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HOACHUTEJBHASA 3AIINCKA

®enepanpHas padodas IporpaMmma 1o XUMHUH Ui 00y4aroIMXcsl ¢ 3a4EpKKON
ncuxuueckoro pazsutus (ganee — 311P) Ha ypoBHE OCHOBHOTO 00IIET0 0Opa30BaHUs
MOJArOTOBJIEHa Ha ocHoBe denepanbHOrO0 TOCYAaApPCTBEHHOIO 00pa30BaTENbHOTO
CTaHaapTa OCHOBHOro obmero oopazosanus ([Ipuxaz Munnpocsemenus Poccuu ot
31.05.2021 . Ne 287) (manee — PI'OC OO0OO), denepanbHOl aganTUPOBAHHOU
o0Opa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHUs Il OOYJArOIINXCS C
OrpaHUYEHHBIMA BO3MOXKHOCTAMU 3710poBbs (IIprka3 Munnpocsemenus Poccun ot
24 Hos6ps 2022 1. Ne 1025), denepanpHO paboueld MporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHHMd 1O YydyeOHOMYy mnpeaMmery «Xumus», DenepanbHON NpPOrpamMMmbl
BOCIIMTAHMSI, C YYETOM paCHpEAesIEHHBIX M0 KJaccaM MPOBEPSEMBIX TPEeOOBaHUN K
pesynbrataMm  ocBoeHuss ~— DenepanbHON  aJanTUPOBAHHOW  00pa3zoBaTeIbHOU
OporpaMMbl OCHOBHOTO OOHIEro oOpa3oBaHus sl OOyYaroOUIUMXCS C 3aJCpHKKON
IICUXUYECKOTO  PA3BUTHS W DJIEMEHTOB  COAEpP)KaHWsA, NPEICTABICHHBIX B
VYHuBepcaibHOM Koaudukarope no xumuu, KoHIenuuu npenogaBaHus y4yeOHOTO
npeaMera «XuMUsS» B 00pa3oBaTeNbHBIX oOpraHuzanusx Pd, peanusyroniux
OCHOBHBIE 00111€00pa30BaTEIbHBIE POTPAMMBI.

[Iporpamma mno XuMHM pa3padoTaHa C UEIbI0 OKAa3aHHS METOJAMYECKON
MTOMOILM YYUTENIO B CO3JaHUU padoueid MporpaMMsl 10 y4eOHOMY IPEIMETY.

VY4eOubli  mpeamer  «XHMHUS»  BXOJUT B  HOPEIMETHYIO  001acThb
«EcTecTBeHHOHAay4YHBIE MTPEAMETBI». B cucTeMe ecTeCTBEHHOHAYYHOr0 0Opa3oBaHus
XUMHSI KaK y4yeOHbIM MpeiIMeT 3aHMMaeT Ba)XXHOE€ MECTO B IO3HAHWU 3aKOHOB
OpUpojibl, GOpMUPOBAHUM HAYYHON KapTHHBI MHUPA, CO3/IaHUM OCHOBBI XUMHUYECKHUX
3HaHUW, HEOOXONMWMBIX JJisi TOBCEJHEBHOM JKM3HM, HABBIKOB 3/I0pOBOTO U
0e30MacHOro JJIs 4ejoBeKa M OKpYXarouleil ero cpenbl oOpasza U3HHU, a TaKKe B
BOCIIUTAHUU IKOJIOTHYECKOMN KYJIBTYPBI.

VYeHnemHocTh U3y4eHUs XMMUN CBSI3aHA C OBJAJACHUEM XUMHUYECKHUM S3BIKOM,
coOnrofieHueM TMpaBuwil Oe3onmacHOW paOOThl MpPH  BBINOJIHEHWH XHUMHUYECKOTO
AKCIIEPUMEHTa, OCO3HAHWEM MHOTOYMCIECHHBIX CBA3€H XUMUU C JIPYTUMH
MpeAMETaMH IIKOJbHOTO Kypca.

[Iporpamma BkirOYaeT B ce0s OCHOBbI HEOPTraHUYECKOM U OpraHMYecKOn
XUMUHU. ['TaBHOM wujaeell mporpaMmbl SIBISIETCA CO3JaHME 0a30BOTO KOMILIEKCA
OMOPHBIX 3HAHUM MO XMMUU, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIECH BO3pPACTY
oOy4Jaronmxcst U X 0coObIM 00pa30BaTENbHBIM MOTPEOHOCTSIM.

B copep)xaHmm JaHHOrO Kypca INPEACTaBIECHBl OCHOBOIIOJIArarolue
XUMHUYECKUE TEOPETUUYECKHUE 3HAHMS, BKIIOYAIOIIME M3YYEHUE COCTaBa U CTPOCHHUS
BELIECTB, 3aBHCHUMOCTH HMX CBOHCTB OT CTPOEHHUs, NPOrHO3UPOBAHHME CBOMCTB
BEILIECTB, MCCIICIOBAHUE 3aKOHOMEPHOCTEM XMMHUYECKHMX MPEBPAILCHUN WU IyTEH
YIPABJICHUS UMH B LEJISIX [TOJYYEHUS BELIECTB U MAaTEPHAIIOB.

TeopeTnyeckyro OCHOBY H3Y4YEHUSI HEOPraHUYECKONM XWMHH COCTaBJISET
aTOMHO-MOJIEKYJIsIpHOE  yueHue, llepmonmueckmin 3akon J[.MI. Menneneesa c
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KpaTKUMH  CBEIACHUSIMU O CTPOCHHMM aToMa, BHUJAX XHUMHYECKOW CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIIUH.

B wu3yyeHuum Kypca 3HauuTeIbHAS POJIb  OTBOAMUTCS  XUMHUYECKOMY
AKCIIEPUMEHTY: TPOBEJCHUIO MPAKTUYECKUX M JIADOPAaTOPHBIX pabOT, OMUCAHUIO
pPE3yNbTAaTOB YYEHUYECKOTO DKCIEPUMEHTA, COONIOACHUI0O HOPM U TpaBUII
0e30macHOM pabOThl B XUMHYECKOU JTA0OPATOPHUH.

Peanuzamuss maHHOM mporpamMmbl B - Ipolecce  OOydeHHUs  MO3BOJIUT
oOyuarontumcs ¢ 3[1P ycBOUTh KIIFOUEBbIE XUMUYECKHE KOMIETEHIIMU U MTOHATH POJIb
Y 3HAYEHUE XUMUU CPEIIU APYTHX HAYK O MPUPOJIE.

W3ydyeHne XxuMuu crocoOCTBYeT (POPMHUPOBAHUIO y OOYYAIOIIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHUIO OOIICHAYYHBIX METOAOB (HaONIO/eHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJEIUPOBAHNUE), OCBOCHUIO MPAKTUYECKOTO NMPUMEHEHHS HAy4YHBIX
3HAaHUW, OCHOBAHHOI'O Ha MEXIPEAMETHBIX CBA3SAX C mpeaMeramu «OKpyx aroluil
mupy, «Duzuka», «buonorus», «l'eorpadus», «MaremaTuka» u QGopMUpYET
KOMIETEHIIUH, HEOOXOAUMbIe Uil MPOJOJDKEHHs o00pa3oBaHHMsS B  00JacTu
€CTECTBEHHBIX HayK.

W3ydyeHne XUMHHM CHOCOOCTBYET pa3BuUTHIO Yy oOywatomuxcs ¢ 3IIP
POCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHATIHLHOM T'PaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTUYECKH aHAJU3UPOBaTh HH(POpPMAIMIO, MPEICTABICHHYIO B
paznuyHbIX (popmax. 3HAUMMOCTb MPEAMETA JUIsl PA3BUTHS )KU3HEHHON KOMIIETEHIIMH
oOyuaromuxcsi ¢ 3I[IP 3akmrouaercs B YCBOEHHMHM OCHOBBI XMMHUYECKHUX 3HaHH,
HEOOXOJAMMBIX [IJIsl IOBCETHEBHON JKU3HU; HABBIKOB 3JI0POBOT0 M OE€30MAaCHOTO IS
YeJI0BEKa U OKPY’KaIOIIEeH ero cpenbl 00pasa kU3HU; (POPMUPOBAHUH IKOJIOTHUECKOM
KYJBTYPHI.

[Iporpamma oTpaxkaer cojaepxaHue O0O0ydeHHUs NpeaAMETy «XUMHS» C YYETOM
0coOBIX OOpa3oBaTeNbHBIX MOTpeOHOCTEH oOyuarommxcs ¢ 3[IP. Osnanenwne
y4eOHBIM TMpeaMETOM «XUMUS» TPEACTABISET ONPENCNECHHYI0 TPYAHOCTh IS
obyuatrommmxcs ¢ 3[TP. DTo cBA3aHO ¢ 0COOCHHOCTIMH MBICIIUTEIIBHOM JIESITEIHHOCTH,
NEPUOJUYECKUMHA  KOJEOAHUSIMM ~ BHUMAaHHUS, MaJbiM  OOBEMOM  TaMSTH,
HEJOCTAaTOYHOCThIO OOIIEro 3amaca 3HAHWM, MOHMKEHHBIM [103HABATEIbHBIM
MHTEPECOM U HU3KMM YPOBHEM PEUYEBOr0 Pa3BUTHSI.

Jns mpeofosieHus TPYAHOCTEH B M3YyYEHHHM YYEOHOro mnpeaMera «XuMUs»
HeoOXxoaMma ajanrtanus oObeMa M Xapakrtepa ydeOHOro Marepuaia K
MTO3HABATEJIbHBIM BO3MOKHOCTSIM JaHHOM KaTeropuu oOydarouuxcs, YYeT uX
OCOOEHHOCTEW pa3BUTHUS: UCIOJIb30BAHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX H
MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHNUE N3YyYaeMOro MaTepHalia.

[Ipn wu3ydyeHUH XUMHUU HEOOXOJMMO OCYIIECTBIATh B3aUMOJACHCTBUE Ha
ITOJINCEHCOPHOMN OCHOBE.

Teopernuecknil MaTepuall peKOMEHAYETCS U3y4aTh B MPOLIECCE MPAKTUYECKOU
NesATENbHOCTH. BO3MOXKHO BbIIEJIEHNE OTAEIBHBIX YPOKOB HA PEILIECHUE 337a4 B CBSI3H
CO CJIOKHOCTBIO aHayu3a Tekcra oOyuatomumucs ¢ 3I1P. Opranndyeckoe €IMHCTBO
MPAKTUYECKOH U MBICIUTEIBHOM NEATETLHOCTH OOYYaIoOImMUXCS Ha YPOKaX XWMHUU
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CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHMIO 0a3MCHBIX XMMHUUYECKUX 3HAHUN
u ymeHud. Ocoboe BHUMaHUE TMPU H3YYECHUU XUMHUU YACISICTCS HU3YYCHUIO
«CKBO3HBIX» MOHATUHN U (HOPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuara.

[enu u 3a7aun U3yyeHus yueOHOro mpeamera « XuMHUsH»

OO0mue uenu u3y4eHUs y4dyeOHOro mnpeaMera «XUMUS» TMPEICTaBICHBI B
®denepanpHOl  pabodeil mporpaMMe OCHOBHOTO obOmiero oOpazoBanusi. OHuU
aKTyaJM3UpPOBAHbl C yYETOM HOBBIX HPHOPUTETOB B CUCTEME OCHOBHOI'O OOIIEro
00pa3oBaHUsl, HAIPABICHHOCTH OOYyYEHHs HA Pa3BUTHE U CAMOPA3BUTHUE JIMYHOCTH,
dopmupoBanue €€ MHTEIUIEKTa M o0IIe KynbTypbl. OOy4eHHe YMEHUIO YYUTHCS U
MIPOJIOJKATh CBOE 0OOpa30BaHUE CAMOCTOATENBHO B HACTOSIIEE BPEMS SIBIIACTCA
OJTHOM M3 BaKHEUIHNX (QYHKIUN Y4eOHBIX MTPEIMETOB, B TOM YUCIE U «XUMHI».

s obyuaronmuxcs ¢ 3IIP, Tak e, Kak ¥ JUii HOPMATHUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB,  OCBaWBAIOLIMX  OCHOBHYIO  00pa30oBaTelbHYIO  MpOrpammy,
JOMUHHUpYIOLIEEe 3HaUeHHE TPUOOPETAIOT TaKKe ENIH, KaK:

(GopMUpOBaHUE  MHTEUIEKTyaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYIHHUYECTBY,  CaMOCTOSITEJIbHOMY  MPHUHATHUIO  pEIIeHUH,  CHOCOOHOMU
a1alITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

HaMpaBJIeHHOCTh OOyYEHHUS Ha CHCTEMAarhyecKoe MPHOOIICHHE Yy4alluxcs K
CaMOCTOSATEJIbHOM I103HABaTEeJIbHOM JI€ATEIbHOCTH, HAyYHbIM U MPAKTHYECKUM
MeTO/aM TO3HaHMs, (POPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHUE CIIOCOOHOCTEM K
XUMUH;

oOecrieueHre YCIOBUM, CMOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YUYaIOIIMMUCS
OMbITa PAa3HOOOPA3HON NEATETbHOCTH, IO3HAHUS M CaMOIIO3HAHUSA, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), WMEIOIIUX YHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIESITEIbHOCTH;

(dbopMupoBaHue yMEeHUN OOBSICHATH U OLIEHUBATh SIBJICHUS OKPYXKAIOLIET0 MHUpa
Ha OCHOBAHWMM 3HAHUU U OIBITA, OJYYECHHBIX IPU U3YYCHUN XUMHUH;

dopMupoBaHue y 00y4yaromMXcs I'YMaHUCTHUECKHX OTHOIIECHUN, TTOHUMaHUS
[IEHHOCTH XWMHUYECKUX 3HAaHUM JUIsl BBIPAOOTKHU SKOJIOTMYECKU IIe1ecO00pa3HOro
HOBEJEHUS B OBITY U TPYAOBOH JESATEIBHOCTH B LIESAX COXPAHEHUSI CBOETO 30POBBS
Y OKPYKArOWIEH MPUPOIHON CPEbI;

pa3BUTHE MOTHUBAIIMU K OOY4YEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITMTAHHIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX LIEHHOCTEN, TOTOBHOCTU
K OCO3HAHHOMY BbIOOpY MpOo(uIIsi 1 HAaPaBICHHOCTH JadbHEUIIEr0 00y4YeHUs.

Kypc HampaBieH Ha penieHue Cleayomux 3aaad, o0ecrneyrBaromux
peanu3alulo JIMYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIbHOCTHOTO TOJIXOJI0OB K
oOyuenuto xumuu oOyvatouuxcsi ¢ 3[I[P Ha ypoBHE OCHOBHOrO OOLIEroO
00pa3oBaHUs:

dbopMupOBaHUE NEPBOHAYAIBHBIX CHCTEMATHU3WPOBAHHBIX MPEICTaBICHUN O
BEUIECTBAaX, WX NPEBPAILICHUSIX U NPAKTUYECKOM IPUMEHEHUH; OBJIAJICHUE
MOHATUIHBIM aNnaparoM U CUMBOJIMYECKUM S3bIKOM XUMHUHU;
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O0CO3HaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUUYECKON HayKH Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, XUMHUYECKUX IPEBPAIlCHU HEOPraHUYeCKUuX U
OpraHUYEeCKUX BEIIECTB KaK OCHOBBI MHOTUX SIBJICHUH >KUBOW M HEXHBOU MPUPOIBL;
yriIyOJIeHue IpeICTaBIeHu 0 MaTeprualibHOM €IUHCTBE MUPA;

OBJIaJICHUE  OCHOBAMHM  XUMHYECKOM  IPAMOTHOCTH:  CIOCOOHOCTBIO
aHAIM3UPOBaTh M OOBEKTUBHO OIICHMBATH >KU3HEHHBIC CHUTYalldH, CBS3aHHBIC C
XUMHEH, HaBbIKAMU 0€30MacHOT0 OOpallleHUs C BEIIECTBAMHU, HCIOJIB3YEMBIMU B
MOBCEIHEBHON JKU3HU; YMEHHEM aHalM3UpOBaTh M IUTAHUPOBATH OSKOJIOTUYECKU
0e30IacHOe MOBEACHNE B LIESIX COXPAHEHUS 37I0POBBS H OKPYKAIOIICH Cpelibl;

dbopmMupoBaHue  yMEHHIl ~ yCTaHABIMBaTh  CBSI3M  MEXKIYy  pEaJIbHO
HAOMIONaeMbIMH XUMUYECKUMU SIBICHUSIMH W TPOIECCAMH, MNPOUCXOASIIMMU B
MUKpPOMHUPE, OOBSICHITH MPUIHMHBI MHOTOOOpa3Hsl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB
OT COCTaBa U CTPOEHUS, a TAKXKE 3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

OpuoOpeTEeHNEe OINbITa HCIOJIb30BAHUS PA3IUYHBIX METOAOB  HM3y4YEHUS
BEIIECTB, HAONIONCHUA 3a HUX MPEBPALICHUSIMHU MpPU TMPOBEIECHUU HECIOKHBIX
XUMHUYECKHX 3KCIIEPUMEHTOB C HCIOJB30BaHUEM JaOOPATOPHOTO OOOpYIOBaHUS U
npubOopoB;

(dopMupoBaHUE NPEICTABICHUN O 3HAYEHUM XMMUYECKOW HAyKd U PEIIEHUU
COBPEMEHHBIX OJKOJIOTUYECKUX TMpoOiieM, B TOM UHCIE€ B TMPEAOTBpAIICHUU
TEXHOTEHHBIX M 9KOJIOTUYECKUX KaTacTpod.

Oco0eHHOCTH 0TOOpPA U AAANTANUN Y4eOHOT0 MATEPHAJIA 110 XUMUH

OOyueHue yueOHOMY MpeAMETY «XUMUs» HEOOXOMMO CTPOUThH Ha CO3JIaHHUH
ONTUMAJIBHBIX YCIOBUH JJISi YCBOEHUS MPOTPAMMHOIO MaTepuajia 00yJarolIMMHCS C
3I1P. Bosblioe BHUMaHUE JOJDKHO OBITH yiEIEHO OTOOpPY yueOHOro marepuala B
COOTBETCTBUM C MPHUHIMIIOM JOCTYIMHOCTH IPU COXPaHEHUH 00IIero 0a3oBOro
ypoBHA. OH JODKEH MO COACPXKAHUI0O U 00BeMYy OBITh aJaNTUPOBAHHBIM IS
oOyuarormuxcst ¢ 3[IP B coOOTBETCTBMM € HUX OCOOBIMH 00pa30BaTEIbHBIMU
notpebHoCcTsIMU. CliietyeT OOJIETYHTHh OBJIAJICHHE MAaTEepUaIOM OOYYaIOIIMMHCS C
3IIP mocpeACTBOM €ro AETaqbHOrO OOBSCHEHHUS C CHCTEMAaTUYECKUM IOBTOPOM,
MHOTOKPAaTHOM TPEHUPOBKON B MPUMEHEHWH 3HAHUW C HUCIIOJIb30BAHUEM ITPUEMOB
QITOPUTMHU3ALMHU U BU3YaJIbHBIX OMOpP, 00yUeHUsl CTPYKTYPUPOBAHHUIO MaTepHaa.

bonbiioe 3HaueHue s MOJHOLIEHHOTO YCBOCHHS y4eOHOro MaTepuana UMEeT
OTI0pa Ha MEXIPEIMETHBIC CBS3U BOMPOCOB, M3y4aeMbIX B JAaHHOM Kypce, ¢ TAaKUMHU
yueOHbIMU TpenMeramu Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTtpuBaTh OJMH M TOT € Yy4eOHBIH MaTephal C pa3HbIX TOYEK 3pEHHS,
MEXIPEIMETHbIE CBSI3U  CIIOCOOCTBYIOT €ro Jy4ylIEMYy OCMBICIEHHUIO, Ooiee
IPOYHOMY 3aKPETUICHUIO TIOMyUYEeHHBIX 3HAHUHN U MMPAKTUIECKIX YMEHUIA.

[Tpu MOATOTOBKE K ypOKaM yUUTENb TOJDKEH MPEeyCMOTPETh (hopMHUpOBaHHE Y
oOydJaronmxcsi yMEHUW aHAIM3UPOBATh, CpPaBHUBATH, 0000MATh W3y4aeMbIi
MaTepuai, IUIaHUPOBAaTh MPEACTOSIIYI0 padoTy, OCYHIECTBISATH CAMOKOHTPOJIb.
HeoOxonuMo MOCTOSHHO CHEIUTh 3a MPaBHWJIBHOCTBIO PEUEBOr0 OQPOPMIICHHUS
BbICKa3bIBaHUI oOyvaromuxcs ¢ 3I1P.
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B cBs13u ¢ 0cOOEHHOCTSAMM MOBEJICHUS U AesTenbHOCTH, oOy4daronuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOAMM CTPOXKAUIIUN KOHTPOJIb
COOJII0/IEHUS MPAaBUJI TEXHUKH O€30MaCHOCTH IIPU MIPOBEICHUU JIa0OPATOPHBIX paboT
B XMMHUYECKOM KaOWHETE.

IIpuMmepHbIe BUABI AeATeIbHOCTH o0y4aromuxcsa ¢ 3IIP, o0yciaoBiieHHbIC
oco0biMM  00pa3oBaTeJIbHbIMM  NOTpPeOHOCTAMH W oOecnme4yuBalouIue
OCMBICJICHHOE OCBOCHHE CO/IePKAHUN 00pa30BaHus 1O npeaMeTy « XuMH»

Conepxanue BHIIOB JAesiTenbHOCTH oOydwaromuxcs ¢ 3[IP Ha ypokax xumuun
OnpeaensieTcss UX 0COObIMH 00pa30BATEIbHBIMU MOTPEOHOCTAMH. [ToMUMO MIMPOKO
ucnonpzyeMbix B @OIT OO0 o6mmx A Bcex 00ydyarouuxcs BUIOB ACSITEIbHOCTH
ClIeyeT YCWIUTh BHUIBl ACSATENbHOCTH, CHEIU(PUYHBIE IS JaHHOM KaTeropuu
oOyuaronuxcsi, i OOECIEeYeHUsI OCMBICIEHHOIO  OCBOCHHS  COJACpKaHUS
oOpa3oBaHMsl IO MPEAMETY: YCHIECHUE NPEAMETHO-IPAKTHUUYECKON NEeATEIbHOCTH C
aKTHBU3allME€ld  CEHCOPHBIX  CHUCTEM; 4YEpEIOBAaHUE BHJOB  JEATEIBHOCTH,
3a/IEUCTBYIOIINX PA3JIMYHbBIE CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTEpHalla ¢ OIIOPOU Ha
QITOPUTM;  «IIOIIArOBOCTH» B H3YYEHUHM  MaTepuaya;  HCIOJIb30BaHUE
JIOTIOJIHUTEIBHON BU3YyallbHON OMOPHI (IJIaHbI, 00pa3Libl, CXEMbI, I1A0JIOHBI, ONIOPHBIE
tabmuuel). nga pasButuss y oOyuatrommuxca ¢ 3[IP ymeHus nenatb BBIBOJBI,
(opMHpOBaHUA TPAMOTHOIO PEYEBOr0 BBICKA3BbIBAHHMS HEOOXOJIMMO HCIOJIb30BaTh
onopHele cinoBa W kiuume. Ocoboe BHUMaHHWE CJIEAYET YICIUTb OOYUYEHUIO
CTPYKTYPUPOBAHHMIO MaTepuaja: COCTABICHHUE PHUCYHOUHBIX W BEpPOABHBIX CXEM,
COCTaBJIEHHE  TaOJWL, COCTaBJICHHE KIAacCHPUKAUUA €  0003HAYECHHBIMU
OCHOBAaHMSIMU JJIs KJIIACCU(PUKALIUY U HAIIOJIHEHUE UX IPUMEPAMHU U JIp.

[IpumepHass TeMaThyeckass M TEPMHUHOJIOTMYECKasl JIEKCMKAa COOTBETCTBYET
@OII OOO0.

st obyvaroruxcst ¢ 3I[1P cymiecTBEeHHBIMU SBISIFOTCS TPUEMBI pabOTHI C
JIEKCUYECKUM MaTepuanoM mo mpenmery. IIpoBoautcst cneuuanbHas pabora 1O
BBEJICHUIO B aKTUBHBIM CJIOBAaph OOYYaIOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaemble TEpMUHBI BBOJSATCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTesbHa
BU3YyaJIbHAs MOJJEPKKA, AITOPUTMBI padOThI C OINPEEeICHUEM, OTIOPHBIE CXEMbI IS
aKTyaJIn3aluy TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cootBercTBUM c DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOT'O OOLIEro 00pa3oBaHus yueOHBIN IpeaMeT « XUMHS» BXOJIUT B
npeaIMeTHYI0 001acTh « ECTeCTBEHHOHAYUHbIE IPEIMETHI» U SIBIISIETCS] 003aTEIbHBIM
JUTSL U3yYEHHUS.

VYy4yeOHbIM MJIAaHOM Ha €€ M3y4yeHue OTBeAeHO 136 y4eOHbIX 4acoB — Mo 2 4 B
HeJemo B 8 1 9 Kiraccax COOTBETCTBEHHO.

