHHTE3, KilacCcu(pUKanus, MepruoJUIHOCT, HAOIIOIEHHE, SKCIIEPUMEHT, MOJISIIMPOBAaHNE, N3MEPEHNE,
MO/IEJIb, SIBJIEHUE.

Ouszuka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHI, HW30TOIbI,
PallMiOaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUYECKUN 3aps/l, BELIECTBO, TeNO, 00BbEM, arperaTHoe COCTOSIHUE
BEIIECTBA, ra3, (U3uuecKue BeTMUNHBI, €IUHHUIIBI U3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/161, COJHIIE.

buonorus: porocunres, npixanue, ouochepa.

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

COJAEPKAHUE OBYYEHUA B 9 KJIACCE

BemecTBo 1 xumMudeckas peakius

Ilepnoguuecknii 3akoH. Ileproguueckas cucrema xumuuecknx snemeHToB 1. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHHUU CBOWCTB XMMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJOB, KalMsl, KaJdblUUsl M HX COCIUHEHUHM B COOTBETCTBUM C TOJOXKEHUEM DJJIEMEHTOB B
Ileproauueckol CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHUABI XUMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKHX PEIIETOK,
*3aBHCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOMN PEIIETKY U BUJA XUMUYECKOU CBA3U.™

Knaccupukanuss ©  HOMEHKJIATypa HEOPraHMYECKMX  BELIECTB (MEXAyHapoaHas u
TpUBUANIbHAsA). XHUMHUYECKHME CBOMCTBA BEILECTB, OTHOCALIMXCS K Ppa3IMYHBIM  Kjaccam

8



HEOpPraHUYECKUX COECAUHEHNUN, TeHETUYECKasl CBSI3b HEOPIraHUUECKHUX BEILECTB.

Knaccubukanuss XUMHUYECKUX pEakUui MO pPa3IMYHbIM MpU3HAKaM ([0 YHUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEILIECTB, MO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTETEeHEH OKMCICHUS
XUMHUYECKHX 3JIEMEHTOB, *10 00pPaTUMOCTH, 10 YYaCTUIO KaTalinu3aropa).* DK30- U S9HIOTEPMUUYECKHE
peakiuu. *TepMoxumMuyeckre ypaBHEHUS. ™

*TlonsTue O CKOpPOCTH XuMHUueckod peakiuu. [loHstre 00 0OpaTHUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusaxX. [IoHsITHE 0 TOMOTE€HHBIX U T€TEPOTeHHBIX peakuusx. [loHsTHe 0 XuMHUYecKkoM
paBHOBecuH. CMeNIeHUE XUMUYECKOTO paBHOBecUsA. DaKTOPBI, BIUSIONIME HA CKOPOCTh XUMUYECKON
peaKuy 1 MOJ0KEHUE XMMUYECKOIO PaBHOBECHS. ™

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, JJICKTPOHHBIA  OajaHC  OKHUCIUTENIhHO-
BOCCTAaHOBUTENNBbHON peakuuu. CocTaBieHUE YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIM
C HCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTo OasaHca.

Teopust 31EKTPOIUTUYECKON AUCCOLMALIMH. DIICKTPOIUTHYECKAs JUCCOLMAIS. DIEKTPOIUTHI
U HEedNEeKTPoJauThl. KaTHOHbI, aHnOHBL. *MexaHu3M AHMCCOIMAIMKM BELIECTB C Pa3jIMYHbIMH BHIaMU
xuMudeckon cBs3u. [lonstue o crenenu aucconuanu.* CuiabHbIC U Ca0bIe AIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCIIOBUS MPOTEKAHHs peakluid HOHHOrO OOMEHa /0 KOHIA.
[TonHble M COKpalIEHHBIE HOHHBIE YPABHEHUS pEAKIHil. XMMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUI U
COJIeil B CBETE MpeACTaBICHHI 00 3JeKTpoIuTUYecKoil nuccounanuu. Cpena pactsopa. KauectBeHHbIe
peaKIuy Ha KaTHOHBI M aHUOHBI: XJIOPU/-, OpOMUI-, HOAMI-, CYIb(at-, KapOOoHaT-, CHIIUKAT-, pocdart-
AQHUOHBI; TUAPOKCUA-UOHBI, KATUOHBl aMMOHHUS, MarHus, Kaibll¥s, alloMUHUS, xkene3a (2+) u (3+),
Meau (2+), LMHKA, TPUCYTCTBYIOLIUE B BOJHBIX PAaCTBOpAX.

XUMHYECKUN HKCIEPUMEHT: O3HAKOMJIEHME C MOJEISMH KPUCTAUIMYECKUX PEHIETOK
HEOPraHUYeCKHX BEIIECTB — METaUIOB M HEMETaUIoB (Tpaduta W amMmasa), CIO0XKHBIX BEIIECTB
(xJopuaa HaTpus); HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakIiMu OT BO3JEHCTBUA
pa3MUUHBIX  (AKTOPOB; HCCIIECOBAHUE DJIEKTPOIPOBOAHOCTH  PACTBOPOB  BEIIECTB, Ipolecca
JMCCOLIMAIIMU KUCIIOT, IIeNoueil u cosell (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPUATIOB); POBEICHUE
OIBITOB, WJUTIOCTPUPYIOUINX MPU3HAKU MPOTEKAaHUs] PeaKklMi MOHHOro oOMeHa (oOpa3zoBaHME OCajKa,
BBIJICJICHHE Ta3a, OOpa30BaHME BOJIbI); OIBITOB, WJUIFOCTPUPYIOUIMX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX pEAaKIUil (TOpeHHe, peakUuu pa3joKEHUs, COEIMHEHHs); pacllo3HaBaHUE
HEOPraHWYeCKHX BEIIECTB C IMOMOUIbI0 KAYeCTBEHHBIX pEaKIUil Ha HWOHBI, pElIeHUE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hemeranisl 1 UX COeTUHEHUS

OO6mas xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTEHEHU
okucineHus. CrpoeHue M (U3NYECKHE CBOICTBAa MPOCTHIX BEIIECTB — TaJlOTEHOB. XHUMHYECKHE
CBOMCTBa Ha mpuMepe Xjopa (B3aUMOJCICTBHE C MeTalllaMHM, HEMEeTallJlaMd — BOJOPOJIOM U
KkuciaopoaoM, *menouamu®).  Xmopoogopoa. ComnsHas  KHUCIOTa, XHWMHYECKHE CBOMCTBa,
*momydyenue®, mnpumeHeHue. *JleficTBHEe XJopa M XJOPOBOJOPOJia HA OPraHU3M delloBeKa.™
Baxueiime X0puabl 1 X HaXOXKIACHUE B IPUPOJIE.

OO6mas xapakTepuctuka 35eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB KHCJIOPOIa
U cepbl. XapakTepHble CTENCHH OKUCICHHS.

Crtpoenue u ¢uznyecKkue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJAA U CEpbl. AJUIOTPOIHBIE
MOJU(UKAIIMH KACIOPO/a U cepbl. XMMHUYECKHE CBOMCTBA cephl (B3aMMOAEHCTBUE *c HemeTanaamu™
— BOJIOPOZIOM U KHCIIOPOJIOM, METaJUIaMU, *KOHIIEHTPUPOBAHHBIMHU a30THOM M CEPHOW KHCIOTaMM).*
CepoBoniopoJi: cTpoeHHe, pU3NYeCKUe U XMMUYECKHE CBOMCTBA (KUCIIOTHBIE W BOCCTAHOBHUTEIbHBIE
cBoiicTBa). OKCUIBI cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKcUJ0B. CepHas Kuciora: pusndeckue u
XHUMHYecKHe cBoiicTBa (00mue u cneundpuyeckne). Coiam cepHOi KUCIOThI, KAaUeCTBEHHAs PeaKIHs Ha
cynabdar-uoH. CepHucras KucioTta. *XUMHYECKHE peaklUd, JieXKallie B OCHOBE IPOMBIIUIEHHOTO
crioco0a rnoyryuyeHus cepHoil kucnoTel. * HaxoxeHue cepbl U e€ coeuHeHnid B mpupoae. [Ilpumenenne
Cepbl U €€ COEAMHEHWH B ObITY M B NMPOMBIIUIEHHOCTH. *XHMHUECKOE 3arps3HEHHE OKpY Karolen
Cpeabl COeIMHEHUSAMHU Cepbl (KMCIOTHBIC OXKAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
peaoTBpamieHus. *



OOmast xapakTepucTHka 371eMeHTOB VA-Tpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB a30Ta M
dbocdopa, xapakTepHbI€ CTETICHH OKHCIICHHUS.

A30T, pacipocTpaHeHHe B MpHUpoJie, GPU3NUECKHUE U XUMHUYECKIE CBOWCTBA (B3aMMOACHUCTBHUE C
MeTaJUlaMU U HeMeTaJlaMHU - KHUCIOPOAOM U BoaopoaoM). KpyroBopor azora B nmpupozge. AMMHUAK:
¢usnveckue M XUMHYECKHE CBOWMCTBAa (OKMCIIEHHWE, OCHOBHBIC CBOMCTBA BOJHOTO pacTBOpA),
*nonydyenue® u mnpumeHeHue. ColM aMMOHHUSA: COCTaB, (U3MYECKME U XUMHUYECKHE CBOMICTBa
(paznokeHue, B3aMMOJEICTBHE CO IeIo4YamH), NpuMeHeHue. KadecTBeHHas peakuusi Ha HOHBI
aMMOHUS. A30THas KUCJIOTa, €€ (U3NYecCKue M XMMHYECKHEe CBOMCTBa (oOmue u cnenuduaeckue),
*nonydenue.* Hurparel (pasnoxkenue). A30TuUCTasg KucioTa. Vcmoib30BaHWE HUTPATOB U COJEH
aMMOHMsI B KauecTBE MMHEPAIbHBIX YAO0OpeHHiH. *Xumuueckoe 3arps3HEHHE OKpPY)KaroLlel cpeibl
COCIMHEHUSMH a30Ta (KUCIIOTHBIE JJOXK/IHU, 3arpsi3HEHNE BO3/1yXa, TOYBbI U BOJIOEMOB). *

®dochop, *amnorponHsle Momudukammu (ochopa,* duzmUecKkne M XUMHUUYECKHE CBOWCTBA
(B3aMMOACUCTBHE C METaUIaMH, HEMETaUlaMH, *KOHIICHTPUPOBAHHBIMH a30THOM M CEpHOM
kucioramu).* Oxcup pocdopa (V), oprodochopHas kuciaora: pu3nUecKkne U XMMUIECKHUE CBONCTBA,
*nomydyenue.* *lloHsATHE O MHHEpaJIbHBIX YHOOpeHHsX: HUTpaTtel U Qocdarel. IlonsTHe o0
KOMIUIEKCHBIX  yoOpeHusax.* OOmas xapakTepuctuka 3meMeHToB IVA-rpymmel. OcobGeHHOCTH
CTPOCHUSI aTOMOB YIJIepoJia M KpeMHHsA. BalleHTHOCTh M XapaKTEpHBIC CTEIIEHH OKHCICHHS aTOMOB
yriepoja u KpeMHus. PacripocTpanenue yriepoaa B Ipupoe, XapakTepHble CTEIIEHH OKUCICHMUSL.

Yriepon, aorporHbie Mogudukanun (rpadur, aMas), GU3NIecKrHe 1 XUMUICCKUE CBOMCTBA
IIPOCTHIX BELIECTB (B3aMMOJICHCTBHE C METalJIaMH, HEMETAJUIaMH, *KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHoil kucioramu)*. Ancop6ums. KpyroBopor yriepona B mnpupoxe. OKCHIBI yriepojia, HX
¢u3nyeckre U XMMUYECKUE CBOWMCTBA, MOIy4YEHUE U MPUMEHEHHUE, eiiCTBUE Ha OpPraHU3M 4YeJOoBeKa.
*JKOJOTHYEeCKHEe TMPOOJIeMBbI, CBs3aHHBIE ¢ oOkcuaoMm yriepona(lV); rumoresa T1i106amBHOTO
NOTEIUIEHUS KJIMMaTa; MapHUKOBBIA 3(dekt.* YronpHas kuciaora u e€ coiau, UX (U3NYECKUE U
XMMHAYECKHE CBOWCTBA, *moiydeHne W npuMeHeHue.* KadecTBeHHas peakiusi Ha KapOOHAT-WOHBI.
Vcnonb3oBanue kKapOOHATOB B ObITY, MEAULIMHE, IPOMBIIIIEHHOCTH U CEJILCKOM XO3SHCTBE.

OO6mue npencraBieHuss 00 OCOOEHHOCTAX COCTaBa M CTPOEHUS OPraHUYECKUX COEIUHEHHM
yriepoa (Ha mpuMepe MeTaHa, 3TUJIEHA, ITaHOJIa, YKCYCHOW KUCIOTHL. *MX cocTaB M XMMHMUECKOe
crpoenue. Knmaccudukamus opranndecknx BemecTB.* [ToHATHE 0 OMOJOTHYECKH BaYKHBIX BEIECTBAX:
KHpax, Oenkax, yrieBoJaXx — M HMX pOJM B KH3HM 4YeloBeka. *MaTepualibHOE€ €IWHCTBO
OpPTaHUYECKUX U HEOPTaHMYECKUX COEAMHEHHH. *

Kpemuuii, ero ¢usnyeckne M XHMHYECKHE CBOWCTBA (Ha MNpUMepe B3aUMOACWUCTBUS C
MEeTaJlJIaMi U HeMeTayulaMu), *nomydeHue™® u mnpumeHeHue. *CoeAMHEHHS KPEMHHS B MPUPOJE.
Oo6ume mpencrasineHust 06 okcuae kpeMHusA(IV) u kpemuueBoii kucnore. CUIUKaThl, PU3NUECKUE U
XMMHAYECKHE CBOWCTBA, TOJYYCHHWE M TPUMEHEHHE B OBITY, NMPOMBIIIICHHOCTH (B MEIUIIUHCKOH,
3JIEKTPOHHOM, CTPOUTENBHOW W JAp.). Baxuelmue cTpouTenbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
LIEMEHT, OETOH, Kene300eToH. [IpobieMbl 6e30MacHOro UCIOIb30BaHUS CTPOUTENBHBIX MaTEPHAIOB B
MIOBCEHEBHOM KU3HU. *

XHUMHUYECKUN SKCTIEPUMEHT: U3ydeHHe 00pa3[0B HEOPraHMUYECKUX BEIIEeCTB, CBOWCTB COJISTHON
KHUCJIOTBI; NPOBEJEHNE KadeCTBEHHBIX PEAKIMH Ha XJIOPUI-MOHBI M HaONIOJeHHWE MPU3HAKOB HUX
MPOTEKAHMs; ONBITHL, OTpaXaoIKe (U3NUECKne W XHUMHUYECKHE CBOWCTBA TAJIOTCHOB H WX
COEMHEHUH (BO3MOKHO MCIOJIb30BaHHE BUAEOMATEPHATIOB); O3HAKOMIICHHE C 00pa3laMi XJIOPUIOB
(rajoreHu10B); O3HAKOMJIEHHE ¢ Oo0pa3laMu cepbl U €€ COeIMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATepualioB);  HaOmIoJieHWe  mporecca  oOyriaMBaHMs — caxapa  HOJ  JEeHCTBUEM
KOHIEHTPUPOBAHHOW CEpPHOM KHCIIOTHI; H3y4Y€HHE XHMHUYECKHUX CBONCTB pa30aBIE€HHOW CEpHOMN
KHUCJIOTHI, TPOBEJIEHHE KAYeCTBEHHOM peakiuu Ha Ccynab(paT-HOH M HaOMIOJeHHe NpU3HaKa eé
MPOTEKaHMsI; O3HAKOMJIeHHE C (U3MYEeCKUMHU CBOWCTBaMHM a3oTa, (ocdopa W MX coenuHEHUH
(BO3MOXXHO HCHOJb30BAaHME BHJIEOMATEpHaoB), oOpa3laMu a30THBIX U (ocOpHBIX yHnoOpeHMii;
MOJTyYeHHe aMMHUaKa U U3y4eHHe ero CBOICTB; MPOBEIEHNE KaUeCTBEHHBIX PEaKIuii HA NOH aMMOHWSI
u ¢ocdar-MOH W H3yYEHHE NPU3HAKOB HX NPOTEKaHMs, B3aMMOJICWCTBHE KOHIIEHTPHUPOBAHHOMN
a30THOM KHUCIOTBI C MEIbI0 (BO3MOYKHO MCIIOJIb30BAHUE BUCOMATEPUANIOB); M3Yy4E€HUE MoJeNel
KPUCTAJUIMYECKHX PpEemETOK aimasza, TIpaduTa; O3HAKOMJIICHME C MPOIEccoM  ancopOuuu
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pPacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YINIEM UM YCTPOHCTBOM IHPOTHBOrasa; IOJIy4EHHE
YIJIEKUCIIOTO ra3a M M3y4YEeHUE €ro CBOMICTB; NPOBEJCHHE KAYECTBEHHBIX peaklui Ha KapOoHaT- U
CWJIMKAaT-UOHbl U U3YYEHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHME C IPOAYKIMEH CHUIMKATHOMN
IIPOMBIIIJIEHHOCTH; PELICHUE JKCIIEPUMEHTAIbHBIX 3a/1a4 M0 TeMe «BaxkHeilnne HeMeTaulbl U MX
COCIMHECHUS.

Mertamibl 1 X COeAMHEHUS

OO0mrast XapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU WX MOJIOKEHUS
B llepuonnueckoil cucreme xumuueckux sieMeHTOB J[. M. MeHaeneeBa M CTpPOEHHS aTOMOB.
Crpoenne w™etaioB. Meranauyeckass CBS3b W METAUIMYECKas KPUCTAJUIMYECKAs pEeIIETKa.
DIIEKTPOXUMHUYECKUMN psii HAIpsKEHUH MeTauioB. PU3nyeckue 1 XMMHUYECKUE CBOMCTBAa METAJNIOB
(B3amMOJIEHCTBHE C KHCIOPOJOM, BOJOW, KHCIOTaMu). *OOmue CrnocoObl MONTYYSHUS METAIOB.
[TonsiTue 0 KOPpPO3MH METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHI MX OT Koppo3uu. CruiaBbl (CTajb,
9yT'yH, TIOPaTIOMUHNN, OPOH3a) ¥ UX IPUMEHEHUE B OBITY M MPOMBINIICHHOCTH. *

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

[[{erouHO3emMenbHBIE METAUIBI MarHUi M Kajablui: moJiokeHue B Ilepuoanmueckoi cucreme
xuMmuueckux sneMeHtoB JI. M. MeHueneeBa; CTpO€HHE HMX aTOMOB; HAaXOXJICHHE B MPUPOJE.
duznyecknue U XUMUYECKUE CBOMCTBA MarHus M Kanblivd. BaxkHeilue coeuHeHUs Kanblus (OKCHI,
TUPOKCHL, o). *JKECTKOCTH BO/IBI U CIIOCOOBI €€ YCTpaHEHUs. ™

Amomunuii: nonoxenue B Ilepuonuueckoir cucrteme Xxumuueckux anemeHtoB [l U.
MeHpeneeBa; CTpOCHHE aToMa; HaxoxaAeHHe B mpupoge. dusnyueckue U XUMHUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBONCTBA OKCHJIA M TUPOKCUIA ATFOMUHHUS.

JKeneso: nonoxenue B [lepuoguueckoit cucreme xumudeckux ieMeHToB /. M. Menneneesa;
CTPOEHHE aTOMa; HaxOXJAeHWe B mpupoje. Puznueckue U XUMHYECKHME CBOMCTBA JKele3a
(B3auMozielicTBHE C METaJUIaMU, KUCJIOTaMH M cojisiMu). OKcupl, ruapokcuasl u conu sxenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U *monydyeHue.™

XUMHYECKUN OKCIEPUMEHT: O3HAKOMJICHHE C O00pa3laMd METaJJIOB U CIUIAaBOB, WX
(bu3MYECKUMHU CBOWCTBAMU; M3y4EHHE PE3yIbTaTOB KOPPO3UM METAIIOB (BO3MOKHO HCIOJB30BaHUE
BHJIEOMATEPHAIOB), OCOOEHHOCTEW B3aMMOJCHCTBHUSI OKCHJA KaIbIUS M HATPHUS C BOJAOU (BO3MOXKHO
UCIONIb30BaHUE BHUAEOMATEpUAIOB); HCCIEAOBAHME CBOMCTB KECTKOW BOJBI; Mpollecca TOPEHUS
xKeyne3za B KHCIOpoJe (BO3MOXXHO HCIIOIb30BAaHUE BHJIEOMATEPHANIOB); MPU3HAKOB TMPOTEKAHMS
KAueCTBEHHBIX pPEaKIMii Ha MOHBI (MarHus, KaubllMs, adtoMuHus, 1uHKa, xene3a(ll) u xenesza(Ill),
menu(Il)); HaOmoMEeHe U ONMKCaHME TPOIECCOB OKpAITMBAaHUS TUIAMEHH WOHAMHU HATPUs, KIS U
Kanmbplusl (BO3MOXHO HCIOJIB30BaHUE BHAEOMATEpUANIOB); HCcleAoBaHHEe aMQpOTEPHBIX CBOWCTB
THAPOKCH/IA ATIOMUHHUS W THAPOKCHUJIA IIMHKA; PEIICHHE SKCIEePUMEHTAIBHBIX 3a/ad 10 TeMe
«BaxHelnme MeTaJlibl U X COSAUHEHUS».

