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HOACHUTEJBHASA 3AIINCKA

®enepanpHas padodas IporpaMmma 1o XUMHUH Ui 00y4aroIMXcsl ¢ 3aAEpKKON
ncuxuyeckoro pazsutud (gainee — 311P) Ha ypoBHE OCHOBHOTO 00IIET0 0Opa30BaHUS
MOJrOTOBJIEHa Ha ocHoBe denepanbHOrO TOCYAaApPCTBEHHOIO 00pa30BaTEIbHOTO
CTaHaapTa OCHOBHOro obmero oopasosanus ([Ipuxaz Munnpocsemenus Poccuu ot
31.05.2021 . Ne 287) (manee — PI'OC OO0OO), denepanbHOil aganTUPOBAHHOU
o0pa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHus JJIsi OOYJAFOIINXCS C
OrpaHUYEHHBIMA BO3MOXKHOCTAMU 3710poBbs (IIprka3 Munnpocsemenus Poccun ot
24 nos6ps 2022 1. Ne 1025), denepanpHOl paboueld MporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHMd 1O YydyeOHOMYy mpeaMmery «Xumus», DenepanbHON MNpOrpamMmbl
BOCIIMTAHMSI, C YUETOM paCHpEeAesIEHHBIX M0 KJIaccaM IMpPOBEPSEMBIX TPEOOBaHUN K
pesynbrataM  ocBoeHuss ~ DenepanbHON  aJaNTUPOBAHHOW  00pa3oBaTeIbHOU
OporpaMMbl OCHOBHOTO OOHIEro oOpa3oBaHus Il OOy4aroOUIUMXCSA C 3aJCpHKKON
IICUXUYECKOTO PAa3BUTHS W DJIEMEHTOB  COAEpP)KaHWsA, NPEICTAaBICHHBIX B
VYHuBepcaibHOM Koaudukarope no xumuu, KoHuenuuu npenogaBaHus y4yeOHOTO
npenMera «XuMUsS» B 00pa3oBaTeNbHbIX oOpraHuzanusx Pd, peanusyronimx
OCHOBHBIE 00111€00pa30BaTeIbHbIC TPOTPAMMBI.

[Iporpamma mno XWMHHM pa3padoTaHa C UEIbI0 OKAa3aHHS METOJAUYECKON
MTOMOILM YYUTENIO B CO3JaHUU padoueld MporpaMMsl 10 y4eOHOMY ITPEIMETY.

Y4eOubli  mpeamer  «XHMHUS» ~ BXOJUT B  HIPEIMETHYIO  001acThb
«EcTecTBeHHOHAay4YHBIE MTPEAMETBI». B cucTeMe ecTeCTBEHHOHAYYHOr0 00Opa3oBaHus
XUMHSI KaK Yy4yeOHbIH MpeiIMeT 3aHMMaeT Ba)XXHOE€ MECTO B IIO3HAHHWU 3aKOHOB
OpUpojibl, GOPMUPOBAHUHM HAYYHON KapTHHBI MHUPA, CO3/IaHUM OCHOBBI XUMHUYECKHUX
3HaHWW, HEOOXONMWMBIX JJisi TOBCEJHEBHOM JKM3HM, HABBIKOB 3/I0pPOBOTO U
0e30MacHOro JJIs 4ejoBeKa M OKpYXkarouleil ero cpenbl oOpasza »U3HHU, a TaKKe B
BOCIIMTAHUU HKOJIOTHYECKOMN KYJIBTYPBI.

YcenemHocTh U3y4eHUs XMMUN CBSI3aHA C OBJAJCHUEM XUMHUYECKUM S3BIKOM,
coOnroiecHueM TMpaBuil Oe3onmacHOW paOOThl MpPH  BBINOJIHEHUH XHUMHUYECKOTO
AKCIIEPUMEHTa, OCO3HAHWEM MHOTOYMCIECHHBIX CBA3€Hd XUMUU C JIPYTUMH
MpeAMETaMH IIKOJbHOTO Kypca.

[Iporpamma BkirO4YaeT B ce0s OCHOBBI HEOPTraHUYECKOM U OpraHuYecKOn
XUMUHU. ['7aBHOM wujaeell mporpaMmbl SIBISIETCA CO3JaHME 0a30BOTO KOMILIEKCA
OMOPHBIX 3HAHWM MO XMMUH, BBIPAXKEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3PACTY
00yJaromMXcsi 1 UX 0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B copepxxaHmm JaHHOrO Kypca IPEACTaBICHBl  OCHOBOIOJIArarollue
XUMUYECKUE TEOPETUYECKHUE 3HAHMS, BKIIOYAIOIIME M3YYEHUE COCTaBa U CTPOCHHUS
BELIECTB, 3aBHCHUMOCTH HMX CBOMCTB OT CTPOEHHUs, NPOrHO3UPOBAHHE CBOMCTB
BEIIIECTB, MCCIICIOBAHUE 3aKOHOMEPHOCTEM XMMHUYECKHMX MPEBPAILCHUN WU TyTEH
YIPABJIECHUS UMH B LEJISIX [TOJYYEHUS BELIECTB U MATEPUAIIOB.

TeopeTnyeckyro OCHOBY H3Y4YEHUsI HEOPraHUYECKOM XWMHUH COCTaBJISET
aTOMHO-MOJIEKYJIsIpHOE  yueHue, llepmonmueckuin 3akon J[.MI. Menneneesa c



© MAOY I'umuazus Ne 86. Pagouasi mporpamMma y4e6Horo npeamera « Xumus. 8-9 kiiaccbn»

KPaTKUMH  CBEIACHUSIMA O CTPOCHHMM aToMa, BUJAX XHUMHYECKOW CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B wu3yyeHum Kypca 3HauuTeIbHAS PpPOJIb  OTBOAUTCS  XUMHUYECKOMY
AKCIIEPUMEHTY: TPOBEJCHUIO NPAKTUYECKUX M JIADOPATOPHBIX pPabOT, OMUCAHUIO
pEe3yNbTaTOB YYEHUYECKOTO DKCIEPUMEHTA, COONIOACHUI0O HOPM U IpaBUII
0e30macHO pabOThl B XUMHYECKOU JTA0OpATOPHUH.

Peanuzamust fmaHHOM mporpamMmbl B - Ipolecce OOydeHHUs  TMO3BOJIUT
oOyuaronumcs ¢ 3[1P ycBOUTh KIIFOUEBbIE XUMUYECKHE KOMIETEHIIUU U MTOHATH POJIb
Y 3HAYEHUE XUMHUU CPEIIU APYTHX HAYK O MPUPOJIE.

W3ydeHne XxuMuu CrocoOCTBYeT (OPMHUPOBAHUIO y OOYYAIOIIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHUIO OOIICHAYYHBIX METOAOB (HaONIO/eHHE, H3MEpEHHE,
AKCIIEPUMEHT, MOJEIUPOBAHNE), OCBOCHUIO MPAKTUYECKOTO NMPUMEHEHHS HAy4YHBIX
3HAHWI, OCHOBAHHOI'O Ha MEXIIPEAMETHBIX CBA34X ¢ npeameramu «OKpyKaroIuii
mupy, «Duzuka», «buonorus», «l'eorpadus», «MaremaTuka» u QGopMUPYET
KOMIETEHIIUH, HEOOXOAUMble [UId MPOJOJDKEHHs 00pa3oBaHHMsS B  00JacTu
€CTECTBEHHBIX HayK.

W3ydyeHne XuUMHM CHOCOOCTBYET pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (YHKIIMOHAJbHOW TI'PaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTUYECKH aHAJU3UPOBaTh HH(POpPMAIMIO, MPEICTABICHHYIO B
paznuyHbIX (popmax. 3HAUMMOCTb MpPEAMETA JUIsl PA3BUTHS )KU3HEHHON KOMIIETEHIIMH
oOyuaromuxcsi ¢ 3I[IP 3akmrouaercs B YCBOEHHWHM OCHOBBI XUMHUYECKHUX 3HaHH,
HEOOXOJAMMBIX ISl IOBCETHEBHOM JKU3HU; HABBIKOB 3JI0POBOT0 M OE€30MAaCHOTO IS
YeJI0BEKa U OKPY’KaIOIIEeH ero cpenbl 00pasa ku3HU; (POPMUPOBAHUM IKOJIOTHUECKOM
KYJbTYpBI.

[Iporpamma oTpaxkaer cojaepxaHue o0ydeHUs NpeaMeTy «XHUMHS» C YUYETOM
0coObIX oOOpa3zoBaTenbHBIX TMOTpeOHOCTEeW oOyuatomuxcs ¢ 3[IP. Osnanenue
y4eOHBIM MpeAMETOM «XUMUS» NPEIACTABISIECT OIpPENeICHHYI0 TPYAHOCTh IS
obyuatrommxcs ¢ 3[1P. DTo cBA3aHO ¢ 0COOCHHOCTSIMH MBICIIUTEIIBHOM JIESITCIIHHOCTH,
NEePUOJUYECKUMHA  KOJEOAHUSIMH  BHUMAaHHUS, MalbiIM  OOBEMOM  MaMSTH,
HEJ0CTAaTOYHOCThIO OOLIEro 3amaca 3HaHWM, MOHMKEHHBIM [103HABATEIbHBIM
MHTEPECOM U HU3KMM YPOBHEM PEYEBOr0 Pa3BUTHS.

Jns mpeofosieHus TPYIAHOCTEH B M3YyYEHMHM YYEOHOro mnpeaMera «XuMUsD»
HeoOXxoaMma ajanTtanus oObeMa M Xapakrtepa ydeOHOro Marepuaia K
MTO3HABATEJIbHBIM BO3MOKHOCTSIM JaHHOM KaTeropuu oOydarouuxcs, Y4eT WuX
OCOOEHHOCTEW pa3BUTHUS: UCIOJIb30BAHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX H
MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHNE N3YyYaeMOro MaTepHalia.

[Ipy wu3ydyeHUH XUMHUU HEOOXOJUMMO OCYIIECTBIATh B3aUMOJACHCTBUE Ha
ITOJINCEHCOPHON OCHOBE.

Teopernuecknil MaTepuall peKOMEHAYETCS U3y4aTh B MPOLIECCE MPAKTUYECKOU
NeATENbHOCTH. BO3MOXKHO BbIIEJIEHUE OTAEIBHBIX YPOKOB Ha PELICHUE 337a4 B CBSI3H
CO CJIOXKHOCTBIO aHayu3a Tekcra oOyuatommumucs ¢ 3I1P. Oprannyeckoe €IMHCTBO
MPAKTUUYECKOM M MBICIUTEIBHON AESITETbHOCTH OOYy4YaloluXcs Ha YpoKax XHMHHU
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CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHMIO 0a3MCHBIX XMMHUYECKUX 3HAHUN
u ymeHud. Ocoboe BHUMAHUE TMPU H3YYECHUU XUMHUU YACISICTCS HU3YYCHUIO
«CKBO3HBIX» MOHATUH U (HOPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepUara.

[enu u 3a7aun U3yyeHus yueOHOro mpeamera « XuMHsh»

OOmue uenu u3yd4eHUs y4dyeOHOro mnpeaMera «XUMUS» TMPEICTABICHBI B
denepanpHOl  pabodeil mporpaMMe OCHOBHOTO obOmiero oOpa3oBanus. OHu
AKTyaJM3UPOBAHbl C yYE€TOM HOBBIX HPHOPUTETOB B CUCTEME OCHOBHOI'O OOIIErO
00pa3oBaHMsl, HAIPABICHHOCTH OOYYEHHs HA Pa3BUTHE U CAMOPA3BUTHUE JIMYHOCTH,
dopMupoBaHue €€ MHTEIUIEKTa U o0IIe KynbTypbl. OOyueHHe YMEHUIO YYUTHCS U
MIPOJIOJKATh CBOE 0OOpa30BaHUE CAMOCTOATENIBHO B HACTOSIIEE BPEMS SIBIIACTCA
OJTHOM M3 BaKHEHUIHNX (QYHKIUH Y4eOHBIX MTPEIMETOB, B TOM YUCIE U «XUMHUI».

s obyuaronmuxcs ¢ 31IP, Tak e, Kak ¥ JUii HOPMATHUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB,  OCBauBAIOLIMX  OCHOBHYIO  00pa30oBaTelbHYIO  MpOrpammy,
JOMUHHUpYIOLEEe 3HaUeHHE TPUOOPETAIOT TaKKe LU, KaK:

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

HaMpaBJIeHHOCTh OOyYEHHUS Ha CHUCTEMAarhyecKoe MPHUOOIICHHE Yy4alluxcs K
CaMOCTOSATEJIbHOM I103HABaTEeJIbHOM JI€ATEIbHOCTH, HAyYHbIM U MPAKTUYECKUM
MEeTO/aM TO3HaHMS, (POPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHUE CIIOCOOHOCTEM K
XUMUH;

oOecrieueHre YCIOBHUM, CMOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YUYaIOIIMMUCS
OMbITa PAa3HOOOPA3HON NEATEIBbHOCTH, IO3HAHUS M CaMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), WMEIOIIUX YHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB IESITEIbHOCTH;

(dbopMupoBaHue yMEHUN OOBSICHATH U OLIEHUBATh SIBJICHUS OKPYXKAIOLIET0 MHUpa
HA OCHOBAHWMM 3HAHUU U OIBITA, OJYYECHHBIX IPY U3YYEHUN XUMHUH;

dbopMupoBaHue y 00y4yaroUMXcs I'YMaHUCTHMUECKHX OTHOIIECHUN, TTOHUMaHUS
LEHHOCTH XMMHUYECKUX 3HAaHUM JUIsI BBIPAOOTKHU SKOJIOTMYECKU Ie1ecCO00pa3HOro
HOBEJIEHUS B OBITY U TPYIOBOM JESATEIBHOCTH B LIESAX COXPAHEHUS CBOETO 30POBBS
Y OKPYKAIOWIEH MPUPOIHOM CPEbI;

pa3BUTHE MOTHUBAIIMU K OOYUYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITMTAHHIO Ha OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEN, TOTOBHOCTU
K OCO3HAHHOMY BbIOOpY MpOo(uIIst M HAaPaBICHHOCTH JaJbHEUIIIEro 00y4YeHuUs.

Kypc HanpaBieH Ha penieHue Cleayomux 3a1ad, o0ecrneyrBaromux
peanu3anulo JIMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIbHOCTHOTO TOJIXO0JI0B K
oOyuenuto xumuu oOyvatouuxcsi ¢ 3[I[P Ha ypoBHE OCHOBHOrO OOLIETroO
00pa3oBaHUs:

dbopMUpOBaHUE MEPBOHAYAIBHBIX CHCTEMATHU3WPOBAHHBIX MPEICTaBICHUN O
BEIECTBAX, MX MPEBPAIICHUSAX W MPAKTUYECKOM IPUMEHEHHH; OBJaJCHHE
MOHATUIHBIM aNnaparoM U CUMBOJIMYECKUM S3bIKOM XUMHUHU;
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O0CO3HaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOM HayKHU Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, XUMHUYECKUX MPEBPAIllCHU HEOPraHUYeCKUX U
OpraHUYEeCKUX BEIIECTB KaK OCHOBBI MHOTUX SIBJICHUH >KUBOW U HEXHBOU MPUPOIBL;
yriIyOJeHue Ipe/ICTaBIeHU 0 MaTeprualIbHOM €IUHCTBE MUPA;

OBJIaJICHUE  OCHOBAMHM  XUMHYECKOM  IPAMOTHOCTH:  CIOCOOHOCTBIO
aHAJIM3UPOBaTh M OOBEKTUBHO OIICHUBATH >KU3HEHHBIC CHUTYalldH, CBS3aHHBIC C
XUMHEH, HaBbIKAMU 0€30MacHOT0 OOpallleHUs C BEIIECTBAMHU, HCIOJIB3YEMBIMU B
MOBCEIHEBHON JKU3HU; YMEHHEM aHalM3UpOBaTh M IUIAHUPOBATH OSKOJIOTUYECKU
0e30IacHoe MOBEACHNE B LIESIX COXPAaHEHUS 37I0POBBS M OKPYKAIOIICH Cpelibl;

dbopmMupoBaHue  yMEHHIl  yCTaHABIMBaTh  CBSI3M  MEXKIYy  pEaJIbHO
HAOMIONaeMbIMH XUMUYECKUMHU SIBICHUSIMH W TPOIECCAMH, NPOUCXOASIIMMU B
MUKpPOMHUPE, OOBSICHITh MPUINHBI MHOTOOOPa3Hsl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB
OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

OpuoOpeTeHNEe ONbITa HCIOJIIB30BAHUS PA3IUYHBIX METOAOB HM3y4YEHUS
BEIIECTB, HAONIOACHUA 3a HUX MPEBPALICHUSMHU IpPU TMPOBEIECHUU HECIOKHBIX
XUMHUYECKHX 3KCIIEPUMEHTOB C HCIOJb30BaHUEM J1aOOPATOPHOTO OOOpYNOBaHUS U
npuOopoB;

(dbopMupoBaHUE NPEACTABICHUN O 3HAYEHUM XMMUYECKOW HAyKW U PEIEHUU
COBPEMEHHBIX OJKOJIOTUYECKUX TMpoOieM, B TOM UHCIE€ B TMPEAOTBPAIICHUU
TEXHOTEHHBIX M 9KOJIOTUYECKUX KaTacTpod.

Oco0eHHOCTH 0TOOPA U AAANTANUN Y4eOHOT0 MATEPHAJIA 110 XUMUH

OOyueHue yueOHOMY MpeAMETY «XUMUs» HEOOXOJMMO CTPOUTh Ha CO3/IaHHUH
ONTUMAJIHHBIX YCIOBUHN JAJISi YCBOEHUS MPOTPAMMHOIO MaTepuajia 00yJarolIMMHCS C
3I1P. Bosblioe BHUMaHUE JOJDKHO OBITH yiElIEHO OTOOpPY ydueOHOro marepuala B
COOTBETCTBUM C MPHUHIMIIOM JOCTYIMHOCTH IpPU COXPaHEHUH 00IIero 0a3oBOro
ypoBHS. OH JODKEH MO COACPXKAHUI0O U 00BbeMYy OBITh aJaNTUPOBAHHBIM IS
oOyuarormuxcst ¢ 3[IP B CcOOTBETCTBMM C HUX OCOOBIMH O00pa30BaTEIbHBIMU
notpebHoCcTsIMU. ClietyeT OOJIETYHTHh OBJIAQJICHHE MaTEepHaIoM OOYYaIOIIMMHCS C
3IIP mocpeACTBOM €ro AETaqbHOrO OOBSCHEHHUS C CHCTEMAaTUYECKUM IOBTOPOM,
MHOTOKPAaTHOM TPEHUPOBKOM B NMPUMEHEHUH 3HAHUW C MCIIOJIb30BAHUEM ITPUEMOB
QJITOPUTMHU3ALMHU U BU3YaJIbHBIX ONOP, 00yUeHUsl CTPYKTYPUPOBAHHUIO MaTepHaa.

bonbiioe 3HaueHue sl MOJHOLIEHHOTO YCBOEGHHS y4eOHOro MaTepHana UMEET
OTI0pa Ha MEXIPEIMETHBIEC CBS3HU BOMPOCOB, M3y4aeMbIX B TJaHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TpenMeramu Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTtpuBaTh OJMH M TOT € Yy4eOHBIH MaTephal C pa3HbIX TOYEK 3pEHHS,
MEXIPEIMETHbIE CBSI3U  CIIOCOOCTBYIOT €ro Jy4dlIeMy OCMBICIEHHUI0, OoJee
IPOYHOMY 3aKPETUICHUIO TIOMyYEHHBIX 3HAHUHN U MMPAKTUIECKIX YMEHUA.

[Tpu MOATOTOBKE K ypOKaM yuuTENb IOJDKEH MPEeyCMOTPETh (hopMHUpOBaHHE Y
oOydJaronuxcsi yMEHUW aHAIM3UPOBATh, CpPaBHUBATH, O0000MATh W3y4aeMbIi
MaTepuai, IUIaHUPOBAaTh IMPEACTOSIIYI0 padoTy, OCYIIECTBISATH CAMOKOHTPOJIb.
HeoOxonuMo MOCTOSHHO CHEIUTh 3a MPaBHWJIBHOCTBIO PEUEBOTO OQPOPMIICHHUS
BbICKa3bIBaHUI oOy4aromuxcs ¢ 3I1P.
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B cBs13u ¢ 0COOEHHOCTSAMU MOBEJICHUS U AesTenbHOCTH, oOy4daromuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAUIIUN KOHTPOJIb
COOJII0/IEHUS MPAaBUJI TEXHUKU O€30MaCHOCTH MIPH MIPOBEICHUN JIa0OPATOPHBIX paboT
B XMMHUYECKOM KaOWHETE.

IIpuMmepHbIe BUABI AeATeabHOCTH o0y4aromuxcsa ¢ 3IIP, o0yciaoBiieHHbIe
oco0biMM  00pa3oBaTeJIbHbIMM  NOTPeOHOCTAMH W oOecnme4yMBalouIue
OCMBICJICHHOE OCBOCHHE CO/IePKAHUN 00pa30BaHus 10 npeaMeTy « XHuMH»

Conepxkanue BHIIOB fAesiTenbHOCTH oOydwaromuxcs ¢ 3I[IP Ha ypokax xumuu
onpeaensieTcss UX 0coObIMH 00pa30BATENbHBIMU MOTPEOHOCTAMH. [ToMuMO mIMPOKO
ucnonpzyeMbix B @OIT OO0 o6mmx A Bcex 00ydyarouuxcs BUIOB ACSITEIbHOCTU
ClieyeT YCWIUTh BHUIBl ACSATENbHOCTH, CHEIU(UYHBIE IS JaHHOM KaTeropuu
oOyuaronuxcsi, g  OOECIEeYeHUsI OCMBICIEHHOIO  OCBOCHHS  COJAEpKaHUS
oOpa3oBaHMsI O MPEIMETY: YCHIEHUE NPEAMETHO-IPAKTHUUECKON NEATEIbHOCTH C
aKTHBU3allUE€ld  CEHCOPHBIX  CHUCTEM;  4YEpEIOBAaHUE BHJOB  JEATEIBHOCTH,
3a/IEUCTBYIOIINX PA3JIMYHbBIE CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTEpHalla ¢ OIIOPOU Ha
QITOPUTM;  «IOIIArOBOCTB» B~ H3YYEHUHM  Marepuaya;  HCIOJIb30BaHUE
JOTIOJIHUTEIBHON BU3YyalbHON OMOPHI (IJIaHbI, 00pa3Libl, CXEMbI, I1a0JIOHbI, ONIOPHBIE
tabmuupel). Jnga pasButuss y oOyuatommuxca c 3[IP ymeHus nenatb BBIBOJIBI,
(OopMHpOBaHUA TPAaMOTHOIO PEYEBOr0 BBICKA3bIBAHMS HEOOXOJIMMO HCIOJIb30BaTh
onopHele cioBa W kiume. Ocoboe BHUMaHHWE CJIEAYeT YACIUTb OOYUYEHUIO
CTPYKTYPUPOBAHHMIO MaTepuaja: COCTABICHHE PHUCYHOUHBIX U BEpPOATBHBIX CXEM,
COCTaBJICHHE  TaOJWL, COCTaBJICHHE KIacCHPUKaUUA €  0003HAYEHHBIMU
OCHOBAaHMSIMU JJI KJIIACCU(PUKALUY U HAITOJIHEHUE UX IPUMEPAMHU U JIp.

[IpumepHass TeMaThyeckass MU TEPMHUHOJIOTMYECKAsl JIEKCMKA COOTBETCTBYET
OOII OOO0.

Jst obyvaroruxcst ¢ 3P cymiecTBeHHBIMU SBISIFOTCS TPUEMBbI pabOThI C
JIEKCUYECKUM MaTepuanoM 1o mnpeamery. IlpoBoautcst cneuuanbHas pabora 1O
BBEJICHUIO B aKTUBHBIM CJIOBAaph OOYYaIOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
W3ydyaemble TEpMUHBI BBOJSATCA Ha IOJMCEHCOPHOM OCHOBE, 00s3aTesbHa
BU3YyaJIbHAs MOJJEPIKKA, AITOPUTMBI pabOThI C OINpPEEICHUEM, OTIOPHBIE CXEMbI IS
aKTyaJIn3aluy TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHE

B coorBercTBUM c DenepalibHbIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOT'O OOLIEro 00pa3oBaHus y4eOHBIN IpeaMeT «XUMHS» BXOJIUT B
npeIMETHYI0 0051acTh « ECTeCTBEHHOHAYUHBIE IPEIMETHI» U SIBIISIETCS] 00A3aTEIbHBIM
JUTSL U3yYEHHUS.

YyeOHbIM MJIAHOM Ha €€ M3yuyeHue OTBeAeHO 136 y4eOHbIX 4acoB — MO 2 4 B
HeJemo B 8 1 9 kiraccax COOTBETCTBEHHO.