Coneprkanue ydeOHOro penMera « XuMusy, mpencraBieHnoe B denepaabHOM
paboueii mporpamme, cootrBeTcTByer @DI'OC OOO, paszpaboTaHo ¢ y4eTOM
denepanbHO  OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMbl  OCHOBHOTO  OOIIETrO
oOpa3oBaHMsl 1O Y4eOHOMY IMpeaMeTy «XUMUsS», COOTBETCTBYyeT PDenepanbHOU



© MAOY I'mmua3zust Ne 86. Pagouass mporpaMmma yuedoHoro npeamera « Xumus. 8-9 kiaccbb»

aJanTUPOBAHHOM OCHOBHOM 00pa3oBaTelIbHOW MpPOrpaMMe OCHOBHOTO OOIIEro
00pa3oBaHUs 00YUAIOIIUXCS C 33JIEPKKOM MCUXUYECKOTO Pa3BUTHSIL.

COLEPKAHUE YYEBHOI'O IPEIMETA «XUMMUSA»
COLEP)KAHME OBYUEHUA B 8 KIIACCE

[IepBOHAYAIbEHBIE XUMHUUYECKUE TTOHATHS

[Ipeamer xumuu. *Ponb XuMHM B KM3HU 4elloBeka.® Tejma W BellecTBa.
dusnyueckre CBOMCTBAa BeEIIECTB. ATpEraTHOE COCTOSHUE BemecTB. *XuUMHS B
cucteMe Hayk.* Yucrteie BemecTBa U cmecu. CiocoObl paszneneHusi cmeceit. [Ipapuiia
O0e3omacHoro oOpamieHusi ¢ BEIIeCTBAMHU U JIADOPATOPHBIM  00OPYIOBAHUEM.
*[TonsiTHe 0 METOJAX MO3HAHUS B XUMHH. *

ATOMBI U MOJIEKYJIbI. XUMUUYECKHE DJIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX
anemMeHTOB. OTHOcHUTENbHAs aTroMHas Macca. [IpocTele W CIIOKHBIE BEIIECTBA.
ATOMHO-MOJEKYJIIPHOE YUYCHHE.

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 2JIEMEHTOB. *3aKkoH
MIOCTOSIHCTBA cocTaBa BewlecTB.* OTHOCHUTENbHAs MOJIEKYJIApHas macca. MaccoBas
JI0JIsI XUMUYECKOT0 2JIEMEHTa B COCMHEHUH.

Ou3nyecKkne MW XUMHUYECKUE sBJICHUsS. XuMuueckas peakuud. [IpusHaku
XUMHYECKUX PEAKIU. YpaBHEHU XUMUYECKUX PEAKIM. 3aKOH COXPAaHEHUSI MacChl
BemiecTB. Kraccuukamuss XUMHUYECKHX peakIuil (COCAMHEHMs, pPa3I0KEHUs,
3aMeleHus, 0OMeHa).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHAYECKOU MOCYA0M, C paBUiIaMu
paboThl B 1aboparopuu U nmpuéMamMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYIOBAHUEM;
U3y4YCeHHE W OMHCaHWE (PU3NYECKUX CBOMCTB 0Opa3llOB HEOPraHMUECKUX BEIIECTB;
HaOmoeHne (u3nueckux (IUIaBJICHHE BOCKA, TasHUE JbJa, PACTUpPaHHE caxapa B
CTyNKEe, KWUIEHWE U KOHJEHCAllUsd BOJbI) M XUMHUYECKUX (TOpEHHE CBeYH,
MPOKAJINBAHWE MEIHOM IMPOBOJIOKU, B3aMMOJCHCTBHE MeJla C KHUCJIOTOM) SIBJICHUI,
HaOJII0/IEeHUE U OMKUCAHKUE TIPU3HAKOB MPOTEKaHUSI XUMUUYECKUX peakIiuil (pa3ioKeHue
caxapa, B3aUMOJICWCTBUE CEPHOM KHCIOTHI C XJOPUAOM Oapus, pas3iokKeHUe
ruapokcuna meau (Il) mpu HarpeBaHuu, B3aMMOJICUCTBHE XKeje3a C PaCTBOPOM COJIU
Menu (Il));u3ydenue cnocoOGoB paszdeneHuss cmecedl (C  MOMOIIBI0O MAarHura,
¢bunbpTpOoBaHME, BBHIIAPUBAHKE, TUCTUIUIALNA, XpoMaTtorpadus), MPOBEACHUE OUYNCTKA
MOBAapEHHON COJIM; HAONIO/IEHWE W OMNHCAHHWE pEe3YJIbTaTOB IPOBEICHUS OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl; CO3JaHUE MOJENICd MOJIEKYII
(Ir1apoCTepKHEBBIX).

Baxueiimme nmpeacTaBuTeN HEOPraHUYECKUX BEIIECTB
Bo3nyx — cmecp razoB. CocraB Bo3gyxa. Kuciopom — 3JIEMEHT M MPOCTOE
BellecTBO. HaxokaeHwe kuciopoaa B mOpupojae, (pusnueckue U XUMHYECKUE
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cBolcTBa. Peakiuu ropeHusi mpocThIX M CIOXKHBIX BeliecTB. CrocoObl MoayyYeHus
Kuciopofa B JabopaTopud *U  TPOMBINUICHHOCTU.* [lprMeHeHue kucimopoja.
[Tonsitue 06 okcumax. KpyroBopoT kucinopoja B npupoje. *O30H — amioTporHast
MOAU(UKALIUS KUCIOPOIA.

TeroBolt 3(pdPexkT XUMHUYECKOW peakluh, TEPMOXMMHYECKUE YpaBHEHUS,
9K30- U SHJAOTEPMUUECKUE PEaKIuu. TOMmINBO: Yroib U METaH. 3arpsi3HeHUE BO3/lyXa,
YCUJIEHHE MapHUKOBOTO 3(peKTa, pa3pylieHne 030HOBOrO CJIOs. ™

Bonopoa — anemeHT u npoctoe BemecTBo. HaxoxaeHnue Bogopoa B Mpupo/e,
du3nUecKre 1 XUMHIECKHE CBOMCTBA (Ha TPUMEPE B3aMMOJICUCTBHS ¢ HEMETAIIaMU
Y OKCHUJIaMH METAJJIOB), TPUMEHEHHE, *criocoObl nmomyyeHus.™ [lonarue o KucioTax
U COJISIX.

KonnuectBo BemecTBa. Moiib. Monsipaass Macca. 3akoH ABorazipo. MossipHbIi
00béM ra3oB. Pacuersi mo xumuueckod Qopmyine. Pacyersr mMaccoBod onu
XUMUYECKOTO 3JIEMEHTAa B COCAMHEHHH, KOJMYECTBAa BEUIECTBA, MOJSPHOM MaccChl,
MOJISIPHOTO 00BbeMa ra3oB. Pacy€Thl o XUMHUYECKUM YpaBHEHUSIM.

*®usnyeckue cBoiicTBa Bonbl.* Boma. Ee coctaB, cTpoeHHe M MOJCKYJIBI.
*Bona xak pactBoputenb.* PactBopsl. *[loHsATHE O HACBHIIIEHHBIX U HEHACHIIIEHHBIX
pactBopax. [loHsTHE pacTBOPUMOCTH BelIeCTB B Boje.* Pacyer maccoBoil poiu
BEIllECTBA B pacTBOpe (MpOLIEHTHasi KOHIIEHTpamusi). MaccoBas [10ojs BellecTBa B
pacTBope. *XuMuUyeckhe CBOWCTBA BOJbI (pa3jOKEHHE, PEaKUUU C HaTPHEM,
OKCHUJIOM Kauiblusi, okcugoM cepbl (IV) peakunuu ¢ meramiamu, KUCIOTHBIMU M
OCHOBHbIMU okcujamu). [lonsitue o0 ocHoBaHusx. Pojib pacTBOpPOB B MPUPOJIE U B
KU3HU 4YesioBeka. KpyroBopoT Bojbl B mpupoje.™ 3arpsi3HeHHE NPUPOIHBIX BO/I.
OxpaHa ¥ O4YUCTKA MPUPOJIHBIX BOJI.

Baxnelimme  kjmacchl  HeopraHuueckux — coenuHenuit.  Knaccudukanms
HEOpraHW4ecKux coenuHeHuit. OKCUIBI: cocTaB, Kiaccuukaius (KHCIOTHBIE,
OCHOBHBIE, *amdoTepHbIe, HecolieoOpasyroiiue - Ha pumepe okcuaa yriepoaa (1) u
okcupa azota (I1)), Homenknarypa.* *[lonydeHue® n XumMudeckrue CBOMCTBA OKCUIOB
(B3aumojielicTBUE C BOJOM, KuciaoTamu, mienodamu). OcHoBanus. Knaccuduxarus
OCHOBAHMU: WIEIOYM M HEPACTBOPUMBIE OCHOBaHHUs. HoMeHKIIaTypa OCHOBAaHUH.
DU3MYECKUE U XUMHUYECKHE CBOMCTBA OCHOBAHUMW (B3aUMOJICMCTBHE C OKCHAAMU
HEMETaJJIOB, KUCIOTaMH, coiiMu). *[lomydenue ocHoBaHU. *

Kucnotel:  cocraB, Kiaccu@ukauus, HOMEHKJaTypa, (u3anyeckue u
XUMUYECKHE CBOMCTBA (B3aMMOJICMCTBUE C METaJJTaMH, OCHOBHBIMHU OKCHIaMH,
OCHOBAHUSIMHU, COJIIMH, Ha TPHUMEPE COJSIHOW U CEPHOM KHCIOT), *CIOCOOBI
nonyuyenus.* Psg  axktuBHoctn MetawioB H. H. bekeroBa. Conu (cpeanue):
HOMEHKJIaTypa cojied, *crnocoObl mojydeHus ™, B3auMoIeiCTBUE COJIEH ¢ MeTallIaMH,
KHCJIOTaMH, I1IeJI0YaMH U COJISIMU, TPUMEHECHHUE.

[Tonsitue 06 amdoTepHBIX THAPOKCHUIAX (HA TPUMEpe ITMHKA U *aTIOMUHUS*):
*XUMUYECKHUE CBONCTBA (B3aMMOJICHCTBHE C KHUCIOTAMHU U IIEJI0YaMH, Pa3IoKEeHUE
MIpU HArpE€BaHUM ) U TIOJTydeHHeE. *

['eHeTnyeckasi CBA3b MEXKIY KJaccaMM HEOPraHUYECKUX COEIMHEHUM.
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['eneTndeckue psiibl.

XUMHUYECKUN  AKCIIEPUMEHT: KA4eCTBEHHOE OMNpEJEICHUE COJEpKaHUS
KHUCIIOpOJia B BO3JyXe; MOJYYEHHE U H3Yy4Y€HHE CBOMCTB KHUCJIOPOJA; HAOIIOACHHE
B3aMMOJICUCTBHS BEUIECTB C KUCIOPOJAOM U YCIIOBUSI BOSHUKHOBEHHMSI M MPEKPAIECHUS
ropeHus (moxapa); o3HaKOMJIEHHE ¢ oOpa3liaMi OKCHUJIOB U ONHUCAHHE UX CBOMCTB;
MOJIydYeHUE ¥ W3YYCHHE CBOWCTB BOJOpOJa (TOpeHme); HaOIojeHue oO0pasIioB
BEIIIECTB KOJUYECTBOM | MOJIb; UCCIAEAOBAaHUE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB
C Ppa3nUyHON PACTBOPUMOCTBHIO; MPUTOTOBIECHHWE PACTBOPOB C OMNPEACIEHHOM
MAaCCOBOW JIOJIEW PACTBOPEHHOIO BEIIECTBA; B3aWMMOJECHCTBUE BOJBI C METaJJIaMU
(matpueM W KaimbuMeM)  (BO3MOXKHO  HCHOJIb30BAHHE  BHUJACOMATEPHUANIOB);
ONpENCICHUE PACTBOPOB KHUCIOT W WIEJIOYEeM C TMOMOIIbI0 HWHIUKATOPOB;
uccaenoBaHre  o0pa3lloB  HEOPraHMYECKUMX  BEHIECTB  pA3JIMYHBIX  KIJIACCOB;
HAOJII0/ICHHE W3MEHEHHUS OKPAacKU MHAMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYCH;
u3zydyeHue B3aumoercteus okcuaa meau(ll) ¢ pactBopom cepHoOil KUCTOTHI, KUCIOT C
METaJUIaM{, PEAKUUd HEUTpaldu3alMM; IOJYyYeHHE HEpPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE  OJHOTO  METaula JAPYrMM M3  pacTBOpa  COJM;  pEILICHUE
AKCIEPUMEHTANIBHBIX 33/lad 10 TeMe «BaxHellne KiIacchl HEOPraHUYECKUX
COCIMHEHUI.

[lepnonnueckuii 3akoH U llepuonnueckas cucteMa XUMHAYECKUX DJIEMEHTOB
. 1. MenneneeBa. CtpoeHue aToMOB. XUMUYeCKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKLIAH.

[lepBble TONBITKM KIIAaCCH(PUKALIUU XUMHYECKUX 3ieMeHTOB. [loHsTtHe o
Ipynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M UIEJIOYHO3EMEIbHBIE METaIbI,
raJIOr€Hbl, UHEPTHBIE Ta3bl). *DJIEMEHThI, KOTOpPbIE 00pa3yroT aM(OTEPHbIE OKCUIBI U
TUAPOKCUIBL. *

Ilepnognyeckuit 3akoH. Ilepuomuueckas cucTreMa XUMHMUYECKHUX DJIEMEHTOB
. . MenneneeBa.  KopoTtkomepuognass u  *nmmuHHOTWEepuomHas™  (opmbl
[lepnoanueckon cucreMbl xumuueckux 3iemeHToB . M. MenneneeBa. [lepuoasl u
rpynnsl. OU3NyecKuil CMBICI MOPAIKOBOTO HOMEpPA, HOMEPOB IIEpUOAA U TPYIIIIBI
JJIEMEHTA.

Crpoenne aromoB. CocrtaB aToMmHbIX sAep. *M3oTombl.* DIEKTPOHBI.
CtpoeHue 53JEeKTpPOHHBIX 000704YeK aToMOB NEpBBIX 20 XMMUYECKHUX 3JIEMEHTOB
Ilepuogmueckonr cucrembl J[. U. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MnoJioxkeHuto B [lepuognueckoii cucreme 1. . Menneneena.

*3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB JJIEMEHTOB MaJbIX NEPUOJOB U
IJIaBHBIX MOATPYIII, B 3aBUCUMOCTH OT aTOMHOTO (IOPSIKOBOT0) HOMEepa 3HaueHUe
Ilepuognueckoro 3akoHa u I[lepuoanveckoll CUCTEMBI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTUs HaykH U npaktuku. J[. . MenneneeB — yd€Hblil 1 rpakjaHuH. *

Xumuueckass cBsa3b. KoBaneHTHas (MOdsipHass M HENOJSIPHAs)  CBS3b.
*DNEeKTPOOTPUILIATENBHOCTh ATOMOB XUMUYECKHUX JIeMEHTOB.* loHHas CBSI3b.

CreneHb  OKHCIICHHS. OKHCIIUTENPHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
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HpOHCCCBI OKHCJICHMS M BOCCTAaHOBJICHUS. OKMCIIMTEIN U BOCCTAHOBUTEIIN.
XHUMHYECKUHN OKCIICPUMCHT: H3YUYCHHUC o6pa3u03 BCIICCTB MCTAJIJIOB H
HCMCTAJIJIOB, BSaHMOﬂCﬁCTBHG IT'HAPOKCHU A IUHKA C paCTBOpaMU KHCJIOT U IIIGJIOLICI\(JI;
ITPOBCIACHHUC OIIBITOB, HIUTFOCTPUPYIOIINX IMPUMCPEL OKHCIIUTCIBHO-
BOCCTAHOBHTCJIbHBIX peaKquI (FOpCHI/Ie, PCaKIun pa3jIOKCHUA, COCI[I/IHCHI/IH).

MexnpenMeTHsIe CBSI3H

Peanuzamuss MeXNpeaMETHBIX CBA3€M NpU HM3yYEeHUH XUMHH B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHSITHH,
TaK U MOHSITHM, ABIISIOIINXCSI CHCTEMHBIMH JIJISI OTACNIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OO1ue ecTecTBEHHO-HAyUYHbIE MOHSTHS: HAay4HbIH (DakT, THIOTE3a, TEOpus,
3aKOH, AaHalM3, CHHTE3, KiIaccuuKalus, T[EepUOJUYHOCTh, HAOJIOJCHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE.

®dusuka: Marepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUYECKUM 3apsj, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, ((M3MUECKUe BEIMYMHBI, €AUHULIBI U3MEPEHMUS,
KOCMOC, TUIaHEeThl, 3BE371b1, CoJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE MOPObI, MTOJE3HBIE
HCKOTIaeMble, TOTUTMBO, BOIHBIE PECYPCHI.

COILEP KAHUE OBYYEHUA B 9 KIIACCE

BemiecTtBo n XuMuyeckasi peakuus

ITepuognueckuii 3akoH. Ilepuoanyeckas cuUCTEMa XUMHYECKHX DSJIEMEHTOB
. 1. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHU CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIUS, KAIbIUA U UX COCAUHCHUN B
COOTBETCTBHUU C MOJIOKEHUEM AJIEMEHTOB B [lepronnueckoi cucremMe u CTPOCHUEM MX
aTOMOB.

Ctpoenue BemecTBa: BHUAbl XUMHUYECKOW CBA3U. THUIBI KPUCTATUIMYECKUX
pEmETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT THMA KPUCTAIUIMYECKOW PEMIETKU U
BUa XUMHYECKOU CBI3U.*

Kinaccudukaiys 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIEeCTB (MEXTyHapOIHAS
W TpUBHabHas). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IUYHBIM
KJaccaM HEOPraHWYECKUX COEIUHEHHH, TEeHETUYECKas CBSI3b HEOPraHUYECKUX
BCILICCTB.

Knaccudukanust XuMuUueCKuX peakiyfii Mo pa3IudHbIM MPU3HAKAM (TI0 YUCITY
M COCTaBy Y4YACTBYIONIMX B PEAKIMH BEIIECTB, MO TeIioBOMY 3dh(deKTy, Mo
M3MEHCHHIO CTETIICHECH OKHCICHHMS XUMHUYECKHUX JJIEMEHTOB, *I0 0OpaTHMMOCTH, 110
Y4acTHIO KaTanu3aropa).®* DK30- U dSHA0TEPMUUYECKUE peakiuu. * TepMOXUMHUYECKUE
ypaBHeHus. *
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*[lonsiTue O CKOpPOCTH XMMHUYeckoW peakuuu. [loHsiTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakuusx. [[oHATHE O TOMOreHHBIX U TeTEepPOTrEeHHBIX
peakuusax. IloHdarne o XuMuUYeckOM paBHOBecHH. CMEIIEHME XUMHUYECKOTO
paBHOBecHUA. DaKTOPBI, BIUSIOMIME HA CKOPOCTh XUMMUYECKOW PEAKIIUH U MOJI0KECHUE
XUMHUYECKOTO paBHOBECHS. *

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIC ~ pPEAKIMH,  JJEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHOM peaKIuu. CocraBienue ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi ¢  UCIOJb30BAaHUEM  METoAa
AJIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIMTUYECKOMN JIACCOLMALIH. DNeKTpoIuTHYECKas
TUCCOIUAIMs. DJNEKTPOJUTHI U HEAIEKTPOJUTHl. KaThOHBI, aHMOHBL. *MexaHusm
JUCCOIMAIIMM BEUIECTB C PA3JIMUYHBIMU BHUAAMU XUMUYECKOW cBsi3u. [loHsiTHE O
creneHu auccouuanuu.™ CUIbHBIE U ClIa0ble AJIEKTPOJIUTHI.

Peakiuun moHHoro obMeHa. YCIoBHUSI POTEKaHHs peaKIMii HOHHOTO OOMeHa
no KoHla. [lonHble W COKpamIéHHbIE WOHHBIE YPaBHEHHS peakiuid. XHUMUYECKHE
CBOMCTBAa KHUCJIOT, OCHOBaHMM W CoOJIeM B CBeTe TMpejcTaBieHUN 00
anekTponuTudyeckor aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakuuy Ha
KaTUOHBI W aHHUOHBI: XJIOPUA-, OpOMUA-, HOIUI-, CyIb(dar-, kapOOHAT-, CHUIIMKAT-,
dochar- aHMOHBI; THUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MArHHs, KaJbllusl,
amoMuHus, kene3a (2+) u (3+), meau (2+), HMHKA, TPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPHUCTAJUIMUECKUX
pPEIETOK HEOPraHMYECKUX BEUIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U aamasa),
CJIOKHBIX BEIIECTB (XJIOpHJAa HATPHUs); HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHU
XUMUYECKON peakIMu OT BO3ACHCTBUSL Ppa3IMUHBIX (DAKTOPOB; HCCIIECIOBAHUE
ANIEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, MPOLECCA AUCCOLUUALNK KUCIOT, IIEI0uen
U cojiell (BO3MOXKHO WCIIOJIb30BAaHUE BHUJACOMATEPUATIOB); TIPOBEICHUE OIBITOB,
WUTIOCTPUPYIONINX MPU3HAKA MPOTEKaHUs peakiuii MOHHOTO oOMeHa (oOpa3oBaHHE
ocaJika, BbIIEJICHUE ra3a, 00pa3oBaHKUE BOJbBI); OIBITOB, WLTIOCTPUPYIOIINX MTPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuii (TOpeHue, peakiuu pPa3ioKeHUs,
COEMHEHNS ); PACIIO3HABAHUE HEOPTAaHMYECKHUX BEIIECTB C MOMOUIBI0O KAYECTBEHHBIX
peakIuii Ha UOHBI; PEICHUE PKCIIEPUMEHTABLHBIX 3a]1ay.

Hemerannbsl 1 uX coequHEHUS

OO6mass  xapaktepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIC CTerneHW OKucieHus. CTpoeHHe W (U3MYECKHE CBOWCTBA IMPOCTHIX
BEIIECTB — TAJIOTCHOB. XUMHUYECKHE CBOMCTBA Ha IIPUMEPE XjIopa (B3arMMOICHCTBHE C
MeTajlylaM{, HeMeTalllaMd — BOJOPOJAOM U KHCJIOpOAOM, *mienouamu™).
XnopoBogopon. ConsiHast  KUCJIOTa, XWMHYECKHE CBOWCTBA, *momydeHue™,
npumeHeHue. *JlelicTBue XJopa H XJOPOBOJAOPOJa HAa OPraHU3M dYeJloBeKa.™
Baxueimme x10puabl 1 UX HAX0XKICHUE B IPUPOJIE.

O6mast xapaktepuctuka smeMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
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aTOMOB KHCJIOPOJa U cepbl. XapaKTEpHbIE CTEIIEHU OKUCIECHMS.

Crpoenue u (u3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
AnnotponHsle MOIU(UKAIMU KHCIOpOJa U cepbl. XHUMHUYECKHE CBOMCTBA CEPBI
(B3auMozelicTBue *c HeMeTaulaMH™ — BOJOPOAOM U KHCIOPOJIOM, METaJIaMH,
*KOHLEHTPUPOBAHHBIMU a30THON M cepHOU Kucinotamu).* CepoBOAOPO: CTPOEHUE,
¢u3nyecKkue U XUMUYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEILHBIE CBOMCTBA).
Oxkcunapl cepbl Kak NPEACTABUTENM KUCIOTHBIX OKcuaoB. CepHas Kuciora:
dusndeckne M XUMHUYECKHEe CBoMcTBa (oOmme u cruerududeckue). Conu cepHOUH
KHCIIOTBI, KauecTBeHHass peaknus Ha cyinbdar-uod. CepHUCTas KHUCIOTA.
*XUMUYECKHE PEeaKIiy, JeKallle B OCHOBE MPOMBIIIJICHHOTO COco0a MOTydeHHS
cepHoOil kucnoThl.* HaxoxaeHue cepbl U €€ coenuHeHuit B mpupope. [Ipumenenue
Cepbl U €€ COCTUHEHHUI B OBITY U B IMPOMBIIUICHHOCTH. *XUMUYECKOE 3arpsi3HEHUE
OKpY>KaIoIle! cpeJibl COEAMHEHUSMHU Cepbl (KUCIOTHBIE JOXK U, 3arPA3HEHHE BO3TyXa
U BOJOEMOB), CIIOCOOBI €0 MpeI0TBpaIeHus. ™

OOmast xapakTepuctuka 37aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIE CTEIIEHH OKUCIICHHUS.