XUMHS U OKpYy:Karollas cpesia

*HoBble Marepuanbsl M TeXHOJNOTHWH. BemiectBa u Mmarepuanbl B TOBCEIHEBHOW KHU3HH
yenoBeka. XUMHUS U 30poBbe. be3onacHoe HCnoabp30BaHNE BEUIECTB U XUMHUECKUX PEaKuil B OBITY.
[TepBast mOMOIIL TPU XUMHUECKUX 0KOTaxX U OTpaBiIeHUAX. OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH. ™

*Xumuueckoe 3arps3HeHHE OKpy’Karollell cpenpl (MpeneibHas JONyCcTHMas KOHLIEHTpalus
BemiecTB — [1/IK). Poibp xumuu B perieHnu 3K0JI0rHyeckux npooiem.™

*TIpupoaHble MCTOYHHUKH YTIJIEBOJIOPOAOB (Yyrojib, HMPUPOJIHBIM Ta3, HEPTh), MPOAYKTHI HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XVUMUYECKUH SKCIIEPUMEHT: H3ydyeHue 00pa3lloB MaTepHalioB (CTEKJIO, CILIaBbl METAJJIOB,
MOJINMEpHBIE MaTepuabl).™

MexpeameTHbIe CBSI3U
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Peanuzanust MeXnpeMETHBIX CBS3€HM MpU U3YYEHUH XUMHH B 9 KJlacce OCYILECTBIISIETCS Yepe3
UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX IIOHATUN, TaK U TOHATHH, SBISIOLIUXCS
CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE MOHATHSA: HAY4HbIH (DaKT, rUmores3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KIaccHu(UKaIus, IepUOAUIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPECHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3()PEKT, TEXHOTIOT s, MaTepPHAIIbI.

®dusuka: Marepusi, aroM, DdJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIUA, H30TOIBI,
PaaMOAKTUBHOCTb, MOJIEKYJA, IEKTPUUYECKUN 3apsij, MPOBOJHUKH, MOIYIPOBOAHUKH, TUIECKTPUKH,
(OTORIEMEHT, BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHWE BEIIECTBA, Tra3, pacTBOpP,
PacTBOPUMOCTD, KpUCTAIITMYECKasl PEIIETKA, CIUIaBbl, (PU3UUECKUE BEIIMYUHbBI, SAMHUIIBI U3MEPEHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢orocunres, npixaHue, Ouocdepa, 3KOCHCTEMa, MHHEpAIbHbIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YVYEBHOI'O ITPEJJMETA «XUMWS» HA
YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30OBAHUMA

B nenom pesynbrarsl ocBoeHust o0ydaronumucs ¢ 311P yueGnoro npeamera « XuMusi» JOJKHBI
coBmajiaTh ¢ pe3yibTaramu DenepalibHON pabodeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMS.
Haubonee 3HAUNMBIMHE SIBIISTFOTCS:

JIMYHOCTHBIE PE3VIJIbTATDI:

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHUS
JOCTUTAIOTCS B XOJA€ OOy4YeHUS XUMHUU B €AMHCTBE y4E€OHOM M BOCMUTATEIBHON NEATETHHOCTH B
COOTBETCTBUHM C TPAJULHUOHHBIMU POCCUHUCKHUMH COIMOKYJIBTYPHBIMH U JTYXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMU, TPHUHATBIMM B OOIIECTBE MpaBUJIaMHU M HOPMaMH TIOBEACHHS M CIIOCOOCTBYIOT
MpolLeccaM caMOMO3HAHUS, CAMOPA3BUTHS U COITMATU3AINN 00yUatOIUXCsl.

JlngHOCTHBIE PE3YNBTATH OTPAKAIOT TOTOBHOCTH 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUHA M PACIIMPEHUE ONBITA JAESITEIILHOCTU HAa €€ OCHOBE, B TOM
YHCJIE B YACTHU:

1) maTpuOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIHTYPHOMY, HMCTOPHYECKOMY M HAYIYHOMY
HACJIEUIO, TOHUMAaHMS 3HAYEHHS XHMHUYECKOM HayKM B JKM3HM COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON WH(MOpMAIMEd O TEepeIoBBIX JOCTIKEHUSIX M OTKPBITHSIX
MHUPOBOM U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUSIX 00 YCTpOICTBE MUpa U
00I1eCTBA;

2) rpa’kJJaHCKOTO BOCTIMTAHMUS:

MPEACTABICHUSI O COLMAIBHBIX HOPMaxX U TMpaBWIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeIOBATENIbCKOM, TBOPUYECKOW MW JIPYTHX BHJAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JAEATEIHHOCTH TPU BBHIMOJHEHHH YYeOHBIX, MMO3HABAaTEIbHBIX 3aj1ad,
BBITIOJITHCHUM XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB, CTPEMJICHHUS K
B3aMMOINOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce JToi Y4eOHO# JesITeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEICHHE W TOCTYIKH CBOUX TOBAPHIIEH C MO3HWIIMM HPABCTBEHHBIX M IMPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) IEHHOCTH HAyYHOTO TTO3HAHUS

MHPOBO33PEHUYECKHUX MPEACTABICHUM O BEUIECTBE U XUMHUYECKOW PEaKlMHh, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABJSIOMIMX OCHOBY JJIsi TOHUMAHHUS CYITHOCTH
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HAyYHOW KapTHHBI MHUpPA, MPEACTABICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHS MPHPOJIHI,
B3aUMOCBS35X YEJIOBEKA C MPUPOHON CPENOi, O PO XMMHUHU B MO3HAHUM 3THUX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIX MOTHBOB, HAIPABJICHHBIX Ha TOJIyYEHHWE HOBBIX 3HAHUH TIO XUMHH,
HEOOXOIUMBIX JJIs1 O0BSICHEHHS Ha0JII01aeMbIX MTPOLIECCOB U SBJICHUM;

MO3HABATEIILHON, WH(MOPMAIMOHHON M YHUTATEIIbCKOW KYyIbTYpPhl, B TOM YHCIIE HaBBIKOB
CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOW JUTEPaTypoOil, TOCTYMHBIMU
TEXHUYECKUMH CPEICTBAMU MH(POPMAITMOHHBIX TEXHOIOTHIA,

uHTEpeca K OOYyYEHHI0O W TO3HAHMIO, JI0003HATENbHOCTH, TOTOBHOCTM M CIIOCOOHOCTU K
caMo00pa30BaHUIO, TMPOCKTHOW H WCCIEAOBATEIbCKON MACSITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YEHHS B ajbHEHIIEeM;

4) hbopMupOBaHUS KYJIBTYPHI 3A0POBBSI:

OCO3HAHHUS IICHHOCTH *H3HU, OTBETCTBEHHOTO OTHOIICHUS! K CBOEMY 3/10POBbIO, YCTAHOBKU Ha
3JI0POBBIN 00pa3 KU3HH, OCO3HAHMSI TIOCIEICTBUNA U HENPHUSITHS BPETHBIX NMPUBBIYCK (YMOTpeOIeHUS
QJIKOTOJIsl, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COOJIIO/IeHUsT TMpaBuUil 0e30MacHOCTU MpuU
oOpaleHuu ¢ XUMUIECKIMHE BEIISCTBAMH B OBITY U pealbHOU KU3HU;

5) TpyZIOBOTO BOCIIUTAHUSI:

WHTEpeca K MPAKTUYECKOMY HM3y4eHUIO Mpodeccuii U Tpyna pa3imdHOro poja, YBOKEHUE K
TPYAy U pe3yibTaraM TPYIOBOU NEATEIHHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX
3HAHUU 110 XUMHH, OCO3HAHHOTO BHIOOpA WHAMBHAYAILHON TPACKTOPUU TIPOJOHKCHHS 00Pa30BaHHUS C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTM K XHUMHHU, OOIIECTBEHHBIX HWHTEPECOB U
MOTPEOHOCTEH, YCICIHON MPOPECCHOHANBHON AEATSIPHOCTH W Pa3BUTHS HEOOXOJWMBIX YMCHHIA,
TOTOBHOCTB aJaTUPOBAThCA B MPO(eccroHalbHOI cpeie;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

9KOJIOTHUECKH I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJE KaK HWCTOYHUKY XKU3HU Ha 3emIe,
OCHOBE €€ CyYIIEeCTBOBAHMS, NMOHMMAaHHUS IIEHHOCTH 3JI0pOBOro M Oe3omacHOro olpa3a >KU3HH,
OTBETCTBEHHOT'0 OTHOILIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 370POBbIO, OCO3HAHUS
IIEHHOCTH COOJIIOJICHHST TIpaBUJI O€30MacHOrO TOBEACHHUS MpH paboTe ¢ BEIIeCTBaMHU, a TaKXkKe B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, MOJTydaeMble TIPH W3YYCHHHM XUMWH, IS PEIICHUsS 3ajad,
CBSI3aHHBIX C OKpPY)KAIoIIed MPUPOTHONW CPEAON, MOBBIIICHUS YPOBHS JKOJOTHYECKOW KYIbTYPHI,
OCO3HaHUs TI00ATBHOTO XapaKTepa IKOJIOTHYECKUX IMPOOJIIeM U IyTeH WX PEIICHHS IOCPEICTBOM
METOJIOB XUMUHU;

OKOJIOTHYECKOTO  MBINIJICHUS, YMEHHUS PYKOBOJCTBOBAThCSI WM B  ITIO3HABATEIHHOM,
KOMMYHHUKATHBHOW U COLIMATbHON MPAKTHKE.

METAIIPEJIMETHBIE PE3VJIbTATDI

MeTanpeaMeTHbIE pe3ybTaThl OCBOCHHS 00pa30BaTENbHON MPOrpPaMMBI M0 XUMHUU OTPAKAIOT
OBJIAJICHHUC YHUBEPCATHHBIMU MTO3HABATEIIBHBIMU JICHCTBUSAMU, B TOM YHCJIE:

1) 0Ga30BbIC JOrHYECKHE JCHCTBUS:

BBISIBJISITH IPUYHHBI M CJICICTBUS MTPOCTHIX XUMHYECKUX SIBIICHUI;

OCYIIECTBIISITh CpaBHEHHUE, KITaCCU(DUKAIIMIO XUMUYECKIX BEIIECTB IO 3a/IaHHBIM OCHOBAHUSM
1 KPUTEPHUSM JJTS YKa3aHHBIX JIOTHYECKUX OTEPAIIHA;

CTPOUTH JIOTMYECKOE CYXKJICHHE TIOCle TPEIBAPUTEIBHOTO aHajiu3a, BKIIOYAIOIIee
YCTaHOBJICHUE PUIHHHO-CIICACTBCHHBIX CBSI3CH

CO3/1aBaTh, MPUMEHSATH U MPE0oOPa30BBIBATH 3HAKU M CUMBOJIIBI, MOJIEII U CXEMBI JJIsl PEIICHUS
y4eOHBIX M IO3HABATEIBHBIX 3/1a4 C IIOMOIIBIO MTearora;

MPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE XUMUYECKUX MPOILIECCOB M UX TOCIEICTBUS;

2) 0a30BbIC UCCIIEA0BATEIILCKUE ICHCTBHS:

C TOMOIIBI0 TeAarora MPOBOJUTh XUMUYECKHUH OMBIT, HECIOXKHBIM JKCHEPUMEHT, IS
YCTAaHOBJICHUSI OCOOCHHOCTEH 00BEKTa M3YYCHHSI, IPUIMHHO-CIICICTBEHHBIX CBSI3€H M 3aBUCHUMOCTEH
00BEKTOB MEXKTY CO00ii;

C TIOMOIIBIO TIEJarora WM CaMOCTOSTEIBHO (OPMYIUPOBATH OOOOMICHUS M BBIBOJIBI 1O
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pe3yJbTaTaM MpOBEICHHOTO HAOIIOICHHS, OTBITA;
3) pabota ¢ nHMOpPMAITHEIi:
BBISBJIATH JACUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOIMMBIX JIJIsl PEIICHUS MOCTABICHHON
3a7a4u;
npeoOpa3oBbIBaTh HHPOPMALIMIO U3 OJTHOTO BUAA B APYTroM (TAOIHUILy B TEKCT U IIp.);
UCKaTh WM OTOMPATh MHGOPMALIUIO MIIH TAaHHBIE U3 HCTOYHUKOB C YUETOM IPEIOKECHHOM
yueOHOI1 3a/1a41 U 33/1aHHBIX KPUTEPHEB.

OBrnajieHue yHUBEPCAIbHBIMU Y4€OHBIMU KOMMYHHUKATUBHBIMU JEHCTBUSMHU:

OpPraHU30BBIBATh YUEOHOE B3aMMOJICHCTBHE B TPYIIE (ONPEAEATh OOIIUE 1EIH, PACTIPEALISITh
pOJIH, TOTOBAPUBATHCS JIPYT C IPYTOM U T. 11.).

C MOMONIBIO MEJarora WM CaMOCTOATENIBHO COCTABJISITh YCTHBIC M NMHUCHbMEHHBIE TEKCTHI C
KCIOJIb30BAHUEM WJUTOCTPATUBHBIX MAaTEPUAJIOB ISl BBICTYIUIEHUS MIEPEN AYAUTOPUEH;

OpraHU30BBIBaTh yUYE€OHOE COTPYAHHUYECTBO M COBMECTHYIO JEATECIBHOCTh C YyYUTEIEM U
CBEPCTHHUKAMH, pa0dOTaTh WHIWUBUIAYaTbHO M B TPYIIIE: HAXOIUTh OOINee pEIICHHEe W pa3peliarh
KOH(MIMKTHI HAa OCHOBE COTJIACOBAaHMA TMO3UIMI U y4yeTa HUHTEpecoB; (GOPMYIHUPOBATS,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOUIMI NOPOAYKT, NPUHUMATH U Pa3leliTh
OTBETCTBEHHOCTh U MPOSIBIATH TOTOBHOCTH K MIPEAOCTABICHUIO OTYETA NIEPE TPYIIION.

OBnazneHre yHUBEPCAIbHBIMU YUEOHBIMH PETYISITUBHBIMU JCHCTBUSIMHU:

oOHapyXuBaTh W (POPMYIUPOBATH YUYCOHYIO MpoOIEMy, ONpenesITh Lelb Yy4eOHOU
JIeSITEILHOCTH;

BJIAJICTh OCHOBAaMH CAMOKOHTPOJISI, CAMOOLICHKH, MPUHATHS PEIMIEHUA U OCYLIECTBIICHUS
OCO3HAaHHOTO BBIOOpA B y4eOHOH U MO3HABATEIHHON ACSITENEHOCTH;

COOTHOCHUTbH CBOM JCHCTBHS C INIAHUPYEMBIMU pPE3yJIbTaTaMHU, OCYIIECTBIIATh KOHTPOJIb CBOEH
NEeSTeNIbHOCTH B TMpOIecce IOCTUKEHHS pe3yibTaTra, OMpPEeNeNiaTh CIOCOObl IEHCTBHII B paMKax
MPEAJIOKEHHBIX YCIOBUH H TpeOOBaHHM, KOPPEKTUPOBATh CBOU JCHCTBUS B COOTBETCTBUM C
W3MEHSIOLIENCS CUTYallUE;

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYAaIlMH U MIpelarath MjiaH €€ U3MEHEHHUS;

MPeBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU pPellIeHUU y4eOHOM 3a1auu;

MOHUMATh MPUYHMHBI, TI0 KOTOPHIM HE OBLI JOCTUTHYT TPeOYyeMbIH PE3yJbTaT NesATEIbHOCTH,
OTIpeIETISATH TO3UTUBHBIC U3MEHEHUS U HallpaBJIeHUs, TpeOyrolne AanbHeiIend padboThl;

OCO3HAHHO OTHOCHUTBCSA K IPYTrOMY YEJIOBEKY, €0 MHEHUIO.

I[NPEAMETHBIE PE3VIJIBTATHI

B cocraBe mpenMeTHBIX pe3yabTaTOB IO OCBOGHHIO 00S3aTENBHOTO  COJEp)KaHuS,
YCTaHOBJIEHHOTO JaHHON DenepanbHON paboueil mporpaMMou, BBIIENSAIOT: HAyYHbIe 3HAHUS, YMEHUS
U crnocoObl AeicTBUi, cnenuduyeckue s yueOHoro mpeaMera «XuMHUs», BUIbl AE€ATE€IbHOCTU O
MOJIYYEHUIO HOBOTO 3HAHMS, €r0 HWHTEPIpeTaIy, MPeoOpa3oBaHUI0 U MPHUMEHEHHUIO B Pa3IUYHBIX
y4€OHBIX M HOBBIX CUTYaIIHSIX:

MPEACTABICHUE O 3aKOHOMEPHOCTSIX M II03HABAEMOCTH SIBJICHUM NPUPOJbI, MOHUMaHHE
OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMMYECKOH HayKu Kak 00JacTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
KOMITOHEHTa OOIIeH KYJIbTYphl U MPAKTUYECKON JEATEILHOCTH YeIOBEeKa B YCIOBHUSIX COBPEMEHHOIO
00111ecTBa; MOHUMAHUE MECTa XUMHUHU CPEIH IPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAMHM IIOHATUMHOIO anmapara M CUMBOJAYECKOTO S3bIKA XWUMHM JUIS
cocTaBieHUs] (OPMYJT HEOPraHUYECKUX BELIECTB, YPAaBHEHUN XUMHUYECKUX peakIuil (C omopoi Ha
QITOPUTM YYEOHBIX JIeHCTBUI); BIaJeHHe ocHOBamMu xumuueckod HoMeHKIaTypsl (IUPAC wu
TPUBUAIBHON) U YMEHHUE HCII0JIb30BaTh €€ Ui pelIeHUs] yueOHO-I03HaBaTeIbHBIX 33/1a4 C TIOMOIIBIO
YUUTEINS; YMEHUE UCTIONB30BaTh MOJIEIH /IJisi OOBSICHEHUS CTPOCHHSI aTOMOB U MOJIEKYJI 110 AJITOPUTMY
C OIIOPOM HA OIIPENEIICHNUS;

MPEACTABICHUE O CUCTEME XMMUUYECKUX 3HAHUM M YMEHHE C IOMOILUBIO YUWUTEI NPUMEHSATH
CUCTEMY XMMHYECKHX 3HAHWM ISl YCTAHOBJIEHUS B3aMMOCBS3€M MEXKIy M3YYEHHBIM MAaTEpPHAIOM M
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MIPY TIOJIYYEHUW HOBBIX 3HAHUI, a TaK)Ke B MPOIIECCe BBHIMOTHEHUS yUEOHBIX 3a/laHui U Tpu pabore ¢
MCTOYHUKAMU XUMHUYECKOIN HHPOpMAIINK, KOTOpask BKIIOYAET:

BOKHEHIINE XMMHUYECKHE TMOHATUSA: XMMHUYECKHH DJJIEMEHT, aTOM, MOJIEKyJa, BELIeCTBO,
MIPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHAas U
MOJICKYJISIpHAsl MAacChl, KOJMYECTBO BEILECTBA, MOJb, MOJSPHAs Macca, MOJSIPHBIA O00bEM, OKCHI,
KHCIIOTa, OCHOBaHHWE, COJb (CpelHss), XUMHUYECKas peakius, peakluu COEAMHEHHUS, pPEeaKluu
pa3NoKEHUs, peakuuu 3aMElIeHHs, peakuuu oOMeHa, TeruioBod 3(P(eKT peakuuu, 3K30- H
SHAOTEPMUUYECKUE PEAKIUU, PacTBOpP, MaccoBasl JOJISI XHMHUYECKOrO 3JEMEHTa B COCIUHEHHH,
MaccoBas JI0JIsl U MPOLIEHTHAs KOHIICHTPALMs BEIIECTBA B PACTBOPE, SIPO aTOMa, MJIEKTPHUECKUH CIO0M
aToMa, aroMHas opOuTaib, paguyc aTOMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b,
AJIEKTPOOTPHUIIATEILHOCTh, TOJIAPHAsE M HENOJsipHAs KOBAJICHTHAas CBsA3b, HMOHHAs  CBS3b,
METaJJIM4ecKasl  CBSI3b,  KpUCTa/LIMYeckas  peuierka (aromMHas, HMOHHas, MeTaJUIM4ecKas,
MOJICKYJISIpHAsi), HMOH, KaTHOH, aHWOH, OJIEKTPOJIUT M HE DJICKTPOJUT, ODIEKTPOJIUTHUECKAsS
JUCCOLMAIUs, PEAKIIMM HOHHOTO OOMEHa, OKUCIIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIINHN, OKHCIUTENb
¥ BOCCTAHOBHTEIb, OKUCIICHIE W BOCCTAHOBIICHHUE, SJIEKTPOIIN3, XUMUIECKOE paBHOBECHE, O0OpaTHMbIE
U HEoOpaTUMBbIE PEAKIMH, CKOPOCTh XUMHUYECKOW pPEaKIMH, KaTaau3aTop, MPeIeibHO JO0MycTUMAast
konuenrpauus ([11K), kopposust meTaiios, CIuIaBsl;