Coneprkanue ydeOHOro penMera « XuMusy, mpencrapieHnoe B denepaabHOM
paboueii mporpamme, coorBeTcTByer @DI'OC OOO, paszpaboTaHo ¢ y4eToM
denepanbHOl  OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMbl  OCHOBHOTO  OOIIETo
oOpa3oBaHMsl 1O Y4eOHOMY IMpeaMeTy «XHUMHUsS», COOTBETCTBYeT PDenepanbHOU
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aJanTUPOBAHHOM OCHOBHOM 00pa3oBaTeIbHOW MpPOrpaMMe OCHOBHOTO OOIIEro
00pa3oBaHUs 00YUAIOIIUXCS C 33JICPKKOM MCUXUYECKOTO Pa3BUTHSI.

COILEPKAHUE YYEBHOI' O IPE/IMETA «XUMMUSA»
COLEP)KAHUE OBYUEHUA B 8 KIIACCE

[IepBOHAYAIEHBIE XUMHUYECKUE TTOHATHS

[Ipeamer xumuu. *Ponb XuMHuM B KM3HU 4elloBeka.® Tejma W BellecTBa.
®dusnyueckre CBOMCTBAa BeEIIECTB. ATpEraTHOe COCTOSHUE BemecTB. *XuUMHS B
cucteMe Hayk.* Uucrteie BemecTBa 1 cmecu. CriocoObl paszneneHust cmeceit. [Ipasuiia
O0e3omacHOoro oOpamieHusi ¢ BEHIeCTBAMU U JIADOPATOPHBIM  00OPYIOBAHUEM.
*[TonsiTue 0 METOJaX MO3HAHUS B XUMHH. *

ATOMBI U MOJIEKYJIbI. XUMUUYECKHE DJIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX
anemMeHTOB. OTHOcHUTENbHAs aToMHas Macca. [IpocTele W CIIOKHBIE BEIIECTBA.
ATOMHO-MOJEKYJIAPHOE YUYCHUE.

Xumuyeckas popMmyna. BaneHTHOCTh aTOMOB XMMUYECKUX JIEMEHTOB. *3aKkoH
MIOCTOSIHCTBA cocTaBa BewlecTB.* OTHOCHUTENbHAs MOJIEKYJIApHas macca. MaccoBas
JIOJIsI XUMUYECKOT0 2JIEMEHTa B COCMHEHUH.

Ou3nyecKne MW XUMHUYECKUE sBJICHUsS. XuMuueckas peakuud. [IpusHaku
XUMHYECKUX PEAKIM. YpaBHEHUS XUMUYECKUX PEAKIMi. 3aKOH COXPAHEHUSI MaCChl
BemiecTB. Kraccudukaiuss XUMHUYECKHX peakIuil (COCAMHEHHs, pPa3I0KEHUs,
3aMeleHus, 0OMeHa).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCYA0M, C IpaBUiIaMu
paboThl B 1aboparopuu U nmpuéMamMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYIOBAHUEM;
U3y4eHHE W ONMHCaHWe (PU3NYECKUX CBOMCTB 00pa3llOB HEOPraHWMUYECKUX BEIIECTB;
HaOmoeHne (u3nueckux (IUIaBJIEHHE BOCKA, TasHUE JbJa, PACTUpaHHE caxapa B
CTyNKEe, KWUIIEHWE U KOHJEHCAllUsd BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH,
MPOKaJIMBAaHWE MEIHON IMPOBOJIOKU, B3aMMOJCHCTBHE MeJIa C KHUCJIOTOH) SIBJICHUI,
HaOJII0/IeHUE U OMKUCAHKUE TIPU3HAKOB MIPOTEKAHUSI XUMUUYECKUX peakIuil (pa3ioKeHue
caxapa, B3aMMOJICWCTBUE CEPHOM KHCIOTHI C XJOPUAOM Oapus, pa3ioxKeHHUe
ruapokcuna meau (1I) mpu HarpeBaHuM, B3aMMOJCUCTBHE XKeje3a C PAaCTBOPOM COJIU
Menu (II));u3ydeHue cnocoOoB paszzaelieHuss cmecedl (C  MOMOIIBI0 MAarHura,
¢bunpTpOoBaHME, BHIIAPUBAHKE, TUCTUIUIALNSA, XpoMaTtorpadus), MPOBEACHUE OUYNCTKU
MOBAapEHHON COJIM; HAONO/IEHWE W OMNHCAHHWE pEe3YJIbTaTOB IPOBEJCHUS OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl; CO3JaHUE MOJENIed MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB
Bo3nyx — cmecek razoB. CocraB Bo3ayxa. Kuciopom — 3JIEMEHT M NPOCTOE
BelllecTBO. HaxokneHwe kuciopoaa B mOpupoje, (uanueckue U XUMHUYECKUE
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cBolcTBa. Peakiuu ropeHusi mpocThIX M CIOXKHBIX BemecTB. CrocoObl MOTyyYeHus
KHuciopoga B JabopaTopuu *W TPOMBIIUICHHOCTH. * IlprMeHeHue Kucimopoa.
[Tonsitue 06 okcumax. KpyroBopoT kucinopoja B npupoje. *O30H — amioTporHast
MOAU(UKALIUS KUCIOPOIA.

TenoBoit 3(PPexkT XUMUYECKOW peakluh, TEPMOXMMHYECKUE YypaBHEHUS,
9K30- U YHAOTEPMUUYECKUE PEaKIuu. TOMINBO: Yroib U METaH. 3arpsi3HeHUE BO3/1yXa,
YCWJIEHHE MapHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOrO CJIOs. ™

Bonopoa — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoia B Mpupo/Ie,
du3nUecKre 1 XUMHIECKHE CBOMCTBA (Ha IPUMEPE B3aMMOJICUCTBHS ¢ HEMETAIIaMU
Y OKCHUJIaMH METAJJIOB), MIPUMEHEHHE, *criocoObl monyyeHus.™ [lonarue o KucioTax
U COJISIX.

KonnuectBo BemecTBa. Moiib. MonsipHass Macca. 3akoH ABorazipo. MossipHbIi
00béM ra3oB. Pacuersi 1o xumuueckod Qopmyrne. Pacyersr mMaccoBod jonu
XUMUYECKOTO 3JIEMEHTAa B COCAMHEHHH, KOJHMYECTBAa BEUIECTBA, MOJSPHOM MaccChl,
MOJISIPHOTO 00BheMa ra3oB. Pacy€Thl 1o XUMUYECKUM YPaBHEHUSIM.

*®usnyeckue cBoiicTBa Bonbl.* Boma. Ee coctaB, cTpoeHHe M MOJCKYJIBI.
*Bopna xak pactBoputenb.* PactBopsl. *[IoHATHE O HACBHIIIEHHBIX U HEHACHIIIEHHBIX
pactBopax. I[loHsTHE pacTBOpUMOCTH BelIeCTB B Boje.* Pacuer maccoBoil monu
BEIlIECTBA B pacTBOpe (MpOLIEHTHasi KOHIIEHTpairusi). MaccoBas [10js BellecTBa B
pacTBope. *XuMuyeckhe CBOWCTBA BOJbI (pa3jOKEHHE, PEaKUUU C HaTPHEM,
OKCHUJIOM Kauiblusi, okcugoM cepbl (IV) peaknuu ¢ meramiamu, KUCIOTHBIMU M
OCHOBHbIMU okcugamu). [lonsitue o0 ocHoBaHusAx. Pojib pacTBOpPOB B MPUPOJIE U B
KU3HU 4YesioBeka. KpyroBopoT Boabl B mpupoje.™ 3arpsi3HeHHE NPHUPOJIHBIX BO/I.
OxpaHa ¥ O4YUCTKA MPUPOJIHBIX BOJI.

Baxnelimme  kmacchl  HeopraHuueckux — coenuHenuit.  Knaccudukanms
HEOpraHW4ecKux coenuHeHuit. OKCUIBI: cocTaB, Kiaccuukaius (KHCIOTHBIE,
OCHOBHBIE, *amboTepHbIe, HecolieoOpasyroiue - Ha mpumepe okcuaa yriepoaa (1) u
okcupa azota (II)), Homenknartypa.* *[lonydeHue® n XuMudecKkrue CBOMCTBA OKCUIOB
(B3aumojielicTBUE C BOJOM, KucjaoTamu, mienodamu). OcHoBanus. Knaccuduxarus
OCHOBAaHMU: WIEIOYM M HEPACTBOPUMBIE OCHOBaHHUs. HoMeHKiIaTypa OCHOBaHUM.
DuU3MYECKUEe U XUMHUYECKHE CBOMCTBA OCHOBAHUM (B3aMMOJICMCTBHE C OKCHIAAMHU
HEMETaJJIOB, KUCIOTaMH, coisiMu). *[lomydenue ocHoBaHuUiA. *

Kucnotel:  cocraB, Kkiaccupukauus, HOMEHKJIaTypa, (u3anyeckue u
XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBUE C MeETaJJTaMH, OCHOBHBIMHU OKCHJIaMH,
OCHOBAHUSIMHU, COJIIMH, Ha TPHUMEPE COJSIHOW U CEPHOM KHCIOT), *CIOCOOBI
nonyuyenus.®* Psg axktuBHoctu MetawioB H. H. bekeroBa. Conu (cpeanue):
HOMEHKJIaTypa cojied, *crnocoObl mojydeHus1*, B3auMoIeiCTBUE COJIeH ¢ MeTallIaMH,
KHCJIOTaMH, IIeJI0YaMHu U COJISIMU, TPUMEHECHHUE.

[Tonsitue 06 amdoTepHBIX THAPOKCHUIAX (HA TpUMEpe ITMHKA U *aTFOMUHUS*):
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C KHUCIOTAMHU M IIEJI0YaMH, Pa3I0KEHUE
MIpU HArpEeBaHWUM) U TIOJTydeHHE. *

['eHeTnueckasi CBS3b MEXKIY KJIaccaMM HEOPraHUYECKUX COEIUHEHUM.
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['eneTudeckue psiibl.

XUMHUYECKUI  HKCIIEPUMEHT: KA4eCTBEHHOE OMNpEJEICHUE COJEpKaHUS
KHUCIIOpOJia B BO3[yXe; MOJYyYEHHE U H3YyYEHUE CBOMCTB KHUCJIOPOJA; HAOIIOACHHE
B3aMMOJICUCTBHS BEUIECTB C KUCIOPOJAOM U YCIIOBUSI BOSHUKHOBEHHMSI M MPEKPAICHUS
ropeHus (moxapa); o3HaKOMJIEHHE ¢ oOpa3liaMi OKCHUJOB U OMHUCAHHE UX CBOMCTB;
MOJIydYeHUE ¥ W3YYCHHE CBOWCTB BOJOpOJa (TOpeHme); HaOIojeHue oO0pasioB
BEIIIECTB KOJUYECTBOM | MOJIb; UCCIAEAOBAHUE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB
C Ppa3NU4yHON PACTBOPUMOCTBHIO; MPUTOTOBIECHHWE PACTBOPOB C OMNPEACIEHHOM
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA; B3aWMMOJECHCTBUE BOJBI C METaJJIaMU
(matpueM W KambuMeM)  (BO3MOXHO  HCHOJIb30BAaHHE  BHUJACOMATEPHUANIOB);
ONpENICICHUE PACTBOPOB KHUCIOT W WIEJIOYEeM C TMOMOIIbI0 HWHIUKATOPOB;
uccieoBaHre  o0pa3lloB  HEOPraHMYECKUX  BELIECTB  pa3JIMYHBIX  KIJIACCOB;
HAOJIIO/ICHUE W3MEHEHHUS OKPAacKU MHAMKATOPOB B PACTBOpPAxX KHUCIOT U IENOYCH;
u3zydyeHue B3aumoercteus okcuaa meau(Il) ¢ pactBopom cepHoOil KUCTOTHI, KUCIOT C
METaJIaMU, PEAKUUA HEUTpadu3alMM; IOJYyYeHHE HEPACTBOPHUMBIX OCHOBAHMIA,
BBITECHEHHE  OJHOTO  METa/ula JAPYrMM M3  pacTBOpa  COJM;  pEILICHUE
AKCIEPUMEHTANIBHBIX 33a/lad 10 TeMe «BaxHeliine KiIacchl HEOPTraHUYECKUX
COCIMHEHUI.

[lepnonnueckuii 3akoH U llepnonnueckas cucteMa XUMHAYECKUX DJIEMEHTOB
. N. Menneneea. CtpoeHue aToMOB. XUMUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIUH.

[lepBble TMONBITKM KJIACCH(PUKALIUU XUMHYECKMX 73ieMeHTOB. Ilonstne o
Ipynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M UIEJOYHO3EMEIbHBIE METalIbI,
raJIOr€Hbl, UHEPTHBIE Ta3bl). *DJIEMEHThI, KOTOpPbIE 00pa3yroT aM(OTEpPHbIE OKCUIBI U
TUAPOKCUIBL. *

Ilepnognueckuit 3akoH. Ilepuomuueckas cucreMa XUMHMUYECKUX DJIEMEHTOB
. . MenneneeBa.  KopoTtkomepuognass u  *nmnuHHOmMepuoaHas™®  (opmbl
[lepuoanueckor cucreMbl xumuueckux 3imemeHToB [. M. MenneneeBa. Ilepuoasl u
rpynnsl. OU3nyecKuil CMBICI MOPAJKOBOTO HOMEPA, HOMEPOB IIEpUOAA U TPYIIIIBI
JJIEMEHTA.

Crpoenne aromoB. CocrtaB aToMHbIX sAep. *M3oTombl.* DHEKTPOHBI.
CtpoeHue 53JEeKTPOHHBIX 000704YeK aToMOB NEpBBIX 20 XMMUYECKHUX 3JIEMEHTOB
Ilepuommueckonr cucrembl J[. U. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MnoJioxkeHuto B [lepuogunueckoii cucreme 1. . Menneneena.

*3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB JJIEMEHTOB MalbIX NEPUOJOB U
TJIaBHBIX MOATPYIII, B 3aBUCUMOCTH OT aTOMHOTO (IOPSIKOBOT0) HOMepa 3HAaueHUe
Ilepuoguueckoro 3akoHa u Ilepuoanveckor CUCTEMbI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTUs Hayku U npaktuku. J[. . MenneneeB — yd€Hblil 1 rpakjaHuH. *

Xumuueckass cBsA3b. KoBaneHTHass (MOdspHAsT M HENOJSPHAs) CBS3b.
*DNEeKTPOOTPUIIATENBHOCTh ATOMOB XUMUYECKHUX JIEMEHTOB.* loHHas CBSI3b.

CreneHb  OKHCIICHHS. OKHCIINTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
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Hpoueccm OKHCJICHMS M BOCCTAHOBJICHUS. OKMCIIMTEIN U BOCCTAHOBUTEIIN.
XHUMHYECKUHN OKCIICPUMCHT: HU3YUYCHUC o6pa3u03 BCIICCTB MCTAJINIOB H
HCMCTAJIJIOB, BSaHMOHCﬁCTBHG IT'HAPOKCHU A IUMHKA C paCTBOpaMU KHCJIOT U HlGJIO‘iCﬁ;
ITPOBCACHHUC OIIBITOB, HIUTFOCTPUPYIOIINX IMPUMCPBL OKHUCIIUTCIBHO-
BOCCTAHOBHTCJIbHBIX peaKquI (FOpCHI/Ie, PCaKIu pa3jIOKCHUA, COCI[I/IHCHI/IH).

MexnpenMeTHbIe CBSI3H

Peanmnszanyss MeXNpeIMETHBIX CBsS3€d IIPU HM3Y4YEHUM XMMHUM B 8 KIlacce
OCYUIECTBJISIETCS. YEPE3 UCIIOJIb30BAHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK ¥ HOHATHM, SIBISIFOUIUXCSI CACTEMHBIMH JIJIS1 OTAEIBHBIX PEAMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTH: HAay4HbId (DakT, THIOTE3a, TEOpus,
3aKOH, AaHaliM3, CHHTE3, KiIaccuuKalus, T[EePUOJUYHOCTh, HAOJIOJCHHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®dusnka: Matepus, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUYECKUM 3apsj, BELIECTBO, TeNO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, ((M3MUeCKUe BEIMYMHBI, €AUHULIBI U3MEPEHMUS,
KOCMOC, IIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEpaNbl, TOPHBIE MOPOJIbI, TOJE3HBIE
HCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYYEHUA B 9 KIIACCE

BermecTtBo u XuMuyeckasi peakuus

ITepuognueckuii 3akoH. Ilepuoanyeckas cuUcTeMa XUMHYECKHX DJIEMEHTOB
. I. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAIUS, KAIbIUA U UX COCAUHECHUN 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.*

Knaccuduxkaiys 1 HOMEHKJIaTypa HEOpPraHWYeCKUX BEIIEeCTB (MEXTyHapOIHAS
W TpUBHabHas). XUMHUYECKHE CBOMCTBAa BEIECTB, OTHOCAIIUXCS K Pa3IUYHBIM
KJaccaM HEOPraHWYECKUX COCIUHEHHH, TEeHETUYECKas CBSI3b HEOPraHUYECKUX
BCILICCTB.

Knaccudukanust XuMuuecKuxX peakiifii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCITY
M COCTAaBy YYAaCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3h(dEKTy, Mo
M3MEHCHHIO CTEIICHEH OKHCICHHS XUMHUYECKHUX JJIEMEHTOB, *II0 0OpaTHMMOCTH, IO
Y4aCTHUIO KaTanu3atopa).®* DK30- U dSHAO0TEPMUUYECKUE peakiuu. * TepMOXUMHUYECKUE
ypaBHeHus. *
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*[lonsiTue O CKOpPOCTH XMMHYeckoW peakuuu. [loHsiTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakuusx. [[oHATHE O TOMOreHHBIX U TeTEePOTrEeHHBIX
peakuusax. IloHdatne o XuUMUYECKOM paBHOBecHH. CMEIIEHME XUMHUYECKOTO
paBHOBecHUA. DaKTOPBI, BIUSIOMINE HA CKOPOCTh XUMMUYECKOW PEAKIIMH U MOJI0KECHUE
XUMHUYECKOTO paBHOBECHS. *

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIC ~ pPEaKIMH,  JJEKTPOHHBIA  OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM peaKIuu. CocraBienue ypaBHEHHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi  C  UCIOJb30BAaHUEM  METoAa
AJIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIUTUYECKOMN JIACCOLMALINH. DIeKTpoIUuTHYECKas
TUCCOIUAaMs. DNEKTPOJIUTHI U HEAIEKTPOJUThl. KaThoHbI, aHMOHBL. *MexaHusm
JUCCOIMAIIMM BEUIECTB C PA3JIMYHBIMU BUAAMU XUMUYECKOW cBsi3u. [loHsiTHE O
creneHu auccouranuu.™ CUIIbHBIE U ClIa0ble AJIEKTPOJIUTHI.

Peakiuun moHHoro obOMmeHa. YCIoBHUSI MPOTEKAHHs PEaKIMii HOHHOTO OOMeHa
0o KoHmla. [lonHble M COKpamIéHHbIE WOHHBIE YPaBHEHUS peakiuid. XHUMUYECKHE
CBOMCTBAa KHUCJIOT, OCHOBaHMM W CoOJieM B CBeTe TMpeJcTaBiIeHUN 00
anekTponuTudyeckor aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakuuy Ha
KaTUOHBI U aHHUOHBI: XJOPHUA-, OpOMUA-, HOIUMI-, Cylbdar-, kapOoHaT-, CHUIMKAT-,
dochar- aHMOHBI; THUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MAarHHs, KaJbllusl,
amoMuHus, kene3a (2+) u (3+), meau (2+), HMHKA, TPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

XUMUYECKUI JKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPHUCTAJUIMUECKUX
PEIETOK HEOPTraHMYECKUX BEUIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa U anmasa),
CJIOKHBIX BEIIECTB (XJIOpHJa HATPHUs); HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM pEeakIMu OT BO3ACUCTBUSL Ppa3IUUHBIX (DAaKTOPOB; HCCIIECIOBAHUE
ANEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, MPOLECCA AUCCOUUALMK KUCIOT, IIEI0uen
U cojieil (BO3MOXKHO WCIIOJIb30BAaHUE BHUJACOMATEPUATIOB); TPOBEICHUE OIBITOB,
WUTIOCTPUPYIONINX MPU3HAKA MPOTEKAHUs peakiuii MOHHOTO oOMeHa (oOpa3oBaHHE
ocaJika, BbIIEJICHUE ra3a, 00pa3oBaHUE BOJbI); OIBITOB, WLTIOCTPUPYIOIINX MTPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuii (TOpeHue, peakiuu pa3ioKeHUs,
COEMHEHNS ); PACIIO3HABAHUE HEOPTAaHMYECKHUX BEIIECTB C MOMOUIBIO KAYECTBEHHBIX
peakIuii Ha UOHBI; PEIICHUE PKCIIEPUMEHTAIBLHbBIX 3a/1ay.

HemeTanmnbsl 1 X coequHEHUS

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIC CTeneHW OKucieHus. CTpoeHHe W (U3MUYECKHE CBOWCTBA IMPOCTHIX
BEIIECTB — TAJIOTCHOB. XUMHUYECKHE CBOMCTBA Ha IIPUMEPE XJIopa (B3aMMOICHCTBHE C
MeTajlylaM{, HeMeTaJllaMiu — BOJOPOJAOM U KHCJIOpOAOM, *mienouamu™).
XnopoBogopon. ConsiHasT  KUCJIOTa, XWMHYECKHE CBOWCTBA, *moiydeHue™,
npumeHeHue. *JlelicTBue XJopa M XJOPOBOJAOPOJA HAa OPraHU3M dYeloBeKa.™
Baxueimme xn0puabl 1 UX HAX0XKICHUE B IPUPOJIE.

OO6mast xapaktepuctrka s1eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
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aTOMOB KHMCJIOPOJIa U Cepbl. XapaKTEePHbIE CTEIIEHU OKUCIICHUS.

CrpoeHue u (pu3HUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
AnnotponHsle MOIU(UKAMU KHCIOpOJa U cepbl. XUMHUYECKHE CBOMCTBA CEPBI
(B3auMopelicTBue *c HeMeTaulaMH™ — BOJOPOAOM U KHCIOPOJIOM, METaJIaMH,
*KOHLEHTPUPOBAHHBIMHU a30THON M cepHOU Kucnotamu).* CepoBOAOPO: CTPOEHUE,
¢u3nyecKkue 1 XUMUYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEILHBIE CBOMCTBA).
Oxkcuapl cepbl Kak NPEACTABUTENM KUCIOTHBIX OKcuaoB. CepHas Kuciora:
dusnueckne M XUMHUECKHe cBoucTBa (oOmme u cruerududeckue). Conu cepHOU
KHCIIOTBI, KauecTBeHHass peaknus Ha cyiabdar-uod. CepHUCTas KHUCIOTA.
*XUMUYECKHE PEeaKIiy, JeKaIlie B OCHOBE MPOMBIIIJICHHOTO COco0a MOTydYeHHS
cepHoOil kucnoThl.* HaxoxaeHue cepbl U e€ coenuHeHuil B mpupope. [Ipumenenue
Cepbl U €€ COCTUHEHHI B OBITY U B IPOMBIIUICHHOCTH. *XUMUYECKOE 3arpsi3HEHUE
OKpY>KaIoIlel CpeJibl COEAMHEHUSMHU Cepbl (KUCIOTHBIE JOXKIU, 3arpA3HEHHE BO3TyXa
1 BOJJOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLEHUS. *

OOmiast xapakTepucTuka 37aeMeHTOB VA-rpymmbl. OcCOOEHHOCTH CTpPOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIE CTEIEHN OKUCIICHHUSL.

