


MNOACHUTEJIbHASA 3AIINCKA

[IporpamMma 1o XuMuu Ha ypoBHE OCHOBHOTO 00I1Iero 00pa30BaHus COCTAaBJIEHA HA OCHOBE
TpeOOBaHUN K pe3yabTaTaM OCBOEHHMS OCHOBHOH 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOIO
obmero o6pazoBanus, npeactaBieHHbBIX B ®I'OC OO0, a Ttaxke Ha OCHOBE (denepalTbHON
paboyeil mporpaMMbl BOCIIUTAHUSL U C YYETOM KOHIEHIMH IpPErnoJaBaHUsl y4eOHOTO MpeaMera
«XuMus» B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo XumuM na€T MOpeACTaBlIE€HUE O LENsIX, Oo0miel crpareruu 0O0ydeHus,
BOCIIUTAHMUSI U Pa3BUTHS OOYdYaIOIIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE MPEIMETHOE COJEpKaHHUE, MpelycMaTpuBaeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpPHUpPOBAHHUE 10 pa3zesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OIPEIEIsieT KOJIUYECTBEHHbIE
U KAueCTBEHHbIE XapaKTEPUCTUKHU COJIEP)KaHUS, PEKOMEHAYEMYI0 IOCIIE0BATEIbHOCTh
U3YYEHHUS XUMUHU C Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKU y4eOHOIO
IIpoLecca, BO3pacTHBIX OCOOCHHOCTEH 00yUaromuXxcsl, ONpeeisieT BO3MOKHOCTH IIpeaMeTa JJis
peasinzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 001Iero 00pa3oBaHusl, a Takke TpeOOBaHUH K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YpOBHE IleJied M3Y4eHMs] IpeaMeTa W OCHOBHBIX BHJIOB Yue€OHO-II03HABATEIbHOU
JEeSITEIbHOCTH 00Y4YaroIerocst o OCBOCHUIO Y4eOHOT0 COJIep>KaHusl.

3HaHHE XUMUU CIIY’)KUT OCHOBOH ISl (JOPMUPOBAHUS MUPOBO33PEHUS 00YUaIOLIErocs, ero
MIPEICTaBICHUI 0 MaTeprUaIbHOM €UHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMUEH
MIPEJICTaBICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLIMHU BELIECTB B IPUPOJIE, O MyTAX
pemieHns T00anbHBIX MPOOJEeM YCTOWYMBOIO pa3BUTUS YEJIOBEUYECTBA — CBHIPHEBOM,
SHEPreTUUECKOH, MUILEBOM U SKOJIOTHYECKO 6€30I1acHOCTH, MPoOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumumu:

CIIOCOOCTBYET pealn3aliil BO3MOXKHOCTEH I caMmMopa3BUTUS U (OPMHUPOBaHUSA
KYJBTYPBI JIMYHOCTH, €€ 001Ieil 1 (yHKIMOHATBHON rPaMOTHOCTH,

BHOCHT BKJIaJ B ((OPMUPOBAHHE MBIIIJICHUS M TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOM  y4eOHOW  J€ATENbHOCTH,  JKCHEPUMEHTAIbHBIX U
UCCIIEJIOBATENIbCKUX YMEHHUH, HEOOXOIUMBIX Kak B IIOBCEJHEBHOMW JKM3HHM, TaKk M B
podecCHOHATEHOM IeATEIIEHOCTH,

3HAKOMHUT CO CIEUU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaIbIBa€T OCHOBBI IIEJIOCTHOTO
B3IJIs7]a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH 00Yy4JaroIuXxcs;

crocoOCTByeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOMICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TPUPOAE, K YEJIOBEKY, BHOCUT CBOH BKJIaJ] B DKOJIOTUYECKOE 0Opa3oBaHuE
00yJaroITUXCA.

JlanHble HampaBiieHHUs B OOyYE€HUM XMMHHM O0ECHEUMBAIOTCS CHEHU(PUKON colepiKaHus
yueOHOro IMpeaMera, KOTOpBIM SBISIETCS TMENAarorudyeckd aJarnTUPOBAHHBIM  OTPAKEHHUEM
0a30B0il HAYKH XMMUU Ha ONPEIEIEHHOM dTare e pa3BUTH.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro o0pa3oBaHHsS OPUEHTHPOBAH HA OCBOCHHE
00y4aroLMMUCS CUCTEMbI IIEPBOHAYAIBHBIX MOHATUN XMMUHU, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX OHATUN OPraHUYECKON XUMUHU.

CtpykTypa cojaepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaepkaHUE CKJIAJbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM
AJIEMEHTE W BELIECTBE M CHCTEMbl IOHATUH O XUMHUYECKOW peakuuu. O0e 3TH CHUCTEMBbI
CTPYKTYpHO OpPraHH30BaHbl 110 MHPUHLUITY IOCJIEJOBATEIbHOIO pPa3BUTHsI 3HAHUM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHHUSI O CTPOEHUH aToMa U XMMHUYECKOM CBSI3H;

— IpeACTaBJIEHUI 00 AIEKTPOJUTUUECKON AUCCOLMAIIMY BELIECTB B paCTBOPAX.



Teoperndeckre 3HaHUS PACCMATPUBAIOTCSI HAa OCHOBE SMIIMPUYECKH MOJNYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCSI IOCJIEOBATEILHO OT OJHOTO YPOBHSA K JApPYromy,
BBINOJIHAS (DYHKIMM OOBSICHEHHS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEU
MIPAKTUYECKOT0 MPUMEHEHHUS U TOJTYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IPHUPOIBI,
LIEHHOCTHOT'O OTHOIIECHHUS K HAYYHOMY 3HAHUIO U METOJaM MO3HaHus B Hayke. M3ydeHue xumuu
MPOUCXOAUT C TMPUBJICUEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYE€OHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccs» u «dusuka. 7 Kiace».

[Ipu u3ydeHnn XUMUHU OPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKONW NEATENIbHOCTH YEJIOBEKA U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya yueOHOTO MpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHUYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUM, JOCTYMHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3blKka HayKu, B
MPUOOIIEHUN K HAyYHBIM METOJ[aM MO3HAHUS IPU U3YyYEHHUH BEIIECTB U XMMHUYECKUX pEaklui, B
GbopMHUpOBaHUM U Pa3BUTUU I[I03HABATEIbHBIX YMEHUH M HUX NPUMEHEHUU B Yy4eOHO-
MI03HABATEIbHON U y4eOHO-MCCIIE0BATENbCKON AEATEeIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOIO
oOpallleHus C BEIIeCTBAMU B IOBCEIHEBHOM JKU3HHU.

[Ipy n3ydyeHHHM XMMUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI Ba)XHOE 3HAUY€HUE
IpUOOPETH TaKUe 1IEeTH, KakK:

— (opMHUpOBAHNME MHTEIUICKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CamMO0OOpa30BaHUIO,
COTPYAHHUYECTBY, CaMOCTOATEIbHOMY IPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOLINMCS YCIOBUSM KU3HHU;

— HaNpaBJEHHOCTb OOyYEHHUsT Ha CHUCTEMaTHUYecKoe MpuOoOIIeHHe oOyJaroumxes K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTENbHOM  JIEATENIBHOCTH,  HAyyHbIM  METOJaM  IO3HAaHM,
(OpPMUPYIOITUM MOTHBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieueHre YCIOBHH, CHOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYaIOIIUMHKCS OTIbITa
Pa3HOOOpa3HOM AEATETBHOCTH, MO3HAHHUS M CAMOIIO3HAHHS, KIIFOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETCHIIHIT), UMEIONIMX YHUBEPCAIbHOE 3HAUCHUE JUTS PA3THYHBIX BUIOB JCITEILHOCTH;

— (opmupoBanue o01mel PYHKIIMOHATBPHONH H €CTECTBEHHO-HAYIHON IPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHHWBATH SIBIICHUS OKPYXKAIOLIETO MHUpa, HCMOJb3ysd 3HAHUS U
OMBIT, TOJYYEHHbIE IpPU M3YYCHUH XUMUHU, NPUMEHATh HUX IMpPU pEUIeHHd mpodiieM B
ITIOBCEITHEBHOM KU3HU U TPYAOBOU ACSATENBHOCTH;

— (hopMupoBaHHe y 00YJaIOMMXCS TyMAaHUCTUIECKIX OTHOIICHUH, MOHUMaHUs IEHHOCTH
XAMUYECKAX 3HAHUU I BBIPAOOTKH SKOJOTUYECKH IIEIeCOO00pa3HOro TOBEIACHUS B OBITY U
TPYAOBOW NEATENBHOCTHA B LEJIAX COXPAHEHUS CBOErO 3J0POBbA M OKPYXKAIOLIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTUBALMU K 00Y4EHUIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBHIOODY
npo WIS ¥ HAIIPAaBIEHHOCTH JalibHEHIIEro 00ydeHusl.