OCHOBOIIOJIAralolIue 3aKOHbl XMMHH: 3aKOH COXpaHeHHs Macchl, [lepumomuyeckuii 3aKoH
J1. 1. MenneneeBa, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJSpHAsl TEOPHs, TEOPHS AIIEKTPOIUTUUECKON TUCCOLMAIINY, a
TaK)Ke TMPEJCTaBICHUs] O HAYYHBIX METOJaX II03HAHHS, B TOM YHCJIE SKCICPUMEHTAJIbHBIX U
TEOPETUYECKIX METOJIaX MCCIIeI0OBAHUS BEIIECTB U N3YUYCHUS XUMHUUYECKUX PEaKIIHii;

NPECTAaBICHUE O MEPUOTUYECKON 3aBHCHMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB (paanyc
aToMa, JJIEKTPOOTPUIIATEIHHOCTh), MPOCTHIX U CIOXHBIX BEHIECTB OT IOJIOKEHHUS AIIEMEHTOB B
[lepuonuueckoil cucteme (B MaJbIX NEPUOJAX M TJIABHBIX IMOATPYIIAX) M 3JIEKTPOHHOTO CTPOCHUS
aToMa; yMeHHe OOBSCHATH CBA3b MOJIOKEHUs djeMeHTa B llepuoanueckoil cUCTeMe C 4YMCIOBBIMU
XapaKTEePUCTHKAMH CTPOSHHSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTAaB M 3apsj siipa, oOIee YHucio
3JIEKTPOHOB), pacCHpe/ieleHUeM 3JIEKTPOHOB I10 SHEPreTHYECKMM YPOBHSM aTOMOB HEpPBBIX Tpex
MIEPUOJIOB, KaJMs U KaJbIHS, KIAaCCU(DUIIUPOBATh XUMUYECKHIE DJIEMEHTHI C OTIOPOI Ha OINpeeIeHuUs
(bu3MYECKOTO CMbICIA TU(POBBIX TaHHBIX TEPUOANYECKON TaOIUIIbI;

yMEHHE KIacCH(PUIMpPOBaTh XWMHUYECKHE JJIEMEHTHI, HEOpPraHWYeCKHWe BeIIeCTBA U
XMMHUYECKHE pEaKLUUu C OMOpOil Ha CXEeMbl; OINpeNeNATh BAJIEHTHOCTb U CTENEHb OKUCIECHUS
XUMHAYECKHUX 3JIEMEHTOB, BHJl XUMUYECKOH CBSI3M M TUT KPUCTAIUTMUECKON CTPYKTYPHI B COETMHEHUSIX,
3apsi[i MOHA, XapaKTep Cpellbl B BOIAHBIX PACTBOPax BEUIECTB (KUCIOT, OCHOBAHWM), OKHCIUTENb H
BOCCTAHOBUTEJb 110 AJITOPUTMY y4EOHBIX JEHCTBUII;

YMEHHE XapaKTepU30BaTh C OMOPOH Ha cXxeMy (PU3NYECKHE M XUMHUYECKHE CBOICTBA MPOCTHIX
BEUIECTB (KHUCIOPOJ, 030H, BOJAOPOJ, rpadur, aiMas, KpeMHHH, a30T, ¢pocdop, cepa, XJIop, HATPHil,
Kalui, MarHui, KajdblUH, aITIOMHHHMA, >KElIe30) U CIOKHBIX BEIIECTB, B TOM YHCIE UX BOJHBIX
pacTBOpoB (BOJIa, aMMHAK, XJIOPOBOJOPO, CEPOBOAOPOJ], OKCHIBI M THAPOKCUIL MeTawioB I - 1A
rpymm, amomunus, meau (I1), nunka, xenesa (I u III), okcuner yruepona (II u IV), xpemuus (IV),
azota u ¢ocdopa (Il u V), cepor (IV u VI), cepuncras, cepHas, azotucras, azotHas, (ochopHas,
yrojibHasi, KPEMHHUEBass KHUCIIOTa M WX COJM); OMHCHIBATh C OMOPON Ha IMJIaH U KIIIOYEBBIC CIIOBA;
YMEHHE TMPOTHO3UPOBATh M XapaKTEPH30BaTh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT WX COCTaBa H
CTPOEHUS IOCTIe MPEeABAPUTEIHHOIO aHAIN3a M0/l PYKOBOJCTBOM I€Jjarora, NpuMEHEHHEe BELIECTB B
3aBHCUMOCTH OT MX CBOWMCTB, BO3MOXXHOCTHh NMPOTEKAHUS XUMHUYECKUX IPEBPAIICHUH B Pa3IMIHBIX
YCIIOBUSAX, BIMSHUE BELIECTB M XMMHMYECKHX IPOLIECCOB HA OPTraHU3M 4YellOBeKa M OKPYXKAIOIIYIO
IIPUPOLHYIO CpELy;

YMEHHUE COCTaBIIATH MO 00paslly, cXeMme, aJrOpUTMy YYEOHBIX JEHCTBHI MOJEKYISpHBIE U
WOHHBIC YpaBHEHHUS peaknuid (B TOM YHCIE peaknuid HOHHOTO OOMeHa ¥ OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX  PEAKIHI),  WUIIOCTPUPYIOIIMX  XMMHUYECKHE  CBOMCTBA  W3YYEHHBIX
KJ1acCOB / TPYIINT HEOPraHUYECKUX BEIECTB, a TAKXKE MOATBEPIKIAIONINX TEHETHUECKYIO B3aUMOCBSI3b
MEXy HAMH,
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YMEHHUE BBIUUCIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO
JOJII0 XMMHYECKOTO 3JIEMEHTa B COEAMHEHHMH, MAacCOBYIO JIOJIO BELIECTBA B PAacTBOpE, KOJIMYECTBO
BEIIECTBA U €ro Maccy, 00BbEM Ta30B C OMOpoil Ha oOuHe GOopMyIIbl; YMEHHE TPOBOAUTH PACUEThI 110
YpaBHEHUSIM XUMHUYECKHUX PEAKIUil 1 HAXOIUTh KOJIMYECTBO BELIECTBA, 00BEM U MACCy PEareHTOB WU
MIPOAYKTOB PEAKIIMU C ONOPOI Ha 00pasel, alrOpuT™M y4eOHBIX JeHCTBUH;

BJIaJICHHE OCHOBHBIMM METOJAaMH HAY4YHOTO T[O3HaHUA (HaOno/eHue, HU3MEepeHHue,
HKCHEPUMEHT, MOJAEIHPOBAHKE) IPH H3YYEHUHM BEIIECTB M XUMHUYECKUX SBJICHUH C ONOpPOi Ha
ITOPUTM Y4eOHBIX NEHCTBUIl; yMeHHE CPOPMYIUPOBATH MPOOIEMY U IPEIOKUTH MIYTH €€ PEeLICHUS
C TIOMOIIBIO T€/1arora; 3HaHUe OCHOB 0€3011acHOM PadOThl ¢ XUMHUYECKUMH BEIIECTBAMHU, XMMUYECKON
MOCYZAOH U J1abopaTOPHBIM 000PYAOBAHUEM;

HAJIMYHME MPAKTUYECKUX HABBIKOB IUIAHUPOBAHMS M OCYLIECTBIICHUS CICAYIONIMX XUMHUYECKUX
HKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YYHUTENs C OOCYXJEHHEM IllaHa pabOoThl WM COCTaBICHUEM
TaOJIUIIBL:

U3YYEHHUE U ONrcaHue GU3NYECKUX CBONCTB BEIIECTB;

03HAKOMJICHHE C (PU3MYECKHUMH U XUMHUECKUMH SBICHUSIMU;

OTIBITHI, WILTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKLnit;

U3Yy4EHHE CIIOCOOOB pa3ziesieHus: CMecei;

MOJTy4YeHHUE KUCIOPO/Ia U U3ydeHHE €T0 CBOMCTB;

NOJIy4EeHHE BOJOPOa U U3yYCHHE €T0 CBOMCTB;

MOJTyYeHHUE YIIIEKUCIIOTO ra3a U U3y4eHHe ero CBOMCTB;

MOJTyYeHHE aMMHaKa U U3yYEeHUE €TO CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OMPEIEIIEHHON MacCOBOM JT0JIeH paCTBOPEHHOTO BEIIECTBA;

UCCIICIOBAaHHNE U OMMCAHNE CBOMCTB HEOPTaHNYECKHUX BEIECTB PA3JIMYHBIX KIACCOB,;

MPUMEHEHUE WHIUKATOPOB (JlaKkMyca, MeTWIOpaHka U (eHondranenHa) uis OnpeneieHus
XapakTepa Cpesibl B pacTBOpaxX KHCJIOT U LIETI0YEHH;

U3YyYEHHE B3aUMOJICHCTBUS KHCIOT C METajllaMH, OKCHUAAMH METaJUIOB, PACTBOPHUMBIMU U
HEPAaCTBOPHMBIMH OCHOBAHHSIMHU, COJISIMU;

NOJIy4eHHEe HEPaCTBOPUMBIX OCHOBAHUM;

BBITECHEHHE OJTHOTO MeTaJlla IPYTUM U3 pacTBOpa COJIH;

uccienoBanre aM()OTEPHBIX CBONCTB THAPOKCUIOB aTIOMUHUS U IIMHKA;

peleHre OSKCIEpUMEHTATbHBIX 33a7ad 1o Teme «OCHOBHBIE KIIACCHl HEOPTaHMYECKUX
COCTUHEHUI;

pelIeHe SKCIePUMEHTAIBHBIX 33]1ad 110 TeMe «DIEKTPOIMTHUECKAs TUCCOITUAIIHSY;

peleHre SKCIePUMEHTANbHBIX 33/1a4 10 TeMe «BaxHelIe HeMeTaubl U X COSTUHEHHUS;

peleHne SKCIepUMEHTAIBHBIX 3a71ad 110 TeMe «BakHelIe MeTaulbl U UX COCTMHEHUSD,

XUMHUYECKHE JKCIEPUMEHTHI, WIIIOCTPUPYIOIINE MPU3HAKH MPOTEKAaHUs PpPEeaKlUid HOHHOTO
oOMeHa;

KaueCTBEHHBIE PEaKIMM Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX MOHBI: XJOPHJ-, OpOMHUI-,
uonua-, cyinbdar-, gocdar-, kapboHAT-, CHUIMKAT-AaHUOHBI, THJIPOKCHUI-MOHBI, KaTHUOHBI aMMOHUS,
MarHusi, Kaublus, ATFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), HUHKA;

YMEHHE TIPECTaBIATh pPe3yJbTaThl dKCIEpUMEHTa B (opMe BBIBOJOB, JOKa3aTENbCTB,
rpaduKOB U TAOIUI] ¥ BBISBIISATH IMIHPUIECKUE 3aKOHOMEPHOCTH;

BIIQJICHUE TIpaBUJaMH O€30MMacHOT0 OOpalieHus C BEIIeCTBAaMHU, WCIOJIb3YEMBIMU B
MOBCEHEBHON JKM3HM, a TakKe INpaBWIaMU TIOBEJCHHMS B LEIIX COEpekeHHs 370pOBbS U
OKpY KaloIel MpUpOHON Cpeibl, TOHMMaHUE Bpesa (OMacCHOCTH) BO3ICUCTBHUS HA KUBBIC OPTAHU3MBbI
OIpENICIEHHBIX BEIIECTB, a TaKKe CINOCOOOB YMEHBIIEHUS W TMPeJOTBpAIlleHHs] UX BPEIHOTO
BO3/ICHCTBUS; TOHNMAaHUE 3HAYCHHS )KUPOB, OCITKOB, YIIIEBOAOB JIJIsl OpraHN3Ma YellOBeKa,

BIIQJICHUE OCHOBAaMH XUMHUYECKOW TPaMOTHOCTH, BKJIIOYAIOMIEH YyMEHHE TPaBUILHO
MCTIOJIh30BaTh N3YUEHHBIE BEIIECTBA U MAaTEPHAIBI (B TOM YMCIIE, MUHEPAIbHBIC YIOOPEHHUS, METAJLITBI
U CIUIaBBI, IPOAYKTHI epepaboTKH MPUPOAHBIX UCTOYHHUKOB YIIIEBOAOPOA0B (YIS, MPUPOAHOTO rasa,
He(TH) B OBITY, CETLCKOM XO3SICTBE, HA MPOU3BOACTBE; YMEHHE MPUBOAUTH MIPUMEPHI MPABUIHHOTO
WCIOJIb30BAaHUS U3YYCHHBIX BEIIECTB M MATEPHAJIOB;
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YMCHHUC YCTAaHABJIMBATL CBA3U MCKAY PCAJIbHO HaGJIIOZ[aeMLIMI/I XUMHWYCCKUMHU SBJICHUAMU U
MPOIIECCaMU, MTPOUCXOASIIMMHU B MaKPO- © MUKPOMHUPE, OOBACHATH IPHYUHBI MHOTOOOPAa3us BEIICCTB;
YMCHHUC UHTCTPHUPOBATH XUMUUCCKHUEC 3HAHHUA CO 3HAHUSAMU APYIrux yqe6Hbe npeaMeToB € IMMOMOLIbIO
nejarora,

npelcTaBiIeHHe O cdepax NpohecCHOHATBHON JEeATEIBHOCTH, CBSI3aHHBIX C XHUMHEU W
COBPEMECHHBIMHU TEXHOJIOTHUSIMUA, OCHOBAaHHBIMU Ha JOCTHKCHUSIX XMMHUYCCKON HAYKH; HATMYUE OIbITA
paboThl ¢ pa3sNTUYHBIMM MCTOYHUKAMU HMHGOPMAIMHM MO XMMHUHU (HAYyYHO-TIOMYJISIpHAS JIUTEpaTypa,
CJIOBapH, CIPABOYHUKH, HHTEPHET-PECYPChI) C OMOPOil HAa aJTOPUTM: YMEHUE OOBEKTHBHO OLICHUBATH
MH(OPMAIIHIO O BEUIECTBAX, X MPEBPAIICHHUIX U TPAKTUYECKOM IPUMEHEHUH.

TpeOoBanusi K TPEIMETHBIM pe3ylbTaTaM OCBOCHHUS Y4eOHOTro mpenMera «XUMHS»,
pacrpeziesieHHbIe 110 rojiaM 00yueHus

PesynpTarel mo rogam (OpMYyIHUPYIOTCS TIO MPUHIUITY JOOABICHUS HOBBIX PE3YyJIbTaTOB OT
roja K TOAy, YK€ Ha3BaHHble B NpPEAbIAYIIMX TOJax MO3ULUHU, KaK INPABWIO, JOCIOBHO HE
MOBTOPSIFOTCS, HO YYUTBHIBAIOTCS (pe3yJbTaThl OYEPEJHOrO0 ToAa IO YMOJIYAHUIO BKIIOYAIOT
PE3yNbTaThl MPEIbIAYIIUX JIET).

8 KIIACC

PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHITUN: aTOM, MOJIEKYJIa, XUMUYECKUN IJIEMEHT,
MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOAHOPOJHAS), BAJICHTHOCTD,
OTHOCUTEJIbHASI aTOMHAasi M MOJIEKYJSIpHasg Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JII XHMHUYECKOTO OJJIEMEHTa B COCIWHCHHH, MOJISIPHBIA OOBEM, OKCHI, KHCIIOTA,
OCHOBAaHHME, COJb, *IIEKTPOOTPHUIATEIBHOCTH, CTENEHb OKHUCJICHHUS, XHUMHUYECKas peakIus,
KJIaccuPUKalMs PEakIMidi: peakIuy COSAUHEHUS, PEaKIUu Ppa3JIOKCHHUsS, PEaKIUu 3aMeIICHHS,
peakiuu oOMeHa, 9K30- U DHIOTCPMHUYCCKHE PEaKlnu; *TerioBol 3 (EeKT peakmuu™; sapo aToMma,
ANEKTPOHHBIA CIOW aToma, aToMHash OpOWUTa b, pPaaAMyC aromMa, XUMHYECKas CBS3b, MOJIApHAS H
HEMOJIApHAs KOBAJIEHTHAsl CBSI3b, MOHHAs CBA3b, WOH, KaTUOH, aHWOH, PacTBOp, MaccoBas IOJIs
BelecTBa (MPOLIEHTHAs KOHIICHTPAIHs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHMYECKHX MOHATUMA (CM. M. 1) ¥ IPUMEHSTH TH
MOHSATHUSA MPU ONKMCAHUY BEIIECTB U X MPEBPAIICHUN;

WCIIOJIH30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJISi COCTABJICHUSI (POPMYJI BEIIECTB, MOJICKYJISIPHBIX
ypaBHEHUN XUMUUYECKUX pEaKLUid, dIEKTPOHHOTO OanaHca;

OTPEIETISATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHHSX;, CTETIEHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX C OTMIOPOM Ha OMpeAeNieHHs, B TOM YUCJe CTPYKTYpHUPOBAHHBIE;
MPUHAJICKHOCTh BEIIECTB K ONPEIACIEHHOMY KJIacCy COCIMHEHHH 1Mo (GopMyliaMm; BHI XUMHUYECKOM
CBsI3M (KOBaJCHTHAs U MOHHAsA) B HEOPTAHUYECKUX COCIMHEHUSX;

MMETh TPEACTABICHUE O CUCTEME XHMHUYECKUX 3HAHH, YMETh C IIOMOULIBIO YUYUTEIIS
MPUMEHATh CHUCTEMY XUMUYECKUX 3HAHWM, AJIi YCTAaHOBJICHHMS B3aHMMOCBSI3M MEXIY H3YYEHHBIM
MaTepuajioM U TPH TOJYYCHHH HOBBIX 3HAHHM, a TakKe MpU paboTe ¢ MCTOUYHUKAMU XUMHUYECKOMH
uHpopmanuu. OpUEeHTHUPOBATHCS B MOHATHSAX U ONEPUPOBATh UMU Ha 0a30BOM ypOBHE, IPUMEHSTH
MIPU BBITIOJIHEHUH YYEOHBIX 3aJIaHUN W PEIICHUH PACUYETHBIX 3a71ad C OMOPOM Ha aJITOPUTM YIEOHBIX
JNEUCTBUI W3yYCHHBIE 3aKOHBI M TEOPUM: 3aKOH COXpaHeHuss Maccel, [lepumommueckuit 3axon /I.M.
MeHneneeBa, *3akOH TIOCTOSHCTBA COCTaBa*, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJSIpHAsT TEOPHS.
CooTHOCUTH 0003HAaYEHHS, KOTOpble MMetoTcs B Tabmuie «llepuoanueckas cucteMa XUMHYECKHX
anemeHToB J[. 1. MeHneneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsif sijpa, O0IIee YUCIO ANEKTPOHOB M PACHPEIEICHUE UX TI0 DJIEKTPOHHBIM
CJIOSIM);

KIIACCU(UITUPOBATH XUMUUYECKUE DIIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA; XMMUYECKUE PEAKIIHH
(0 9MCITy M COCTaBY y4YaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO
CTENEHU OKUCIICHUSI XUMUYECKUX AJIEMEHTOB) C OTIOPOIl Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIHE XMMHYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
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MOATBEPKJasi ONMUCAHUE MPUMEPaMH MOJIEKYJISIPHBIX YpPaBHEHHI COOTBETCTBYIOIIUX XHUMHYECKUX
peaKuii ¢ OMOPOIl HA CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS; BO3MOKHOCTH
MPOTEKAHUA XHUMUYECKUX TPEBpAIleHU B pPa3IMYHBIX YCJIOBUSAX IIOCIE MPEABAPUTEIHHOIO
0OCYXKIEHHS C MeJarorom;

BBIUKCIISTH OTHOCHUTENIBHYIO MOJEKYJISAPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO OJIO
XHUMHYECKOT0 3JIEMEHTa 10 (hopMyJie COeAMHEHUS; MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM PEaKIIUU C ONIOPO Ha alIrOPUTM;

IIPUMEHSTh OCHOBHBIE OIIEpPALIMH MBICIIUTEIBHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00o001IeHne, cucTeMaru3anus, KiaccupuKkalus, BbIABICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3ed — Ui
U3Y4YEHHUs CBOICTB BELIECTB U XMMMUECKHUX pEaKIUM; €CTECTBEHHO-HAYYHBIE METO/bl IO3HAHUS —
HaOI0JIcHWEe, HW3MEpPEHHe, MOJCIUPOBAaHUE, OHKCICPUMEHT *(peasibHbIW W MBICICHHBIN)* 101
PYKOBOJICTBOM II€arora;

CJIeIOBaTh MpaBUiIaM MOJIb30BaHUS XMMHUUECKON MOCYA0N U 1a00paTOpHBIM 000pyI0BaHUEM, A
TaK)Ke IpaBWJIaM OOpaIEHUsl C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMHU IO BBINOJIHEHUIO
1a60PaTOPHBIX XUMUYECKHUX OMBITOB MO MOJIYUYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpOAa
U KHCIIOpOJia), NPUTOTOBIEHHUIO PACTBOPOB C OINpEAEIEHHOW MAacCcOBOM Jl0yiell pacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh U MPOBOAWTH XUMHUYECKHE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB
miesioueid M KUCJIOT C IOMOIIBI0 HMHAWKATOPOB (JaKkMyc, (eHONPTANICHH, METHUJIOPAaHX H Jp.),
MOATBEPKIAIOIIUX KAYECTBEHHBIH COCTAaB HEOPraHMYECKUX BEUIECTB (KAYECTBEHHBIC pEaKIUU Ha
MOHBI) 10 pyKOBOJICTBOM I1€]arora.