A3OT, pacmpocTpaHeHHE B MPUPOAE, (PU3MUECKHE U XUMHUYECKHE CBOWCTBA
(B3auMozelicTBUE € MeTaJylaMM M HEMETaUlaMU - KHUCJIOpPOJIOM M BOJOPOJIOM).
KpyroBopor azora B mnpupone. AMMHak: (pU3NYECKHE U XUMHUYECKHE CBOMCTBA
(oKHuCIeHHe, OCHOBHBIE CBOWCTBA BOJIHOTO PAacTBOpa), *ModydyeHUE™ UM MpUMEHEHHE.
Conn aMMOHHS: C€OCTaB, (PU3MYECKHE W XHMHYECKUE CBOWMCTBA (pa3iloKEHHE,
B3aUMOJICHCTBUE CO ILIeno4Yamu), npuMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHUS. A30THasi KUCJIOTa, €€ (PU3NYECKHe U XMMHYECKUE CBOICTBa (00IIME U
cnenudpuueckue), *nomyuenue.* Hutparsl (pasznoxxeHue). A30THCTas KUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJIEM aMMOHUS B KaU€CTBE MUHEPAJIbHBIX yIOOpEHUM.
*XuMHYecKoe 3arpsi3HEHNE OKpYXarollel cpeibl COeIMHEHUsIMU a30Ta (KUCIOTHbBIE
JOXH, 3arpsi3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB). ™

®ochop, Fammorpomusie wmomudukanuu  pocdopa,*  pusuueckue u
XUMHUYECKHE  CBOWCTBa  (B3aMMOJEWCTBHE C  MeTalylaMH, HEMeTaJljlaMH,
*KOHILICHTPUPOBAHHBIMU A30THOM M cepHOMl kuciotamu).* Oxcupa dochopa (V),
oprodochopHas kucimota: (HU3UYECKUE U XUMHUYECKHE CBOMCTBA, *moiydeHue.*
*[lonsiTue 0 MUHEpalIbHBIX yAOOpeHusX: HuTparbl U Qocdarsl. [lonsTHe o
KOMILUIEKCHBIX yJa00peHusax.®* OOmas XapakTepucThKa 3JIeMEeHTOB [V A-rpymnmsl.
Oco0EeHHOCTH CTPOEHUSI aTOMOB YIJiepoja U KpeMHUsl. BaleHTHOCTh U XapakTepHbIe
CTENIEHU OKHCIIEHHUS aTOMOB yTriepoja M KpeMHus. PacnpocTtpaneHue yriepoaa B
OPUPOJIE, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

VYraepon, amiorpornHbsie Moaudukamuu (rpadur, anmas), Gunueckue u
XUMUYECKME CBOMCTBAa MPOCTHIX BEUIECTB (B3aMMOACHCTBHME C MeETaJUIaMH,
HEMeTaJUIaMH,  *KOHIICHTPUPOBAHHBIMH  a30THOM M  CEpPHOM  KHUCJIOTaMu)*.
Ancopbuus. Kpyrosopot yriepoaa B mpupoae. Okcuasl yriepoaa, ux Gpusnueckue u
XUMHUYECKUE CBOKCTBA, MOJIYYEHUE U IPUMEHEHHUE, AEICTBUE HA OPraHN3M YeJIOBEKa.
*DJxonorudeckue MpoOJeMbl, CBs3aHHBIE ¢ okcuaoMm yriepona(lV); rumotesa
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rJ100aJIbHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBINA 3(dekT.* YronbHas KucioTa u eé
CONIM, UX (PU3NYECKUEe M XHUMHUYECKHUE CBOWCTBA, *MOJyYeHUE U NpUMEHEHHe.™
KauectBennas peakuusi Ha kapOoHaT-uoHbl. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEJIMLIUHE, IPOMBIIUIEHHOCTH U CEIBCKOM XO3SIIICTBE.

OO6mue npeacTaBiaeHUs 00 0COOCHHOCTSX COCTaBa U CTPOCHUSI OPraHUYECKUX
COEMHEHUN yriiepoa (Ha MpUMepe METaHa, dTWICHA, 3TAaHOJIa, YKCYCHON KHUCIIOTHI.
*Ux coctaB m xumudeckoe crpoeHue. Kmaccudukamnuss opraHMuecKux BemecTs.™®
[TonsiTie 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: KUpaX, OEiKax, yrieBoJgax — U UX
poiM B KWM3HU UelioBeKa. *MarepuaibHO€ €AMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTUHECHUN. *

Kpemuuii, ero Qusuueckue © XHMHUYECKHE CBOMCTBAa (Ha MpUMEpe
B3aMMOJICUCTBUSl C METAJUIaMH WM HEMETaUlaMHu), *ToJlydeHre* W TpUMEHEHHE.
*CoenuHenus kpeMHus B npupoje. Oomue npenacrapieHus o0 okcuae kpeMuusa(1V)
U KpemMHueBOM kucinoTe. Cunmkarel, (QuU3MYEeCKMe U XUMUYECKHE CBOWCTBA,
MOJIyYCHHE W TMPUMEHEHHWE B OBITY, MPOMBIIUICHHOCTH (B MEIUIIMHCKOM,
AJIEKTPOHHOM, CTPOUTENbHOW U Jp.). BakHelilue CTpOUTETbHBIE MAaTEepUaIbI:
KepaMHuKa, CTEKJI0, IIeMeHT, OeToH, kene300eToH. IIpoGiembl Oe3ormacHoOro
UCIIOJIb30BAHUS CTPOUTEIBHBIX MaTEPHAJIOB B MIOBCEIHEBHOM KU3HMU. *

XUMUYECKUN SKCIEPUMEHT: M3ydeHHE OOpas3l0B HEOPTraHUYECKUX BEIIECTB,
CBOMCTB COJITHOM KUCJIOTBI; MPOBEACHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUJI-UOHBI U
HaOJI0/ICHUE TIPU3HAKOB HX MPOTEKAHUS, OMBITHI, OTpaxaromue (HU3NUECKUe U
XUMHUYECKHE CBOMCTBA TaJIOTEHOB M HX COCIWHEHUN (BO3MOXHO HCIIOJbH30BAHUE
BHJICOMATEPHUAJIOB); O3HAKOMJIEHHE ¢ oOOpasliamMu XJOPUI0B (TaJIOrE€HU]IOB);
O3HAaKOMJIEHHE ¢ 0Opa3laMu Cepbl U €€ COCTUHEHUSIMH (BO3MOXKHO MCITOIh30BaHUE
BHJICOMATEPHUAJIOB); HAOJIOJICHUE Mpollecca OOYrIMBaHUS caxapa Moja JEeUCTBUEM
KOHIECHTPUPOBAHHOM  CEPHOM  KHUCIJIOTBI, MW3yYEHHE XHUMHUYECKHUX  CBOWCTB
pa30aBIICHHOW CEpHOW KHUCJIOTHI, MMPOBEJCHNE KAYECTBEHHON peakiMu Ha Cyibdar-
MOH W HaOMIoJeHHe Npu3HaKa e€ MPOTEKaHWs; O3HAKOMJIEHHE ¢ (U3nYecKuMu
cBolicTBamMH a3oTa, (ochopa W uUX coeauHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIOB), oOpasiamMu a30THBIX U (HocopHBIX ymOOpeHHit; MmoaydeHue
aMMHMaKa U U3YYEHHE €ro CBOMCTB; MPOBEIACHUWE KAUYECTBEHHBIX PEAKIMi Ha HOH
aMMOHMS U (ocdaT-uOH ¥ U3yUYeHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MEAbI0 (BO3MOXHO HCIOJb30BAHUE
BHUJICOMATEPHUAJIOB); H3y4YCHUE MOJeJeld KPUCTAUIMYECKUX peIIETOK —anmasa,
rpaduTa; O3HAKOMJICHHE C TIPOIIECCOM aACcOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IMPOTHMBOTrasza; MOJYYEHHUE YTIIEKHUCIIOTO
raza v u3y4eHHe €ro CBOMCTB; MPOBEJCHNE KaUeCTBEHHBIX peakIluii Ha KapOoHAT- U
CUJIMKAT-UOHBl U U3yYCHUE TPU3HAKOB HX MPOTCKAHMS; O3HAKOMJIEHHUE C
MPOAYKIMEH CUIMKATHON MPOMBIIUIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4
1o Teme «BaxHenme HeMeTauibl U UX COEAUHEHUSD).

MeTtaibl 1 ux COCIHUHCHUA
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OO6m1as xapakTepUCTUKa XUMHUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAHHHU
ux nonoxeHus B llepmogmueckoil  cucremMe  XMMHYECKHX  3JIEMEHTOB
. . MenaeneeBa u cTpoeHuss atroMoB. CTpoeHHe MeTauioB. Meramueckas
CBSI3b W METAJUIMYECKAsl KpUCTaJIM4yecKas pemeéTka. DNEKTPOXUMHYECKHM Pl
HanpspKeHU  MeTauioB.  (Pu3Myeckne M XUMHUYECKHE CBOMCTBA METAJIOB
(B3amMoOCICTBHE C KHCIOPOIOM, BOJOW, KucioTamu). *OOmue CcrmocoObl
MoJy4yeHuss MeTauioB. lloHSATME O KOppO3MHM METAIOB, OCHOBHBIE CIOCOOBI
3alUTBl UX OT Koppo3uu. CruiaBel (CTallb, YyT'YH, JIOPATIOMUHUNA, OpOH3a) U UX
MpPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH. *

[lemounble MeTawibl: NojoxkeHue B llepmoanueckoil cucTeMe XUMUYECKUX
anemeHToB J[. U. MengeneeBa; crpoeHne aromoB. Haxoxnaenue B mnpupoje.
du3znyeckre U XUMUYECKHE CBOMCTBaA (Ha mpuMmepe HaTpus U Kamus). OKcuuabl u
TUAPOKCUIBI HATpUS U Kanud. [[puMeHeHre EeT04YHbIX METAIIJIOB U UX COCIUHEHUI.

[[lenoyHO3eMeENbHBIE ~ METAUIBI ~ MarHMii W KaJbUUW:  IOJIOKECHHE
B [lepuognueckon cucreMe xumuueckux sneMeHToB [[. M. Menneneesa; ctpoeHue
UX aTOMOB; HaX0XJIeHHE B Ipupoje. PU3ndecKue U XUMUYECKHE CBOMCTBA MarHus 1
KaJbIysl. BaxHeiume coenHeHus: Kanblus (OKCUA, TUAPOKCUA, conn). *JKEcTkocTh
BOJIbI U CIIOCOOBI €€ yCTpaHeHus!. ™

AnroMuHUN: TION0KeHUE B [lepuoanueckoil cucTeMe XMMHYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa; CTpOCHME aToMa; HaxoxzacHue B npupone. dusnueckue wu
XUMHUYECKUE CBOMCTBA aMOMHHHSA. AMQOTEpHbIE CBOMCTBA OKCHAA U THIPOKCHIA
AIFOMUHUS.

Kenezo: mnonoxenue B llepmogmyeckonl cHCTEME XUMHUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa; CTpOEHME aToMa; HAXOXKICHHE B mnpupoae. Pusndeckue u
XUMUYECKHE CBOMCTBA Keje3a (B3aUMOAEHCTBHE C METaUlaMH, KHCIOTaMU M
cossamu). Oxcubl, Tuapokcuas u conu xenesa(ll) u sxeneza(Ill): cocras, cBolicTBa u
*nonmydyenue.*

XUMUYECKUH IKCIEPUMEHT: 03HAKOMJIEHHE C 00pa3aMi METAJUIOB U CIUIABOB,
UX (U3NYECKUMHU CBOWCTBAMHU; M3yYEHUE pPE3yJIbTaTOB KOPPO3UU METaJIOB
(BO3MOKHO MCHOJIb30BAaHUE BUJCOMATEPHANIOB), OCOOEHHOCTEW B3aUMOJEHUCTBUS
OKCHJIa KaJIbLIUA U HATPUs C BOJOH (BO3MOYKHO HMCHOJIb30BaHUE BUIAEOMATEPUAIIOB);
MCCJIEIOBAHUE CBOMCTB KECTKOM BOBI; MPOIECCAa TOPEHUsl *kKejle3a B KUCIOpOJe
(BO3MOXKHO ~ HKCIIOJIb30BAaHME  BHUJIEOMATEPHANIOB);  NPHU3HAKOB  MPOTEKAHUSA
KAueCTBEHHBIX PEAKIMI HA MOHBI (MarHus, KajablUs, aTIOMUHUSA, TUHKA, )kene3a(1l) u
xenesa(lll), menu(Il)); HaOmroneHre U oMUCaHUE TTPOIIECCOB OKpAIIMBaHUS TJIAMEHHU
MOHAMM HATpUs, Kajdus M KaiblUs (BO3MOXKHO HMCIOJIb30BaHUE BHUIEOMATEPUAIIOB);
Uccien0BaHne aM(pOTEPHBIX CBOMCTB TMIPOKCUIA ATIOMUHUS U TUIPOKCUAA ITUHKA;
pelIeHre SKCIEPUMEHTAIbHBIX 3a7ad 1o TeMme «BaxHelme MeTaibl U UX
COEIMHEHHUSI.

XuMus U OKpyXKarolas cpena
*HoBble MaTepualbl U TEXHOJOTUHU. BelecTBa U MaTepualibl B MOBCETHEBHON
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KU3HU 4YelloBeKa. XUMHUS U 310poBbe. be3omacHoe HCHOIb30BaHUE BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. llepBas momouip Npu XUMHYECKHX OOrax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMYECKON IPaMOTHOCTH. *

*XUMHUYECKOE 3arpsi3HEHUE OKpYKalllel cpenbl (MpeaenbHas IOMyCTHMAast
koHieHTpaius BemectB — IIJIK). Ponp XuMum B pemieHMM 3KOJOTHYECKHX
npobiiem. *

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

XHWMHUYECKHUI SKCIIEPUMEHT: U3yUYE€HHE 00pa3L0B MATEPUAIOB (CTEKIIO, CIIJIABbI
METAJLJIOB, TOJIMMEPHBIE MaTEpUabl).*

MexnpenMeTHsIe CBSI3H

Peanuzanust MeXNpeIMETHBIX CBs3€M NpH H3yd4eHHMM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCSl Yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK W MOHATHUN, SBJISIFOIINXCSI CUCTEMHBIMU JIJISI OT/IENBHBIX MPEMETOB €CTECTBEHHO-
HAY4YHOTO IUKIIA.

OO1mMe ecTeCTBEeHHO-HAy4YHbIE TOHATHSA: Hay4YHbIA (haKT, THIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KIacCuPUKalus, TMEPUOAUIYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTTMPOBAaHNE, HU3MEPEHUE, MOJICITb, SIBICHHE, TAPHUKOBBIA YD (DEKT,
TEXHOJIOTHSI, MaTCPHAITBI.

dusnka: MaTepus, aToM, JEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIbI,
PaJMOaKTUBHOCT, MOJICKYJIa, ANEKTPUICCKUI 3aps, TIPOBOTHUKH,
MOJTYIPOBOTHUKH, TUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHME BEIIECTBA, ra3, PacTBOpP, PACTBOPUMOCTb, KPHUCTAINIMYECKas PEIIETKa,
CIUTaBbI, (PU3MYCCKHUE BETUIMHBI, CIMHUAIIBI H3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTRO,
TJIaHEThI, 3BE31b1, CoHIIC.

buonorus: ¢orocunTes, npixanue, Ouocdepa, IKOCHUCTEMA, MHUHEPAIbHbBIE
yI0OpEeHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MTOPOJIbI, MOJIE3HBIE
UCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
«XUMHUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

B uenom pesynbrarsl ocBoeHusi oOywaromumucs ¢ 3P yyebHoro mpeamera
«XuMus» JTOJKHBI COBIAJaTh ¢ pe3ynbraramu denepaiibHON pabouell mporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3HAYUMMBIMU SIBJISIIOTCS:

JIMYHOCTHBIE PE3VJIbTATHI:

JIM4HOCTHBIE pe3yJIibTarbl OCBOCHUA  IMPOIrpaMMbl  OCHOBHOIO 06HI€FO
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o0pa3oBaHMs JIOCTUTAIOTCS B XoJie OOy4YeHHs XMMHH B €IMHCTBE Y4YeOHOW U
BOCIIUTATENBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCHUCKUMHU
COLMOKYJIBTYPHBIMM W JIyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, TPHUHSITBIMUA B
oOlecTBe TMpaBWjIaMd M HOPMaMu TOBEJAEHUS U CIOCOOCTBYIOT MpoleccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYarOIIUXCS.

JIuyHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS ~ CUCTEMOW  TO3UTUBHBIX  I[ICHHOCTHBIX  OpPUEHTAMU U
paciIMpeHre OnbITa ASSTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTUYECKOro BOCIIUTAHUS:

[IEHHOCTHOT'O OTHOIIICHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U
HAay4yHOMY HACJIEIMIO, TOHUMAHUSI 3HAYEHUS XUMHUUYECKOM HAyKh B KU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh JITOCTOBEPHOW HH(POPMAIMEH O
NEPEAOBbIX JOCTHKEHUSAX M OTKPBITHUSX MHPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUS] O COLMAJIbHBIX HOpPMax W MpaBUJaX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHO-HUCCIIEA0BATEIbCKOM, TBOPUECKON U JPYTUX BUIAX JAEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM JI€SITEIBHOCTH TMPU  BBIMOJHEHUH
y4eOHBIX, MO3HABATEIBHBIX 3aJlad, BBIMOJHEHUH XUMHUYECKUX HKCIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOTIOHUMAHHUIO ¥ B3aUMOIIOMOIIIH
B IIpoIlecCce ITOM y4eOHOM JesATeTbHOCTU, TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE U
MOCTYIKH CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCJIEACTBUM MOCTYIIKOB;

3) IEHHOCTH HAyYHOT'O MO3HAHMUSI:

MHUPOBO33PEHYECKUX MPEACTABICHUN O BEIIECTBE M XMMHUYECKOW pPEaKIIHH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH M COCTaBJISIOIIMX
OCHOBY JUIsl TIOHMMaHHSI CYIIHOCTH HAy4YHOW KapTHUHBI MUpPa, MpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJbI, B3aUMOCBA3AX 4YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MMO3HABATEIbHBIX MOTHUBOB, HAIPABJIICHHBIX HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01aeMBbIX MPOIECCOB U SIBICHUMN;

MO3HABATENbHON, MHPOPMAITMOHHON M YUTATEIBCKOU KYJIBTYPHI, B TOM YHUCJIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C  y4eOHBIMU TEKCTaMH, CIPABOYHOI
JUTEPATypoOi, JOCTYIIHBIMM TEXHUYECKMMHU CPEACTBAaMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEepeca K OOY4YeHHWIO W TIO3HAHWIO, JI0003HATEIBLHOCTH, TOTOBHOCTH U
CITIOCOOHOCTH K caM000pa30BaHUI0, MPOCKTHON U UCCIIEIOBATEIHLCKON JIEITEIHLHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIPaBICHHOCTU U YPOBHS 00YUYEHUS B JabHEHUIIIEM;

4) popmMupoBaHUS KyIbTYPHI 3I0POBBSI:

OCO3HAHUSI 1EHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBI 00pa3 KWU3HU, OCO3HAHUSA TIOCIEACTBUN U
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HETIPUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJUMOCTH  COOJIIOZICHUS TpaBWiI  OE30MacHOCTH MpPHU  OOpaAIlleHHH  C
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PeaIbHOMN KU3HHU;

5) TpyAOBOTO BOCIIUTAHUS:

HHTEpeca K MPaKTHUYECKOMY M3Yy4EeHHUIO TTpodeccruil U Tpyaa pa3IMdHoOro poja,
YBOKEHHUE K TPYIY U pe3ybTaTaM TPYAOBOU JEATEIbHOCTHU, B TOM YHCIIE€ HA OCHOBE
MPUMEHEHUST  MPEAMETHBIX  3HAHUW 1O  XWMHH, OCO3HAHHOTO  BBIOOpA
WHJIUBUAYAJIbHOU TPAeKTOPUU MPOJIOHKEHUsT 00pa3oBaHMsI ¢ yU4ETOM JMYHOCTHBIX
WHTEPECOB M CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCHENHOW TpodheCCHOHATBFHON ACITEIBPHOCTA W PAa3BUTHUS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHON CpEIE;

6) 2KOJIOTUYECKOT0 BOCITUTAHMUS:

HKOJIOTHYECKU I11eJIeCO00Pa3HOT0 OTHOIIECHUS K MPUPOJE KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMS, TOHUMAHUS IIEHHOCTU 3J0POBOTO H
O6e3zomacHoro oOpa3a JKM3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
¢u3nuecKOMy U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHHUS IIEHHOCTU COOJIOACHUS
npaBuil 0€30MaCHOTO MOBEJCHUS MPU paboTe ¢ BEIECTBAMHM, a TAK)KE B CUTYaIIMIX,
YTPOKAIOIIKX 30POBBIO U )KU3HH JIFOACH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJydaeMble NPU U3YYECHUU XUMUHM, IS
peleHns 3a1ad, CBSI3aHHBIX C OKPYXAIIEW NPUPOJHOM CpPENOM, NOBBIIICHUS
YPOBHSI ~ DKOJIOTUYECKOM  KyJbTYpbl, OCO3HAHHUS  IJI00AJILHOIO  XapakrTepa
AKOJIOTUYECKUX MTPOOJIEM U MyTeH UX PEIICHUSI TOCPEACTBOM METOJI0OB XUMUU;

HKOJIOTMYECKOTO  MBIIUICHUS,  YMEHHUSI  PYKOBOJICTBOBAaTbCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIbHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3VYJIbTATHI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHHS 00Pa30BaTEILHOM MPOTpaMMbl IO
XMMHUHU OTPa)KalOT OBJIAJICHUE YHUBEPCAIbHBIMU MO3HABATEILHBIMU JICHCTBUSMH, B
TOM YHCJIE:

1) 0a30BBIC TOTHYECKHUE JCHCTBU:

BBISIBJIATh IPUYMHBI U CJICICTBUS TPOCTHIX XUMUYECKHUX SBJICHUM;

OCYIIECTBIISITh CpaBHEHHE, KIACCHU(PUKAIIMIO XHUMHUUYCCKHUX BEIISCTB IIO
3aJJaHHBIM OCHOBAHUSIM M KPUTEPUSIM JIJISI YKa3aHHBIX JJOTMYECKUX OTEepallnid;

CTPOUTH JIOTUYECKOE CYXJCHHE TIOCJe MPEABAPUTEIILHOTO  aHaIu3a,
BKJTFOYAIOIIIEE YCTAHOBJICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3EH

Co3/laBaTh, MPUMEHSATH W NPEOOPA30BBIBATH 3HAKU W CHUMBOJIBI, MOJIEIU M
CXEMBI JIJISI pellieHUs Y4eOHBIX U MO3HABATENIbHBIX 3a/1a4 C MMOMOIIIBIO Me/1arora;

MPOTHO3UPOBATh BO3MOXKHOE PpAa3BUTHE XHWMHUYECKUX TIPOIIECCOB U UX
IIOCJICJICTBHUS,

2) 0a30BbIC UCCICAOBATEILCKUE JCHCTBUS:

C TIOMOIIBI0 Tejarora MPOBOAUTh XUMHUYECKUM  OMNBIT, HECIOXKHBIN
OKCIIEPUMEHT, JJISI YCTAHOBJICHHUS OCOOCHHOCTEM OOBEKTAa HW3Y4YCHHS, MPUUYUHHO-
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CJIEICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH 00BEKTOB MEXKY COOOM;
C MOMOIIBIO TElarora WM caMOCTOATENIbHO (opMyIupoBaTh 0OOOLICHUS U
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOACHUS, OIIbITA;
3) pabota ¢ uHopManuei:
BBISIBIISATD N€PUIIUTHI MHGOPMALIMH, TAHHBIX, HEOOXOIUMBIX JJI PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;
nmpeo0pa3oBeIBaTh WH(MOPMAIMIO W3 OJHOTO BUAA B Apyrou (tabmuiry B
TEKCT U Ip.);
UCKATh WM OTOMpaTh MHGOPMAIMIO WM TaHHBIE U3 HCTOYHUKOB C YIETOM
MIPEIOKCHHON yIeOHOM 3a1a4M U 33 TaHHBIX KPUTCPUEB.

OBnaseHne yHUBEPCATLHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpPraHM30BbIBaTh Y4eOHOE B3aUMOJICHCTBUE B IpyIIe (OmpeneisaTh oO0Iue
LeJIN, PACIPENENsATh POJIM, T0TOBAPUBATHCS IPYT C APYTOM U T. [1.).

C TIOMOINBK IIejarora MWiad CaMOCTOSITEIBHO COCTAaBJIATH YCTHBIE W
NUCbMEHHBIE TEKCThl C MCHOJIb30BAHUEM WJUIIOCTPATUBHBIX MATEPHANIOB JJIA
BBICTYIUIEHUS [IEPE]] ayAUTOPUEH;

OpPraHM30BbIBATh y4€OHOE COTPYJHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM M CBEPCTHUKAMM; pabOTaTh MHJIMBHUIYAIbHO U B TPYMIE: HAXOAUTh O01Iee
pelnieHre M paspemaTbh KOH(IMKTBI Ha OCHOBE COTJIaCOBAaHUS MO3MIMI W ydeTa
MHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh U OTCTauBATh CBO€ MHEHHUE;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOWMHA NPOAYKT, NPUHUMATh H
pa3feNATh OTBETCTBEHHOCTh M MPOSBIATH TOTOBHOCTH K IMPENOCTABICHUIO OTYETa
repes rpyIon.

