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INOACHUTEJBHAS 3AIIMCKA

[TporpamMMa 1o XuMHu Ha ypOBHE CpeHero oOuiero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoi
denepaunn», TpeOOBaHMI K pe3ydabrataM OCBOeHHS (deaepanbHON 00pa30BaTebHOMN
nporpaMMmel cpegHero odmero odpazoanus (POII COO), npeacraBieHHblx B denepaibHOM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctaHmapTe COO, ¢ yuérom Konmenmuu mpenojaBaHus
yueOHOoro mpeamera «XUMHs» B 00pa3oBaTelbHbIX opranum3zauusx Poccuiickoin denepauuu,
peann3yronMX OCHOBHbIE 00PAa30BaTENbHbIE TPOrPaMMBbl, 1 OCHOBHBIX MONOKEHUN «CTparerun
pa3Butusl BocniuTanus B Poccuiickoit ®deaeparuu Ha nepuoa ao 2025 roga» (Pacnopspkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKE MNporpaMMmbl NO XHMHH, K ONPEIEICHHUIO OO0IIeH
cTpareruu oOy4deHUsl, BOCIUTAHHS U Pa3BUTH 00y4aIOUINXCS CPEACTBaMU Y4EOHOTO MpeaMeTa
«Xumusa» g 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUJIM KOHLETITYaJdbHBIC TMOJIOKEHUS
®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COIepkKaHUs, PpEe3YyJIbTaTOB OOy4YeHUs U
TPeOOBAHMI K YPOBHIO ITOJITOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHUE, IIOJIYy4aeMO€  BBINYCKHHKaMU  00IIe00pa3oBaTesbHON
OpraHu3alliM, SBJIAECTCS HEOThEMJIEMOM 4YacThio HX oOpa3oBaHHOCTU. OHO CIYXKHUT
3aBEPIIAOIIMM 3TAallOM pEeau3alMi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XUMHUYECKOro 0O0pa3oBaHUsl. OTH LEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB MPUPOAbI, (HOPMHUPOBAHUS MHUPOBO33PEHUS U OOIIEH KyIbTYypbl
YEJIOBEKa, a TaKXKe DSKOJIOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO U
npupoaHou cpene. Peanusyercs xumudeckoe o0pazoBaHre 00y4arolUXCsl HA YPOBHE CPEIHETO
oO1iero oOpa3oBaHMs CPEICTBAMH Y4EOHOTO MpeaMeTa «XUMHUsSD), COIEepKaHUE U MOCTPOEHUE
KOTOPOTO OINpPEAENIICHbl B MPOrpaMMe MO XHUMHH C YYETOM CHEHU(PUKH HAYKH XUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJIbI U B MATEPUAIBHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
1eleil ¥ NPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CUCTEMBI CPEIHEro OOIIEro
oOpazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAYyK UIPAET 0COOYIO POJib B COBPEMEHHOMN
UMBUJIM3ALMK, B CO3IaHUHA HOBOW 0a3bl MaTepHalbHOW KylabTypbl. OHa BHOCHUT CBOM BKJIAJ B
(dbopMHUpOBaHUE PALIMOHATBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroueM MHUpe Kak O €IMHCTBE MPUPOIBI U YEJIOBEKa, KOTOpoe (GOpMUPYETCS B XUMHUHU
Ha OCHOBE NOHMMAaHMs BEIIECTBEHHOIO0 COCTaBa OKPYXKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBA3HU
MEXAYy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOBMOXHBIMU OOJIACTIMU MTPUMEHEHUSI.

TecHO B3aMMONEWCTBYSl C JPYTMMHU €CTECTBEHHbIMM HayKaMH, XUMHUS CTajia
HEOTHhEMJIEMON YacTbl0O MHUPOBOM KyIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIELIHOTO Tpyda U
AKU3HHM Kaxa0ro wieHa obuiectsa. CoBpeMeHHasi XUMHs KaK Hayka CO3MJIaTeNbHasi, KaKk HayKa
BBICOKMX TEXHOJIOTMH HallpaBjieHa Ha peuieHue oOalbHbIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS
YEeJOBEUYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHUINEBOM, HSKOJIOTMYECKOM O€30MacHOCTH U
OXpaHbl 3I0POBbSL.

B coorBercTBUM ¢ OOLIMMHU LENSAMH W MNPUHLMIIAMH CpPEAHEro oOIero oOpa3zoBaHUs
conepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIid YPOBEHb U3YUEHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOILEKYJIBTYPHYIO MOATOTOBKY OOYYarolIUXCsl, HEOOXOIUMYI0 UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIHEUIHOTO BKJIIOYEHHUS B >KHU3Hb COLIMYMAa,
IPOAOKEHHST 00pa3oBaHUS B PA3JIMYHBIX OO0JIACTSAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C
XUMUEH.

CocraBnsOmMUMH  TIpeaMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO011as U HeopraHuyeckasi XMMHs, OCHOBHBIM KOMIIOHEHTOM COZEpPKaHUs KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HayKH: CUCTEMa 3HAHWUM 10 HEOPTAaHUYECKON XUMUH (C BKIIFOUCHUEM
3HaHUHN U3 00IIe XMMHUK) U OpraHudyeckorl Xxumun. opMHUpPOBAHUE JAHHOW CUCTEMbl 3HAHUUN
Opy U3YYEHUHM TpeaMera 00ecledyrMBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEro MHOTroo0pasus
BEILIECTB Ha OCHOBE OOITUX MOHATUM, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa copepxanus KypcoB — «Opranuueckast Xxumusi» u «OO0mas 1 Heopranmyeckas
XUMHsD» C(POPMUPOBaHA B MPOrpamMMe 10 XMMHUU Ha OCHOBE CHUCTEMHOIO MOAXOJAa K M3YYEHUIO
yu4e0HOro Marepuaja M OOyCIIOBIEHA HMCTOPUYECKH OOOCHOBAaHHBIM Ppa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XWUMHH BELIECTBA



pPacCMaTpUBAIOTCA HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOCHHSI OPraHMYECKUX COCIMHEHMU, a
TaKXXE€ Ha YPOBHE CTEPEOXMMHUYECKUX W DJIEKTPOHHBIX IPEICTABICHUN O CTPOCHHUH BEILECTB.
Ceenenust 00 M3y4daeMbIX B Kypce BEIIECTBaX JAIOTCA B PAa3BUTUM — OT YIJIEBOJOPOJOB JO
CJIOKHBIX OHOJIOTMYECKH aKTUBHBIX COEIMHEHHMH. B Kypce opraHM4eckol XMMHUH MOIY4arOT
pa3BuTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 00mIero oOpa3oBaHWs MEPBOHAYAIBHBIE
IPEJCTABICHUS O XUMHUECKOM CBSI3U, KIIACCU(UKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOKCTB BEILIECTB OT UX CTPOEHUS, O XMMUYECKON PEAKIINH.

[Ton HOBBIM yIJIOM 3peHHsI B MpenMere «XuMus» 0a30BOTO ypOBHS paccMaTpUBaeTCs
U3yUYEHHBI HAa YPOBHE OCHOBHOTO 00m1Iero oOpa3oBaHHMs TEOPETUYECKUN MaTepuan u
(akTOIOTHYECKUE CBEICHUS O BEIIECTBAX M XMMHUECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as 1 HeopraHu4eckass XUMHUs» O0y4YaroIIUMCS TPEI0CTABISETCS BO3MOKHOCTh 0CO3HATh
3HAYEHUE MEPUOJMYECKOIO 3aKOHA C OOIIETEOPETHYECKUX M METOAOJIOTMYECKHX MO3ULHUH,
IyOXKe TOHATh HCTOPHYECKOE W3MEHEHHe (YHKIMM 3TOT0 3akoHa — OT 00o0Imaromei 10
OOBSCHSIONICH W MMPOTHOZUPYIOIICH.

Ennnas cucrteMa 3HaHMM O BaXXKHEWIIIMX BEHIECTBAX, UX COCTABE, CTPOCHHUM, CBOMCTBAX U
MPUMEHECHHUH, a TAK)KEe 0 XUMUUYECKUX PEAKIUAX, X CYITHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
noronHsieTcs B Kypcax 10 wm 11 kimaccoB anemMeHTaMu  COAEpKAHUS, HWMEIOIINMU
KyJAbTYPOJIOTUYECKMI M TNPUKIAJHOM Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XUMHH C JAPYTMMH HAayKaMH, PACKPBIBAIOT €€ pPOJb B ITO3HABAaTEIBHOM U
PAKTUYECKON JEATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAaXEHUS K MpPOLECCY
TBOPYECTBA B 00JIACTU TCOPUU M MPAKTUUECKUX MPUIIOKEHUM XMUMUU, TOMOTAIOT BBITYCKHUKY
OpUEHTHUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKU OCMBICIMBATh WH(POPMAILIUIO U MPUMEHSTh €€ JJis MOMOIHEHUS 3HAHUM, pelICHUs
VHTEIJUJIEKTYAIbHBIX U JKCIIEPUMEHTAIBHBIX MCCIENOBATENIBCKUX 3a1ad. B memnom conmepxanune
y4eOHOro npeaMera «XUMUs» JaHHOTO YPOBHS U3YUYEHHsS] OPUEHTHPOBAHO Ha ()OPMHUPOBAHUE Y
00y4aroIMXcsi MUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PHIIOCOQCKUX HAEH, TAKUX KaK:
MaTepUAIbHOE €IMHCTBO HEOPTaHUYECKOIO U OPTAHMYECKOTO MUPA, O0YCIOBICHHOCTh CBOMCTB
BEIIECTB HMX COCTaBOM M CTPOEHHWEM, IIO3HABAEMOCTb NPUPOAHBIX SBICHUU ITyTEM
SKCIEPUMEHTAa W PEIHICHUS MPOTUBOPEUM MEXKJIYy HOBBIMU (DakTaMH MU TEOPETUUYECKUMU
NPENNoChUIKAMHU, OCO3HAHHME POJM XWMHUHM B PEIICHHH SKOJOTMYECKHX MpoOJieM, a Takke
npoOsieM cOEepekeHUs PHEPreTUYECKHX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJOTHUUA M
MaTepHasoB.

B mnnane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS M COIMANM3aUMU  OOYyYarOIIUXCS
MPUHATBIE TPOTPAMMOM IO XMMHUHU TOAXOAbl K OMNPEACICHUIO COACPKAHHUS U TMOCTPOCHUS
npeaMeTa mpeaycMarpuBaroT (OpMUPOBAHUE YHUBEPCAIBbHBIX YUEOHBIX JNEUCTBUHN, UMEIOIINX
0a30BO€ 3HAUEHUE I PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHHs MPoOIeM, OUCKa, aHaIn3a
U 00paboTkM HHGPOPMALUH, HEOOXOOUMBIX MJIi NPUOOPETEHHS] ONbITA NPAKTUYECKOW U
MCCIIEN0BATENBCKON NESITENBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUH XUMMUH.

B npakTuke npenojaBaHus XUMHUH KaK HA YPOBHE OCHOBHOT'O 0O0ILIETO 00pa3oBaHUs, TaK U
Ha YpPOBHE cpeAaHero ooOmero oOpa3oBaHUsA, NpPHU ONPEACICHUH  COAEpKaTeIbHON
XapaKTEPUCTUKU LEJIEM M3y4YEHUs NPEeIMETa HAIMpPaBICHHEM MEPBOCTENEHHOW 3HAYMMOCTH
TPAAUIIMOHHO TpHU3HAETCI (QOPMUPOBAHME OCHOB XUMHUYECKOM HAayKM Kak o0yactu
COBPEMEHHOIO €CTECTBO3HAHMS, NMPAKTUYECKOW IEATEIbBHOCTH YEJIOBEKa M Kak OJHOIO H3
KOMIIOHEHTOB MHUPOBOM KyiIbTyphl. C METOIWYECKOM TOYKM 3pEHUS TakoW TOIXOd K
ONPENEIICHUIO LIETIEH N3YUYEHHUSI IPEIMETA SIBISETCS BIIOJIHE ONPABIAHHBIM.