A30T, pacmpocTpaHeHHE B MpUpPOAE, (PU3MUECKHEe U XUMHUYECKHE CBOWCTBA
(B3auMozelicTBUE € MeTaJylaMM M HEMETaUlaMU - KHUCJIOpPOJIOM M BOJOPOJIOM).
KpyroBopor a3ora B mnpupone. AMMHaK: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(oKHuCIEeHre, OCHOBHBIE CBOWMCTBA BOJIHOTO PAacTBOpa), *MOMydeHUE™ UM MpUMEHEHHE.
Conn aMMOHHA: C€OCTaB, (PU3MYECKHE W XHMHYECKUE CBOMCTBA (pa3loKEHHE,
B3aUMOJICHCTBUE CO WIeNo4YamMu), NpuMeHeHue. KadecTBeHHas peakius Ha HOHBI
aMMOHUS. A30THasi KUCIOTa, €€ (PU3NYECKHe U XMMHYECKUE CBOIcTBa (00IIME U
cnenudpuueckue), *nomyuenue.* Hutparsl (pasznoxeHue). A30THCTas KUCIOTA.
Hcnonbs3oBaHrne HUTPATOB U COJIEW aMMOHHUS B KaUeCTBE MUHEPAJbHBIX yIOOPEHHM.
*XuUMHYecKoe 3arpsi3HEHNE OKpYXarollel cpebl COeIMHEHUsIMU a30Ta (KUCIOTHbBIE
JOXH, 3arpsi3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB). ™

®ochop, Fammorpomusie wmomudukanuu  pocdopa,*  puszuueckue u
XUMHUYECKHE  CBOWMCTBAa  (B3aMMOJEWCTBHE C  MeTalylaMH, HeMeTalljlamMH,
*KOHIICHTPUPOBAHHBIMU a30THOW M cepHoi kucinotamu).* Oxcun docdopa (V),
oprodochopHas kuciota: (HU3UYECKHE U XUMHUYECKHE CBOMCTBA, *moiydeHue.*
*[lonsiTuE O MUHEpaJbHBIX yAOOpeHusX: HuTparbl U Qocdarsl. IloHsTHe 0
KOMILUIEKCHBIX yJa0o0peHusax.®* OOmas XxapakTepucTuka 35eMeHTOB |V A-rpymnmsl.
Oco0eHHOCTH CTPOEHUSI aTOMOB YIJiepoa U KpeMHusl. BaleHTHOCTh U XapakTepHbIe
CTENIEHU OKHCIIEHHUS aTOMOB yTriepoja M KpeMHus. PacnpocTtpaHeHue yriepoaa B
IPUPOJE, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

VYraepon, amiorpornHbsie Moaudukamuu (rpadur, anmas), Guznyeckue u
XUMUYECKME CBOMCTBA MPOCTHIX BEUIECTB (B3aMMOACHCTBHME C MeETalUlaMH,
HEMETAJUTAMHU,  *KOHIICHTPUPOBAHHBIMH  a30THOM M CEpPHOM  KHCIOTaMu)*.
Ancopbuus. Kpyrosopot yriepoaa B nmpupoae. Okcuasl yriepoaa, ux Gpusnueckue u
XUMHUYECKUE CBOKCTBA, IMOJIYYEHUE U IPUMEHEHUE, JEICTBUE HA OPraHN3M YeJIOBEKa.
*DJkonorudeckue MpobOieMbl, CBs3aHHBIE ¢ okcuaoMm yriepona(lV); rumotesa
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rJ1I00aJIbHOTO MOTEIUICHHS KIMMaTa; MapHUKOBBIA 3 dexT.* YronpHas KucioTa u eé
COJIM, UX (PU3MYECKUEe M XHUMHUYECKHE CBOWCTBA, *MOJyYeHUE WU TpPUMEHEHHE.™
KauectBennas peakuusi Ha kapOoHaT-uoHbl. Vcmnosb3oBaHue KapOOHATOB B OBITY,
MEUIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO035HCTBE.

OO6mue npeacTaBiaeHUs 00 0COOCHHOCTSX COCTaBa U CTPOCHHSI OPraHUYECKUX
COEIMHEHHI yTiepojia (Ha MpuMepe MeTaHa, 3TUJIEHA, 3TaHOJIA, YKCYCHOW KUCIIOTHI.
*1Ux coctaB m xuMmueckoe crpoeHme. Kimaccudukaiuys opraHWYecKUX BEIIECTB.*
[TonsiTe 0 OMONOTHYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OeiKax, yriieBojgax — U UX
poiM B KWM3HU 4elioBeKa. *MarepuaibHO€ €AMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUN. *

Kpemuuii, ero Qusuueckue © XHMHUYECKHE CBOMCTBAa (Ha MpUMEpe
B3aMMOJICUCTBUSl C METAIaMH WM HEMETaUlaMHu), *ToJlydeHHe™® W TpUMEHEHHE.
*CoenuHeHHs KpeMHuUs B npupoze. OOrume npenctapieHus o0 okcuae kpeMuusi(1V)
U KpemMHueBOM kucinoTe. Cunmkarel, (QuU3WYeckue U XUMUYECKHE CBOWCTBA,
MOJIyYCHHE W TNPUMEHEHHWE B OBITY, MPOMBIIUICHHOCTH (B MEIUIIMHCKOM,
AJIEKTPOHHOM, CTPOUTENBHOW U Jp.). BakHelilue CTpOUTEIbHBIE MaTEepUaIbI:
KepaMHuKa, CTEKJIO0, IIeMeHT, OeToH, kene300eToH. IIpoGiembl Oe30rmacHOro
UCIIOJIb30BAHUS CTPOUTEIBHBIX MaTEPUAJIOB B MIOBCEIHEBHOM KU3HMU. *

XUMUYECKUN SKCIIEPUMEHT: M3ydeHHE OOpa3l0OB HEOPTraHUYECKUX BEIIECTB,
CBOMCTB COJITHOM KUCJIOTHI; MPOBEACHNE KAUYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U
HaOJI0/ICHUE TPU3HAKOB HX MPOTEKAHUS, OMBITHI, OTpaxaromue (HU3NUEeCKUue Hu
XUMHUUYECKHUE CBOMCTBA TaJOTEHOB M HUX COCAWHEHUN (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB); O3HAKOMJIEHHE ¢ oOOpasllamMu XJOPUI0B (TaJIOrE€HUJIOB);
O3HAaKOMJIEHHE ¢ 0Opa3laMu Cepbl U €€ COCTUHEHUSIMH (BO3MOXKHO MCITOIb30BaHUE
BUJIEOMATEPHUAJIOB); HAOIOJIEHUE Mpoliecca OOyIJIMBaHUS caxapa MoJ JAeHCTBUEM
KOHUECHTPUPOBAHHOM  CEPHOM  KHUCIOTHI, M3yYEHHE XHUMHUYECKHUX  CBOWCTB
pa30aBIICHHOW CEpHOW KHUCJIOTHI, MPOBEJCHNE KAYECTBEHHON peakiMu Ha Ccyibdar-
MOH W HaOMoJIeHHe Mpu3HaKa e€ MPOTEKaHWs; O3HAKOMJIEHHE ¢ (U3nYecKuMu
cBoiicTBamMH a3oTa, (ochopa W uX coeauHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIOB), oOpasiamMu a30THBIX U (ocopHBIX ymoOpeHwHil; MmoayyeHue
aMMHaKa M U3Y4YEHHE €ro CBOMCTB; MPOBEICHHE KAuYeCTBEHHBIX PEaKIUi Ha HOH
aMMOHMS U (ocdaT-uOH U U3yUYEHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THON KHUCJIOTHI C MEAbI0 (BO3MOXXHO HCIOJb30BAHUE
BUJICOMATEPHUAJIOB); HW3YyUYCHHE MOJEIeH KPUCTAUIMYECKUX peIIETOK anmasa,
rpaduTa; O3HAKOMJICHHE C TIPOIIECCOM aiCOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOWMCTBOM IMPOTHMBOTrasza; MOJYYEHHUE YTIIEKHUCIIOTO
raza v U3y4eHHE €ro CBOMCTB; MPOBEJACHNE KaUeCTBEHHBIX peakIuii Ha KapOoHAT- U
CUJIMKAT-UOHBI U U3yYCHUE TPU3HAKOB HUX MPOTCKAHMS; O3HAKOMJIEHUE C
MPOYKIIMEH CUIMKATHOW MPOMBINIJIEHHOCTH; PEIICHUE dKCTIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BaxHenme HeMeTauibl U UX COEAUHEHUSD.

MeTtaibl U ux COCIUHCHU A
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OO6m1as xapakTepUCTUKa XUMHUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAHHHU
ux nonoxeHus B llepmogmueckoil  cucremMe  XMMHYECKHX  3JIEMEHTOB
. . MenaeneeBa u cTpoeHuss atoMoB. CTpoeHHe MeTauioB. Merainyeckas
CBSI3b W METAJUINYECKAsl KpUCTaJIM4yecKas peméTka. DNEKTPOXUMHYECKHM Pl
HanpspKEHU  MeTauioB.  (Pu3nyueckne M XHUMHUYECKHE CBOMCTBA METAIIOB
(B3amMoOACCTBHE C KHCIOPOIOM, BOJOW, KucioTamMu). *OOmue crmocoObl
NnoyyeHuss MetauioB. lIoHSATME O KOppO3MM METAIOB, OCHOBHBIE CIOCOOBI
3alUTBl UX OT Koppo3uu. CruiaBel (CTallb, YyT'YH, JIOPATIOMUHUNA, OpOH3a) U UX
MIPUMEHEHHE B OBITY U MMPOMBINIIEHHOCTH. *

[[lenounbie Metamibl: nojoxkeHue B llepuoauueckoil cucTeMe XUMHUYECKUX
anemeHToB J[. U. MengeneeBa; crpoeHne atromoB. Haxoxnenue B mnpupoje.
du3znyeckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). Okcuiabl u
TUAPOKCUIBI HATpUS U Kanud. [[puMeHeHre EeT0YHbIX METAIIJIOB U UX COCIMHEHUI.

[[lenoyHO3eMeNbHBIE ~ METAUIBI  MarHMii W KaJdbUUW:  IOJIOKEHHE
B [lepuognueckont cucreMe xummueckux sneMeHToB [[. M. Menneneesa; ctpoeHue
UX aTOMOB; HaXOXJeHue B npupoe. uznueckne u XUMHUYECKUE CBOMCTBA MarHus U
Kanplud. Baxueimme coeluHeHns Kanblus (OKCHUI, TUAPOKCH, coH). *XKEcTKoCTh
BOJIbI U CIIOCOOBI €€ yCTpaHeHus. ™

AlroMuHUN: TION0KeHUE B [lepuoauueckoil cucTeMe XMMHYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa; CTpOCHHME aTroMa; HaxoxzacHue B npupone. dusnueckue wu
XUMHUYECKUE CBOMCTBA alOMHHHS. AMQOTEpHbIE CBOMCTBA OKCHAA W THIAPOKCHIA
ATIOMUHUSL.

Kenezo: monoxenue B llepmogmyeckonl cHCTEME XUMHYECKHX JJIEMEHTOB
JI. 1. MenneneeBa; CTpOEHME aToOMa; HAXOXICHHE B mnpupoae. Pusndeckue u
XUMUYECKUE CBOMCTBA Keje3a (B3aUMOAEHCTBHE C METaUIaMH, KHCIOTaMU M
cossimu). Oxcubl, Tuapokcuast u conu xenesa(ll) u sxenesza(lll): cocras, cBolicTBa u
*nonmy4yenue.*

XUMHUYECKHUI IKCIIEPUMEHT: 03HAaKOMJIEHHE ¢ 00pa3IiaMu METaJIOB U CILJIaBOB,
uxX (uzmyeckuMu CBOWCTBAMH; H3yUYEHHUE PE3YJIbTaTOB KOPPO3UH METaJUIOB
(BO3MOKHO HCIOJIb30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOCHCTBUS
OKCHJIa KaJIbIIUS M HATPHs C BOAOW (BO3MOXKHO HCIIOJIB30BAaHHE BUICOMATEPUATIOB);
UCCJIEIOBAHUE CBOMCTB KECTKOM BOBI; MPOLECCAa TOPEHUsl *keje3a B KUCIOpOJe
(BO3MOKHO ~ HKCIIOJIB30BAaHME  BHUJIEOMATEPHANIOB);  NPHU3HAKOB  MPOTEKAHUS
Ka4ueCTBEHHBIX PEaKIMil HA MOHBI (MarHus, KaJbIUs, aTIOMUHUS, IUHKA, xkene3a(ll) u
xenesa(lll), menu(ll)); HabmroneHre u onucaHue MPOIIECCOB OKPAIIMBaHUS IJIAMEHHU
MOHAMU HATpHs, KaIUS M Kajdblius (BO3MOXHO MCIOJIb30BAHUE BHUACOMATEPHUAIIOB);
uccieaoBanue am(OTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHHUS U TUIPOKCHUJIA ITUHKA,
pelieHne SKCIEPUMEHTAIBHBIX 3a/ad 1Mo TeMe «BakHeimme wMeTamibl U UX
COEIMHEHHUSI.

XuMus U OKpyXKarolas cpena
*HoBble MaTepualbl 1 TEXHOJOTUHU. BemiecTBa U MaTepualbl B MOBCETHEBHON
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KU3HU 4YelloBeKa. XUMHUS U 310poBbe. be3omacHoe HCHOIb30BaHUE BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBas momouip Npu XUMHYECKHX O0Orax
1 oTpaBiieHUsAX. OCHOBBI 3KOJIOTMYECKON IPaMOTHOCTH. *

*XUMHUYECKOE 3arpsi3HEHUE OKpYKawollleld cpenbl (MpeaenbHas JOMyCTHMAst
koHeHTpaiuss BemectB — IIJIK). Ponp XuMum B pemieHMHM 3KOJOTHYECKHX
npobiiem. *

*[IpupoHbIE MCTOYHHMKH YTJIEBOJOPOJOB (Yrojb, MPUPOIHBIA ra3, HE(TH),
MPOJYKTHI KX MEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIUIEHHOCTH. *

XHWMHUYECKHUI SKCIIEPUMEHT: U3yUYE€HHE 00pa3LOB MATEPUAIOB (CTEKIIO, CIIJIABbI
METAJLJIOB, TOJIMMEPHBIE MaTEepUabl).*

MexnpenMeTHsIe CBSI3H

Peanuzanust MeXNpeIMETHBIX CBs3€M NpM H3y4eHMM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCSL Yepe3 MCIOJIb30BAHNE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSITHM,
TaK W MOHATUN, SBJISIFOIIUXCSI CUCTEMHBIMU JIJISl OT/IENBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO1mue ecTeCTBEeHHO-HAy4YHbIE TOHATHSA: Hay4HbIA (haKT, THIOTE3a, 3aKOH,
TEOpUs, aHallUu3, CHUHTE3, KIacCuPUKalus, MNEPUOAUIYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTTMPOBAHNEC, H3MEPEHUE, MOJICITb, SIBICHHE, TAPHUKOBBIA dP(DEKT,
TEXHOJIOTHSI, MaTePHAITBI.

dusnka: MaTepus, aToM, JEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIbI,
PaJMOaKTUBHOCT, MOJICKYJIa, ANEKTPUICCKUI 3aps, TIPOBOTHUKH,
MOJTYIPOBOTHUKH, TUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, T€NO, 00BEM, arperaTHoe
COCTOSTHHE BEIIEeCTBa, ra3, PacTBOpP, PACTBOPUMOCTb, KPHUCTAJNIMYECKas PEIIETKa,
CIUTaBbI, (PU3MYCCKHUE BETUUMHBI, CIMHUAIIBI H3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTRO,
TJIaHEThI, 3BE31b1, CoMHIIC.

buonorus: ¢orocunTes, npixanue, Ouocdepa, IKOCHUCTEMA, MHUHEPAIbHbBIE
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOJIbI, MOJIE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
«XUMHUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

B uenom pesynbrarsl ocBoeHusi oOyyatomumucs ¢ 3P yuebHoro mpeamera
«XuMus» JOJDKHBI COBIMAaTh ¢ pe3yinbraramu denepalibHON paboueld mporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3HAYUMMBIMU SIBJISIIOTCS:

JIMYHOCTHBIE PE3VJIbTATHI:

JIMYHOCTHBIE pe3yJIibTarbl OCBOCHUA  IMPOIrpaMMbl  OCHOBHOI'O 06HI€FO
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o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4YeHHS XMMHH B €IMHCTBE Y4YeOHOU U
BOCIIUTATENBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCHUCKUMHU
COLMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, TPHUHSITHIMUA B
oOlecTBe TMpaBWjIaMd M HOpPMaMu TOBEJAEHUS U CIOCOOCTBYIOT MpolieccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN O0yUYaIOIIUXCS.

JIuyHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~ CUCTEMOW  TO3UTUBHBIX  I[ICHHOCTHBIX  OpPUEHTAMU U
paciIMpeHre OMnbITa ASSTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) maTpuoOTUYECKOro BOCIIUTAHUS:

[IEHHOCTHOT'O OTHOIIICHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U
HAay4yHOMY HACJIEIUI0, TOHUMAHUSI 3HAYEHUS XUMHUYECKOM HAyKh B KU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJETh JIOCTOBEPHOW HH(POPMAIMEH O
NEPEAOBbIX JOCTHKEHUSIX M OTKPBITHUSX MHPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUSA:

MPEACTABICHUS] O COLMAJIbHBIX HOpPMax W MpaBUJaX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHO-UCCIIEA0BATENIbCKOM, TBOPUECKON U JPYTUX BUIAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM JIESITEIBHOCTH TMPH  BBIMOJHEHUH
y4eOHBIX, MO3HABATEJIBHBIX 3aJlad, BBIMOJHEHUH XUMHUYECKUX HKCIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOTIOHUMAHHUIO ¥ B3aUMOIIOMOIIIH
B IIpoIlecce TOM y4eOHOM JesATeTbHOCTU, TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE U
MOCTYNKH CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HaHUS MOCJIEACTBUM MOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHMUSI:

MHUPOBO33PEHYECKUX MPEACTABICHUN O BEIIECTBE M XHMHUYECKOW pPEaKIIHH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH M COCTaBJISIOIINX
OCHOBY JUIsl TIOHMMAaHHSI CYIIHOCTH HAy4YHOW KapTHUHBI MUpPa, MpEJCTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS TPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOITHOM CPEIOH, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIX MOTHUBOB, HAIPABJIICHHBIX HA MOJYYEHHUE HOBBIX 3HAHUH IO
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01aeMbIX MPOIECCOB U SIBICHUN;

MO3HABaTENbHON, MHPOPMAITMOHHON M YUTATEIBCKOU KYJIBTYPHI, B TOM YHUCJIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C  y4eOHBIMU TEKCTaMH, CIPABOYHOM
JUTEPATypOi, JOCTYIIHBIMM TEXHUYECKMMHU CPEACTBAaMHU  HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEepeca K OOY4YeHHUIO W TIO3HAHWIO, JI0003HATEIBLHOCTH, TOTOBHOCTH U
CITIOCOOHOCTH K caM000pa30BaHUI0, MPOCKTHON U UCCIIEIOBATEIHLCKON JIEITEIHLHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHS 00YUYEHUS B JaTbHEHUIIIEM;

4) popmMupoBaHUS KyIbTYPHI 3I0POBBSI:

OCO3HAHUSI 1EHHOCTU JKU3HHM, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBI 00pa3 KWU3HU, OCO3HAHUSA TOCIEACTBUN U
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HETIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOJUMOCTH  COOJIIOZICHHS TpaBWiI  OE30MacHOCTH MpU  OOpaIleHHH  C
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) TpyAOBOTO BOCIIUTAHUS:

HHTEpeca K MPaKTHUYECKOMY M3Yy4EeHHIO TTpodeccruil U Tpyaa pa3IMdHoOro poja,
YBOKEHHUE K TPYIY U pe3ybTaTaM TPYAOBOU JNEATEIbHOCTHU, B TOM YHCIIE€ HA OCHOBE
MPUMEHEHUS  MPEAMETHBIX  3HAHUW MO  XUMHH, OCO3HAHHOTO  BBIOOpA
WHJIUBUAYAJIbHOW TPAeKTOPUU MPOJIOHKEHUs 00pa3oBaHMs ¢ YU4ETOM JMYHOCTHBIX
WHTEPECOB M CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCHENTHOW Tpo(dheCCHOHATBFHON ACITEIPHOCTA W PAa3BUTHUS HEOOXOIUMBIX yYMEHHH,
TOTOBHOCTh aJallTUPOBATHCS B TPOPECCUOHATILHON CpEJIE;

6) 2KOJIOTUYECKOTO BOCITUTAHMS:

HKOJIOTHYECKH 11€71eCO00pPa3HOT0 OTHOIIECHUS K MPUPOJE KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHMS, NOHUMAHUS IIEHHOCTU 3J0POBOTO H
O6e3zomacHOoro oOpa3a JKM3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
¢u3rUecKOMy U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHHUS IIEHHOCTU COOJIOACHUS
npaBuil 0€30MaCHOTO MOBEJEHUA MPU paboTe ¢ BEIIECTBAMHM, a TAKXKE B CUTYaIIMSIX,
YTPOKAOIIMX 310POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble NMPU U3YYECHUU XUMUHM, IS
peleHns 3a]ad, CBSI3aHHBIX C OKPYXAOIIEW NPUPOJHOM CpPENOM, NOBBIIICHUS
YPOBHSI ~ DKOJIOTUYECKOM  KyJbTYpbl, OCO3HAHUS  IJI00AIbHOrO  XapakrTepa
AKOJIOTMYECKUX MTPOOJIEM U MyTeH UX PEIICHUSI TOCPEACTBOM METOJIOB XUMUU;

HKOJIOTMYECKOTO  MBIIUICHUS,  YMEHHSI  PYKOBOJICTBOBAaTbCsI MM B
IT03HABATEJIbHON, KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3VYJIbTATHI

MeTtanpenMeTHbIe pe3ybTaThl OCBOCHHS 00pa30BaTEILHON IMPOTPaMMBI IO
XUMHUH OTPa)kaloT OBJIAJICHUE YHUBEPCAJIBbHBIMU TO3HABATCIILHBIMU JEHCTBUSIMHU, B
TOM YHCJIE:

1) 0a30BbIC IOTHYCCKUE ICHCTBUSL:

BBISBJISTH IPUYUHBI M CJICJICTBUS MTPOCTHIX XUMHUUECKUX SBJICHUM;

OCYIIECTBIISITh CpaBHEHHE, KIACCHU(PUKAIIMIO XHUMHUUYCCKHUX BEIISCTB IIO
3aTaHHBIM OCHOBAHHUSM M KPUTEPHUSM JIJIs YKa3aHHBIX JIOTHYECKHUX OIepaliuii;

CTPOHUTH JIOTHYECKOE CYKJACHHE TIOCJIE€ MPEIBApPUTEIBHOTO  aHaIu3a,
BKJIFOYAFOIICE YCTAHOBJICHUE MPUYNHHO-CIICJICTBEHHBIX CBS3eH

co3daBaTh, MPUMEHATh W TPEOOpa30BBIBATh 3HAKM W CHMBOJIBI, MOACIH H
CXEMBI JUTS peIICHUs y4eOHBIX U TT03HABATEIBHBIX 33/1a4 C TIOMOIIBIO TTe1arora;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHEC XHUMHYECKHUX TMPOIECCOB M UX
IIOCJIEICTBHS,

2) 0a30BbIC UCCIICOBATEILCKUE ICHCTBHS:

C TIOMOINIBIO IIeJarora MPOBOJUTh XHUMHYECKUM  OIBIT, HECIIOMXKHBII
OKCIIEPUMEHT, IS YCTAHOBJICHHUS OCOOCHHOCTEM OOBEKTa W3Y4YCHHS, MPUYUHHO-
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CJIEICTBEHHBIX CBSI3€H M 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOI;
C MOMOIIBIO TEarora WM caMOCTOATENbHO (hopMyIupoBaTh 0OOOLICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OIIbITA;
3) pabota ¢ uHbopMaIuei:
BBISIBIISATD N€PUIIUTHI HHGOPMAILIMH, TaHHBIX, HEOOXOIUMBIX JJI PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;
npeo0pa3oBbIBaTh WH(MOPMAIMIO W3 OJHOTO BUAA B Apyrou (tabiuiry B
TEKCT U Ip.);
WCKATh WM OTOMpaTh MHGOPMAIIMIO WM TaHHBIE U3 UCTOYHUKOB C YIETOM
MPEIOKCHHON yIeOHOM 3a1a4M U 3aTaHHBIX KPUTCPUEB.

OBnaneHne yHUBEPCATLHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpPraHM30BbIBaTh Y4eOHOE B3aUMOJICHCTBUE B TpyIIe (ONpeneisaTh oO0Iue
LEJIN, PACIPENENATh POJIM, 10TOBAPUBATHCS IPYT C APYTOM U T. [1.).

C TIOMOINBK IIearora MM CaMOCTOSITEIBHO COCTAaBJIATH YCTHBIE W
NUCbMEHHBIE TEKCThl C HCIOJIb30BAHUEM WJUIIOCTPATUBHBIX MATEPHANIOB IS
BBICTYIUIEHUS [IEPE]] ayAUTOPUEH;

OpPraHM30BbIBATh y4€OHOE COTPYJHUYECTBO M COBMECTHYIO JAESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMM; pabOTaTh MHJMBHUIYAIbHO U B TPYMIE: HAXOAUTh o01Iee
penieHre M paspemaTh KOH(IMKTBI Ha OCHOBE COTJIaCOBAaHUS MO3MIMI W ydeTa
MHTEPECOB; (OPMYIHPOBATH, APTYMEHTHUPOBATh U OTCTaMBATh CBO€ MHEHHUE;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOMMHA NPOAYKT, NPUHUMATh H
pa3ieNATh OTBETCTBEHHOCTh M MPOSBIIATH T'OTOBHOCTH K IMPENOCTABICHUIO OTYETa
repe rpyIon.