9 KIIACC
PaCKpbIBaATh CMBICJI OCHOBHBIX XUMHUUYCCKUX MOHATHUH: XUMHUYECKUI 9JICMCHT, aTOM, MOJICKYIJIA,
HOH, KaTHuoOH, AHHOH, IMPpOCTOC BCIICCTBO, CJIOKHOC BCIICCTBO, BaJICHTHOCTbD,

3JIEKTPOOTPHUIIATEILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl peaKIisl, XUMHUUECKasi CBSA3b, *TEIIOBON
a¢deKkr peakuuu, MOJIb*, MOJSPHBIM O00BEM, pacTBOp; DBIEKTPOIUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIMTUYECKAs JUCCOLMAIMs, PEaKUUd HOHHOro oOMeHa, KaTalu3aTop, *XHMHYECKOe
paBHOBecHe, OOpaTUMble U HEOOpAaTHMBbIE PEaKIUU™, OKUCIUTEIbHO-BOCCTAHOBUTEJIbHBIE PEaKIuHy,
OKHMCIIUTEb, BOCCTAHOBHUTEIb, OKHUCIEHHWE U BOCCTAHOBJIEHHE, aJUIOTPONHUSA, aMQPOTEPHOCTS,
XUMHUYECKas CBSA3b (KOBaJEHTHAas, MOHHAs, METaJUINYECKas), KpUCTAIIIMUYECKasl peléTka, *Koppo3us
METAJUIOB, CIUIABbI; CKOPOCTh XUMHUYECKOM peakuuu™, npeaenbHo aomycruMas koHueHtpamus (I1IJIK)
BELIECTBA;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX MOHATHH (CM. M. 1) M NPUMEHSATh 3TH
MOHSTHSI TIPU OMMCAHUH BELLIECTB M UX NPEBPAICHUI;

UCMOJIb30BaTh 3HAKW M CHUMBOJIBI JUIsl (DUKCAlMM Ppe3yabTaTOB HaOIIOAEHUH, COCTAaBICHHS
(dhopMys BEleCTB U YPaBHEHH XUMHUECKUX PEaKIUi, 3al1CH TaHHBIX yCJIOBHUM 3a1a4. Vcnons30BaTh
obo3HaueHus, umeromuecss B Ilepuoandeckoit cucremMe u TabiHIle PacTBOPUMOCTH KHCIOT,
OCHOBAHHW U cOJIEH B BOJIE JJIS BBHITIOTHEHHS 3aJaHUI.

ONpEAEIATh BAJIEHTHOCTb W CTENEHb OKHCIEHUS XUMHUYECKHX JJIEMEHTOB B COEIUHEHMSX
Pa3IMYHOTO COCTaBa; MPUHAIJIEKHOCTh BEIIECTB K ONpPEIEIEHHOMY KJaccy COeAMHEHUI C OMOpoi Ha
OIpeJIeNIeHUs,, B TOM YHCIIe CTPYKTYpHUpPOBAHHbIE;, BUJbl XUMHUYECKON CBSA3M (KOBaJEHTHAas, MOHHas,
MeTaJIJINYecKasi) B HEOpraHMYECKUX COEAMHEHHUAX; 3aps] MOHA MO XMMHUYECKOW (opMmylie; XapakTep
cpeabl B BOAHBIX PACTBOpaxX KUCIOT M IIENOYeH, *TUN KPUCTAUIMYECKOW PpEeHIETKH KOHKPETHOTO
BelecTsa’™;

packpbsiBaTh cmblci [lepumoguueckoro 3akona (.M. MeHnneneeBa M JI€MOHCTPUPOBATH €TO
MOHMMAaHHE: *ONMUChIBATH M XapakTepuzoBaTh™ TalbianuHyro ¢opmy Ilepuonnueckoil cucremMsl
XMMHUYECKHX 3JIEMEHTOB: paszinuaTh MOHATUS «IJIaBHasg moarpynna (A-rpynma)» u «1mobodHas
noarpynna (b-rpynmna)», Manble ¥ OoJbIIME MEPHOIBI; *COOTHOCUTH* 0003HAUEHHUS, KOTOpHIE
UMEIOTCS B TEPUOJMYECKON Tabiuile, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XMUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sipa, o0Ilee YMCIO JIEKTPOHOB M pacHpeleseHHe UX I0
AJIEKTPOHHBIM CJI0AIM); *OOBACHATH* 0OIIMEe 3aKOHOMEPHOCTH B W3MEHEHMH CBOWCTB XMMHYECKHX
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3JIEMEHTOB U UX COCAMHEHHH B MpeaesiaX MajblX IepUO0B U TIaBHBIX HOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

KJIacCu(UIUPOBATh XMMUYECKHUE HJIEMEHTBI; HEOPIraHNYECKHUE BEIIECTBA; XUMHUECKUE PEAKIIH
(o0 YMCIly ¥ COCTaBY y4YacTBYIOLIMX B PEAKIMU BEHIECTB, IO TEIIOBOMY 3(PQEKTy, M0 N3MEHEHHIO
CTETIeHEeH OKUCIICHUS] XUMUYECKHX 3JIEMEHTOB) C OMOPOM HA CXEMBI;

XapaKkTepu3oBaTh (ONMHUCHIBATH) OOIIME M Crenu(HUYecKne XMMHYECKHE CBOMCTBA BEIECTB
Pa3NMYHBIX KJIACCOB, MOATBEp)KJasi ONMHCAHHE MPHUMEPAMH MOJIEKYJISIPHBIX M HWOHHBIX ypaBHEHHUU
COOTBETCTBYIOIINX XMMUYECKUX PEaKIUii C OTIOPON Ha CXEMBI,

COCTABJIATh YPABHEHHS JICKTPOJMTHUECKON TUCCOIMAIINN KUCIIOT, IEJI0YeH U COJIeH; MOIHbIe
U COKpauICHHBIC YPaBHEHMS PEaKLUUi HMOHHOTO OOMEHA; ypaBHEHHS PEaKLUH, MOITBEP)KIArOLINX
CYIIECTBOBAHNE TEHETHUYECKON CBSI3U MEXKIY BEIIECTBAMU PA3IUYHBIX KIACCOB;

pPacKphIBaTh  CYHNIHOCTH  OKHCJIHMTEIBHO-BOCCTAHOBHUTENBHBIX  PEAKUUI  IOCPEICTBOM
COCTaBJICHUS IEKTPOHHOIO OajaHca ITUX peaKLuil;

IPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT HUX CTPOCHHUS; BO3MOXKHOCTH
MPOTEKaHUS XMMUYECKHX TPEBPAIICHUH TTOCIIE TIPEIBAPUTEIHHOTO OO0CYKICHHS C TIEIar0TroM;

BBIYHCIIAT OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB; MAacCOBYIO JIOJIO
XMMHYECKOT0 3JIeMEHTa 10 (hOopMyJie COeTMHEHNUS; MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE; IPOBOAUTH
pacy€Thl 10 YPaBHEHUIO XUMHYECKOH PEAKIIUH C OTIOPOH Ha alrOPUTM;

CJIe/I0BATh IPaBHJIaM MOJIb30BAHMUS XMMUYECKON MOCYI0H 1 1ab0opaTopHBIM 000pyJOBaHHUEM, A
TaKke MpaBWJIaM OOpalleHHsl C BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKLIHUSMH I10 BBITIOJHEHHIO
712a00paTOPHBIX XUMHUECKUX OIBITOB IO MOJIYYCHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa
U YTJIIEKHUCIIOTO Tra3a);

NPOBOJUTHh PEAKIUH, TOATBEPKIAIOIINE KAaYeCTBEHHBIH COCTAaB pa3jIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IYTEM XJIOPHI- OPOMUII-, HOIUA-, KapOoHaT-, pocdar-, cuimkar-, cyabdar-,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHHS M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSTh OCHOBHBIC OTIEPALINN MBICIUTEIBHON ESITEIbHOCTH — aHAJIU3 U CHHTE3, CPaBHEHHE,
0000111eHre, CUCTeMaTU3alMI0, BBISBICHUE IPUUMHHO-CIICICTBEHHBIX CBA3EH — Ui U3Y4YEHUs] CBOMCTB
BEIIIECTB M XUMHUYECKUX PEAKIINil; €CTEeCTBEHHO-HAYYHBIE METOBI TO3HAHUS — HAOIIOCHUE, N3MEPEHHE,
MOJIETTUPOBAaHHE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH).
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TEMATHUYECKOE INTAHUPOBAHUE

Temarnyeckoe MIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJAMMBIX Ha OCBOCHUE KaKJOW TEMbI y4eOHOro NpeaMera «XUMHsD aJalTUPOBaHHOU
OCHOBHOI 00pa30BareIbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi 00YJYArOIIUXCS C 33JIEPKKOM ICUXUYECKOTO Pa3BUTHUS, B IIEJIOM COBITAIAIOT
C cooTBeTCTByIOIIUM pasznesnoM denepanbHol pabodei mporpammbl y4eOHOro mnpeamera «XHMHS» OCHOBHOM 0Opa30oBaTelbHOM MpOrpaMmbl
OCHOBHOTO 00111er0 00pa3oBanus. [Ipu stom Opranuzanus BIpaBe cama BHOCUTh U3MEHEHUS B COZIEp)KaHKE U pacipeaeseHne y4eOHOro Mareprana mo
rogam oOy4eHHMs, B IOCIIEAOBATEIbHOCTh M3YYEHHsI TEM U KOJIMYECTBO YAaCOB HA OCBOCHME KaKJOW TEMBI, OIpelesIeHHEe OpPraHU3alHMOHHBIX (HOpM
oOydenust 1 T.. OOOCHOBAaHHOCTh JAaHHBIX HM3MEHEHHH OmpeaessieTcs BbIOpaHHBIM oOpa3oBarenbHON opranuzanuein YMK, MHIMBHIyaIbHBIMH
NCUXO(U3NYECKUMH OCOOCHHOCTAMU KOHKpeTHBIX oOydarouuxcs ¢ 3P, cTenenplo 0CBOGHHOCTH UMH Y4EOHBIX TeM, PEKOMEHJAlMsIMU 0 0TOOpYy U
ajanranuy y4eOHOro Marepuaia o XMMHHM, IpeacTaBieHHbIMU B [losicHUTENbHOM 3anucKe.

8 KJIACC
(2 u B HEmemto0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPEeMs)
MpumepHbIe Tembl, OCHOBHOE copepiKaHue OCHOBHbIE BUAbI AEATE/IbHOCTU
packpbiBatoLe faHHbIN obyuarowmxca

pasgen nporpammbl,
M KOIMYeCTBO Yacos,
OTBOAMMOE Ha MX U3yyeHue

Paznen 1.IlepBonauanbubie xumuieckue nousTus(20 1)
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Tema 1. XuMusi — BakHasl
006J1aCTh €CTECTBO3HAHUS U
NpaKTU4YeCKOH
AesTeJIbHOCTH YeJIOBeKa
(54)

[IpeameT xuMun.* Pojib XUMUU B XXU3HU YeJI0BeKa. XUMHUS
B CCTeMe HayK. MeTo/ibl IO3HAHUA B XUMUU.*

Tena n BewecTBa. Pusnyeckue CBOWCTBA BELECTB.
ArperaTHoe COCTOsIHME BellleCcTB. YUCTble BelllecTBa U
cMecu. Cioco6wI paszaesieHus cMeceil. Pusnveckue u
XUMHUYeCKUe siBJeHUs. [IpU3HaKU U yCI0BUS NPOTEKAHUA
XUMHYECKUX peaKLUH.

3HAKOMCTBO C IPaBUJIaMH 6€30M1aCHOCTH U NPUEMaMHU
pPaboThl B XMMHYECKOM JIabopaTOpHUH.

JleMOHCTpanuu

1. JJTabopaTopHOe 060pyZJOBaHHUE.

2. PaznimyHble BU/ibl XMMUY€ECKOU NOCY/bl.

3. O6pas1bl BeUecTB.

4. Cnoco6nlI pa3zesienus cMeced (GUIbTpOBaHUE,
BblINapUBaHUe, AUCTUIALMA, XpOMaTOrpadus).
JlaGopaTopHbIe ¥ IPAaKTU4YeCKUe paboThbl
JlabopamopHble onbimbl:

OnucaHve GU3NIEeCKUX CBOMCTB BEIECTB.
PasjeneHue cMecu C MOMOUbIO MarHUTa.
IIlpakmuueckue pabomeutl:

Ne 1. JlTabopaTopHOe 060pyZ,0BaHUE U IPUEMBI PaBOThI C
HUM. [IpaBusia 6e30macHO paboThl B XUMUYECKOU
JlabopaTopuHU.

Ne 2. OuncTka 3arpA3HeHHOW NOBapeHHON conu

PackpbIBaTh CMBIC/ U3yYaeMbIX OHATHH C TOMOLIbIO MeJarora.

PackpbiBaTb poJib XMMUU B IPUPO/I€ U )KU3HHU YeJI0BEKA, €€ CBA3D C
JAPYTMMU HayKaMHU.

PazsinyaTh YKCThIe BellleCTBAa U CMeCH; OAHOPOAHbIE U HEOJHOPOAHbIE
cMecy;

PazsnyaTh Ppu3nyecKrue U XUMUYECKUE sIBJEHUS C ONOPOH Ha
ompe/ieIeHUS.

OnpenensiTh MPU3HAKUA XUMHUYECKUX PEAKI[UH U YCJIOBUS UX MPOTEKAHUS.

CnenoBaTb NpaBuJiaM [10/1b30BaHUSA XUMUYECKOU NOCYA0U U
J1abopaTOPHBIM 060PYLOBaHUEM, @ TAKXKe [TpaBUJIaM obpalleHus C
XUMHUYECKUMU Bellle-CTBaMU B COOTBETCTBUM C HHCTPYKIIUSAMU 1O
BBINOJIHEHHIO IPAKTHYECKUX PAOOT 10/, KOHTPOJIEM Ieiarora.

[lnaHMpoOBaTh U MPOBOAUTH XUMHUUECKHUH IKCIIEPUMEHT 110 U3YYEHUIO U
OTNMCAaHUI0 GU3UIECKUX CBOUCTB BEIIECTB, CIOCOO0B pa3zesieHUs
cMecell BellecTB M0/ PYKOBOACTBOM Ileflarora ¢ 06Cy»KJeHueM IJ1aHa
paboThI.

HWcnosb30BaTh NpY BhINOJHEHUH YUeOHBIX 33/JaHUH U B Ipoliecce
HccJe[l0BaTe/IbCKON JesTe/bHOCTH HayYHO-IONYJISIPHYIO JTUTEPaTypy
XUMHUUYECKOTO0 COZlepKaHUs, CIPaBOYHble MaTepHaJlbl, peCypChl
HuTepHeTa oA pyKOBOACTBOM Nefarora.

BricTpanBaTh pa3BEépHyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha
“HbOpMaLMIo U3 yYeOHHUKA U CIPAaBOYHbIX MaTepUaJioB, TpPaMOTHO
HCII0JIb30BaTh U3y4YeHHbIN NOHATUHHbBIN anapaT Kypca XUMUHU

Tema 2. BemecTBa
U XMMUYeCKHe peaK i1
(154)

ATOMBI U MOJIEKYJIbI. XUMHUYeCcKHe 3J1eMeHThl. 3HaKU
[CI/IMBOJ'II:I) XUMHUYECKHUX 3JIEMEHTOB. HpOCTbIe " CJIOXKHbIE
BelleCcTBa. ATOMHO-MOJ’IeKyJIHpHOG y4yeHmue.

XumMuyeckas ¢opMyna. BasileHTHOCTh aTOMOB XUMHYECKUX
3JIEMEHTOB. *3aK0H IOCTOSIHCTBA COCTaBa BELLIECTB.*
OTHocUTe/IbHAsA aTOMHas Macca. OTHOCHUTeJ /IbHas
MOJIEKYJIApHAA Macca. MaccoBas A0J1d XUMH4Y€EeCKOTIo
3JIEMEHTAa B COeJUHEHHWH.

[IpuMeHATH ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUS (B TOM YHCIIE
HabJII0/leHNe, MOJle/IMPOBaHUe, IKCIIEPUMEHT) U OCHOBHBIE OIlepaluu
MBICTUTENBHOH J1eSITETbHOCTHU (CpaBHeHUE, KiaccuuKkarus) s
M3y4YeHHUS BELeCTB U XUMUYECKUX PeaKIui C OITIOPOH Ha aJIFTOPUTM WJIH
cxemy.

PackpbIBaTb CMBIC/ MU3y4aeMbIX IOHATHUH U 3aKOHOB U IPUMEHATb 3TH
MOHSATHUSI IPY ONMCaHUH CBOMCTB BellleCTB U UX NpeBpalleHuH ¢
ONOpOH Ha NJIaH U KJII0YEeBbIe CJI0Ba.
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dusnyecKre U XUMHUYECKH e sABIeHNs. XMMHUYecKast
peakuus. [IpU3HaKU U YCJI0BUS NPOTEKAHNUS XUMUYECKUX
peaknui. XuMHU4YeCcKHe ypaBHEHHUsI.

TUNbI XUMUYECKHUX peaKLUi (CoeIMHEeHUs], pa3JIOXKeHHs],
3aMelleHus1, 06MeHa).

3aKOH COXpaHEHHUs MacChl BELIECTB.

*M. B. JIoMOHOCOB — y4&HBIA-3HIUKJIOTIEJUCT.*

AemoHcTpauumn

dusnyeckue iBJEHUS (pacCTHpPAHUE caxapa B CTYIIKE,
KUIleHVe U KOHJIeHCcalus BOJbI U T. 11.).

XuMmudeckue siBjaeHus (TopeHue CBeYH, pa3jioKeHue
caxapa, B3aUMO/J,efiCTBH e CEPHOH KUCJIOTBI C XJIOPUAOM
6apus,

pasJsioxkeHue rugpokcuga menu(ll), B3aumoeiicteue
»KeJsie3a C cepoi, B3aMMOIEMCTBHE KeJie3a C paCTBOPOM
conu megu(Il)).

OmbIT, WIIOCTPUPYIOLIMN 3aKOH COXpaHEHHS MaCChI.

Na6opaTtopHble U NpakTMyeckue paboTbl

JlaGopaTOpHBIE ONBITHI:

[IpuMmepsl GpU3nYeCKUX ABJEHUH (I1aBJIeHUe BOCKa,
TasiHUe JIbJa).

[IpuMepbl XUMHUYECKHUX SIBJIeHUH (IpOKaJIMBaHNe MeJHOH
MPOBOJIOKH, B3aUMO/IEHCTBUE MeJIa C KUCJIOTOH).

Mogesv aTOMOB M MOJIEKYJT

MpakTuyeckas pabota Ne3 Mpu3HaKM NpoTeKaHuA

XUMUYECKUX peaKu,Mﬁ

BbluncneHus

— OTHOCHUTEJbHOH MOJ'IeKyanHOﬁ MacCcChbI BelleCTB,;

— MaccoBOH A0JIM XUMHWYECKOTI'0 3JIEMEHTaA I10 (1)OpMyJIe
CoeHEeHMHA.

PazsnyaTh pusnvecKkre U XUMHUUYECKHU e IBJIEHUS, OObSICHATh UX CYLIHOCTh
C TOYKU 3peHUs1 aTOMHO-MOJIEKYISIPHOT'O YYEHHUs C OIOPOU Ha
omnpejie/ieHUs U CXEMBI.

OnpenensiTb NpU3HAKA XUMHUYECKUX peaKL i, yCI0BUS UX NPOTEKaHHUS.

OOGBSCHATD CYyIIHOCTb PU3NYECKUX U XUMHUYECKHUX SIBJIEHUHN C TOUKHU
3peHUsI AaTOMHO-MOJIEKYJISPHOT'O YYeHHs C UCII0JIb30BaHUEM
BU3yaJIbHOM OMOPHI.

KnaccudunupoBarh XUMUYeCKHEe peaKuu (110 YUCIY U COCTABY
pearupyrommx U 06pa3yroIuxcs BeLlecTB) C ONOPOH Ha CXEMBI.

CocTaB/iATb pOpMyJibl GMHAPHBIX BELLECTB 110 BaJIEHTHOCTU U
onpeJe/isiTh BaJ€HTHOCTb 0 ¢OpMyJiaM BelleCTB C ONOPON Ha
QJITOPUTM Y4eOHBIX 1eCTBUH.

PaccTaBnsTe K03¢$UIMEHTHI B ypaBHEHUAX XUMHUYECKUX PEAKLIUH €
OTIOPOM Ha AJITOPUTM YYeOHBIX JeHCTBUH.

CnepoBaTh NpaBUJIaM M0JIb30BaHUS XUMUYECKOW IOCYA01 U
JlabopaTOpHbIM 060PYL0BaHHEM, a TAKKe [TpaBuJiaM obpalleHUs C
BellleCTBaMU B COOTBETCTBUM C UHCTPYKLUSIMU MO BbINOJHEHUIO
J1abopaTOPHbBIX XUMUYECKUX ONBITOB M0/, KOHTPOJIEM IleJlarora.

Hcnosib30BaTh NpU BBINOJHEHUH y4eOHBIX 3a/JaHUH U B ITpoLiecce
HCCe10BaTENbCKOM JIeTebHOCTH
Hay4YHO-MONYJISIPHYIO JINTEPATYPY XUMUYIECKOTO COJEPKAHMS,
CIpaBOYHbIe MaTepUaJbl, pecypcbl MHTepHeTa noj, pyKoBoACTBOM
nejiarora.