CormmacHO TaHHOW TOYKE 3PEHUS INIABHBIMU LEISMH W3YYEHHs MpeaMeTa «XUMHsD» Ha
6a3zoBoM ypoBHe (10 =11 kJ1.) siBASIFOTCS:

e (GopMHUPOBAaHUE CHUCTEMbl XHUMUYECKHUX 3HAHMM KakK BaKHEHIIEeH COCTaBIISIOLICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIIOYEBBIC IOHSTHS,
dbyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUM XUMUM, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MOHMMAHHWE CYIIHOCTH JOCTYMHBIX OOOOIIEHH MHPOBO33PEHUYECKOTO Xapakrepa,
03HAaKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

e (QopmMupoBaHHe U Pa3BUTHE MPEACTABICHUNA O HAYyYHBIX METOAAaX MO3HAHUS BELIECTB U
XUMUYECKUX pPEaKIUi, HEOOXOIUMBIX IJISi IPUOOPETEHHs] YMEHU OpPUEHTHPOBATHCS B



MUpPE BEIIECTB U XUMUYCCKHUX SIBIICHHUI, IMEIOITUX MECTO B MPUPOJIE, B MPAKTUUECKON 1
MMOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB [EATEIbHOCTH, CBS3aHHBIX C HAOMIONCHHEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOCHHEM TIPaBHJI OE30MacHOTO
oOpaIieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ atum, comepkarenbHasi XapakTepUCTHKA LENe U 33134 U3y4eHUs] IpeaMeTa B
IporpaMMe Mo XMMHUHU YyTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMU
B CUCTeMe cpeaHero obOmiero oOpa3zoBanusi. CerofgHs B MPENOJaBaHUM XUMHUHM B OOJbIIEH
CTeMeHH OTHAETCs TMPENNOYTEeHHE MPAKTHUYECKOM KOMIIOHEHTE COJepKaHUsl OOydeHHs,
OpPUEHTUPOBAHHON Ha TOJATOTOBKY BBIMYCKHHUKA 0OII€00pa30BaTeIbHOW  OpraHu3ally,
BJIAJICIOIIETO HE HAOOPOM 3HAHMM, a (PyHKIHOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHUSMU aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHECHHS UX B PEATbHON KU3HU I PEIICHUS
MPAKTHYECKHX 3a]1ay.

B cBi3m Cc 3TEM TpW UW3ydYeHHH TpeaMeTa «XUMHUS» JOMHHHPYIOIIEe 3HAYCHUE
IpUOOPETAIOT TaKUe IeNU U 33/1a4H, KaK:

amanrtanus  OoOydyaromuxcs K  yCIOBHSIM  JAWHAMUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupoBaHUE WHTEIJICKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEILHOMY TMPUHSATAIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIICCTBAMU U X IPUMEHEHUEM;

dbopmupoBaHue y OOYy4alOIIMXCS KIIOYEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETECHIIUH),
UMEIOIINX YHUBEPCATbHOE 3HAUCHUE IS PA3IUYHBIX BUIOB JIESTEIBHOCTHU: PEIICHUS MPOoOIeM,
MOUCKa, aHaiu3a U o0paboTku wuHGOpMAIMK, HEOOXOAMMBIX ISl MPUOOPETEHUS OIbITa
JESITEIbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHUHM XMMHHU, a TAK)KE JJIST OICHKHU C
MO3UIIMI  DKOJIIOTUYECKOW Oe30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB U XUMHYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TTO3HABATEIHHBIX WHTEPECOB, HHTEIUICKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEMH
00y4aroIuXcs: CHOCOOHOCTH CAaMOCTOSITENBHO NPHOOpETaTb HOBBIE 3HAHUS 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMU, UCTIOIH30BATh COBPEMEHHBIE HH(DOPMAIIMOHHBIE
TEXHOJIOTUH JJIs TTOMCKA M aHan3a yueOHON U HayYHO-TIOMYJISIPHON HHPOpPMAIUK XHMHYECKOTO
COJIepIKaHUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYJAIOIIUXCS] ACCOMMATUBHOTO ¥ JIOTHUECKOTO MBIIUICHHUS,
HAOTIONATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOAMMEBI, B
YaCTHOCTH, NPH TNIAHUPOBAHUH U TIPOBEICHUN XUMUYIECKOTO IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOyYarommxcs yOeKIEHHOCTH B TyMaHHUCTHYECKON HampaBIeHHOCTU
XUMHH, €€ BaXHOW pOIM B  pPEIICHUH OOANBHBIX  MTPOOIEM  palloHaIbHOTO
IPUPOJIOTIONIB30BaHNs, TOIMOIHEHUSI DHEPTeTUYECKUX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAMMOCTH OEpeKHOTO OTHOIIEHUS K MPHUPOJAE U CBOEMY
37I0POBBIO, a TAKXKE MPUOOPETEHHUS OTBITA UCIIOIB30BAHUS TOTYYCHHBIX 3HAHUN ISl IPUHSATHUS
IPAMOTHBIX PEIICHUHA B CUTYAIUAX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yueOHOM miaHe cpefHero ooOmiero oOpa3oBaHus MpeaMeT «Xumus» 0a30BOro ypOBHS
BXOJIUT B COCTaB MPEAMETHOM 00macTi « EcTeCTBeHHO-HayYHBIE TPEIMETHI.

OO1mee yucnoO 4acoB, OTBEAEHHBIX IS M3yUEHHUs XMMHUHU, Ha 06a30BOM ypOBHE CPEIHETO
obmiero obpazoBanus, coctarisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hexento), B 11
KJ1acce — 34 qaca (1 qac B HEJIETIO).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHNYECKAS XUMUA

Teopernyeckre OCHOBbBI OPraHMYeCKON XUMUHU

[IpeameT opraHnyeckoil XuMuu: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B MOTYyUYECHUU
HOBBIX BEILIECTB W MaTepuasioB. Teopusi CTPOEHUS OpraHUYecKuX coeauHeHuii A. M.
bytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHBbIE (DOPMYNIBI OPraHMYECKUX BEIECTB.
['omomnorus, n3oMepusi. XUMHUECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJUHApHbBIC U
KpaTHbIE CBA3H.

[IpencraBinenne o0  KiIaccU(pUKAUM  OpraHMYecKux  BemiecTB. HomeHkmarypa
OpraHUYEeCKUX COCAMHEHHM (CUCTeMaTHdecKas) U TPUBHUAJIBHBIE HA3BaHMUS BaKHEHIIMX
Ipe/ICTaBUTENIeN KIIaCCOB OPraHUYECKHUX BEIIECTB.

DKCHepUMEHTAIbHBIE METOJIbI M3YYECHHS BEUIECTB M UX MPEBPAILCHUN: O3HAKOMJICHUE C
oOpasliaMy OpraHMYECKUX BEIIECTB U MaTepuallaMU Ha UX OCHOBE, MOJCIUPOBAHUE MOJIEKYI
OpraHUYeCKUX BEIIECTB, HAOIIONEHUE U OINHUCAHWE JEMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO OPraHWYECKUX BEIIECTB IMpPU HarpeBaHuW (IUIaBIeHHE, OOYIJIMBAaHUE W
TOpPEHUE).

YrieBoaopoasl

AJIKaHBl: COCTaB U CTPOEHUE, FOMOJOTHMUECKH psAa. MeTaH W 3TaH — NpOCTEHIIne
MIPEICTABUTENN AJIKAaHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS U
TOPEHUS ), HAXOXKJEHUE B IPUPOJIE, MOTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUM PsAll. DTUJIEH U MPONUIIEH — MPOCTEUIIINE
MIPEICTABUTENN AJIKEHOB: (PU3UYECKHME U XMMHYECKHE CBOMCTBA (pEakiu THAPUPOBAHUS,
raJIOTeHUPOBAHUS, THAPATAIlUU, OKUCJICHUS U TMOJTMMEPU3AIUH ), TOTYyYCHUE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metunOyTtagueH-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakius moauMepusanun). [lomydeHne CHHTETUYECKOTO KayqyKa U Pe3UHBI.

AJKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEUININI TPEICTABUTENb AJIKWHOB: COCTaB, CTpOEHUE, (PU3NUYECKHE U XUMHUYECKUE
CBOMCTBA (peakUUU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATALIMU, TOPEHUS), TIOJIyUYEHUE U
MIPUMEHEHUE.

Apenbl. beHson: cocrtaB, crpoeHue, (puaMyeckre W XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HHTpOBaHI/m) NIOJIyY€HHE W NpUMEHEHHe. Tonyon: cocmas, cmpoenue,
Qu3suueckue u xumuyecKue ceotcmea (peakyuu 2an02eHUpOSanUs U HUMpo8anus,), noiyyeHue u
npumenenue. TOKCMYHOCTH apeHOB. [eHeTmdeckas CBA3b MEXAY YIIEBOAOPOJAMH,
MPUHAJICKAITUMHA K Pa3IUYHBIM KJIACCaM.

[IpupoaHbie HCTOUHUKHU YIIIEBOAOPOIOB. [IpupoaHblil Ta3 U MOMyTHBIE HEDTIHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CnocoObl miepepabOTKHM HedTH: TEeperoHka, KpEeKUHT
(TepMUYECKU, KaTAIUTUYECKUH), muponu3. [IpoaykTel nepepadoTku HETH, UX MPUMEHEHHE
B ITPOMBITIUICHHOCTH U B ObITY. KaMeHHBIH yroibh ¥ MPOAYKTHI €T0 MepepadoTKH.

DKCIEpUMEHTAJIbHBIE METO/Ibl U3YyUCHHS BEIIECTB M UX MPEBPALICHUI: 03HAKOMIICHUE C
oOpasiiamMu TIacTMace, KayqykoB U pe3uHbl, kKojuiekiuu «HedpTb» 1 «Yronby, MonenmupoBaHue
MOJICKYJI YTJIEBOJOPOJOB U TaJOTCHONPOM3BOMHBIX, MPOBEACHNUE NPAKTHYCCKOW PaOOTHI:
MOJIyYE€HHE 3TUJIEHA U U3yYEHHUE €r0 CBOMCTB.

PacuérHbie 3anaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA
MCXO/THOTO BEIECTBAa WJIM MPOAYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kuciaopoacoaep:kamue oprann4ecKue coeIMHEeHUs1

[IpenenbHbIE OJHOATOMHBIC CHOUPTHI. MeETaHOT W 3TAHON: CTpOeHue, (U3UYECKUe |
XUMUYECKHE CBOMCTBA (peaklUMH C aKTUBHBIMH METAJJIAMH, TAJIOTEHOBOJIOPOJAMHU, TOPEHUE),
IIpUMEHEHUE. BomoponHble CBA3M MEXAY MOJIEKYlIaMu CHUPTOB. /[lelicTBME MeTaHOona H
ATAHOJIa HA OPraHU3M YeJIOBEKa.

MHorOoaTOMHBIE CIHUPTHL. OJTWICHIJIMKOIb W TIUIEPUH: CTpoeHue, (U3MYEeCKue u
XUMUYECKHE CBOMCTBA (B3aMMOECHCTBHUE CO IIEIIOYHBIMH METaJIaMU, KaY€CTBEHHAS PEAKIIUS




Ha MHOTrOaToMHbIe cnupThl). JleiicTBUEe Ha opraHu3M uesoBeka. [IpuMeHeHue mivuepuHa U
ATUJICHTIIUKOJISL.