OBnajieHre YHUBEPCATBHBIMU YU€OHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxuBaTh M (POPMYJIHPOBATH Y4EeOHYIO MpoOJIeMy, OMPENeNsiTh Ieb
y4eOHOM JIeSITCIbHOCTH;

BJIAJICTh OCHOBaMHU CAMOKOHTPOJI, CAMOOLICHKH, TPUHITUS PEIICHU U
OCYIIECTBJIEHUS! OCO3HAHHOTO BHIOOpA B Y4eOHOI U MMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCUTH CBOM ACHCTBHS C IUIAHUPYEMBIMH pPE3yJibTaTaMU, OCYIIECTBIAThH
KOHTPOJIb CBOEH JEATEIIBHOCTH B IPOLIECCE NOCTHKEHUS PE3ysbTaTa, ONPENeiATh
cnocoObl  JEHCTBU B paMKax NPEIJIOKEHHBIX YCJIOBHUM M TpeOOBaHMIA,
KOPPEKTUPOBATh CBOM AEHUCTBUSA B COOTBETCTBUM C U3MEHSIIOLICICS CUTyalluE;

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEIAraTh IUIaH €€ U3MECHEHUS;

NPEeABUAECTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4y;

NOHUMATh MPUYUHBI, IO KOTOPBIM HE ObUI JOCTUTHYT TpeOyeMblil pe3ynbTaT
NEeSATEIbHOCTH, ONPENEIATh MO3UTUBHBIE M3MEHEHUS W HalpaBlICHMs, TpeOylolue
JanbHeHIen paboTsl,

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, Er0 MHEHHIO.
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IMPEAMETHBIE PE3VIJIBTATDI

B cocraBe mnOpeaIMETHBIX pe3yJbTaTOB II0 OCBOCHHIO  00S3aTEIBHOIO
CollepKaHUs, YCTAHOBJIEHHOro JaHHOM @enepanbHOl paboueld MPOrpamMMmoi,
BBIJICTISIIOT: HAay4yHbI€ 3HAHUS, YMEHUA U CIIOCOOBI JEWCTBUM, CHEHU(PUUECKHUE IS
y4eOHOro mpeaMera « XuMuUs», BUJIbl JESTEIBHOCTH O MOJIYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpIpEeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHMIO B Pa3jIMYHbIX YYEOHBIX U
HOBBIX CUTYyallUsIX:

IPEJICTaBICHUE O 3aKOHOMEPHOCTSX M IO3HABAEMOCTU SIBICHUHA NPUPOJIBL,
NOHMMaHuE OOBEKTUBHON 3HAYMMOCTHM OCHOB XMMHMYECKOM HAyKM Kak o0yacTtu
COBPEMEHHOI'O0 €CTECTBO3HAHMS, KOMIIOHEHTa OOHIEH KYyJbTypbl M MPAKTHYECKOM
JeSITEIbHOCTH YEeJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAaHHE MecTa
XUMUU CPEJId JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMU MOHATUMHOTO arapaTa U CUMBOJIMYECKOIO SI3bIKA XUMHHU
JUISL  COCTaBJICHHUS (POPMYJT HEOPraHMYECKUX BEUIECTB, YPABHEHUN XUMHUYECKUX
peakiuii (C Omopol Ha anropuT™M YYEeOHBIX JACHCTBHI); BJIAJICHUE OCHOBaMU
xumuueckoit HomeHKIatypsl (IUPAC u TpuBHManbHOWM) M yMEHHE HCIOIB30BaTh €€
JUIA  pelleHus] Y4eOHO-TIO3HABATEIbHBIX 3a/Jad C IIOMOLIBIO YYHUTENs; yMEHHE
UCIOJIb30BaTh MOJAEIH JUUIsl OOBSICHEHUSI CTPOCHUSI aTOMOB U MOJIEKYJI 10 aJITOPUTMY
C OIIOPOU Ha OIPEICIICHHUS;

IIPENCTABICHHE O CHCTEME XUMHUYECKHX 3HAHWW W YMEHHE C ITOMOILBIO
YUHTENS IPUMEHATh CUCTEMY XMMHYECKUX 3HAHUM JIJISl YCTAHOBJICHHS B3aUMOCBSI3EH
MEXAY HU3YYCHHBIM MaTE€pUaJIOM M IIPpU TMOJYYECHHH HOBBIX 3HAaHWW, a TaKXKe B
MpoLlecCe BBINOJHEHUA Y4YeOHBIX 3aJaHuil W mnpu paboTe ¢ HMCTOYHUKAMU
XUMHUYECKON HHPOPMALIMH, KOTOPasi BKJIIOYAET:

BOKHEUIINE XMMUYECKHE TMOHITHS: XMMUYECKHHA AJIEMEHT, aTOM, MOJIEKYyJa,
BELIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OAHOPOAHAS M HEOJHOPOJHAS CMECh,
OTHOCUTEJIbHBIE aTOMHAs U MOJIEKYJIIpHAs MaccChl, KOJUYECTBO BEUIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIA 00BEM, OKCHJ, KUCIIOTa, OCHOBAaHUE, COIb (CpemHsis),
XUMUYECKasl pEeaKlus, pPEaKUWUd COCAUHEHUS, PEaKUHHU pas3JIoKEHUs, peakuuu
3aMeIIeHMs, peakiuu oOMeHa, TerioBod dddext peakuum, OSK30- WU
SHAOTEPMUYECKHE PEAKLHH, PACTBOP, MACCOBAasl JOJISI XUMUYECKOIO 3JIEMEHTA B
COEIMHEHHH, MACcCOBasl JOJS M NPOLEHTHAas KOHIIEHTpPAalWs BEIIECTBA B PacTBOPE,
AIpO aToMa, DSJEKTPUYECKH CJIOM aToMa, aroMHas opOuTaib, pajuyc aroma,
BaJICHTHOCTb, CTENEHb OKHCIICHHS, XHUMHYECKasl CBS3b, JJIEKTPOOTPULIATEIBHOCTD,
MOJISIPHAs. M HETOJISIPHAsl KOBAJIEHTHAsI CBSI3b, MOHHAS CBSI3b, METAJNINYECKAS CBS3b,
KpUCTaJUIMYECKasl peleTka (aToMHasi, MOHHAs!, MeTaJNTInYecKas, MOJIEKYJISIpHast ), MOH,
KaTUOH, aHUOH, 3JIEKTPOJIUT U HE AJIEKTPOIUT, FNEKTPOJUTHUUYECKAs IUCCOLMALIMS,
peaKkluMy  HOHHOTO  OOMEHAa,  OKHUCIHUTEIbHO-BOCCTAHOBHUTENIbHBIE  PEAKIHUH,
OKUCJIUTENb M BOCCTAHOBUTENb, OKHCIEHHME M BOCCTAaHOBIIEHHE, 3JEKTPOJIU3,
XUMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMble pEaKIMH, CKOPOCTh
XUMHUYECKON peaklnu, KaTtaau3aTtop, npeneabHo gomyctumas konuentpauus (I11K),
KOPPO3Hsl METAJIOB, CIUIABBL;
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OCHOBOMOJIAralOIIME  3aKOHbl ~ XMUMHHU: 3aKOH  COXPAaHEHUs  Macchl,
[lepuomnueckuii 3axkoH [l. 1. MenaeneeBa, 3akOH IOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XHWMHH: AaTOMHO-MOJIEKYJISIPHASI TE€OPHS, TEOPHUS JIIEKTPOJIUTHUECKON
IUCCOLIMAIINY, a TAK)KE MPEIACTABICHHS O HAYYHBIX METOJAX MO3HAHUS, B TOM YHCIIE
AKCIEPUMEHTAIIbHBIX U TEOPETUUECKUX METOAaX UCCIEAOBAaHUS BEUIECTB U U3YUYCHHUS
XUMHUYECKUX PEAKIIUN;

MPEJICTABJICHUE O TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHWMHYECKUX
AJEMEHTOB (paguyc aTroMa, »BJIEKTPOOTPUIATEIBHOCTh), MPOCTBIX U CIOXKHBIX
BEIIIECTB OT IMOJOKEHUS 3JIeMEHTOB B [lepuoanueckoit cucreme (B MaJibIX MEPUOJIAX
Y TJIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS aTOMa; YMEHUE OOBSICHSTH CBSI3b
MOJIOKEHUS 3iieMeHTa B [lepruoauyeckoil cuctemMe ¢ YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSA aTOMOB XMMHUYECKHUX HJIEMEHTOB (COCTaB U 3apsij sjpa, oOlee Yucio
AJIEKTPOHOB), PACIpPEICICHUEM JJIEKTPOHOB IO PHEPreTUYECKUM YPOBHSIM aTOMOB
NEPBBIX TpeX IMEPUOJIOB, KalUig U KaJIblMs; KIACCUDUIMPOBATH XUMHUYECKUE
AJIEMEHTBI C OIMOpPOW Ha OmpeaesieHus (PU3NYECKOro CMbIcia HMU(PPOBBIX JTaHHBIX
NEPUOUYECKOM TaOIUIIBI;

yMEHUE KJIACCU(UIIUPOBATh XHUMHYECKHUE DJIEMEHTBhI, HEOPraHUYEeCKUe
BEIIIECTBA U XUMUUYECKUE PEAKIIMU C OTIOPOM HA CXEMBbI; ONPEACIISITh BaJICHTHOCTh U
CTENEHb OKHUCJICHUSI XHUMHUYECKHX OJJIEMEHTOB, BHUJl XUMHYECKOW CBS3U M THII
KPUCTAJUIMYECKON CTPYKTYphl B COCIUHEHUSX, 3apsii HOHA, XapakTep Cpelbl B
BOJIHBIX PacTBOpPAX BEIIECTB (KUCIOT, OCHOBaHUM), OKUCIUTEIh U BOCCTAHOBUTEIb
10 AJITOPUTMY yU€OHBIX JICHCTBHUIA;

YMEHHUE XapaKTepu30BaTh C OMOPOW Ha cxemy (U3UYECKHE U XUMUUYECKHUE
CBOMCTBA MPOCTHIX BEHIECTB (KUCIOPO, O30H, BOJIOPOJ, TpaduT, aiMa3, KpeMHUH,
asort, ¢ocdop, cepa, XJI0p, HATPUM, KaJIU, MarHUHN, KaJbIIUHA, ATFOMUHUH, )KEIe30) U
CIOKHBIX BEIIECTB, B TOM WYHCJIE€ HMX BOJHBIX pacTBOpoB (BOJa, aMMHUaK,
XJIOPOBOAOPO, CEPOBOAOPO, OKCHABI M THUAPOKCHUAbI MeTaymioB |- [IA rpymm,
amomunus, meau (1), muaka, xenesa (11 u 1), okcuasr yraepona (11 u 1V), kpemuus
(IV), azora u dochopa (Il u V), cepot (IV u VI), ceprucras, cepHasi, a30THCTas,
azotHas, docdopHas, yroiabHasi, KpeMHUEBas KUCJIOTa U HX COJIU); OMHUCHIBATH C
OTIOPOM Ha IUIAaH W KJIIOUEBBIE CJIOBA, YMEHHE MPOTHO3UPOBATh M XapaKTEPHU30BATh
CBOMCTBAa BEIECTB B 3aBUCUMOCTM OT HMX COCTaBa M CTPOCHHUS TIOCIE
MPEeIBAPUTEIILHOTO aHAJIN3a MO/ PYKOBOJCTBOM II€/larora, MpUMMEHEHUE BEIECTB B
3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMUUYECKUX MPEeBpaIieHUN
B Pa3JIMYHBIX YCJIOBUSX, BIUSHUE BEIIECTB U XMMHUYECKUX MPOIECCOB HA OPTaHU3M
YeJIoBeKa M OKPYIKAIOIIYIO TPUPOIHYIO CPEY;

YMEHHUE COCTaBJATh IO O0pas3lly, CXeMe, aJIroOpuTMy Y4eOHBIX AEHCTBUUI
MOJIEKYJISIDHbIE M WOHHBIC YpPaBHEHUS peakiuil (B TOM 4HCIE pEeaKUuid HMOHHOTO
oOMEHa W OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHi), WLIIOCTPUPYIOIINX
XMMHAYECKHE CBOMCTBA HM3YYCHHBIX KJIACCOB / IPYIMI HEOPraHMYECKUX BEIIECTB, a
TaKXe MOATBEPKAAIOIIUX TeHETUYECKYIO B3AUMOCBS3b MEXK]ly HUMH;
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YMEHHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYKO MAaccChl
BEIIECTB, MACCOBYIO JOJII0 XUMUYECKOIO IEMEHTA B COCIMHEHNN, MAaCCOBYIO JOJIO
BEIIECTBA B PACTBOPE, KOJUUECTBO BELIECTBA U €r0 Maccy, 00bEM ra3oB ¢ OOPOM Ha
oOue (GopMyJibl; YMEHHME MPOBOJUTH pacyeTbl IO YPAaBHEHUSIM XUMHUYECKHX
peakuuii M HaXOAUTh KOJIMYECTBO BEILIECTBA, OOBEM M MacCy pEarcHTOB WM
MPOAYKTOB pPEeaKIMK C ONMOPOM Ha oOpasel], AIrOPUTM yueOHBIX JICHCTBUIA;

BJIQJICHHE OCHOBHBIMH METOJaMH HAy4YHOTO TMO3HaHUs (HaOIIofeHHe,
U3MEPEHHE, SKCIEPUMEHT, MOAECIUPOBAHNE) IPU U3YUYEHHH BEIIECTB U XMMHYECKUX
SBIICHUN C OMOPOM HAa aJTOPUTM Y4YeOHBIX ACUCTBUN; yMeHHE C(HOPMYIUPOBATH
npoOJeMy U MPEMIOKHUTh IyTH €€ PElIEHUsl C MOMOUIbIO0 NeJarora; 3HaHUE OCHOB
O0e3omacHOM pabOTBI ¢ XHUMHYECKHMH BEIIECTBAMH, XUMHUYECKOW TMOCYIOH U
71a060paTOPHBIM 000PYI0OBaHUEM;

HaJIM4YME€ NPAKTUYECKUX HABBIKOB IUIAHUPOBAHMS W OCYLIECTBJICHHS
CIENYIOIIMX XUMHUYECKHX OSKCIHEPUMEHTOB IO PYKOBOJICTBOM YUYHUTEIS C
00Cy’KJIEeHHEM I1JIaHa paOOThl UM COCTaBICHUEM TaOJIUIIbIL:

U3y4EHUE U ONMCaHUe PU3NUYECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHUE C PU3NUECKUMH U XUMUUYECKUMH SIBIICHUSIMU;

OIIBITHI, HJUTFOCTPUPYIOLIME NIPU3HAKU POTEKAHNUSI XUMUYECKUX PEAKLIN;

U3Y4YEHHUE CIIOCOOO0B pa3/ieNeHUs] CMECEH;

MOJIyYeHHE KUCIOPOIa U U3YUEHUE €r0 CBOMCTB;

MOJIyYeHHE BOJIOPOJIA U U3YUYEHHE €r0 CBOMCTB;

MOJIyYEHHUE YIJIEKUCIIOrO ra3a U U3y4eHUe €ro CBOMCTB;

MOJIyYeHUE aMMHUAKA U U3YYEHUE €ro CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C OIMPENEIEHHON MacCOBOW JOJEN PACTBOPEHHOTO
BELIECTBA;

WCCJIEIOBAHNE W ONMCAaHUE CBOWCTB HEOPraHWYECKHUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

IPUMEHEHNE MHAMKATOPOB (JJaKkMyca, METWJIOpaHka U (eHodTanenHa) ais
ONpENEIIEHUS XapaKTepa CpelIbl B PACTBOPAX KUCIOT U LIEN0YEH;

U3YYEHUE B3aUMOJEHCTBHS KHCIOT C METaUIaMH, OKCHUAAMH METAJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMHU, COJISIMH;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJIHOTO METaJlIa IPYTUM U3 pacTBOpPA COJIH;

UCCJeI0BaHNE aM(POTEPHBIX CBOMCTB T'MAPOKCHIOB aTIOMUHHUS U LIMHKA;

pelIeHre AKCIEePUMEHTANbHBIX 3a7ady 1o TeMe «OCHOBHBIE — KIJIACChI
HEOPTraHUYECKUX COCTUHEHUNY;

pelIeHrue SKCHEPUMEHTAIbHBIX 3aJad MO0 TeMe «ODJIEeKTPOJUTHYECKas
JUCCOLIMALIMSY,;

pElIeHNE SKCIEPUMEHTAIBHBIX 3a/1ad N0 TeMe «BakHelue HeMEeTauIbl U UX
COCIMHEHHUS;

pELIeHNE 3KCIEPUMEHTANBHBIX 3a/ady Mo Teme «BakHellmme MeTamibl U UX
COCIMHEHHUS;



© MAOY I'mmua3zust Ne 86. Pagouass mporpaMmma yuedoHoro npeamera « Xumus. 8-9 kiaccbb»

XAMHYECKHAE OKCIIEPUMEHTHI, WUTFOCTPUPYIONIUE TIPU3HAKK TPOTEKAHUS
peaxIuit HFOHHOTO OOMEHa;

KauyeCTBEHHBIC PEAKIMM Ha TPUCYTCTBYIOIIUME B BOIHBIX pPAacTBOPAaX HOHBIL:
XJOpua-, OpoMua-, HOAUI-, cyiabdar-, docdar-, kapOoHAT-, CUIUKAT-AaHUOHBI,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHMS, MarHus, KaJbIlHsl, aTFOMUAHUS, Kene3a (2+) u
xenesa (3+), menu (2+), IMHKa;

YMEHUE TPEACTABIATh PE3YJNbTaThl OSKCIEPUMEHTa B (QopMe BBIBOJIOB,
JI0KA3aTeNbCTB, TPA(PUKOB U TAOJIUII U BBISBIISATH YMITUPUIECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE  TMpaBwiaMu  0€30MacHOro  OOpallleHHsi C  BEIIECTBAMH,
MCIIOJIb3YEeMBbIMH B TIOBCETHCBHOW JKU3HU, a TAK)KE€ NMPAaBUJIAMH TOBEACHUS B IEISIX
cOepeKeHUs 3I0pPOBbSI W OKPYXKAIOMIEH MPUPOTHOW Cpebl; TMOHWMAaHHUE Bpea
(ommacHOCTH) BO3MIEHCTBHSI HA KUBBIE OPTaHU3MBI OMPEACICHHBIX BEIIECTB, a TAKKE
CIIOCOOOB YMEHBIIICHUSI U MPEAOTBPAIICHUSI UX BPEAHOTO BO3ACHCTBUS; OHUMAHUE
3HAYEHHUS KUPOB, OCTKOB, YTIIEBOIOB JIJIsl OpraHU3Ma YEJIOBEKa,;

BJIAJICHUE OCHOBAMH XHMMHYECKOM TIpaMOTHOCTH, BKJIIOYAIONICH yMEHHUE
NPaBUJIBHO HCIOJIB30BaTh H3YYEHHBIC BEIIECTBA M MaTepualbl (B TOM 4YHCIE,
MUHEpaJIbHbIC YIOOpEHUs, METAIbI U CIUIaBbl, IPOYKTHI MepepabOTKH MPUPOTHBIX
MCTOYHUKOB YTJIEBOJOPOJOB (YTIJisi, IPUPOAHOTO rasza, HedTH) B OBITY, CEIHLCKOM
XO035HUCTBE, Ha TPOU3BOJICTBE, YMEHUE TIPHUBOJIUTH NPUMEPHI MPABUIHHOTO
HCITOJTh30BAaHUS N3YYEHHBIX BEIIECTB U MaTEPUAIIOB;

YMEHUE YCTAaHABIIMBATh CBS3U MEXKY PEATbHO HAOI01aeMBIMA XUMHYCCKIUMHU
SBJICHHSIMU W TIPOIIECCAMH, TPOUCXOANIUMHA B MAaKpPO- U MHUKPOMHUPE, OOBSICHITH
MIPUYHHBI MHOTOOOpa3us BEIIECTB; YMEHHUE MHTETPHUPOBATh XUMUUYCCKHUE 3HAHHS CO
3HAHUSAMU APYTHX YIEOHBIX MMPEAMETOB C IIOMOIIIBIO TIEAarora;

npejacTaBiieHne o cdepax npohecCHOHATILHOW NESTEIbHOCTH, CBSI3aHHBIX C
XUMUEH ¥ COBPEMEHHBIMHU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHXKCHHSIX
XUMUYECKON HayKH; HaJIM4Me ONbiTa pabOThl C Pa3IUYHBIMH HUCTOYHUKAMHU
uH(bOpMAIUU TI0 XUMHUH (HAYyYHO-TIOMYJISIpHAS JINTEpATypa, CIOBapH, CIPABOYHUKH,
WHTEPHET-PECYpPChl) C ONOpPOW Ha alroOpuTM: YMEHHE OOBEKTHBHO OIICHUBATH
UHGOPMAITUIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUICCKOM MPUMEHEHHH.

TpeOoBaHus K MpPEIMETHBIM pe3yjbTaTaM OCBOCHHMS Y4eOHOro mnpeaMmera
«Xumus», pacrpeiesieHHbIe 10 rojilaM 00y4YeHus

Pe3ynpTaThl mo roaam (GopMyIHpPYIOTCS MO MPUHUMUIY A0OABIEHUS HOBBIX
pe3yNbTaTOB OT TOJa K TOjJly, y>K€ Ha3BaHHbIE B MPEAbIAYIIUX TOJIaX MO3ULIUU, KaK
paBUiIO, JIOCJIOBHO HE MOBTOPSIOTCS, HO YYMTHIBAIOTCS (pE3yibTaThl OYEPEAHOIO
roJia N0 YMOJYaHHUIO BKIIOYAIOT PE3YNbTAThl MPEABIAYIIUX JIET).

8 KlIACC

PAaCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSITUI: aTOM, MOJICKYJIA,
XUMHUYECKUI 9JICMCHT, IIPOCTOC BCHICCTBO, CJI0KHOC BCIICCTBO, CMCCh (OI[HOpOI[Haﬂ
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U HEOJIHOPOJHAs), BAJCHTHOCTb, OTHOCHUTENIbHAsI aTOMHAas U MOJIEKYJIsIpHas macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpPHAs Macca, MaccoBas JOJII XHUMHUYECKOTO
AJIeMEHTa B COEIMHEHHM, MOJISIPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,
*3EKTPOOTPHUILIATEIBHOCTR™,  CTENEeHb  OKUCIEHUS, XUMHUYECKas  peakius,
KJaccuuKanus peakiuil: peaklud COSAUHEHUs, PEaKlUM Pa3I0KEHUs, peakliuu
3aMEIICHHsI, PEaKIMu OOMEHa, DK30- M DHIOTEPMHYCCKHE DPEaKIUU; *TETJIOBOU
ahdexT peakmuu*; SApPO aroMa, SIEKTPOHHBIA CJIOW aToMa, aTOMHAas OpOWTab,
paguyc aToMa, XMMHYECKasi CBs3b, MOJIAPHAS W HEMOJSpHAs KOBAJIICHTHAsl CBSI3b,
WOHHAasl CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi J10JIsl BellecTBa (MPOIEHTHAS
KOHLIEHTpalusi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUM (cM. 1. 1) u
MIPUMEHSThH ATU MOHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAILICHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJisi COCTaBJieHUsS (hOpMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUYECKUX PEaKIIUid, 3JIEKTPOHHOTO OaaHca;

OTpPEJENATh BAJCHTHOCTh ATOMOB DJEMEHTOB B OWHAPHBIX COCAMHEHUSX;
CTENEHb OKHUCJICHHUS DJJIEMEHTOB B OHHApHBIX COCIWHEHUAX C OINOpPOHM Ha
ONpPENEIICHNUsI, B TOM YHCIE CTPYKTYpPHUPOBAHHBIEC; MPUHAMIEKHOCTh BEILIECTB K
onpenenEHHOMY KJaccy CoeAuHeHuN mo ¢dopmyiaM; BHJ XHUMHYECKOW CBS3U
(KOBaJICHTHasl U MOHHAs) B HEOPTraHUYECKUX COCIUHCHUSX;

UMETh MPEJCTABICHUE O CUCTEME XUMHUYECKUX 3HAHUU, YMETh C IMOMOIIbIO
YUUTENS NPUMEHATh CUCTEMY XUMHUUECKUX 3HAHUM, JJIsl YCTAHOBJICHUSI B3aUMOCBSI3U
MEXK]ly M3YUYCHHBIM MATEpUAIOM M MPHU MOJYYCHUW HOBBIX 3HAHWM, a TakXKe MpH
paboTe ¢ UCTOYHUKAMH XUMHUUYecKol nHpopmanuu. OpueHTUPOBATHCS B IOHATUSIX U
omnepupoBaTh UMHU Ha 0a30BOM YPOBHE, NMPUMEHSTh TPHU BBIMOJHEHUU Y4eOHBIX
3alaHUid ¥ PElIeHUH PAcUYETHBIX 3a/1ay C OMOPOM Ha aJITOPUTM YYEOHBIX NEHCTBUN
U3YUYEHHbIC 3aKOHBl U TEOPHUM: 3aKOH COXpaHeHUs macchl, [leproanueckuii 3akoH
JI.1. MenneneeBa, *3aKkoH IIOCTOSHCTBA coOcTaBa®, 3akoH ABOrajapo; aTOMHO-
MouiekyJisipHasi Teopus. COOTHOCHTH O0O3HAYEHHS, KOTOPHIE MMEIOTCS B TaOJIHIIC
«Ilepuognueckass cucrtema xumudeckux diemeHTtoB . U. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U
3apsan sapa, 00IIee YUCIO AJIEKTPOHOB W PACIPENCICHHE HMX IO DJIEKTPOHHBIM
CJI05IM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJEMEHThl; HEOPraHUYeCKHue BEIIECTBA;
XUMUYECKUE peakiuu (10 YKCIy U COCTaBy YYaCTBYIOIIUMX B PEAKIUM BEIECTB, IO
TerI0BOMY 3 (PeKTy, 10 U3MEHEHUIO CTETICHU OKUCIICHUSI XUMUYECKHUX YJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKUE CBOMCTBAa BEIIECTB
pa3IMUHBIX  KJIACCOB, TMOJTBEp KJas OMHCAHUE MpPUMEpaMU  MOJICKYJISIPHBIX
YPABHEHHM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIHUMI C ONIOPOU HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS,
BO3MOXKHOCTH MPOTEKAHUS XUMHUUYECKUX NPEBpALICHUN B PaA3JIMYHBIX YCIOBHSIX
MOCJIE MPEABAPUTEIILHOTO OOCYKEHUS C TIEaroroM;
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BBIYUCIISITh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MAacChl BELIECTB;
MacCCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTA 10 POopMyJie COSTUHEHUST; MAaCCOBYIO JOJIO
BEILIECTBA B PAacTBOPE; MPOBOAUTH PACUETHI M0 YPABHEHUIO XUMHUYECKOW PEAKIUU C
OTIOPOM Ha aJrOpUTM;

MIPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTEIBHON AEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, O00O0OIICHHWE, CHCTeMAaTH3aIus, KiacCu(UKaIvs, BBISIBICHUC
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€M — ISl U3YUYEHUS] CBOWCTB BEIIECTB U XUMHUYECKUX
peaKkIuii; €CTECTBEHHO-HAYYHbIE METOJIbl IO3HaHUsA — HaONIOJeHUEe, U3MEpPEHHE,
MOJICTUPOBAHUE, SKCIEPUMEHT *(peanbHbIi M MBICICHHBIN)® MOI PYKOBOACTBOM
[1eJ1arora;

CJIEIOBaTh MPABWJIAM IOJIb30BAaHUS XMMHYECKOW MOCYI0M M J1a00paToOpHbIM
o0opy/nOBaHUEM, a TaKXKe MpaBWJIaM OOpAIIeHHs C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSIMA [0  BBITIOJIHEHUIO J1a0OpPaTOPHBIX XUMUYECKUX ONBITOB  I10
MOJIYYCHUI0O M COOMpaHWI0 Ta3000pa3HbIX BEIIECTB (BOJOpOJAa U KUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO
BEILIECTBA; IUIAHUPOBATh W  IPOBOJWTh XHUMHYECKHE  OSKCIEPUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KHUCIOT C TMOMOIIBI0O UHAUKATOPOB (JIAKMYC,
denondranienH, METWIOpPAHX € Jp.), MOATBEPKIAIONUX KAaueCTBEHHBIM COCTaB
HEOPraHMYECKUX BEIECTB (KAYECTBEHHBIC PEAKIIMU Ha HMOHBI) MOJ PYKOBOICTBOM
rearora.