OO1mee 4uCIIO 4acoB, OTBEAEHHBIX I M3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIETro
obpasoBanus, cocraBisier 136 yacoB: B 8 kiacce — 68 vacos (2 vaca B Heneno), B 9 kiracce — 68
qacoB (2 4aca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

9 KJIACC

BemecTtBo 1 XuMH4YecKasi peaKus

[Tepuonnueckuii 3akoH. Ilepuommueckass cucrema xumuueckux osnemeHtoB /[l N.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kallus, KalblUsi U HUX COEJIMHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM JIeMEHTOB B [leprnoanueckoii cucreme U CTPOEHHEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3M. THUIBl KPUCTAUIMUECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTANIMYECKOW PEHmETKM W BUJA XUMHYECKOMN
CBSI3H.

Knaccudukanus v HOMEHK/IAaTypa HEOPraHMYECKHUX BEIIEeCTB. XHUMHUYECKHE CBOICTBa
BELIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJlaccaM HEOPraHMYECKUX COEIMHEHUH, IeHeThyecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Krnaccudukaryss XMMAYECKUX PEAKIUil 110 pa3IMYHbIM MPU3HAKaM ([0 YHCIYy U COCTaBY
YYaCTBYIOIIMX B pEakUUU BEIIECTB, IO TEIUIOBOMY 3(QexTy, M0 H3MEHEHHUIO CTeleHel
OKHCJICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, [0 YYaCTHIO KaTauu3aropa). DK30- U
SHI0TEPMHUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPAaBHEHUSI.

[Tonsite o ckopoctu xumuyeckoil peakuuu. [lonstre 06 0OpaTUMBIX U HEOOPATHMBIX
XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsTue o
karanu3e. IloHsTne o XxXuMHUeckoM paBHOBecHU. DakKTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHMYECKOHN peaklUy U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMM, JJIEKTPOHHBIM OallaHC OKHUCIUTENIbHO-
BOCCTaHOBUTEIbHON peakiuu. CoCTaBl€HHE YPABHEHHMM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIONIb30BaHUEM METO0/1a AJIEKTPOHHOT0 OaaHca.

Teopust 3MeKTPOIUTHUECKON AUCCOLMALNU. DIEKTPOIUTHI U HEIEKTPOJIUTHl. KaTHOHBI,
aHUOHBI. MeXaHM3M JHCCOIMAallMM BEUIECTB C pa3IMYHbIMM BHJIaMU XHMHYECKOHN CBSI3H.
Crenens aucconuarnyiv. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YcinoBUS NMPOTEKAHUS PEAKIMI MOHHOrO OoOMeHa, MOJIHbIE U
COKpalIEéHHbIE MOHHBIE ypaBHEHHs peakiuil. CBOICTBa KHCIOT, OCHOBAHUI U cOJiell B CBeTE
MpeACTaBICHU 00 >3JeKTPOIUTHYECKON aucconuanuu. KauecTBeHHble peaklUd Ha HOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHE C MOJENSAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJIOB M HeMmeTauioB (rpadura © anmasa), CJIOXKHBIX BellecTB (XJopuaa HaTpus),
UCCJIEJIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMYECKON peakUuu OT BO3JACHCTBHUS pa3iMYHBIX
(baxTOpOB, HCCIIEOBAaHUE 3JEKTPONPOBOIHOCTA PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNN
KUCIIOT, WIeJo4ed W coield (BO3MOXKHO HCIOJIb30BAaHHE BHACO MATEPUANIOB), IMPOBEICHUE
OIBITOB, WJLTIOCTPUPYIOIIMX MPU3HAKU TPOTEKaHHs PEaKluil MOHHOro oOMeHa (oOpazoBaHue
Ocajika, BBIZCICHUE Tra3a, OOpa3oBaHWE BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX MPHUMEPHI
OKHCITUTEIIHO-BOCCTAHOBUTEIIBHBIX PEaKUUil (FrOpeHUe, peakiu pasiokKCHUs, COCTUHCHHS),
pacrno3HaBaHME€ HEOPraHMYECKHX BELIECTB C IMOMOIBIO KAaYECTBEHHBIX PEAKIMIl Ha HOHBI,
pellieHne IKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTaibl u MX coelUHEeHUSA

OOmiass xapakrepucThka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTE€pHbIE
creneHn okucieHus. CTpoeHue MU (pu3MuecKue CBOMCTBA MPOCTHIX BELIECTB — TaJOrEHOB.
XUMHYECKHE CBOWCTBA Ha mpuMepe xiopa (B3aMMOJIECHCTBHE C MeTalllaMH, HEeMeTalIaMH,
menovyamu).  XuopoBojgopoa. ConsiHas — KUCIOTA, XHMHUYECKHE CBOWCTBA, IMOJYy4YCHHUE,
npuMmeHeHue. JleficTBue xjopa 1 XJI0pOBOJOPOJia Ha OPraHU3M YejioBeka. BaxHeiiue xmopu/sl
U UX HaX0XJIE€HHUE B IPUPOJIE.



Oobmas xapakrepuctuka s1eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHune U (QU3NYECKHE CBONCTBA MPOCTHIX BELIECTB —
KHCIIOPOJIa U CEepbl. AJUIOTPOMHBIE MOAM(DUKAIIMN KUCIOPOJa U CePbl. XUMUYECKUE CBOWCTBA
ceppl. CepoBojopoa, cTpoeHue, (U3MYECKHe M XUMUYECKHe cBOoMcTBa. OKCHIBI CEphl Kak
MIPEJICTABUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOmme Kak MpeACTaBUTENsS Kiacca KUCIOT M creruduueckue). XUMHUYECKUE PEaKInu,
JeKalue B OCHOBE IMPOMBINUIEHHOIO CHocoba MHoiay4deHHs cepHoil kucnotel. [Ipumenenue
cepHOM kucaoThl. ConM cepHON KUCIOThI, KaueCTBEHHAs peaklys Ha cyiabgar-uoH. Haxoxaenue
ceppl U €€ COeNMHEHUM B MpHUpojae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXarolled cpelibl
COCIMHCHUSAMH cepbl (KUCIOTHBIC NOXM, 3arpsA3HCHUE BO3IyXa M BOJOEMOB), CIOCOOBI €ro
[peI0TBPAILEHUSI.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIECHUSA. A30T, paclpocTpaHEHHE B MpuUpoje, (QU3NYecKue u
XUMHUYecKue cBoiictBa. KpyroBopoT azora B mpupojie. AMMuakx, ero Gu3n4eckue 1 XuMUYECKue
CBOICTBa, NnostyueHue u npumeHenune. Coyim aMMOHHUSI, UX (PU3HUECKHE U XUMUYECKHE CBOMCTRA,
npuMmeHeHne. KadecTBeHHass peakius Ha MOHbI aMMOHHS. A30THasg KHUCJIOTa, €€ IMOJy4EHHE,
¢u3nueckne M XUMHUYECKHE CBOWCTBa (OOIIME Kak MPEACTABUTENS Kiacca KHCIOT |
crieriuduyeckue). Mcnonb3oBaHHe HHUTPATOB M COJCH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoopeHnii. XuMudeckoe 3arps3HeHHe OKPYKaroIed Cpebl COSMHEHUSIMH a30Ta (KUCIIOTHBIC
JOXKIH, 3arps3HCHHUE BO31yXa, MOYBBI M BOJMOEMOB). Docdop, amIoTPOIHBIE MOIUPHKAIUH
docdopa, puszndeckue u xummudeckue cBoictBa. Oxcun pocopa (V) u pochopHas kKuciora,
¢usnueckue M XUMUYECKHE CBOMCTBa, moiyueHue. Mcmonp3oBaHue ¢ocdaroB B KauecTBe
MUHEpaJIbHbIX y100peHUI.