OBnajsieHre YHUBEPCATBHBIMU YU€OHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxuBaTh M (POPMYJIHPOBATH y4eOHYIO MpoOJIEMy, OMPENeNsiTh Ieb
y4eOHOM JIeSITCIIHbHOCTH;

BJIAJICTh OCHOBaMHU CAMOKOHTPOJI, CAMOOLICHKH, TPUHITUS PEIICHU U
OCYIIECTBIICHUS! OCO3HAHHOTO BHIOOpA B Y4eOHO U MMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCUTHh CBOM ACHCTBHS C IUIAHUPYEMBIMH pPE3yJibTaTaMU, OCYIIECTBIAThH
KOHTPOJIb CBOEH JEATEIIBHOCTH B IPOLIECCE JOCTHKEHUS PE3ysbTaTa, ONPENeisATh
cnocoObl  JEHCTBU B paMKax NPEIJIOKEHHBIX YCIOBUM M TpeOOBaHMIA,
KOPPEKTUPOBATh CBOM JAEHCTBUSA B COOTBETCTBUM C U3MEHSIIOLICHCSA CUTyalluE;

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAIAraTh IUIaH €€ U3MEHEHUS;

NPEeABUACTh TPYJHOCTH, KOTOPhIE MOTYT BO3HMKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPBIM HE ObUI JOCTUTHYT TpeOyeMbIil pe3ynbTaT
NEeSATEIbHOCTH, ONPENEATh MO3UTHUBHBIE M3MEHEHUS W HalpaBJICHMs, TPeOylolue
JanbHeHIen paboTsl;

OCO3HAaHHO OTHOCUTBCS K APYIOMY YEJIOBEKY, Er0 MHEHHIO.
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IMPEAMETHBIE PE3VIJIBTATDI

B cocraBe mnOpeaIMETHBIX pe3yJbTaTOB IO OCBOCHHIO  00S3aTEIBHOIO
collepKaHUs, YCTAHOBJIEHHOro JaHHOM @enepanpHOl paboueld NPOrpamMMoi,
BBIJICTISIIOT: HAay4yHbI€ 3HAHUS, YMEHUSA U CIIOCOOBI JEUCTBUM, CHEHU(PUUECKHUE IS
y4eOHOro mpeaMera « XuMuUs», BUJIbl JESTEIBHOCTH O MOJIYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpIpEeTaluy, MpeoOpa3oBaHUI0 M MPUMEHEHHMIO B Pa3jIMYHbIX YYEOHBIX U
HOBBIX CUTYalUX:

IIPEICTABIICHHE O 3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SIBJICHUN IPHUPOJBI,
[OHMMaHue OOBEKTUBHON 3HAYMMOCTM OCHOB XMMHMUYECKOM HAyKM Kak o0yactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOHIEH KYyJbTypbl M MPAKTHYECKOM
JeSITEIbHOCTH YEeJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBAa; MOHUMaHHE MecTa
XUMUU CPEJI JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMU MOHATUMHOTIO armapaTa U CUMBOJIMYECKOIO SI3bIKa XUMHHU
JUISL  COCTaBJIEHHUSI (POPMYJT HEOPraHMYECKUX BEUIECTB, YPABHEHUN XHUMHUYECKUX
peakiuii (C Omopol Ha anropuT™M YYEOHBIX JACHCTBHI); BJIaJICHUE OCHOBaMU
xumudeckoil HoMeHkiatypsl (IUPAC u TpuBHanbHOW) U yMEHHE MCIOJIb30BaTh €€
JUIA  pelleHus Yy4eOHO-TMO3HABATEIbHBIX 3a/7ad C IIOMOLIBIO YYHUTEINs; yMEHHE
UCIOJIb30BaTh MOJAEIH JIUIsl OOBSACHEHUSI CTPOCHUSI aTOMOB U MOJIEKYJI TI0 aJITOPUTMY
C OIIOPOU Ha OIPEICIICHHUS;

IIPENCTABICHAE O CHCTEME XUMWYECKHX 3HAHUW W YMEHHE C ITOMOILBIO
YUUTENS IPUMEHATh CUCTEMY XMMHYECKUX 3HAHUM U1l YCTAHOBJICHHS B3aUMOCBSI3EH
MEXAY H3YYCHHBIM MaTE€pUaJIOM M IIPpU IMOJYYECHHH HOBBIX 3HAHWW, a TaKXeE B
MpoLIeCCEe BBINOJHEHUA Y4YeOHBIX 3aJaHuil W mnpu paboTe ¢ HMCTOYHUKAMU
XUMUYECKON HHPOPMALIMH, KOTOPasi BKJIIOYAET:

BOKHEUIINE XUMUYECKHE TMOHITHS: XMMUYECKHHA AJIIEMEHT, aTOM, MOJIEKYyJa,
BEILIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS W HEOJHOPOJHAS CMECH,
OTHOCUTEJIbHBIE AaTOMHAsI M MOJIEKYJIIpHAs MaccChl, KOJUYECTBO BEUIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIA 00BEM, OKCHJ, KUCIIOTA, OCHOBAaHUE, COIb (CpeaHsis),
XUMUYECKasl peaklus, pPEaKUWUd COCAUHEHUS, PEaKUHHU pas3JIoKEHUs, peakuuu
3aMEIIeHMs, peakIuu oOMeHa, TeroBod dddexkt peakuum, OSK30- W
SHAOTEPMUYECKHE PEAKLHH, PACTBOP, MACCOBAasl JOJISI XUMHUYECKOIO 3JIEMEHTA B
COEIMHEHHH, MACCOBasl JOJS M NPOLEHTHAs KOHIIEHTpPalWs BEIIECTBA B PacTBOPE,
AIpO aToMa, DSJIEKTPUYECKH CJOM aToMa, aToMHas opOuTaib, pajuyc aroma,
BaJICHTHOCTb, CTENEHb OKHCIICHHS, XUMHYECKasi CBS3b, JJIEKTPOOTPULIATEIBHOCTD,
MOJISIPHAs. M HETOJISIPHAsI KOBAJIEHTHAsI CBSI3b, MOHHAS CBSI3b, METAJNINYECKAS CBS3b,
KpUCTAJNIMYECKas peleTka (aToMHasi, MOHHAs!, MeTaJNTInYecKas, MOJIEKYJISIpHast ), HOH,
KaTUOH, aHUOH, 3JIEKTPOJIUT U HE AJIEKTPOIUT, FNEKTPOJUTHUUYECKAs IUCCOLMALIMS,
peaklMy  HWOHHOTO  OOMEHAa,  OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIUH,
OKHCIIUTENIb W BOCCTAHOBHUTENb, OKHCIEHWE M BOCCTAHOBIICHHE, DJIEKTPOJIN3,
XUMUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMble pEaKIUH, CKOPOCTh
XUMHUYECKON peaklnu, KaTtaau3aTop, npeneabHo gomyctumas konuenrpauus (II1K),
KOPPO3Hsl METAJIOB, CIUIABBL;
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OCHOBOMOJIAralOIIME  3aKOHbl ~ XMUMHHU: 3aKOH  COXPAaHEHUs  Macchl,
[lepuomnueckuii 3axkoH [l. 1. MenneneeBa, 3akOH IOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XHMHH: AaTOMHO-MOJIEKYJIIPHASI TE€OPHS, TEOPHUS JIIEKTPOJIUTHUECKON
IUCCOLIMAIINY, a TAK)KE MPEACTABIICHHS O HAYYHBIX METOJAX MO3HAHUS, B TOM YHCIIE
AKCIEPUMEHTAIIBHBIX U TEOPETUUECKUX METOAaX UCCIEAOBAaHUS BEUIECTB U U3yUCHHUS
XUMHUYECKUX PEAKIIUN;

MPEJICTABICHUE O TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHWMHYECKUX
AJEMEHTOB (paauyc aroMa, »BJIEKTPOOTPUIATEIBHOCTh), MPOCTBIX U CIOXKHBIX
BEIIIECTB OT IMOJOKEHUS 3JIeMEHTOB B [lepuoandeckoii cucreme (B MaJibIX MEPUOJIAX
Y TJIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOIO CTPOCHUS aTOMa; YMEHUE OOBSICHSTH CBSI3b
MOJIOKEHUS dyieMeHTa B [leproauyeckoil cuctemMe ¢ YMCIOBBIMHU XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XMMHUYECKHUX HJIEMEHTOB (COCTaB U 3apsija sjpa, oOlee Yucio
AJIEKTPOHOB), PACIPENCIICHUEM JJIEKTPOHOB MO PHEPreTUYECKUM YPOBHSIM aTOMOB
NEPBBIX TPEeX IMEPUOJIOB, KalUig U KaIblMs; KIACCUDUIMPOBATH XUMHUYECKUE
AJIEMEHTHI C OIMOpPOM Ha OmpeaesieHus (PU3NYECKOro CMbIcia HMU(PPOBBIX JTaHHBIX
NEPUOUYECKOM TaOIUIIbI;

yMEHUE KJIACCU(UIIUPOBATh XHUMHYECKHUE DJIEMEHTBhI, HEOPraHUYEeCKUe
BEIIIECTBA Y XMMUUYECKUE PEAKIIMU C OTIOPOM HA CXEMBbI; ONPEACIISITh BaJIGHTHOCTh U
CTENEHb OKHUCJICHUS XHUMHUYECKHX OJJIEMEHTOB, BHUJl XUMHYECKOW CBS3U U THI
KPUCTAJUIMYECKON CTPYKTYphl B COCIUHECHUSX, 3apsiji HOHA, XapakTep Cpelbl B
BOJIHBIX PacTBOpPAX BEIECTB (KUCIOT, OCHOBaHUM), OKUCIUTEIh U BOCCTAHOBUTEIb
10 AJITOPUTMY yU€OHBIX JCHCTBHUIA;

YMEHHUE XapaKTepU30BaTh C OMOPOM Ha cxemy (U3UYECKHE U XUMUUYECKHUE
CBOMCTBA MPOCTHIX BEHIECTB (KUCIOPO, O30H, BOJIOPOJ, TpaduT, aiMa3, KpeMHUH,
asort, ¢ocdop, cepa, XJI0p, HATPUM, KaJIUi, MAarHUM, KaJbIIUHA, ATFOMUHUHN, )KEJIe30) U
CIOKHBIX BEIIECTB, B TOM WYHCJI€ HMX BOJHBIX pacTBOpoB (BOJa, aMMHUaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHABI W TUApOKcHIbl MeTtauioB [ - IIA rpynm,
amomunug, menu (I1), nunka, sxenesa (11 u III), okcuner yrinepona (I u IV), kpemuust
(IV), azota u dochopa (III u V), cepst IV u VI), cepuucras, cepnas, azorucras,
azotHas, docdopHas, yroiabHasi, KpeMHHUEBas KHUCJIOTa U HMX COJIU); OMHCHIBATH C
OTIOpOM Ha IUIAH W KJIIOUEBBIE CJIOBA, YMEHME MPOTHO3UPOBATH M XapaKTEPHU30BAThH
CBOMCTBAa BEIECTB B 3aBUCHUMOCTM OT HMX COCTaBa M CTPOCHHUS TIOCIE
MpeIBAPUTENILHOIO aHAJIN3a O/ PYKOBOJCTBOM II€/larora, MpUMMEHEHUE BEIECTB B
3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMUUYECKUX MPEeBpaIeHUN
B Pa3JIMYHBIX YCJIOBUSX, BIUSHUE BEIIECTB U XMMHUYECKUX MPOIECCOB HA OPTaHU3M
YEJIOBEKA U OKPYKAIOIIYIO TPUPOJIHYIO CpEy;

YMEHHUE COCTaBJATh IO O0pas3lly, CXeMe, aJIrOpuTMy Y4eOHBIX AEHCTBUHI
MOJIEKYJISIDHBIE M HWOHHBIE YPaBHEHUS peakiuil (B TOM YHCIE pEeaKUUuid HMOHHOTO
oOMEHa ¥ OKHUCJIHTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHi), WUIIOCTPUPYIOIINX
XUMUYECKUE CBOMCTBA M3YUYECHHBIX KJIACCOB /TPYNIl HEOPraHMYECKUX BEUIECTB, a
TaKXe MOATBEPKIAIOIIUX TEHETUYECKYIO B3AUMOCBS3b MEXK/ly HUMH;
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YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0 M MOJSIPHYKO MAaccChl
BELIECTB, MACCOBYIO JOJII0 XMMUYECKOIO IEMEHTa B COCIMHEHNN, MAaCCOBYIO JOJIO
BEIIECTBA B PACTBOPE, KOJUUECTBO BELIECTBA U €TI0 Maccy, 00bEM ra3oB ¢ OMOPOM Ha
oOume (GopMyJibl; yMEHHME HPOBOAUTH pacyeTbl IO YPAaBHEHUSIM XUMHUYECKHX
peakuuii M HaXOAWTh KOJIMYECTBO BEILIECTBA, OOBEM M MacCy pEarcHTOB WM
MPOAYKTOB PEaKIMK C ONMOPOM Ha o0pasel], AIrOPUTM yueOHBIX JICHCTBUIA;

BJIQJICHHE OCHOBHBIMH METOJaMH HAy4YHOTO TMO3HaHUs (HaOIrofeHwHe,
U3MEPEHHE, SKCIEPUMEHT, MOJECIUPOBAHNE) IPU U3YUYEHHH BEIIECTB U XMMHYECKUX
SBIICHUN C OMOpPOM HAa aJrOPUTM Y4YeOHBIX ACUCTBUN; yMeHHE C(HOPMYIUPOBATH
npoOJeMy U MPEMIOKHUTh IyTH €€ PElIEHUsl C MOMOUIbI0 NeAarora; 3HaHue OCHOB
O0e3omacHOM pabOTBI C XUMHYECKHMH BEIIECTBAMH, XUMHUYECKOW TMOCYIOH U
71a00paTOPHBIM 000PYI0OBaHUEM;

HaJIM4YME€ NPAKTUYECKUX HABBIKOB IUIAHUPOBAHMS W OCYLIECTBJICHMS
CIENYIOIIMX XUMHUYECKHX OSKCIHEPUMEHTOB IO PYKOBOJICTBOM YUYHUTEIS C
00Cy>KJI€HHEM I1JIaHa paOOThl UM COCTaBICHUEM TaOJIUIIbIL:

U3yYEHUE U ONMCaHUe (PU3NUECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHUE C PU3NUECKUMH U XUMHUUYECKUMH SIBIICHUSIMU;

OIIBITHI, HJUTFOCTPUPYIOLIME IPU3HAKU POTEKAHNUSI XUMUYECKUX PEAKLIN;

U3Y4YEHHUE CIIOCOOO0B pa3/ieNieHUsl CMECEH;

MOJIyYeHHUE KUCIOPOIa U U3YUEHUE €r0 CBOMCTB;

MOJIyYeHHE BOJIOPOJIA U U3YUYEHHE €r0 CBOMCTB;

MOJIyYEHHUE YIJIEKUCIIOro ra3a U U3y4eHUe ero CBOMCTB;

MOJIyYeHUE aMMHUAKA U U3YYEHUE €ro CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C OIMPENEIEHHON MacCOBOW JOJENW PACTBOPEHHOIO
BELIECTBA;

VCCJIEIOBAHNE W OINMCAaHUE CBOWCTB HEOPTraHWYECKHUX BEIIECTB Pa3IUYHbBIX
KJIACCOB;

NPUMEHEHHE MHAMKATOPOB (JJaKMyca, METWJIOpaHka U (eHodTanenHa) ais
ONpENEIEHUS XapaKTepa CpeIbl B PACTBOPAX KUCIOT U LIEN0YEH;

U3Y4YEHUE B3aUMOJECHCTBHUS KHCIOT C METaUlaMH, OKCHUAAMH METAJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMH, COJISIMH;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJIHOTO METaJIa IPYTrUM U3 pacTBOpPA COJIH;

UCCIeI0BaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHIOB aTIOMUHHUS U LIMHKA;

pelIeHre AKCIEPUMEHTANbHBIX 3a7ady 1o TeMe «OCHOBHBIE — KJIACChI
HEOPTraHUYECKUX COCTUHEHUN»;

pelIeHrue AKCHEPUMEHTAIBHBIX 3aJad MO0 TeMe «ODJEeKTPOJUTHYECKas
JTUCCOLIMALIMSY,;

pEIlIeHNE SKCIEPUMEHTAIBHBIX 3a/1ad 10 TeMe «BakHelmue HeMeTalulbl U UX
COCIMHEHHUS;

pElIeHNE 3KCIEPUMEHTANBHBIX 3a/1ad Mo Teme «BakHelmme MeTamibl U UX
COCIMHEHHUS;
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XAMHYECKHAE OKCIIEPUMEHTHI, WUTFOCTPUPYIONIUE TPU3HAKU TPOTEKAHUS
peaxIuit HFOHHOTO OOMEHa;

KauyeCTBEHHBIC PEAKIMM Ha TPUCYTCTBYIOIIHME B BOJHBIX pPAacCTBOPAaX HOHBIL:
XJOpUa-, OpoMHUI-, HOAUI-, cyiabdar-, docdar-, kapOoHAT-, CUIUKAT-AaHUOHBI,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHMSI, MarHUs, KaJbIlHsl, aTFOMUAHUS, Kene3a (2+) u
xenesa (3+), menu (2+), IMHKAa;

YMEHUE TPEACTABIATh PE3YJNbTaThl OSKCIEPUMEHTa B (QopMe BBIBOJIOB,
J0KA3aTeNbCTB, TPA(PUKOB U TAOJIUII U BBISBIISATH YMITUPUIECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE  TMpaBwiaMu  0€30MacHOro  OOpallleHHsi C  BEHIECTBAMH,
HCIIOJIb3YEeMBbIMH B TIOBCETHCBHOW JKU3HU, a TAK)KE€ NMPAaBUJIAMH TOBEACHUS B IEISAX
cOepeKeHUs 30pPOBbS W OKPYXKAIOMIEH MPUPOTHON Cpebl, MOHWMAaHHUE Bpea
(ommacHOCTH) BO3MIEHUCTBHSI HA KUBBIE OPTaHU3MBI ONPEACIICHHBIX BEIIECTB, a TAKKE
CIIOCOOOB YMEHBIIICHUS U MPEAOTBPAICHUSI UX BPEAHOTO BO3ACHCTBUS; OHUMAHUE
3HAYEHHUS KUPOB, OCTKOB, YTIEBOIOB JIJIsl OpraHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMH XHMMHUYECKOM TpaMOTHOCTH, BKJIIOYAIONICH yMEHUE
NPaBUJIBHO HCIOJIB30BaTh H3YYEHHBIE BEIIECTBA M MaTepualibl (B TOM 4YHCIE,
MUHEpaJbHbIC YIOOpEHUS, METAJIbI U CIUIaBbl, IPOIYKTHI MepepabOTKHU MPUPOTHBIX
MCTOYHUKOB YTJIEBOJOPOJOB (YTIJisi, IPUPOAHOrO rasza, HedTH) B OBITY, CEIHLCKOM
XO035HUCTBE, HA TPOU3BOJICTBE, YMEHUE TIPUBOJIUTH MPUMEPHI MPABUIHHOTO
WCITOJTH30BaHUS N3YUEHHBIX BEIIECTB U MaTEPUAIOB;

YMEHUE YCTAaHABIMBATh CBS3U MEXKy PEATbHO HAOJI01aeMBIMHA XUMHYCCKIMHU
SBJICHHSIMU W TIPOIIECCAMH, TPOUCXOANIUMHA B MAaKpPO- U MHUKPOMHUPE, OOBSICHITH
MIPUYHHBI MHOTOOOpA3us BEIIECTB; YMEHUE MHTETPHPOBATh XUMUUYCCKHUE 3HAHHS CO
3HAHUSAMU JAPYTHX YIEOHBIX MMPEAMETOB C IIOMOIIBIO TIEarora;

npejacTaBiieHne o cdepax MnpohecCUOHATILHOW NESTEIbHOCTH, CBSI3aHHBIX C
XUMUEH ¥ COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHXKCHHSIX
XUMUYECKON HayKH; HaJIMYMhe ONbiTa pabOThl C Pa3IUYHBIMH HUCTOYHUKAMHU
uH(bOpMAIUU TI0 XUMHUH (HAYYHO-TIOMYJISIpHAS JIMTEpATypa, CIOBApH, CIPABOYHUKH,
UHTEPHET-PECYpPChl) C OMOpPOW Ha aNropuTM: YMEHHE OOBEKTHBHO OIICHUBATH
UH(OPMAITUIO O BEIIECTBAX, UX MPEBPAIIECHUAX U MPAKTUICCKOM MPUMEHEHHH.

TpeOoBaHUsT K NpPEIMETHBIM pe3yjbTaTaM OCBOCHHMS Y4YeOHOro mnpeaMmera
«Xumus», pacrpeiesieHHbIe 10 rojilaM 00y4YeHus

Pe3ynpTaThl mo roaam (GopMyIHpPYIOTCS MO MPUHUMUIY A0OABIEHUS HOBBIX
pEe3yNbTaTOB OT TOJa K TOJly, y>K€ Ha3BaHHbIE B MPEAbIAYIIUX TOJIaX MO3ULIHUU, KaK
paBUiIO, JIOCIOBHO HE MOBTOPSIOTCS, HO YUYMTHIBAIOTCS (pE3yJbTaThl OYEPEAHOIO
roJia Mo YMOJYaHHUIO BKIIOYAIOT PE3YNbTAThl MPEABIAYIIUX JIET).

8 KlIACC

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSITUI: aTOM, MOJICKYIJIA,
XUMHUYECKUHN 9JICMCHT, IIPOCTOC BCHICCTBO, CJI0KHOC BCIICCTBO, CMCCh (OI[HOpOI[HaH
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U HEOJIHOPOJHAs), BAJCHTHOCTb, OTHOCHUTENIbHAsI aTOMHAasi U MOJIEKYJIsIpHas macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSIpPHAs Macca, MaccoBas JOJII XHUMHUYECKOTO
AJIeMEHTa B COEIIMHEHHM, MOJISIPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,
*3EKTPOOTPUILIATEIBHOCTR™,  CTENEeHb  OKUCIEHUS, XUMHUYECKas  peakius,
KJaccu(uKanus peakiuil: peaklud COSAUHEHUS, PEaKIUM Pa3JI0KEHUs, peakluu
3aMEIICHMs], PEAaKIMu OOMEHa, IK30- W DHIOTEPMHYCCKUE PEaKIUU; *TerJIOBOU
ahdexT peakmuu*; SApPO aroMa, SIESKTPOHHBIA CJIOW aToMa, aTOMHAas OpOWTaJb,
paguyc aToMa, XMMHUYECKasi CBs3b, MOJIAPHAS W HEMOJSpHAs KOBAJIICHTHAsl CBS3b,
WMOHHAas CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J10JIsl BellecTBa (MPOIEHTHAS
KOHLIEHTpalusi) B pacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUM (cM. 1. 1) u
MIPUMEHSThH ATU OHSTHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUIA;

HCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJisi COCTaBieHUsS (OpMYJl BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUYECKUX PEaKIIUid, 3JIEKTPOHHOTO OaaHca;

OTpPEENISATh BAJCHTHOCTh ATOMOB DJEMEHTOB B OWHAPHBIX COCAMHEHUSX;
CTENEHb OKHUCJICHHUS DJJIEMEHTOB B OHWHApHBIX COCIWHEHUAX C ONOpPOHd Ha
ONpPENEIICHNUsI, B TOM YHCIE CTPYKTYpPHUPOBAHHBIEC; MPUHAMIEKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COeAMHEHUuN mo ¢GopmyiaM; BHJ XHUMHYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

UMETh MPEJICTABICHUE O CUCTEME XUMHUYECKUX 3HAHUU, YMETh C IMOMOIIbIO
YUUTENS MPUMEHATh CUCTEMY XUMUUECKUX 3HAHUM, JJIsl YCTAHOBJICHUSI B3aUMOCBSI3U
MEXK]ly U3YYCHHBIM MATEpHUAIOM M MPHU MOJYYCHUU HOBBIX 3HAHWM, a TakXKe MpH
paboTe ¢ UCTOYHUKAMHU XUMHUUYeCcKol nHpopmanuu. OpueHTUPOBATHCS B IOHATUSIX U
omnepupoBaTh UMHU Ha 0a30BOM YPOBHE, NMPUMEHSTh TMPHU BBIMOJHEHUU Y4eOHBIX
3alaHUi ¥ PElIeHUH PAcUYETHBIX 3a/1ad C OMOPOM Ha aJITOPUTM YUYEOHBIX NEHCTBUN
U3YUYEHHbIC 3aKOHBl U TEOPHUH: 3aKOH COXpaHeHUs macchl, [leproanueckuil 3akoH
JI.1. MenneneeBa, *3aKkoH IOCTOSHCTBA coOcTaBa®, 3akoH ABOrajapo; aTOMHO-
MouiekyJisipHasi Teopus. COOTHOCHTH O0O3HAYEHHS, KOTOPHIE MMEIOTCS B TaOJIHIIC
«Ileppognueckass cucrtema xumudeckux siemeHTtoB . UI. MengeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsan sapa, 00IIee YUCIO AJIEKTPOHOB W PACIpENCICHHE HX IO DJIEKTPOHHBIM
CJI05IM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThl, HEOPraHUYeCKUe BEIIECTBA;
XUMUYECKUE peakiuu (M0 YMCIy U COCTaBy YYaCTBYIOIIUX B PEAKIUM BEIECTB, IO
Ter1I0BOMY 3 (PeKTy, 10 U3MEHEHHUIO CTETICHU OKUCIICHUSI XUMUYECKHUX DJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKUE CBOMCTBAa BEIIECTB
pa3IMYHBIX  KJIACCOB, TMOJTBEpPKJas OMHCAHWE MpPUMEpPaMU  MOJICKYJISIPHBIX
YPABHEHHM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIHUMI C ONIOPOM HA CXEMBI;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS,
BO3MOXHOCTH TPOTEKAHUSI XUMHUYECKUX MPEBPAICHUM B PA3JIUYHBIX YCIOBHUSIX
MOCJIE PEABAPUTEIILHOTO OOCYKCHUS C TIEAaroroM;



© MAOY I'umuazus Ne 86. Pagouasi mporpamMma y4e6Horo npeamera « Xumus. 8-9 kiiaccbn»

BBIYUCIISITh OTHOCHUTEJIBHYIO MOJEKYISIPHYIO M MOJISIPHYEO MAacChl BELIECTB;
MacCCOBYIO JIOJIF0 XMMHYECKOTO AJIEMEHTA 10 PopMyJie COSTUHEHUS; MACCOBYIO JOJIO
BEILIECTBA B PAacTBOPE; MPOBOAUTH PACUETHI M0 YPABHEHUIO XUMHUYECKON PEAKLUU C
OTIOPOM Ha aJrOpUTM;

MIPUMEHSITh OCHOBHBIE OIEPALUA MBICIUTEIBHON AEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, O00O0OIIECHHWE, CHCTeMAaTH3aIus, KiacCu(UKaIvs, BBISIBICHUC
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€M — ISl U3YUYEHUS] CBOWCTB BEIIECTB U XUMHUYECKUX
peaKkIuii; €CTECTBEHHO-HAYYHbIE METOJIbl IO3HaHUsA — HaONIOJEHUE, W3MEpPEHHE,
MOJICTUPOBAHUE, SKCIEPUMEHT *(peanbHbIi W MBICICHHBIN)® MOI PYKOBOACTBOM
IIe1arora,

CJIEIOBaTh MPABWJIAM IOJIb30BAaHUS XMMHYECKOW MOCYI0N M J1a0OpaTOpHBbIM
o0opy/nOBaHHEM, a TaKKe MpaBWJIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKIIMSIMU [0  BBITIOJIHEHUIO J1a0OpPaTOPHBIX XUMUYECKUX OIBITOB  I10
MOJIYYCHUI0O W COOMpaHWI0 Ta3000pa3HbIX BEIIECTB (BOJOPOJAa U KUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOM MAacCOBOW J0JIEH PACTBOPEHHOIO
BEILIECTBA; IUIAHUPOBATh W  NPOBOJAWTh XHUMHYECKHE  SKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB MIEIOYEH U KHUCIOT C TOMOIIBI0 MHAUKATOPOB (JIAKMYC,
denondranienH, METUIOpPAHX € Jp.), MOATBEPKIAIOUUX KAYeCTBEHHBIM COCTaB
HEOPraHMYECKUX BEIIECTB (KAYECTBEHHBIC PEAKIIMU Ha HMOHBI) MOJ PYKOBOICTBOM
rearora.