9 KJIACC

PacCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATUN: XUMUUYECKUU DJIEMEHT,
aToOM, MOJIEKYJia, MOH, KaTMOH, aHHWOH, MPOCTOE BELIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBbHOCTD, CTENIEHb OKUCJICHUS, XUMUYECKasl peaKius,
XUMUYECKasl CBA3b, *TerioBor A3 (PeKT peakiuu, MoJb*, MOJISIpHBIN 00BEM, PacTBOP;
AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOJIUTAYECKAS JUCCOLMALINS, PEAKIIUA HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTHUMble U HEOOpaTHMbIe
peakuun’™, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuu, OKHUCIIUTEIb,
BOCCTAHOBUTENIb, OKHCJICHHE M BOCCTAHOBJICHHE, aUIOTpOIHUs, aM(OTEpPHOCTbD,
XUMUYECKasi CBA3b (KOBaJ€HTHAsl, WOHHAs, MeETaJUIMYecKas), KpUCTaJTUYecKas
pemérka, *KOppo3us METaUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOW peakuuu™,
npeaenbHo aonyctumas konuentpauus (IT1K) BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUM (cM. 1. 1) u
MPUMEHSITh 3TH OHSATHUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPAILICHUI;

UCIIOJIb30BaTh 3HAKU M CUMBOJBI IJis1 (PUKCALMU PE3yJIbTATOB HAOJIOJECHUH,
cocTaBJieHUsI (POPMYJT BEIIECTB U YPABHEHUN XMMUYECKUX PEaKIIUi, 3alMCU JaHHBIX
ycinoBuii 3amad. Mcmonbs3oBaTth 00o03HaueHHs, uMmeromuecs B [lepuogmdeckoit
CUCTEME W TabiWIle PacTBOPUMOCTH KHCJIOT, OCHOBAaHWUW W COJIEM B BOAE A
BBITIOJTHEHHS 3aJaHUM.

ONpENENATh BaJE€HTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB B
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COEIMHEHMSX PA3JIMYHOIO COCTaBa; MPUHAMJIEKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIaCCy COEJIMHEHUH C OMOpPOH Ha OIpENeeHUs, B TOM YHUCIIE€ CTPYKTYpUPOBAHHBIE;
BUJIbl XMMHUECKOH CBSI3M (KOBAJEHTHAsl, MOHHAsI, METAJNINYECKas) B HEOPraHUYECKUX
COEIMHEHMSX; 3apsii MOHA M0 XUMHUYECKOH (opMyiie; XapakTep cpeabl B BOJHBIX
pacTBOopax KHUCJIOT W UIEJIOYEH, *TUI KPHUCTAUIMYECKON PEMETKH KOHKPETHOTO
BelecTBa*;

packpeiBath cmbichn  l[lepuoamueckoro 3akona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €r0 MOHHMMaHUE: *OMUCHIBATh M XapaKTepU30BaTh* TaOIMYHYIO
dopmy Ileproanueckoil CUCTEMBI XUMHUYECKHX SJEMEHTOB: pa3lu4aTh IMOHATHUS
«rnaBHasg noarpynmna (A-rpymnma)» u «nobouynas noarpynna (b-rpymnma)», mansie u
OoJpIIMEe TEPHOABI; *COOTHOCHTH*  0003HAUYEHMs, KOTOPbIE HUMEIOTCS B
MEPUOINYECKOM TaONMIE, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsi sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeziesieHne UX MO 3JIEKTPOHHBIM CII0SIM); *OO0BICHATH™ OOIIMe 3aKOHOMEPHOCTH
B U3MEHEHUN CBOMCTB XMMHUYECKUX IEMEHTOB M UX COCIMHEHHUN B MPEAEIIax MaJIbIX
NEPUOJOB U TIABHBIX MOATPYHI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DIIEMEHThI; HEOPraHMYECKHE BEIECTBA;
XUMHUYECKHUE peakuuu (IO YUCIY U COCTAaBY YYacCTBYIOIIMX B PEAKLMU BEIIECTB, IO
TeII0BOMY (P eKTy, 0 U3MEHEHUIO CTEIEHEW OKHUCICHUS! XUMHUYECKUX 3JIEMEHTOR)
C OIIOPOM HA CXEMBI;

XapakTepu30BaTh (OMHMCHIBATH) OOIIME U CHEHUPUUYECKUE XUMHUYECKUE
CBOMCTBa BEIECTB pPA3JIMYHBIX KJIacCOB, MOATBEPKAas OINHUCAHHE NpUMEpaMu
MOJIEKYJIIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIMX XUMHUYECKHUX PEAKUUU C
ONOPOU Ha CXEMBI;

COCTABJISITh YPABHEHUS 3JEKTPOJUTUUECKON JUCCOLMAIIMN KUCIIOT, IIeJI0Ye 1
COJIEH; MOJIHBIE M COKpAalIEHHbIE YPAaBHEHHUS peakUuil HOHHOrO OOMEHa; ypaBHEHUS
peakumii, MOATBEPKAAOIIMX CYLIECTBOBAHWE TI'E€HETUYECKOM CBSI3U  MEXKIY
BELIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpeplBaTh  CYLUIHOCTb  OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pPEAKLU
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOr0 OanaHca ITUX PEeaKIuii;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHMS;
BO3MOXHOCTH MPOTEKAaHUS XMUMHUYECKUX MPEBPAICHUI MOCIe MPEeABAPUTEIHHOIO
00CYXJIeHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO UM MOJISIPHYIO MaccChl BEUIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOT0 3JIEMEHTA M0 POopMyJie COETUMHEHUST; MAaCCOBYIO J0JIO
BELIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKON peakuuu ¢
OIIOPOU Ha aJITOPUTM;

CJIeIOBaTh MpPaBWJIaM IMOJIb30BAHUS XMMHYECKOW MOCY0N M J1abopaTopHbIM
o0opy/noBaHUEM, a TaKKe IMpaBWiIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHUH C
MHCTPYKUUSMU IO BBIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKHX OIMBITOB IO
MOJIyYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKHCIIOrO rasa);

IIPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE KayEeCTBEHHBIM COCTaB Pa3IU4HbIX
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BCILIECTB: PACIlO3HABaTh OMBITHBIM MYTEM XJIOPUA- OpPOMHA-, MOJUI-, KapOoHaT-,
docdar-, cunmukar-, cyiabdar-, THIAPOKCHUI-UOHBI, KATHOHBI aMMOHHUS W HOHBI
W3YUYECHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BCIIIECTB;

MIPUMEHATh OCHOBHBIC OIEPALIMU MBICIUTEIBHON AEATCIIBHOCTA — aHaU3 M
CHUHTE3, CpaBHEHUE, O0000IlEHHEe, CHCTEeMAaTU3allil0, BBISBIICHUE MNPUYUHHO-
CIEACTBEHHBIX CBS3€H — I M3YYEHHUsI CBOWCTB BEIIECTB M XMMHUYECKHUX PEAKIIH;
€CTECTBEHHO-HAyYHbIE  METOJAbl  TO3HAHWS  —  HAONIOJICHWE,  U3MEpEHUE,
MOJIETUPOBAaHUE, SKCIIEPUMEHT (pEabHbII U MBICIECHHBIH).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (HU(pOBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexka [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro mo pazueny 20

Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnnorexka [JOK

' 00 oKkcuaax https://m.edso00.ru/7f41837¢c
59 Bonopon. Ilonstue o kucinorax 3 1 bu6mmoreka [JOK

' ¥ COJISIX https://m.eds00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [IOK

' OCHOBaHMSIX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmorexa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€akKIuu
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmuoreka [JOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 Bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmuoreka [JOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 Bubmorexa LIOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME
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9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bu6nmoreka [IOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edso0.ru/7f41a636
bu6nuoreka [IOK
2 B i 1 1 2
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa [TOK

https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Kontpoabubie IlpakTunyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Pons XMMUU B KU3HA 1 bu6nuoreka [IOK
yejaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TousgTre 0 MeTOAaX MO3HAHUS B XUMHUHU 1 bubnnorexa LIOK
a https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «I[IpaBuia paboTsr
3 B J1a00OPaTOPUH U MPUEMBI OOPAILIEHUS C 1 bubnnorexa LIOK
patop p pait https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM)
YucTele BemecTBa 1 cMecH. CIIocoOBI bu6mmoteka [IOK
4 . 1
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
5) cMmeceil (Ha mpuMepe OYMCTKH MOBapeHHON 1 bubmmorexa LOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuoreka [IOK
A 1
6 TOMBLH MOJTICKYJIRT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIIECTBA 1 bubnnorexa LIOK
p Hl https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYISIPHOE YUECHHUE 1 bubmorexa LOK
yap yi https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa BEIICCTB. 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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Xumnueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast o)1 XUMHYECKOTO dJIEMEHTA B Bbu6nuoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Monb. MosnsipHast bubnuorexa [HOK
Mmacca https://m.edso00.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U ycii0BUS NPOTEKAHUSA bubmuorexa [HOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChI BEIIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso00.ru/ff0d3b88
17 BrrunciieHus KoaudecTBa, MacChl BEIIECTBA bubnuoreka [IOK
110 YPAaBHEHUSIM XUMHUYECKUX PEaKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMHUYECKHX peaKIui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI brbmmorexa LTOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIOoNeauCT. O000IIeHe U Bubmmorexa [IOK
H JHCT. Hvl https.//m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUH
20 KonTponbnas pabota Nel o teme bubmuoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.
21 Knci};xo — 3JIEMEHT U IPOCTOE BCHY:CTBO bubmmorexa [JOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKkrue 1 XUMUUECCKHIE CBOMCTBA bubnuoreka LIOK



https://m.edsoo.ru/ff0d2eae
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KHCJIOPOAa (peaKuy OKUCIICHUS, TOPEHHUE).
[TonsiTHe 06 okcunax

https://m.edsoo.ru/ff0d4614

Crioco0bl MosTy4eHus: KUCI0Poia B

bu6nmoreka [IOK

2 .
3 JlabopaTopiit H HPOMBILILICHHOCTH https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PekT XUMUIECKON peaKInu,
24 MOHATHE O TEPMOXMMHYECKOM YPaBHEHUH bubmorexa [JOK
P P ’ https://m.eds00.ru/ff0d4790
9K30- U SHJOTEPMUUYCCKUX PEAKIIHSIX
TommmBo (HedTh, yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS - a, CIIOCOOBI zzro bubmmorexa HOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[IpakTrueckas padora Ne 3 o reme
26 «ITonyuenue u cobnpanue KHCIOpoOIa bubmmorexa HOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €r0 CBOHCTBY
97 Bomopon — aneMeHT u mpocToe BEIEeCTBO. bu6nuoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
28 du3nyecKre 1 XMMHUUYECKHUe CBOMCTRA bubmorexa [JOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCHIOTaX U COIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
[TpakTiueckas padota Ne 4 o reme
31 «[Tonyyenue u codbupanue BOAOPOaA bubnnorexa LOK
i . P poaa, https://m.edsoo.ru/ff0d4f42
U3YyUYEHHE €r0 CBOMCTBY
b K
32 Mousipabiii 00bEM Ta30B. 3aK0H ABOTAIPO hg{?ﬁ;f;;gﬁ /F0d5426
33 Brrunciaenus o0béMa, KOJIMYECTBA BEIICCTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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ra3a 1o ero u3BECTHOMY KOJIMUYECTBY
BEIIECTBA UIIH 00bEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHEBIX bubmorexa LOK
peariin Ha https://m.eds00.ru/ff0d5708
OTHOILIEHUH ra30B
35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmmorexa HOK
A https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstie 06 bubnmnoreka HOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacwleHHbIE 1
37 HEHACHIIIEHHEBIE PACTBOPLI. MaccoBas H0JIst bubmmorexa HOK
= p ppL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «[IpuroroBiaeHne pacCTBOPOB C ONPEACTEHHON bubmmorexa HOK
P . . P p bed https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0JIeil pacCTBOPEHHOTO BEIIECTBAY
39 KonTponbHnas padora Ne2 no teme bubmuoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, kKiaccupuKaius, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMHYECKUE CBOKCTBA bubmuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
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45 [ToryueHnue 1 XuMU4YECKHE CBOMCTBA KUCIOT bubmmorera LIOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTuyeckas cBsI3b MEXy KilaccaMmu bubnmnoreka [HOK
HEOPraHUYECKUX COCIUHEHU https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o01IeHNe U CHCTeMaTU3alus 3HAHUH
- i https://m.edsoo.ru/00ad9ch2
Kontponbnas pabota Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMHUYECKHX d11eMeHToB. [loHsTHE O Tpymax brbmmorexa [JOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 CUCTeMa XUMHUYecKux dnemeHToB /1. U brbmmorexa LTOK
o https://m.edsoo.ru/00ada52c
Menaeneena
53 [lepuoipl, TPpyNIIBI, TOATPYIIIBI bubmorexa [IOK
PHOBL, TPYHITHL HOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuotexa [JOK
H3oTonbl https://m.edsoo.ru/00ada342
CTpoeHHe JIIEKTPOHHBIX 000JI0YEK aTOMOB
. bubnuorexa [{OK
55 anemenToB [leproanueckoit cucremsr /1. U.

Meunpeneena

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/ff0dfee2
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XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

. bubmuorexa [JOK
56 ero noyioxkeHuto B [leproaudeckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenngeneeBa
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuTHs Hayku U npaktuku. 1. U. bubmmoreka [IOK
MeneneeB — y4€HbIN, IEJArOr U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHrlil ypok. O0001I€HIE U
58 CI/ICTEM&TI/BZP Hst ?,HaHI/H;III / Beepoccuiickast bubnnorexa LHOK
1 P https://m.edsoo.ru/00adb33c
IpoBepoyHas pabora
Kontponbnas pabota Ne4 no teme «CtpoeHue
59 aroMa. XuMuyeckas cBs3by» / Beepoccuiickas Bubmorexa ITOK
' p https://m.edsoo.ru/00adb486
poBepoyHas pabora
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmuotexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoteka [IOK
61 Monras xumieckas CBAsk https://m.edsoo.ru/00adac34
62 KoBaneHTHas noisspHas XUMHUYECKAS CBIA3b bubnmorexa IOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHasa HenosspHas XUMHYECKAS CBA3b bubnnorexa LIOK
p https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
4
6 Crenens okucenus https://m.edsoo.ru/00adae28
65 OKHCIATEIFHO-BOCCTAHOBUTEIBHBIE PEAKIINN bubnnorexa LIOK
peaxi https://m.edsoo0.ru/00adb076
66 OKUCIUTEIN U BOCCTAHOBUTEIN bubnnorexa LOK
https://m.edso0.ru/00adb076
67 PesepBHbIil ypok. O0001ICHNE U bubmmorexa [TOK

https://m.edsoo.ru/00ad9ch2
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cucreMaTtu3alus 3HaHui no teme «CTpoeHue
aToMa. XMMHYECKas CBSI3b)»

68 PesepBublit ypok. O6o0mieHnE 1

CUCTeEMAaTHU3al U 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcebl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cucTeMa XuMuueckux anemeHToB 1. U 1 bubmorexa LHOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa LHOK
P P https://m.edsoo.ru/00adb6b6
MEepUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnorexka HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

5 IToBTOpenue u yriyOneHne 3HaHUN 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca

6 Krnaccudukanys XuMHUECKUX peaklmi 1o 1 bubnmnorexka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTU XMMHUYECKOUN peaKIinu.

7 IlonsiTHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK

P https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

3 @DakTophl, BIUSAIONINE HA CKOPOCTh 1 bu6nuoreka [IOK
XMMHYECKOHN PEAKIIMU U MTOJOKEHUE https://m.edsoo.ru/00adc28c
XMMHYECKOTO PAaBHOBECHSI

9 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bubmuorexa [{OK
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peakiuu

https://m.edsoo.ru/00adcade

Teopust FIEKTPOTUTAYECKON AUCCOIUALIUH. bubnmnoreka HOK

10
CunbHbIe U crabble HIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Honnrle ypaBHEHHS peaKuil bubmorexa HOK

P pearh https://m.edsoo.ru/00add448
XUMHUUYeCKHe CBOMCTBA KMCIIOT M OCHOBAHUM
12 B CBETE IIPEICTaBICHUI 00 bubmmorexa HOK
pedl 5 https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JTUCCOIHAITIT
XuMHYECKHE CBOMCTBA COJIEN B CBETE
13 MPEACTABIEHNH 00 JIEKTPOIUTHUECKOI bubmmorexa HOK
ez P https://m.edsoo.ru/00add8b2
JIHACCOLIAAIIAN
14 [TonsatHe o TUAPOIH3E COJIEH bubmmorexa HOK
P https://m.edsoo.ru/00add9d4
bu6mmoteka [IOK
15 0600 i
ODHICHUE I CHCTCMATHIAMHA SHAMIH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubnmnorexka HOK
JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Nel no teme

17 «DJIEKTPOJIUTHYCSCKAS TUCCOLMAIIHS bubnmorexa [IOK

P a HHaTHA. https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B PACTBOPAX))

18 OO6m1ast XapaKTeprUCTHUKA TaJOTEHOB. bubnmoreka [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojssHas KHCIIOTa,

19 XI/IMII;JI‘-ICCKI/IS CBOMCTBA, ITOJIY4EHHUE bubmorexa [JOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas pabora Ne 2 o Teme
N but6mmoreka [IOK
20 «Ilonmy4yeHue coyssHON KUCIIOTBI, U3y4YEHUE

€€ CBOICTB»

https://m.edsoo.ru/00ade348
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Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bu6nuoreka [IOK

21 €aKIMii, eClIM OMH U3 pearceHToB JaH B
peart a p A https://m.edsoo.ru/00ade488
n30bITKE
99 OO6mmas xapakrepucTtuka 31eMeHToB VIA- bubnnoreka HOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
23 Haxo;xr;eHHe cephl I/I(beé coezu/IHeI})mﬁ B Bubmaorexa ITOK
p ¥ https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI
CepoBonopo, ctpoenue, pu3nueckue u bubmuorexa [HOK
24 o
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA brbmmorexa LTOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHNE
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOT'O CII0C00a MOIy4eHUs bubmuoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI
97 Brruncnenne MaccoBoi 1071 BbIXO/a bubmorexa [JOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OOm1ast xapakTepucTHKa 31eMeHToB VA-
78 rpynmnsl. A30T, paclipoCTpaHEHHE B bubmuoreka [JOK
npupoje, Gpu3ndeckue 1 XUMUYECKHe https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bu6mmoreka [JOK
CBOMCTBA, IIOJIY4YCHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme
bubnunoreka LIOK
30 «ITomydeHne aMmmuaKka, u3yueHue ero

CBOICTBY

https://m.edsoo0.ru/00adf180
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A3oTHas KHUCIOTa, e€ pusnueckue u

Bbu6nuoreka [IOK

31
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHrne HUTPATOB U COJICH aMMOHHS
32 B KaUECTBE MUHEPATBHBIX YIOOPEHUH. bubnnoreka HOK
XHUMHYECKOE 3arpA3HEHNE OKPYKaAOIIEeH https://m.edsoo.ru/00adf518
CpeIbl COCTMHEHUSIMHU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LOK
L https://m.eds00.ru/00adf68a
CBOWCTBA, MOJTy4CHUE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEpaJIbHBIX yI0OpEHUH. 3arps3HeHHE bubmorexa LHOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTaMu
Yraepon, paclipoCcTpaHEHHUE B IPUPOJIE, bubmuorexa [HOK
35 .
¢bu3nuecKkre 1 XUMUYeCKHe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gpu3nveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHE bu6mmoreka [IOK
po0JIeMBbl, CBSI3aHHBIE C OKCHUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
bu6mmoteka [IOK
37 VYronbHast KUCIIOTA U €€ CONu
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme
38 "[TosrydeHne yriIeKuciIoro raza bubmorexa [TOK
yi yr j \ https://m.eds00.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
[TepBoHayanbHbBIE MOHATHUS 00
39 OpPraHHYECKUX BEIIECTBAX KakK O bubmmorexa [JOK
P Hl https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
. bubnmoreka [JOK
40 Kpemuwuii u ero coemnHeHust nbamorexa L

https://m.edso0.ru/00ae080a
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[TpakTuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME

bu6nuoreka [IOK

41
«BaxkHelmue HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
Konrtponsnas padora Ne 2 o teme

42 «Baxxneiiune HeMeTaIbl U UX buGnnorexa LIOK

https://m.edso0.ru/00ae0e18
COEIUHEHUSD)
OO01mmas XxapakTepruCTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJIOB. MeTajmnueckas bubmuorexa [JOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edso0.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 DIEKTPOXUMHUUECKUIN PSII HAIPSHKEHUI bubnnorexa LIOK

p P p https://m.edsoo.ru/00ae1156
METaJIIOB
OOu11e criocoObl MOTYyYEHHS METALIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoreka [JOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH

46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnnorexa LIOK

PP https://m.edsoo.ru/00ae1278
bu6nuoreka [IOK

47 €JIOUYHBIE METaJLIbI
m https://m.edsoo.ru/00ael14b2

48 OKCHIBI ¥ THAPOKCUILI HATPUS U KAJIUS bubmorexa LOK

P p https://m.edso0.ru/00ael4b?2

49 [[lemouHO3eMeNbHBIE METAIIIBI — KaJIbIHA 1 bubmuorexa [JOK

Mar"aum https://m.edsoo.ru/00ael5e8
. Bubmuoreka IIOK
50 Baxueiinme coeqMHEHNS KaJIbIIH 1

https://m.edso0.ru/00ae15e8
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51 O0001enre 1 CUCTEMATH3AMI SHAHUH 1
bu6nmoreka [IOK
52 JKécTkoCTh BOMIBI M CIIOCOOE! €€ YCTpaHEHUS 1
A yerp https://m.eds00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "XEcTKoCTh BOJBLI 1 METOJBI €6 1 bubnnorexa LIOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuorexa [JOK
54 AmomMmunni 1
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOWCTBA OKCHUIA U 1 bubnuoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Kemneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunspl, TuIpoKcu bl U conu xenesa (1) u 1 bubnmnoreka HOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHrE U CHCTEMATH3AIMS SHAHNH 1
[IpakTuueckas padbora Ne 7. Pemenue
59 HKCIEPUMEHTAILHBIX 3a/a4 10 TEME 1 bubnnorexa LIOK
p . a https://m.edsoo.ru/00ae3de8
«BaxkHenIme MeTaiIbl 1 UX COEIUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIMii, eClIi OIMH U3 PeareHToB JaH B
60 fI36BITKe WU CONlE )I(HTI:l)T AMECH 1 bubnnorexa LIOK
Aep . p ' https://m.edso0.ru/00ae1750
BrrumncieHnsa MaccoBoOii TOIH BEIXOIA
MIPOJIYKTA PEaKIun
61 O00011IeHIE U CUCTEMATH3AIU 3HAHUI 1
62 KonTponbnas padorta Ne3 no teme 1
«Baxuelnime MeTayibl U UX COCTUHEHUS)
63 BemectBa u Marepuansl B IOBCETHEBHOM 1 bubnmoreka [JOK