@deHoN: CTPOCHHE MOJIEKYNbl, (U3MYECKHE U XHMHYECKHUE CBOMCTBA. TOKCHMYHOCTH
dbenona. [Ipumenenue deHona.

Anpaerunel U kemowusi. DopManbAeTH], aleTadbIerHl: CTpOeHUE, (PU3NUECKUE U
XUMHUYECKUE CBOWCTBA (pEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIC PEaKIUM),
MOJTy4YE€HUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeJiebHbIE KapOOHOBBIE KUCIOTh. MypaBbuHAsl U YKCYCHAsI KUCIIOTHI:
CTpoeHue, (pU3MvYeckue M XUMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIME JUIsl Kiacca KHUCIOT,
peakius dTepuduKanumn), norydeHue u npuMmenerre. CTeapuHoBasi M OJIEMHOBAsI KUCJIOTHI Kak
IPEICTaBUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT,
UX MOIOIIIee JeHCTBUE.

CnoxHble 3(¢Upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIHOKHBIX 3()UPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.

VYreBobl: cocTaB, KiaccuuKaiys yrieBoaoB (MOHO-, - U ToJaucaxapuisl). [roko3a —
NPOCTEUIINKA MOHOCAXapua: OCOOCHHOCTH CTPOCHMSI MOJEKYNbl, (PU3MUECKUE U XUMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoMm wmeau(ll), oxucieHue aMMHAYHBIM PACTBOPOM
okcuma cepedpa(l), BoccraHoBIeHHE, OpOXKEHHUE TIIIOKO3bl), HAXOXKIECHUE B MPHUPOJE,
npuMeHeHue, ononorudeckas poib. DortocunTes. OpykTo3a Kak U30Mep MIIFOKO3bI.

Kpaxman u nemtonosa kak npupogHsie noiuMmepbl. CTpoeHne Kpaxmaia U eJITION03bI.
duznueckre 1 XMMUYECKUE CBOMCTBA KpaxmMasia (THUIPOIu3, Ka4YeCTBEHHAs PEAKIIMsI C HOIOM).

OKCHEpUMEHTAIbHBIE METOAbl U3YYECHHS BEIIECTB M MX MPEBPAIICHUN: MPOBEICHUE,
HaOJIIOJICHUE W OINUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KaueCTBEHHbBIC
peakiMy OJHOATOMHBIX CHUPTOB (OKHUCIEHUE dTaHona okcuaoMm wmeau(ll)), MHOroaTroMHBIX
CupTOB (B3auMoJielicTBHE DiuilepuHa ¢ rugpokcunom meau(ll)), anpaeruoB (okuciaeHue
aMMUa4HbIM pacTtBopoM okcupaa cepedpa(l) u rumpoxcumom wmenu(Il), B3zammoneiicTBue
Kpaxmajga ¢ HOJOM), MPOBEICHHUE NPAKTUUYECKOW pabOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHbie 3anaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakinuu (Maccel, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBAa WM TPOAYKTa PEAKIMU IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIHH).

A3zoTconepkaline OpraHnyeCcKiue COeTUHEHUS.

AMUHOKHCIIOTBI Kak am(oTepHble opraHudeckue coeauHeHus. Ouzuyeckue u
XUMUYECKUE CBOMCTBA aMWHOKUCIOT (Ha mpuMmepe IHIKMHA). buomornueckoe 3HavyeHHE
aMUHOKHCIOT. [lenTuabr.

benku kak mpupojHBIE BBHICOKOMOJICKYNISpHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHasi CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJKOB: THIPONU3, ICHATYypaIlus,
Ka4eCTBEHHBIC PEaKIMU Ha OEJIKU.

OKCEpUMEHTAIbHBIE METONIb M3YYECHHS BEHIECTB M MX MPEBpaIleHUi: HaOMIONEeHUE U
OMKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OETKOB MpPU HArpeBaHUM, IIBETHHIC
peakIu OSIKOB.

BrbicokoMoJieKy/IsIpHbIE COeTUHEHM s

OcCHOBHBIC TIOHSTHS XMUMHH BBICOKOMOJIEKYJSIPHBIX COCIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJMMEpPU3AINK, CPEeIHSsI MoJieKyinspHas Mmacca. OCHOBHbBIC
METOJIbI CHHTE3a BEICOKOMOJICKYIIIPHBIX COSTMHEHUH — TTOJIMMEPHU3AITUS U TIOJUKOH ICHCAIIHS.

OKCTIEpUMEHTAIbHBIE METO/IbI M3YYCHHS BEUIECTB M UX MPEBPAIICHUN: O3HAKOMIICHUE C
oOpa3siiamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpeamMeTHbIE CBA3H.

Peanuzanust MeXnpeaMETHBIX CBA3EH MPU U3YyUYEHHHM opraHuyeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUMA, TaK H
TOHSITUH, SIBJISIFOIINXCS CUCTEMHBIMH [UISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
KA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHSTHUS: SBJICHWE, HAy4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TeOpws, aHaldW3, CHUHTE3, Kiaccuukamus, NEePUOJUIHOCTh, HAOIIONCHUE, W3MEPECHHE,
AKCIIEPUMEHT, MOJICITPOBAHNE.



dwuszuka: Marepusi, JHEPIHs, Macca, aroM, OJJICKTPOH, MOJIEKyJa, JHEPTreTUYEeCKU
yYpPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSIHAE BEIIEeCTBa, (PU3NIECKUE BETHUNHBI U
SIUHUIBI UX U3MEPEHUSI.

buonorus: knetka, opraHu3M, Omocdepa, OOMEH BEIIECTB B OpraHm3me, (OTOCHUHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIKH, YIIICBOABL, )KUPBI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOTIAEMBIE, TOTUTUBO, PECYPCHI.

TexHONOrHsI: MUIIEBIC MPOYKTHI, OCHOBHI PAIlMOHAILHOTO MUTAHUSI, MOOIIIE CPEICTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE Tpemaparbl, MaTepuaibl H3 HCKYCCTBCHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbBI XMMHUM

XuMHUECKUN d1eMeHT. ArtoMm. Sapo aroma, H30TOMBL. IEKTPOHHAs OO0O0JIOUKA.
DHepreTuuecKue ypoBHHU, MOTyPOBHU. ATOMHBIE OpOUTANH, S-, p-, d- a1eMeHThl. OCOOEHHOCTH
pacipeiesieHus: AJIEKTPOHOB MO0 OPOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs KOH(UTypaIHsi aTOMOB.

Ilepuonnueckuit 3axkoH u Ilepuonnueckas cucrema xumMuueckux siaemeHToB . .
MenneneeBa. Cpsi3b nepuoauyueckoro 3akoHa M Ilepuoanyeckoil CUCTEMBI XUMHYECKHUX
sanemeHTOB J[. 1. MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS] CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HWMH TMPOCTHIX M CIIOXKHBIX
BEILIECTB [0 TPyNIiaM U repuoaaM. 3Ha4€HUE MEPUOANIYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XUMHUYECKass CBS3b. Buabl XUMHYECKOW CBsI3U (KOBaJIGHTHAs
HETOJIIpHAas W TOJsipHasi, MOHHAsA, MeTajuinueckas). MexaHu3mMbl 00pa30BaHMs KOBaJECHTHOM
XUMUYECKOM CBSI3U (OOMEHHBIN U JOHOPHO-AaKIENTOPHBIN). BogoponHas cBa3s. BageHTHOCTS.
DNeKTpoOoTpUIATENBHOCTh. CTeneHb OKUCIICHUS. FIOHBI: KATUOHBI 1 aHUOHBI.

BemectBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. TUIBl KPHUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKHU.

[TonsTre o gucnepcHbIX cucremax. ICTUHHBIE U KOJUIOWIHBIE pacTBOPBL. MaccoBas 1071
BEIIECTBA B PacTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuil. HomeHknarypa HeopraHWYecKHX
BemecTB. [eHeTnyeckas CBsI3b HEOPTraHMYECKUX BELIECTB, MPUHAIJICKAIINX K Pa3IMYHBbIM
KJIaccam.

Xumnueckas peakiusi. Knaccubukamnuss XMUMUYECKUX pEakluid B HEOPTaHUYECKOW |
OpraHUYECKOM XUMHUH. 3aKOH COXPaHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPaIlCHUS
SHEPIUU NPU XUMHUUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3UyHbIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumnueckoe paBHoBecue. DakTophl, BIMSAIOIIME HA COCTOSIHUE XHMHUYECKOTO PAaBHOBECHUSI.
[Tpunnun Jle [lartense.

Onexrponutudeckas aucconuanus. CuiibHbIe U cia0ble 3MeKTpoiauThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCJas, HEUTpaJibHAs, IEJIOUHAs.

OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METO/bl MU3YYEHUS! BEIIECTB U WX IMPEBPAILCHUI: JEMOHCTpAIIMS
tabmun «llepuonnueckas cucrema xummuueckux sneMmeHToB [[. M. MenneneeBa», mzydeHmue
MoOJieTiel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWEe W OINHUCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3IoKEHHE TEPOKCHIa BOAOPOAA B TPUCYTCTBUU KaTaau3aropa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BELIECTB C MTOMOIIBI) YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), TPOBEJEHUE MPAKTUYECKON padoThl «BrusHue pa3znuuHbIX (PakTOpoB Ha
CKOPOCTbh XUMUYECKOU PEAKLIAN.

Pacuérnbie 3anaun.

Pacu€rpl 10 ypaBHEHHSIM XHMUYECKHX pEaKIUi, B TOM YHCJIE TEPMOXUMHYECKHUE
pacy€Thl, PaCYETHI C UCTIOJIB30BAHUEM IMOHITHUS «MACCOBAS JOJISI BELIECTBA.

Heopranuyeckasi xumms



Hemeramnbr. Ilonoxkenune HemeramoB B llepuoguueckord CHUCTEME XHUMHUYECKUX
anementoB J[. M. MeHneneeBa u OCOOEHHOCTH CTpOEHHs aroMoB. Du3znueckue CBOMCTBA
HEMETAJJIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha IpUMepe KUCJIopoia, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaKHEWINIMX HEMETa/UIoB (rajloreHoOB, cepbl, a3ora, (ocdopa,
yoiepoga W KpPEeMHHUsS) M HUX COCIUHEHHMM (OKCHIOB, KHCJIOPOJCOACPKAIUX KHUCTIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprmeHeHne BAXKHENUIIIUX HEMETAIIOB U UX COCAUHECHUH.

Mertastbl. [Tonoxkenne metauioB B [lepruogudeckoit cuCTeMe XUMUYECKUX AIIEMEHTOB /1.
N. MenneneeBa. OcCOOEHHOCTH CTPOCHHMS AICKTPOHHBIX 000JIOYEK aroMOB MeTaiuioB. OOmiue
¢dbusnyeckue cpoiicTBa MeTaiuioB. CIIJIaBbl METAJUIOB. DJIECKTPOXUMHYCCKUIN DS HAPSKEHUN
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX METAJUIOB (HATpHWM, Kajauid, KalblMi, MarHum,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSAUHEHUM.