9 KJIACC

PACKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TOHSITUN: XUMUUYECKUN DJIEMEHT,
aToOM, MOJIEKYJia, MOH, KaTMOH, aHHWOH, MPOCTOE BELIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD, CTENIEHb OKHCJICHUS, XUMUYECKasl peaKius,
XUMUYECKasl CBA3b, *TerioBor 3 (PeKT peakiuu, MoJb*, MOJISIpHBIN 00BEM, PacTBOP;
AIEKTPOIUTHI, HEIJIEKTPOIUTHI, JIEKTPOJIUTAYECKAST JUCCOLMALINS, PEAKIIUA HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaTHMMble U HEOOpaTHMbIe
peakuun’®, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE peakuu, OKHUCIIUTEIb,
BOCCTAHOBUTENIb, OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEpPHOCTD,
XUMUYECKasi CBsA3b (KOBaJ€HTHAsl, WOHHAs, MeETaJUIMYecKas), KpUCTaJTUndecKas
pemérka, *KOppo3us METaUIOB, CIUIaBbl; CKOPOCTb XUMHYECKOW peakiuuu®™,
npeaenbHo aonyctumas konuentpauus (ITJK) BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUM (cM. 1. 1) u
MPUMEHSITh 3TH TOHSATHUS MPU ONMKMCAHUH BEIIECTB U MX MPEBPAIICHUII;

UCIIOJIb30BaTh 3HAKU M CUMBOJBI JJis1 (PUKCALMKU PE3yJbTAaTOB HAOJIOJECHUH,
cocTaBJieHUsI (POPMYJT BEIIECTB U YPABHEHUN XMMUYECKUX PEaKIIUi, 3alMCU JaHHBIX
ycinoBuii 3amad. Mcmons3oBaTth o0o03HaueHHs, wuMmeromuecs B Ilepuogmdeckoit
CUCTEME W TabiWIle PacTBOPUMOCTH KHCJIOT, OCHOBAaHWUW W COJIEM B BOAE IS
BBITIOJTHEHHS 3aJaHUM.

ONpEeNeNIATh BaJE€HTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB B
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COEIMHEHMSX PA3JIMYHOIO COCTaBa; NMPUHAMJIEKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIaCCy COEIMHEHUH C OMOpPOM Ha OIpENeeHUs, B TOM YHUCIIE€ CTPYKTYpUPOBAHHBIE;
BUJIbl XMMHUECKOH CBSI3M (KOBAJEHTHAs, MOHHAsI, METAJNINYECKasi) B HEOPraHUYECKUX
COEIMHEHMSX; 3apsii MOHA M0 XUMHMUYECKOH (opMyiie; XapakTep cpeabl B BOJHBIX
pacTBopax KHUCJIOT U WIEJNIOYEH, *TUN KPHUCTAJUIMYECKOM PEETKH KOHKPETHOIO
BelecTBa*;

packpeiBath cmbichn  l[lepuoamueckoro 3akona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMaHUE: *OMUCHIBATH M XapaKTepU30BaTh* TAOIMYHYIO
dopmy Ileproanueckoil CUCTEMBI XUMHUYECKHX SJEMEHTOB: pa3lu4aTh IOHATHUS
«rnaBHasg noarpynmna (A-rpymnma)» u «nobouynas noarpynna (b-rpymnma)», mansie u
OoJbpIIMEe TEPHOABI; *COOTHOCHTH* 0003HAUCHMs, KOTOPbIE HUMEIOTCA B
MEPUOINYECKOM TaONMIE, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsi sjapa, oOllee YHUCIO 3JIEKTPOHOB U
pacnpeziesieHue UX MO 3JIEKTPOHHBIM CII0SIM); *OO0BIACHATH™* OOIIMe 3aKOHOMEPHOCTH
B U3MEHEHUN CBOMCTB XMMHUYECKUX IEMEHTOB U UX COCIMHEHHUN B MPEAEIIax MaJIbIX
NEPUOJOB U TIABHBIX MOATPYNI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DIIEMEHTBI; HEOPraHMYECKHE BEILECTBA;
XUMHUYECKHUE peakuuu (IO YUCIY U COCTAaBY YyYacTBYIOIIMX B PEAKLIMU BEILECTB, IO
TEII0BOMY (P eKTy, 0 U3MEHEHUIO CTEIEHEW OKUCIICHUS! XUMHUYECKUX 3JIEMEHTOR)
C OITIOPOM HA CXEMBI;

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

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

packpeplBaTh  CYHIHOCTb  OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKLUN
MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOr0 OanaHca ITUX PEeaKIIHii;

IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS;
BO3MOXHOCTH MPOTEKAaHUS XMUMHUYECKUX MPEBPALICHUI IOCie MPEeABAPUTEIHHOIO
00CYXJIeHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO UM MOJISIPHYIO MaccChl BEUIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOT0 AJIEMEHTA M0 PopMyJie COETUHEHUS; MACCOBYIO J0JIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKON pEeakiuu ¢
OIIOPOU Ha aJITOPUTM;

CJIeI0OBaTh MpPaBWJIAM IMOJIb30BAHUS XMMHYECKOW MOCY0H M J1abopaTopHbIM
o0opy/noBaHUEM, a TaKXKe MpaBWiIaM OOpAIeHHs C BEIECTBAMH B COOTBETCTBHUH C
MHCTPYKUUSMU 1O BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKHX OINBITOB IO
MOJIyYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKHCIIOrO rasa);

IPOBOJUTH PEAKLMH, MOATBEPKIAIOIINE KaYEeCTBEHHBIM COCTaB Pa3IU4HbIX
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BCILIECTB: PACIlO3HABaTh OMBITHBIM MYTEM XJIOPUI- OpOMHA-, MOIMU]-, KapOOHAT-,
docdar-, cumukar-, cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHUS W HOHBI
W3YUYECHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BCIIIECTB;

MIPUMEHATh OCHOBHBIC OIEPAIIMU MBICIUTEIBHON AEATCIIBHOCTA — aHaU3 M
CUHTE3, CpaBHEHUE, O0000IleHHEe, CHCTEeMAaTU3allii0, BBISBICHUE PUYUHHO-
CIEACTBEHHBIX CBS3€H — I M3YYEHHUsI CBOMCTB BEUIECTB M XMMHUYECKHUX PEAKIIH;
€CTECTBEHHO-HAyYHbIE  METOJAbl  TO3HAHMS  —  HAONIOJICHWE,  U3MEpEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEabHbII U MBICIECHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos
Ne HaumeHoBaHMe pa3ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c

YeJioBeKa

12 BemecTBa 1 xuMudeckue 15 | bu6mmoreka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bu6nuorexa [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kucinorax g | bubnnorexa [JOK

) Y COJISX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 I bubmuorexa [IOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KIIACCHI 1 | 1 bu6nmoreka [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyveckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToOMOB.

Xumnueckas cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHBIE Pe€aKIuu




3.1

3.2
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[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUN

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
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9 KIIACC
KonuyecTBo yacos JIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM nu(ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | bubnuoreka [JOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [HOK
’ peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnmnoreka [HOK
’ XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [JOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LHOK
) . PYIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAVHCHUSA
Hroro no pazneny 25
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Pazgen 3. MeTa/iIbI M BX COeIUHEHU S

bu6nuoreka [IOK
3.1 06 i 4
HHE CBOHCTRA METALIOB https://m.edsoo.ru/7f41a636
bu6nmoreka [IOK
3.2 B i 16 1 2
QKHEUIITNE METAITBI M KX COCAMHCHUS hitps://m.edsoo.rw/7f4 12636
Uroro no pazaeny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemecrBa 1 MaTepualsl B )KH3HU YE€I0BEKA 3 bubanoreka [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bu6 OK
PesepBHOe Bpems 3 nosmorexa 1

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




© MAOY I'mvuasust Ne 86. Pagouast nporpamma y4ueGHoro npeamera « Xumus. 8-9 kiaaccbn»



© MAOY I'mvuasust Ne 86. Pagouast nporpamma y4ueGHoro npeamera « Xumus. 8-9 kiaaccbn»

IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl

| [Ipenmer xumun. Posb XumMuu B KU3HH | bubnmnorexka HOK
yeJioBeKka. Tena 1 BeniecTsa https://m.edsoo.ru/ff0d210c

bubnnoreka IIOK

2 [TonsaTue o MeTo1ax MO3HAHUS B XUMUU 1

https://m.edsoo.ru/ff0d227¢
[IpakTuueckast padora Ne 1 «IIpaBuia paboTsI
N bu6mmoteka [IOK
3 B J1a00paTOpuu U MPUEMBI OOpaIICHHUS C 1
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)

4 YucTteie BemecTBa U cMecH. CrocoObl | bu6nuoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Pa3nenenue

. . bubmuoteka [JOK
5 cMmeceil (Ha mpuMepe OYMCTKHU MIOBApEHHON 1
https://m.edsoo.ru/ff0d28c8
COIIN)»
b K

6 ATOMBI U MOJIEKYJIBI 1 nommorexa [10

https://m.edsoo.ru/ff0d2a6¢

7 XHUMHYECKUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) | but6mmoreka [IOK
XUMUUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIIOKHBIE BEIIECTBA 1 brbmorexa [OK

P - https://m.edsoo.ru/ff0d2a6¢c
but6mmoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1

https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubmuorexa [{OK




© MAOY I'mvuasust Ne 86. Pagouast nporpamma y4ueGHoro npeamera « Xumus. 8-9 kiaaccbn»

Xumuyeckasi popmyina. BaneHTHOCTh aTOMOB
XUMUYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHOcHTENbHAsA aTOMHAs Macca. bubmuorexa [JOK
OTHOcHUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOT O 3JIEMEHTA B bubmuorexa [JOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BeniectBa. Mosb. MossipHast bubmuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKnue U XUMUYECKHE SIBICHUS. bu6mmoteka [IOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycroBUs MPOTEKAHUS bubnmnoreka [HOK
XUMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust koimuecTBa, MacChl BEIIECTBA bubmuoteka [JOK
10 YPaBHEHUAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaeckux peakiuit
18 (coe I/IH(EHI/M a3JI0’KEHUS 3a1\IZe eHUS bubmmorexa LHOK
8 P > SAMCHIEHIT, https://m.edsoo.ru/ff0d334
obMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNe 1 bubmorexa [TOK
H et Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTh3aIus 3HAaHUI
20 KonTtponbHast padora Nel o teme bu6muoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech ra3zoB. CocTaB Bo3myxa.
21 Kncn}cl)xo — DJIEMEHT U MPOCTOE BE y;(CTBO brbmorexa [OK
pol P HHECTRO- https://m.edsoo.ru/ff0d448e
O3oH
22 dusnvecKkue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK
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KHCII0poJia (peakUy OKUCIICHHUS, TOPCHHUE).
TTonsaTue 00 oxcugax

CrniocoObI Moy4eHus KHUCIopo/ia B

https://m.edsoo.ru/ff0d4614

23 J1a00PaTOPUHU U IPOMBIIIIEHHOCTH bubmorexa LOK
patop P ' hitps://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TermnoBoit 3 HeKT XUMHUUESCKON PEaKIINH,
24 IOHATHE O T(ﬁlt)(bMOXI/IMI/IlIeCKOM paBHeHI/II/I buGnnorexa LHOK
P P : https://m.cdsoo.ru/ff0d4790
9K30- M SHJIOTCPMHUUYCCKUX PEAKIIHIX
TormmmBo (HedTh, Yroiab 1 METAH).
25 3ar $I3H€}EI/I€(1];O3 ¢ a, CIIOCOOBI iro bubmmorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[TpakTiueckas paborta Ne 3 o reme
26 «[lonyuenue u cobupanue KHUCIopoaa bubmmorexa LOK
ya N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
7 Boxopon — 351eMeHT U IIPOCTOE BELIECTBO. bubnmnorexka HOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 ®du3znvecKue U XUMUYECKUE CBOMCTBA bubmmoreka [IOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nuoreka [IOK
29 ITo € 0 KHCJIOTaX u CO
FUTTHE O KHCTOTAx H COMAX hitps://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHusT BOJAOPO/Ia B bubmmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tonyuenue u codbupanure BOAOPOA buGnnorexa LHOK
i N p FIOPOAa, https://m.edsoo.ru/ff0d4£42
U3YYCHUE €T0 CBOWCTBY
bu6nuoreka [IOK
32 Mo i 00BEM Tra30B. 3aK0H ABOTaapo
TPIPHBIH ODBEM TA30B. JAKOH ABOTAAP https://m.edsoo.ru/ff0d542¢
33 Breruucienus 00b€Ma, KOJIUYECTBA BEIICCTBA bubmuorexa [{OK




© MAOY I'mvuasust Ne 86. Pagouast nporpamma y4ueGHoro npeamera « Xumus. 8-9 kiaaccbn»

rasa 1o ero U3BECTHOMY KOJIYECTBY
BEIIIECTBA MIIH 00BEMY

Brruncnenus 00bEMOB ra30B 110 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LIOK
peartiui Ha https:/m.edso0.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusndyeckre ¥ XUMUUECKHE CBOMCTBA BOJIBI bubmorexa [IOK
g https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bu6mmoteka [IOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. Hackiennsie u
37 HEHACHI epHHHe paCTBO bI. MaccoBas moJist bubmorexa [IOK
H PACTBOPEL. A https:/m.edso0.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTuueckas paborta Ne 5 o reme
38 «IIpuroroBieHne pacTBOPOB C OIPEICIIEHHOM bubmorexa [TOK
P . . p p peat https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA
39 Konrtponsnas padora Ne2 o teme bubnmnorexka HOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIaccudUKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorera LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6nuoreka [IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
13 [Tonmy4yeHue u XMUMHUYECKUE CBOMCTBA bu6muoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, Bbubnuoreka LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ffOdfee?
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. bu6nmoreka [IOK
45 [TonydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIOT
https://m.edsoo.ru/ffO0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
IIOJIy4EHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka HOK
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHECHU I
43 I'eneTnyeckas CBA3b MEXAY KiIaCCaMU bubnnorexka HOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnnoreka IIOK
49 O0o0meHre U cucTeMaTr3ausa 3HaHUH
- . https://m.edsoo.ru/00ad9cb2
KonTtponsHast padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKY KJIacCUpUKAITTN
bubmmoreka [IOK
51 XUMHYECKHX 1eMeHTOB. [IoHATHE 0 rpynmax
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
Ilepuoanueckuii 3akoH u [lepronnueckas
bu6nuoreka [IOK
52 crucTtemMa XuMudeckux anemeHToB /1. U.
https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepnonpl, TPYIIIEL, TOATPYIIIEI buGnnorexa LIOK
P » TPYITHIRL, TIOATPYIT https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmmoreka [JOK
N3oTorsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000JI0YEeK aTOMOB
N but6mmoreka [JOK
55 anemenToB [lepuoguueckoii cucremsr /. U.

Menneneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHYECKOI'O 3JIECMCHTA I10

bu6nmoreka [IOK

n o
56 ero nosioxeHuto B [lepuoguueckoit cucreme hitps://m.cdsoo.ru/00adag24
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HAyKu U nipakTuku. /1. 1. bubnmnoreka HOK
MenneneeB — y4€HbIH, ITE1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBurblii ypok. O0001I€HIE U
P P . . bu6mmoteka [IOK
58 cucTeMaTru3anus 3HaHuk / Beepoccuniickas
https://m.edsoo.ru/00adb33c
poBepovHas pabora
KonTtponsnast padora Ne4 o reme «Ctpoenune
59 aroMa. XUMHA4YeCcKas cBA3bY» / Beepoccuiickas bubmorexa LOK
' p hitps://m.eds00.ru/00adb486
poBepovHas paboTa
60 DIIEeKTPOOTPULIATETHHOCTH aTOMOB bubnmnoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
1 4!
6 OHHAA XMMHIHcCKad CBAD https://m.edsoo.ru/00adac34
62 KoBanenTHas noisspHasg XxuMu4deckas CBSI3b bubnnorexa LIOK
p https://m.edsoo.ru/00adaab8
63 KosasenTHas HenmosipHas XUMHUYECKas CBSI3b bubnmorexa LOK
p https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
64 C
TCICHD OKMCIICHIA https://m.edsoo.ru/00adae28
65 OKHUCINUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubnmorexa LOK
peaKtt https://m.edsoo.ru/00adb076
66 OKUCINUTENIN U BOCCTAHOBUTEIN Bubmorexa ITOK
https://m.edsoo.ru/00adb076
b K
67 PesepBHeiit ypok. O600ICHHE U nommorexa [10

https://m.edsoo.ru/00ad9cb2
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cucTemMaTu3anus 3HaHuil o reme «CtpoeHue
aToMa. XUMHUYECKas CBSI3b)

68 PesepBHblit ypok. O60011eHNE U | bubnmoreka [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcbl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bubnnoreka IIOK
1 chcTeMa XUMMHU4YEeCKuX aneMeHToB /. U. 1
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUHU CBONCTB
" bubmuorexa [JOK
2 XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa | bubnnoreka HOK
HEOPraHUYE€CKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buisl XumMHu4ueckoil CBSA3U M THIIBI | bubmmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6

5 [ToBTOpeHue u yriryosieHre 3HaHUH |
OCHOBHBIX pa3/ieNioB Kypca 8 kjacca

6 Knaccuukanus XuMu4ecKkux peakiui mo | bubmuoreka [JOK
pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiITHE O CKOPOCTH XMMUYECKON pEAKIIHH.

7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 Bubmmorexa [IOK

P https://m.edsoo.ru/00adbe9a
peakuusx
[ToHsiTHE O XMMUYECKOM PAaBHOBECHHU.

g @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh 1 but6mmoreka [IOK
XMMHYECKON PEAKIIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTIO PaBHOBECHSI

9 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 but6mmoreka [IOK
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peaku

Teopus 371EKTPOIUTUYECKON JUCCOLIMALIIH.

https://m.edsoo.ru/00adcade
bu6nuoreka [IOK

10
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIun buGnnorexa LIOK

P peaxt hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU
12 B CBETE IPEICTABICHUNA 00 bubmorexa LOK
pest ! https://m.edsoo.ru/00add5d8
AIEKTPOJIUTAYECKON JUCCOIHAIITT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 DIIEKTPOJIUTHUECKON bubnnorexa LIOK
pel p https://m.edsoo.ru/00add8b2
IUCCOLINAIINT
14 IlonsTue o rmapoanse cojei bubmmorexa LOK
P https://m.edsoo.ru/00add9d4
bu6nuoreka [IOK
15 O0001IeHre 1 cUcTeEMaTH3aus 3HAHUI
m t https://m.edso0o.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmuoreka [JOK
OKCIIEPUMEHTAIBHBIX 331391 https://m.edsoo.ru/00addbfa
KontponsHas padora Nel no reme

17 «DJIEKTPOIUTHYECKAS JUCCOIINALINS bubnnorexa LIOK

p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKLIUU B pACTBOPAX»

13 OO01ast xapakTepuCTHKA TaJIOTeHOB. bubnuotexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBoaopoA. ConsiHasi KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, ITOJIYUEHUE bubnmorexa LOK

’ yi ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
IIpakTuyeckas padora Ne 2 o Teme
. bubmuorexa [{OK
20 «[TonyueHnue COMAHOM KUCTOTHI, U3yUEHUE

€€ CBOICTB»

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM XUMHNYECKUX

21 €aKIIMii, €CIIM OJIMH U3 PEarcHTOB JIaH B bubamorexa LOK
PeaKti, A P A https://m.edsoo.ru/00ade488
n30bITKE

” OO6mas xapakrepucTuka 31eMeHToB VIA- bubmmoreka [JOK
TPYIIIBL https://m.edsoo.ru/00ade64a
AnnoTponHsle MOIU(UKALIMY CEPBI.

23 HaxoxgleHHe CEPEI I/I(beé COCI[I/IHCI;){I/Iﬁ B buGnnorexa LHOK

p . https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHE CBOMCTBA CEphI

24 CepoBojopoi, cTpocHHE, (PU3HUSCKUC U bubnmnoreka [HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,

. bubmuorexa [JOK
25 (bu3nuecKre U XUMHUYECKHE CBOMCTBA,
https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XUMUYECKUE PEAKLINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubnmnoreka HOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaIOIlEel Cpellbl COEAUHEHNUSMH CEPbI

7 BrrunciieHue MaccoBOM IOJIH BEIXOJA bubmmoreka [IOK
MPOAYKTa peakuuu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHUKa JIEMEHTOB V A-

)3 rpynmnsl. A30T, pacipocTpaHeHHE B bubmmoreka [JOK
npupoje, Gpu3nuecKrue U XUMUYeCKue https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero GU3NIECKue U XUMUIECKHE bubmuorexa [JOK
CBOMCTBA, OJIYYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
ITpakTruyeckas padora Ne 3 o Teme

but6mmoreka [JOK
30 «IlonydyeHne aMMHuaKka, U3y4eHue ero

CBOWCTB»

https://m.edsoo.ru/00adf180
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A3OTHAas KUCOTa, €€ (hru3nuecKkue u

bu6nmoreka [IOK

31
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS
1 B KaueCTBE MUHEPAIbHBIX YA0OpEHUH. bubmmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMHU a30Ta
dochop. Oxcun dpocdopa (V) u pochopuas
33 KHCIOTa, (PU3MUECKHE U XUMUYECKUE brbmmorexa [TOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIbHBIX YIOOpEeHUH. 3arpsi3HEHNE bubmorexa LOK
p . yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnmnoreka HOK
¢u3nyecKkrue 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmmorexa [JOK
po0JIeMBbI, CBA3aHHBIE C OKCUIOM YIJepoia https://m.edsoo.ru/00adfebe
(Iv)
37 YronbHasg KUCI0Ta U €€ COIU bubmorexa [TOK
https://m.edso00.ru/00ac006¢
IIpakTuyeckas padora Ne 4 o Teme
38 "[lonyueHue yriaekuciioro rasa bubmorexa [TOK
i yr ) " https://m.edsoo.ru/00ae027¢e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
[TepBoHavabHBIC TOHATHS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O brbmorexa [OK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX YTiepo/ia
. bu6muoreka [IOK
40 Kpemnuuii u ero coequnenust 1

https://m.edsoo.ru/00ae080a
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[IpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME

bu6nmoreka [IOK

41 .
«Baxuelnme HeMeTaJUIbI U UX https://m.edsoo.ru/00ae0bf2
COCIIMTHCHMUSI
KontponbHas padota Ne 2 o Teme
. bu6nmoreka [IOK
42 «BaxkHelmue HeMeTaIIbl U UX
https://m.edsoo.ru/00ae0e18
COCITMHECHMUSI»
OO6m1ast XxapakTepruCcTHKa XUMHUYECKHIX

43 3JIEMEHTOB — METAJUIOB. MeTajuinyeckas bu6mmoteka [IOK
CBS3b U METAJINYECKasd KPUCTAIUINIECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBA METAJIIOB
XUMHYECKHE CBOMCTBA METAJJIOB.