JKHU3HHU 4YCJIOBCKa

https://m.edso0.ru/00ae3f50
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64 XUMHYECKOE 3arpsA3HEHUE OKPY>KaIOIIEH 1 bubnmoreka [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumMuM B pelieHnn 9KOJI0THYECKUX 1 bubnmoreka [JOK
npobiem https://m.edso0.ru/00ae4270
PesepBHelil ypok. O60011eH1Ee 1 bubnmoreka [JOK
66 . 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne u 1 bubnnorexka HOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6001eHne u 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KUIACC

Kon

MPOBEPSIEMOT0

pe3yJibTaTa
1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

11

1.2

PacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHX MOHATUMH: aTOM, MOJIEKYJa,
XMMHAYECKUH 3JIEMEHT, IIPOCTOE BEIECTBO, CIOXKHOE BEILECTBO, CMECH
(ogHOpOAHAs M HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHasI
U MOJIEKYJISIpHasl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JI1 XMMMYECKOIO 3JIEMEHTa B COEJUHEHUHU, MOJIIPHBIN
00BbEM, XUMHUYECKas peakuus, KilaccuPUKanus peakuuid: peaxiuu
COCAMHEHUS, PEAKLUUU PA3JIOKEHUs, peaKlUH 3aMelleHHs], peaKuH
oOMeHa, 57K30- M DJHJIOTEPMUYECKHE pEeaKlHMH, TerIoBor 3ddeKr
peakiuM, pacTBOp, MaccoBas  JOJs  BemlecTBa  (IIPOLEHTHas
KOHIIEHTpallKs) B pacTBOpPE

WIUTIOCTPUPOBAThL B3aWMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH U

NPUMCHATH 5TU MMOHATHS ITPU OITMCAHUN BCHICCTB U UX npeBpameHHﬁ

13

14

UCIOJb30BATh XWMHYECKYIO CHMBOJIUKY JUIS COCTaBJIE€HUS (HopMyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLINUN
PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, IIOCTOSHCTBA

COCTaBa, AaTOMHO-MOJICKYJIAPHOTO YYCHHS, 3aKOHA ABOl"aI[pO

1.5

1.6

OIpPEACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCINHCHUAX

KJIacCU(UIUPOBATh XUMHYECKHE peakuuu (10 YHCIy M COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TeII0BOMY 3 deKTy)

1.7

1.8

BBIUUCIIATE OTHOCHUTCIBHYHO MOJICKYJISAPHYHO W MOJSIPHYHO MACChI

BEILECTB

BBIUHCIISATH MAacCOBYIO JOJII0O XHMHUYECKOTO 3JIeMEHTa 1o (opmyse
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1.9

COCIUHCHHUS,

BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B PaCTBOPE

1.10

2.1

IIPUMEHATh CCTCCTBCHHOHAYYHBIC MCTOABI ITO3HAHHUA — Ha6J'IIOI[eHI/Ie,

HU3MEPEHHE, MOJCITUPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN )
ITo Teme: «Baxunenmue npecTaBUTENIN HEOPraHUYECKUX BEILECTB)

PAaCKpbIBATH CMBICII OCHOBHBLIX XHUMHWYCCKUX TMOHSATHUH: OKCHJa, KHUCJIOTa,

OCHOBAaHHUE, COJIb

2.2

2.3

OIpCACIATh IMNPUHAAICKHOCTE BEIICCTB K OHpCI[eJ'IéHHOMy KJIacCy

coeanHeHui o Gpopmynam

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

XapaKTCprU30BaTb (OHI/ICBIBB.TB) O6H_II/Ie XMMHYECKHE CBOMCTBA BCIICCTB
Pa3INIHBIX KJIacCCOB, MOATBCPIKAAA OIIMCaHHuC npumMepamMunu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKI_II/Iﬁ

2.5

IIPpOrHO3UPOBAThb CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH oT nux
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX

npeBpameHHﬁ B pPa3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh  MpaBUiiaM  TOJIb30BAHUS  XUMHUYECKOW  MOCYIOW U
na0opaTOpHBIM O00OpYAOBaHHEM, a TaKXKe IMpaBHJaM OOpaIIeHus: ¢
BEIIECTBAMM B COOTBETCTBUM C HWHCTPYKIUSMU [0 BBIIOJHEHUIO
na60paT0pme XUMHUYCCKUX OIIBITOB II0 IIOJYYCHUIO H c061/1paH1/1}0
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJa U KHUCJIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB C ONpPEIETEHHON MacCOBOM JI0JIEN paCTBOPEHHOIO BEUIECTBA,
IJAHUPOBaTh M NPOBOJUTH  XUMHUYECKHE  OAKCIEPUMEHTHl IO
pacrmo3HaBaHUIO PAcTBOPOB  IIENOYEM M KUCIOT C  IOMOUIbIO

UHAUKATOPOB (JIaKMYC, (heHONIPTAICHH, METUIIOPAHXK U JAPYTHe)

2.7

IIpOBOAUTD pvaéTLI 10 YPaBHCHUIO XHUMHYECKOMN pcaKknumn

3.1

I[Io Tteme: «llepmomnueckuit 3akoH u Ilepmoauueckas cucrema
xumuyeckux snemeHtoB J[. WM. MenaeneeBa. CtpoeHue aromos.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUID)

PaCKpbIBATG CMBICII OCHOBHBIX XWMHYCCKUX TIOHSITHIM: AApO atroma,
BHCKTPOHHLIﬁ clion aToMa, aToMHasd Op6I/ITaJ'IL, paanyc aroma,
XUMHYECKasd CBA3b, IIOJAPHAsA W HEIOJISIpHad KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATCIIBHOCTh, NOHHAA CBA3b, HOH, KaTUOH, aHUOH, CTCIICHb

OKHCJIICHUA
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3.2

3.3

3.4

3.5

3.6

3.7

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

ONKCHIBaTh W XapaKTepH30BaTh TabmuuHyto ¢opmy Ilepuomudeckoit
CUCTEMBl XHUMHUYECKHUX DJJIEMEHTOB: pa3jNyaTh TOHATUS «TJIaBHAs
noarpynma (Arpynmna)» u «mmobounas noarpynmna (brpymma)y, «mabie»

U «OO0NBIINE TEPUOIbI

packpeiBaTh cmbica Ilepuonmueckoro 3akona .M. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAaHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB

XMMHYECKHX 3JIEMEHTOB OT HUX MOJ0XKeHUA B [lepnoanueckoi cucreme

COOTHOCHUTH 0603Ha‘-IGHI/I$I, KOTOPELIC HNMCIOTCA B Ta6m/1ue
«HepnonnquKaﬂ CHUCTEMA XUMHNYCCKHUX 3JICMCHTOB I[I/I MenpaeneeBay» ¢
YHCJIOBBIMHA XapaKTCPUCTHUKAMU CTPOCHUA aTOMOB XUMHUYCCKUX
3JICMCHTOB (COCTaB u 3apdaa  Aaapa, 06]1_[66 YUCJIO JJICKTPOHOB H

pacIpeieIeHue UX 110 SJIEKTPOHHBIM CII0SIM)
OTIPEIeNIAThH CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX

ONpeAeNsATh BHUJ XHUMHUYECKOM CBsA3M (KOBaJIEHTHas M MOHHasi) B

HCOPIraHUYCCKUX COCAUHCHUAX

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

IIo Teme: «BeiecTBo 1 XUMHYECKast peaKknuus»

11

pacKpbIBaTb CMBICI OCHOBHBIX XUMHYECKMX IOHSTHH: pacTBOp,
ANEKTPOJIUTBI, HEAIEKTPOJIUTHIL, DJIEKTPOJUTHUYECKAs JMCCOLMAINS,
peakiMM HOHHOTO OOMEeHa, KaTajlu3aTop, XHWMHYECKOEe paBHOBECHUE,
oOpaTtumble 51 HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEND,
BOCCTAaHOBUTENIb,  OKUCIIEHME ¥  BOCCTAHOBJIECHME,  aJNIOTPOIUS,
aMQOTepHOCTh,  XMMHYECKas  CBsI3b  (KOBaJeHTHAas,  HWOHHas,
MeTaJlJI4ecKas), KpUCTalsIMyeckass pemeTKa, CIUIaBbl, CKOPOCTb

XUMHYECKOU pCaKknun

1.2

HWIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

IMPHUMCHATH OTH MMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX HpeBpaHIeHI/Iﬁ
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13

14

1.5

COCTaBJIATb YPAaBHEHUS DJIEKTPOIUMTUYECKON JIUCCOLMALMU KHUCIIOT,
mEeJo4Ye M Ccojied, TOJIHBIE W COKpAIlEHHBbIC YpPaBHEHUS peakiui
HOHHOT'0 0OMcHA

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIIMi
MOCPEJCTBOM COCTABIICHUS AJIEKTPOHHOTO OallaHCa ITUX peaKinit
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKOM pEeaKIuu

Ilo Temam: «Hemeramnel M UX COEOUHEHHS» U <«MeTamibl U HX

COCOAUHCHUA»

2.1

2.2

XapakTepu30BaTh (OMHUCHIBATh) OOIMME W CrelnuuIecKue XUMHYECCKUE
CBOMCTBA TMPOCTBIX M CJIOXHBIX BEIICCTB, TOATBEPIKIAs OIUCAHKE
MpPUMEPaMU MOJICKYJISIPHBIX M WOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX

XUMHYECKUX PEAKIUI

COCTaBJIAAITb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIUX CYHIECTBOBAHUC

Te€HETUYECKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

2.4

2.5

3.1

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHMMOCTH OT HMX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX npeBpameHI/Iﬁ B pPa3IMYHBIX

YCIIOBHSIX

CIeAOBaTh  IpaBWIaM  TOJIb30BAaHUS  XUMHUYECKOM  MOCYIOM |
nabopaTopHbIM 000pyZOBaHHEM, a TakXKe IMpaBWJIaM OOpalieHHs C
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIUSAMH II0 BBIIIOJHEHHIO
mabOpaTOPHBIX XUMHYECKHX OIBITOB IO TMOJIYYEHHID U COOUpaHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ra3a)

IIpOBOAUTH pcaKkuuu, MOATBCPKAAIOINC Ka4eCTBEHHBIHN COCTaB
Pa3IUYHBIX BEUIECTB: PACMO3HABAThH OIBITHBIM MYyTEM XJIOPHUA-, OpOMUI,
voaua, KapOonar, d¢ocdar, cuauKar, cyiabdar, TUIPOKCUIUOHBI,
KaTHOHbl aMMOHHMS, MOHBl M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B

BOAHBIX pacTBOpax HCOPraHMYCCKUX BCUICCTB
ITo Teme: «XuMHS U OKpYKArOIIAsl CpeIay

pacKpbIBaTh CMBICH OCHOBHBIX Xxumudeckux noHsTtuil: II/IK Bemecrtsa;

KOppO3Usl METAJIJIOB

3.2

IMPHUMCEHATH OCHOBHBIC OII€palun MBICITUTEIIEHOM JACATCIIBHOCTH — aHAJIN3
U CHHTC3, CpaBHCHUC, 0606H_ICHI/IC, CUCTEMATU3allhIO0, BBIABICHHUC
IMPHUYIUHHO-CJIICACTBCHHBIX CBsI3CH — IJI1 U3YYCHUA CBOICTB BC€IICCTB U

XUMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTOABI IIO3HAHUA —
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HaOJIt0/IeHNe, U3MEPEHHUE, MOJICIHPOBAHUE, IKCIICPUMEHT (pEabHBINH U

MBICJICHHBIN )
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

IIpenmer xumun. Posib XMMUHK B KU3HU YEIOBEKA. XMMHS B CUCTEME HayK. Tena u

BemecTa. du3ndeckre cBOCTBA BE€HIICCTB. AFpCFaTHOC COCTOsSIHHEC B€IICCTB

1.2

13

[TonsiTe o MeTonax Mo3HaHUS B XUMHH. YucThle BemecTBa U cMecu. CriocoObl
pas3aeneHus cmecen
ATOMBI U MOJICKYIJIBI. Xumuueckue 3jeMeHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.

HpOCTHe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJICKYJ'IHPHOG yueHue

14

XuMuueckas cbopMlea. BasieHTHOCTE, aTOMOB XHMHYECKHUX 3JIEMEHTOB. 3aKOH
IOCTOAHCTBA COCTaBa BCHICCTB. OrHocurenpHas aromHas Macca. OTHOCUTENIbHAS

MOJICKYJIIpHas Macca. MaccoBas 101 XUMHYECKOT'O JIEMEHTA B COCMHEHU U

1.5

KomnuectBo BemectBa. Monb. MossipHast Macca. B3anMOCBS3b KOJIMYECTBA,
Macchl M 4YHCIA CTPYKTYPHBIX €AMHMII BemiectBa. Pacuérel mo dopmynam

XUMHNYCCKUX COC,Z[I/IHCHI/Iﬁ

1.6

1.7

dusznuecKkre ¥ XUMAYECKUE SIBICHHS. XUMUYECKast peakuuga u e€ IIPpU3HAKH. 3akoH
COXpPAaHCHUA MACChl BCHICCTB. XHUMUYECKHE YpaBHCHUH. Knaccmpm(aum{

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIIOM, C MpaBUIaMH
pabotel B JjaGopatopuu © npuémamu oOpamieHuss ¢ J1a0opaTOPHBIM
obopynoBaHHWEM, W3yUY€HHE ¢ ONHCaHhe (U3HMUYECKUX CBOHCTB 00pas3IoB
HEOpPraHMYECKUX BelIeCTB, HaOmoaeHne (u3nueckux (IUIaBlIeHUE BOCKA, TasHUE
JbJa, pacTHpaHue caxapa B CTYIKe, KHUIEHHME M KOHJAEHCalus BOJbI) U
XUMHYECKHX  (TOpeHHue  CBeud, MpOKaJMBaHHE  METHOW  IMPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHUCJIOTOW) SIBJICHHWM, HAONIOJCHHE W ONHCaHUe
NPU3HAKOB  TPOTEKAaHUS  XMMHUYECKHUX  peakiuid  (paslmokeHue — caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHHe T'MAPOKCHIa
menu(ll) mpu HarpeBaHuu, B3aMMOCUCTBHUE Kene3a ¢ pactBopom conu menu(ll),
M3y4eHUe CIOCOOOB pa3elieHHus] cMeceil (C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,

BBITTAPUBAHUC, TUCTUIIIALUA, XpOMaTOFpa(I)I/ISI), IPOBCACHUC OUUCTKU HOBE[pCHHOfI
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cond, HaOMIOJEHME W  ONHUCAHUE  Ppe3ylIbTaTOB  IPOBEACHHUS  OIbBITA,
WITIOCTPUPYIOILETO 3aKOH COXPAaHEHMsS MacChl, CO3/laHUE MoOJeNel MOJIEKYI

(ILIapoCTEPKHEBBIX)

Baxuneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Bosznyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3J€MEHT U MPOCTOE
BelecTBo. HaxoxaeHwe Kuciopojga B mpupoae, (Qpu3ndeckue U XHUMHUYECKUE
cBorictBa (peaknuu ropeHus). Oxcuawl. [Ipumenenuwe kwuciopoga. CrocoObI
IOJIyYEHHUsl KUCIopoJa B Jaboparopud W NpOMbIIUIEHHOCTH. Kpyrosopor

Kucaopoja B nmpupojie. O30H — aioTporHas MoaupuKaus KUCIopoia

2.2

TernnoBoit 3(hPekT XUuMUIECKON peakinK, TEPMOXUMUUYECKUE YPaBHEHUS, 9K30- U
SHAOTEPMUYECKUE peakuuu. TOIUIMBO: Yroib M MeTaH. 3arps3HEHHE BO3/1yXa,

YCUJICHUC ITAPHUKOBOI'O B(I)q)eKTa, pa3pyuieHue 030HOBOT'O CJIOA

2.3

Bomopon — snemeHT M mpocroe BeliecTBO. HaxoxaeHue Boaopoja B IPHUPOJE,
(du3nyecKkre U XMMUYECKHUE CBOWCTBA, MTPUMEHEHHE, CIIOCOOBI moiryueHus. KucaoTsr

H COJIM

2.4

MounspHslii 00bEM Ta30B. Pacu€Thl Mo XMMUYECKUM ypaBHEHUSM

2.5

2.6

®dusnueckue cBoMCTBa BOAbl. Bona kak pactBopureins. PactBopsl. HacelmenHbie n
HEHACBILICHHbIE PacTBOpBL. PacTBopuMoOcTh BemecTB B Boje. Maccosas noms
BEleCTBa B pacTBope. XUMHUUECKHe cBoicTBa BoJbl. OcHOBaHus. Poib pacTBOpoB
B IIPUPOJIE W B >KM3HHU 4esloBeKa. KpyroBopoT BoAbI B NpPHUpPOAE. 3arpsA3HEHHE

IpUPOHBIX BoA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ

Knaccudpukanuss weopranmyeckux coeauHeHuit. Oxcuabl.  Kiaccudukanus
OKCHJIOB:  coyieoOpasyroniie (OCHOBHBIE, KHCJIOTHBIE, aM(poTepHble) U
HecoseoOpasyromue. Homenknatypa okcugoB. Pusnueckue M XUMHYECKHE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

2.7

OcnoBanus. Knaccudukaiys ocHOBaHUH: METOYN U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. du3nyeckue U XUMUYECKUE CBOMCTBA OCHOBAHHUIA.

[Tonyyenue ocHOBaHMI

2.8

Kucnotel. Knaccudukanus xucinor. Homenknarypa xuciaor. Dusnueckue u
XUMHYECKHE CBoMcTBa KHCIOT. Psam axtmBHoctH MetammioB H.H. bekerosa.

HOJIy‘ICHI/IC KHUCIIOT

2.9

Comu. Homenxnarypa cosedi. ®usnueckue M XUMHYECKHE CBOMCTBA COJIEH.

[Toyuyenue conei

2.10

I'enernueckas cBs3b MECKAY KiIaCCaMU HCOPraHUYICCKUX CO€OUHEHMI
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2.11

XVMMHUYECKUI 3KCIIEPUMEHT: KaUECTBEHHOE OIIPENEICHUE COIEPKaHUsl KHCI0pOoia
B BO3JAyXe, IOJIy4YeHHe, cOoOHpaHue, paclo3HaBaHWE U M3yUYEHUE CBOMICTB
KHCJIOPO/ia, HAONIO/ICHHE B3aWMOJICHCTBHS BEIIECTB C KHUCIOPOAOM M YCIOBHSA
BO3HUKHOBEHHUS U IpEKpalleHusi ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3iaMu
OKCHJIOB W OIMCAaHWE WX CBOKWCTB, MOJIyueHUE, cOoOMpaHHe, pacrno3HaBaHUE W
M3YyYEHHE CBOMCTB BOJOpoAa (FOpeHHe), B3aMMOICHCTBHE BOJOPOJAa C OKCHAOM
meau(ll) (BO3MOXHO MCIONB30BaHUE BHIEOMATEPUANIOB), HAOIOIEHHE 00pasIloB
BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEOBaHUE OCOOEHHOCTEH pacTBOPEHHS
BEUIECTB C PAa3JIMYHOM PacTBOPUMOCTbIO, TPUTOTOBJICHHE PACTBOPOB C
onpeAeNEHHON MacCOBOM A0JIE paCTBOPEHHOTO BEIIECTBA, B3aUMO/ICHICTBUE BObI
¢ MeTtalylamMu  (HaTpueM M KajblpeMm)  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), OIPEIEICHUE PACTBOPOB KHUCIOT U ILIENOYEH C MOMOUIBIO
WHAUKATOPOB, HCCIEIOBAaHHE OOpPa3IOB HEOPraHHMUYECKHUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIOJICHUE M3MEHEHHSI OKPACKH WHIUKATOPOB B PACTBOPAX KHUCIIOT U
nienoue, uszydeHue B3aummojeiicTBus okcuaa menu(ll) ¢ pactBopom cepHoi
KHCJIIOTHI, KHCIIOT C METalJIaMu, pCaKHI/If/'I HGfITpaJIH3aHHH, MOJIy4CHHUEC
HEPACTBOPUMBIX OCHOBAaHUM, BHITECHEHHE OJIHOTO METala JAPYTUM M3 pacTBopa
COJIM, PpCHICHUC OKCICPUMCHTAJIBHBIX 3agad I10 TCEME «Baxxuelnmnme Kiacchol

HCOPIraHUYCCKUX COCﬂHHCHHﬁ))

Ilepnonnueckuii 3akoH u [lepronnueckas cucteMa XUMUYECKUX diieMeHToB 1. 1.
MenneneeBa. CTpoeHne aTOMOB. XUMHUecKas CBsA3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.1

3.2

[TepBble MOMBITKU KJIacCUPHUKAIMA XUMUYECKUX 37eMeHToB. [ToHATHEe 0 rpynmax
CXOJHBIX D3JIEMEHTOB (IIEJIOYHBIE W MIEIOYHO3EMENIbHBIE METAJUIbl, TaJOTEHBI,
UHEpTHBIE Ta3bl). DJIEMEHTHI, KOTOpble OO0pa3yloT aM(pOTEepHbIE OKCUABI H
TUAPOKCHUIBI

[Iepnoanueckuit 3akoH. llepnoanyeckas cucrema XxuMuyeckux snemeHToB 1.
MenneneeBa. KopoTkonepuoanas u jiMHHOnepuoaHas ¢opmsel Ilepuonuueckoit
cucteMbl xumuyeckux dnemeHToB [[.M. MenneneeBa. Ilepuoasl M rpynmsl.