BricTpauBaTh pa3BEpHYThIE NMCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOI Ha
nHpopManuio U3 yyeGHUKA U CIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
MCI0J/1b30BaTh U3y4YeHHbIA NOHATUHWHBIYN annapaT Kypca XUMUH

Pazpes 2. BaxkHelne npeacTaBUTe/IM HeopraHuyeckux Bemects (30 u)
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Tema 3. Bosayx. Kucnopog,.
MoHsaTue 06 okcnpax
(54)

Bosayx — cMmech razoB. CocTaB Bo3gyxa.

Kucnopon — aneMeHT M IpocToe Bellle-

cTBO. 030H — *asioTponHas MoauduUKausa Kucaoposa.*
HaxoxzaeHue kucsaopoja B IpupoJe, pusndeckue

Y XMMHUYeCKHe CBOUCTBA (peaKUu OKUCJIEeHUs], TOpeHHUE).
Ycy10BHSl BOSHUKHOBEHUS U IPEKPAILeHUsI TOpPeHusl.
[longTHe 06 OKCUAAX.

*Croco6bl MOJy4eHHsI KUCJI0PO/a B JIa00OPaTOPUH U
NpPOMBIIJIEHHOCTU.* [I[puMeHeHHe Kuca0poa.
KpyrosopoT kuc/ioposa B Ipupo/e.

*TensioBo 3¢ PeKT XUMHUYECKON peaKLH, IOHATHUE O
TEPMOXUMHUYECKOM YPAaBHEHUH, 3K30*- U
3H/I0TEPMHYECKHX PEAKIIUIX.

*TonuinBo (HedTh, yrosib U MeTaH). 3arpsi3HeHUe BO3/1yXa,
Croco6bl ero NpeAoTBpalleHNs. Y CueHre NapHUKOBOTO
addekTa, pa3pylieHue 030HOBOI0 CJ10sL.*

JemoHcTpaummn

BzaunmogeiicTBue pocdopa, cepsl U xKesie3a C KUCA0POLOM
(BO3MOXKHO KUCII0JIb30BAaHUE BHU/IE00TBITOB).
OnpepeneHue cofiep:KaHUA KUCJI0POAA B BO3yXe.
OnbITE], AEMOHCTPUPYIOLLHUE YCI0BUSA BOSHUKHOBEHUS U
IpeKpalleHUsl TOpeHHusl.

NabopaTtopHblie 1 NpakTU4eckne pabotbl
JlaGopaTOpHBIH OMBIT:

0O3HakoMJIEHHE C 06pa3LlaMyu OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4. [losiyueHUEe KUCA0PO/ia, U3yYEeHUE ero CBOUCTB.

BbluncneHus
— MOJIEKYJISPHOM MacChl KUCJIOPO/Ia U 030HA Ha
OCHOBAaHUH aTOMHOﬁ MaCCbl XUMHUYECKOI'O 3JIEMEHTa

PacKpbIBaTh CMbIC/ U3yYaEMbIX MOHATHHI U IPUMEHSITh 3T NOHSATHUS
IPY ONKMCAHUU CBOMCTB BeleCTB U UX NpeBpalleHNH ¢
MCI0JIb30BAaHKEM OIOPHBIX CJIOB U KJIUIIE.

XapakTepu30BaTh (ONKUCHIBATL)C ONOPOT HA NIAH, CXEMY, KDAMKYIO 3anUch
COCTaB BO3/yxa, QHU3HYeCKHe U XU-MUUeCKHe CBOMCTBA KUCJI0PO/a,
CIOCOGDI ero MoJIy4yeHUs, IPpUMeHeHHe U 3HaueHHe B IPUPO/Jie U )KU3HHU
yeslOBeKa.

CpasHusamb peakyuu 20peHust U Med/1eHHO20 OKUCAEHUS C
npeJBapUTEJbHBIM 06CYKeHHEM ITapaMeTPOB CpaBHEHHS.

Cobupatb Npyu6OpPHI A5 MOJYYeHUs KUCIA0po/ia (BBITECHEHHUEM BO/IbI U
BO31yXa).

Pacrno3naBaTh ONBITHBIM IyTEM KUCJOPOJ, IO/, KOHTPOJIEM Nejiarora.

Hcnoib30BaTh XMMHUYECKYIO CHMBOJIMKY JIJI1 COCTaBJeHUs GopMy.I
BeLIECTB, MOJIEKY/ISIPHBIX YPaBHEHUH XUMUYECKUX peaKkLui ¢
y4acTHeM KHCJI0po/a.

OGBACHATD CYL[HOCTb 3KOJIOTMYECKHUX TP06JIeM, CBSI3aHHBIX C
3arpsisHeHreM BO3/yxa.

CiieoBaTh IpaBrJIaM 6e30MacHON paboThl B JTA6OPATOPUM NPHU
MCII0JIb30BaHUH XUMHUYECKOH NOCY/IbI M 060pY10BaHUSA N0/, KOHTPOJIEM
nesiarora, a TaKxe paBuJiaM o6pallieHus C FOPIOYKMMH BelleCTBAMH
B OBITY.

[l1aHMpPOBaTh U OCYLIECTBISATD HA TPAKTHKE XUMUYECKHE
3KCIEPUMEHTHI], IPOBOAUTD HAGJII0J€HHS, [ieJIaTh BBIBO/bI I10
pe3yJ/bTaTaM 3KCIepUMEHTA M0/, PyKOBOACTBOM Ilefiarora.

Y4yacTBOBaTh B COBMECTHOU paboTe B rpyIlIle.

Hcnosib30BaTh NPU BINOJIHEHUH y4e6HBIX 33JJaHUH U B ITpoliecce
UCCJIeJ0BaTEbCKON AesiTeIbHOCTH HAyYHO-ONYASPHYIO0 IUTEPATYPY
XUMHUYECKOT0 COJlepKaHHsl, ClIPaBOYHbIe MaTEPHaJIbl, PECYPCHI
WHTepHeTa o/ pyKOBO/CTBOM IeJjarora.

BricTpanBaTh pa3BEPHYTHIE TMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOM Ha
MHpOpMaLUIO U3 yYeOGHMKA U CIPAaBOYHBIX MaTepHasIOB C ONOPOH Ha
IUIaH, FPAaMOTHO UCIOJIb30BaTh U3y4eHHbIH NOHATHHHBIN anmnapaT Kypca
XUMHUHU
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Tema 4. Bogopoaga.
IloHsATHE 0 KUC/IOTAX
U COJIAX

(54)

Bonopojg — 3sieMeHT U IpoCTOe BelecTBO. HaxoxgeHue
B pUpo e, PU3UUECKHE U XUMHUYECKHE CBOHCTBA (Ha
NpuMepe B3aUMO/IeCTBUS C HEMETA/LJIaMU U OKCUAAMU
MeTaJI/IOB), IpUMeHeHue, *croco6bl moydyeHus.*
[loHsATHE O KUCJIOTAX U COJISAX.

JAemoHcTpauum

[TonydyeHue, coGMpaHUe U paclio3HaBaHKE BOAOPO/A.
T'opeHue Bojopoa.

BsaumogericTBue Bofopoaa ¢ okcuoMm meau(11).

NabopaTtopHble 1 NpakTM4yeckne pabotbl
JlaGopaTOpPHBIH OMBIT:

B3auMogelicTBHE KUCJIOT C MeTaJIJIaMH.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHue BOOpPO/a, U3yUEHHE ero CBOMCTB.

BbluucneHus
— MOJIEKYJIIPHOM Macchl BellleCTBa Ha OCHOBAaHUH
aTOMHOfI MacCChbl XUMHUYECKHUX 3JIEMEHTOB

PackpbIBaTh CMBIC/ U3y4aeMbIX IOHATHUN U IPUMEHSTh 3TH MOHATHUS
NpY ONIMCAaHUU CBOWCTB BeIeCTB U UX NIpeBpallleHUuH.

XapakTepu30BaTh (ONKUCHIBATh) GU3NYECKUE U XUMUYECKHEe CBONUCTBA
BOJIOpPO/a, CIOCOGKI ero MoJiyuyeHus, IpYMeHeHHe € ONOpPOM Ha IJIaH,
KpaTKYI0 3alIUCh, CXEMY.

Cobupatb npubop A/ MOJAYYEeHHUs BOAOPO/IA C UCIOJIb30BaHUEM
BU3yaJIbHOM ONOPBI

HUcnosb30BaTh XUMUYECKYI0 CHMBOJIUKY JIJIsl COCTABJIEHUS GOPMY.I
BeIeCTB, MOJIEKYJIIPHBIX ypaBHEHUM XUMHUUYECKUX peaKL Uil ¢
y4acTHeM BOJIOpPO/Ja C ONIOPOX Ha aJITOPUTM.

CinenoBaThb NpaBUJaM 6e30MacHON paboThl B 1Ja6OPATOPUU MPH
MCI0J/Ib30BAaHUH XUMHUYECKOU NOCY/Ibl U 060PY/10BaHHUS N0 KOHTPOJIEM
nezarora., a TakXe rpaBuJaM o6palieHNs C TOPI0YMMH BellleCTBAMU
B OBITY

[I1aHUPOBATDb U OCYILECTBJIATh Ha IPAaKTUKe XUMUUYECKHEe IKCIIEPUMEHTHI,
NPOBOAUTL HAbOJ/IIO/eHUS, AeaaTh BbIBOBI [10 pe3yibTaTaM
3KCIepUMeHTa N0/l PYKOBOACTBOM Ilelarora c 06CyxAeHrueM IJlaHa
paboThl, C UCNIOJIb30BAaHUEM KJIMIIE.

Y4acTBOBaTh B COBMECTHOM paboTe B rpymnie.

[I1aHMpOBaTh U OCYIIECTBAATh HA MPAKTHKE XUMHUY€ECKHE SIKCIIEPUMEHTHI,
MPOBOJUTH HAGJIIO/IEHUS, [ie1aTh BBIBOBI 110 pe3yJbTaTaM
3KCNepUMEeHTa.

Y4acTBOBaTbh B COBMECTHOU paboTe B rpyIiie

Tema 5. KosinuecTBeHHbIE
OTHOLUEHUS B XUMHUH
(44)

KosinuecTtBo BewecTBa. Mosib. MosisspHag Macca. 3aKOH
ABorazipo. MosisipHbIit 06'bEM ra3oB. PacuéTel o
XUMHYECKUM YPaBHEHUSIM.

JleMOHcTpauusa
06pasLbl BeleCTB KOJIMYeCTBOM 1 MOJIb.

BbluucneHus

— 06bEMa, KOJIMYeCTBa BelllecTBa rasa Io ero
M3BECTHOMY KOJIMYECTBY BELECTBA WU 00BEMY;

— 00'bEMOB Ir'a30B 110 ypaBHEHHIO pPeaKIM1 Ha OCHOBE
3dKOHa O6'béMHbIX OTHOU_IeHI/Iﬁ ra3oB

PacKpbIBaTh CMBIC/ U3y4YaeMbIX NOHATUN U TPUMEHSTh 3TU MOHSTHS,

a TaK)Ke N3y4YeHHble 3aKOHbI ¥ TEOPUH [IJIs1 PellleHUs] paCYETHBIX 3334
C MOMOIIBIO Mejjarora.

BBIUHUCISTH MOJITPHYIO MacCy BeleCTB; KOJMYECTBO BEIECTBA, 00 bEM
ra3a, Maccy BellleCcTBa C OTIOPOU Ha o6pa3el, Ha GOPMYJIbI;

[TpoBOAUTH PACUETHI 10 ypaBHEHUSIM XUMUYECKUX PeaKIUH C OMOPOoH Ha
o6pasel, aJIfTOPUTM y4eOHbIX JeCTBUM: KOJUYeCTBa, 06'bEMa, MacChl
Bell[eCTBa [10 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB UJIU
MPOAYKTOB peaKIUH.

BricTpauBaTh pa3BEPHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha
WH-
dopmanuo U3 yaeOHUKa U CIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
WCIO0JIb30BaTh U3y4YEHHbIN MOHATUWHBIN alllapaT Kypca XUMHUU C
MOMOIIILIO MTefarora.
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Tema 6. Boga. PacTBopsbl.
IloHATHE 06 OCHOBAHUAX
(54)

Boja, ee cocTaB, cTpoeHue, MoJieKyJibl. Pu3nyeckue
CBOMCTBA BOABIL. *AHA/IN3 U CUHTE3 — MeTO/bl U3y4eHHUs
cocTaBa BoAbL*

XUMHUYecKHe CBOMCTBA BOAbI

(pasnoxeHVe, peaKLUU C HATPHUEM, OKCHU/IOM KaJbIius,
okcuzoM cepsl IV,

CocTaB ocHoBaHUH. [loHSATHE 06 UHAUKATOPAX.

*Boja kak pactBopuTesb.* PacTBopsbl *PacTBopuMocTb
BelllecTB B Boge.*

*HacelleHHbIE U HeHaChILeHHble pacTBOPLL * MaccoBas
Jl0J151 BellleCTBa B pacTBODe.

*PoJib pacTBOPOB B IPUPO/ie U B )KU3HU YeI0BEKa.
KpyroBopoT Bojbl B ipupoje.* 3arpsisHeHre NPUPOAHBIX
Bo/J. OXpaHa ¥ 04MCTKA IPUPOJHBIX BOJ,

AemoHcTpauum

JJIeKTPO./113 BO/ibl; CHHTE3 BO/bl; B3aUMO/IeICTBUE BOABI
¢ MeTtasiaMu (Na, Ca) (BO3MOXKHO MCIIOJIb30BaHUE
BU/IEOMAaTEPHUAJIOB).

PacTBopeHue BelecTB ¢ Pa3JIMYHON PacCTBOPUMOCTEIO.
UccnegoBaHue pacTBOPOB KUC/IOT U 1e/I04Y€el C TOMOILbIO
MH/AUKAaTOPOB.

Na6opaTtopHble U NpakTUYecKkue paboTbl
[IpakTHyeckas paboTa:

Ne 6. [IpuroToBeHHe PacTBOPOB C ONpe/eIEHHON
MacCcOBOM Jj0J1el paCTBOPEHHOI0 BelleCTBa.

BbluncneHus
— C UCII0JIb30BaHHUEM MOHATHSA «MaccoBas J0Jid
BelllecTBa B pacTBoOpe»

PackpbIBaTh CMBIC/ U3y4aeMbIX IOHATHUN U IPUMEHSTh 3TH MOHATHUS
NpY ONIMCAaHUHU CBOMCTB BeLECTB U UX NPeBpaLleHUH C IOMOIIbI0
nejarora.

XapakTepu30BaTb pU3UUECKUE U XUMUYECKUEe CBOMCTBA BOAbI, €€ poJib
KaK pacTBOPUTEJISI B IPUPOAHBIX IPOIIECCaX C OTIOPOM Ha IJIaH U CXEMY.

CocTaB/IAATh ypaBHEHUS XUMUYECKUX PEAKIUH C y9aCTHEM BOJIbI C
ONOPOM Ha CXeMYy.

OOGBSCHATD CYLIHOCTb 3KOJIOTUYECKUX TPO6JIEM, CBI3aHHBIX C
3arpsi3aHeHHeM NPUPOJHBIX BOJ, CIOCOObI OUUCTKHU BOJbl OT IPUMeCeH,
Mephbl [10 OXpaHe BOJ, OT 3arpsAI3HEHUs [ocJje IpeBapUTeJbHOr0
CTPYKTYpPUPOBaHUs MaTepUaJa.

[l1aHMpPOBaTh U OCYLIECTBISATD HA TPAKTHKE XUMHUYECKHE
3KCMEePUMEHTH], IPOBOJUTD HAGJII0/JeHUS, [ieJIaTh BbI-

BO/IbI [10 pe3y/IbTaTaM 3KCIIepUMEHTA 10/, KOHTPOJIEM 11e/1arora, C
WCII0JIb30BaHUEM KJIUILE.

CinenoBaThb paBUJaM 6e30MacHON paboThl B J1Ja6OPATOPUU MPH
HCII0JIb30BAaHUU XUMHUY€ECKON NOCYyAbl U 000PYyI0BaHUSA [10J KOHTPOJIEM
nejarora.

[IpoBOAUTH BEIYUCJIEHUS C TPUMEHEHHEM IMIOHATHS «MacCOBast J10JIs
BelleCTBa B pacTBOPE» C ONTOPOH HAa GOPMYJIbIL.

HWcnonbp30BaTh NpH BBINOJHEHHUH YUeOHBIX 33JJaHUH U B IIpoLiecce
HcCJieOBaTeNbCKON JesTe/IbHOCTU HayYHO-TIONYJISIPHYI0 IUTEPATYpy
XUMUYECKOTO COZlepKaHUsl, CIpaBOUYHble MaTepHaJlbl, peCypcChl
HHTepHeTa oJ pyKoBOACTBOM NeJarora.

BreicTpanBaTh pa3BEépHyThIe MMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha
nHpopManuio U3 yyeGHMKA U CIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
WCI0J/1Ib30BaTh U3y4YeHHbIA NOHATHUWHBIN anmapaT Kypca XUMHUH N0CIe
npeJBapUTEJbHOT0 CTPYKTYPUPOBaHUS MaTeprasa

Tema 7. OCHOBHBI€E KJIACChI
HeopraHu4ecKMux
coeMHEeHU

(114)

Knaccudukanus HeopraHu4ecKuX coeJMHEHU M.
OKcHAbl: cOCTaB, KJaccuprKanvs (OCHOBHBIE,
KHCJIO0THBIE, *aMdoTepHbIe, Hecoseobpa3yolre Ha
npuMepe okcuza yriaepoga ll n okcmpa asora ll,
HoMeHKJaTypa. [losiydeHue* okcu10B (B3aumogaenctane ¢
BOAOW, KNCIOTamMU, LLeiovamm),

OcHOBaHMS: COCTaB, KJaccuuKauus (1e04U U
HepacTBOPUMbIe OCHOBaHUsl ), HOMEHKJIATypa.

KucnoTsl: cocTas, KJaccuduKanus, HOMEHKJIATYPa,
dusnYecKre U XUMUYECKHe CBOUCTBA (B3aUMOJeHCTBHE C
OCHOBHBIMH OKCH/IJAMH COJISIMU Ha IPUMEpPE COJITHOU U

OmnpeneneHne OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX COSIMHEHHH 10 MalIIoHy.
CocraBiieHnE CXEM CTPOEHHS OCHOBHBIX KJIACCOB HEOPTaHWYECKUX
COEIMHEHUH Ha OCHOBE OTPECIICHNUSI.

CocraBnenne GOpMysT OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCIMHEHUH 1
Ha3bIBaHUE MX 110 MEKAYHApPOJHON U TPUBUAIBHONW HOMEHKJIAType C
HCTIOJIb30BaHUEM OTIPEICICHHUS U TaOIHIIBI PACTBOPUMOCTH.
KnaccudumupoBanne u3yuaeMbIX BEIIECTB [0 COCTaBY M CEOUCMEAM C
OTIOPO¥ Ha OTPEAEIICHNUS, CXEeMBI B TaOJIHITy PACTBOPUMOCTH.

CocraBneHne TaOIHIBl TeHETHYECKUX PSAIOB U cXeMbl «I eHeTndeckas
B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEIUHEHUI MO/
PYKOBOJCTBOM IEJarora.
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CEepHOM KUCJIOT), ¥*croco6bl nosydeHus.* PsJ ak THBHOCTH
MeTaJlJI0B.

Couiv (cpeaHUMe): HOMEHKIIATYPA, *croco6hl HOIyYeHUus ™,
B3aUMO/IeMICTBHE CoJIed C MeTa/lJIaMH, KUCJIO0TaMH,
11e/109aMU U COJISIMU.

['eHeTH4YecKas CBSI3b MEX/Y KJIaCCaMH HEOPTaHUYECKUX
coeauHeHul. 'eHeTudeckue pabl [loHssTHE 006
aMdoTepHbIX THAPOKCHAAX Ha IPUMepe IUHKA U
aJlOMHUHUs. XMMUYeCKHe CBOMCTBA - B3aUMO/JIeCTBHE C
KHMCJI0TaMHU U Liesio4aMy. PasyioxxeHre Npy HarpeBaHUH.

JAemoHcTpauumn

06pa3snpl HEOPraHWYeCKUX BELeCTB Pa3/IMIHbIX KJIACCOB.
B3aumojeiicTBUe pacTBOpa CEPHOM KUCJIOTHI C OKCUOM
meau(1I).

Peakuusa HedTpasnsanuu.

BriTecHeHHe 0JHOTO MeTaJlJla [pyTUM U3 pacTBopa COJIH.

NabopaTopHble U npakTMyeckue paboTbl
JlaGopaTOpHBIE ONBITHI:

B3anMogelicTBHE KUCJIOT C MEeTaJIJIaMH.

[TosryyeHHe HepacTBOPHUMbIX OCHOBAHUIL.
B3auMo/ieiicTBHe HepaCTBOPHUMbIX OCHOBAaHUH C
KHCJIOTaMH.

PaznoxeHue rugpokcuaa megu(ll) mpu HarpeBaHUU.
[IpakTHyeckas paboTa:

Ne 7. PemneHue aKciepMMeHTa/IbHBIX 33/ja4 I10 TeMe
«OCHOBHBIE KJ1aCChbl HEOPTaHUYECKUX COEJUHEHUI».