44 OJIEKTPOXUMHUUECKUI P HAIPSOKEHUH bubmorexa LOK

p p p https://m.edsoo.ru/00ael156
METAJIJIOB
OO6mme crmocoOb! MOTYyYEHUsT METAJIOB.

45 CrmuiaBbl. BerauciieHust mo ypaBHEHUSIM bubmuorexa [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB CONEPKUT MPUMECHU

46 IToHsATHE O KOPPO3NH METAIIIIOB bubnmorera OK

PP https://m.edsoo.ru/00ael1278
but6mmoreka [IOK

47 €JIOYHBIE METAJLJIbI
1 https://m.edsoo.ru/00ae14b2

48 OKcHUAbl U THAPOKCHUIBI HATPUS U KaJIH bubmorexa TIOK

P P https://m.edsoo.ru/00ae14b2

49 [Iler0yHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bu6mmoreka [JOK

MarHuu https://m.edsoo.ru/00aec15e8
N but6mmoreka [IOK
50 Baxuerinme coequHEHNS KaJIbIU

https://m.edsoo.ru/00ael5e8
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51 O06001IeHre ¥ cucTeMaTh3alus 3HaHU 1
bu6nuoreka [IOK
52 JKécTkoCcTh BOMIBI U CIOCOOEI €€ yCTpaHEHUs 1
a yerp https://m.edsoo.ru/00ae1886
[IpakTrueckas padorta Ne 6 o Teme
53 "YKECTKOCTL BOJBI 1 METOAEI €6 1 buGnnorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bubnnoreka IIOK
54 AmroMuHuH 1
https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOICTBA OKCHIA U | bubmuotexa [HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka LIOK
56 Keneso 1 &
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, Tuipokcu sl u conu xenesa (1) n | bubmuotexa [HOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CUCTEMATH3AIM 3SHAHUH 1
ITpakTruyeckas padora Ne 7. Pemenue
59 SKCIEpHUMEHTAILHBIX 3aa4 110 TEME 1 bubmmorera OK
p . a https://m.edsoo.ru/00ae3de8
«BaxkHelme MeTaaIbl U UX COETUHEHU
Brruucienust mo ypaBHEHUSIM XUMHYECKUX
€aKI[Wil, eCIN OIUH U3 PEarcHTOB JaH B
60 E36BITKC’I/IJII/I cone )KI/ITI:'I NMECH 1 bubmmorexa TIOK
Aep . p ' https://m.edsoo.ru/00ae1750
Brraucnenuss MacCoBOM JOJIH BRIXO1a
MPOAYKTA PEaKIIHU
61 O000111eHIE U CUCTEMATH3aIIUs 3HAHUI 1
2 KonrtponbHast padora Ne3 o reme |
«Baxxnelne MeTaIbl 1 UX COSTUHEHUS
63 BeniecTsa u maTepuansl B TOBCEIHEBHOM | bu6muoreka [JOK

KH3HHU 4YCJIOBCKaA

https://m.edsoo.ru/00ae3f50
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64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH | bubmuorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnu 3K0JI0THYECKUX | bubnmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o01eHue u | bubnumoreka [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o011eHue 1 | bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O60011eHue U | bubnmnorexka HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon

MPOBEPSIEMOT0

pe3yJibTaTa
1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

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

1.1

1.2

PacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHX MOHATUH: aTOM, MOJIEKYJa,
XMMHUYECKHH 3JIEMEHT, IIPOCTOE BEILECTBO, CI0KHOE BEILECTBO, CMEChH
(ogHOpOAHAs M HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHasI
U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JI1 XHUMMYECKOIO 3JIEMEHTa B COEJUHEHUH, MOJIIPHBIN
00BbEM, XUMHUYECKas peakuus, KilacCcuPUKanus peakuuid: peaxiuu
COCAMHEHUS, PEAKLUU PA3JIOKEHUs, PpeaKlUH 3aMelleHHs], peaKuu
oOMeHa, 57K30- M DJHIOTEPMUYECKHE pEaKIMH, TerIoBor 3¢deKT
peakiuM, pacTBOp, MaccoBas  JOJs  BemlecTBa  (IIPOLEHTHas
KOHLIEHTpAllKs) B pacTBOpPE

WIUTIOCTPUPOBATHL B3aWMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

NPUMCHATH 5TU MMOHATHS IIPU OITMCAHUN BCHICCTB U UX npeBpameHHﬁ

1.3

1.4

UCIOJb30BATh XWMHYECKYIO CHMBOJIMKY JUIS COCTaBJIEHUS (HOpMYyII
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN
pPacKpbIBaTh 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(UIUMPOBATh XUMHYECKHE peakuuu (10 YHCIy M COCTaBy

YYacCTBYIOIIMX B peaKkI[MH BEUIECTB, 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

COCIUHCHHS,

BBIYUCIIAATh MaCCOBYIO JOJIIO BEHIECTBA B PaCTBOPE

1.10

2.1

INPpUMEHATh C€CTCCTBCHHOHAYYHBIC MCTOABI ITO3HAHHUA — Ha6J'IIOI[eHI/Ie,

HU3MEPEHUE, MOJCITUPOBAHNE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN )
ITo Teme: «Baxunenmme npecTaBUTENIN HEOPraHUYECKUX BEILECTB)

PACKpPBIBATE CMBICII OCHOBHBLIX XUMHWYCCKUX MMOHSATHUH: OKCHJa, KHUCJIOTa,

OCHOBAaHUE, COJIb

2.2

2.3

OIpCACIATh IMPUHAAICKHOCTE BEIICCTB K OHpCI[eJ'IéHHOMy KJIacCcy

coeanHeHui o Gpopmynam

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

24

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

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKI_II/Iﬁ

2.5

IIPpOrHO3UpPOBaThb CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH oT nux
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHYCCKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh ~ MpaBUiiaM  MOJIb30BAHUS  XUMHYECKOW  MOCYIOW U
na0opaTOpHBIM O00OpPYAOBaHMEM, a TaKXKe IMpaBHjaM OOpaIIeHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMUSMU [0 BBIIOJHEHUIO
na60paT0pme XUMHUYCCKUX OIIBITOB IO IIOJYYCHHUIO H c061/1paH1/1}0
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJa U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB C ONpPEIETEHHON MacCOBOM JI0JIEN paCTBOPEHHOIO BEUIECTBA,
MJAHUPOBaTh M NPOBOJUTH  XUMHUYECKHE  OIKCIEPUMEHTHl IO
pacrmo3HaBaHUIO PAcTBOPOB  IIENOYe M KUCIOT C  IHOMOUIbIO

UHAUKATOPOB (JIaKMYC, (heHONIPTaTCHH, METUIIOPAHXK U JAPYTHe)

2.7

IIpOBOAUTD pvaéTLI 10 YPaBHCHUIO XUMHYECKOM pcaKknumn

3.1

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

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBLHBIC PEAKITUND)

PaCKpBIBATG CMBICII OCHOBHBIX XWMHYCCKUX TIOHSITHIM: AApO aroma,
BHCKTpOHHLIﬁ clion aToMa, aToMHasd Op6I/ITaJ'IL, paanyc aroma,
XUMHYCCKasd CBA3b, IIOJAPHAsA W HEIOJIsIpHAad KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATCIIbBHOCTh, NOHHAA CBA3b, HOH, KaTUOH, aHUOH, CTCIICHb

OKHCJIICHUA
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3.2

33

34

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 XUMHUYECKHUX DJIJIEMEHTOB: pa3jNyaTh TOHATUS «TJIaBHAs
noarpynma (Arpynmna)» u «mmodounas noarpynmna (brpymma)y, «maibiey»

U «OO0JBIINE» TTEPUOIbI

packpeiBaTh cmbica Ilepuogmueckoro 3akona .M. Menaeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHX 3JIEMEHTOB OT HUX MOJ0XKeHUA B llepnoanueckoi cucreme
COOTHOCUTh  O0O3Ha4YeHWs,  KOTOpbIE  HMMEIOTCSI B Ta0nwHIe
«ITepuognyeckas cucrema xumudeckux 3yemeHToB J[.M. MenaeneeBa» ¢
YUCJIOBBIMU  XapPAaKTEPUCTUKAMHU  CTPOCHHMS aTOMOB  XHUMHYECKUX
2JIEMEHTOB (COCTaB M 3apsn sjapa, OoOImee YHCIO DJJICKTPOHOB U
pacrpeiesieHue UX M0 SJIEKTPOHHBIM CIIOSIM)

OTIPECIISATh CTCIICHh OKUCIICHHS 3JICMCHTOB B OMHAPHBIX COCIMHCHHMSIX
OTpENEeNATh BUJ XUMHUYECKOW CBsA3M (KOBAJICHTHAsT W MOHHAs) B

HCOPIraHUYCCKUX COCAUHCHUAX

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

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKknuus»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XUMHYECKMX IOHSTHH: pacTBOp,
ANEKTPOJIUTBI, HEAIEKTPOJUTHL, DJIEKTPOJUTHUECKas AMCCOLMAINS,
peakiMM HOHHOTO OOMEeHa, KaTajlu3aTop, XHMHYECKOEe paBHOBECHUE,
oOpaTtumble 51 HeoOpaTuMble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTENb,
BOCCTAHOBUTENIb,  OKUCIIEHME ¥  BOCCTAQHOBJIECHME,  aJIOTPOIUS,
aMmpOTepHOCTh,  XMMHYECKas  CBsI3b  (KOBaJGHTHAas,  HOHHas,
METaJlJI4ecKas), KpUCTalsIMyeckass pemeTka, CIUIaBbl, CKOPOCTb

XUMHYSCKOMN pCaKknun

1.2

HWIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX HpeBpaHIeHI/Iﬁ
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1.3

1.4

L.5

COCTaBJIATb YPAaBHEHUS DJIEKTPOIUTUYECKON JIUCCOLMALMU KHCIIOT,
meao4Yel M cojied, TOJIHbIE W COKpAIEHHBIC YpPaBHEHUS peakiui
HOHHOI'0 0OMcHA

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEAKIIMI
MOCPEJCTBOM COCTABIICHUS DJIEKTPOHHOTO OallaHCa ITUX peaKinit
IIPOBOJUTH PAaCYETHI 110 YPABHEHHUIO XUMUYECKOM pEeaKIuu

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

COCAUHCHUA»

2.1

2.2

XapakTepu30BaTh (OMHUCHIBATh) OOIMME W cCrelnu(pUIecKue XUMHYECCKUE
CBOMCTBA TMPOCTBIX M CJIOXHBIX BEIICCTB, TOATBEPIKAAsl OIUCAHKE
MpPUMEPaMU MOJICKYJISIPHBIX M WOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX

XUMHYECKUX PEAKIUI

COCTaBJISITb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIUX CYHIECTBOBAHUC

TeHETUYCCKOM CBS3U MECKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

24

2.5

3.1

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBHUCHUMOCTU OT HX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX npeBpameHI/Iﬁ B pPa3IMYHBbIX

YCIIOBHSIX

CIeAOBaTh  IMpaBWIaM  TOJIb30BAaHUS  XUMHUYECKOM  MOCYIOM |
nabopaTopHbIM 000pYyAOBaHHEM, a TakKe IMpaBWIaM OOpalieHHus C
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIUSAMH II0 BBIOJHEHHIO
mabOpaTOPHBIX XUMHYECKHX OIBITOB IO TMOJIYYEHHID U COOUpaHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ra3a)

IIpOBOAUTH pcaKkuuu, MOATBCPKAAIOIUC KayeCTBEHHBII COCTaB
Pa3IMYHBIX BEUIECTB: PACMO3HABATH OIBITHBIM MYyTEM XJIOPHUA-, OpOMUI,
voaua, KapOonar, docdar, cuauKar, cyiabdar, TUIPOKCUIUOHBI,
KaTHUOHbl aMMOHHMS, MOHBl W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B

BOAHBIX paCTBOpax HCOPraHMYCCKUX BCUICCTB
[To Teme: «XuMHS U OKpYKArOIAsl Cpeay

pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux noHsTtuil: II/IK Bemecrtsa;

KOppO3H1sl METAJIJIOB

3.2

IMPHUMCEHATH OCHOBHBIC OII€panun MBICITUTEIIEHOM JCATCIIBHOCTH — aHAJIN3
U CHHTC3, CpaBHCHUC, 0606H_ICHI/IC, CHUCTEMATU3allhIO0, BBIABICHHUC
MMPUYNHHO-CJIICACTBCHHBIX CBsI3CH — IJI1 U3YYCHUA CBOICTB BC€IICCTB U

XUMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTOABI IIO3HAHUA —
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HaOIIt0/IeHNE, U3MEPECHHUE, MOJICITHUPOBAHUE, IKCIICPUMEHT (peabHBIN U

MBICJICHHBIN )
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HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

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

BemecTa. du3ndeckre cBoCTBA BC€IICCTB. AFpCFaTHOC COCTOsSIHHEC B€IICCTB

1.2

1.3

[TonsTe o MeTonax Mo3HaHUSA B XUMHH. YucThle BemecTBa U cMecu. CriocoObl
pa3aeneHus cmecen
ATOMBI U MOJICKYIJIBI. Xumuueckue 3jeMeHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.

HpOCTHe H CJIOKHBIC BCIIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHOG yY4aeHuUue

1.4

XuMuueckas (bopMlea. BasieHTHOCTE, aTOMOB XHMHYECKHUX 3JIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OrHocurenbHas aromHas Macca. OTHOCUTENIbHAS

MOJICKYJIApHas Macca. MaccoBas 101 XUMHYECKOTO JIEMEHTa B COCMHEHU U

1.5

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

XUMHNYCCKUX COC,Z[I/IHCHI/Iﬁ

1.6

1.7

DdusznuecKkre ¥ XUMUYECKUE SIBICHHS. XUMUIECKast peaKkuuga u e€ IIPpU3HAKH. 3akoH
COXpAaHCHUA MACChl  BCHICCTB. XUMUYECKHE YpaBHCHUH. Knaccmpm(aum{

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

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIIOM, C MpaBUIaMH
pabotel B Jjabopatopuu © npuémamu  oOpamieHuss ¢ J1a0opaTOPHBIM
obopynoBaHWEM, H3yUY€HHE ¢ ONHCaHhe (U3UYECKUX CBOHCTB 00pas3IoB
HEOpPraHMYECKUX BelIeCTB, HabmoaeHNe (u3nueckux (IUIaBlIeHUE BOCKA, TasHUE
JbJa, pacTHpaHue caxapa B CTYIKe, KHIEHHME M KOHJAEHcalus BOJbI) U
XUMHYECKHX  (TOpeHHue  CBeud, MpOKaJMBaHHE  METHOW  IMPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHUCJIOTOW) SIBJICHHM, HAOIIOJCHHNE U ONHCaHUe
NPU3HAKOB  TPOTEKAaHUS  XMMHUYECKUX  peakiuid  (pazlmokeHue  caxapa,
B3aMMOJICHCTBHE CEPHOIN KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHHe T'MAPOKCHIA
meau(ll) mpu HarpeBaHuu, B3auMojeiicTBue xkene3a ¢ pactBopom coiu Meau(Il),
M3y4eHUe CIoCOOOB pa3elieHHs] cMeceil (C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,

BBITTAPUBAHUC, TUCTUIIIALUA, XpOMaTOFpa(I)I/Iﬂ), IPOBCACHUC OUUCTKU HOBE[pCHHOfI
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cond, HaOMIOJEHME W  ONHUCAHUE  Ppe3ylIbTaTOB  IPOBEACHHUS  OIbBITA,
WITIOCTPUPYIOILETO 3aKOH COXPAaHEHMs MaccChl, CO3/laHUE MoJeNel MOJIEKYI

(ILIapoCTEpKHEBBIX)

Baxuneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Bosznyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 37l€MEHT U MPOCTOE
BelecTBo. HaxoxaeHwe Kuciopojga B mpupoae, (Qpu3ndeckue U XUMHYECKUE
cBorictBa (peakmuu ropeHus). Oxcuawl. [lpumenenuwe kwuciopoga. CrocoObI
IOJIyYEHUsl KUCIOopoJa B Jaboparopuu W NpPOMbIIUIEHHOCTH. Kpyrosopor

Kucaopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3(hpekT XUuMUIECKON peakiny, 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 IPHUPOIE,
(dusnyecKkre U XMMUYECKHUE CBOWCTBA, MTPUMEHEHHE, CIIOCOOBI moirydeHus. KucaoTsl

H COJIM

24

MounspHslii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM

2.5

2.6

®dusnueckue cBoMcTBa BOAbl. Bona kak pactBopureins. PactBopsl. HacklmeHnHbie n
HEHACBILICHHbIE PacTBOpBL. PacTBopuMoOcTh BemecTB B Boje. Maccosas noms
BelleCcTBa B pacTBope. XUMHUUecKe cBoicTBa Bojbl. OcHoBaHus. Poib pacTBOpoB
B IIPUPOJIE U B >KM3HHU 4esloBeKa. KpyroBopoT BoAbI B NpHUpPOAE. 3arpsA3HEHHE

IPUPOHBIX BoA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ

Knaccudpukamuss weopranmyeckux coeauHeHuit. Oxcuapl.  Kiaccudukanus
OKCHJIOB:  coyieoOpasyroniiue (OCHOBHBIE, KHCJIOTHBIE, aM(poTepHble) U
HecoseoOpasyromue. Homenknatypa okxcugoB. Pusnueckue M XUMHYECKHE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

2.7

OcnoBanus. Knaccudukanus ocHOBaHUH: MIETOYN U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkinarypa ocHoBanuii. du3nyeckue U XUMUYECKUE CBOMCTBA OCHOBAHHUIA.

[Tonyyenue ocHOBaHMI

2.8

Kucnotel. Knaccudukanus xucinor. Homenknarypa xuciaor. PDusnueckue u
XUMHYECKHE CBoOMcTBa KHCIOT. Psam axtuBHocTH MetammioB H.H. bekerosa.

HOJIy‘ICHI/IC KHUCIIOT

2.9

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

[Tomy4yenue conei

2.10

I'enernueckas cBs3b MECKAY KiIaCCaMU HCOPraHUYICCKUX COE€OUHEHMI
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2.11

XVMMHUYECKUI 3KCIIEPUMEHT: KaUECTBEHHOE OIIPENIEICHUE COIEPKaHUs KHCI0poia
B BO3/AyXe, IOJIYy4YeHHE, cOoOHpaHue, paclo3HaBaHWE U M3yUYEHUE CBOMCTB
KHCJIOPO/ia, HAONIOJICHHE B3aWMOJICHCTBHS BEIIECTB C KHCIOPOAOM M YCIOBHSA
BO3HUKHOBEHHUS U IpEKpalleHusi ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3iaMu
OKCHJIOB W OIMCAaHWE WX CBOWCTB, MOJIyueHUE, coOMpaHHe, pacrno3HaBaHUE W
M3YyYeHHE CBOMCTB BOJOpoAa (FOpeHHE), B3aMMOICHCTBHE BOJOPOJAa C OKCHAOM
meau(Il) (BO3MOXHO MCIONB30BaHUE BHICOMATEPUAIOB), HAOIOIEHHE 00pasIloB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOEHHOCTEH pacTBOPEHHUS
BEUIECTB C PA3JIMYHOM PacTBOPUMOCTHbIO, NPUTOTOBJIEHHE PACTBOPOB C
onpeAeNEHHON MacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA, B3aUMO/ICHICTBUE BOBI
¢ MeTtalylamMu  (HaTpueM M KajblpeMm)  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), OIPENEICHUE PACTBOPOB KHUCIOT W ILIENOYEH C MOMOUIbIO
WHAUKATOPOB, HCCIEIOBaHHE OOpPAa3IOB HEOPraHHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIOJICHUE M3MEHECHHS OKPACKH WHIWKATOPOB B PACTBOPAX KHUCIOT U
nienouei, uszydeHue B3aummojeiicTBus okxcuaa menu(ll) ¢ pactBopom cepHoi
KHCJIIOTHI, KHCIIOT C METallIaMu, pCaKHI/If/'I HGfITpaJIH3aHHH, IMOJIy4CHHUE
HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJIHOTO METajla JAPYTrUM M3 pacTBopa
COJIM, PpCHICHUC OKCICPUMCHTAJIBHBIX 3agad I10 TCEME «Baxxuelnmnme Kjiacchol

HCOPIraHUYCCKUX COCﬂHHCHHﬁ))

Ilepnonnueckuii 3akoH u [lepronnueckas cucteMa XUMUIECKUX diieMeHToB 1. 1.
MenneneeBa. CTpoeHne aTOMOB. XUMHUUecKas CBA3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

3.1

3.2

[TepBble MOMBITKU KJIacCU(PHUKAIMA XMMUYECKUX 3JeMeHToB. [loHATHE O rpynmax
CXOJHBIX D3JIEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMENIbHBIE METAJUIbl, TaJOTEHBI,
UHEepTHBIE Ta3bl). DJIEMEHTHI, KOTOpble OO0pa3yloT aM(pOTEepHbIE OKCHUABI U
TUAPOKCHUIBI

[Iepnoanueckuit 3akoH. llepnoguyeckas cucrema XxuMudeckux snemeHToB J[.U.
MenneneeBa. KopoTkoneproanas u JuMHHONeproaHas ¢opmsel Ilepuonuueckoit
cucteMbl xumuyeckux dnemeHToB [[.M. MenneneeBa. Ilepmoasl M rpynmsl.