OOmias xapakrepuctuka s1eMeHTOB |V A-rpynnsl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIEHUs. YTJIEepo/, aJUIOTPOIHbIE MOAU(DUKALIMY, PACTIPOCTPAHEHHUE B
npupoje, Gu3nUecKue U XUMUIecKne cBoiicTBa. Axcopomms. KpyroBoport yriiepona B mpupo/ie.
Oxcuapl yriepoaa, ux pU3NYECKHe U XUMUYECKHE CBOWCTBA, JAEMCTBHE Ha KMBbIE OPraHU3MBI,
MOJyYeHHEe U TPUMEHEHHEe. JKOJOrHIecKue MpoOsieMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
rUNoTe3a IN00aJbHOr0 MOTEIUIEHUs KJIMMAara, MapHUKOBBIM 3Q@ekT. YroyibHas KUcioTa U €€
coNM, MX (pU3MYecKre M XUMUYECKHE CBOMCTBa, MOlydyeHHe U npumeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHar-noHbl. lMcmnons3oBanue kapOoHaToB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEJLCKOM X035 CTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COECIUHEHMSIX YIJepoja
(MeTaH, O5TaH, OTWIEH, AaleTWICH, STAHOJ, TJHIEPUH, YKCYCHas Kuciora). [IpupomaHbie
UCTOYHHKH YIJIEBOJIOPOJOB (Yroyib, HPUPOIHBIA ra3, HEedTh), MPOIYKTHI HUX MEPepabOTKH
(OeH3uH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [TOHATHE 0 OMOJIOTHYECKH BaKHBIX BEIECTBAX:
KUpax, Oelkax, yrjieBoJax — W HMX pOJIM B KHU3HU ueloBeKa. MarepuajlbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COECTMHEHUI.

Kpemuuii, ero ¢usuyeckue M XUMHUYECKHE CBOICTBa, IOJYyYEHHE U IPUMEHEHHE.
Coenuuenuss kpemHusst B mpupone. OOmme mnpencraBieHus o0 oxcuae kpemuus (1V) wu
KpeMHUueBoM kucnoTe. CUIIMKATHI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTU. BaxxHeiue
CTPOUTEJIbHBIC MaTepHalbl. KEepaMUKa, CTEKJIO, LEMEHT, OeTOoH, kene300eToH. I[IpoGmemsr
0€3011aCHOTO UCMOIb30BaHUS CTPOUTEIbHBIX MATEPHATIOB B TIOBCEJTHEBHOM YKU3HHU.

Xumuueckuit IKcnepumenm:

n3ydyeHue o0pas3lioB HEOPraHUYECKUX BELIECTB, CBOMCTB COJISHON KHCIIOTHI, IPOBEACHUE
KAYeCTBEHHBIX pPEaKUUi Ha XJIOPUI-UOHBI M HAOIIOJEHHE MPU3HAKOB UX IPOTEKAHUs, OIBITHI,
oTpaxkaronre (U3MYECKUe U XUMHYCCKUE CBOWCTBA TaJOTCHOB M MX COCIMHEHHI (BO3MOXHO
UCIIOJIb30BAHUE BHUJICOMATEPHAIOB), O3HAKOMJICHHME C 00pa3laMu XJIOPHIOB (TajJOreHHUJIOB),
O3HaKOMJICHHE C oOpa3namu cepbl u ©€ COCAUMHEHHSAMH (BO3MOXKHO HCIIOJIb30BAaHUEC
BUJICOMATepHaoOB), HaOMIOJCHWE Tpolecca OOYIJMBaHUS — caxapa IOJ  JICHCTBHUEM
KOHILIEHTPUPOBAHHON CEPHOM KMCIOTHI, U3ydeHHE XUMUYECKUX CBOWMCTB pa30aBiIE€HHON CEpHOU



KHUCJIOTHI, TIPOBEJCHNE KAUECTBEHHON peaklMH Ha Cyib(aT-uoH W HaOJIoJIeHHE MpHu3HakKa eé
MPOTEKaHUsl, O3HAKOMJIEHHE C (PU3NYECKMMH CBOMCTBaMM a30Ta, (ochopa U UX COEAMHEHMI
(BO3MOYKHO HCIOJIb30BAaHHE BUICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U (ocHOPHBIX YI0OpEeHHIA,
MoJlyueHue, coOupaHue, pacro3HaBaHWE M H3YYCHHE CBOWCTB aMMHakKa, IMpPOBEACHUE
KAUeCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocpaT-uOH U HU3yYEHUE NPU3HAKOB HX
NPOTEKaHUsl, B3aUMOJICHCTBAE KOHIICHTPUPOBAHHOW A30THON KHCJIOTBI ¢ Me/bi0 (BO3MOXHO
UCIIOJIb30BAHUE BHICOMATEPUAIIOB), M3YYCHHE MOJENCH KPHUCTAUIMYCCKUX PEHIETOK aiMasa,
rpaduta, GQyaIepeHa, O3HAKOMJICGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOrasa, MoJydeHHe, coOupaHue, paclo3HaBaHUe
U U3yYEHUE CBOMCTB YIJIEKHUCJIOrO rasa, NMpOBEJIEeHHE KAaUeCTBEHHBIX pEakIuil Ha KapOOHAT U
CUJIMKAaT-MOHbl M W3Y4YCHHE IIPU3HAKOB MX MPOTEKAHMS, O3HAKOMIICHME C IPOIyKLIHEH
CUJIMKAaTHOM IPOMBIIIJIEHHOCTH, PEIIEHNE JKCIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Bakueimne
HEMETAJUIBb U UX COCUHEHUS.

MeTtaJi1bl M X COeIMHEHUSA

OOmias xapakTepuCcTHKa XHMHUYECKHUX DJEMEHTOB — METaVIOB Ha OCHOBaHMM MX
noJjiockeHud B [lepuoanueckoi cucteMe xumudeckux 3nemMeHToB 1. . MenzaeneeBa u crpoeHust
atomoB. CtpoeHue MerawioB. Mertalmyeckas CBsI3b M MeTaNIM4ecKas KpUCTaInyecKas
pemérka. DJEKTPOXUMHUYECKUM psJ HanpsykeHUM MeTauioB. DuU3MYecKHe M XUMHUYECKHe
cBoiicTBa MeTaiyioB. OO1mMe crnocoObl nonydeHust MetasioB. [loHsTHE O KOpPO3UM METAJLIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBbl (CTalib, YyryH, JIOPATIOMUHHIA, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[I{erounbIie MeTaIIBL: MTONIOKEHNE B [IeproandecKkoil CuCTEME XUMHUYECKHUX JIEMEHTOB /l.
N. MenneneeBa, CTpOCHHE MX aTOMOB, HaxXOXKIeHUE B npupone. Pu3ndeckue U XUMUYECKUE
cBolicTBa (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI U TUAPOKCUIBI HATPUs U Kaius. [IpuMeHenue
LIEJIOYHBIX METAJUIOB U UX COETMHEHUI.

[[{eroyHO3eMenbHBIE METAUIBI MarHuii M KajdbLui. moJokeHue B llepuogmyeckoit
cucremMe xumuyeckux snmeMeHToB J[. M. MenpeneeBa, CTpoeHHME KX aTOMOB, HAXOXIACHUE B
npupoje. dusnyeckne U XMMUYECKHE CBOMCTBA MAarHus M Kajuplus. BakHelnne coeIuHEeHus
KabIust (OKCH, TUAPOKCHUL, o). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHHS.

Amtomunuii: nonoxxenue B Ilepuoanueckoil cucreme xumudeckux anemeHtoB [[. U.
MenpneneeBa, CTpO€HHE aTOMa, HaxOKJICHHUE B Ipupoje. Pu3ndeckue U XUMUYECKUE CBONCTBA
anmoMuHMs. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUJPOKCH/IA AITFOMHUHMSIL.

