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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XuMHM Ha YpOBHE CPEJHETO 00IIEero 0Opa3oBaHUs pa3paboTaHa HA OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanumny,
TpeOOBaHUI K pe3y/nbTaTaM OCBOEHUs (enepalbHOW 00pa30BaTENIbHONW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBineHHbIX B DenepaabHOM TOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pazoBaTeNbHBIX oOpraHu3amusx Poccuiickoii @enepanuu, peanu3yrOIUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MONOKeHUH «CTpareruu pa3BUTHSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOrpaMMbl MO XUMHH, K OIPEICICHHUIO OO0IIen
cTpaTeruu oOy4eHMsl, BOCHUTAHUS U Pa3BUTHUs, O0yUaIOIIKUXCs CPEACTBAMHU yY€OHOTO MpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMHU  00I1e00pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThl0 HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peau3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAHUS 3aKOHOB IMPHPOJIbl, (POPMUPOBAHHUS MHUPOBO33pEHHS M OOLIEH KyJIbTYypbl
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4aroOLIMXCsl HA YPOBHE CPEAHEr0
o01rero obpa3oBaHUsl CpeCTBAMHU Y4€OHOTO TpeaMera «XuMHUs», COJAEPKaHUEe U MOCTPOEHUE
KOTOPOTO ONpeZeNeHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHeIM(DPUKM HAyKH XHUMHUH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXkKe C yUETOM OOIIMX
Hesel ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojb B COBPEMEHHOM
LIUBUJIM3AlMH, B CO3/aHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy’KaroIlleM MUpPE KaK O €IUHCTBE MPUPOABI U YeIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUHU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBA OKPYKAIOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JIpyTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThl0 MHUPOBOW KYJIbTYPbl, HEOOXOJUMBIM YCIOBHEM YCIEHIHOTO Tpyda H
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHash XMMHA Kak HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTHYEcKOil, MUIIEeBOM, SKOJIOTHYECKOH Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOLIMMM LEISAMH M NPUHIMIAMH CpeIHEro oOIiero oodpa3oBaHus
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypPOBEHb U3YUEHUS) OPHEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapnsromuMu  npeaMera «XHUMUS»  SBISAIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHMs KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHUYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHudeckoil xumun. @opMupoBaHue JTaHHON CHCTEMBbl 3HAHUMN
OpY HU3Y4YEHUHU IpeaMeTa o00ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHsI BCEr0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.



CrtpykTrypa conmepxkanus KypcoB — «Opranudeckas xuMus» U «O01as 1 HeopraHuyeckas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUN Ha
OonpeAci€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKX€ HA YPOBHE CTEPEOXUMUUYECKUX M DJICKTPOHHBIX MPEACTABICHUM O CTPOCHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce opraHuyeckod XUMHUHU MOJYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBSI3H, KIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yrimom 3peHusi B mpeaMere «XuMusi» 0a30BOro ypOBHS paccMaTpUBAETCS
W3y4YEHHBII HAa YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMS TEOPETHYECKUU MaTepual U
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOPraHWYECKass XUMHUS» OOYJAIOIIUMCS TPEIOCTABISETCS BO3MOXXHOCTh OCO3HATH
3HAYCHHUE TEPUOIUYECCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYECKUX IO3UIINH,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BAKHEHIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHOM XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PacCKphIBAlOT €€ poJib B IO3HABaTEIBHOU U
MPAKTUYECKON JEesTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIMUTAHHUIO YBaXKEHHUS K TMpoIeccy
TBOpYECTBA B OOJACTU TEOPUH U MPAKTUUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3adad. B 1emom coneprkaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIMXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QuiIocOPCKUX HAEH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOTO MHUpPa, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMH (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XUMHUU B PEIICHUH JKOJIOTUYECKUX TPOOJIeM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTePHUAJIOB.