OG61ue crocoOsl MOJyUYeHUsT MeTATOB. [I[pruMeHeHne MeTaJJIOB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHbIC METOJIbl H3YyYE€HHUS BEIIECTB U HMX NPEBPAIICHUN: H3YYCHUE
KOJUIEKIIMU «MeTaibl ¥ CIUIaBbl», 00pa3Il0oB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTAIbHBIX
3aja4, HaOIIOJCHWE M ONHCAaHWE JCMOHCTPAIlMOHHBIX U  JIAOOPATOPHBIX  OIBITOB
(B3auMOJICMCTBHUE THUIPOKCHIA ATIOMHUHHS C PAacTBOpPAMHU KHCJIOT W Ieio4yeid, KadeCTBCHHBIC
peaKIMy Ha KaTHOHBI METAJLJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemiecTBa MM o0bEMa Ta30B IO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacu€éThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) IIPOYKTOB PEAKIIUH, €CIIM OJTHO W3 BEIIECCTB MMEET IMIPUMECH.

XUMHA U KU3HDb

Ponb xumun B 00ecTiCUeHUH YKOJIOTHYECKOM, YHEPTeTUUECKOM U MUIIIEBON O€301MacHOCTH,
pa3BuThuM MeauuuHbl. [loHATME O HAyYHBIX METOJAaX MO3HAHMS BEIIECTB W XHUMHUYECKHX
peaKIuu.

IIpencraBmennss o0 oOOHmMX HAy4YHBIX MPUHIMIAX ITPOMBIIIJICHHOTO TOJYyYCHUS
BaXKHEHUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB W MATEPHUATIOB: BAXKHEWUIIME CTPOUTEIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, K€paMHKa, MaTepuaibl Ui SJIEKTPOHUKH,
HaHOMAaTepHaJjbl, OPraHMYECCKUE M MUHEpaIbHbIE yI0OpEeHHUS.

XuMHsL ¥ 310pPOBbE 4YEJIOBEKA: MpaBUja MCIOJIb30BAHUS JICKAPCTBEHHBIX MPEINAPATOB,
IpaBmIIa 0€30IMaCHOTO MCIOJIB30BaHUS MPEnapaToB OLITOBOM XUMHH B TTIOBCETHCBHOM KU3HH.

MexnpeamMeTHbIE CBA3U.

Peanu3zarus MEeXIIpeAMETHBIX CBSI3€H MPU U3yUYEeHUU OOIIEH U HEOPTaHMYECKOW XMMUU B
11 kmacce OCYIIECTBISIETCS Yepe3 MCHOIb30BaHME KakK OOIUX eCTeCTBEHHO-HAyYHbIX
MOHSATHH, TaK W TIOHATHUM, SBISAIOMIMUXCS CUCTEMHBIMUA IS  OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'0O [IMKJIA.

OO0mue eCcTeCTBEeHHO-HAyYHbIC IIOHATHS: HaydHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaaus, CHUHTE3,  KiaccuduKaius, MIEPUOIMYHOCTD, HaOJIIOEHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusznka: Marepusi, SHEPrusi, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUICCKUIA YPOBEHB, BEIIECTBO, TE€IO, 00bEM, arperarnoe
COCTOSIHUE BeIeCcTBa, (PU3NUCCKUE BEIMYMHBI U SAMHUIIBI UX H3MEPEHHUS, CKOPOCTb.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BHTaMUHBI, 0OOMEH BEIICCTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOIBI, IOJE3HBIC UCKOTIAEMbIE, TOTUTMBO, PECYPCHI.

TexHomorus: XUMHUYECKas MIPOMBIIICHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEITBHBIX MaTEepPHUaJIOB, CEJILCKOXO3IHMCTBEHHOEC IIPOU3BOJICTBO, MMUILIEBas
MIPOMBIIIJICHHOCTh, (hapMalleBTHYECKasi IPOMBINIICHHOCTh, IPOM3BOJICTBO KOCMETHYSCKUX
MpenaparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUAJIOB, JIEKTPOHHAS MTPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUSI OOyYarOUUMHUCS
IIporpamM CpeaHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM).
HayuyHo-meTonnueckoli OCHOBOM il pa3pal0OTKU IUIAHUPYEMBIX pE3ylIbTaTOB OCBOCHHUS
MPOrpaMM CPETHETO 00IIero 00pa30BaHus SBISIETCS CUCTEMHO-/IEATEIHHOCTHBIN MOIXO/I.

B cOOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pEe3yaAbTaTOB OCBOEHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIEero 0Opa30BaHUS
BBIJICJIEHBI CJIETYIOUIUE COCTABISIOLIHE:

OCO3HAHWE OOYYAIOIIMMUCS POCCUHUCKON TPaXTAaHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOITPEIEIICHUIO;

HaJU4he MOTUBALIUU K O0YUEHUIO;

LEJICHAPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIECHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKHUX TPaJAULIMii 0a30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCA B CBOEH JAESTEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHM, MPUCYLIUMHU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJu4Khe MPaBOCO3HAHUS IKOJIOTUYECKOW KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTD KU3HEHHBIE TIIaHBbI.

JIMYHOCTHBIE PpE3YyNbTaThl OCBOCHHUA MpeaAMeTa «XHUMHsD AOCTHTAIOTCS B E€IMHCTBE
y4eOHOM UM BOCIHTATEIBHOM JESATENIBHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIETYPHBIMH, J1TYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU M HJ€AJIaMH POCCUHCKOTO
IPaXKJAHCKOro OOIECTBAa, MPUHATHIMU B OOIIECTBE HOPMaMU M IpPaBUIAMU MOBEICHMS,
COCOOCTBYIOUIMMHU ~ TIpOLIECCAM  CAMOIIO3HAHMS, CAMOPA3BUTHS W HPABCTBEHHOIO
CTAHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3YIBTATHI OCBOCHUS MpeaAMeETa « XUMUD) OTPaXaroT C(hOPMUPOBAHHOCTD
OMbITa MO3HABATEJIbHOM M MPAKTUYECKOW JAESITENIbHOCTH OOYyYalollMXCsl IO pealu3aluuu
MPUHATHIX B 00ILIECTBE LICHHOCTEM, B TOM YMCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIUTAHUSA:

OCO3HaHUs 00YYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEHN, YBAKECHUS
K 3aKOHY U IPABOMOPSAKY;

MPENCTABICHUS O COLMAJbHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOILICHHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAEATENbHOCTH NPH CO3AAHMM y4eOHBIX
MIPOEKTOB, PEIICHUH Y4YE€OHBIX U TO3HABATEIBHBIX 3aJla4, BBINOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

COCOOHOCTM TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JAPYTHUX MPHU aHAINU3€E PA3IMYHbIX BUJIOB YU€OHOHU JESTENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACIIEIUI0 OTEYECTBEHHOMU
XUMUH;

YB)XEHUSI K MPOLIECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTUUECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHMSI HAYKH €CTh Pe3yJIbTaT JJIUTEIbHBIX HAOMIOACHUH,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX TOMCKOB, MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

UHTEpECa W TO3HABaTEIbHBIX MOTHUBOB B TOJYYEHMHM U TMOCJIEAYIOIIEM aHalu3e
MH(}OpMaIIK O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHHUSA:

HPaBCTBEHHOTO CO3HAHUS, STUUECKOT0 NTOBE/ICHNUS;

COCOOHOCTH OLEHMBAaTh CHUTYallUM, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMU, U
OPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEICHHE M TOCTYNKH CBOMX TOBApULIEH C IMO3MIMUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI ITUX MMOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:



MOHMMAaHUs LEHHOCTEH 37I0pOBOrO M 0e30macHOro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUECKOMY U NICUXUIECKOMY 37I0POBBIO;

coOmroneHns mpaBuil 6€30MacHOT0 OOpaIeHusI C BEIIECTBAMU B OBITY, MMOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIESITEIHHOCTH;

MMOHMMAHUSl I[IEHHOCTU TMPaBWJI WHIWBHAYaJIbHOTO M KOJUIEKTMBHOTO O€30MacHOro
MOBEJICHUSI B CUTYAIUSX, YTPOXKAIOIINX 3[0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCJEACTBUNA W HENPUATHUS BPEAHBIX MPUBBIYEK (YHNOTPEOICHUS aJKOTOJIS,
HapKOTUKOB, KypEHHUS);

5) Tpy10oBOro BOCHIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEILCKON JI€SITENBHOCTH,
0O0I1I€CTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTrUX BUAAX JIECSITEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3aJlad COIMATIbLHOMN
HaIIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YyUEHHUIO0 MPOQECCUil pa3IuyHOrO poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaKEHUS K TPYAY, JIOASIM TpyAa U pe3yibraram TPYIOBOU JEATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIWBHUAYaJbHOM TpaeKTOpUU OOpa3oBaHMS,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C Y4ETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEH 00IIEeCTRa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH  I[€TIECO00pA3HOr0  OTHONICHUST K  TNPUPOJE, KaK  HUCTOYHUKY
CYyILIECTBOBaHMS )KM3HH HA 3EMIIE;

MOHMMAHUSl  [IMOOAJIBHOTO  XapakTepa  HKOJOTMYECKUX  OpoOsiieM,  BIUSHHS
AKOHOMHYECKHX MPOIECCOB HAa COCTOSIHUE TTPUPOHOMN U COIIUATBLHOMN CPEIbL;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTWXKEHUM XUMHUU [JI1  pELICHUs
BOIIPOCOB PAllMOHAIBHOTO MPUPOAOIIOIB30BAHUS;

AKTUBHOTO HEMPUATHUS NEUCTBUNA, MPUHOCSIIUX BPE OKpYyKalolllel MpUpogHON cpere,
YMEHUS IPOTHO3UPOBATH HeOIaronpusiTHLIC AKOJIOTUYECKHUE MOCJEICTBHS
MPEANPUHUMAEMBIX IEMCTBUH U MPEIOTBPALIATH UX;

HaJIMYUs Pa3BUTOTO DKOJOTHMYECKOTO MBIILICHUS, YKOJIOTUUYECKOW KYJIBTYpPhl, OIbITA
NEATEIbHOCTH  DKOJIOTMYECKOM HampaBICHHOCTHU, YMEHHUS PYKOBOJICTBOBATbCS HWMHU B
MO3HABATEIbHOM, KOMMYHUKATUBHOM W COLMAJIBHOM MPaKTHKE, CIOCOOHOCTH M YMEHUS
aKTUBHO MIPOTUBOCTOATH UICOJIOTUH XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKHU;

MOHMMAaHUS CHEeUUPUKH XUMHM KakK HayKd, OCO3HaHUs €€ poiau B (HOPMUPOBAHUU
palMOHANIBHOIO HAYYHOIO  MBIILIEHUS, CO3JIaHUM LEJOCTHOTO MpeICTaBieHUus 00
OKpYXKaloIIeM MHUpE KaK O €JAMHCTBE MPUPOJbI U 4YeJIOBEKa, B TO3HAHWUU MPUPOAHBIX
3aKOHOMEPHOCTEU U pellieHUH Mpo0ieM COXpaHEHUsI MPUPOAHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XHWMHH JIsi COBPEMEHHOM IMBWIM3AIIUU: B €€
I'YMaHUCTUYECKON HaNpaBIE€HHOCTH M BaKHOM POJIM B CO3JJaHUM HOBOM 0a3bl MaTepuaibHOU
KYJIBTYpbl, pPEHICHUU TIJI00aNbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHUS YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKON, TMHIINEBOM M IKOJOTMYECKON Oe30MacHOCTH, B Pa3BUTUU
MEJIUIINHBI, 00ECTICUCHUH YCJIOBUM YCIICIIHOTO TPY/a M SKOJIOTHYECKHU KOM(OPTHOMN >KU3HU
Ka)kJI0TO WjIeHa OOIIeCTBa;