Kenezo: mnonoxenne B llepmogmyeckoil cucreme xumuudeckux osiaemeHtoB [l U.
MenneneeBa, CTpO€HHE aTOMa, HaxOKJICHHUE B Ipupoje. Pu3ndeckue U XMMUYECKUE CBOKCTBA
xenesa. Oxcuapl, ruapokcuapl u coim xenesa (1) u xenesa (I11), ux cocras, cBoiicTBa U
MIOJTYy4CHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE ¢ oOpas3laMd METaUIOB M CIUIaBOB, MX (U3MYECKUMHU CBOICTBaMH,
U3y4YCHUE PE3yIbTATOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIb30BAHUE BHCOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJOH (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIICIOBAHUE CBOMCTB JKECTKOW BOJBI, Ipollecca TOPSHUS Keje3a B
Kuciopojge  (BO3MOXKHO — HMCIIOJIb30BAaHWE  BHICOMATEPUANIOB), IMPHU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEAKIMil Ha MOHBI: MarHWs, KaJIbIHs, aTIOMUHUs, IIMHKA, xene3a (1) u xenesa
(1), memu (1), HaGmMrOICHME M OTIMCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMU HATPHS,
KaJIusl U Kaiblus (BO3MOXKHO HCIOJIb30BAaHHE BUICOMATEPHAIOB), MCCICIOBaHUE aM(OTEPHBIX
CBOWCTB I'MIPOKCH/IA AIFOMUHUS U THAPOKCHJIA INHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a4a4 110
TeMe «BakHelnine MeTaJuIbl U UX COEIUHEHUSI.

XuMHus M OKpYyKamoLias cpeaa

BemectBa n Marepurasnsl B IOBCEJHEBHOM KU3HMU 4eJIOBEKa. be3omacHOe MCIOJIb30BaHUE
BEUIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas momompb Npu XMMHUYECKHX OXKOrax u
OTPABJICHUSIX.



XUMHUYECKOE 3arps3HEHHE OKPYKAoIIei cpenbl (MpeeabHas T0MyCcTUMas KOHIICHTPAIIUs
Berects, aajiee — [1/1K). Poab XuMuH B peIICHUH 3KOJIOTHUSCKUX MTPOOJIEM.

Xumuueckuii IKcnepumenm:

U3y4deHue 00pa3ioB MaTepHasoB (CTEKIIO, CIIABbI METAIIOB, TIOJIMMEPHBIC MATEPUAIIBI).

Meostcnpeomemmnunie céasu

Peanm3zanus MeXIPEeIMETHBIX CBSI3€H MPH M3YYEHUH XUMHUH B 9 Ki1acce OCYIIEeCTBIISIETCS
4yepe3 HCIHOJb30BaHUWE KaK OOIIMX €CTeCTBEHHO-HAy4YHbIX MOHSATHH, TakK M MOHSITHI,
SIBJISFOILIUXCS] CHCTEMHBIMH JUISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO1ue ecTecTBEHHO-HAY4HbIE TIOHSTHSA. HaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaylu3,  CHHTE3,  KiIacCUpHUKauus,  MEPUOAUYHOCTb,  HAOJIOJEHHE,  HKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN A3PPEKT, TEXHOJIOT U, MaTepUAIIbI.

®duzuka: Marepus, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKIWJ, H3O0TOIIBI,
pPaAvoOaKTUBHOCTh, MOJIEKYNA, OJJIEKTPUYECKUH 3apsl, IPOBOJHUKH, IOJIYIPOBOJHUKH,
JTUDJIEKTPUKH, (POTO3JEMEHT, BEIIECTBO, TEsO, 00BEM, arperaTHoe COCTOSHUE BELIECTBa, Ias3,
pacTBOp, pacTBOPUMOCTb, KpHUCTAUIMUECKas pEIETKA, CIUIaBbl, (U3MYECKUE BEIUUYUHBI,
€IMHULIbI U3MEPEHHUsI, KOCMUYECKOE IIPOCTPAHCTBO, MJIaHEThl, 3BE3/1bl, CoHIIE.

buonorus: ¢ortocunTes, npixanue, O6mocdepa, ’KocucTeMa, MUHEpaJIbHbIE YAOOpEHU,
MHUKPO3JIEMEHThI, MaKPOIJIEMEHTHI, MUTATENIbHbIE BEILIECTBA.

['eorpadusa: armocdepa, ruapochepa, MuUHEpaibl, TOpHBIE TOPOABI, TOJIC3HBIC
HCKOIIaeMbl€e, TOILIMBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pE3yabTaThl OCBOECHMS TPOrpaMMbl OCHOBHOTO OOWIEro 0Opa3oBaHMS
JOCTHTAIOTCS B X0OJI¢ 00OYYCHHSI XUMUHU B €IMHCTBE Y4COHOM M BOCIIUTATEIHLHOMN JEATEIHHOCTH B
COOTBETCTBUU C  TPAAUIIMOHHBIMH  POCCHUMCKHMH  COIIMOKYJABTYPHBIMH H  JYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSAMH, MPUHATHIMU B OOIIECTBE NMpaBWJIaMHd W HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALMU 00yJaIOLTUXCS.

JInuHOCTHBIE pE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IICHHOCTHBIX OPHUEHTALIMA U PACHIMPEHHE OIbITa JCSITCIBHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoTHYECKOro BOCIIMTAHUS:

[IEHHOCTHOTO OTHONIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUYECKOMY M HAYYHOMY
HACJICNIO, TOHWMAHMS 3HAYEHUS XUMHUYECKOW HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJETh TOCTOBEPHON WMH(OpMaIuel o MmepeoBhIX JOCTIKEHUSIX U OTKPBITHUAX
MUPOBON M OTEUYECTBEHHOW XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOMCTBE
MuUpa 1 o0IIEeCTBa,;

2) TPasKIaHCKOT0 BOCIIUTAHHUS:

MPEJICTABJICHUSI O COIMAIBHBIX HOPMAaxX W TMpaBWiIaX MEKIUYHOCTHBIX OTHOIICHHWH B
KOJIJICKTHBE, KOMMYHHUKAaTUBHOM KOMITE€TEHTHOCTH B 0OIIECTBEHHO MOJIE3HOH,
y4ueOHOMCCIIEI0BATEIbCKOM, TBOPUECKOM M JAPYrMX BHJAAaX JAEATEIbHOCTH, TOTOBHOCTH K
Pa3HOO0Pa3HOI COBMECTHOM ACSITEIILHOCTHU MPHU BHITIOJIHEHUH YISOHBIX, TO3HABATEIBHBIX 33]1a4,
BBITIOJTHEHUH XUMHUYECKHX SKCIIEPUMEHTOB, CO3/JIaHUM YYEOHBIX TPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHUMAHHUIO M B3aWMOIIOMOIIM B Ipoliecce 3TOH y4eOHON AesITeIbHOCTH, TOTOBHOCTU
OIIEHMBATh CBOE TMOBEJIEHHWE M TOCTYIKM CBOMX TOBApHUIIEH C TO3WIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS ITOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOr'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE W  XMMHUYECKOM  peakiui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M COCTABISIOLIME OCHOBY IJIs
MOHMMAHHUS  CYIIHOCTH HAayYHOM KapTUHBI MHpPA, TPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SX YEJIOBEKa C MPUPOJHON Cpelol, 0 poJin
XHUMUH B MIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIE MOTHBBI, HAIPaBJICHHBIC HAa TOJYYEHHWE HOBBIX 3HAHHHN IO XUMUH,
HEOOXOIUMBIE Ui OOBSCHEHHS HAONIOJAaeMbIX TPOLECCOB W SIBICHHUH, IO3HABATEIBHOM,
WH()OPMAIMOHHON M YUTATEIIbCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIPABOYHOH JHUTEPATYpPOH, MOCTYHMHBIMH TEXHUYCCKHUMH CPEICTBAMHU
WH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpEC K OOYYCHHIO W TIO3HAHUIO, JIOO03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHNI0, IPOEKTHOM M HCCIEN0BATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJIEHHOCTH U YPOBHS 00Y4YCHHS B JaTbHEHIIIEM,