Du3nYecKul CMBICIT MMOpAAKOBOI'O HOMCPA, HOMCPOB MEpHUOaa U I'PYIIILI 3JICMCHTA

33

Crpoenne aromoB. CocraB atoMHbIX saep. M3oromsl. Onekrponsl. CtpoeHue
JJIEKTPOHHBIX  000704eK aroMoB mepBbIX 20 XMMHUYECKHMX  3JIEMEHTOB
Ilepnonnueckorn cucremsl J[.M. MenneneeBa. XapakTepHCTHKa XHUMHYECKOTO

AJIEMEHTA M0 ero noyoxeHuto B [lepuoandeckon cucreme J1.1. MenneneeBa

34

?)aI(OHOMCpHOCTI/I U3MCHCHHUA  paauyCa aTOMOB XHUMHYCCKHUX  JJICMCHTOB,
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3.5

3.6

METAJUIMYECKUX M HEMETAINIMYSCKUX CBOMCTB IIO rpyimmnaM 1 nepuogam. 3HaucHUE
HepI/IO,I[I/ILICCKOFO 3aKOHa H HepHOHquCKOﬁ CHUCTEMBbI XHMHWYCCKUX DJJIECMCHTOB

JUIS pa3sBUTHS HayKH U npakTuku. .M. MeHnneneeB — y4€HbIi U IpakJaHUH
Xumnueckass cBs3b. KoBanieHTHas  (MoisipHasl M HENOJSPHAs)  CBA3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MloHHas CBA3b

Crenenp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. lIporecchbl

OKHCJICHHMSA B BOcCTaHOBIEHMA. OKHUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYEeCKUM OKCIICPUMCHT. H3YUCHHUC o6pa3u0B B€IICCTB MCTAJJIOB H
HCMCTAJIIIOB, B3aHMMOJICHCTBHE THAPOKCHAAa IIMHKAa C pacTBOpaMH KHUCIOT U
menoqeﬁ, IMPOBCACHUC OIIBITOB, WUIIOCTPUPYIOIIUX IMPUMECPBI OKHCIIHUTCIBHO-

BOCCTAaHOBUTEJIBHBIX PeaKluid (TOpEeHUe, PeaKIIuu Pa3I0KEHUS, COSAMHEHUS )

9 KJIACC

Kox

1.1

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo n xumnueckas peakuus. IloBropenue

[Iepnonnueckuii 3akoH. Ilepuonnueckas cucreMa XMMHYECKUX aiemMeHTOB J[.M.
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMUYECKHX JJIEMEHTOB TEPBBIX TPEX IMEPUONOB, KAIWs, KaJIbIHUI M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM »JJIeMEHTOB B llepuonnueckon

CUCTEMC U CTPOCHUEM UX aTOMOB

CrtpoeHue BellecTBa: BUABI XMMUUYECKOH CBSI3U. THUIBI KPUCTAIIIMUECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAINIMYECKOM PEIETKH U BUAA
XUMHUecKor cBsi3u. Knaccudukaius 1 HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB
(MeXIyHapoJHas U TpUBHANIbHAs). XUMHUYECKHUE CBOWCTBA BEIIECTB, OTHOCSIIUXCS
K PpAasJM4HBIM KJaccaM HEOPraHWYECKMX COCIMHEHMM, TE€HETHYEeCKas CBA3b

HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMuU4ecKux peakiuii Mo pa3IM4yHbIM MpH3HAaKaM (M0 YHCIy H
COCTaBy Y4YacTBYIOIIMX B pEaKIUU BEIIECTB, MO TemioBoMy 3hdexty, Mo
U3MEHEHMIO CTENEHeW OKMCICHUS XUMHUYECKUX 3JI€MEHTOB, 10 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U 3HIOTEPMHUUECKHE PEaKluu, TEPMOXUMHUYECKHE

YpaBHCHMU. Ilonstue o CKOpPOCTH XUMHYECKOU pCaknuu

1.4

[TonsitTue 00 OOpaTUMBIX M HEOOPAaTUMBIX XUMHUECKHX peakuusx. [lonstue o

TOMOI'CHHBIX W T'CTCPOrCHHBIX PCAKIUIAX. IloHsiTHE O XMMHYECKOM paBHOBCCHU.
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q)aKTOpBI, BJIMAIOIIMEC Ha CKOPOCTb XUMHYSCKOMN pCakiun M IOJIOKCHHUC

XUMHUYCCKOI'0 paBHOBECHU

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBLHOMN peaKuuu. CocraBnenue YpaBHEHUI
OKHCIIUTENIBHO-BOCCTAHOBUTENBHBIX ~ PE€AKUUA €  HUCIOJIB30BAHUEM  METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPONUTHUECKOW IUCCOLUMALMU. OJIEKTPOJUTBI U HEIIEKTPOIUTHI.
Karuonsel, annonsl. MexaHusMm aMccOLMallMM BELIECTB C Pa3IU4YHBIMU BUAAMHU
xumuueckor cBs3u. Crenenp aucconuanuu. CUiibHbIE U claOble AIEKTPOJIUTHI.
Peakiiuu monHOTO OOMEHA. YCIOBHUS TPOTEKAaHUs pPEaKIM HMOHHOTO OOMEHa,
MOJIHBIE W COKpAlllEHHbIE HWOHHBbIE ypaBHEHUs peakuuid. CBoilCTBa KHUCIOT,
OCHOBaHMM U coled B CBeTe NPEICTaBICHUN OO0 AJIEKTPOJIUTHYECKON

Jucconuanuu. KauecTBeHHEBIE pCaKluyu Ha HOHBLI. ITonstue o TUAPOIU3C coJieit

1.7

2.1

XUMHUECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMH KPUCTAUINYECKUX
pEemETOK HEOPraHMYECKUX BEIIECTB — METAaNIOB M HemeTawioB (rpadura u
aJiMasa), CJIOKHBIX BELIECTB (XJIOpHUJa HATpusi); HCCIEJI0BaHHE 3aBUCHUMOCTH
CKOPOCTM XHMHUYECKOH peakIuu OT BO3JACHCTBHUSA pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBaHHE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLIEcca AUCCOLUALIIH
KHUCJIOT, IIeJioued U coied (BO3MOXKHO HCIOJIb30BAaHUE BUAECOMATEPUATIOB);
[POBE/IEHUE ONBITOB, WITFOCTPUPYIOIUX MTPU3HAKH MTPOTEKaHUsI PeaKIMi HOHHOTO
obmeHa (oOpa3oBaHuE OCajKa, BBIJCJICHHE Ta3a, 0O0pa3oBaHUE BOJBI); OIBITOB,
WITIOCTPUPYIOIIUX ~ NPUMEPBbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — peaKLui
(ropeHue, peakuuu pas3iioKEHUs, COCTUHEHUS); paclio3HaBaHHUE HEOPTraHMYECKHX
BEIIECTB C IOMOINBIO KAa4eCTBEHHBIX pEaKIMA Ha HWOHBI, pelICHHE

SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramns u nx COCIUHCHUA

OO6mass  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH  CTPOCHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3HUEcKHe CBOICTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha IpUMEPE  XJopa
(B3auMoOJIeliCTBUE C MeTallylaMH, HeMeTallylaMH, I[IelouaMu). XJIOPOBOJIOPO.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOICTBA, MOJyuyeHUE, NMpuMeHeHue. [lelicTBue
XJIOpa M XJIOPOBOAOpOJA HAa OPraHU3M YesIoBeKa. BaxkHeWiine XJIOpUAbl U HMX

HaXO0/JIEHUE B MPUPOJIE

22

OOmast xapakrepuctuka 3jaeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHUS
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aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pusnyeckre CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CePbl. AJIOTPOITHBIE MOJU(PHUKAIIMHA KHUCIOPOIa
U cepbl. XUMHUYECKUe cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3MUECKUE H
XUMHYEeCKHe cBoWcTBA. OKCHIBI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kucinora, (Qu3HUeCKHe UM XUMHUYECKHE CBOHCTBa (oOmme Kak
NpEJCTaBUTENsl Kilacca KHCIOT M ClenupUYecKue). XUMHUSCKUE pEeaKIuH,
JeKallue B OCHOBE MPOMBIIUICHHOTO CIOCO0a IOJNyYeHHs] CEPHOM KHCIOTHI.
[Mpumenenne. Conu CepHOM KHUCIOTHI, KAYECTBEHHAs! PEakIMs Ha CyJIb(aT-uOH.
Haxoxnenue cepbl W €€ COCOTUHCHHH B TpUpoae. XHUMHYECKOE 3arpsi3HEHHE
OKpY)KaloIed Cpeibl COCTUHEHUSMHU Cepbl (KUCIIOTHBIC JOKIH, 3arps3HEHHE

BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS

2.3

24

OO6mmas xapakTepucTika 35eMeHToB VA-rpyribl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTEMEHU OKHUCICHUs. A30T, pacnpocTpaHeHue B TMPUPOJE,
duznyeckue U XuMu4yeckue cBoiictea. Kpyrosopor a3ora B nmpuponae. AMMHUak, €ro
bu3nYecKue U XMMUYECKHE CBOMCTBA, MoydyeHue U npuMmenenune. Conu aMMOHuUS,
ux pU3NYEeCKue U XMMHUYECKUEe CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUA. A30THasi KUCIOTa, €€ MojydyeHue, PU3NYECKue M XUMHUYECKHE
cBOiicTBa (0OIIME KaK TPEICTaBUTENsl Kiacca KUCIOT U cHeruduvecKue).
Hcnonp3oBaHnre HUTPATOB H COJIEH AaMMOHHST B KadyeCTBE MMHEPAJIbHBIX
ynoopeHuit. XuMu4ecKkoe 3arpsisHeHre OKpYXarolle cpebl COSAMHEHUSIMU a30Ta

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

®ochop, amnorponHele MoauduKanuu ¢ocpopa, (U3NYECKUE U XUMHUYECKHE
cBoiictBa. Oxcun pocdopa(V) u pochopHas kucnora, Gpusnyeckrue 1 XUMHIECKUE
cBoiicTBa, moisyueHue. lcnonwp3oBanue QocdaroB B KadecTBe MHUHEPaJIbHBIX

ynoopeHuit

2.5

OO6mas xapaktepuctuka »31eMeHToB IVA-rpymnmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHblE  CTENEHU  OKUCJIEHMs.  YTJIEepohA,  auIOTPOIHbIE
Monu(dUKaIMK, paclpocTpaHeHHe B Tpupone, GU3NYECKHEe H XUMHYECKHE
cBoricTBa. Ancopbums. KpyroBopor yriepoaa B npuponae. OKcuasl yriaepojaa, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JEWCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIYYCHUE W TMPUMEHEHHE. DKOJIOTHYECKHE TPOOJIEMBI, CBA3aHHBIE C OKCHJIOM
yraepona(lV); rumnore3a TI00ambHOTO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBII
s dext. YrompHas KuciaoTa u €€ cor, ux (PU3NIECKUe U XUMUYECKUE CBOWCTBA,
nonyueHue W npuMeHeHWe. KadecTBeHHas peakinusi Ha KapOOHAT-HMOHBI.

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

XO03S9UCTBE

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KAaK O COEIUHEHMSIX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, STaHOJI, [NIMLIEPUH, YKCYCHAsI KUCIIOTA).
Ux coctaB u xumuuyeckoe crpoeHue. [loHsTre o OHOJIOrHMYECKH Ba)KHBIX
BEIIECTBAX: JKUpax, OelKax, yriaeBoJax — W WX pOJIU B IKU3HU YEIOBEKa.

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

2.7

2.8

Kpemuuii, ero ¢usznueckue u XMMHUYECKHE CBOWCTBA, MOJy4YE€HUE U MPUMEHEHUE.
Coenunaenus kpemHuss B mpupoae. OOmme mpencraBieHus 00 OKcHue
kpeMHnsI(IV) u kpemHmeBoi kuciore. CHIMKAThl, UX HCIOJIB30BAaHUE B OBITY,
MEIUIIMHE, TMPOMBIIUICHHOCTH. BaxHeHmme  CTpOUTENIbHbIE  MaTepHAaJIbI:
KepaMHKa, CTEKJIO, I[eMEeHT, OeToH, kene300eToH. I[IpoGiembl OGe3omacHOTro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

XUMHUYECKUH OKCIIEPHUMEHT: H3y4eHHE OO0pas3lloB HEOPTraHWYECKHX BEIIECTB,
CBOWCTB COJISIHOM KHCJIOTBI; IPOBECHHE KAUYECTBEHHBIX PEaKUil Ha XJIOPUI-UOHbI
U HaOJroIeHNe TPU3HAKOB MX MPOTEKAHMS; ONBITHI, OTpaKaromue (GU3ndecKue u
XMMHUYECKHE CBOWCTBA raJIOTEHOB U UX COCIUHEHHUH (BO3MOYKHO HCIOJIb30BAHUE
BUCOMATEPHAJIOB); O3HAKOMJIEHHE C oOpa3laMu XJOpHIOB (TaJOTEHUIOB);
O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCII0JIb30BaHHUE
BUEOMATEpHaJIOB); HaOIIOAeHNE Tpoliecca OOYTrIIMBaHUs caxapa MoJ JACHCTBHEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHUCIOTBHI; H3Y4Y€HHE XHMHYECKHX CBOMCTB
pa30aBiIeHHON CEPHOM KUCIIOTHI, POBEICHNE KAUeCTBEHHOW peakluu Ha CyJb(aT-
HMOH M HaOJIOZeHue TNpH3HaKa e€ NMPOTEeKaHWs; O3HAKOMJIEHHE C (pu3nYecKuMu
cBoiictBaMu a3ora, Qocdopa M uX coenUHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3laMu a30THBIX U (OCHOPHBIX YAOOPEHUN; MOTyYeHHE,
coOMpaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB aMMHaKa; IPOBEICHHE
Ka4eCTBEHHBIX peakIil Ha HOH aMMOHHUA U (ocdaT-uOH U H3ydYEeHUE NMPU3HAKOB
UX TIPOTEKAHMS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO
(BOBMOKHO  HCIOJIb30BaHUE  BUAEOMATEpHUAJIOB); u3yyeHue  Mojenei
KPUCTAJUTMYECKUX pPEmETOK anMasa, rpaduta, (QysuiepeHa; O3HAKOMIICHHE C
IpOIeCCOM aJCOpOLMU  PACTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOrasa; MmojiyueHue, coOupaHue, paclo3HaBaHWe U HU3y4eHHUE
CBOWCTB YIJIEKHUCIIOTO Ta3a; MPOBEJCHNE KaueCTBEHHBIX peakifii Ha KapOoHAT- U
CHIIMKAaT-HOHBl M W3y4YCHHWE TPHU3HAKOB WX TMPOTEKAaHUs; O3HAKOMJICHHE C
OPOAYKIMEH CHIMKAaTHOM MPOMBIIIJICHHOCTH; pPEIIeHHE 3SKCIIePUMEHTAIbHBIX

3a7a4 o TeMe «BakHele HeMeTalIbl U UX COETUHEHU S
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3.1

Mertamisl 1 uX COCAUHCHUA

OOmast XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METaVIOB Ha OCHOBAHUU MX
nonoxenuss B Ilepmonmueckoil cucreMe  XuMH4Yeckux anemeHtoB  J[.M.
MenneneeBa u crpoeHus atomMoB. CTpoeHne MeTauioB. Meramindeckas CBA3b U
METAJIIMYECKass ~ KpUCTaUIMYecKass  peléTKa.  DNEKTPOXUMMUYECKUH sl

HaHpH)KeHI/Iﬁ METAaIJIOB

3.2

33

3.4

3.5

Ouznyeckue M XUMHUYECKHe CBOWCTBAa MeTayuioB. OOIIMe CrnocoObl MONyYeHUs
MeTayioB. [oHSTHE O KOPPO3MHM METaIOB, OCHOBHBIE CIOCOOBI 3alIUTBI UX OT
koppo3uu. Crassl (cTajib, Yyr'yH, JIOPATIOMUHUANA, OpOH3a) M UX MPUMEHEHHUE B

OBITY U IPOMBIIIJIEHHOCTH

[lenounsle MeTayuibl: mnojoxeHue B Ilepuoanueckoil cucremMe XUMHYECKHX
anementoB J[.M. MeHneneeBa; CTpoeHHE MX aTOMOB; HAaXOXKICHUE B INPHUPOJE.
duznyeckue U XMMUUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). Okcuasl u
THJIPOKCUIBl HaTpus M Kanud. lIpuMeHeHue IIETOYHBIX METaIoB U HX

COEIMHEHUN

[I{erouHO3EMENBHBIE METAJUIBI MArHUM U KAJIbLUN: NT0JI0KeHUE B [lepuonnueckon
cucreme xumudeckux ssemeHtoB .M. MenneneeBa; CTpoeHHUE HX aTOMOB;
HaxoXxaeHue B npupoae. Duzndeckne 1 XMMUYECKUE CBOMCTBA MarHus 1 KaJlbIIUs.
BaxHeiime coeMHeHHs KalbIUs (OKCHII, TUIPOKCH, COJin). JKECTKOCTh BOJBI U
CIocoObl €€ yCTpaHeHUs

AmoMuHuii: onokenue B [lepuoauueckoil cucreMe XuMuueckux sneMeHTos J[.M.
MeHnneneeBa; CTpOCHHUE aTOMA; HaXO0KJIeHHE B pupoie. PU3NUecKrue 1 XUMUYECKUE

CBOICTBA aIIOMHUHUS. AM(l)OTepHBIC CBOIMCTBa OKCHA U THUAPOKCHU A aJIIOMUHUS

3.6

3.7

Kenezo: nonoxenue B Ilepmonnueckoid cucreme XuMHUecKuX anemeHToB J[.M.
MengeneeBa; CTpOEHHME arToOMa; HaxXxOoXJeHWe B Tmpupoae. Dusnyeckue u
XUMHUYECKHe CBoicTBa xkene3a. Okcuawl, ruapokcunbl u coium xenesa(ll) u

sene3a(Ill), ux coctas, cBOMCTBA U MTOTyYEHUE

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJICHUE ¢ 00pa3iiaMi METalIOB U CIIaBOB, UX
bU3MYECKUMU  CBOMCTBAMHU; W3YYCHHE PpE3yJIbTaTOB KOPPO3WU  METAIOB
(BO3MOXHO HCITOJIb30BaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS
OKCHJAa Kalmpllusi ©W  HaTpuss C  BOMOM  (BO3MOXKHO  HCIIOJIB30BAaHUE
BUICOMATEPHAJIOB); HMCCJICIOBAHUE CBOWCTB JKECTKOW BOJBI; MpOIECCAa TOPEHHS
JkKene3a B KUCIOpoJe (BO3MOXKHO HCIIOJIb30BAHHE BUIEOMATEPUANIOB); MPU3HAKOB

MMPOTCKAHUA KaUCCTBCHHBIX peaKHI/II\/'I Ha HWOHBI (MaFHI/ISI, KaJiblus, aJIrOMUHUA,
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UCTIOJIb30BAaHUE  BHJICOMATEPUANIOB);  HCCIIEOBaHUE aM(OTEPHBIX

3aJ1a4 110 TeMe «BakHeHlIe MeTaJUIbl U UX COEAUHEHUI

4 XuUMUS 1 OKpY)Karomias cpea

4.1

OTpPaBJIEHUSIX

4.2

nepepaboTKU, UX POJIb B OBITY M MPOMBIIIIEHHOCTH

4.3
METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)

nunaka, xene3a(ll) u xeneza(Ill), menu(Il); HabGarOACHNE U ONMUCAHKE TPOIECCOB

OKpalllMBaHWsA IIJIaMCHHM HOHaMM HaTpusd, Kajlud MW KaJlblIuid (BO3MO)KHO

TUAPOKCHIA QAJIOMHHHA W THAPOKCHUAA HHHKa, PEIICHHUE JSKCICPUMCHTAJIbHBIX

Hosrlie Mar€puajibl U TEXHOJIOTHH. BCI_HCCTBa U MaTc€pualibl B HOBCC,Z[HCBHOﬁ
J)KU3HHM 4YeJIOBEeKa. XHMHSI H 3J0pPOBLE. be3omacHoe HCIIOIB30BaHUE BEIISCTB M

XUMHNYCCKUX peaKuHﬁ B 6HTy. HCpBaH IIOMOIIb IOpPH XHMMHYECKHUX OXKOorax Hu

OCHOBBI IKOJIOTHYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolen
cpenbl [1JIK. Ponk XumMuu B pelIeHHHM SKOJOTHYECKUX MpodieM. [Ipupomnsie

UCTOYHUKH YTIJIEBOJOPOIOB (Yroyib, TPUPOAHBIA Tra3, HEe(TH), MPOAYKTHI HUX

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

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMBbl
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TO03HABacMOCTH SBIICHHI npupoAbl, ITOHHUMAHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYCCKOH HAayYKH KakK obOacTu COBpPECMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbl H HpaKTI/I‘leCKOﬁ
ACATCIIBHOCTH  4YCJIOBEKA B  YCIOBUAX  COBPCMCHHOI'O O6HI€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAX IIO3HAaHUA, B TOM YHCJIC ISKCICPUMCHTAJIIbHBIX H
TCOPCTUICCKUX METOAax HUCCICIOBaHUA BCIICCTB u N3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC UCIIOJIB30BATb MOJCIN JIA 00BACHEHHS

CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpodecCHOHANBHON AEATENBHOCTH, CBSI3aHHBIX C XMMHUEH U
COBPEMEHHBIMU  TEXHOJOTHUSMH, OCHOBAHHBIMU Ha  JTOCTH)KEHHSX
XUMHUYECKONM HayKd, 4YTO I[O3BOJIUT OOYYaloIIUMCS paccMaTpuBaTh
XMMHIO Kak cepy cBoeil Oyayieit mpodhecCHoHaIbHON AeATEIbHOCTH U
cieNlaTh OCO3HAHHBIM BHIOOp XMMHUHU Kak MPO(UIBLHOrO MpeaMmeTa Mnpu

nepexo/ie Ha YpOBEHb CPETHET0 00Iero 00pa3oBaHus

Bragenue cucreMoil XMMUYECKUX 3HAHUW U YMEHUE IIPUMEHATh CUCTEMY

XHUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

2.1

BOKHEUIINE XUMHUYCCKHE TMOHATHS: XUMHUYECKUM DJJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPO/IHAS. CMECh, OTHOCUTENIbHBIE aTOMHAsA U MOJIEKYJISIPHAsL MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, OKCHI,
KHCIIOTa, OCHOBAaHHME, COJb (CpenHsAs), XMMHUYECKas peaklus, peaKinu
COCIIMHEHUS, PEAKIMU PA3JIOKEHUsS, PEAKIMH 3aMEIICHUs, PEeaKINH
oOMeHa, TeTIoBOM APPEKT peakinu, SK30- U SHIOTEPMUIECKHUE PEaKIUH,
pacTBOp, MaccoBast JOJIST XUMHUECKOTO JIEMEHTA B COSMHEHUH, MAacCOBast

A0JI1 U MNPOLICHTHAsA KOHLCHTpAUUWA BCUICCTBA B PaCTBOPC, AApPO aToMa,
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AIIEKTPOHHBIA  CJIOH aroMa, aToMHas oOpOuTalb, paguyc aToMma,
BaJICHTHOCTb, CTENEHb OKHCJICHUS, XUMHUYECKAs CBSI3b,
UIEKTPOOTPULIATEIIBLHOCTD, MOJIAPHAs U HEMOJSAPHAs KOBAJICHTHAs CBSA3b,
WOHHAsl CBfA3b, METAJUIMYECKAs CBA3b, KpUCTAIUIMYECKass pelIETKa
(aromHas, NOHHAs, METAJIIMUECKAs], MOJIEKYJISIpHAs1), MOH, KATUOH, aHHOH,
AJIEKTPOJIUT U HEJEKTPOIIUT, JIEKTPOTUTHUECKAS JUCCOLMALS, PEAKIIUI
MOHHOIO  OOMEHa,  OKUCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIE  pEaKLuH,
OKUCIIMUTEIb W  BOCCTAHOBUTEIb, OKHMCIEHHE U  BOCCTaHOBIICHUE,
AIIEKTPOJIN3, XUMHUECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMble
peaklM, CKOPOCTh XMMHUUYECKOW peakiuu, karanusarop, 11K, koppo3us

MCTAJLII0B, CILJIaBbl

22

OCHOBOIIOJIATAIOIIME 3aKOHBI XMMHHU: 3aKOH COXpaHEHHUS MacChl,
nepuoanueckuii 3akoH .M. MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,

3aKOH ABOTaJIpO

23

3.1

TCOPUU XUMHU: ATOMHO-MOJICKYJISIpHAsA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

YMEHME NPaBUIBHO UCIIOJIb30BATh 3YUYEHHBIE BEIIECTBA U MaTepUabl (B
TOM YHCJI€ MHUHEpaJbHbIE yIOOpEHHs, METaJUlbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU  MPHUPOAHBIX  HMCTOYHUKOB  yIJIEBOJOPOAOB  (YIuid,
OPUPOJHOTrO ra3a, He(pTH) B OBITY, CEJIBCKOM XO3siicTBe, Ha
IIPOM3BOJICTBE U NOHMMaHUE 3HAUY€HUs >KUPOB, OEIKOB, YIJIEBOAOB JJIs
OpraHM3Ma 4eJOBEKa; YMEHHE IPOTHO3UPOBATh BIMSHHUE BEILIECTB U

XUMHUYCCKUX TIIPOHECCOB Ha OpraHu3M 4YCJIOBCKAa MW OKPYXKaAroIlyro

NPUPOJHYIO Cpeny

32

YMCHHUEC HWHTCTPUPOBATL XHUMHUUYCCKHUC 3HAHUA CO 3HAHUAMH OPYTUX

yueOHBIX MPEIMETOB

33

HaJINYME ONbITa pabOThl C Pa3IMYHBIMM MCTOUYHUKAMH MH()OPMALUU IO
XUMUM (Hay4dHass W Hay4dHO-TIONYJspHas JUTepaTypa, CJIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(I)OpMaI_[I/IIO O B€HOICCTBAX, HX
MNPEBpAIICHUAX W MMPAKTHYCCKOM NMPHUMEHCHUU U YMCHHE HCIIOJIB30BAThH

e€ s peuIcHuA y‘-Ie6HO-1'I03HaBaTeJ'ILHLIX 3aJad

Bnanenue ocHoBaMH MOHSATHHHOTO arrapara 1 CUMBOJIMYECKOI'O S3bIKa
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XUMHH JJI COCTaBJICHUS (OPMYJ HEOPTraHMYECKHUX BEIIECTB, YpaBHCHUN
XUMHUYECKHX PEaKIui; OCHOBaMH XuMudeckoii HoMeHkmatypsl (IUPAC

Y TPUBHUAJILHOMN)