€CTECTBCHHO-HAyYHOW TI'PaMOTHOCTH: TIOHUMAaHHUSl CYIIHOCTH METOJOB TO3HAHUSI,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh IMOJy4aeMble 3HAHUS
JUIST aHalu3a U OOBSICHEHMS SIBIICHHM OKPYXKAIOIIEr0 MHpa M IPOUCXOIAIIUX B HEM
W3MEHEHUM, YMEHHS JejaTh OOOCHOBAaHHBIC 3aKJIIOUCHMSI HA OCHOBE HAyyHbIX (DaKTOB U
MMEIOITUXCS TaHHBIX C LEJIbI0 TTOJIYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSATENIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS ISl PELICHUs
npo0JieM B pealibHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKOM €SI TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHU K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHMM [0 XHMHHM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTIMU;



WHTEpeca K OCOOCHHOCTSM Tpyla B pa3IMyHbIX cdepax mnpodecCunoHanbHON
JCSATCIIEHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIEe pe3yabTaTbl OCBOCHHUS Y4E€OHOro mnpeamera «XuUMHUS» Ha YpPOBHE
cpenHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE JUIsI (POPMUPOBAHUSI MUPOBO33PEHHUS OOYUAIOIIUXCS MEKIUCUUILITUHAPHbBIC
(MexXTpeaMeTHbIe) OOIIeHAyYHbIE MOHSATHUS, OTPAXKAIOIINUE IIEIOCTHOCTh HAYYHOM KapTHHBI
MUpa U crneluuKy METOIOB MO3HAHUS, UCIOIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (Marepus,
BEIIECTBO, DSHEPTHUs, SBJICHUE, MPOLIECC, CUCTEMa, HAy4yHbIM (aKT, MPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIENOBaHUE, HAOMIONEHNEe, U3MEPEHUE, DKCIEPUMEHT U
Jipyrue);

yHUBEpCalbHble  ydyeOHble  JielicTBUs  (IIO3HABAaTEJIbHbIE,  KOMMYHHUKATUBHBIE,
peryinaTuBHbie), obecneuuBaroniye GopMupoBaHue (YHKIIMOHAIBHOW TIPaMOTHOCTU H
COIIMAIbHON KOMITETEHIIMH 00Yy4arOIINXCS;

CIIOCOOHOCTh ~ OOYYaIOIIMXCS  UCIOJB30BaTh  OCBOEHHBIE  MEXKIUCHIUITHHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHUBEpPCAJIbHbIE y4eOHbIC JCHCTBUS B TO3HABATEIILHOW U
COIIMAJIbHOM MTPAKTHKE.

MeTtanpeMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAJIbHBIMH YYEOHBIMU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSMH.

OBiajeHne yHNBepPCAJIbHBIMHU Y4€OHbIMU MO3HABATEILHBIMHU ACHCTBUSIMH:

1) 6a3oBble JJOrHYeCKHeE IeHCTBHSI:

CaMOCTOSITENIbHO (DOPMYIIUpPOBaTh W aAKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMarpuBarh;

ONPENEIATh LENH JESITENIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU HMX JOCTUKEHUS,
COOTHOCHUTB PE3YJbTaThl IEATEIBHOCTU C MTOCTABICHHBIMU LEISIMU;

UCIIOJIB30BaTh MPU OCBOEHUU 3HAHUN NPHUEMBI JIOTMYECKOTO MBILIIJIEHUS — BBLACISTH
XapakTEepHblE NPU3HAKA TOHATUI W YyCTAaHaBIMBaTb WX B3aUMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIIUE TIOHITHS I O0BSICHEHUS OTIEIbHBIX (DAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHHS W KPUTEPUU MJIs1 KIacCH(UKAIIMU BEIIECTB M XUMHUYECKHUX
peaKkiuii;

YCTaHABIIUBATh IPUYHMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYX ACHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, IO aHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIUPOBATH
BBIBOZIbI U 3aKJIFOUEHUS;

IPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOb3YEMbI€ B XUMUU CHUMBOJIMYECKHE (3HAKOBHIE)
MOJIETI, TPEOOpPa3OBBIBATh MOJCIbHBIC MPEACTABICHUS — XWMHUYECKHH 3HaK (CHMBOI)
DIIEMEHTa, XUMHUYecKas (opmyrna, ypaBHEHHE XHMHUYECKOW pEakIMu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M MPAKTUUYECKUX 3aj]lad, MPUMEHSTh Ha3BaHHBIE MOJICIbHBIC
MPEACTABICHUS] JJIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB HM3y4aeMbIX BELIECTB H
XUMHUYECKUX PEAKIUN.

2) 0a30BbIe HCCIeA0BaTEIbCKUE eHCTBHA:

BJIaJI€Th OCHOBAMH METOJIOB HAyYHOIO MMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUN;

dbopMynupoBaTh 1€MW W 3aaud HWCCIEAOBAHUS, WCIONH30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYITMpPOBAaHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA TIO3HAHUS U
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU,

BJIAJ€Th HABBIKAMU CaMOCTOATENIBHOTO IUIAHUPOBAHUS W TPOBEACHUS YUYEHUUYECKUX
AKCIIEPUMEHTOB,  COBEPIICHCTBOBATH yMEHHS  HaOMIOmaTh 3a  XOJAOM  Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €r0 pe3yibrar, (HopMynHpoBaTh OOOOIICHHUS W BBIBOIBI
OTHOCHUTETIFHO JTOCTOBEPHOCTH PE3YJIBTaTOB HWCCIENOBAHUS, COCTAaBIAThH OOOCHOBAHHBIN
OTY€T O MPOJIEITAHHON paboTe;

NpUOOpeTaTh OMBIT YYEHHUYECKOM MCCIeNOBAaTEIbCKOW M MPOEKTHOM NeATeIbHOCTH,
MPOSIBIIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METOJOB MTO3HAHUSI.

3) pabora ¢ undopmanmeii:



OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOUYHUKAX HHPOpMAIMK (HAYYHO-TIOMYJIApHAs
JUTepaTypa XUMHUYECKOTO COJEpXKaHHs, CIpaBOYHble mocolOusa, pecypcsl HWHTepHeTa),
aHAJIM3UPOBATh HHPOPMALIMIO PA3TMYHBIX BHJIOB U (OPM MPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMNPOTUBOPEUNUBOCTD;

GopMynupoBaTh 3ampochl U MPUMEHATH Pa3IUYHbIE METONbl MPU TMOHCKE W OTOOpE
uH(pOpMaIH, HeOOXOTUMOM TSI BHITOTHEHHS Y4eOHBIX 3a1a4 ONpeeIEHHOTO THIIA;

MpPUOOpPETaTh OMBIT UCTIOIB30BAHMS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYIO (QOopMy TMpenctaBieHus UHGOpMAIIH
(cxembl, rpauK, AUArPaMMBbI, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM S3BIK B Kaue€CTBE CpPEACTBA MpHU padOTe C XHUMHYECKOU
uHpOpMaIUEl: MPUMEHATh MEXIpeaIMeTHbIe ((PU3NYecKue M MaTeMaTHYeCKHe) 3HAKU U
CUMBOJIBL, (hOpMYIIbl, aO0OpeBHATypbl, HOMEHKIIATYPY:;

HCIIOJIB30BATh U MPe00pPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAVISTHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY e CTBUSIMU:

3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKIaeMOW TEMbI B XOZ€ AUAJIOTa U/UIN JUCKYCCHH,
BBICKA3bIBaTh HJeH, (HOPMYTUPOBATh CBOM TPEAJIOKEHUS OTHOCHUTENIBHO BBITIOJTHEHHS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEILHON AESATENbHOCTH, MOITYYEHHBIX
CaMOCTOSTEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIIOJIHEHHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKONM padOThl MO HKCCIEAOBAHHUIO CBOWMCTB HM3yYaeMbIX BEILECTB,
peanu3auud y4eOHOro mpoekTa U (GOpMyIUpOBATh BBIBOABI MO PE3YyJbTaTaM IMPOBENEHHBIX
MCCIICIOBAaHUN MyTEM COIIACOBAHMSI TIO3ULIUM B X0J1€ 0OCYXIEHUSI 1 OOMEHA MHEHUSMH.

Osgi1aieHHe YHUBEPCAJIbHBIMH PeryIsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYHIECTBISATH CBOIO MO3HABATENIbHYIO JIEATEIbHOCTD,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIUMPOBATh U M0 MEpPE HEOOXOAUMOCTH KOPPEKTUPOBATH
npeIaraeMblid alTOPUTM JEHCTBHUI MPY BBHITIOTHEHUH YIeOHBIX U UCCIIEIOBATEIbCKHUX 3a]1ad,
BbIOMpATh Hanbosee 3(pPEKTUBHBIN CIIOCOO UX PEHICHUS ¢ YYETOM MOTyUYE€HHS] HOBBIX 3HAHHM
O BEIIECTBAX U XUMHUYECKHUX PEAKIIHIX;

OCYLIECTBIISITh CAaMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMHUs OTPAXKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUUYECKOW COCTABIISIIONIEH €CTECTBEHHO-
HayyHOW KapTHUHBI MHpA, POJU XUMHHU B TMO3HAHWUU SIBIICHUM TPUPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUS. U KYJABTYPbl JTUYHOCTH, €€ (PYHKIIMOHAJIBbHOW TIPaMOTHOCTH, HEOOXOAMMOM IS
pelieHuss MPaKTUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XMMHWYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJIATAIOIINE
MOHATUS (XMMUYECKUN DJIEMEHT, aToM, JJICKTPOHHasi oO0O0JIoYKa aToMa, MOJIeKya,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUYECKas CBSI3b, CTPYKTypHas (opmymna
(pa3BépHyTasi U COKpaiiéHHasi), MOJb, MOJISIpHAasE Macca, MOJSPHBIN 00BEM, YIIIEpOIHBIN
ckelneT, (DyHKIIMOHAJbHAsI TPYIINA, pagukal, U30MEpHs, HW30MEpbl, TOMOJOTHYECKUUN psI,
TOMOJIOTH, YTJIEBOJOPO/bI, KUCIOPOJ U a30TCOAEPKAIIUE COCTUHEHUS], MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU W 3aKOHBI (TEOpus
CTpOECHHUs OpraHuveckux BemiecTB A. M. BytnepoBa, 3akOH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUIN SI3bIK XMMHWHU; MUPOBO33PEHUYECKHUE 3HAHUS, JICKAIHUE B
OCHOBE MOHUMAHUSI IPUUYUHHOCTU U CUCTEMHOCTH XMMHYECKHUX SBJICHUH, (PaKTOJIOTUUECKUE
CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCIIONb30BAHUU BaXKHEHIINX
OpraHUYeCKUX BEUIECTB B OBITY M MPAKTUYECKON JEATEIHLHOCTH YEIOBEKA;



cOpPMUPOBAaHHOCTh ~ YMEHUW  BBIBISITH  XapakTepHbIE  NPU3HAKH  TOHSATHUH,
YCTaHABIMBAaTh UX B3aHMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIME MOHSITHS MPU OMHUCAHUU
COCTaBa, CTPOCHMS U PEBPALICHUN OPTaHUYECKUX COCIUHEHNN;

c(hOpPMUPOBAHHOCTh YMEHHUI HMCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJISI COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpami¢HHON) (OopMyn OpraHu4ecKux
BEIIECTB W YPAaBHEHHA XMMHYECKHMX PEAKIMi, W3roTaBIMBaTh MOJEIH  MOJIEKYII
OpraHMYEeCKUX BEIIECTB I WUIIOCTPAlMM WX XUMHUYECKOTO W MIPOCTPAHCTBEHHOIO
CTPOCHHS;