BbluncneHus
— 110 ypaBHEHUSIM XUMHUYECKHUX PeaKIui

[IporHo3upoBaHie CBONCTB BEMIECTB HA OCHOBE OOIIUX XUMUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB, TPYIIN BEMIECTB, K KOTOPHIM OHH OTHOCSTCS C
HCITOJIb30BaHUEM CXeMBI «I eHEeTHUEeCKast B3aHMOCBSI3b OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COEAMHEHHI TI0]] PYKOBOJCTBOM Mearora.

CocrasiieHHEe MOJICKYIIIPHBIX YPaBHCHHUM PEaKIliii, HIITIOCTPUPYIOIHX
XAMHYECKHE CBOMCTBA U3YUYCHHBIX KJIACCOB U CROCOObL NOLYHYECHUS BEIECTB
H3YYCHHBIX KJIACCOB, TPYIII, & TAKKE MOATBEPKAAIONINX TCHETHIECKYTO
B3aUMOCBSI3b MEXKY HUMH, C OMTOPOi Ha BepOaIbHYIO CXEMY B KA4E€CTBE
3PUTENLHON OTOPBI.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHHUN PEaKIUii [0 CXeMaM ¢
npeBapUTETbHBIM 00CYKIEHHEM BHIOOPa PearupyoNIuX BEIIECTB.
Bprluncienue o ypaBHEHUSIM XUMHUYECKHX PeakUii KOJIU4ecTBa, 00bEMa,
MacChl BEIIECTBa IO KOJIUYECTBY, 00EMY, MacCe PEareHTOB MK MPOIYKTOB
PEaKIMH 10 aJTOPUTMY.

[TnaHupoOBaHKE M OCYIIECTRIICHHE HA TIPAKTHKE XUMHUYECKOTO SKCIIEPUMEHTA
1 HAOJIIOIEHHUS TTOJT PYKOBOJCTBOM YUHTEIIS.

dopMyIHPOBaHKE BBIBOJIOB IO PE3YIILTaTaM SKCIIEPUMEHTA C
HCITOJBE30BAHUEM OTIOPHBIX CJIOB.

dopMyIHPOBaHKE C TIOMOIIBIO MTEaroTa W BBIMOJIHEHNE TIPABUIT O€30ITaCHOM
paboThI B 1a00pATOPUU TIPU MCIIOIH30BAHUN XUMHUECKOU TIOCY/IBI U
000pyI0BaHUs.

Hcnonp30Banue NpH BHIIOJIHEHUH y4eOHBIX 3a1aHHUM U B TIpoLiecce
UCCIIE0BATENLCKON IEATENLHOCTH HAyYHO-TIOMYJISAPHOM JTUTEPATYPBI
XMMHUYECKOTO COJIEPIKaHMs, CIIPABOYHbIE MaTePHaIIbl, pecypchl IHTEpHETa,
OCYIIIECTBIICHHE BHIOOPA 110, PYKOBOACTBOM TI€/Iarora.

BeicTpanBane pasBEPHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C OMOPOM Ha
HHOOPMAIINIO U3 YUeOHUKA U CIIPABOYHBIX MaTEPHAIOB, IPAMOTHOE
HCITOJIE30BAHKE W3YYEHHOTO MMOHATHIHOTO armapara Kypca XUMHUH ¢
HCITOJIE30BAHKMEM IUIaHa, OTIOPHBIX CJIOB, aITOPUTMA.

Paznen 3. [lepuoauyveckuii 3akoH U [lepuoguyeckas cucreMa XMMHYECKHUX 3/1eMeHTOB /I. 1. MeHe1eeBa.

CTpoe}me aToMoOB. XuMHU4YecKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKuuu (15 ‘{)
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Tema 8. Mepuoaunuecknii
3aKOH u MNepuoguyeckasn
cucTeMa XMMUYEeCKUX
anemeHTOB

A. N. MeHaene-eBa.
CrpoeHue atoma (7 4)

[lepBble MOMBITKH KJIACCUPUKAIUN XUMUYECKUX
3JieMeHTOB. [IoHATHe 0 rpynnax CXoAHbIX 3J1eMEHTOB
(1esIouHbBIE U 1[eJI0YHO3eMeJIbHbIE MeTaJLIbl, TaJIOTeHBI,
WHEepTHbBIE rasbl).

*JJ1IeMeHTBI, KOTOPbIE 06PA3yIOT

aMdoTepHbIe OKCUABI U TUAPOKCH/IBL.*

[Tepuoaunyeckuii 3akoH U llepuogu-yeckas cucrtema
XUMHYeCcKUX 371eMeHTOB /. U. MeHzesneeBa. [lepruoasi,
rpynmnel, noArpynnbsl. ®u3nyecKuil CMbICJI NOPSAAKOBOIO
HOMepa 3JIeMeHTa, HOMepPOB [epuoja U rpynisbl.
CtpoeHue aToMoB. CocTaB aTOMHBIX sifiep. *U30TomnbL.*
AnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX 060JI09EK aTOMOB
nepBbIx 20 XMMHUYeCKUX 3/1eMeHTOB [leprosndeckoi
cuctemnl Jl. U. MeHieseeBa.

XapaKTepucTUKa XUMUYECKOT0 3JIEMEHTA 10 ero
noJioxkeHuto B [leprosuyeckoil cucteMe

. U. MengeneeBa.

*3aKOHOMEPHOCTH U3MEeHEeHUsl CBOMCTB 3J1eMEHTOB
MaJIbIX IEPHUO/0B Y IJIaBHBIX NOArPYIIN B 3aBUCUMOCTH OT
aToMHoro (mopsiIKoBoro) Homepa.*

*3HaueHue [lepuoaudeckoro 3akoHa u I[lepuoandeckoi
CUCTeMbl XUMHUY€eCKHUX 3J1eMEHTOB [IJI1 pa3BUTHUSA HAYKU U
npakTuku. [l. U. MeHzesieeB — yuéHBbIH, leJaror U
rpakJaHuH.*

JAemoHcTpauun

KopoTkonepuo/iHas U JJUHHOIEPUOUIHAS GOPMBI
[leproanyeckoi cucTeMbl XUMHUY€ECKHX 3J1eMEHTOB

. . MeHnpaeneesa.

O3HakoMJIeHHe c 06pa3llaMU MeTaJIOB U HEMETAJIJIOB.
JNabopaTtopHble 1 NpaKTUYeckue paboTbl
JlaGopaTOpHBIH OMBIT:

BsaumojeiicTBUE rHAPOKCU/A LIMHKA C pACTBOPAMH
KHUCJIOT U 1esioyueit

PackpbIBaThb CMBIC/I IEPHUOJUYECKOI0 3aKOHA M0/, PYKOBOJCTBOM
nejarora.

[ToHMMaTs cylecTBOBaHHE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3/IEMEHTOB (U3MeHeHue paJIuycoB aTOMOB U
3JIEKTPOOTPHULIATENBHOCTH) U UX COeJUHEHUH OT MOJIOKEHUS B
NepuoAuvYecKol cucTeMe U CTPOEHHUS aTOMa C UCN0JIb30BaHHUEM CXEM U
TabJIuIl.

YcTaHaB/IMBaTb CBA3b MEX/AY NT0JI0)KEHUEM 3/1eMEHTA B [IepUOJUYECKON
CUCTeMe U CTPOeHHeM ero aToma (CcocTaB U 3apsij AJpa, oblee YUCI0
3JIEKTPOHOB U paclpe/ieJieHHe UX [0 3JIeKTPOHHBIM CJI0IM) [0
06pasny.

[IporHo3vpoBaTh XapaKTep U3MEHEHUsI CBOMCTB 3J1EMEHTOB U UX
COeIMHEHHUH 110 IpymnaM U nepuozgam [lepuoaruyeckoi CUCTEMBI €
NOMOLIBIO efarora.

XapaKTepHU30BaTb XUMHUYECKHeE 3J1eMEHTHI TepBbIX TPEX NTePUO/IOB,
KaJ/lus, KaJbIIUs N0 UX 10JI0KeHHI0 B [leproguveckoit cucteMe
J. . MeHgeneeBa.

CinenoBaThb paBUJaM 6e30MacHON paboThl B J1Ja6OPATOPUU MPH
MCI0J/Ib30BAaHUH XUMHUYECKOW MOCY/1bl U 060PY/A0BaHHUS N0 KOHTPOJIEM
nejarora.

BeicTpanBaTh pa3BEépHyThle NMCbMEHHBIE U YCTHbIE OTBETHI C OIOPOM Ha
MHpOpManUIo U3 yyeGHMKA U CIPAaBOYHbIX MaTepUaJIOB, TPaMOTHO
MCI0/1b30BaTh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XUMHUU NTOCJIe
CTPYKTYypPHUPOBAHUsA MaTepHaJa C UCN0JIb30BaHUEM KJIMLIE.

HWcnosib30BaTh NpH BBINOJHEHHUH YIeOHBIX 33/laHUN TEKCThHI yueOHUKa
nocJse CTPYKTYpUPOBaHUS MaTepHuasla, ClipaBOYHble MaTepHaJIbI
(Ilepuoauveckyto cucTeMy XMMU4YeCKUX 3yeMeHTOB /. . MeHnpeneeBa,
TabJIMIy paCTBOPUMOCTH KUCJIOT, OCHOBaHUM U coJiel B BOJiE,
3JIEKTPOXUMUYECKUN psij HANpSXKEHU N MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH y4eOHBIX 33JaHUH U B ITpoliecce
HccleloBaTeNbCKOM AesTeIbHOCTH HayYHO- Oy ISIPHYI0 JIUTePaTypy
XUMHUYECKOTO0 COZlepKaHusl, ClIpaBOYHble MaTepHaJlbl, peCypChl
HuTepHeTa nmoj pyKoBOACTBOM Nejarora
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Tema 9. Xumuueckan cBasb.
OKkucnautenbHo-
BOCCTAHOBUTE/IbHbIE peaKLuuun
(84)

*JJIEKTPOOTPULIATENHLHOCTE* aTOMOB XMMUUECKUX
3JIEMEHTOB.

XuMmudeckast cBA3b (MOHHas, KOBaJeHTHas MOJIApHas U
KOBaJIeHTHas HeloJIIpHas).

CTeneHb OKUCJIEHUS.
OKHC/IUTENbHO-BOCCTaHOBUTEIbHBIE peakuuu (OBP).
[Iponecchbl OKMCIeHUS U BOCCTaHOBJIeHUA. OKMCIUTEN U
BOCCTAaHOBUTEJIH.

AemoHcTpauun
OKHMCIUTEbHO-BOCCTAaHOBUTEJIbHbIE PEAKIIMU: TOPEHUE,
peaxki My pasJioKeHusd, CoeJJUHEHUA

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHATHH 0/, PyKOBOACTBOM Iearora.

OnpenenaTh BUJ XUMUYECKOH CBS3U B COeJUHEHHHU C UCI0JIb30BaHUEM
CXeM.

OnpefenaThb CTeeHb OKUCJIEHUs XMMUYECKOTo 3JIeMeHTa 110 GopMyie
€ro COeIMHEHUS C UCTIOJIb30BaHUEM AITOPUTMaA.

OnpenensiTh 3JIeMEHT (BeIleCTBO) — OKHUCJIUTEJb U 3JIEMEHT
(BemecTBO) — BOCCTAHOBHUTEJIb.

OGBACHATD CYLIHOCTb POLECCOB OKKUCJIEHUS] U BOCCTAHOBJIEHHUS.

CocTaB/ATb 3JIEKTPOHHBIN 6aaHC € YYETOM YMCJIa OTJAHHbBIX U
HNPUHATBIX 3J1eKTPOHOB.

CocTaB/ATh YpaBHEHHE OKHUCJIUTENbHO-BOCCTAHOBUTEJIbHOM peaKIiy 110
aJropuTMy pa3bopa OKHUCIUTEbHO-BOCCTAHOBUTEbHOM peaKLtH.

HWcnosib30BaTh NpU BBINOJHEHUH YIeOHBIX 3a/laHUN TEKCThI yueOHUKa

H0CJIe CTPYKTYPUPOBaHUS MaTepuasia, ClipaBOYHble MaTEPHAJIbl
(mepuoANYecKy0 CUCTEMY XUMHUYeCKHX 31eMeHTOB /I. U. MeH1eseeBa,
TabJIMIY PACTBOPHMMOCTH KHUCJIOT, OCHOBAaHUH U COJIEN B BOJE,
3JIEKTPOXMMUYECKUH PsiJl HAlIps>KEHU N MeTaJlJIoB).

9 KJIACC

(2 4 B HEnemnto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

MpumepHble Tembl,
packpbiBaloLMe AaHHbIA
pasgen nporpammbl,

M KO/INYECTBO 4YacoB.,
OTBOAMMOE Ha UX U3yyeHue

OcHOBHOe coaeprKaHue

OCHOBHbIe BUAbI AEATE/IbHOCTH
obyuatowmxca

Paszge 1. BemecTBo U XuMH4yecKue peaknuu (17 4)
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IloBTOpEeHue u
yrjy6/eHue 3HaHUM
OCHOBHBIX pa3/JeyoB Kypca
8 Ki1acca

(54)

[Tepuopuyeckuii 3akoH. [lepuogudeckas cucrema
XUMHYeCcKUX 3s1eMeHTOB JI. U. MeHpeneeBa. CTpoenue
aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB
XUMHYECKUX 3JIeMEHTOB IIepPBbIX TPEX NIepUO0/ 0B, KaJIU,
KaJIbLIUs U UX

COeJMUHEHUH B COOTBETCTBUH C NI0JIOXKEHUEM 3JIEMEHTOB B
NepyuoU4ecKOr CUCTeME U CTPOEHUEM UX aTOMOB.
Knaccudukanus 1 HOMeHKJIaTypa HEOPTaHUYECKUX BELeCTB
(MexxayHa-poJiHas ¥ TpUBHAJIbHAs). XUMHUYECKHe CBONCTBA
BelleCTB, OTHOCALLUXCA K Pa3JIMYHbIM KJIaccaM
HeopraHHWYecKHUX COeJUHEeHUH, UX reHeTU4ecKasl CBsI3b
HeopraHW4YeCcKHX BeleCTB.

CTpoeHUe BellleCTBa: BU/Ibl XUMHUY€ECKOU CBSI3U U THUIIbI
KPHUCTAJINYECKUX PelIéTOK. *3aBUCUMOCTb CBOMCTB
BEIECTB OT UX CTPOeHHUs.*

JleMOHCTpanuu

1. Mogzesir KpUCTA/LJINYECKUX PELIETOK HeOpraHU4eCcKnux
BelleCTB.

2. KopoTkonepuoHas 1 JJIMHHONIEpHOAHAsA GOPMBI
[lepuoanyeckor cHCTeMbl XMMUYECKHX 3J1EMEHTOB

J. Y. MenpeneeBa

XapaKTepru30BaTh XUMHUYECKHE 3JIEMEHTHI EPBBIX TPEX IEPUO/IOB,
KaJIMs M KaJbLiUs [0 UX NoJIoXKeHUIo B [lepuoguyeckoli cucteme
JI. U. MeH/iesieeBa ¢ 0Oopoy Ha aJITOPUTM.

KnaccuduuupoBaTh ¥ Ha3blBaTh HEOpPraHUYeCKHe BelleCcTBa
M3y4eHHbIX KJIACCOB C OMOPOM Ha CXeMy, TabGJIUIY paCTBOPHUMOCTH.

OnuchIBaTh 00IME XUMUYECKHE CBOMCTBA BEIIECTB PA3JINYHbBIX
KJIaCCOB, MOATBEPKJATh CBOUCTBA MPUMeEpPaMHU MOJIEKYISPHBIX
YPaBHEHHU XMMHUYECKUX PeaKLUH C ONIOPOU Ha CXeMY.

OnpenensiTb BUJ XMMUYECKOUN CBAA3U U TUM KPUCTAINYECKON
pEeLIETKY BelllecTBa C ONIOPOM Ha CXeMY.

[IporHo3upoBaTh CBOMCTBA BeLECTB B 3aBUCUMOCTH OT UX CTPOEHUS
nocJie IpeJBapUTeNbHOTO pa3bopa.

BeicTpanBaTh pa3BEépHYThIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH
Ha
“HbOpMaLMIo U3 yYeOHUKA U CIPAaBOYHbIX MaTepUaJioB, TpPaMOTHO
WCII0JIb30BaTh U3y4YeHHbIN NOHATUNHbBIN annapaT Kypca XUMUU.

HWcnosb30BaTh NpY BBINOJTHEHUH YUeOHBIX 33/JaHUH U B Ipoliecce
HccJe[l0BaTe/IbCKOM JiesiTeIbHOCTH HayYHO-ONYJISIPHY0
JIUTEePaATypy XUMUYECKOT0 COZlepKaHHUs, CIpaBOYHble MaTepraJbl,
pecypcel UHTepHeTa nof pyKoBOJCTBOM Ilefjarora.

Tema 1. OcHOBHbIE
3aKOHOMEPHOCTH
XMMU4YeCKHX peaKiuii
(44)

Knaccudpukanus XMMHUYeCKUX peakui 1o pa3jinyHbIM
NpU3HaKaM (110 YHUCIY U COCTABY YYaCTBYIOLIUX B PeaKLUU
BelleCTB, *1o TensioBoMy 3¢ deKTy, 10 U3MEHEHHUIO CTeNeHeN
OKHCJIEHUS] XUMUYECKUX 3JIEMEHTOB, [10 06paTUMOCTH, 110
y4acTHIo KaTaJaru3aTopa).*

*JK30- ¥ 3H/I0TEPMHUYECKHE PEAKLUH, TEPMOXUMHUYECKHUE
ypaBHeHUs. [IoHSATHE 0 CKOPOCTHU XUMHUYECKOH peaKIUH.
[IoHATHE 0 TOMOreHHBIX U F'eTepPOTeHHbIX PeaKIUsX.
[ToHsITHE 06 0O6PATUMBIX

Y He0OPaTUMBbIX XUMUYECKUX peakuusax. [loHsTHE 0
XMMHYECKOM paBHOBeCHH. PaKTOPHI, BIAUSAIOIINE HA
CKOPOCTb XUMHUYECKOU PeaKIMHU U MO0JIOKeHH e XUMUYECKOT0
paBHOBecHs.*

OKHCINTENbHO-BOCCTAHOBUTE/IbHBIE PEAKI[UU
(3/71eKTPOHHBIN 6alaHC OKUCJIUTENbHO-BOCCTAaHOBUTENbHOMN
peaxkuuu).

JleMOHCTpanuu
1. 3aBUCHMOCTb CKOPOCTH XMMUYECKOW peaKLiuu OT
Pa3JINYHbIX GAKTOPOB.

PackpbiBaTb CMbIC/ U3y4aeMbIX IOHATHUHN U IPUMEHSTh 3TU OHATHUS
NpY ONIMCAHUHU CBOWCTB BEIECTB U UX MpeBpallleHUu.

KnaccuduuupoBaTb XUMUYeCKHE peaKIUU 110 pa3JIuYHbIM
NpHU3HAKaM.

YcTaHaB/IMBaTbh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOU peakLiuu OT
PasNYHBbIX GAKTOPOB MO PYKOBOJCTBOM YUUTEJIS.

[IporHo3vMpoBaTh BO3MOXKHOCTHU IPOTEKAHUSA XUMUUECKUX
npeBpalleHUu ! B pa3/IMYHbIX YCJIOBUSIX NOC/I€e NPeJBapUTETbHON
paboThl.

OnpenensaTb OKUCIMTENDb U BOCCTaHOBUTeJb B OBP.

CocTaBJIATDb 3JIEKTPOHHBIM 6aJIaHC peaKLHH.

[IpoH3BOAUTH BBIYUCIEHUS 10 XUMUYECKUM yPaBHEHUSIM 110
AJTOPUTMY.

BoicTpauBaThb pa3BépHYyThle NMCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH
Ha MH$OpMalUIo U3 YyYeGHUKA U CIIPAaBOYHbIX MaTepUaJIOB,
rPaMOTHO UCNOJIb30BaTh U3YYEHHbI MOHATUNHBIHN alllapaT Kypca
XUMMUHU 110CJIE IPeIBAPUTENBHOTO CTPYKTYPUPOBaHUS MaTepUaJa.

HWcnosib30BaTh NPpHU BBINIOJIHEHUH YUYeOHBIX 33JJaHUH U B Ipoliecce

HCCJ/IeJOBATE/NbCKON JesITeIbHOCTH HayYHO-MOMYJ/ISIPHY0
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2. Bo3zelicTBue KaTa/M3aToOpa Ha CKOPOCTb XUMUYECKOHU
peakLuu.

3. [IpuMepbl HEOOGPATUMBIX U 0OPATUMBIX peaKIIMH.

4. CMellleHMe PaBHOBECHUS XMMUYECKON peaKIUU.

BbiyucjieHus
— KOJIMYeCTBa BELIeCTBa, 00'béMa U MacChl peareHTOB UJIH
MPOAYKTOB 10 YpaBHEHUSAM XUMHUYECKUX PEAKLINH

JINTEPaTypy XUMHUYECKOT0 CO/lep>KaHMts, ClIPaBOYHbIE MaTepHalbl,
pecypcel MUHTepHeTa noc/ie KOHCYJIbTaliY C IeJJaroroM.