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTU JKHU3HHM, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3I0pOBBI 00pa3 JKW3HHW, OCO3HAHUE IIOCICJACTBUH W HEMPHUATHE BPEIHBIX
npuBbluek (YmoTpeOJIeHUsT alKoroJis, HAPKOTHUKOB, KypCeHHs), HEOOXOAMMOCTH COOJIOICHUS
npaBwI 0E30MacHOCTH MPH OOpameHWH C XUMHYSCKHMH BEIIECTBAMH B OBITY U peallbHOU
KU3HH,

5) Tpy10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTHYECKOMY M3Y4YEHHUIO MPOodeccii 1 Tpyaa pa3IMaHOTO PO, YBaKEHHUE K
TpyIy W pe3yiabTaraM TpPYJIOBOH IEATEIHHOCTH, B TOM YHCIE€ HA OCHOBE MPUMEHEHHUS
MpEAMETHBIX 3HAHUM TI0 XHMHUHU, OCO3HAHHBIA BBIOOP WHIMBUIYAIBHOW TPACKTOPUH



MPOJIOJDKEHHUST O00pa30BaHUsS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIHOCOOHOCTH K XHMMH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHON MpodeccnoHanbHON AeATenbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUMN, TOTOBHOCTh a/IaliTUPOBATHCS B MPO(ECCHOHAIBHON Cpesie;

6) 7K0JI0rHYECKOro BOCTIMTAHMS

9KOJIOTMUYECKHU 1€1ecCO00pa3HOe OTHOIIEHHE K IPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUE IIEHHOCTH 3J0POBOTO0 M 0€30MacHOro odpasa >KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHM3MYECKOMY U ICUXMYECKOMY 30pOBBIO,
OCO3HAHKE LIEHHOCTH COOJIIO/IEHUS MpaBUil OE30MaCHOTO MOBEACHUS NpU paboTe ¢ BEllecTBaMH,
a TaKKe B CUTYyalUsX, YIPOXKAIOIINX 37J0POBBIO U JKU3HU JIOJEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydyaeMble NPU HM3YyYEHUM XUMHH, ISl PEIICHUs
3a/71a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPENOH, SISl MOBBILIECHHS YPOBHS 3KOJIOTHMYECKOM
KYJIBTYpPbI, OCO3HAHMS ITI00AJILHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTeH MX pellieHus
MIOCPEJICTBOM METO/I0B XMMHH, SKOJOTHUYECKOI0 MBIIIJIEHUS,, YMEHUSI PYKOBOJICTBOBAaThCS UM B
ITI03HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeranpenMeTHBIX pe3y/lbTAaTOB BBIIEISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHUPOBO33pCHHUS OOLICHAYYHbIC MOHATUS (3aKOH, TEOpHs, MPHHIIMII, TUIOTe3a, (HaKT, CHCTEMa,
MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUU U3 ATUX NpeaMeToB (OpMUPOBATH MIPEJICTABICHUE O
[[EJIOCTHOM HAy4YHOW KapTHHE MHUpPA, U YHHBEpCAIbHbIC y4eOHbIC JeicTBUs (MO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETryJSTUBHBIC), KOTOpbIEe 00CCIeUMBAIOT (POPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU IESTENbHOCTH.

ITo3naBaTenbHBIC YHHBepcaIbHbIE YUeOHbIE JelCTBUS

Ba3oBble 1ornyeckue aeiicTBus:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILIUIEHUS IMpPU OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XHMHYECKMX TOHATHH  (BBLACIATh WX  XapaKTepHble MNPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMH MOHSATHIMH), UCTIOJIL30BATh MOHATHUS U OOBSICHCHUS
OTIENbHBIX (DaKTOB W SIBICHUH, BBIOMpPATh OCHOBAHHMS M KPUTEPHH IS KIAcCH(PUKAUU
XUMHMYECKUX BEIIECTB U XUMHUUYECKUX PEAKIMM, yCTaHAaBIUBATh MPUUNHHO-CIICJCTBEHHBIE CBSI3U
MEKIYy 00bEKTaAMU U3YUEHHsI, CTPOUTH JIOTHUSCKUE PACCYKACHUsI (MHIYKTUBHBIC, ICTyKTUBHbIC,
10 QHAJIOTHH), INIaTh BBIBObBI U 3aKITIOUCHHUS;

YMEHHE MPUMEHSTh B MPOLIECCE MO3HAHMS MOHATHS (MPEIMETHBIC M METAlpEeIMETHBIC),
CHMBOJIMUECKHE (3HAKOBBIC) MOJICIH, HCIIOJIb3YyeMbIe B XHMHH, MPEOOPA30BBIBATH IIHPOKO
NPUMCHSEMbIC B XUMHUHM MOJCIBHBIC MPEICTABICHUS — XUMHUYCCKUI 3HAK (CMMBOJI 3JIEMEHTA),
XAMU4eckass (GopMmylia W ypaBHEHHE XUMHUYECKOW peakIuu — TPH PEHICHUH Yy4eOHO-
MO3HABATENbHBIX 33434, C Y4YETOM OTUX MOJEIbHBIX [MpPEJICTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKH H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHUX BEUIECTB U
XUMHMYECKUX DPEAKIMM, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHbIE CBS3H U
IIPOTHUBOPEYUS B U3y4AEMBIX MPOIECCaX U SIBICHUAX.

Ba3oBble nccienoBare/ibckue 1eHCTBUSA:

YMEHHME HCIIO0JIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaue€CTBE MHCTPYMEHTA I[O3HAHMS, a
TaKK€ B KauecTBE OCHOBBI [UIsl ()OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE IPABUIBHOCTU
BbICKa3bIBAEMBIX CYXKJICHUH;

IpUOOpEeTEHNE OMNbITa MO IJIAHUPOBAHUIO, OPraHU3alUd U IPOBEICHUIO0 YYEHHUYECKHX
AKCIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0JJ0M IPOLECCA, CAMOCTOATEIbHO POTHO3UPOBATh €r0
pe3ynbTat, (GopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pe3yiIbTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIEIIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH UHPOPMALUIO PA3IMUHBIX BUJIOB
U GopM MpeCTaBICHNUS, OTYIACMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS TUTEpaTypa



XAUMHUYECKOTO COJICpXKaHUs, CIpPaBOYHbIC TMOCOOUs, pecypchl MHTepHeTa), KpPHUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

yMEHHE IPUMEHSTh PAa3IMYHbIe METO/IbI U 3alpOChl MIPHU MOUCKE U 0TOOpe UH(OpMALIUU U
COOTBETCTBYIOIMX JAHHBIX, HEOOXOAUMBIX Ul BBIIIOJIHEHUS yUYE€OHBIX U MTO3HABATEIbHBIX 3a/1a4
ONpeAeNEHHOr0 THUIA, MPUOOpETeHHE OmbITa B O0JIACTH HUCHOJB30BaHUS HH(POPMAaLMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaI€HNE KYJIbTYpO aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMUHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAJbHYIO (OpMYy MpeicTaBlIeHUs
nH(pOpMalMKd ¥ WUIIOCTPUPOBATH pellaeMble 33/Ja4l HECIOKHBIMM CXEMaMH, AHarpaMMaMHy,
npyruMu popmamu rpa@uKi U UX KOMOWHALMSAMY,

YMEHHE HCIOJb30BaTh U aHAJM3UPOBATh B IpolEcce Y4eOHOW M HCCIeA0BATENbCKOM
NEeSITeIbHOCTH MH(POPMALMIO O BIMSHUU IPOMBIIIIEHHOCTH, CEJIbCKOT0 X03sIiiCTBa U TpaHCHIOpTa
Ha COCTOSIHUE OKPY>KAOLIEH IPUPOTHOMN CPEBI.