chOpPMUPOBAaHHOCTh ~ YMEHUH  yCTaHABIUBaThb  MPUHAICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OMpeneiaEHHOMY Kiaccy/Tpyrie
COEIMHEHUN (yrieBoaoposl, KHCJIOPOJ " a30TCoMepIKaILIe COEJIMHEHU,
BBICOKOMOJIEKYJIIDHBIE ~ COCAMHEHMS), JaBaTb WM Ha3BaHHUS IO CHCTEMATUYECKOU
Homenknarype (IUPAC), a Takke mNpUBOAUTH TPUBHAIBHBIE HAa3BaHHUS OTAEJIBHBIX
OpraHUYeCKUX BEUIECTB (3THJICH, NPOIUJIEH, ALlETHIICH, YTHICHIJIMKOIb, IIHIEPUH, (HEHO,
dbopManbierua, amerambAeTuil, MypaBbUHas KHCJIOTA, YKCYCHas KHUCJIOTa, OJICHHOBAS
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, [IIIOK03a, (PpyKTO3a, Kpaxmall, LEeJUTI0I03a, NIUIHH);

c(hOpMUPOBAHHOCTh YMEHUSI OMNPENEHATh BUIbl XMMHUYECKOH CBSI3M B OpPraHUYECKHX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKEHUSI TEOPUU CTPOEHHUS OPTraHUYECKHX
BemecTB A. M. bytnepoBa 17151 00bsICHEHUs] 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 32aKOH COXPAHEHHUS MACChl BEUIECTB;

c(hOpMHPOBAaHHOCTh YMEHHI XapaKTepU30BaThb COCTaB, CTPOEHUE, (U3HYECKUE U
XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENECH pa3IMYHBIX KIIACCOB OPTaHUYECKUX
BEIIECTB (METaH, ATaH, ITWICH, NMPOMUJIEH, aleTuieH, OyraaueH-1,3, MerwiOyraaueH-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJIEHIJIUKOJIb, [IIMUEPUH, (PEHOJI, alleTadbJeIu]l, MypaBbUHAs U
YKCYCHasi ~ KHCJIOTBI, [JIOKO3a, Kpaxmaji, IeJUI0iI03a, aMHUHOYKCYCHasi  KHUCJOTa),
WUTIOCTPUPOBAaTh TEHETHUYECKYIO0 CBA3b MEXKJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKUUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHKHU YIJIEBOJOPOAHOTO ChIPbS
(HedTh, TPUPOAHBIN Ta3, yroib), COOCOOBI UX MEPEePadOTKH M MPAKTHYECKOE MPUMEHEHHE
MPOAYKTOB MepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHHUI TPOBOAMTH BBIYUCICHUSI MO XUMHUYECKHM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEIIECTB MJIM MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAaHMM 00 OCHOBHBIX METOAaX
HAayYHOIO TMO3HAHMUS, HUCHOJIb3YEMbIX B XMMHUHM NIpPH H3YyYEHUHU BEIIECTB M XUMHUYECKHX
ABICHUM  (HAOMIOINeHHe, W3MEpPEHUe, SKCIEPUMEHT, MOJECIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHbIE XWMHUYECKHE 3HAHUA [JIs1 NPUHIATUS PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYallUAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJIa TOJb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O00OpYAOBaHHMEM, a TaKXkKe TMpaBuiia OOpalleHuss C BeEUIECTBAMH B
COOTBETCTBHUH C UHCTPYKIUSMH IO BBITIOJHEHUIO TAOOPATOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINOJHATh XUMHUYECKUN SKCIIEPUMEHT
(npeBpallleHnsT OPraHUYeCKUX BEILEeCTB MPU HArpeBaHUU, MOJYyUYEHUE STUJIEHA M H3y4eHUE
€ro CBOICTB, KaueCTBEHHBIC PEAKIIMM OPraHUYECKUX BEUIECTB, JEHATypalus OEJIKOB IpH
HarpeBaHWM, LIBETHbIE pEaKIMK OEJKOB) B COOTBETCTBMM C MpaBWIAMHU TEXHUKU
O0e3omacHOCTH TMpu OOpalleHWH C BelEeCTBAMH M JaOOpaTOpHBIM  00OPYIOBaHUEM,
MPENCTABIATh PE3yJAbTaTbl XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOLIUX peaKIuil U (OPMYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHHUIM KPUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 MH(OpMaIHIio,
MOJIyYaeMyl0 W3 pa3HbIX MCTOYHHMKOB (cpeactBa maccoBod uHpopmauuu, WHTEpHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHMI COOMIONATh MpPaBUJIA HKOJIOTMUYECKH LIEJIECO00pPa3HOro
NOBEAEHUS B OBITY M TPYIOBOM NEATEIBHOCTU B ILIENIAX COXPAHEHMsI CBOErO 370POBbs U
OKpY>Karoled IPUPOIHON CPENbl, 0CO3HABATh OMACHOCTh BO3ACUCTBUS HA KUBbIE OPTaHNU3MBbI
ONpPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas cMbIca nokaszarens 11K, noscHsaTe Ha



npuMepax CHocoObl YMEHBIICHHS M TPEJOTBPAIICHUS HX BPEIHOTO BO3IEHCTBUS HA
OpraHH3M YEJIOBEKa;

U1 OOYy4arOIIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbsI: YMEHUE NMPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX SBICHUII;

JUTSL CHETBIX W CAA0OBHAAIINX OOyYarOIIMXCS: YMEHHE HCIIONbh30BaTh pelbedHO-
TOYEUHYIO0 cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHBIE pE3ynbTaThl OCBOEHHUS Kypca «OOIIass W HeopraHuyeckass XHUMHs»
OTPaXKakoT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUA: O XHWMHUYECKOH COCTaBJISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MUpPA, POJIM XWUMHHU B TO3HAHWW SBJICHUN MPUPOABI, B (hopmMupoBaHuU
MBIIUICHUAS W KYIbTypbl JUYHOCTH, €€ (PYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM s
pelIeHUs] TPaKTUYECKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJIE;

BJIAJICHUE CHCTEMOW XHWMHWYECKHUX 3HAHHM, KOTOpas BKIIIOYAECT: OCHOBOIOJIATAIOIINE
MOHATUS (XUMUYECKHUI 3JIEMEHT, aToM, M30TOM, S-, pP-, d- AJIEKTPOHHBIE OpOUTAIU aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN O00BbEM, BAJIGHTHOCTD, JEKTPOOTPUIIATEILHOCTh, CTEICHb
OKUCJICHUS, XMUMHUYECKasi CBsI3b (KOBAJICHTHasl, WOHHAs, METaJUIMYecKas, BOJOPOJHAs),
KPUCTAJUINYECKAST PEIIETKA, THUIBI XUMHYECKUX PpEaKIUh, pacTBOp, DIICKTPOJIUTHI,
HEXJICKTPOJIUTBI, ANEKTPOIUTHYECKAS JUCCOLUAIUSA, OKUCIUTEb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peakiMi, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM M  3aKOHbl  (Teopus
ANEKTPOJUTHYECKOM auccoluanny, nepuoaudeckuid 3akoH [[. WM. MengeneeBa, 3akoH
COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUM MPU XUMUUECKUX
peaKIuix), 3aKOHOMEPHOCTH, CUMBOJUYECKUM SI3bIK XWMHH, MUPOBO33PEHUECCKHE 3HAHMS,
JeXale B OCHOBE IOHMMAHHMS NPUYMHHOCTH M CUCTEMHOCTH XHWMHUYECKHX SIBJIICHH,
(hakTONMOTMYECKHE CBEICHUSI O CBOWCTBaX, COCTaBe, IOJY4eHUH U  OE30MacCHOM
WCTOJIB30BAHUN  BAXXKHEWIIIUX HEOPTraHWYEeCKUX BEIIECTB B OBITY MW MPAKTUYECKOU
NESATEIbHOCTH YEIOBEKA,;

chOpMHUPOBAHHOCTh ~ YMEHHUM  BBISIBISATH  XapaKTEpHbIE  TMPU3HAKK  TOHATHH,
YCTaHABIIMBAaTh UX B3aMMOCBA3b, WCMOJIb30BATh COOTBETCTBYIOIIUE TMOHATUSA MPU OMUCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBPAILICHUI;

c(pOpMUPOBAHHOCTH YMCHHH HCIOIB30BATh XUMUICCKYIO CHMBOINKY JUIS COCTABIICHHS
(dbopmy BEHIECTB UM YPAaBHEHHN XMMHUYECKUX PEaKIHMM, CUCTEMAaTHYECKYH0 HOMEHKJIATYpPY
(IUPAC) u TpuBHaIbHBIC Ha3BaHHsl OTJCIBbHBIX HEOPTaHMYECKUX BEIICCTB (YrapHbIi ras,
YIJIEKUCIIBIM Ta3, aMMHUAK, Tali€Has W3BECTh, HETall€Has U3BECTh, MUThEBAsl COAA, MUPUT U
IpyrHe);

c(hOpPMUPOBAHHOCTh YMEHUM ONPEACNIATh BAJICHTHOCTh M CTENEHb OKHUCIICHUS
XMMHUYECKUX DSJIEMEHTOB B COCAUHEHUAX PA3JIMYHOTO COCTaBa, BHUJ XUMHYECKOW CBS3U
(KoBajieHTHas, HOHHAS, METAJJTMYECKas, BOJOPOAHAs) B COSAMHEHUSX, TUIT KPUCTAILTNYECKON
pPEHIETKM KOHKPETHOTO BellecTBa (aroMHas, MOJEKYJIsIpHas, HWOHHAas, MeTajuTndyeckas),
XapakTep Cpelibl B BOJAHBIX PACTBOPaX HEOPTAHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh yYMEHUU YCTAHABIWBATh MPUHAIJICKHOCTh HEOPraHUYECKHUX
BEIIIECTB 10 UX COCTaBYy K OMPENCIEHHOMY KJIacCy/TpYyIIe COeIUHEHUHN (ITPOCThIE BEIIECTBA —
METaJJTbl 1 HEMETAJLJTbI, OKCUJIbI, OCHOBAaHMS, KUCIIOThI, aM(OTEPHBIC TUIPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMH pAaCKphIBaTh CMBICH Mepuoandeckoro 3akona JI. U.
MeHneneeBa W JIGMOHCTPUPOBATh €r0  CHUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBbHYIO U
MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX 31eMEHTOB 1—4 nepuonos [leproauyueckoil CUCTEMbBI XUMUYECKUX AJIEMEHTOB /1.
N. Menneneena, UCMOIb3YS MOHITHUS «S-, p-, d-DJIIEKTPOHHBIE OPOUTANINY, «IHEPTETHUECKUE
YPOBHUY», OOBSICHITh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHUYECKHX DJIEMEHTOB U HUX
COEAMHEHUH IO neprogaM u rpynnam l[lepuonnueckoil CHCTEMbI XUMHUYECKHUX AJIEMEHTOB /.
H. Menneneena;

c(hOpMHPOBAaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHUYECKHE
CBOMCTBA HEOPTraHMYECKHUX BEIIECTB PA3NMYHBIX KJIACCOB, IMOATBEPKAATH CYLIECTBOBAHUE