Du3nUecKul CMBICIT MOpAAKOBOI'O HOMCpPA, HOMCPOB MEpHUOAa U I'PYIIIbI 3JICMCHTA

3.3

Crpoenne aromoB. CocraB atoMHbIX saep. M3oromsl. Onekrponsl. CtpoeHue
JNEKTPOHHBIX  000704eKk aroMoB mepBbIX 20 XUMHUYECKHMX  3JIEMEHTOB
Ilepnonnueckorn cucremsl J[.M. MenneneeBa. XapakTepHCTHKa XUMHYECKOTO

AJIEMEHTA M0 ero noyoxeHuto B Ilepuoanueckon cucreme .M. MenneneeBa

3.4

?)aKOHOMCpHOCTI/I U3MCHCHHUA  paauyCa aTOMOB XHUMHYCCKUX  BJICMCHTOB,
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3.5

3.6

METAJUIMYECKUX M HEMETAINIMISCKUX CBOMCTB II0 rpyimmnaM 1 nepuogam. 3HaucHUE
HepI/IO,I[I/ILICCKOFO 3aKOHa H HepHOHquCKOﬁ CHUCTEMBbI XHMHWUYCCKUX JJICMCHTOB

JUISl pa3BUTHS HayKU U npakTuku. JI.J1. MenneneeB — y4€HbIi U IpakJaHUH
Xumnueckass  cBs3b. KoBanieHTHas  (monspHass M HENOJSpHAs)  CBA3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. MIoHHAas CBS3b

Crenenp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. lIporecchbl

OKHCJICHMSA M BOCCTaHOBIEHMA. OKUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYeCKUM OKCIICPUMCHT. H3YUCHHUC O6p€13HOB B€IICCTB MCTAJJIOB H
HCMCTAJIJIOB, B3aHMOJICHCTBHE THAPOKCHAAa IIMHKAa C pacTBOpaMH KHUCIOT H
menoqeﬁ, MMPOBCACHUC OIIBITOB, WUIIOCTPUPYIOIIUX IPUMEPBI OKHCIIHUTCIBHO-

BOCCTAHOBHUTEIBHBIX PEaKluid (TOpEeHUE, PEaKIIuu Pa3I0KEHUS, COSAMHEHUS )

9 KJIACC

Koxa

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xumnueckas peakuus. IloBropenune

[Iepnognueckuii 3akoH. Ilepuonnueckas cucreMa XMMHYECKUX ieMeHToB J[.M.
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B M3MEHEHUM CBOMWCTB
XUMUYECKHX JJIEMEHTOB TEPBBIX TPEX IMEPUONOB, KAIWs, KaJIbIUI M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM »JJIEMEHTOB B llepuonnueckon

CUCTEMC U CTPOCHUEM UX aTOMOB

CrtpoeHue BeniecTBa: BUAbBI XMMUUYECKOH CBSI3U. THUIBI KPUCTAIIIMUECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAINIMYECKOM PEIETKH U BUAA
XuMHUecKor cBs3u. Knaccudukaius 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB
(MeXIyHapoJHas U TpUBHANIbHAs). XUMHUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K PpAasJM4YHBIM KJaccaM HEOPraHMYECKMX COCIMHEHMM, TE€HETHYEeCKas CBA3b

HCOPTaHNYCCKUX BCILICCTB

1.3

Knaccudukanus XuMuU4ecKux peakiuii Mo pa3IM4yHbIM MpHU3HAKaM (M0 YHCIy H
COCTaBy Y4YacTBYIOIIMX B pEaKIUU BEIIECTB, MO TemioBoMy 3hdexry, Mo
U3MEHEHMIO CTENEHeW OKMCICHUS XUMHUYECKUX 3JI€MEHTOB, 10 00paTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U 3HJOTEPMHUUECKHE PEaKluu, TEPMOXUMHUYECKHE

YpaBHCHMU. IlonsTue o CKOpPOCTH XUMHYECKOU pCaknuu

1.4

[TonsiTue 00 OOpaTUMBIX M HEOOPAaTUMBIX XUMHUYECKUX peakuusx. [lonstue o

TOMOI'CHHBIX W T'CTCPOIrCHHBLIX PCAKIUAX. IloHsiTHE O XMMHUYECKOM PpaBHOBCCHU.
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q)aKTOpBI, BJIMAIOIIMEC Ha CKOPOCTb XUMHYSCKOMN pCakiuu M IOJIOXKCHHUC

XUMHYCCKOI'0 paBHOBECU

1.5

OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBnenue YpaBHEHUI
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUUA €  HUCIIOJIB30BAHUEM  METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPONUTHUECKOW IUCCOUMALUU. OJEKTPOJIUTBI U HEIIEKTPOIUTHI.
Karnonsel, annonsl. MexaHusMm AMccOLMallMM BELIECTB C Pa3IUYHBIMU BUAAMHU
xumuueckor cBs3u. Crenenp aucconuanuu. CuiibHbIE U ciaaOble AIEKTPOJIUTHI.
Peakiiuu monHOTO OOMEHA. YCIOBHUSI TPOTEKAaHUs PEaKIM HMOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HWOHHBbIE ypaBHEHUs peakuuid. CBoilCTBa KHCIOT,
OCHOBaHMM U cojled B CBeTe NPEJACTaBICHUN 00 3JIEKTPOJIUTHYECKON

Jucconuanuu. KadgecTBeHHEBIE pC€aKluyu Ha HOHLI. ITonstue o TUAPOJIU3C coJlieit

1.7

2.1

XUMHUECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMHM KPUCTAUINYECKUX
pEemETOK HEOPraHWMYEeCKMX BEIIECTB — METANIOB M HemeTawioB (rpadura u
aJMasa), CJIOXKHBIX BELIECTB (XJOpHUJa HaTpusi); HCCIEJI0BaHHE 3aBUCHUMOCTH
CKOPOCTM XHMHUYECKOH peakIuu OT BO3JACHCTBHUSA pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHHE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLEcca AUCCOLUALIUH
KHUCJIOT, IIeJioued M coied (BO3MOXKHO HCIOJIb30BAaHUE BHUAECOMATEPUAIIOB);
IPOBE/IEHUE ONBITOB, WITFIOCTPUPYIOIUX MTPU3HAKH TPOTEKAHUsI PEaKIMi HOHHOTO
obmeHa (oOpa3oBaHuEe OCajKa, BBIJCICHHE Ta3a, 0O0pa3oBaHHE BOJbBI); OIBITOB,
WITIOCTPUPYIOIIUX ~ NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — peaKLui
(ropeHue, peakuuu pas3iioKEHUs, COCTUHEHUS); paclio3HaBaHHUE HEOPTraHMYECKHX
BEIIECTB C IOMOIIBIO KAa4eCTBEHHBIX pEaKIMA Ha HOHBI;, pElICHHE

SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramns u nx COCIUHCHUA

O6mass  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH  CTPOCHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3HUEcKHe CBOICTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHMYECKHE CBOMCTBA Ha IpUMEPE  XJopa
(B3auMoJIeliCTBUE C MeTallylaMH, HeMeTallylaMH, IIeo4yaMu). XJIOPOBOJIOPO.
ConsiHasg KHUCJIOTa, XUMHUYECKUE CBOICTBa, MOJyuyeHHE, NMpuMeHeHue. [lelicTBue
XJIOpa M XJIOPOBOAOpOJA Ha OPraHu3M YesIoBeKa. BaxueWiine XJIOpUAbl U HMX

HaxXO0’JIEHUE B MPUPOJIE

2.2

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OcoOEHHOCTH CTpPOEHUS
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aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pusnyeckre CBONCTBA
NPOCTHIX BEIIECTB — KUCIOPOJa U CePbl. AJIOTPOITHBIE MOJU(PHUKAIIMHA KHUCIOPOIa
U cepbl. XUMHUYECKHe cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3HUECKUE H
XUMHYeCKHe cBoWcTBA. OKCHIBI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (u3HUEeCKHe UM XUMHUYECKHE CBOHCTBa (oOmme Kak
NpEJCTaBUTENsl Klacca KHCIOT M ClenupUYecKue). XUMHUECKUE peaKIuH,
JeKallue B OCHOBE IMPOMBIIUICHHOTO CIIOCO0a IMOJNyYeHHs] CEPHOM KHCIOTHI.
[Ipumenenne. Conu CepHOM KHUCIOTHI, KAYECTBEHHAs! PEakIMs Ha CyJb(aT-uoH.
Haxoxnenue ceppl W €€ COCOTUHCHHH B TpUpojae. XHUMHYECKOE 3arpsi3HCHHE
OKpYKaloIed Cpeibl COCIUHEHUSMHU Cepbl (KUCIIOTHBIC JOKIH, 3arps3HEHHE

BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS

2.3

2.4

O6mmas xapaktepucTtika 3neMeHToB VA-rpyribl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTEepHbIE CTEMEHU OKHUCICHUs. A30T, pacnpocTpaHeHHE B TMPUPOJE,
dbuznueckue U XuMu4yeckue cBoiictea. Kpyrosopor a3ora B nmpuponae. AMMHUakx, ero
du3nYecKue 1 XMMUYECKHE CBOMCTBA, MoTydeHue U npuMmenenune. Conm aMMOHuUS,
ux U3NYECKue U XMMHUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUsA. A30THasi KUCIOTa, €€ MojydyeHue, PU3NYECKue M XUMHUYECKHE
cBOiicTBa (0OIIME KaK TMPEACTaBUTENsl Kiacca KUCIOT U cHeruduyeckue).
Hcnonp3oBaHnre HUTPATOB U COJIEH aMMOHHMS B KadyeCTBE MMHEPAJIbHBIX
ynoopeHuii. XuMu4ecKkoe 3arpsisHeHrne OKpYXarolle cpebl COSAMHEHUSIMU a30Ta

(KUCTIOTHBIE JOXK/H, 3aTPSI3HEHNE BO3/1yXa, MOYBBI U BOJIOEMOB)

®ochop, amnorponHsle MoauduKaiuu ¢ocopa, (U3NUECKUE U XUMHUYECKHE
cBoiictBa. Oxcun pocdopa(V) u pochopHas kucnora, Gpusnyeckrue 1 XUMHIECKUE
cBoiicTBa, moisyueHue. lcnonp3oBanue QocdaroB B KadecTBe MHUHEpaJIbHBIX

ynobpeHuit

2.5

OOmass xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OcCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTepHbIE  CTETMEHH  OKHUCICHHA.  YTJIEepol,  aJUIOTPOITHBIE
MOIUGUKAIMM, PaclpOCTpaHEHHE B MpHUpPojAe, (QHU3UUECKUE U XUMHUYECKHE
cBoricTBa. Ancopbums. KpyroBopot yriepoaa B npuponae. OKcuabl yriaepoaa, ux
¢u3nyeckue W XUMHUYECKHME CBOMCTBA, JEHCTBUE Ha JKUBBIE OPIaHU3MBI,
MOJyYeHWE W TPUMEHEHHEe. DKOJOTHUYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHIIOM
yriepona(lV); rumore3a ri100ambHOrO MOTEMJICHUS KJIMMaTa, HapHUKOBBIN
s dext. YrompHas Kuciaora u €€ cou, ux (PU3NIECKNe U XUMUYECKUE CBOWCTBA,
nojgydeHne U npuMeHeHue. KadecTBeHHas peakiuss Ha KapOOHAT-HOHBI.

Hcnons3oBanne Kap6OHaTOB B 6BITy, MCIUIHHE, MPOMBIINIJICHHOCTH U CCIIBCKOM
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2.6

XO03SIUCTBE

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, [NIMLIEPUH, YKCYCHAsI KUCIIOTA).
Ux coctaB u xumuuyeckoe crpoeHue. [loHsTre o OHOJIOrHMYECKH Ba)KHBIX
BEIIECTBAX: Hpax, Oenkax, YIiaeBoJax — W HMX pOJIM B JKU3HU YEJIOBEKA.

MaTepI/IaJ'IBHOC CAUWHCTBO OPraHUYCCKHUX U HCOPTaHNYCCKUX COG,I[I/IHCHI/II\/'I

2.7

2.8

KpemHuuii, ero ¢usudeckue ¥ XUMUYECKUE CBOWCTBA, IMOJIYYCHUE M MPUMCHEHUE.
Coenunaenus kpemHuss B mpupoae. OOmme mpencraBieHus o0 OKcHue
kpeMHamsI(1V) u kpemuHmeBoi kuciore. CWIMKAThl, UX HCIOJIB30BAaHHUE B OBITY,
MEIWIIMHE, MPOMBINUICHHOCTH. BaKHEWIINEe  CTPOUTEIbHBIC  MaTepUAIbL:
KepaMHKa, CTEKJIO0, IEMEHT, OeTOH, jxene300eroH. [IpoGiembl Oe30macHOro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

XVUMUYECKUH HKCIEPUMEHT: H3y4eHHE O0O0pa3lloB HEOPraHMYECKUX BELIECTB,
CBOWCTB COJISIHOM KHCJIOTBI; IPOBECHHE KAUYECTBEHHBIX pPeaKIUil Ha XJIOPUI-UOHbI
U HaOJroIeHNe TPU3HAKOB MX MPOTEKAHMS; ONBITHI, OTpaKaromue (GU3ndecKue u
XMMHUYECKHE CBOWCTBA TaJIOTEHOB U UX COCIUHEHHUH (BO3MOYKHO HCIOJIb30BAHUE
BUCOMATEPHAJIOB); O3HAKOMJIEHHE C oOpa3laMu XJIOpHIOB (TaJOTEHHUIOB);
O3HAKOMJIEHHE C 00pa3LaMHu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCII0JIb30BaHUE
BUJEOMATEpHaJOB); HaOIrOAeHNE Tpoliecca OOyTrIIMBaHUs caxapa MoJ JACHCTBHEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHUCIOTBHI; H3Y4Y€HHE XHMHMYECKHX CBOMCTB
pa30aBiIeHHON CEPHOM KUCIIOTHI, IPOBEICHNE KAUECTBEHHOW peakuu Ha Cyib(aT-
HMOH M HaOJIoZieHuWe MNpH3HaKa e€ NMpOTEeKaHWs; O3HAKOMJIEHHE C (pu3nYecKuMHu
cBoiictBamu a3ora, Qocdopa W UX cOoeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJiEOMaTepHaiIoB), oOpa3liaMu a30THBIX U (HOCPOPHBIX YHAOOpEHMIA; MOTydeHue,
coOupaHue, paclo3HaBaHME€ M H3y4YEHHE CBOWCTB aMMHaKa; IPOBEACHUE
Ka4eCTBEHHBIX peakIil Ha HOH aMMOHHUA U (ocdaT-uOH U U3ydYEeHUE NMPU3HAKOB
UX TIPOTEKAHMS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO
(BOBMOKHO  HCIOJIb30BaHUE  BUAEOMATEPHUAJIOB); U3y4E€HHE  MoJeleu
KPUCTAJUTMYECKUX pPEmETOK anMasa, rpaduta, (QyuiepeHa; O3HAKOMIICHHE C
IpOIIECCOM  aJCOpOLMU  PACTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHBOrasa; MmojiyueHue, coOupaHue, paclo3HaBaHWe U HU3y4eHHUE
CBOWCTB YIJIEKHUCIIOTO Ta3a; MPOBEJCHNE KaueCTBEHHBIX peakifii Ha KapOoHAT- U
CHIIMKAaT-HOHBl M W3y4YCHHWE TPHU3HAKOB WX TMPOTEKAaHUS; O3HAKOMIJICHHE C
OPOAYKIMEeH CHUIMKAaTHOM NPOMBIIIJICHHOCTH; pPEIIeHHE SKCIEePUMEHTAIbHBIX

3a7a4 o teMe «Ba)kHelIe HeMeTalIbl 1 UX COETUHEHU S
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3.1

Mertamisl 1 uX COCAUHCHUA

OO0mast XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METaVIOB Ha OCHOBAHUU MX
nosnoxenus B Ilepmonmueckoil cucreMe XuMH4Yeckux anemeHtoB  J[.M.
MenneneeBa u crpoeHus atomMoB. CTpoeHHe MeTauioB. Meramndeckas CBA3b U
METAJIMYECKass ~ KpUCTaUIMYecKass  pelETKa.  DNEKTPOXUMHUUYECKUH sl

HaHpH)KeHI/Iﬁ METAaIJIOB

3.2

3.3

3.4

3.5

Ouznyeckue M XUMHUYECKHe CBOHCTBa MeTayuioB. OOIIMe CrnocoObl MOJyYeHUs
MeTayioB. [loHSTHE O KOPPO3MHM METaNIOB, OCHOBHBIE CIOCOOBI 3alIUTBI UX OT
koppo3uu. Crassl (cTajigb, Yyr'yH, JIOPATIOMUHUNA, OpOH3a) M UX MPUMEHEHUE B

OBITY U IPOMBILIIIEHHOCTH

[llenounsle Metauibl: mnojoxeHue B Ilepuoanueckoil cucremMe XUMHYECKHX
anementoB J[.M. MeHneneeBa; CTpoeHHE MX aTOMOB; HAaXOXKICHUE B INPHUPOJE.
®uznyeckue U XMMUUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). Okcuasl u
THJIPOKCUIBl HaTpus M Kanud. lIpuMeHeHue IIeJOYHbIX METaIoB U HX

COEIMHEHUI

[I{esrouHO3EMENBHBIE METAJUIBI MAarHUM U KaJIbLUK: NT0JI0KeHUE B [lepuonnueckon
cucreme xumudeckux osyemeHTtoB /.M. MenneneeBa; CTpoeHHME HX aTOMOB;
HaxOoXxaeHue B npupoae. Duznueckne 1 XMMUYECKUE CBOMCTBA MarHus M KaJlbLUs.
BaxHeiimme coenHeHHs KalbIUs (OKCHJI, TUIPOKCH, COJin). JKECTKOCTh BOMBI U
CIocoObI €€ yCTpaHeHUs

AmoMmuHuii: onoxkenue B [leprnoauueckoit cucreMe XuMuueckux sneMeHTos J[.M.
MeHnzeneeBa; CTpOCHHUE aTOMA; HaXO0KJIEHUE B pupoie. PU3ndecKkrue 1 XUMUYECKUE

CBOICTBA aTIOMHUHUS. AM(l)OTepHBIC CBOIMCTBA OKCHA U THUAPOKCHU A aJIIOMUHUS

3.6

3.7

Kenezo: nonoxenue B Ilepmonnueckoid cucrteme XuMHueckux snemeHTtoB J[.1.
MenpeneeBa; CTpOEHHME arToOMa; HaxOoXJeHWe B mpupoae. Dusnyeckue u
XUMHYECKHe CBoMcTBa xkene3a. Okcuapl, ruapokcunbl u coim xkenesa(ll) u

xene3a(lll), ux cocras, cBOCTBA U MTOTyYEHUE

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJICHUE ¢ 00pa3liaMi METalIOB U CILIaBOB, UX
(bU3MYECKUMU  CBOWMCTBAMHU; W3YYE€HHE PpE3yJbTaTOB KOPPO3UU  METAJUIOB
(BO3MOXHO HCITOJIb30BaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS
OKCHJAa Kalmpllusd ©W  HaTpuss C BOMOM  (BO3MOXKHO  HCIIOJNB30BAaHUE
BUICOMATEPHAJIOB); HMCCIECIOBAHNE CBOWCTB JKECTKOW BOJBI; TpOIECCa TOPEHHS
JkKene3a B KUCIOpoJe (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPUANIOB); MPU3HAKOB

MMPOTCKAHUA KaUYCCTBCHHBIX peaKHI/II\/'I Ha HOHBI (M&FHI/I?I, KaJlb1us, aJIrOMUHUA,
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UCTIOJIb30BaHUE  BHJICOMATEPUANIOB);  HCCIIEOBaHUE aM(OTEPHBIX

3aJ1a4 110 TeMe «BakHeHlIe MeTaJUIbl U UX COEAUHEHUI

4 XUMHUS U OKpY>Karollas cpenia

4.1

OTpPaBJIEHHUSX

4.2

nepepaboTKU, UX POJIb B OBITY M MPOMBIIIIEHHOCTH

4.3
METaJIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI)

nuHka, sxenesa(ll) u xenesa(lll), menu(ll); HaGnrOMEHUE W OMKMCAHHE TPOILIECCOB

OKpalllMBaHWs IINIaMCHHW HOHaMM HaTpusd, Kajlud MW KaJlblIuid (BO3MO)KHO

TUAPOKCHIA AJIOMHHHA W THAPOKCHAA HHHKaA, PEIICHHUE JSKCICPUMCHTAJIbHBIX

Hosrlie Mar€puajibl U TEXHOJIOTHH. BCI_HCCTBa U MaTc€pualibl B HOBCC,Z[HCBHOﬁ
J)KU3HHM 4YeJIOBEeKa. XHMHSI H 310pPOBLE. be3omacHoe HCIIOIB30BaHUE BEIISCTB M

XUMHNYCCKUX peaKuHﬁ B 6HTy. HCpBaH IIOMOIIb IpH XHUMHYECKHUX OXKOorax Hu

OCHOBBI PKOJIOTHYECKON TPAaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolien
cpenbl [1JIK. Ponk XumMuu B pelmIeHHHM SKOJOTHYECKUX MpodseM. [Ipupomnsie

UCTOYHUKH YTJIEBOJOPOIOB (Yroyib, TPUPOAHBIA Tra3, He(TH), MPOAYKTHI HUX

XHUMUYECKUH OKCIICPUMCHT: HU3YYCHHUC 06pa3u013 MaTCpraIoB (CTGKJIO, CIIJIaBBbI
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HHPOBEPSEMBIE HA OI'D 11O XUMHUHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl
OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

0 TO03HABaGMOCTH SBIICHHI npupoAbl, ITOHHUMAHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYCCKOH HAayYKH KakK obOnacTu COBpPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbl H HpaKTI/I‘leCKOﬁ
ACATCIIBHOCTH  4YCJIOBEKA B  YCIOBUAX  COBPCMCHHOI'O O6HI€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAX IIO3HAaHHA, B TOM YHCJIC ISKCICPUMCHTAJIbHBIX H
TCOPCTUICCKHUX METOJaXx HUCCICcIJ0BaHUsA BCIICCTB nu N3YUCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHEC UCIIOJIB30BATb MOJCIN JIA 00BACHEHHS

CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpodecCHOHANBHON AEATENBHOCTH, CBSI3aHHBIX C XMMHEH U
COBPEMEHHBIMU  TEXHOJOTHUSMH, OCHOBAHHBIMH Ha  JOCTH)KEHHSX
XUMHUYECKOH HayKd, 4YTO [O3BOJIUT OOYYaloIIUMCS paccMaTpuBaTh
XMMUIO Kak cepy cBoeil Oyayeit mpodhecCHoHaIbHON AeATEIbHOCTH U
cieNaTh OCO3HAHHBIN BHIOOp XMMHUHU KakK MPO(UIBLHOrO MpeaMmeTa Mnpu

nepexo/ie Ha YpOBEHb CPETHET0 00Iero 00pa3oBaHus

Branenue cucteMoil XMMUYECKUX 3HAHUW U YMEHUE IIPUMEHATh CUCTEMY

XHUMHUYCCKUX 3HaHPII>i, KOTOpast BKIIFOYACT:

2.1

BOXHEHUIINE XUMHUYECKHE TMOHATHS: XUMHUYECKUM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPO/IHAS. CMECh, OTHOCUTENIbHBIE aTOMHAsI U MOJIEKYJISIPHAsT MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN 00BEM, OKCHI,
KHCIIOTa, OCHOBAaHHME, COJb (CpenHsAs), XMMHUYECKas peaklus, peakinu
COCJTMHEHUS, PEAKIMU PA3JIOKEHUsS, PEAKIMH 3aMEIICHUs, PEaKINH
oOMeHa, TeTI0oBOM APPEKT peakinu, SK30- U SHIOTEPMUIECKUE PEaKIUH,
pacTBOp, MaccoBast JOJST XUMHUECKOTO dJIEMEHTA B COSMHEHUH, MAacCOBast

A0JI1 U MPOLCHTHAsA KOHLCHTpAUHWA BCUICCTBA B PpacTBOPC, AApPO aTOMa,
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SNIEKTPOHHBIA  CJIOH aroMa, aToMHas oOpOuTalb, paguyc aToMma,
BaJICHTHOCTD, CTEINEHb OKHCJICHUS, XUMUYECKAs CBSI3b,
IEKTPOOTPULIATEIBLHOCTD, MOJIAPHAs U HEMOJSAPHAs KOBAJICHTHAs CBSA3b,
VMOHHAsl CBfA3b, METAJUIMYECKAs CBA3b, KpUCTAIUIMYECKas pelIETKa
(aromHas, NOHHAs, METAJIIIMUECKAs], MOJIEKYJISIpHAs1), MOH, KATUOH, aHUOH,
AJIEKTPOJIUT U HEJEKTPOIIUT, JIEKTPOTUTHUECKAS JUCCOLMALS, PEAKIIUI
MOHHOIO  OOMEHa,  OKHUCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIE  pEaKLuH,
OKUCIIMUTEIIb W  BOCCTAaHOBUTENb, OKHMCIEHHE UM  BOCCTaHOBIICHUE,
AIIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIe
peaklM, CKOPOCTh XMMHUUYECKOW peakiuu, karanusarop, 11K, koppo3us

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBI XMMHHU: 3aKOH COXpaHEHHUS MaccChl,
nepuoanyeckuii 3akoH .M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,

3aKOH ABOTaJIpO

2.3

3.1

TCOPUU XUMHU: ATOMHO-MOJICKYJIApHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

YMEHHME NPaBUIbHO HUCIIOJIb30BATh U3YUYEHHBIE BEIIECTBA U MaTepUabl (B
TOM YHCJI€ MHUHEpaJbHbIE yIOOpPEHHs, METaJUlbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU  MPHUPOAHBIX  HMCTOYHUKOB  YIJIEBOJAOPOAOB  (YIuid,
OPUPOJHOTrO ra3a, He(pTH) B OBITY, CEJIBCKOM XO3siicTBe, Ha
IIPOM3BOJICTBE U NOHMMaHUE 3HAY€HUs >KUPOB, OENKOB, YIJIEBOAOB JJIs
OpraHM3Ma 4eJOBEKa; YMEHHE IPOTHO3UPOBATh BIMSHHUE BEILIECTB U

XUMHYCCKUX TIIPOLHECCOB Ha OpraHu3M 4YCJIOBCKa MW OKPYXKaArOIIyIo

HPUPOJHYIO Cpery

3.2

YMCHUEC HWHTCTPUPOBATL XHUMHUUYCCKHUC 3HAHUA CO 3HAHUAMH OPYTUX

yueOHBIX MPEIMETOB

3.3

HaJINYMEe OMbITa pabOThl C PA3IMYHBIMM MCTOUYHUKAMH MH()OPMALUU 1O
XUMUM (Hay4dHass W Hay4dHO-TIONYJIpHAas JUTepaTypa, CJIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(I)OpMaI_[I/IIO O B€HOICCTBAX, HX
MNPEBpAIICHUAX W MPAKTHYCCKOM NMPHUMEHCHUU U YMCHHE HCIIOJIB30BATH

e€ I peuIcHuAd y‘-Ie6HO-1'I03HaBaTeJ'ILHLIX 3aJgad

Bnanenue ocHoBaMH MOHSATHHHOTO arrapara 1 CUMBOJIMYECKOI'O S3bIKa
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XUMHH JJIs1 COCTABJICHUS (OPMYJ HEOPTaHMYECKHUX BEIIECTB, YpaBHCHUN
XUMHUYECKUX PEaKIui; oOCHOBaMH XuMudeckoii HoMmeHkmarypsl (IUPAC

Y TPUBHUAJILHOMN)