B mane pemieHus 3amad BOCHHTAHUS, Pa3BUTHS W COIUAIM3AINUA  O0YyYaroIIHXCs
MPUHATBIE TPOTPAaMMON IO XHUMHHU TOAXOIBI K OMPEACNICHUIO COJEPKaHUS U TOCTPOSHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX YUEOHBIX JEWCTBUIA, WMEIOIINX
0a30BO€ 3HAYCHHE /ISl PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPOOIIeM, MMOMNCKa, aHAIN3a U
00paboTku uWHPOpPMAIUH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS ONbITa MPAKTUYECKOU U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

B nmpakTuke npenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, Tak U
Ha ypOBHE cpeaHero ooOmero o0pa3oBaHWsA, TMPH  ONPEACICHUH  COJEpPKaTeIbHON
XapaKTepUCTUKU LEeJed H3y4eHHs] MpeaMeTa HalpaBiICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUIIMOHHO TMpu3HAETCs (QopMUpOBaHME OCHOB XHUMHUYECKOW HaykKhu Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUUECKOW JEATEbHOCTH YEJIOBEKAa M KaK OJIHOIO W3
KOMIIOHEHTOB MHPOBOM KyJabTyphl. C METOAMYECKOW TOYKH 3pEHUS TaKOW MOAXO0d K
ONpEIETICHUIO LIeJIeH N3YUYEHUS TIPEAMETA SIBJISIETCS BIIOJHE ONPAaBIaHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK BaKHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JiexKaT KIIOYEBbIC MOHSITHS,
(dbyHaaMeHTanbHbIe 3aKOHBI U TEOPHM XHMHH, OCBOCHHE SI3bIKAa HAyKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHuE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluuid, HeOOXOIUMBIX ISl MIPHUOOpPETEeHUs YMEHUI OpUEHTUPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJCHHEM NpaBUi 0€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapaKTEpUCTUKA LI€JEH U 3a7a4 U3y4yeHUs MperMera B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CcHCTeMe cpeaHero oOmiero obOpaszoBanusi. CeroimHs B MPENOJaBAaHUM XUMHH B OOJIBIICH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQJICIONIEr0 He HAOOpPOM 3HAaHUMU, a (YHKIUMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO MOJYyYEHHUS 3HAHUW U MPUMEHEHUSI UX B PEAIbHOW KU3HH JUJIsI PEHICHUS
MPAKTUYECKUX 3a7au.

B cB3u c 3THM TnpH H3y4YeHHH TpeaMera «XUMHUs» JOMHUHUPYIOIIEC 3HAYCHHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanTauus OoOydYaloIIMXCS K  YCIOBUSIM  JMHAMHMYHO  pa3BUBAIOLIETOCS — MHpa,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

dbopMupoBaHue Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3TTUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOUCKA, aHaimm3a W 00paboTku WHGOPMAINU, HEOOXOIUMBIX I TPHOOPETEHUs OIbITa
JeATEbHOCTH, KOTOpasi 3aHMMAET BaKHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JJI OLEHKH C
MO3UIMI IKOJOTHYECKOW 0€30ITaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATENIbLHBIX UHTEPECOB, UHTEIJIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTEM
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHalu3a y4eOHOW U HayYHO-TIOMYIIpHONW HH(POPMALIUY XUMUIECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATUBHOTO U TIOTUYECKOTO MBITIICHUS,
HaAOJII0/IaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIHTaHUE Yy oOOydaromuxcs yOeXJEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIE€HHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH TH00alNbHBIX  MPOOJEM  palloOHaIbHOTO
MPUPOJIONIONIL30BAaHUS, TOMOJHEHNS SHEPreTHYEeCKUX PECypcoB U COXpPAHEHHUS HPUPOJIHOTO
paBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpPEeKHOTO0 OTHOLICHHS K TPHPOJIE M CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHMsI OMBITa WCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueGHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

PaGouas nmporpamma BocUTaHUs MIKOJIBI peaiu3yeTcsl B TOM YKCIe U Yepes
MCIOJIb30BaHNE BOCIIUTATEIFHOTO TIOTEHI[MAIA YPOKOB XUMHUHU. DTa PabOTAOCYIIECTBISIETCS B



CIIeTyIOImUX Gopmax:

e [loOyxaeHrne 0OydaroIMXCsl COOII0AAaTh Ha YPOKE OOLICTIPHHSATHIC HOPMBI TIOBEICHUS,
mpaBwia OOIMIEHUS CO CTapmIUMHU (MEeJAaroruuyecKuMu pabOTHUKAMH) ¥ CBEPCTHUKAMU
(0Oy4arouMHKCs ), IPUHIUITBI YYeOHOH JUCIUIUIMHBI K CAMOOPTaHU3AIUH.