VYMeHHe OOBSACHATH CBA3b IIOJNOKEHHS DJJIEMEHTA B HCpHOI{H‘I@CKOﬁ

CHUCTEMC C YHCJIOBBIMHA XAPaAKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsia sjapa, oOlee Yucio
AJIEKTPOHOB), pacHpe/ieICHUEM dJEKTPOHOB IO  JIHEPreTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOAOB, KA U KAJIbLIUS
[IpencraBieHre o MepUOIUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKUX
AJIEMEHTOB (paauyc aroma, SJEKTPOOTPULIATENBHOCT), MPOCTHIX H
6 CIIOXHBIX BEUIECTB OT TIOJOKEHUsi dJeMeHToB B [lepuogmueckoit
cucreMe (B MaJbIX MEPUOJIaX U TJIABHBIX MOJTPYIIIAX) U AJIEKTPOHHOTO
CTpOEHHS aToMa
7 YMmenue kinaccuuuupoBarh:
7.1 XUMHYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUUYECKHE PEAKIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTH M CTETICHb OKUCJICHUSI XUMHYECKUX JIEMEHTOB, 3apsi] HOHA
g2 BHUJI XHUMHUYECKOW CBSI3M W THUI KPHUCTALIUYECKON CTPYKTYpPHl B
' COETMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)
8.4 OKUCTTUTENh U BOCCTAHOBHUTEIb
9 YMeHne xapakTepu3oBaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJIOPO, rpaduT, aiMas, KpeMHHH,
9.1 azoT, (Gocdop, cepa, XIOp, HATPUM, Kamuil, MarHuii, KaJbIIHA,
ATFOMUHHM, KEJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PacTBOPOB (BOAa, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOJAOPOM, OKCUABI M THAPOKCUIBl MeTaimoB I-IIA
92 rpynn, amomunud, Mmeau (II), uunka, xenesa (I u III), okcuast yraepona

(I u IV), kpemuus (IV), azora u ¢ocdopa (III u V), cepsr (IV u VI),
CepHHCTasl, CcepHas, a30TUCTas, a30THas, ¢GocopHas, yroybHasi,

KpEMHHEBAA KUCJIOTA U UX COJ'II/I)
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MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU

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

- CBOMCTB, BO3MOXHOCTh IPOTEKAHHS XHUMHUYECKHX IPEBpAIllCHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHbIE U MOHHBIE YPAaBHEHHS PEaKIUid, B
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIacCOB (TPYIII)
' HEOPTraHWYECKUX BEIECTB
104 MOJITBEPKIAIOLIUX [EHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BBIYUCIATh (IPOBOAUTH PACUYETHI):
11 OTHOCHUTEIIbHYI0 MOJIGKYJISIPHYI0O ¥ MOJSIPHYIO MacChl — BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUHU
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSM XUMHUYECKHUX PpEAKIMHd M HAXOIUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYyKTOB peakluu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMHU HAYYHOTO TO3HaHUs (HAOJIOJIeHUEe, W3MEPEHHE,
121 HKCIIEPUMEHT, MOJECTUPOBAHNE) IPU MU3YUECHUU BEUIECTB U XUMHYECKHUX
' SBJICHHUM; YMEeHHE CcPOopMyIHUpOBaTh MPOOJIEMY M MPEIOKUTh MYyTH €€
pereHus
129 Oe3omacHO pabOThl C XWUMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKOH
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBujaMu 0€30MacHOTO OOpaIlIeHHs C BEIIeCTBaMH, UCIOJIb3yeMbIMU B
MOBCEIHEBHOM JKM3HH, TMpaBWJIAMU TOBEACHUS B LEIAX COEpexeHUs
123 3[0POBbSI M OKPYXKalOIIEd NPUPOJHOW Cpeapl; TNMOHUMAHHWE Bpeaa
' (omacHOCTH) BO3IEHCTBUS Ha IKUBBIE OPraHU3MBI ONPEACTEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIINCHUS M TMPEIOTBPAIICHUS] HUX BPEIHOTO
BO3JEHCTBUSA
3 Hannuue mnpakTUYecKuX HABHIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS

CICAYIOUX XUMHUYCCKUX SKCIICPUMCHTOB!
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13.1

13.2

U3ydeHHe M ONMUCaHue (PU3MYECKHX CBOMCTB BELIECTB; 03HAKOMIICHHE C
(GU3NYECKUMU U XUMUYECKMMHU SIBIICHUSIMU; OIBITHI, WILTIOCTPUPYIOILUE

IIPU3HAKYU IIPOTEKAHUS XUMUYECKUX PEaKIUI

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMMOJIYYCHHE KHUCJI0POJa U U3YUYCHUE €T0 CBOﬁCTB; IIOJIYYCHHE BOAOPOAA U
HU3YUCHHUC €TI0 CBOﬁCTB; MOJIYYCHHEC YIJICKUCIIOIO Ira3a U U3Y4YCHHUC Cro

CBOﬁCTB; IIOJIYUYCHHNEC aMMHaKa U NU3Yy4YCHUEC €TI0 CBOMCTB

13.4

13.5

IPUTOTOBJICHUE PAcTBOPOB C  ONpENeNEHHOM MaccoBOM  ponei
pPacTBOPEHHOIO BEILIECTBA
NpUMEHEHHe WHANKATOPOB (JIaKMyca, METHIIOpaHka M (eHondrasenHa)

A OIIPCACIICHHUA XapaKTEpa CPCAbl B paCTBOpax KHUCJIOT U menoqeﬁ

13.6

13.7

13.8

HCCICAOBAHUEC M OIIMCAaHUC CBOMCTB HCOPraHM4CCKHUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; H3YYCHUC B3aMMOJCHCTBUS KHCJIOT C MCTalllilaMHd, OKCHUIaMH
MCTAJJIOB, PACTBOPHMBIMU WM HCEPACTBOPHUMBIMU OCHOBAHWAMH, COJISIMU;
IMMOJIY4YCHHE HCPACTBOPUMBIX OCHOBaHI/II\/JI; BBITCCHCHHMEC OJAHOI'O METallia
Apyrum M3 pacTBOpa COJIM; HCCICIOBAHUC an)OTepHHX CBOMCTB

THAPOKCHUAOB AJIIOMHUHUA U TMHKA

PCHICHUC JOKCIICPUMCHTAJIBHLIX 3a/la4 II0 TEMaM: «OcHOBHBIE KJIAaCCHI
HCOPTaHNYCCKUX COGJIHHCHPIﬁ»; <<3J'I€KTpOJ'II/ITI/I‘I€CKa$I JUCCOIH Ay,
«Baxneinyie HeMeTaIbl U UX COCOUHCHUA», «Baxneimye MeTallbl U

HUX COCAUHCHUS)

XUMUYECKHUE DKCIEPUMEHTHI, UIITIOCTPUPYIOIINE IIPU3HAKA MPOTEKAHUS
peaxiuit HOHHOTO 00MeHa; KaYeCTBEHHBIE PEAKIIMH Ha MPUCYTCTBYIOIINE
B BOJHBIX PacTBOpaxX HOHBI: XJOPUI-, OpPOMHUI-, WMOAMI-, CyJIbdart-,
docdar-, kapOoOHAT-, CHIMKAT-aHUOHBI, THAPOKCUA-UOHBI, KATHOHBI
aMMOHHUS, MarHus, KaJbllHs, aJlOMHHHS, Kene3a (2+) u kenesa (3+),

Meu (2+), mMHKa

14

YmMmenue:

14.1

MMpEaACTaBJIATH PE3YJIbTAaThL OKCIICPUMCHTA B (I)OpMC BBIBOIOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'II/IH U BBIBJIATE OMIHUPHUYCCKUC

3aKOHOMCPHOCTHU

14.2

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

O0O0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB
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HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 IlepBoHayaIbHBIE XUMUYECKUE TTOHATHUS
1.1 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
- ATOMBI U MOJIEKYJIbl. XUMHUECKHUE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX JIEMEHTOB.
' [IpocTble U ClIOXKHBIE BEIIECTBA.
13 Xumnueckasi popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIeMEHTOB. CTeneHb
' OKHUCIICHUS
3aKkOH TIIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsT aTOMHas Macca.
1.4 OTtHocuTenbHasE MOJIEKyJsipHas Macca. MaccoBasi J10J11 XUMHUYECKOTO AJIEMEHTA B
COEIMHEHUH
15 KonnyectBo BemectBa. Monb. MonspHas macca. MomsipHblli 00bEM  Ta30B.
' B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
L6 ®du3nuecKue U XUMUUECKHUE SBJICHUS. XUMUYECKas Peakius U €€ mpu3Haku. 3aKOH
' COXpAHEHHUs MAcChl BEIECTB. XMMUUYECKUE YPAaBHEHUS
[lepuonnueckuii 3akoH u [lepuoanueckas cucrema xuMuyeckux anemeHtos JI.M.
2
MenneneeBa. CTpoeHHe aTOMOB
Ilepnoanueckuii 3akoH. [lepuonnueckas cucreMa XUMHUYECKHX dieMeHToB JI.M.
2.1 Menneneesa. Ilepuonsl u rpymnmbsl. PU3HMYECKUH CMBICT IOPSAKOBOIO HOMEpA,
HOMEpPOB IIEpPUOJIa U TPYMIBI DJIEMEHTA
Crpoenne aromoB. CocraB aroMHbIX sAnep. M3oromsl. OnexTpoHbl. CTpoeHue
2.2 JJIEKTPOHHBIX ~ 00O0JI0UYeK aroMoOB MepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuoanueckoit cucremsl [I.11. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHYECKUX HJIEMEHTOB MEPBBIX TPEX
53 NepUoOB, Kaius, Kaiublus (paamyca aToMOB, 3JIEKTPOOTPHULIATEIbHOCTH,
' METAIITMYECKUX U HEMETANTMYECKUX CBOWMCTB) U UX COEIMHEHUN B COOTBETCTBHH C
ITOJIOXKEHUEM AJIEMEHTOB B lleproanyueckoi cucteMe U CTpPOEHUEM UX aTOMOB
3 CtpoeHue BelecTa
Xumuyeckass  cBsi3b. KoBaseHTHass  (moisipHas W HEMOJIApHasl)  CBSI3b.
3.1 DIEKTPOOTPULIATETLHOCTh XUMHUYECKUX JJIEMEHTOB. Nonnas CBSI3b.

Meranmnnueckas CBI3b
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Tunel  KpUCTANIMYECKMX  pemETOK  (aTOMHas, HOHHAs, MeTaJuIM4yecKas),

3.2 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOW PEMETKH U BHUAA
XAMHYECKOU CBSI3U
4 BaxHeililine mnpencTaBUTENId HEOPraHMYECKUWX BemecTB. Hemeramisl u  ux
coeIMHEHUs. MeTaJulbl U UX COEAUHEHHUS
Knaccudukanms W HOMEHKJIATypa HEOPraHWYECKMX COCAMHEHHH: OKCHIOB
(coneoOpa3syromue: OCHOBHBIE, KUCIOTHBIC, aM(pOTEPHBIC) U HECOJIC00pa3yIoIne;
4.1 OCHOBaHUH (ménoumn u HEpPaCTBOPHUMBIE OCHOBAHHA); KHUCJIOT
(xucnopoacoaepx aiye 1 O0eCKUCIOPOAHbIE, OJHOOCHOBHbBIE U MHOTOOCHOBHBIE);
coJiell (CpeHUX U KUCIIBIX)
42 ®uznyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB-HEMETAIJIOB: BOJOPOJA,
' XJIOpa, KUCIOPO/Ia, cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUS
®u3nuecKue 1 XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JINTUS, HATPUS,
4.3 KaJqus, MarHusi W KaJblus, aJIOMUHUS, XKeje3a. OJNEKTPOXUMHUYECKUH P
HaIpsKEHUN METaNIOB
4 ®u3nueckue M XHUMHYECKHE CBOMCTBA BOJAOPOJIHBIX COEIMHEHUI HEMETaJUIOB:
' XJIOPOBOJIOPOJIA, CEPOBOAOPOAA, AMMHAKA
®dusnyeckue M XUMHUYECKHE CBOMCTBAa OKCHAOB HemeramuioB: cepel (IV, VI),
4.5 azora(ll, IV, V), docdopa(lll, V), yrnepoma(ll, IV), kpemuusa(IV). Ilomydenue
OKCHJI0B HEMETAJIJIOB
46 Xumnueckue cBoiicTBa okcuaoB: MeTawioB IA-IIIA rpymm, mmaka, meau(Il) u
' sxkenesa(ll, I). TTonydyeHne oKCUI0B METAIIIIOB
XUMHYECKHUE CBOMCTBA OCHOBAaHUM W amM(pOTEPHBIX THUAPOKCHIOB (Ha MpUMeEpe
4.7 THJIPOKCUIOB aJIFOMUHUS, *KeJe3a, HuHKa). [lomyuenne ocHoBaHUN M aM(OTEpHBIX
TUIPOKCHIOB
OO0mue XUMHUYECKHE CBOMCTBa KHCIOT: XJIOPOBOJOPOJIHOM, CEpOBOIOPOAHOM,
43 CEpHHUCTOM, CepHOM, a30THOH, QochopHOl, KpeMHHEBOW, yrombHOH. OcoObie
' XMMUYECKHE CBOMCTBA KOHIICHTPUPOBAaHHOM CEpHOM M  a30THOW  KHUCIOT.
[lonyuenune kucnor
4.9 OO6ue xumMuyeckre cBoiicTBa cpenux coneil. [lomyuenue comneit
410 [Tonyuenue, coOupaHue, paclo3HaBaHWE BOJOPOJA, KHUCIOPOAA, AaMMHaKa,

YIJICKUCIIOTO ra3a B J'IaGOpaTOPI/II/I

4.11

HonyquHe aMMHakKa, CepHOﬁ U a30THOH KHCIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB
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4.12

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

Xumudaeckue peaKnuu

5.1

Knaccudukanuss XuMUYECKUX peaknuid MO Pa3lMYHBIM HpPU3HAKaM: [0 YUCIY U
COCTaBy YYacCTBYIOIIMX B pEaKLUWU BEIIECTB, IO TeIoBoMy 3ddekry, 1o

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHUX YJIEMCHTOB

5.2

53

54

TennoBoit 3pheKkT XUMHUECKOW peaKIuu, TEPMOXUMHUUYECKHE YpPaBHEHHS. DK30- U

SHJOTEPMUYECKHE peakui. TepMOXUMUYECKUE YPABHEHUS
OKHCIUTENIbHOBOCCTAHOBUTENbHBIE peakuu. OKUCIUTENN U BOCCTAaHOBUTEIU.
[Ipoueccsl OKHCIICHUS U BOCCTaHOBJICHUSI. DNEeKTPOHHBIN OanaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHON PEAKIIMH

Teopus anexTponuTUyecKol aucconuanuu. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHn JucCconanmumn

5.5

Peaknuu moHHOTO OOMEHAa. YCIIOBHS TNPOTEKAHWS PEAKIM HMOHHOTO OOMeEHa,

IIOJIHBIC U COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_II/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa m Marepuanbl B IOBCEJHEBHOM JKM3HM 4YelloBeka. besomacHoe
UCTIOJIb30BaHUE BEUIECTB M XMMHUYECKHX peakiuil B aboparopuu u ObITy. IlepBas

moMouib IIpUu XUMHUYCCKUX OXKOI'aX U OTPABJICHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpPYKaIoLle cpenbl (KUCIOTHBIE JA0XKH, 3arpsi3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), CMOCOOBI ero mnpenorBpamieHus IIpeaenbHas
nomyctumas  koHueHtpauus BemiectB (IIJK). Ponp xumum B perieHuun
HKOJIOTMYECKUX MpoOieM. YcuiaeHue MapHUKOBOro J3(dekra, paspylieHHe

O30HOBOTO CJI0A

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHH U UX COSTUHEHH B OBITY,
MEIUIIMHE, TPOMBIIIICHHOCTH U CEIbCKOM XO03siiicTBe. [IpumMeHeHne MeTanioB U
CIUIaBOB (CTalb, YyTyH, AIOPATIOMUHUN, OpOH3a) B OBITY M MPOMBINIICHHOCTH UX
coenuHeHui. [ToHSATHE O KOPPO3UHM METAJJIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI UX OT

KOPpO3UH

6.4

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

MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHavyanbHble TOHATHA OO0 OPraHWYECKWX BEHIECTBAX KAaK O COCTMHEHHSIX
yriepoaa (MeTaH, 3TaH, STWJIEH, alleTWJIEeH, 3TaHOJI, TIIMLEPUH, YKCYCHas KHUCIIOTa).
[ToHsATHE O OMONIOTMYECKH BAaXKHBIX BEIIECTBAX: KHMpax, OelKaX, YriaeBoJax — M UX

POJIHN B ) KU3HU YCIIOBEKA
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7 Pacuérnr:
7.1 1o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBO) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM
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KPUTEPUM U HOPMbI OIIEHKH 3HAHUM OBYYAIOIIINXCA

Hcxonss W3 TOCTaBICHHBIX IIeJied W BO3PACTHBIX OCOOCHHOCTEH ydarmxcs,
HEOOXOJAMMO YYHUTHIBATh: MPABUIBHOCTh M OCO3HAHHOCTH M3JIOKEHHUS Marepuala,
MOJIHOTY PACKPBITHSI TOHSATAA ¥ 3aKOHOMEPHOCTEH, TOYHOCTH YIOTPEOICHUS
TEPMUHOJIOTHH; CaMOCTOSTEIIBHOCTh OTBETA; JIOTUYHOCTH, JI0KA3aTEIhbHOCTH B
W3JIOKCHUM  MaTepuana; CTerneHb  CHOPMHPOBAHHOCTH  WHTEIUICKTYaJIbHBIX,
00111ey4eOHBIX, CrIeIM(PUISCKUX YMECHUI.

KpI/ITepI/II/I OLECHKH YCTHOI0O OTBE€TA.

Ounenka «S5»: OTBET MOJIHBIM W MPaBWIbHBIM, OCHOBAaH HAa W3YYEHHOH TEOpUH,
U3JIOKEH JIOTUYHO, TIOCJIEI0BATENIBHO, TUTEPATYPHBIM SI3BIKOM.

Ounenka «4»: OTBET IOJHBIM U MPABWIbHBIM HA OCHOBAHUM HM3YYEHHBIX TEOPHH,
U3JI0KEH B OIIPENEIICHHON JOTMYECKOM IOCIEN0BATEIbHOCTH, IIPA 3TOM JOIYIIEHBI
2-3 HeCyIeCTBEHHbIE OIINOKH, UCIIPABICHHBIE YYEHUKOM IO TPEOOBAHUIO YUUTES.

OIIeHKa «3»: OTBET HOHHBIﬁ, HO IIpHU 3TOM JOIIYIICHBI CYIICCTBCHHLIC OIHI/I6KI/I,
WU OTBET HGHOHHBIﬁ, HE UMEET JOTHYSCKOM IIOCICAOBATCIIbHOCTH.

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

Kpurepuu oieHKHM NPaKTHYECKUX YMEHUN (IKCIIEPUMEHTAJbHBIX YMEHUI):

Ouenka «5»: paboTa BBINOJHEHA IMOJHOCTHIO W TMPABWIBHO, CIEIAHBI BEpPHBIE
HaOIIOACHUS W BBIBOJBI, SKCIIEPUMEHT OCYILECTBIICH IO IJIaHYy C YYETOM OXpaHbl
TpyJa W TMpaBwi pabOTbl C BelIECTBAMU U O0OOPYJIOBAaHHUEM, MPOSBICHBI
OpraHU3alMOHHO- TPYJOBBbIE YMEHUS (IIOAAEPKUBAETCA YUCTOTAa pabOyYero Mecra u
HOPSAZOK Ha CTOJIE, 9KOHOMHO UCHOJIB3YIOTCSl PEAKTHUBBI).

Ounenka «4»: npaBUIbHO BBINIOJIHEHA paboTa, clelaHbl BEpHble HAOIIOACHUS U
BBIBOJIbI, HO NPU 3TOM SKCIEPUMEHT IPOBEIECH HE MOJHOCTHIO WU JIOMYIIECHbI
HECYIIECTBEHHBIE OIIMOKHU B pabOTe C BEIIECTBOM M 00OPYI0BAHUEM.

Ouenka «3»: NpaBWIHHO BBIMOJIHEHa paboTa He MeHee 50% wim JomylieHa
CYLLIECTBEHHas: OIMOKa B XOJE JKCIEPUMEHTa, B OOBACHEHHH, B OQGOPMIICHUU
paboThl, B COONIOACHUM NPaBWJI OXpaHbl TpyAa MNpU paboTe C BEUIECTBAMHU H
00opyI0BaHUEM, KOTOpAsk UCIIPABIISETCS IO TPEOOBAHUIO YUUTETIS.

Ouenka «2»:gonymieHsl 2 ©W  0OoJiee CYIIECTBEHHbIE OIMMOKKM B  XOJe
DKCIIEPUMEHTA, B OOBSICHEHUH M O(OopMIICHHH pabOThI, B COOIOICHUN TPABUI TIO
oXpaHe Tpy/za npu paboTe ¢ BeleCTBaMU U 000PYIOBaHUEM, KOTOPHIE YUAIIUUCS HE
MOET UCTIPABUTH 11O TPEOOBAHUIO YIUTEIS.

Kpurtepuu onieHKH BbINOJHEHUS TECTOBbIX PadoT:
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Ouenka «5»: CTaBUTCSI B TOM Clly4ae, €Clid BEpHbIe OTBETHI cocTaBisItOT 90-100 %
BBITIOJTHEHUS Pa0OTHI.

Ouenka «4»: CTaBUTCS B TOM CIIy4ae, €CJIU BEPHbIE OTBETHI COCTABILIIOT 80 % OT
o0LIero KOJM4ecTBa 3aJaHuil.

Ouenka «3»: CTaBUTCA B TOM ClIy4ae, €CIId BEPHBIE OTBETHI cOCTaBIAOT 50 — 70
% OT 00I1Iero KoJN4ecTBa 3a/1aHuil.

OneHka «2»: CTaBUTCS B TOM CjIydae, €CJIH BEPHbIE OTBETHI COCTABIIAIOT MEHEE
50% oT 00IIero KOJINYECTBA 3a1aHHI.

Kpurtepuu olleHKH pemieHUus1 pAaC4€THBIX 3a/1a4:

Ouenka «5»:B JIOTUYECKOM pACCYXIACHUM HET OIMMOOK, 3ajaya pelieHa
palMOHAIIBHBIM CTIOCOOOM.

Ouenka «4»:B JIOTHYECKOM pACCY)KJICHHH M PCEHICHUU HET CYIIECTBCHHBIX
OIIIMOOK, HO 3aJa4a

pereHa HepalyMoHAIBHO WM JIONMYIMIEHO HE O0o0Jiee JBYX HECYIIECTBEHHBIX
OImMOO0K;

OIIeHKa «3»: B JIOTHYECKOM PaACCYKACHUHN HCT CYHICCTBCHHBIX OIHH6OK, HO
AOITyIICHA ommOKa B MAaTEeMaTHYECKUX pacucrax.

OueHka «2»: UMEIOTCS CYIIECTBEHHBIE OIMMOKU B JIOTHYECKOM PAacCyXJICHUU U B
pELICHUHN.

Kpurepuu oieHKH caMOCTOATEIbHON WM KOHTPOJBbHOM PadoThI:

Ouenka «5»: pabota MOJHOCTHIO  BBIMOJHEHA; YYEHUK  CAMOCTOSITEIIBHO
CIIPaBJIACTCS C TMPEJIOKEHHONW pabOTON M B CUJIaX BBIMOJHATH JOMOJHUTEIBHBIC,
TBOPUYECKHUE 3a1aHUSI WIIA 3aJIaHUS [TOBBILIEHHON CIIOXKHOCTH.

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

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

rpyOBIMH OITMOKAMHU.
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YYEBHO-METO/JNYECKOE OBECITEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

» Xumusi: 8-if kiacc: 6a30BbIN yPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOe
IMa6puensa O.C., Octpoymon N.I"., Cnaako C.A. AKIIMOHEPHOE OOIIECTBO
«3narensctBo «IIpocBemenue»

» Xumusi: 9-ii kiacc: 6a30BbIM ypOBEHb: YUeOHUK; S-€ U3/IaHKe, epepaboTaHHOe
IMa6puensa O.C., Octpoymos U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIIECTBO
«M3natenbctBoO «IIpocBemieHue»

Tabnuupl: [lepuoandeckas cucrema XxumMuieckux aemeHToB JI. U.Menneneena,
Ta0auIa PACTBOPUMOCTH, FIECKTPOXUMUYECKUMN psA/l HAPSIKEHUSI METAJLIOB.

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIiA-YPOBEHD.-
Peanuzanus-tpedoBannii-OI'OC-ocHOBHOT0-00111€T0-00pa3oBanus.-Meroanueckoe-
nocooue-ais-yautes.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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

https://edu.skysmart.ru/
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