KoMMmyHukaTHBHbBIe YHUBepcabHbIe yueOHble 1eliCTBUS

yMeHHs 3aJaBaTh Bompochl (B Xone auanora u (WIM) JUCKYCCHH) IO CYIIECTBY
oOcyxgaemMoil Tembl, (OpMYIHpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBINIOJHEHUS
MPEI0KEHHOM 3a1a4H;

YMEHHUsI IPEACTABIISATh MOJyYEHHBIE PE3YJIbTaThl T03HABATEIBHON JESATENLHOCTH B YCTHBIX
U TUCBMEHHBIX TEKCTax;, JejaThb IMPE3CHTALUI0 pPEe3yJbTAaTOB BBIMOJIHEHHUS XHUMHYECKOIO
dKCIEpUMEHTa (J1a00paTOPHOrO OIbITa, Ja0OpPATOPHOW PabOTHI MO HCCICIOBAHHIO CBOWCTB
BEIIIECTB, YUeOHOTO IPOEKTA);

YMEHHsI y4eOHOrOo COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HAaBATEIbHOU U
UCCJIEJIOBATENIbCKON JEATEIbHOCTH IPU PELIEHUM BO3HMKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
OOIIMX WHTEPECOB M COTJIACOBAaHUS TMO3UIMK (0OCYKICHUS, OOMEH MHCHHUSMH, <MO3TOBBIC
LITYPMbI», KOOpJUHALMS COBMECTHBIX JACHCTBUI, ONpeAeieHue KPUTEPUEB 110 OLIEHKE KauyecTBa
BBITIOJTHEHHO!N pabOThI M IPYyTHe).

PerysasiTuBHbIe yHMBepcaJlbHbIe y4eOHbIe 1eficTBHS:

YMEHHE CaMOCTOSITENILHO OINpPENENsITh LENN AeSTeNbHOCTH, MJIaHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
HanOosiee A(QEKTHBHBIE CIIOCOOBI pemieHHs YUeOHBIX W TIO3HABaTEJbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WJIM KOPPEKTUPOBATh IPEIJIOKEHHBIA AITOPUTM JIEWCTBHM IpHU
BBINIOJIHEHUM 3aJaHUil ¢ Y4€TOM TMOJY4YE€HUS HOBBIX 3HAaHMW 00 H3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLEHUBATh COOTBETCTBHE IMOJIyYEHHOTO pe3y/bTara 3asBJICHHOM IIENH,
YMEHHE UCII0Ib30BaTh U aHAIM3UPOBATh KOHTEKCTHI, peAJIaraéMble B YCIOBUH 3aJIaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pE3YyIbTATOB [0 OCBOEHHIO 0053aTENbHOTO COJEpIKaHUS,
YCTaHOBJIEHHOIO JaHHOM (QeaepaibHONl pabodeil mporpaMMoill, BBIAEISAIOT: OCBOEHHBIE
oOyJaroImMMHUCs HAy4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUH, cHenuduyecKue s
peIMeTHON obnacTu «XUMHS», BHUABI JEATEIBHOCTH IO IOJYyYEHUI0 HOBOTO 3HAHUS, €ro
MHTEpIIpEeTaIy, MPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHbBIX YIEOHBIX U HOBBIX CUTYaLMSIX.

K xonmy obOyuenust B 9 Ki1acce mpeaMeTHBIE pPe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOyUAIOMINXCS YMEHHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX TOHSATUN: XUMUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BaJIECHTHOCTD,
AJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKUCIIEHUS, XMMHUYECKas peaklys, XUMHUYECKas
CBSI3b, TEIUIOBOU A((EKT peakuuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, AIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs] TUCCOLMALUS, pEaKUUd HMOHHOTO OOMeHa,
KaTaJllM3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTHMBbIC pEaKIHH,
OKUCJIMTEIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKUUH,  OKUCIUTEIb,  BOCCTAHOBUTEINbD,
OKHUCIICHE€ ¥ BOCCTaHOBJICHHE, aJUIOTPONHs, aM(OTEepHOCTh, XHMHUYECKas CBS3b
(KOBaJIGHTHAsl, HMOHHAs, METAUIMYECKas), KPUCTAUIMYECKas pemerka, KOppo3us



METAJUIOB, CIUIaBbI, CKOPOCTh XHUMHUYECKOW peakIuH, TMPEeaeTbHO JIOIMyCTHMAas
koHueHtpauus [TJIK Bemectsa;

WUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSTHH W TPUMEHSTH 3TH
MIOHSATHUS MPU OTIMCAHUY BEIIECTB U UX MPEBPAICHUH;

WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY [UUISI COCTaBJieHHS (OpMyn BemIeCTB |
YPAaBHEHUN XUMUYECKUX PEAKIUN;

OTIPENESATh BAJICHTHOCTh W CTENECHb OKHUCICHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUSAX PAa3JIMYHOrO0 COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COCAMHEHHH 1Mo (opmysaM, BHA XMUMHYECKOH CBsA3M (KOBaJCHTHAs, MOHHAs,
METa/UIM4YecKass) B HEOPTaHUYECKUX COCAMHCHUAX, 3apsai HOHA [0 XHMHUYCCKOU
dbopmysie, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWUYECKHX COCAMHECHHM, THII
KPUCTAJUTMYECKOUN pemETKN KOHKPETHOTO BEIIECTRA,

packpbiBaTh cmbich I[lepuoguueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHKE. OMHUCHIBATh U XapakTepu30BaTh TabauuyHyo dhopmy llepuonnyueckoit
CHCTEMBbl XMMHYECKMX 3JICMEHTOB. pa3jiduaTh IMOHATHS «rjaaBHas moarpymma (A-
rpynma)» u «mobounas mnoarpymma (b-rpymma)», manbie W OOJBIINE MEPHOIBI,
COOTHOCUTh OOO3HA4YEHUsS, KOTOPHIE UMEIOTCSI B TMEPHOAUYECKON Tabmuie, C
YHCIOBBIMHM XapaKTEPUCTHKAMU CTPOCHMS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M
3apsiz siIpa, 00Iee YHUCI0 IEKTPOHOB M PACHIPEICICHHE MX IO DJICKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWMCTB OJIEMEHTOB M HX
COCIMHEHUH B Mpeesiax MajbIX MEPUOJO0B M TJIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB,

KJIaCCU(DUIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HCOPTraHMYECKUE BEIECTBA, XUMHUCCKHE
peaknuu (MO YUCIY W COCTaBY Y4YacCTBYIOIIMX B PEAKIMH BEHICCTB, MO TEIIOBOMY
3G PEKTy, M0 UIMECHEHUIO CTETIEHEH OKUCIICHUS XUMHYECKUX 3JICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMME M ChelU(pUUIESCKHE XHMHUYECKHE CBOWMCTBA
MIPOCTHIX U CJIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIUH;

COCTaBJISITh YPABHEHUS DJIEKTPOJUTHUYECKON JUCCOLUUALIMU KHUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIC U COKpAIIEHHBIE YPaBHEHUSI PEAKIMi HOHHOTO OOMEHA, YpaBHEHHUS PEaKITUH,
MOATBEPKJIAIONIUX  CYIIECTBOBAHHE T'E€HETUYECKOW CBA3M MEXIY BEIIeCTBAMU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIMI TOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OalaHca ATHX PEaKIIHid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT UX CTPOCHHS, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUM B Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JTOJTF0 XUMHUYECKOTO AJIEMEHTA 10 (PopMyJie COeMHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOHN pEeaKInu;

coOMolaTh MpaBwWiia TOJB30BAHUS XUMHUYECKOM TMOCYIOoM U Ja00paTOPHBIM
o0opyIOBaHHEM, a TaKXKe IMpaBuia OOpaIlleHUsi C BEHIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMHU TI0 BBITIOJIHEHUIO JTA00OPATOPHBIX XUMHUYECKUX OIBITOB 1O MOJTYYCHHUIO
¥ COOMpaHMIO ra3000pa3HbIX BEIIeCTB (aMMHaKa U YIIIEKHUCIIOro rasa);

MIPOBOJIUTH PEAKIIMHU, TIOJTBEPKIAAIONINE KAaYECTBEHHBIM COCTaB PAa3JIMUHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMuI-, MOAMI-, KapOoHar-, (ocdart-,
CWIIMKAT-, Cyab(aT-, TUIPOKCHI-WOHBI, KATHOHbI aMMOHHS H HOHBI HM3yYCHHBIX
METAaJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECCTB,;
MIPUMEHSTh OCHOBHBIE OTIEpAIlUU MBICIUTEIIBHON NEATEIbHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHUE, O000OIIEeHNEe, CHUCTEeMATHU3AIMIO0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX
CBSI3€M — ISl U3YyYEHHUSI CBOMCTB BEIIECTB U XUMHUYECKHX PEAKUHUH, €CTECTBEHHO-