— [IpuBneuenne BHUMaHUS OOYYaIOIIMXCA K HEHHOCTHOMY AacCleKTy H3y4aeMbIX Ha
ypOKax IpeAMETOB, sIBJICHUH, COOBITHI yepes:

— JEMOHCTPALMIO 00y4YarOLUIMMCs IPUMEPOB OTBETCTBEHHOIO, IPaXk/1aHCKOIO [TOBEIECHNUS,
IPOSIBJICHUS YEJIOBEKOIIIOOUS 1 100OPOCEPIeUHOCTH

— oOpalieHue BHUMaHMS Ha HPABCTBEHHbIE AaCMEKThl HAy4YHBIX OTKPBITUH, KOTOpbIE
M3Yy4aroTcs B JAaHHBIM MOMEHT HA YPOKE; Ha SPKUX JCATENECU KyIbTypbl, YUCHBIX, IIOJTUTUKOB,
CBSI3aHHBIX C U3y4aeMbIMHU B JAHHBI MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPBIA OHU BHECIIU B
pa3BUTHE HAIlEd CTPaHbl MU MMpA, HA JOCTOMHBIE INOAPAXaHUS NPHUMEpPbl UX JKU3HM, Ha
MOTHBBI UX IIOCTYIIKOB;

— HCIOJB30BAaHUE Ha YpoKax HH(POpMAIMM, 3aTParuBarollell BaKHbIE COLIMAJIBHBIE,
HPAaBCTBEHHBIE, STUYECKUE BOIIPOCHI

(] Hcnonp30BaHHE BOCHHUTATEIbHBIX BO3MOXKHOCTEW cOAep:KaHMsI Yy4eOHOro mnpeamera
i (POPMHUPOBAHUS y OOYUAIOIIUXCS POCCUMCKUX TPaJMLMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIPTYPHBIX ILIEHHOCTEH depe3 MoA0Op COOTBETCTBYIOIIMX TEKCTOB Ul YTEHUS,
POOJIEMHBIX CUTYalUH JUIsl 00CYX/IEHUS B Kilacce

(1 VaunuupoBaHue OOCYXICHWH, BBICKA3bIBAHWN CBOETO MHEHUS, BBIPAOOTKH CBOETO
JMYHOCTHOTO OTHOLICHUS K U3Y4aeMbIM COOBITHUSM, SBICHUSIM, JIULIAM.

[J BxiroueHue B ypOK UI'POBBIX MPOLEAYDP, KOTOPbIE IOMOTatOT MOIAEPKATh MOTUBALIUIO
oOyyaromuxcss K TIOJy4YEeHHIO 3HaHUM, HaJaKUBAaHUIO TO3UTHBHBIX MEXJIMYHOCTHBIX
OTHOILICHUH B KJIacce, MOMOIal0T YCTAHOBJIEHUIO 100pOXkenaTeabHOM atMoc(epbl BO BpeMs
ypOKa.

(] IlpumeHeHHe Ha ypOKE€ MHTEPAKTUBHBIX (opM paboThl, CTUMYJIHUPYIOIIUX
M03HABATEIbHYI0 MOTHBALIUIO 00YYarOIUXCA.

[ IlpumeHeHue rpynmnoBod paboThl WiIM pabOTBl B Mapax, KOTOPbIE CHOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHTHON paOOThI M B3aUMOIEHCTBUIO C JPYTUMH 00yHarOIUMHUCS.

® BpI0Op U UCTIOIB30BAHKE HA YPOKAX METOJIOB, METOJIUK, TEXHOJIOTHH , OKA3bIBAIOIINX
BOCIIMTATEIBbHOE BO3JICMCTBUE HA JUYHOCTH B COOTBETCTBUU C BOCIMUTATEIBHBIM HJIEAIIOM,
LEJIBIO U 33J1a4aMH BOCIIUTAHUS.

® lHuumupoBaHUE W TOIAECPKKA HCCIEIOBATENBCKOW JEATENBHOCTU IIKOJbHUKOB B
(dhopme BKITIOUCHHUS B YPOK PA3TUYHBIX MCCIICTOBATEIBCKUX 33a/IaHUM, YTO JAET BO3MOKHOCTH
oOyJaromumMcsi MpuoOpPecTH HABBIKM CAMOCTOSITENILHOTO PEIICHHUS] TEOPETHUECKOM MPOOIEeMBI,
reHepUpPOBaHUs U 0OPMIICHUSI COOCTBEHHBIX THUIOTE3, YBAKUTEILHOTO OTHOIIECHHUS K TYKUM
UJesiM, TyOJIMYHOTO BBICTYIUICHUS, apTYMEHTUPOBAHHUSI M OTCTAMBAHHUSICBOCH TOUKHU 3PCHHUS.