TCHETHYECKONW CBSI3M MEXJy HEOPTraHWYECKHMMH BEIIECTBAMH C TIOMOIIBIO ypPaBHEHHM
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

c(hOopMHUPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUYCCKHUE PEAKITUU IO PA3THIHBIM
MpU3HaKaM (YHCIIy W COCTAaBy pEarupylollux BEIIeCTB, TEIUIOBOMY 3(h(HEKTy peakium,
W3MCHCHHUIO CTCTICHEH OKHCICHHS DJIEMEHTOB, OOpPaTUMOCTH PEaKIUH, YYaCTHIO
KaTajin3aTopa);

c(hOpMHPOBAHHOCTh YMEHUU COCTABISATh YPABHCHHUS PEAKIUN pPa3IUYHBIX THUIIOB,
MOJIHBIE W COKpAIIEHHBIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYHWTHIBAsl YCJIOBHS, MPH
KOTOPBIX 3TH PEAKINH HIYT 10 KOHIIA,;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOAUTH PEAKIMH, TOATBEPXKIAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTAaHWMYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM TYTEM HOHBI,
MIPUCYTCTBYIOIIHE B BOIHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CYILLIHOCTb OKHCIIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO OajlaHCa 3THX
peaxkuui;

c(hOpMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU pEeaKIUU
OT pa3JInUHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PABHOBECHS B 3aBUCUMOCTHU OT
BHeIIHero Bo3aercTBus (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaThb XUMHUECKHE MPOLECCHI, JIeKAIIUE B
OCHOBE  IPOMBIIUIEHHOTO  TOJYYEHHS CEpPHOM  KHUCIOThI, aMMHakKa, a  TaKke
c(hOpMUPOBAHHOCTh TPEACTABICHUNU 00 OOIIMX HAyYHBIX MPUHLIMUMNAX M HKOJIOTHYECKHUX
pooIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIUUCICHUS C HCIOJIB30BAaHUEM TMOHSATHUSA
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUW Ta30B MPU XUMHUUYECKUX
peaKIuaX, MacChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe
Uiy 00BEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMHU BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MAaCChl BEUIECTB, MPEBPALLIECHUA U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJia MOJb30BAHUS XUMUUYECKOU TTOCYI0U 1
7a00paTopHBIM  OOOpYIOBaHUEM, a TakKXKe IMpaBwia oOpalleHus C BellecTBaMU B
COOTBETCTBHUH C MHCTPYKIUSAMHU MO BBIMIOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUN TUIAHUPOBATh W BBIMOJHATH XUMUUYECKUM IKCIICPUMEHT
(pa3nokeHue TEpPOKCHIA BOAOPOJAa B MPHUCYTCTBUU KaTalU3aTopa, OMpEIETCHUE Cpeabl
pacTBOPOB BEIIECTB C IIOMOIIBK) YHHUBEPCAIBHOTO HWHAWKATOPA, BIWUSHUE Pa3JTUUYHBIX
(hakTOpOB Ha CKOPOCTh XUMUYECKOW pEaKIuu, PEakiMd HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiud Ha cyiabdar-, KapOOHAT- W XJOPU-aHUOHBI, HAa KaTHOH aMMOHHS, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o Temam «Metame»y U «HeMetamib»y) B COOTBETCTBUM C
MpaBWJIaMM TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BEIIeCTBAMH U JabOpaTOPHBIM
000pynOBaHUEM, MPECTABIATh PE3ylIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuid U (POpMYIHPOBATH BHIBOALI Ha OCHOBE JTHX
pE3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYIO HHGOpMAIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeICcTBA MAacCOBOM KOMMYHHUKaluu, VHTEpHET u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COONIONATh MpaBuia HKOJOTHMYECKH IIeJIeCc000pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JAEATEIBLHOCTU B IIENSAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>Karollel MPpUPOAHOMN Cpe/ibl, 0CO3HABATH OMACHOCTh BO3JCUCTBUS HA JKUBBIC OPTraHU3MBbI
ONpEeACIEHHBIX BEUIECTB, MOHUMAs cMbica Tmokazarens [IJIK, moscHAT, Ha mnpumMmepax
CrOCOOBbl YMEHBIIICHUST W TPEAOTBpPAIICHUS WX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
YEJI0BEKA;

JUIsl OOYYaIoIIMXCs C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3I0POBbS: YMEHUE MPUMEHSATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUII;

JUISL CIICTIBIX W CJIA0OBHJISIIIMX OOYYarOIIUXCS: YMEHHE HCIIONIbh30BaTh pelibedHO-
TOUYCUHYIO cucTeMy oOo3Hauenuid JI. bBpaiins s 3anmucu  XUMUYECKUX  (HOpmydl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouanuyecTBo yacos
Ne DJIeKTpOoHHbIe (1M (ppoBbIe)
HanmMeHnoBaHue pa3aesioB 1 TeM IPOrpaMMbl Kontpoabusl | IIpakruuec
n/n Bceero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paszpnea 1. TeopeTnyeckue 0CHOBbI OPraHM4€eCKOM XUMHU
[Ipenmer oprannyeckoit xumuu. Teopust CTpOCHUS
1.1 peat P . P P 3 bubmoteka I{OK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. Bytieposa
Hroro no paszpeny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHbIe yIIIEBOAOPOIBI — AJIKaHBI 2 bubnuotexa L{OK https://myschool.edu.ru/
HenpenenbHble yrieBogOPOIbI: aTKEHBI, aJIKaIUEHBI,
2.2 peA y AOPOA A 6 1 bu6mmoreka IOK https://myschool.edu.ru/
AIKUHBI
2.3 ApomarnyecKkue yrieBoa0pOIb 2 bubmuoteka I{OK https://myschool.edu.ru/
[IpupoaHbie HICTOYHHUKH YTIIEBOAOPOJOB M HX
2.4 PHpOX 4 AOPOA 3 1 bu6mmoreka [{OK https://myschool.edu.ru/
nepepadboTka
Hroro no pazneny 13
Paznen 3. Kuciiopoaconep:xaiiue opranndeckue coeJuHeHust
3.1 Cnuptsl. ®enon bubmuotexa L{OK https://myschool.edu.ru/
3.2 Anpaeruasl. KapOoHoBbIe KUCIOTHI. COXKHBIE d(DUPBI 7 1 bubmoteka I{OK https://myschool.edu.ru/
3.3 VrieBobt 1 bub6moreka I{OK https:/myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvdecKue coeJMHeHu st
4.1 AMuHBI. AMHHOKHCITOTBI. benkn 3 bu6mmoreka I{OK https:/myschool.edu.ru/
Hroro no pazneny 3
Paznea S. BoicokoMoJieKyJIsIPHbIE COeIMHEHM S
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 bubmoteka I{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KJIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HanmMeHoBaHue pa3iesioB 4 TeM NMPOrpaMMbl Kontpoubusl | IIpakruuec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUM
Ctpoenue atoMoB. [leprnoanueckuii 3akoH U
1.1 [lepuoamyeckas cucrema XuMu4ueckux anemeHton /1. U. 3 bu6mmoreka L{OK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BELIECTB bubnuotexa LIOK https://myschool.edu.ru/
1.3 XUMHYECKHE PEAKITUN 1 1 bu6mmoreka IOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6mmoreka IOK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi Xumust
2.1 Merabl 1 bubmuoreka [1OK https://myschool.edu.ru/
2.2 Hemeramsr 1 1 bu6mmoreka [{OK https:/myschool.edu.ru/
2.3 CBs13b HEOPTAHUYECKUX M OPraHUYECKUX BEIIECTB bubmuoteka I{OK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuoteka I{OK https://myschool.edu.ru/
Paznen 3. Xumus v :Ku3Hb
3.1 XuMHUS U )KU3HD 4 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
N Kosmmyects 3
e JIEKTPOHHbIe H(poBbIe
Tema ypoka 0 42COB p ¢bp
n/n Jara o0pa3oBaTeJibHbIE pecypchl
Bcero
1 [IpenMer opranuyeckoil XuMuM, € BOSHUKHOBEHHE, PAa3BUTHE U 3HAYCHHE 1 bubmuoteka LIOK https://myschool.edu.ru/
Teopus cTpoeHus oprannueckux coequHenuii A. M. Bymieposa, e€
2 P P P YIIEpOBa, 1 bubmuoreka ITOK https://myschool.edu.ru/
OCHOBHBIE MOJOKEHUS
[IpencraBnenue o knaccudukanum opraHuueckux Beuiects. Homenknarypa
3 p ¢ p P 1 bubauoreka IIOK https://myschool.edu.ru/
(cucremarnueckasl) ¥ TPUBHUAJIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM sl 1 bubmuoteka LIOK https://myschool.edu.ru/
5 MeraH 1 3TaH — NPOCTEHIINE IPEACTABUTEIIN aJIKAHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
6 AJTKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka IIOK https://myschool.edu.ru/
7 OTUJIEH U TPONUIIEH — MPOCTEHIINE MPEICTABUTEIN ATKEHOB 1 bubmmoteka LIOK https://myschool.edu.ru/
8 [IpakTuueckas padora Ne 1. «IlonyueHue 3TuaeHa U U3y4yeHUE €r0 CBOMCTBY 1 bubnuorexa LHOK https://myschool.edu.ru/
Anxkanuensl. byraaguen-1,3 u merunoOyraaues-1,3. [lonydenue
9 vt ’ vt ’ v 1 Bbu6muoreka ITOK https://myschool.edu.ru/
CUHTETHUYECKOTO KaydyKa U PE3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH Ps.
10 . p ’ p 1 bu6mmoreka I{OK https://myschool.edu.ru/
AleTuieH — MpOCTEeNHIINM MpeICTaBUTEh AIKUHOB
11 Bpluncnenus 1o ypaBHEHHUIO XUMHUYECKON PEAKLIUU 1 bub6nuoreka I{OK https://myschool.edu.ru/
12 ApeHsbl: 6eH30I1 U ToNTyoll. TOKCHYHOCTh apeHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
['enetnueckas cBs3b yIIeBOAOPOAOB, IPUHAICKAIINX K PA3TMYHBIM
13 A P - 1P P 1 bubmoreka I{OK https://myschool.edu.ru/
KJlaccam
[IpuponHble HCTOYHUKY YIIIEBOAOPOAOB: MPUPOIHBIM ra3 U MOMYTHHIE
14 pup I P . pup vt 1 bub6moreka [1OK https://myschool.edu.ru/
He(TsiHBIC Ta3bl, HEPTh U MPOAYKTHI €€ mepepadoTKu
[IpuponHble HCTOYHUKH YITIEBOAOPOAOB: IPUPOIHBIH a3 U NOMYTHHIE
15 pHp yr p pHp yr 1 bu6mmoreka I{OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ epepadoTKu
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16 KonTpomnsHas paboTa mo pasaeny «YIieBogopOab» 1 bubnmoreka ITOK https://myschool.edu.ru/

17 [IpenenbHble OIHOATOMHBIE COIUPTHI: METAHOJ U ATaHOJI. BogoponHas cBs3b 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 MHOroaroMHbl€ CIIUPTHI: ITUIICHIJIMKOIb U TIIUIEPUH 1 bubnuoreka LIOK https://myschool.edu.ru/
@DeHoJI: CTPOCHUE MOJIEKYIIbI, PU3NUECKUE U XUMUUECKUE CBOMCTBA,

19 p yet, 1 bu6mmoreka I{OK https://myschool.edu.ru/
pUMEHEHHE

20 Anpreruasl: GopMaIbAeTul U aueTanbIeriua. AleTOH 1 bubnuoreka LHOK https://myschool.edu.ru/
OaHOOCHOBHBIE MpeiesibHbIE KAPOOHOBBIE KUCIOThI: MypaBbUHAS U

21 P P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [IpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KUCTIOTHI» 1 bubmuoteka LIOK https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAasI KUCIIOTHI, KaK MPEACTaBUTEIN BBICIINX

23 p peA 1 bu6mmoreka I{OK https://myschool.edu.ru/
KapOOHOBBIX KUCIOT

24 Mpbuta KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICUCTBUE 1 bu6mmoreka 1{OK https://myschool.edu.ru/
Crnoxnble 3(UphI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ maponu3

25 Pup p p P 1 bu6mmoreka I{OK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OuoJoruueckas poib KUpPOB 1 bubmuoteka LIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, Kiaccudukanusa. BaxxHelie npeacTaBuTeNN: TIIIOKO03a,

27 g uran e 1 bu6mmoreka I{OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxmai u nemnrono3a kak MpupoIHbIE TOJIMMEPBI 1 bubnuoreka IIOK https://myschool.edu.ru/
KontponbHas padorta no pasneny «Kucinopoacoaepxaiiyue opraHuuecKue

29 P p p Y P P p 1 bubauorexa IIOK https://myschool.edu.ru/
COCTMHECHUS

30 AMUWHBI: METHJIAMUH U aHWIHH 1 bubmoreka [1OK https://myschool.edu.ru/
AMMHOKHUCIOTHI Kak aM(OTepHbIe OPraHUYECKUE COCTUHEHUS, UX

31 Gorep P 1 but6moreka [1OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku xkak npupoaHbIE BBICOKOMOJIEKYIISIPHBIE COCTUHEHUS 1 bubmmoteka LIOK https://myschool.edu.ru/

33 OCHOBHBIE OHATHUSI XMMUHU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUI 1 bubmmoteka [{OK https://myschool.edu.ru/
OCHOBHBIE METOIBI CHHTE3a BEICOKOMOJIEKYIIIPHBIX COSIMHEHUH.