HaydHbIC METOJbl TO3HAHWsA — HAONIOJCHUE, W3MEPECHUE, MOJICIMPOBAHNE,
IKCTIEPUMEHT (peabHbIH U MBICTICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM u(poBbIe
Ne n/m ——— pasa Beero KonTpoabnbie | IlpakTnueckue f)l% pglslzm ar eJ)")HM e
padoTbI padoThl pecypebt
Pazzien 1. BeuecTBo M XUMH4YECKHE PeaKIHU
11 [ToBTropenue u yriryoneHune 3HaHU I 5 1 bubnmorexa [JOK
OCHOBHBIX pa3/esioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 Bubmumorexa LIOK
peakmuit https://m.edsoo.ru/7f41a636
13 DJEKTPONIUTHYECKAs TUCCOLUALUL. 8 1 1 Bubmuoreka IIOK
XUMUUECKHE PEaKIliy B PacTBOPAX https://m.edso0.ru/7f41a636
Htoro 1o pasaeny 17
Pa3nen 2. HeMeTaIbI M HX COEIHHEHUSI
21 OO1mast XapaKTepHCTHKA XUMHYECKHX 4 1 bubmoreka LIOK
snementoB VIIA-rpynmsi. [anorenst https://m.edsoo.ru/7f41a636
22 semon Viapymn Coparn ot 6 Bubmioexa LIOK
J——— https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKAa XUMHYECKUX Bu6morexa LIOK
23 onewewos VA-rpynm. Asor, docgopunx | T ! ps i edso0. 10741636
20 Svienon Nacrpymne Vesepotn 5 1 2 Eutmorera LIOK
o https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAUHEHUS
Htoro 1o pazaeny 25
Pa3pen 3. MeTaJluibl M MX COeTHHEHUS
. bubnmoreka [IOK
3.1 Obue cofCTEa METAIIOR 4 https://m.edscﬁ). ru/7f41a636
3.2 Baxkneiinme MeTaIIbl ¥ UX COEQUHEHUS 16 1 2 bubmnoreka IJOK



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

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

HWroro no pazneny 20
Paznen 4. Xumusi u oKpy:Kaiomas cpeaa
4.1 BemiectBa u MaTrepuansl B )KU3HU YEIOBEKa 3 Bubimorexa HOK
https://m.edsoo.ru/7f41a636
HWTtoro no paszeny 3
PesepBHoe Bpemst 3 BuGmmorexa LOK

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

OBIIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME

68



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

IIOYPOYHOE NJIAHUPOBAHUE

9 KJIACC
Ne Kosnuectpo 1acos Tara DJIeKTPOHHBbIE HH(POBHIE
w/n Tema ypoka Beero Kontpoabubie | IlpakTHuyeckue W3ydenus o0pa3oBaTe/IbHbIE
padoTsl pa6oTsl pecypchl
Ilepuoauueckuii 3akoH.

1 IIepuoauueckas cuctema 1 Bubmoreka LIOK
XMMUYECKHX dyieMenToB J1. 1. https://m.edsoo.ru/00adb59e
Menneneesa

R el B 10K

N https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubmorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XMMHYECKO# CBS3U U THIIBL 1 Bubnunoreka [TOK
KPUCTAUIHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbphas padora Nel no Teme

5 «[loBTOpenue u yriayonenue 1 1 bubmotexa [JOK
3HAHHUH OCHOBHBIX Pa3/eNoB Kypca https://m.edso0.ru/7f41a636
8 kiacca»

6 Knaccudukanus xumuaeckux 1 bubmorexa [JOK
peaKImii 1Mo pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbch0

;| e smocr ek | BuGorea 10K

‘ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKITHSIX
TlonaTue 0 XUMUYECKOM
paBHOBecuu. DakTopsl, BIASTIOLIHE Butmorexa [IOK

8 Ha CKOPOCTh XUMHUYECKOH peakiuu 1 https://m.eds00.ru/00adc28c
M TIOJIOKEHHUE XUMHUYECKOTO
paBHOBECHS

9 OKHCIIUTEINBHO- 1 bubimoreka LIOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

BOCCTAHOBUTCJILHBIC pCaKIMU

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

Teopust 31eKTpOIUTUYECKON

bubmmoreka [JOK

10 nucconuanuu. CUIbHBIE U cl1a0ble https://m.eds00.ru/00adcd6s
IJIEKTPOJIUTHI
11 Honnsle ypaBHeHMs peakiuii Bubmaorexa [IOK
https://m.edsoo.ru/00add448
XUMHUECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE MPEACTABICHAN bubmorexa LIOK
00 BIIEKTPOIMTHYECKON https://m.edsoo.ru/00add5d8
JIUCCOLUALIMH
XUMHUECKHE CBOMCTB i B
13 cBETE H‘;)Ce/:[ci:m(l)e:nﬁaogone Bubmorexa LIOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTHYCCKON TUCCOLUAIIIN
14 TlonsTre 0 TUApONIN3e coeit Bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O0o001IeHNe ¥ cUCTEMaTH3aLUs Bubmmorexa LIOK
3HAHUH https://m.edsoo.ru/00addd12
16 Ellgjigfgzn%i?;:nﬁﬁéme buGmorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KoutposbHas padora Ne2 o Teme
17 «QeKTpoIUTHYECKAst bubmotexa [JOK
ncconans. XUMUYECKHe https://m.edsoo.ru/00addecO
PEaKIii B pacTBOpax»
S XapaKTEPUCTUKA I'aJIOTEHOB.
18 ggll\]/llliqec?:fc czgﬁzTBalaaﬁgane%e bubmmorexa LIOK
https://m.edsoo.ru/00addfe2
xJI0pa
X B . STHasl KMCJIOT:
19| semasconns eooficrsa, nomyaenne bumiotera LIOK
' ' https://m.edsoo.ru/00ade104
OpUMEHEHHE
20 TIpakrrueckas padora Ne 2 1o Teme bubmmorexa [IOK

«[Tomyyenue cossiHONH KUCIIOTHI,

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

U3yYCHHUE €& CBOMCTB»

Berruncnenus no ypaBHeHUsIM

o bubmoteka [JOK

21 XUMHYECKUX PEaKIUH, €CIH OINH https://m.eds00.ru/00ade488
W3 PEarcHTOB JIaH B M30BITKE E— *

22 OO11as XapaKTepUCTHUKA JIEMEHTOB bubmorexa LIOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AN0TpONHBIE MOJTU(PUKALIMU CEPBI.

23 Haxosxnenne cepsl u e bubmoteka [JOK
COETMHEHHUH B IPUPO/IE. https://m.edsoo.ru/00ade64a
XuMUYeCKHe CBOWCTBA CEpbl

w | gmomen o Bumoraa 10

. https://m.edsoo.ru/00ade802
CBOIICTBA
| e e o B 10K
N https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHUE
XUMHYECKHE PEaKINH, JISKAIIUE B
OCHOBE IPOMBIIIJIEHHOTO CII0co0a

26 HOJIYYEHHUsI CEPHOM KUCIIOTHI. Bubmorexa IIOK
XuMHYECKOe 3arpsi3HeHHE https://m.edsoo.ru/00adec8a
OKpYXKAIOILEH cpelbl
COCTMHEHUSIMH Cepbl

27 Brraucienne MaccoBo# 10JIH bubmmoreka [JOK
BBIXOJIa [IPOJIYKTa PEaKInui https://m.edsoo0.ru/00adec8a
OO01mast XapakTepUCTHKA IICMEHTOB
VA-rpymmt. Asor, Bubmorexa [IOK

28 DACTIPOCTPAHEHIE B IPHPOE, https://m.edsoo.ru/00adeea6
(du3uYecKre U XUMUUYECKHE — -

CBOMCTBa
AMMuak, ero (bninqecxne u Butmorexa LIOK
29 XUMHYECKHE CBOMCTBA, OITydeHHE

1 IIPUMCHCHUC

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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[MpakTryeckas pabora Ne 3 o Teme

Bubnmoreka [JOK

30 «[TomyyeHnue aMMuaka, u3yueHue https://m.eds00.ru/00adfL80
€0 CBOWCTB» Jm. .