VYMeHHe OOBSICHATH CBA3b IIOJNIOKEHHS DJJIEMEHTA B HCpHOI{H‘I@CKOﬁ

CHUCTEMC C YHCJIOBBIMU XapPaKTCPUCTUKAMU CTPpOCHUMA aTOMOB

5 XHMHUYECKHX DJJEMEHTOB (COCTaB | 3apsj sapa, oOIIee Yucio
AJIGKTPOHOB),  pPACIpPENCICHHEM JJCKTPOHOB IO  JHEPreTHUYCCKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX MEPHOIOB, KT U KaJIbIU
[IpeacraBnenre 0 MEPUOAUYECKONW 3aBUCUMOCTH CBONCTB XMMHYECKHX
JJIEMEHTOB (paJMyC aToMa, 3JIEKTPOOTPHIATEIHHOCTh), TPOCTHIX U
6 CJIOKHBIX BEIIECTB OT IIOJIOKEHUS OdyeMeHToB B Ilepmoanueckoii
cucTeMe (B MaJIbIX MEPUOJAaX W TIABHBIX MOJATPYIIAx) U AJICKTPOHHOTO
CTPOCHHMS aTOMa
7 YMmenue kinaccuuuupoBarh:
7.1 XUMHYECKHE YJICMECHTBI
7.2 HEOPraHUYECKHE BEIIeCTBA
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUSI XUMUYECKUX JICMEHTOB, 3apsii HOHA
8.9 BHJ] XHMHYECKOH CBSI3M W THUI KPUCTALIMYECKOH CTPYKTYphl B
' COCTMHCHUSX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEIh ¥ BOCCTAHOBHTEIIb
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKHUE CBOMCTBA:
MIPOCTBIX BEMIECTB (KHCIOPOJI, 030H, BOJOPOI, TpaduT, ammas, KpeMHHIA,
9.1 azoT, (Gocdop, cepa, XIOp, HATPUM, Kamuil, MarHuii, KaJbIIHA,
AITIOMUHHM, KEJe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacCTBOPOB (BOjAa, aMMHAK,
XJIOPOBOJIOPO, CEPOBOJOPOJI, OKCUABI U THAPOKCHABI MeTaioB |-I1A
9.9 rpynmn, amoMmunud, Meau (1), uunka, xenesa (11 u 1), okcuast yraepona

(I u V), kpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI),
CepHHCTasi, CcepHas, a30TUCTas, a30THas, ¢GocopHas, yrojbHasi,

KpEMHHEBAA KUCJIOTA U UX COJ'II/I)
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MIPOTHO3UPOBATh U XapPaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU

OT UX COCTaBa U CTPOCHM:, IPUMCHCHHUEC BEIICCTB B 3aBUCUMOCTHU OT HUX

%3 CBOMCTB, BO3MOXXHOCTh IPOTEKAHHUS XUMHUYECKUX MPEBpAIICHUA B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBIsATh MOJEKYISIPHbIC W MOHHBIE YpaBHEHUS PEAKIIM, B
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHi
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIacCOB (TPYIII)
' HEOPTaHWYECKUX BEIICCTB
104 MOJITBEPKTIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUYEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O ¥ MOJSIDHYIO MacChl — BEIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XUMHUYCCKHX pEaKIUd ¢ HAXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB peakluu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJaMH HAy4YHOTO TIO3HaHWS (HAOJIO/CHUE, U3MEPCHHE,
191 HKCIIEPUMEHT, MOJCITUPOBAHNE) TPU M3YUYEHUU BEUIECTB U XUMHUYECKHX
' SIBIICHUH; yMEHUE CPOPMYITUPOBATH MPOOJIEMY H TMPEIJIOKUTH MYTH €€
pelieHus
192 Oe3omacHO pabOThl C XUMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKOH
' MOCY/I0¥ ¥ J1a00paTOPHBIM 00OPYIOBAHHEM
npaBujaMu 0€30MacHOTO OOpaIleHHs C BEIIeCTBaMH, HCIOIb3yeMbIMU B
MOBCEIHEBHOM JKM3HM, TMpaBWJIAMU TOBEACHUS B LEIAX COEpexeHUs
123 30POBbSI M OKpYXKalOUIEd MNPUPOJHOW Cpeapl; NMOHUMAHHWE Bpeaa
' (omacHOCTH) BO3JIEHCTBUS Ha IKUBBIE OPraHU3MBI ONPEACTEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS W TPEIOTBPAICHHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hannuue mnpakTUYecKuX HABHIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS

CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB!
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131

13.2

U3ydeHHE M ONMUCcaHue (PU3MYECKHX CBOMCTB BELIECTB; 03HAKOMIICHHE C
(GU3NYECKUMU U XMMUYECKMMHU SIBIICHUSIMU; OIBITHI, WILTIOCTPUPYIOILUE

IIPU3HAKYU IIPOTEKaHUS XUMUYECKUX PEAKIUI

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

MMOJIYYCHHE KHUCI0pOJa U U3YUYCHUE €TO CBOﬁCTB; IIOJIYYCHHE BOAOPOAA U
HU3YUCHUC €TI0 CBOﬁCTB; MOJIYYCHHEC YTJICKUCIIOIO Ira3a U U3Y4YCHHUC CIro

CBOﬁCTB; IIOJIYUYCHNEC aMMHaKa U NU3Yy4YCHUC €TI0 CBOMCTB

13.4

135

IPUTOTOBJICHUE PAcTBOPOB C  ONpENENEHHOM  MaccoBOM  ponei
pPacTBOPEHHOIO BEILIECTBA
NpUMEHEHHE WHANKATOPOB (JIaKMyca, METHIIOpaHka M (eHondrasenHa)

A OIIPCACIICHHUA XapaKTepa CPCAbl B paCTBOPpax KHCJIOT U menoqeﬁ

13.6

13.7

13.8

HUCCICAOBAHUEC M OIIMCAaHUC CBOMCTB HCOPraHMYCCKHUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; H3YYCHUC B3aMMOJCHCTBHUS KHCJIOT C MCTallllaMd, OKCHUIaMH
MCTAJJIOB, PACTBOPHMBIMU W HCEPACTBOPHUMBIMU OCHOBAHWAMH, COJISIMU,
MOJIY4YCHHE HCPACTBOPUMBIX OCHOBaHI/II\/JI; BBITCCHCHHMEC OJAHOI'O METalia
ApyrumM U3 pacTBOpa COJIM; HCCICIOBAHUC an)OTepHHX CBOJMCTB

THAPOKCHUAOB AJIIOMHUHUA U TUHKA

PCHICHUC JOKCIICPUMCHTAJIBHBIX 3a/la4 II0 TEMaM: «OcHOBHBIE KJIAaCCHI
HCOPTaHNUYCCKUX COGHHHCHHﬁ)}; <<3J'I€KTpOJ'II/ITI/I‘I€CKa$I JUCCOIIH AU,
«Baxneinye HeMeTaIbl U UX COCOUHCHUA, «Baxneimye MeTallbl U

HUX COCAUHCHUS

XUMUYECKHE DKCIEPUMEHTHI, UIITIOCTPUPYIOIINE IIPU3HAKYA POTEKAHUS
peaxiuiit HOHHOTO 00MeHa; KaYeCTBEHHBIE PEAKIIMH Ha MPUCYTCTBYIOIINE
B BOJHBIX PAcTBOpAaxX HOHBI: XJOPUA-, OpOMHUI-, MOIUI-, CYyJIbdart-,
docdar-, kapOoOHAT-, CHIMKAT-aHUOHBI, THAPOKCUA-UOHBI, KATHOHBI
aMMOHHUS, MarHus, KaJblHs, aJlOMHHHS, Xeie3a (2+) u kenesa (3+),

Meu (2+), IMHKa

14

YmMmenue:

141

MPENCTaBIsATh  PE3yNbTaThl  dKCIEpUMEHTa B  (QopmMe  BBIBOJOB,
JIOKa3aTeNIbCTB, TpPaQUKOB W TaOJHUII W BBIBIATH OSMIIMPUUYECKHE

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATL CBA3U MCXKAY PCAJILHO Ha6J'IIO)IaCMBIMI/I XUMHNYCCKUMU
ABJICHUSAMH W IIpoHeCcCaMu, MPOUCXOAAINIUMHU B MAKpO- U MHUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB
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HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [TepBoHayaIbHBIE XUMUYECKUE MTOHSATUS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMeceid
19 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 31eMEHThI. CHMBOJIBI XUMUUYECKUX 3JIEMEHTOB.
' [IpocTble U ClIOXkKHBIE BEIIECTBA.
. Xumnueckas popmyna. BanmeHTHOCTP aTOMOB XMMHYECKUX 3JIeMEHTOB. CTeneHb
' OKHUCIIEHUSA
3aKkOH TIIOCTOSHCTBAa cocTaBa BemecTB. (OTHOCUTENbHAsT aTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKYJsIpHas Macca. MaccoBasi J10J11 XUMHUYECKOTO IJIEMEHTA B
COEIMHEHUU
L5 KonnyectBo BemectBa. Monb. MonspHas macca. MomsipHblii 00bEM  Ta30B.
' B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
16 du3nyecKkue U XMMHUYECKHE SBICHMS. XUMHUECKasl peaklys U e€ NpU3HaKu. 3aKOH
' COXPaHEHHUs MAcChl BEUIECTB. XMMUUYECKUE YPaBHEHUS
[lepnonnueckuii 3akoH u [lepuoanueckas cucrema xuMuyeckux anemeHtos .M.
2
MenneneeBa. CTpoeHHe aTOMOB
Ilepnoanueckuii 3akoH. Ilepuonnueckas cucreMa XUMHYECKHX dieMmeHToB 1.
2.1 Menneneesa. Ilepuonsl u rpymnmbsl. PU3NMYECKUN CMBICT IOPSAKOBOIO HOMEpA,
HOMEpPOB IIEPUOJIa U IPYIIBI DJIEMEHTA
Crpoenue aromoB. CocraB aroMHbIX snep. M3oromsl. OnexTpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 00O0JI0OUYeK aroMoB MepBbIX 20 XMMHMYECKHX  DJIEMEHTOB
ITepuoanueckoit cucremsl [I.11. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHYECKUX HJIEMEHTOB MEPBBIX TPEX
23 NepUoOB, Kajus, Kaiuplus (paamyca aToOMOB, 3JIEKTPOOTPHUILATEIbHOCTH,
' METAIITMYECKUX U HEMETANTHYECKUX CBOWCTB) U X COCIMHEHUN B COOTBETCTBHH C
ITOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHHEM UX aTOMOB
3 CtpoeHue BemecTBa
Xumuyeckass  cBi3b. KoBaneHTHass  (moisipHas W HEMOJIApHasl)  CBSI3b.
3.1 DIEeKTPOOTPULIATETLHOCTh XUMHUYECKUX JJIEMEHTOB. HNonnas CBSA3b.

Meramnnueckas CBI3b




© MAOY I'mmua3zust Ne 86. Pagouass mporpaMmma yuedoHoro npeamera « Xumus. 8-9 kiaccbb»

Tunel  KpUCTANIMYECKMX  pemETOK  (aTOMHas, HWOHHAs, MeTaJuIMyecKas),

3.2 3aBHCHUMOCTh CBOWMCTB BELIECTBA OT THUMA KPUCTAIIMYECKOW PEIIETKU W BUAA
XAMHYECKOU CBSI3U
4 Baxwueiline mnpeacTaBUTEINM HEOPraHMYECKUX BemlecTB. Hemeramibl U uX
coeMHEeHUsI. MeTaJuIbl U UX COSAMHCHHUS
Knaccupukanuss u HOMEHKIATypa HEOPraHWYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpa3syromue: OCHOBHBIE, KUCIOTHBIC, aM(pOTEPHBIC) U HECOJIEC00pa3yIoIIne;
4.1 OCHOBaHUH (ménoumn u HEpPacCTBOPHUMBIE OCHOBAHUA); KHUCJIOT
(xucnopozacoaepx aiye 1 O0eCKUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiell (CpeIHUX U KUCIIBIX)
45 Ou3nYecKkue W XMMHYSCKHAE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJIA,
' XJIOpa, KUCIOPO/Ia, cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS
Ou3nyecKue 1 XUMUIYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAIIJIOB: JIUTHUS, HATPUS,
4.3 Kamusi, MarHdsi W KaJblUs, AaTIOMUHUS, Kelle3ad. OJICKTPOXUMHUYCCKUU Psi
HANPSDKEHUH METalIOB
4 Ou3nyeckue M XUMHUYECKHE CBONCTBA BOJOPOJHBIX COCIWHEHUN HEMETaJlIOB:
' XJIOPOBOAOPOJa, CEPOBOAOPOIA, AMMHUAKA
dusnueckie W XMMHYECKHE CBOMCTBa okcuaoB HemeramioB: cepel (1V, VI),
4.5 azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuusa(1V). Ionydenue
OKCHJIOB HEMETAIIJIOB
45 Xumnueckue cBoiictBa okcuaoB: MeTawioB |A-IIIA rpymn, mmaka, memu(ll) u
' xenesa(ll, 11). TTonyuenne OKCHIOB METAIIIIOB
XUMHYECKUE CBOMCTBA OCHOBAaHUM W amM(pOTEPHBIX THAPOKCHIOB (Ha MpUMEpe
4.7 THAPOKCUIOB ATIOMUHMUS, kKenes3a, uHKa). [lomyuenue ocHoBaHMi 1 aM(OTEPHBIX
THIPOKCHUJIOB
OO0mue XUMHUYECKHE CBOMCTBa KHCIOT: XJIOPOBOJOPOJHOM, CEpOBOIOPOAHOM,
48 CEpHHUCTOM, CepHOM, a30THOH, QochopHOl, KpeMHHEBOW, yrombHOH. OcoObie
' XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAaHHOM CEpHOM M  a30THOW  KHUCIOT.
[Monydenue kucnot
4.9 OO0mue xuMHYeCKre CBOMCTBa cpenHux coneil. [lomydenue coneit
410 [Tonydyenne, coOupaHWe, paclo3HaBaHWE BOJOPOJA, KHUCIOpPOJA, AaMMHAKa,
' YIIEKUCIIOTO Ta3a B 1abopaTopuu
411 [TonydyeHue ammuaka, CEpHOM M a30THOW KHCIOT B MPOMBIIUIEHHOCTH. OOImue

CIOCOOBI TIOYYECHUSI METAJIJIOB
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4.12

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCI[I/IHGHI/Ifl

Xumudaeckue pe€aKnuu

5.1

Knaccudukamust XuMUYeCKUX peaknuil MO Pa3MYHBIM HpPU3HAKaM: [0 YUCIY U
COCTaBy YYacCTBYIOIIMX B pEaKLUWH BEIIECTB, IO TeIoBoMy 3ddekry, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

TennoBoii 3pheKkT XUMHUECKOW peaKIuu, TEPMOXUMHUUYECKHE YPaBHEHHS. DK30- U

SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS
OKHCIUTENIPHOBOCCTAHOBUTENbHbBIE peakiuu. OKUCIUTENN U BOCCTAaHOBHUTEIU.
[Ipoueccsl OKHCIICHUS U BOCCTaHOBJICHUSI. DNEeKTPOHHBIN OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON PEAKIINH

Teopus snexTponuTUyecKo aucconuanuu. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHl U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHp JuCCcoanmumn

5.5

Peaknuu moHHOTO OOMEHAa. YCIIOBUS TNPOTEKAHWS PEAKIM HMOHHOTO OOMeHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_II/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa m Marepuanbsl B IOBCEJHEBHOM JKM3HM 4YelloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XMMHUYECKHX peakiuil B aboparopuu u ObITy. IlepBas

moMouib IIpU XUMHUYCCKUX OXKOTI'aX U OTPABJICHUAX

6.2

XUMHUECKOE 3arps3HeHHE OKpPYKaloLle cpenbl (KUCIOTHBIE JA0XK]H, 3arpsi3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpamieHus IIpeaenbHas
nomyctumas  koHueHtpauus BemiectB  (IIJK). Ponp xumum B perieHuun
HKOJIOTMYECKUX MpoOsieM. YcuieHue MapHUKOBOro J3(dekra, paspylieHHe

O30HOBOT'O CJI0A

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHH U UX COSTUHEHHH B OBITY,
MEIUIIMHE, TTPOMBIIIICHHOCTH U CEJIbCKOM XO03siiicTBe. [IpumMeHeHne MeTanioB U
CIUIaBOB (CTalb, YyTyH, AIOPATIOMUHUN, OpOH3a) B OBITY M MPOMBINIICHHOCTH UX
coenuHeHui. [ToHSATHE O KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT

KOPpO3UH

6.4

[IpuposnHble HWCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPHUPOAHBIN ra3, He(dTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIILIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKWX BEHIECTBAX KAaK O COCTMHEHHSIX
yriepoaa (MeTaH, 3TaH, STWJIEH, alleTWIeH, 3TaHOJI, TIIMLEPUH, YKCYCHas KHUCIIOTa).
[ToHsATHE O OMONIOTMYECKH BaXKHBIX BEIIECTBAX: KHpax, OelKaX, YriaeBoJax — M UX

POJIA B ) KU3HU YCTIOBEKA
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7 Pacuérnr:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM
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KPUTEPUM U HOPMbI OIIEHKH 3HAHUM OBYUAIOIIINXCA

Hcxonss W3 TOCTaBICHHBIX IIeJied W BO3PACTHBIX OCOOCHHOCTEH ydarmxcs,
HEOOXOJAMMO YYHUTHIBATh: MPABUIHBHOCTh M OCO3HAHHOCTH M3JIOKEHHUS Marepuala,
MOJIHOTY PACKPBITHSI TOHSATANA ¥ 3aKOHOMEPHOCTEH, TOYHOCTH YIOTPEOICHUS
TEPMUHOJIOTHH; CaMOCTOSTEIbHOCTh OTBETA; JIOTUYHOCTh, JI0KA3aTEIHHOCTH B
M3IIOKCHUM  MaTepuana; CTerneHb  CHOPMHPOBAHHOCTH  WHTEIUICKTYaJIbHBIX,
00111ey4eOHBIX, CrIeM(PUISCKUX YMECHUH.

KpI/ITepI/II/I OLECHKH YCTHOI'0o OTBE€TA.

Ounenka «S5»: OTBET MOJIHBIM W MPAaBWIbHBIM, OCHOBAaH HAa W3YYEHHOH TEOpHUH,
U3JI0KEH JIOTUYHO, TIOCJIEI0BATENIBHO, TUTEPATYPHBIM SI3BIKOM.

Ouenka «4»: OTBET IOJHBIM U MPABWIbHBIM HA OCHOBAHUM HM3YYEHHBIX TEOPHH,
U3JI0KEH B OIIPENEIICHHON JIOTMYECKOM IOCIIEN0BATEIbHOCTH, IIPU 3TOM JOIIYIIEHBI
2-3 HecCyIeCTBEHHBIC OMNOKHU, UCTIPABICHHBIC YYCHUKOM 110 TPEOOBAHUIO YUHUTETIS.

OIIeHKa «3»: OTBET HOHHBIﬁ, HO IIPpHU 3TOM AOIMYHIICHBI CYIICCTBCHHBLIC OIHI/I6KI/I,
U OTBET HGHOHHBIﬁ, HE UMEET JOTMYeCKOM IIOCICA0OBATCIIbHOCTH.

Ouenka «2»: npu oTBeTe OOHAPYKEHO HEMOHMMAHHME YYAIIUMCS OCHOBHOIO
colepKaHusl y4eOHOro Marepuana, WIM JOMYyUIEHbl CYIIECTBEHHbIE OIIUOKH,
KOTOPBIE YUYAIIUICSA HE MOKET UCIIPABUTh ITPU HABOJSAIINX BOIPOCAX YUUTEIS.

Kpurepuu oieHKHM NPaKTHYECKUX YMEHUN (IKCIIEPUMEHTAJbHBIX YMEHUI):

Ouenka «5»: paboTa BBINOJHEHA IMOJHOCTHIO W TMPABWIBHO, CHENAHBI BEPHBIE
HaOIIOACHUS U BBIBOJBI, SKCIIEPUMEHT OCYILECTBIIEH IO IJIaHYy C YYETOM OXpaHbl
Tpyda W TMpaBwi pabOTbl C BeIIeCTBAMHM U O0OOPYJIOBAaHUEM, IPOSBICHBI
OpraHU3alMOHHO- TPYJOBBbIE YMEHUS (MOAAEPKUBACTCA YUCTOTAa pabOyYero Mecra u
HOPSAZOK Ha CTOJIE, SKOHOMHO UCHOJIB3YIOTCSl PEAKTHUBBI).

Ounenka «4»: npaBUIbHO BBINIOJIHEHA paboTa, clelaHbl BepHble HAOIIOACHUS U
BBIBOJIbI, HO TPU 3TOM SKCIEPUMEHT MPOBEJCH HE IOJHOCTHIO WU JOMYIICHbI
HECYIIECTBEHHbIE OIIMOKHU B pabOTE C BEIECTBOM M 00OPYI0BAHHUEM.

Ouenka «3»: NpaBWIHHO BBIMOJIHEHa paboTa He MeHee 50% wim JomylieHa
CyILLIECTBEHHasi OIIMOKa B XOJE JKCIEPUMEHTa, B OOBACHEHHH, B OGOPMIICHUU
paboThl, B COONIOACHUM NpPAaBWJI OXpaHbl TpyAa MOpuU pabdoTe C BEUIECTBAMHU H
o0opy0BaHUEM, KOTOpAsk UCIIPABIISETCS IO TPEOOBAHUIO YUUTETIS.

Ouenka «2»:gonymieHsl 2 ©W  0OoJiee CYIIECTBEHHbIE OIMMOKHM B  XOJE
DKCIIEPUMEHTA, B OOBSICHEHUH W O(DOpMIICHHH pabOThI, B COOJIO/ICHUN TPABUI TIO
oxXpaHe Tpyza npu paboTe ¢ BelecTBaMU U 000PYIOBAHHEM, KOTOPhIE YJAIIUIACS HE
MOKET UCTIPABUTH 1O TPEOOBAHUIO YIUTEIS.

Kpurepuu onieHKH BbINOJHEHUS TECTOBBIX PadoT:
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OueHka «5»: cTaBUTCA B TOM CiIy4ae, eCiid BepHble 0TBEThI cocTaBiisaoT 90-100 %
BBITIOJTHEHUS Pa0OTHI.

Ouenka «4»: CTaBUTCS B TOM CIIy4ae, €CJIU BEPHbIE OTBETHI COCTABIIOT 80 % OT
o0LIero KOJU4ecTBa 3aJaHuil.

Onenka «3»: CTaBUTCS B TOM CiIydae, €ClId BEPHBIE OTBETHI cocTaBisitoT 50 — 70
% OT OOIIEr0 KOJINYECTBA 3aJaHUN.

OneHka «2»: CTaBUTCS B TOM Cjydae, €CJIH BEPHbIE OTBETHI COCTABIIIIOT MEHEE
50% oT 00IIIero KOJINYEeCTBA 3a1aHMi.

Kpurtepuu olleHKH pemieHus1 pac4€éTHBIX 3a/1a4:

Ouenka «5»:B JIOTHYECKOM pACCYXJACHUM HET OIMOOK, 3ajaya pelieHa
palMOHAJIBHBIM CIIOCOOOM.

Ouenka «4»:B JIOTHYECKOM pACCY)KJICHHM M PCEHICHUU HET CYIIECTBCHHBIX
OIIIMOOK, HO 3a1a4a

pereHa HepalyMoHAIBHO WM JIOMYyIIEHO HE O0o0Jiee IBYX HECYIIECTBEHHBIX
OIMOO0K;

OIIeHKa «3»: B JIOTHYECKOM PaACCYKACHUN HCT CYHICCTBCHHBIX OIHH6OK, HO
AOITyIICHA ommoOKa B MAaTEMaTHYECKUX pacucrax.

Ouenka «2»: UMEIOTCS CYIIECTBEHHBIE OIMOKM B JIOTHYECKOM PAacCyXJICHUU U B
pELICHUHN.

Kpurepuu oieHKH cCaMOCTOATEIbHON WM KOHTPOJBbHOM PadoThI:

Ouenka «5»: pabota MOJHOCTHIO  BBIMOJHEHA; YYEHUK  CAMOCTOSITEIIBHO
CIIPaBIIACTCS C TMPEAJIOKEHHOW paboTON M B CUJIaX BBIMOJHATH JOMOJHUTEIBHBIC,
TBOPUYECKHUE 3aIaHUS WIIA 3a]IaHUS [TOBBILIEHHON CIIOXKHOCTH.

Ouenka «4»: paboTta BBINOJHEHA C HEOONBIIMMH  HEJOYETaMM;, YUYECHHK
CIIPABJISIETCS C MPEJJIOKEHHON pabOTOM, JOMYCKAET HETPyObIe OITUOKH.

Ouenka «3»: padoTa BbINOJHEHA YACTUYHO; YYEHHK JIOMYyCKAET OIIHOKH.
Ounenka «2»: paboTta HE BBINOJIHEHA; YYEHUK JIMOO BOOOIIE HE CIpaBIsieTCs ¢
paboToii, MO0 BBIMOJHAET JIUIIL HEOONBIIYIO €€ YacTh C MOMOIIBIO YUYUTEIS U C

rpyOBIMH OLTMOKAMHU.
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

» Xumusi: 8-if kiacc: 0a30BbIN yPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOe
IMa6puensa O.C., Octpoymon U.I"., Cnaako C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemenue»

» Xumusi: 9-ii kiacc: 6a30BbIM ypOBEHb: YUeOHUK; S-€ U3/1aHKe, epepaboTaHHOe
IMa6puensu O.C., Octpoymos U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIIECTBO
«M3natenbctBo «IIpocBemieHne»

Tabnuupl: [lepuoandeckas cucrema xumuaeckux aneMerToB J[. .Mennaeneena,
Ta0auIa paCTBOPUMOCTH, FICKTPOXUMUUYECKUMN PsAJl HAPSIKEHUSI METAJLIOB.

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xnumus-6a30Bblii-YPOBEHb. -
Peanuzanus-rpedoBannii-OI'OC-ocHOBHOT0-00111€T0-00pa3oBanus.-Meroanueckoe-
nocoowue- - yantens. pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/



https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
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