Tema 2.
JneKkTposMTUYECKAS
JAMCCOLlMALlMA.
XuMH4yecKue peakiuuu B
pacTrBopax

(84)

Teopus 3JIeKTPOJTUTUUECKON TUCCOIUALIMU. DJIEKTPOJUThI U
He3JIEKTPOJIUThI. KaTHOHBI, aHHOHBIL. *MexaHU3M
JHUCCOLIMANIMY BELECTB C PA3JIMYHBIMU BUJAMU XHUMUY€ECKOHU
cBs13U. CTeneHb Aucconranuu.* CuJIbHbIE U CJ1abble
3JIEKTPOJIUTHI.

Peakuyu HoHHOTO 06MeEHa, YCJA0BUSA UX NPOTEKAHUS.
HoHHble ypaBHEHUS peaKLuil.

XMMH4YecKre CBOMCTBA KUCJIOT, OCHOBAaHHH U COJIEH B CBETE
pe/ICTaBJIeHUH 06 3JIEKTPOJUTHYECKOU Aucconuanuu. Cpeaa
pactBopa. [loHsTHE O TUIPOIH3E COEH.

KayecTBeHHBbIe peaKIIMU Ha KATUOHBI

Y aHUOHHI : XJIOPUJ-, 6GPOMU/J, MO3UJ-, CyJIbdaT-, KapboHaT-,
cunnkaT-¢$ochaT- aHUOHBL, THAPOKCH/A-UOHBI KaTHUOHBI
aMMOHHS, MarHus, KaJbIlys, aJJlOMUHUS, Kesie3a 2+, 3+,
[UHKA, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX..

JleMOHCTpanuu

JyleKTpHUYecKasi TPOBOAHUMOCTb PACTBOPOB BEIECTB;
JIBM>KeHU e MOHOB B 3JIEKTPUUECKOM MoJIe.

OnbIThI, WJIIOCTPUpPYIOLIYe NIPU3HAKYA NPOTEKAHUS peaKui
HOHHOTr0 06MeHa.

OnbIThI IO ONIPeZeJIEHUIO CPebl B paCTBOpPAX CoJien
(xs10puia HaTpUs, Kap6oHATA HATPUS, XJIOPH/IA LIHKA).

JlaGopaTopHbIe U NPaKTHYeCKHe

pa6éoTsI

JlabopaTOpHBIH OMBIT:

Ne8Peakuu HOHHOT'0 06MeHa B pacTBOPax 3JIEKTPOJIMTOB:
cyabdara megu(1l)

Y 1[EJI09M, KapOoHaTa HATPUS U COJITHOW KHUCJIOTHI, peaKLus
HeUTpaJr3aluu Mexy F’MIPOKCH/IOM Kalns U COJISHON
KHUCJIOTOH.

Ne9. KauecTBeHHble peakumn Ha MOHbI B pacTBope.

PackpbiBaTb CMbIC/ U3y4YaeMbIX IOHATHH, a TAaKKe CMbICJ TEOPUU
3JIEKTPOJIMTUYECKOM JHUCCOLMAL MU C OIOPOX Ha CXEMBI.

OOBSICHATDH NPUYHUHBI 3JIEKTPOIPOBO/I-

HOCTH BOJHBIX PACTBOPOB C MOMOIIBIO MeIarora.

CocTaBJ/iATh ypaBHEHUS AUCCOLMALIMM KUCIIOT, 1lleJI04uel U coseH,
MOJIHbIE
Y COKpalléHHble HOHHbIEe YPaBHEHUSI XUMHUYECKUX peaK Ui
MOHHOTO 06MeHa.

[11aHUPOBATH M OCYIECTBJAATDH HA NPAKTUKE XUMUYeCKHe
3KCIIepUMEHTBHI, IPOBOAUTH HABJIIOIEHHUS, [1eJIaTh BHIBO/IbI 11O
pe3yJibTaTaM 3KCIepUMeHTa MoCJie MpeJBapruTebHONU PabOTHI.

CrenoBaThb paBUJiaM 6e30MacHON paboThl B J1Ja6OPAaTOPUU MPH
HCII0JIb30BAaHUH XUMHUYECKOM NOCyAbl U 000pyJ0BaHUSA NOJ,
KOHTpOJIEM Ilefjarora.

[IpoU3BOAUTH BBIYUCIEHUS 10 XUMUYECKUM YPaBHEHUSIM.

BbICTpaI/IBaTb paSBépHyTbIe NHUCbMEHHbIE U YCTHbIE€ OTBETHI C OHOpOfI

Ha I/IH(l)OpMaI.U/II'O nu3 y‘{eﬁHI/IKa " CIIPABOYHBIX MaTE€PUAJIOB,

IpaMOTHO HCI0JIb30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca
XMMUHU [I0CJIE IIPe/IBAPUTENBHOr0 CTPYKTYPHUPOBAHHUS MaTepHaa.

HMcnosib30BaTh NPHU BhINOJHEHUH YYeOHBIX 33/JaHUH U B Mpoliecce
HCC/IeI0BATENbCKOU JeTEeIbHOCTH HAyYHO-TTONYJISIPHY O
JINTEPATYPy XUMUYECKOTO COJIep>KaHMus, CIIPaBOYHbIE MaTepHaIbl,
pecypchl UHTepHeTa Noc/ie KOHCYJIbTAlMH C IeAaroroM.
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[IpakTHyeckas paboTa:

Ne 1. PemieHue skcriepyuMeHTabHBIX 33/1a4 110 TEME.
BeiuyucjaeHus

— [0 YpaBHEHUAM XUMHUYECKUX peaKLui

Paszpen 2. HemeTa/yibl U MX coeAUHEHUA (24 1)

Tema 3. O6mas
XapaKTepHuCTUKa
XUMHYECKHX 3/IEMEHTOB
VIIA-rpynnsl. I'asioresst
(44)

06125 XapaKTepUCTHKA rasioreHoB. 0COGEHHOCTH CTPOEHUS

ATOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe [JId HUX CTEeIIeHH
OKHUCJIEHHUA. CTpOEHI/Ie H (I)I/ISI/I‘IeCKI/Ie CBOMCTBaA IMMPOCTBIX
BellleCTB — raJoreHoB. XUMHYeCKHe CBOMCTBaA Ha npuMepe
XJIopa (BBaHMOL[eﬁCTBHe C MeTaJlJlaMH, HeMeTaJlJlaMH

(BogopomoMm u kucaoposom),*mesnodamu’*). XsiopoBogopos,.

CosisTHast KUCJIOTA, XUMUYeCKHe CBOUCTBA, *rosydeHue*,

npruMeHeHue. KayecTBeHHbIe peaki[MU HA TaJIOreHU/I-UOHBI.
*/leficTBHE XJI0pa U XJIOPOBOIOPO/ia HA OPraHU3M YeJsioBeKa.*

BaxkHelmue XJIOPUAbI U KX HAXOX/JE€HHWeEe B IpUpoJe.

JeMoHcTpanuu
BujieoMaTepuasbl: TajJloTeHbl U UX COEUHEHH .
06pasibl XJI0PUJOB.

JlabopaTOopHBbIe U IPAaKTUYEeCKHE PaGOThI
JlabopaTOpHBIH OMNBIT:

PacnosHaBaHMe XJI0pU/I-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [TosiyyeHHe CONAHON KUCIOTHI, U3ydYeHHe e€ CBOUCTB.

BeiuucjaeHus
110 ypaBHEHUSM XUMHUYECKUX PeaKIUi.

OOBACHATD 06IIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOKCTB
HEMETAaJVIOB U UX COeIMHEHUH B Mpe/ieiaX MaJbIX IepUO/IOB U
rJIaBHBIX oArpyti [leprogudeckoil cUCTeMbl XUMUYECKHX
3JIEMEHTOB C Y4€TOM CTPOEHHUS UX ATOMOB C UCIOJIb30BAHUEM CXEMBI.

XapakTepu30BaTh GpU3UYECKHE U XUMUYECKHE CBOHCTBA MPOCThIX
BeILeCTB raJloreHoB (Ha MpUMepe XJ10pa) U CJI0XKHBIX BELECTB
(xJTopoBOZIOPOAA, XJIOPHU/IA HATPHUS ), CIOCOOBI UX TOJTYIEHUS,
IpUMeHeHVe Y 3HaYeHre B IPUPO/ie U )KU3HU YeJI0BEKA 10c/Ie
CTPYKTYypHUPOBaHUS MaTepHUasa.

OnpezessiTh raloreHU/i-MOHbl B PACTBOPE C UCI0JIb30BaHUEM
TabJuLbl "XapaKTepHble peaKIUyu Ha aHUOHBI".

[l1aHUPOBATh U OCYIIECTBJSTh HA IPAKTUKE XUMUUECKHE
3KCIIEpUMEHTBI, IPOBOJUTh HABJII0eH s, /1eJIaTh BBIBO/bI 1O
pe3yJibTaTaM 3KCIepUMeHTa N0cJIe peiBapUTeJbHON paboThL.

TeMma 4. O61aa
XapaKTepucTHKa
XUMHUYECKUX 371eMEeHTOB
VIA-rpynnsl. Cepa u eé
coeauHeHMs (5 4)

061125 XapaKTepuCTUKa 371eMeHTOB VIA-rpynnel.
Oco6eHHOCTH CTPOEHHS aATOMOB 3THX 3J1EMEHTOB,
XapaKTepHble /J1s1 HUX CTelleHU OKHCIeHus1. CTpoeHUe U
¢dusnUecKue CBOMCTBA MPOCTHIX BELIECTB — KUCJIOPOJA U
CepBl.

AnnorponHbie MogUPUKALUK KUCIOPOJA U CEPBIL.
XuMHYecKHe CBOMCTBa cepbl. B3auMogeiicTBue ¢
HeMeTaJlJlaMU - BOJIOPO/IOM M KHCJIOPO/IOM, MeTalJIaMH,
KOHIIeHTPUPOBAaHHbIMU a30THOM U CEPHOM KUC/I0TaMHU.
CepoBoziopo, cTpoeHMe, dusnudeckue

O6BACHATD 06111Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWUCTB
3jieMeHTOB VIA-rpynnsl ¥ UX coeIUHEeHUN
C Y4ETOM CTPOEHHS X aTOMOB C ONI0Opoil Ha cxeMy "H3MeHeHHe
pazuycoB B moArpymnmnax”.

XapakTepu3oBaTb GpU3UYECKHE
Y XMMU4YeCcKHe CBOMCTBA IPOCTOr0 BeleCTBa Cephl U eé
coeHEHUH (CepoBOZOPOJA, OKCHUOB CEPhI, CEPHOM KHCJIOTHI,
cy/bdaToB), CIOCOOBI UX
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Y XMMHYeCcKHe CBOMCTBa (KUCIOTHBIE U
BOCCTaHOBUTeJIbHbIE). OKCU/bI Cepbl KaK NIpeACTaBUTENN
KHCJIOTHBIX OKCUZ0B. CepHas KUCA0Ta, U3ndecKue

Y XUMUYeCKHe CBOMcTBaA (061Me Kak IpeACcTaBUTe s Kaacca
KUCJIOT U *crienuuveckue*), npumeHeHue. CepHUCTast
KHUCJIOTa.

*XUMHYecKe peakLiMy, Jexalye B OCHOBE TPOMBIIIJIEHHOTO
crnoco6a noJy4YeHus CEpHOU KUC/IOTHI. ANmapaThl U
NpoTeKaloliye B HUX Pollecchl (Ha MpHMepe NPOU3BOACTBA
CEpHOMU KUCJIOTHI).*

Cosv cepHOM KUCJIOTHI, KaueCTBeHHas peaKlys Ha CyJbdarT-
HOH.

HaxoxzieHue cepbl U e€ coeIJUHEHUH B IPUPO/IE.
*XuMHr4ecKoe 3arpsisHeHNe OKpyKaloliel cpeJibl
COoeIMHEHUAMH cepbl (KUCIOTHBIE AOXAH, 3aTpsiI3SHEHHE
BO3/lyXa U BOJ,0EMOB), CIIOCOOBI ero Npe0TBpalleHus. ™

JeMoHcTpanuu

Kosnekuuu (BuzeoMaTepualbl): cepa v eé coeJMHEHHUs.
O6yraimBaHMe caxapa 1o/, 1eficTBUeM KOHIEHTPUPOBAaHHOHN
CEepHOM KHCJOTHL.

JlabopaTopHBbIe U IPAaKTUYEeCKHEe PaGOThI

JlabopaTopHBbIe ONBITHI:

O6Hapy»xeHHe CyIbPaT-HOHOB.

B3anmogeiicTBre pa3baBIeHHON CEPHON KUCIOTHI C [IMHKOM.
BoruyucjieHusa

10 ypaBHEHHUSM XMMHUYECKUX peaKIi

MOJIy4YeHUs, TPUMeHEeHUe U 3HaUYeHHUe B PUPOJIE U KU3HU YeJIOBeKa
C OIIOPOi Ha CXeMY U IJIaH.

OnpenensaTb Haau4ue Cyib(aT-UOHOB B paCTBODE.

O6BACHATD CyLIHOCTb 3KOJOTUYECKUX TPO6JIeM, CBSI3aHHBIX C
nepepabOTKOM COeIMHEHUM cepbl OC/E CTPYKTYPHUPOBAHUS
MaTepHaJa.

[I1aHUPOBATH U OCYIIECTBJISATh HA MPAKTUKE XUMHUUECKHE
3KCIEPUMEHTHI, TPOBOAUTL HAOJIIOAEHUS, IeaTh BbIBOBI IO
pe3yJ/bTaTaM 3KCIIepUMeHTa.

CnenoBaThb NpaBuJiaM 6e30MacHOM paboThl B J1Ja6OpaTOPUU NPH
HCII0JIb30BAaHUH XUMHUYECKOM NOCyAbl U 000pyJ0BaHUSA NOJ,
PYKOBOACTBOM Ilefiarora.

[Ipou3BOAWTH BEIYUCAEHUS 10 XUMUYECKUM YPaBHEHUSIM IO
aJrOPUTMY.

HWcnosb30BaTh NpU BbINOJIHEHUU YUeOHBIX 3aJaHUN TEKCThI
y4eOHHUKa, ClipaBoYHble MaTepuabl ([lepuoauyeckyto cucreMy
xuMHnueckux aneMeHToB /l. U. MenjieseeBa, Tabauny
pacTBOPUMOCTHU KUCJIOT, OCHOBAaHUH U coJiel B BOJE,
3JIEKTPOXHMHUYECKUU P/ HaNpsHKeHUH MeTaJlJIoB).

Hcnosib30BaTh NPH BBINOJHEHUH YIeOHBIX 3aJaHUH U B ITpo1iecce
YCCIe,0BaTEeNbCKON 1eATeIbHOCTH HAyYHO-TIOMYISPHYI0
JINTepaTypy XMMUUECKOTO COZieprKaHus], CIPaBOYHble MaTepHallbl,
pecypcbl MHTepHeTa mocJie KOHCY/IbTalluH C IeJaroroMm
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Tema 5. O6mas
XapaKTepHuCTUKa
XUMHUYECKHX 3/IEMEHTOB
VA-rpynnsl. A3ot, pocdop
U UX COeJUHEeHUs

(7 4)

0611251 XapaKTepPUCTHKA 3J1eMeHTOB VA-TpyHIIbL.
Oco6eHHOCTH CTPOEHHUS aTOMOB 3THX 3J1EMEHTOB,
XapaKTepHble /J11 HUX CTelleHU OKHUCJIeHUs.

A30T, pacnipocTpaHeHHe B IPUPOJie, GU3NUeCKUe U
XUMHYecKUe cBoucTBa. KpyroBopot a3oTa B mpupoze.
AMMUak, ero pu3MUecKre U XUMUYECKHE CBOMCTRA,
nosiyueHue U npuMeHeHue. Coin aMMoHUs, UX PU3nUYecKre
U XMMHUYecKue CBOWCTBa, NpuMeHeHue. KayecTBeHHas
peakiya Ha HOHbI aMMOHHUSI.

A30THad KHCJI0TA, eé pu3rndecKre U XUMUYeCcKre CBOMCTBa
(o6muMe Kak NpesCTaBUTeEJIA Kacca KUCAOT U
*cnenuduyeckue*). *Azotucras kucaora. McrosnbzoBanue
HUTPATOB U COJIEW aMMOHHS B Ka4eCTBe MUHEPAJIbHBIX
yAo6peHuit.*

XUMHUYecKoe 3arpsisHeHNe OKpy»Kalollell cpesbl
CoeIMHEHUSAMMU a30Ta (KUCJO0THBIE JOXK/AY, 3arpsisHEHNe
BO3/yxa, I0YBbI U BOJJOEMOB).

®ocdop, *annorponusle Mmoaudukanuu pocdopa*,
¢dusnyecKue U XUMUYECKHE CBOHUCTBA.

Okcup pocdopa(V) u pocdopHas kuciora, pusndeckue u
XMMHYECKHE CBOMCTBA, *nosyyeHue.* *KauecTBeHHas
peakuus Ha pocdaT-UOHBL*

*Wcnonb3oBaHre ¢pochaToB B KaueCcTBe MUHEPAIbHbBIX
yAo06peHuil.* 3arpsisaHeHHe IPUPOJHBIX BOJL0EMOB
docoaTamu.

JleMOHCTpanuu

Kosnnekyuu: ¢ocdop u ux coeiuHeHHUS.

B3auMozelicTBHE KOHIIEHTPUPOBAaHHOM a30THOM KUCJIOTHI C
MeJblo.

JlaGopaTopHble U IpaKTHYeCKHe paéoThl
JlaGopaTOpHBIE ONBITHI:

1. BsauMopelcTBUEe cosielt aMMOHUS C LIEJI0YbIO.

2. O3HaKoMJIeHUEe C 06pa3LaMu a30THBIX U GpocHopHBIX
yA00peHU.

[IpakTHyeckas paboTa:

Ne 10. [TonyyeHre aMMHaKa, U3ydyeHHe ero CBOUCTB.

Bpruucienus
110 ypaBHEHHUSIM XUMUYECKHUX pPeaKIui

OO BSICHATD O6LIHEe 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB
3J1eMeHTOB VA-TpyNINbl U UX COeAUHEHUH C yYETOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBaTb ¢U3NYeCKHe U XUMUYECKHe CBOMCTBA NPOCTHIX
BellecTB a3oTa U pocdopa u ux coeJUHEHU N (aMMHUAKA, COJIEN
aMMOHUS, a30THOM KUCJIOTHI, HUTPATOB, okcua ¢ochopa(V) u
docdopHoit kucaoThl, pocdaToB), CIOCOOHI UX MTONYIEHUS,
NpUMeHEHHEe U 3HaYeHHE B IPUPOJIE U )KU3HU YeJI0BeKa C
UCI0JIb30BAaHHUEM CXEMBI.

OnpefenaTb HOHBI aMMOHHUA U docdaT-HOHBI B pacTBOpe C
MCI0JIb30BaHHWEM Ta6JIMILbl "XapaKTepHble peaKLIUU Ha KATHOHBI U
AHHOHBI".

OGBACHATD CYL[HOCTb 3KOJIOTMYECKHUX TP06JIeM, CBSI3aHHBIX C
HaXOXJIeHWeM CoeIMHEeHUH a3oTa U pocdopa B OKpyKaroIei
cpeze.

[I1aHMpOBaTh U OCYLECTBJASAThH Ha IPAKTUKE XUMUYECKHe
3KCIIEpUMEHTbI, IPOBOJUTD HAGJ/II0AEeHUS, Ae1aTh BEIBOABI 110
pe3yJibTaTaM 3KCIepU-MeHTa.

CnepoBaTh npaBuiaM 6€30MacHOM paboThI B JIaGOPATOPUH NIPH
MCI0J/Ib30BAaHUH XUMUYECKOU NOCY/1bl M1 060pY/A0BaHHUS.

[Ipou3BOAUTE BBIYUCIEHHS 10 XUMHUYECKUM YPAaBHEHUSIM.

Hcnosib30BaTh NPH BbINOJHEHUH YUeOHBIX 3aJaHUH TEKCTBI
y4eGHUKa, CIPaBOYHbIe MaTepHUasbl (IIePUOJUIECKYIO CUCTEMY
xuMHueckux aneMmeHToB /I. U. MeHngeseeBa, TabauLy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJIEN B BOJE,
3JIEKTPOXHMHUYECKHUH PSJL HaNpsHKeHUH MeTaJlIoB).