31 A30THas KHCIIOTa, €€ Pu3nvecKue u bubmoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJEH

T s BuGorea 10K
YHOLDCHIH. y https://m.eds00.ru/00adf518
3arpsA3HeHUE OKPYXKaIOIel cpebl
COCIIMHEHUSIMH a30Ta
Doctop. Oxcun dhocdopa (V) u Butmorexa [IOK

33 (hochopHas KuCI0Ta, GU3UIECKUE U https://m.edso0.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOJTy4YeHUE E— *
Hcnons3oBanue docdaros B

34 KauecTBe MUHEPATBHBIX bubmorexa [IOK
ynobpenuii. 3arpsisHeHne https://m.edsoo.ru/00adfc20
npupoIHOit cpensl pochaTamu

5 | meron pemormaes Busorea 10K

PHPOZC, o https://m.edsoo.ru/00adfd9c
XMMHUYECKHE CBOHCTBa
Oxcuzsl yriepoaa, ux Gu3n4ecKue
Y XUMHYECKHE CBONCTBA. Butmorexa [IOK

36 OKonorueckme npobiemsl, https://m.edsoo.ru/00adfebe
CBSI3aHHBIC C OKCHIOM yIJiepoJia S *

(v)
. bubmmorexa LIOK

37 YronpHas KHCIOTa U €€ coJn https://m.eds00.ru/00ae006¢
IIpakriueckas padota Ne 4 o teme

38 "[lomy4eHue yriaekucioro rasa. bubmotreka [JOK
KauecrBennast peakuust Ha https://m.edsoo0.ru/00ae027¢e
KapOoHaT-HoH"

39 IlepBoHavansHbIe TOHATHS 00 bubmotrexa [JOK

OPraHUYCCKUX BEIIECTBAX KaK O

https://m.edsoo.ru/00ae054e
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COCAMHCHUAX YIJIEpoJia

40 Kpemnuii u ero coenunenus buGmorexa IIOK
https://m.edso00.ru/00ae080a
IIpaktuueckas padora Ne 5.

a1 Pemenne sxcriepuMeHTaIbHBIX bubmotexa [JOK
3a1a4 1o TeMe «BakHeiinme https://m.edsoo.ru/00ae0bf2
HEMETAIUIBI ¥ UX COEAMHEHUS»

KonTtponbHas Ta Ne3 1o Tem
42 «](B)amrl){(::ﬁmze EZ?AZTZ;TIS I/IOI/IXe ¢ buGimorexa LIOK
https://m.edsoo.ru/00ae0el8
COEIUHEHMS»
OO01mas XxapaKTepUCTHKA
XUMHYECKHX 3JICMEHTOB —

43 METaJIOB. MeTtalnyeckast CBSI3b 1 Bubmmorexa LIOK
METaJIMYECKasi KpUCTAIUTHYECKast https://m.edsoo.ru/00ae103e
pemérka. duznyeckue cBOWCTBA
METAJLJIOB

| e ol wemnion B 10K

N https://m.eds00.ru/00ae1156
HAaIPSDKCHUI METalIoB
O61re crocoObl MOIYYCHUS
g | e Com B B LOK
. https://m.edso0.ru/00ae1156
peaKIuii, eClii OJJMH U3 PEarcHTOB
COJICPIKUT MPUMECH
46 IlonsTHE O KOPPO3UH METATUIOB bubmorexa LOK
https://m.eds00.ru/00ae1278
Bubmoreka [IOK

4 [lenounere meranet https://m.edsoo.ru/00ael14b2

48 OKcHUIBI ¥ THIPOKCUBI HATPHS U Bubmmorexa ITOK
KaJus https://m.edso0o.ru/00ael14b2

49 [lemoyHO3eMeNbHBIE METAIITHI — bubmmotexka [JOK

KaJbILUA ¥ MarHui

https://m.edsoo.ru/00ae15e8
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bubmmoreka [JOK

50 Baxueiiine coeiMHEHNs KaJIbLUs https://m.eds0o.ru/00ae15e8
51 O00011IEHrE U CUCTEMATH3aIUs bubmmoreka [JOK
3HaHHi https://m.edsoo0.ru/7f41a636
52 JKécTKOCTh BOJIBI M CIIOCOOBI €€ bubmorexa [JOK
YCTpaHEeHHsI https://m.edsoo.ru/00ae1886
o | Mo ptor o e B LOK
; https://m.edsoo.ru/00aelae8
yCTpaHEeHHs!
. bubmoreka LIOK
4 Amomunuii https://m.edsoo.ru/00aelc64
55 Am(oTepHBIe CBOWCTBA OKCHIIA U bubmorexa LIOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcunapl, THAPOKCHIBI U COJIN bubmmotexa [JOK
xenesa (I1) uxenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHHEe ¥ CHCTEMaTH3aLUs Bubmorexka LIOK
3HAHUN https://m.edso0.ru/7f41a636
IIpakruueckas padora Ne 7.
59 Pemenne sxcriepuMeHTaIbHBIX bubmotexa [JOK
3a71a4 1o TeMe «BakHeiimue https://m.edso0.ru/00ae3de8
METAJIJIBI M UX COCTUHEHHS»
Boruucnenus no ypaBHEHUAM
XHUMHUYECKHX PEAKIUH, €CIIH OJTUH
60 U3 PeareHToB JiaH B U30bITKE MU bubmoreka [JOK
COJIEP)KUT NpuUMecH. Beraucnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIH BBIXOJIa MPOIYKTa
peaKIum
61 O0o001IeHe U CHCTEMaTH3aLUs Bubmorexa LIOK
3HAHUH https://m.edsoo.ru/7f41a636
62 KonrponsHas pabota Ned o teme bubmuoreka HTOK
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«BakHelnre MeTauIbl ¥ HX
COEIUHEHMS»

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

63 Bemectsa u Mmatepuainsl B 1 bubmotrexa [JOK
TOBCEIHEBHOM JKM3HU YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHHE 1 bubmotexa [JOK
OKpY)KAIOIIeH cpesipl https://m.edso0.ru/00ae4270
65 Pouib xuMuu B perieHuu 1 Bubmuorexa [IOK
9KOJIOTHYECKHX MTPOOIeM https://m.edso0.ru/00ae4270
66 PeseprHsiii ypok. O000LICHHE U 1 Bubnmoreka [IOK
cHUcTeMaTU3alus 3HAaHUI https://m.edsoo.ru/00ae0d0a
67 PeseprHusIii ypok. Obo0mIeHE 1 1 bubmoteka [JOK
cHUcTEeMaTU3alus 3HAaHUI https://m.edsoo.ru/00adb33c
68 PesepBusrit ypok. Obo0mieHEe 1 1 bubmotexa [JOK
CHUCTEMAaTU3alis 3HAHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOI'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30BATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

1. Xwumwus. 9 knacc: yueonuk / H.E. Ky3uenosa, .M. TurtoBa, H.H. T'apa. - 9-¢ mu311.,
crep. - Mocksa: [IpocBemenune, 2022.

2. Xumwus. 9 Kiacc: 3aJauHUK IS YUaIuXxcst 001eo0pa3oBaTe/IbHBIX OpraHnu3aiuii /
H.E. Ky3uenosa, A.H.JI€BkuH. - 3-¢ m311., crep. - MockBa: Benra-I"pad, 2018.

METOINYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

1. Xwumwus. 9 knacc: yueonuk / H.E. Ky3uernosa, U.M. TurtoBa, H.H. T'apa. - 9-¢ u311.,
ctep. - Mockaa: IIpocsenienne, 2022.

2. Xwumus. 9 Kiacc: 3aIa4HKK VIS y4aIluxcs: 001eo0pa3oBaTelbHbIX Opranu3ammii /
H.E. Ky3nenona, A.H.JI€BkuH. - 3-e uzn., ctep. - Mocksa: Benra-I'pag, 2018.

HHUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. Bubmmnoreka LIOC https://m.edsoo.ru/7f41837¢
2. Poccwiickas snektponHas mkosa https://resh.edu.ru/
3. TToaroroska k TIA https://temo4kin.ru/



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://temo4kin.ru/