34 A YAp 1 bubmoreka [1OK https://myschool.edu.ru/
[InacTmaccel, Kaydyku, BOJJOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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11 KJIACC

KoanuecTnB Jlata
Ne DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero ust

1 XUMHUYECKUN TEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIis aTOMOB 1 bubnmoreka IIOK https://myschool.edu.ru/
[Tepuoanyeckuii 3akoH u llepuonnueckas cUCTEMa XUMUYECKUX 3JIEMEHTOB

2 P p . . 1 bu6mmoreka I{OK https://myschool.edu.ru/
. . Menneneesa, uX CBSI3b C COBPEMEHHOM TEOPUEH CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKHUX JIEMEHTOB M UX

3 COCIMHEHUH 10 rpyIIaM U repruojaM. 3Ha4eHUE NEPUOANIECKOTO 3aKOHA U 1 bubmmoteka [IOK https://myschool.edu.ru/
crucTtemMbl Xumuueckux aeMeHToB .M. Menaeneesa B pa3BUTUN HAyKU
Crpoenue BeniecTBa. XUMHUECKas CBA3b, €€ BUbl; MEXaHU3MbI

4 . ’ ’ 1 Bbubnuoreka ITOK https://myschool.edu.ru/
00pa3oBaHMs KOBAJICHTHOH CBs3U. BomopoaHas cBs3b
BanentHoctb. DnekrpoorpunarenbHocTh. CTenenb okucineHus. Bemecra

5 pooTP 1 bu6mmoreka I{OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHHUS
[TonsiTie 0 mUCTIEPCHBIX cucTeMax. VICTHHHBIE U KOJIJTOMIHBIE PACTBOPHI.

6 P p p 1 bu6mmoreka I{OK https:/myschool.edu.ru/
MaccoBas 1075 BELECTBa B pacTBOPE
Knaccudukanns u HomeHKiIarypa HEOPraHM4eCKUX COCTMHEHUM.

7 ¢ P P 1 bu6muoteka I1{OK https://myschool.edu.ru/
['eHeTnveckas CBSI3b HEOPraHUYECKUX BEIECTB, PA3JIMUHBIX KJIACCOB
Knaccudukarus XuMAUYeCKUX peakivii B HEOPTraHHUECKOW U OpraHNYeCKOM

8 XUMHH. 3aKOH COXPaHEHHS MAcChl BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubnuorexa LHOK https://myschool.edu.ru/
MIPEBPAICHHS DHEPTUU TIPU XUMUUYECKUX PEaAKITUIX

9 CxkopocTts peakiuu. O0paTuMbie peakiui. XUMUYECKOe PaBHOBECHE 1 bubmmoteka [IOK https://myschool.edu.ru/
[TpakTrueckas pabota Ne 1. «BnusiHre pa3inuuHbix (aKTOPOB Ha CKOPOCTh

10 p . p p b p p 1 bu6nuoreka I{OK https://myschool.edu.ru/
XUMHUYECKON peakum»
OnekTponuTryeckas aucconuanys. [loHsaTiue 0 BOJOPOJHOM MOKa3aresue

11 (pH) pactBopa. Peakuiuu nonHoro oomMeHa. ['maponan3 opraHuuecKux u 1 bubnuoreka I{OK https://myschool.edu.ru/
HEOPraHUYECKUX BEILECTB
OKHUCIUTENTbHO-BOCCTAHOBUTEIbHBIE peakiuu. [loHsTre 00 3mmeKkTposm3e

12 . p p 1 bubmoreka [1OK https://myschool.edu.ru/
pacIuIaBoB M pacTBOPOB COJIEH

13 KontpomnsHas pabota no pazaeny «TeopeTnieckne 0CHOBBI XUMUM 1 bubnmoreka ITOK https://myschool.edu.ru/
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Meraiuel, ux nojgoxenue B [lepruoguyeckoit cHCTEME XUMHYECKHUX

14 anemeHToB /. 1. MenneneeBa u ocoOEHHOCTH CTpoeHUs aToMOB. O01IHe 1 bubmoreka [1OK https://myschool.edu.ru/
(dbu3HYEeCKHe CBOMCTBAa METAIIJIOB

15 CruiaBbl METAJIOB. DJIEKTPOXUMUYECKUIM PSiJT HAIIPSYKEHU METaIJIOB 1 bubnmoreka IIOK https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA BAXKHEHIIINX METAJIOB (HAaTPpUU, KaIuil, KaJbIIUU

16 . - . (narpui, ’ ’ 1 bubmuoreka ITOK https://myschool.edu.ru/
MarHui, aIIOMUHUN) U KX COSTMHCHUI

17 XUMHUYECKHE CBOMCTBA XPOMA, MEIM M UX COCITMHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 XHUMHUYECKHE CBOMCTBA IIUHKA, KeJle3a U UX COCIMHCHUM 1 bu6mmoreka I{OK https://myschool.edu.ru/
IIpaktuueckas padora Ne 2. "Pelrenue sKCriepuMeHTaIbHEIX 3a7a4 [10 TEME

19 P " p p 1 bu6mmoreka I{OK https://myschool.edu.ru/
«MeTab»
Hemerannsl, nx nonoxenue B Ileprogndeckoii cucTeMe XUMHYICCKUX

20 ’ p 1 bu6mmoreka I{OK https://myschool.edu.ru/
anemeHToB /. 1. MenneneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB
du3nyecKrue CBOMCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIIIIOB (Ha IpUMeEpe

21 p ( puMep 1 bu6mmoreka 1{OK https://myschool.edu.ru/
KHCITIOpoJa, cepbl, hocdopa u yriepoaa)

22 XUMHUYECKHE CBOMCTBA raJlOr€HOB, CEPHI U UX COCAUHECHUI 1 bu6mmoreka 1{OK https://myschool.edu.ru/

23 XvMHYecKre CBOMCTBa a30Ta, (pocodpa n uX coenHEHUN 1 bubnuorexa LHOK https://myschool.edu.ru/

24 XHUMHUYECKUE CBOMCTBA YIIIEPOJa, KPEMHUS U UX COCIUHEHUN 1 bubnuoreka LIOK https://myschool.edu.ru/

25 IIprMeHeHne BaXKHENIINX HEMETAJUIOB U UX COEAUHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
O0001eHne U cucTeMarn3anusa 3HaHuil mo teMe «HeMmeraisny.

26 BblynciieHys o ypaBHEHUAM XUMHUYECKUX PEaKLU U TEPMOXUMUYECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacué€Thl
IIpakTiueckast padora Ne 3. «Pemenue 3KCIIEpUMEHTAIBLHEIX 3a1a4 10 TEME

27 " P | P P 1 but6moreka [1OK https://myschool.edu.ru/

Hemerannsr"»

28 KontponbsHas pabora no remam «Metamns» u «HemeTanabny 1 bubnuorexa LHOK https://myschool.edu.ru/
Heopranuueckue u opranuueckre KuciaoTel. Heopranuueckue u

29 P P P 1 bubmuoreka L1OK https://myschool.edu.ru/
OpraHWYECKHE OCHOBAaHUSI
AmboTepHble HEOPTraHUYECKUE U OPTAaHMYECKUE COSTUHEHHUS.

30 Porep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
I'eneTnueckas CBsI3b HEOPraHUYECKUX U OPTaHUUYECKUX BEILIECTB
Posib xuMuu B 00€CTICUeHUH SKOJIOTHYECKON, YHEPTETUYECKON M IMHUIIEBON

31 1 bubmoreka [1OK https://myschool.edu.ru/
0€30MMacCHOCTH, PA3BUTUU MEIUIIUHBI

32 [IpencraBnenust 00 0OMMX HAYIHBIX TMPUHIIMITAX TPOMBIITUICHHOTO 1 bubnmoreka ITOK https://myschool.edu.ru/
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MOJIy4CHUA BaKHEHIITHX B€IICCTB

33 YenoBek B MUpE BEIIECTB U MarepuasioB 1 bubmoteka I{OK https://myschool.edu.ru/
34 XHUMHA U 300pOBbE YEIIOBEKA 1 bubnuoreka L{OK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIUISA YAEHUKA

» Xumus, 10 xmace/ I'abpuensa O.C., OG1IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxinmonepHoe obmectBo «M3marensctBo «IIpocBerenue

» Xumus, 11 kinacce/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AximonepHoe ob1miectBo «M3marensctBo «IIpocBemeHuey

BBCI[PITG BApHUAHT

METOIUYECKHUE MATEPUAJIBI IJISA YUUTEJIA

Beenure 1. O.C.I'abpuensn, [.I'.JIsicoBa «Xumus Metogudeckoe nocooue — 6a30BbIi yPOBEHBY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XuMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimacc»
— M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposnbHbIe U
MpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kimacc: HacronbHas kHura J11s
yuutens». Yacte 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 xnacc: HacTonpHast KHUATA JU1s
yuutens». Yacts 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuensu, I1.B.Pemeros, U.I.OctpoymoBa «3agauu Mo XUMUHU U CIIOCOOBI UX PEIICHUS
- M.: «lpodar, 2021rox.

7. B.I. lenncoBa «Xumus 11 xiacc noypousnsie miansl o yueobuuky O.C.I'abpuensina,
I".T"JIbicoBoi» - Bonrorpaa» Yuntens 2018rog.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmaccey, - M.: Dxk3amen, 2019t

9.9. O.C.I'abpuensiz, U.I.ocTpoymM0OB « XuMHUYECKHI SKCTIEpUMEHT B 1mikoiie 11 kmacey; - M.

Hpoda. — 2019 ron.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Beenute _ Benurenannsiehttp://www.chemnet.ru ['azera « Xumus» u cait ais yunrens «f uny
Ha YPOK XUMHUU»

http://him.1september.ru Enqunas komiexkuust LIOP: IIpeaMeTHas Komnekusa « XUMHUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE SKCIEPUMEHTHI:

XUMMU:L. KOJIJIeKHI/IH Poccuiickoro O6H_I606p8,30BaTCJ'II>HOFO moprajia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbGepoBoii

http://www alhimik.ru Becepoccuiickasi omuMnuana mKoIbHUKOB [0 XUMUU
http://chem.rusolymp.ru Opraaudeckas XuMUs: JJICKTPOHHBIA YICOHHK I CPETHEH ITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: HIEKTPOHHBIN YUEOHHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEK: XUMUS

http://www.chemistry.ru JlucraHumoHHas OIMMIIAA/IA 10 XUMUU: TEIIEKOMMYHUKAITMOHHBIN

00pa3oBaTeNbHbIN TPOEKT