HWcnosib30BaTh NpHU BBINOJHEHUH YYeOHBIX 3aJaHUH U B ITpoLiecce

PICCJIe,E[OBaTe.)IbCKOﬁ AeATEJIbHOCTU HAYYHO-IIOMYJIAPHY1O
JINTEPATYpPy XUMHYECKOr'o COZiePXKaHNW, CIIpABOYHbIE MaTepHUaJIbl,
pecypcChl I/IHTepHETa Iocjie KOHCyJbTalluHu C neJaroroMm
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Tema 6. O6mas
XapaKTepuc-

TUKA XUMHUYeCKUX
3sieMeHTOB IVA-rpynmsl.
Yriiepoa u KpeMHMI U UX
coeIHEHU S

(84)

Yriepog, annoTpornHble MoAubUKaLUM rpaduT, aiMas.
BsauMmogeicTBUe ¢ MeTal/laMH, HeMeTa/lllaMH,
KOHIIeHTPUPOBAaHHBIMU a30THOW U CEPHOW KUC/I0TaMH,
pacnpocTpaHeHHe B IpUpoe, usndeckre U XUMHUUeCcKUe
cBoiicTBa. Afcop6ius. KpyroBoport yriepozia B IpUpo/ie.
Okcu/ibl yriepo/ia, ux GusrdecKkre U XUMUYeCKUe CBOMCTRA,
VX IefiCTBU e Ha KMBbIe OPraHU3Mbl, OJyYeH e

Y IpUMeHeHHUe. *IKoJIoTHYecKre NPo6eMbl, CBI3aHHBIE C
okcuzioM yriepoaa(IV); runoresa rino6anbHOro NOTeNIeHUsA
KJIMMATAa; MapHUKOBBINA 3P deKT.*

YrospHas KMCI0Ta U e€ cosu, UX PU3ndecKre U XUMHUYeCcKue
CBOWCTBA, NOJy4eHUe U NpuMeHeHue. KayecTBeHHas
peakiys Ha KapOoOHAT-UOHBL

*[lepBoHa4ya/bHbIE OHATHS 06 OPraHUYeCKUX BELeCTBaX
KaK 0 COeIMHEHHUSX yrjepojia: 0cC06eHHOCTH COCTaBa U
ctpoeHus. [loHATHE 0 6HOJIOTMYeCKH BaXKHbIX BellleCTBax:
XUpax, 6esIKax, yrieBosax. MaTepuaibHoe eJUHCTBO
OpraHU4YecKHUX U HeOpraHM4YecKUX CoeiJMHeHU . *

*KpemHuH, ero ¢prsnyeckue 1 XUMHUYECKHEe CBOMCTBA (Ha
pUMepe B3aUMO/IENCTBUSA C MeTa//IaM{ U HEMeTa/lJIaMu),
NoJlydeHue U IpUMeHEHHE B 3JIEKTPOHUKe. *

*CoelMHeHNAa KpeMHUs B npupoe. O61Me npescTaBJeHUs
06 oxcuzie kpeMHUs(IV) u kpeMHUeBOM Kuca0Te. CUIUKATHI,
VX UCTO0JIb30BaHNe B OBbITY, MeJUIIMHE, IPOMBIIIJIEHHOCTH.
BakHel1IMe CTpOUTE/NbHBIE MAaTEPHUAJIbl: KEPAMUKA, CTEKJIO,
1[eMeHT, 6ETOH, KeJie306eToH. [Ipo61eMbl 6€301acHOro
HCII0JIb30BAHMS CTPOUTENbHBIX MAaTEPHUAJIOB B
NMOoBCeHEBHOM KU3HU.*

JleMoHcTpanuu

MoJiesin KpUCTaJIMYeCKUX PellETOK ajJMasa, rpaduTa,
MoJIeKyJIbl QyJliepeHa.

Ancop61ys pacTBOPEHHBIX BEI[€CTB aKTUBHUPOBAHHBIM
yrJaiém. [Iporusoras.

BuzsieomaTepualibl: CUIMKAaTHAsA TPOMBILIJIEHHOCTb.
Moge MoJ1eKyJ1 OpraHM4eCKHUX BelleCTB.

JlaGopaTopHbIe U IPaKTHYECKHE PAaGOThI
JlaGopaTOpHBIH OMBIT:

KauecTBeHHas peakiiysi Ha Kap6OHAT-HOH.
[IpakTHYeCKHe paboOThI:

OOBSICHATH 06LIHEe 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB
3jieMeHTOB [VA-rpynnbl ¥ UX cCOeIMHEHU! € y4ETOM CTPOEHUSA UX
aTOMOB.

XapakTepr3oBaTh GU3MYECKHE U XMMUYeCKHe CBOMCTBA MPOCThIX
BEIECTB yTJIEPOAA U KPEMHUSA U UX COeIMHEHUH (OKCU/I0B
yIJepo/a, yroJbHOM KUCIOThI, KApOOHATOB, OKCU/A KPEMHUS,
KpPEMHHUEBOHW KUCJIOTHI, CHJINKATOB), CIIOCOOBI UX MOJIyYEHUS,
NpUMeHEeHUEe U 3HaYeHUE B IPUPO/Ee U XKU3HU YesI0BeKa.

OnpegensiTb KApOOHAT- U CUJIMKAT-

HOHBI B pacTBope.

OO6BACHATD CyLIHOCTb 3KOJOTUYECKUX TPO6JIeM, CBSI3aHHBIX C
HaxX0XJeHWeM YIJeKHUCI0T0 rasa B OKpy»Karlleu cpeje.

WUnnocTpupoBaTh B3aUMOCBSI3b HEOPraHUUECKUX COeJUHEHUN
yrJjiepojia U OpraHuyecKux BellecTB [0/, PyKOBOACTBOM YUUTEJIS.
[l1aHUPOBATb U OCYILIECTBJSATh Ha IPAaKTUKe XUMUYECKUe
3KCIIepUMEHTHI, IPOBOUTH HAOJ/II0IeH s, JieJlaTh BbIBO/IbI 10
pe3yJ/bTaTaM 3KCIIepUMeHTa N0CJie IpeABapUTENbHON paboThI.

CienoBaThb paBUJiaM 6e30MacHON paboThl B IAOOPATOPUH IIPU
HCII0JIb30BAHUU XUMHUY€ECKOU MOCYAbl U1 060PY/I0BaHUSA.

HWcnosib30BaTh NPU BBINIOJTHEHUU YUeOHBIX 33JJaHUN TEKCThI
y4e0HUKa, ClIpaBOYHble MaTepHasbl ([lepuogudecKyro cucreMmy
xuMHuueckux aneMmeHToB /l. U. MengiesneeBa, Tabauny
pacTBOPUMOCTHU KUCJIOT, OCHOBAaHUH U coJiell B BOJE,
3JIEKTPOXUMUYECKUN psij HANlpsXKeHUH MeTaJlJIoB) IocJjie
KOHCYJIbTAl|MM C Iejarorom.

HWcnosib30BaTh NpHU BBINIOJIHEHU U YUeOHBIX 33JJaHUH U B Ipoliecce
HCCJIe[,0BaTEbCKOM [1eITeJIbHOCTU HayYHO-NIONYJISIPHY0
JIUTEPATYPY XUMHUYECKOT0 COJlep:KaHHUs, CIPpaBOUYHbIe MaTepUaJbl,
pecypcbl UHTepHeTa nocjie KOHCYAbTALUU C Ie/JaroroM.
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Ne 11. [TosiydyeHHe YrJIeKUCA0OTO ra3a U U3y4yeHUue ero CBOMCTB.

KauecTBeHHas peakiis Ha KApOOHAT-HOH.
Ne 12. PemieHue skcliepuMeHTaJbHbIX 33434 10 TEME
«HeMeTanabi».

BoeruucieHusa

110 ypaBHEHHUSM XUMHUYECKUX PeaKIUi, eC/IU OJJUH U3
peareHTOB /IaH B BHU/ie BOJHOTO PAacTBOpPa C U3BECTHOU
MacCOBOM Jj0JIel.

Paszen 3. MeTa/uibl U MX coeauHeHuA (20 4)

Tema 7. 0611e cBOMCTBaA
METAJIJIOB
(44)

0611135 XapaKTepUCTHKA XMMHUYECKUX 3JIEMEHTOB —
MeTaJ/IJIOB Ha OCHOBAaHHWHU UX MoJiokeHUs B [lepuogrueckoit
cucTeMe XUMHYecKux ajieMeHTOB JI. U. MeHzeneeBa u
cTpoeHus aToMoB. CTpoeHHe MeTaJJI0B. MeTasindeckas
CBSI3b U MeTa/l/INYecKash KpUCTa/JIMYecKasl peniéTka.
JJIEKTPOXUMUYECKU U Pl HAPSKEHU N MeTaJlJIOB.
dusnyecKre U XMMHUYECKHEe CBOMCTBa MeTaJlJIOB. *061ue
CIOCO6BI TOJIYYEeHHUSI MeTAJJIOB. [IoHSITHE 0 KOPPO3UHU
MEeTaJIJIOB M OCHOBHBIE CIIOCOGBI 3aIIUThI OT KOPPO3HUH.
CrnuiaBel (CTasb, YYTYH, JIOPAJTIOMUHNAN, 6pOH3a), UX
NpUMeHeHHeE B OBITY U IPOMBILIJIEHHOCTH. *

JleMoHcTpanuu

O3HakoMJIeHHe ¢ 06pa3LiaMy MeTaJIJIOB U CIJIaBOB, UX
(l)I/IBI/I‘-IeCKI/IMI/I CBOMCTBaMHU.

Mogeu KpUcTa/UIM9eCKUX pelETOK MeTaJLJIoB.
BPI,Z[eOMaTepI/IaJ'IbI: KOppO3Hd METaJJIOB.

JlabopaTOopHBbIe U IPAaKTUYEeCKHE PaGOThI
JlaGopaTopHbIE ONBITHI:

O3nakoMJIeHue ¢ 06pa3laMu CIIJIaBOB MeTaJLI0B.
3aBUCUMOCTb CKOPOCTH peaKL My MeTaJl1a C KUCJ0TOM OT
[IPUPOJBLI MeTaJla.

BbiuucjieHus
— I10 ypaBHEHUSIM XUMHUYECKUX peaKIuii, eciv OJUH U3
peareHTOB COJePXKUT MPUMECH

PackpbIBaTb CMBIC/ U3y4YaeMbIX IOHATHUH U IPUMEHSATb 3TH NOHSATUSA
NpY ONIMCAHUU CBOWCTB BEIeCTB U UX NIpeBpallleHUM.

O6BACHATH 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3JIeMEHTOB-MEeTaJIJIOB U UX COeJUHEHUH C YYETOM CTPOEHHUS UX
aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJJIO0B, 001e GU3UIeCKUe U
XUMHUYeCKHe CBOMCTBA MeTaJJIOB.

XapakTepu30BaTh 061LIHE CIIOCOOBI MOYYEHHS] METAJJIOB IOCI€e
CTPYKTYypHUPOBAHUS MaTepHaa.

CnenoBaTh npaBuJiaM 6€30MacHOM paboThI B JIaG0PATOPHUU IPU
MCI0/Ib30BAaHUM XUMUYECKOU NOCY/Ibl M1 060pY/A0BaHHUS.

[Ipou3BOAMTDL BEIYMCIEHUS 10 XUMUYECKUM YPAaBHEHUSIM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 33JaHUN TeKCThI
y4yebHMKa, cnpaBoYHble MaTepuaJbl (I[leproanyeckyto cucteMy
XUMHUYecKuX 3seMeHTOB /l. U. MeHzesieeBa, TabIuIy
pacTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJIEN B BOJE,
3JIEKTPOXMMHUYECKHUH PSJL HaNpsHKeHUH MeTaJlIoB).

Hcnosib30BaTh NPU BbINOJHEHUH y4eOHBIX 33/JaHUH U B IIpoliecce
HccleloBaTebCKOM JiesTeJIbHOCTH Hay4HO-ITOMY ISIPHYIO
JINTepaTypy XMMHU4Y€eCKOT0 COJlep>KaHUs, CIpaBOYHbIe MaTepHalbl,
pecypcel UHTepHeTa nocJie NpeABapUTeJbHON KOHCYIbTALUHU C
neJjaroroMm

Tema 8. BaxkHelue
MeTaJ/LJIbl U UX
coeAVHEeHUA

(16 4)

[lesiounble MeTasbl. [losioxkeHue B [lepuogudeckoi
cucTeMe XUMHYecKux ajieMeHToB /|. . MeHeneeBa,
cTpoeHUe aTOMOB. Haxoxx/jeHue B pupo/e.

dusnyeckre U XUMHUYECKHE CBONUCTBA (Ha MpUMepe HATPUs

)4 KaJII/IH). OKCI/IABI U TUAPOKCUABI HATPUA U KaJIUA.

O6BACHATD 06u114e 3dKOHOMEPHOCTHU B UIBMEHEHU U CBOMCTB
3JIEMEHTOB-METAaJIJIOB B I'PyIIax U UX Coe/'_'[I/IHeHI/Iﬁ C y‘{éTOM
CTPpOE€HHA UX ATOMOB.

XapaKTepnsoBaTb (1)H3H‘IeCKI/Ie U XMMHYECKHe CBONCTBaA MNPOCThIX
BeleCTB METaJIJIOB U UX COGLLPIHBHPIFI (OKCI/I,Z[OB, TUAPOKCUAOB,
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[[puMeHeHME L1E/I0YHBIX METAJIJIOB U UX COEJUHEHUH.
[[lesioyHO3€eMe IbHbIEe MeTaJlJIbl MAarHui U KaJbLuH,
cTpoeHue aToMOB. [losioxkeHue B [leproguueckoi cucteMe
xUuMHu4eckux asemeHTOB /I. U. MengeneeBa. HaxoxeHue B
npupoje. Pusnyeckre U XUMUYECKHUE CBOMCTBA. BaxkHel e
COeZIMHEHUS KaJbIUs (OKCUJ, TUAPOKCHU/I, COJTH).
*YKécTKoCTb BOABI U CLIOCOGHI €é ycTpaHeHUs.*

Amomunui. [lonoxenue B [lepuoguueckoit cucteme
xUMH4yeckux asieMeHTOB /I. U. MeH/iesieeBa, cTpoeHUe aTOMa.
HaxoxzeHue B npupoje. Pusuvyeckue U XuMUYeCKue
cBoiicTBa. AMpOTepHbIe CBOMCTBA OKCU/IA U TULPOKCUAA.
Keneso: cocrab, cBoicTBa U nosy4yeHue. [losi0xeHne B
[lepuoanyecko cucTeMe XUMUYECKHUX 31EMEHTOB

J. U. MeHnpeneeBa, ctTpoeHre atoMa. HaxoxeHue B npupo/e.
dusuyeckue U XUMUYeCcKre cBOMCTBa. OKCUABI, TUAPOKCUJbI
u couin xkesesa(ll)

u xene3a(II).

JeMoHcTpanuu

B3auMogelicTBUe HaTpUA C BOJOH.

OkpaliyMBaHue IJIAMEHU HOHAMU HAaTPUSA U KaJIU4.
OkpalrBaHMe [JIaMeHd MOHAMHU KaJIbLUsl.
B3anmMogelicTBHe OKCH/AA KaJIbLIMSA C BOJOM.
BuseoMaTepuanbl: ropeHHe XkeJjie3a B KUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ NPAKTUYEeCKHE PAGOTHI
JlaGopaTOpHBIE ONBITHI:

O3HakoMJIeHHE C 06pa3laMy aTIOMUHHS U €ro CIJIaBOB.
AmdoTepHbIe CBOMCTBA MH/POKCHIA ATIOMHUHHUSI.
KayecTBeHHbIEe peaKIMU Ha HOHBI JKeJie3a.
[IpakTHYeCcKHre paboThI:

Ne 13. PemieHue 3KkcliepUMeHTabHbIX 33/1a4 110 TEMeE
«MeTasJbI».

BbiuucjieHus
110 ypaBHEHUSM XUMHUYECKUX PeaKIUi.

coJieit) ¢ OTIOPOM Ha CXeMY, CITIOCOOBI UX NOJIyYeHUS], IPUMEHEHHE U
3Ha4YeHUe B IPUPO/Ie U XKU3HU YesI0OBeKa.

Pacrio3HaBaTh € MOMOLIbI0 KAYeCTBEHHBIX PeaKLUi HOHbI METAJLJIOB
(MarHus, Kasblys, aJTlIOMUHUA, UHKA, XKeJie3a (2+), xkese3a (3+),
Menu (2+) ¢ UCOIb30BaHMEM TAbJ MBI "XapaKTepHbIe peaKIiuy Ha
KaTHUOHBI".

[l1aHUpPOBATh U OCYIECTBJSATh HA MPAKTUKE XUMUYECKHE
3KCIIEpUMEHTbI, IPOBOUThL HABJII0EeH s, 1eJIaTh BbIBO/IbI 10
pe3yJibTaTaM 3KCIepUMeHTA.

CieoBaTh NpaBrJiaM 6e30MacHOM paboThl B JTa6OPATOPUM PU
WCMO0JIb30BAaHUM XUMUYECKOU MOCY/Ibl U 060PY/I0BaHMUS.

[Ipou3BOAUTE BBIYUCIEHHS [10 XUMHUYECKUM YPaBHEHUSIM.

BricTpanBaTh pa3BEpHYThIe MMCbMEHHbIE H YCTHBIE OTBETHI C OIIOPOH
Ha MHOpMaLMIO U3 y4eOHMKA U CIPABOYHBIX MaTEPHUAJIOB,
rPaMOTHO UCII0JIb30BaTh U3yYEHHbIN MOHATUIHBIN annapar Kypca
XUMUU.

HWcnosib30BaTh NpU BbINOJHEHUH YYeOHBIX 33/IaHUH U B IPOIIECCe
HCC/eI0BaTeNbCKOU JeITeIbHOCTH HAyYHO-ITONYJISIPHY O
JINTEpPaTypy XUMHUYECKOTO0 CO/lep>KaHMUs, CIIPAaBOYHbIE MaTepHaIbl,
pecypcel UHTepHeTa nocJie npeABapUTeIbHON KOHCYIbTALUH C
neJjaroroMm

Paszpen 4. Xumus U oKpy:kamomas cpeaa (3 4)

Tema 9. BemiecTBa u
MaTepHuaJsibl B )KU3HU

*HoBble MaTepHraJbl U TEXHOJIOTUH. BeI_ILECTBa W MaTepHaJibl
B HOBCEAHGBHOﬁ »KHM3HHU YeJsioBeKa. XUMUS U 340pOBbeE.

XapaKTepnsoBaTb pOJib XUMHWH B PA3JINIHBIX C(l)ean AeATEeJIbHOCTH
JI}OLLeI‘/‘I, OCHOBHbI€ BellleCTBA U MaTepHaJibl, IPUMeEHAEeMbl€ B )KU3HHU
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YeJs10BEKa Bbe3omnacHoe ucnosib30BaHue BeleCTB U XUMHUYECKHUX COBpEMEHHOTI'0 YeJIOBeKa.

(34) peakiui B OBITY. OO6BACHATD yc/10BUSA 6€30MaCHOr0 UCI0/1b30BaHUA BELECTB U
[IpupoiHble HCTOYHUKH YT1€BOA0PO0B (YroJb, IPUPOAHbBIH XUMHUYECKUX peaKLUH B OBITY.
ras, HeQTb), IPOAYKTbI UX IepepabOTKH, UX POJIb B GbITY U AHanM3UpoBaTh U KPUTHYECKH OLleHUBAaTh HHPOPMALUIO O BJUSIHAU
MPOMBIILJIEHHOCTH. NPOMBIIIJIEHHOCTH, CeJIbCKOTO X0351CTBa, TPAaHCIIOPTa U AP.
OCHOBBI 3K0JIOTUYECKOM PAaMOTHOCTHU. XUMUUYECKOE Ha COCTOSIHME OKpYyKawllen cpesbl.
3arpsi3HeHue OKpy»Katoliei cpeibl (peAebHO AONYyCTUMAasl | YMeTb 0Ka3bIBaTh IE€PBYIO TOMOILb TP XUMHUYECKUX 0XKOTaX U
KoHIeHTpaIus BenjectB — [1/1K). OTpaBJIEHUSIX.
Posib xMMUH B pellleHUH 3KOJIOTUYeCKUX Npo6JsieM.* [IppHMMaThb y4yacTHe B 06CYK/JeHUH IP06J1eM XUMHUYeCKON U

3KO0JIOTMYEeCKON HANPaBJIEHHOCTH, BbICKA3bIBATh COGCTBEHHYIO
MO3UIIMIO 110 MPOGJIEME U Npe/iyiaraTh BO3MOXHbIE MYTH €€
pelleHHs ¢ onopoi Ha MHPOPMAIIHIO U3 YYeOHHUKA U CIIPAaBOYHbIE
MaTepHaJibl, pecypchl UHTEepHeTA.

[Ipu paspaboTke paboyeld NporpaMMbl B TeMaTHYeCKOM IJIAHUPOBAHUW YYTEHbl BO3MOXXHOCTHU HCIIOJIb30BAaHUSl 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTeJbHbIX PeCypCcoB, ABJAWLMXCA y4yeOHO-MEeTOAMYEeCKHMMH MaTepuasaMHu (MyJbTUMeJUHHble NPOrpaMMbl, 3J€KTPOHHble Y4YeOHUKU U
3a/la4YHMKH, 3JIeKTPOHHble OHOGJIMOTEKH, BUPTyasbHble J1abOpaTOPUH, UTPOBble NMPOrpaMMbl, KoJUIEKIMH LHUPPOBBIX 06pa3oBaTe/IbHbIX PeCypcoB),
WCIIOJIb3yeMbIMH [JI1 OOy4YeHUsI U BOCIUTAHUSA pas3/IMYHbIX TPYNN I[0Jib30BaTesiel, NpeJCTaBJeHHbIMU B 3JIeKTpOHHOM (uudpoBoM) BULe U
peanu3ywILUMU AUJaKkTUdYeckue Bo3MoxxHOCTH KT, copep:kaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 06 06pa30BaHUU.
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