® VYCTaHOBJICHHE YBa)KUTEJIbHBIX, JOBEPUTEIbHBIX, HE()OPMaIbHBIX OTHOUIEHUH MEXITY
YUUTENIEM U YUEHUKAMH, CO3/JaHHE Ha YPOKaX AIMOIMOHAIBHO-KOM(MOPTHOH CPeIbl.

OO11ee 4nCiIoO 4acoB, OTBEAECHHBIX Ul M3YYEHHUS XMMHHU, HA 0a30BOM yYpOBHE CpEIHETO
oOmiero obpazoBanusi, coctaBiser 68 dacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemio), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE M 3HAUYCHUE B NOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpOeHUsl opraHnyeckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
nu3oMepust. XuMU4ecKasi CBsI3b B OpraHMUECKUX COCIUHEHUSIX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBaenne o  kiaccudukauum  opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMaTudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BaKHEHIINMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpALLEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKHH psiA. MeTraH M 3TaH — IpocTedune
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE W XHMMHUYECKUE CBOICTBa (peakuUuu 3aMelIeHUs |
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psJl. DTUIEH U NPONWIEH — MPOCTENUIINE
NpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHUS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AUeTuiaeH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuy ruIpupOBaHus, ralOTeHUPOBAHUS, THAPATALMHU, TOPEHNUS ), TOJTyYCHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUS), TMOJIydeHHE WU TMpUMEHeHue. Tonyon: cocmas, cmpoeHue,
@uszuueckue u xumuyecKue ceoucmea (peakyuu 2ai02eHUpPO8anus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpHpoHbIi ra3 U MOnMyTHbIE HEPTSIHBIC Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEeperoHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(PTH, UX TPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YEHHs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, kKojulekiuu «HepTs» u «YToaby», MoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, MPOBEICHHE NPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaumn.

Bbruucnenuss mo ypaBHEHMIO XMMHMYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble OIHOATOMHBIE CHUPTBL. MeETaHON M 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),




npruMeHeHue. BoopoiHbie CBA3M MEX1y MOJIEKYyJIaMU CIIUPTOB. JleficTBHe MeTaHoIa U STaHoJIa
Ha OpraHMu3M YelloBeKa.

MHOroaToMHbIe CHUPTHL. OTHJICHIIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHbIE cIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STHJICHTJIUKOJIS.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHUCICHHS U BOCCTAaHOBJICHUS, KAaYE€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi U YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUYECKHE CBOICTBA (CBOMCTBA, OOIIHE /I KJIacca KUCIIOT, PEaKIus
sTepupUKalMM), MoldydeHue M mnpuMmeHeHue. CTeapuHOBas U OJEHHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXHBIX 3(UPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YrneBoasl: cocTaB, KIIACCH(PUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJMcaxapuabl). [ moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcugma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemmtonosa kak npupojHble noaumepsl. CTpoeHHe Kpaxmaia M LeUITI0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAsl peaklus ¢ HOJ0M).

OKclepUMEHTalIbHbIE METO/bl M3Y4YEHHs BEIIeCTB M HMX NpPEBpallleHUH: IMpOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromHbIX
cnupToB (B3auMopelcTBue rmuepuHa ¢ ruapokcugoMm menu(ll)), ampaeruaoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u ruppokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBa
MCXOJHOTO BEIIeCTBAa WM NPOAYKTAa peaklUWH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aM(oTepHble OpraHudyeckue coequHeHus. @Pusnueckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe TIiuiuHa). buonornueckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benku kak MpHpOTHBIE BBHICOKOMOJEKYISIpHBIE coenanHeHUs. [lepBudHas, BTOpUYHAS U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBAa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepUMEHTaIbHbIE METOJbl M3YYEHHUS! BEUIECTB M HMX IpeBpallleHuil: HaOirofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JE€HATypalus OEJIKOB IpU HarpeBaHWUH, LBETHBIE
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IMOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUU, CpelHAs MoJeKyJsipHas wmacca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTUKOHICHCALUS.



DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M UX MPEBPALICHUN: 03HAKOMIICHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3YYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk WU
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0ue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKkT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKaluus, TI[EePUOJUYHOCTh, HAOIIOJECHUE, HW3MEpPEeHHE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEITMUYMHBI U €IUHUIIBI
UX U3MEpPEHUsl.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIIMOHATLHOTO MUTAHMSI, MOIOIIIUE CPE/ICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKIX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuUMUYeCKUH 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
DJeKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHUX
anemenToB J[. . MenneneeBa ¢ COBpEeMEHHOI TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBA3b. Buapl XUMHYECKON CBsI3M (KOBaJIEHTHAas
HEemnoJisipHasl W MOJspHas, HMOHHAs, MeTayuindyeckas). MexaHu3smMbl o0Opa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATETBLHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHE O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBas 1ouist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHM4ecKHX
BEILECTB. ['eHeTHueckas CBs3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIMUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX peakiuii B HEOPraHUYECKOH |
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACCHI BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoBecHe. DakTOpbI, BIUAIOIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larensbe.



DnekrponuTrueckas auccoruanus. CuinbHble U ciaadblie 37eKTpoiuThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIIas, HEUTpaJIbHAs, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX IMPEBPALICHUN: JEMOHCTpanus
tabnun «llepuoguyeckas cucrtema xumuueckux siaemeHtoB [[. U. MenpeneeBa», uzyueHue
MoJiele KPUCTAJUIMUECKUX pemEToK, HaOJIIoJeHHe M ONHUCaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl paCTBOPOB BEILIECTB C IMOMOILBI YHHBEPCAIBHOTO MHAMKATOPA, PEaKUUu
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHHE pa3nu4HbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUH.

Pacuérnbie 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XUMHUUYECKHUX PEAKILIUM, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacU€Thl C UCIOJIBb30BAHUEM MTOHSATHS «MACCOBAs J10JISI BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B Ilepuoanyeckoil CUCTEME XUMHUYECKUX
sanementoB JI. U. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsI atromMoB. (Dus3nueckue CBOHCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Metannel. [lonoxxenne meraiioB B [leproanyeckon CHCTEME XMMUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOCHUS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOrue
¢duznueckue cBoiicTBa MeTamioB. CIUlaBpl METAIOB. DJIEKTPOXMUMHUYECKUM PN HANpPsDKEHUN
METAJJIOB.

XVMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kajuii, KalblHWid, MarHUi,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl M3YyUYEHUsI BEUIECTB M WX MPEBPAIICHUN: HU3YUCHHUE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIIEHHE AKCIEePHUMEHTATbHBIX
3a/7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX W  JJAOOPATOPHBIX  OIBITOB
(B3auMoJIeHiCTBME TUAPOKCHIA ATIOMUHHUS C PACTBOpPAMM KHUCIOT M IIeNouel, KauyeCTBEHHbIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

PacuéTel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WU 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEUIECTB, PacuéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMUA 4 KA3Hb

Posb xuMuu B o0ecnieueHnr 3KOJIOTMYECKON, SHEPreTHUECKON 1 MUIIEBOM 0€30MMacHOCTH,
pa3sBUTHUM MeOuUMHBL. [loHATHE O HAay4yHBIX METOAAX IO3HAHMS BEIUECTB M XUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAyYHBIX TMPUHIMUIAX TMPOMBIIUICHHOTO IOJYYEHUs
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEUIIME CTPOUTEIBHBIE MATEPHUAJIBL,
KOHCTPYKIMOHHBIE MaTepUalbl, KPAacKH, CTEKJIO, KE€paMuKa, MaTepuabl s 3JIEKTPOHMKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpATIbHBIC yI0OpEHUS.

XUMHS U 3/10POBBE YEJIOBEKA: MPABWIIA HUCIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENaparTos,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYECKON XMMHUU B
11 xnacce ocyuiecTBiseTcs Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHH,



TaK M MOHSTHUM, SBJISIIOUIUXCS CUCTEMHBIMH JJIsI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHUS,
aHaJIW3,  CHUHTE3,  KiacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHUE,  HKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIleCTBa, PU3NYECKUE BEIIUYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBINIICHHOCTH, METaJTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepHaJIOB, CEJIbCKOXO035IHCTBEHHOE MIPOU3BOJICTBO, MUIIEBAs
MPOMBINIICHHOCTh, (papMalneBTUYeCKass MPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHUYECKUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUANIOB, SJCKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHS OOYyYarOIIUMHUCS
porpaMM CpEeAHEro o0Iero oopa3zoBaHUs (JUYHOCTHBIM, METAIPEAMETHBIM M MPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM i pa3paboOTKM IJIAaHUPYEMbIX pPE3YyJIbTaTOB OCBOCHHS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

B cOoOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH M
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpenMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENLHON JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBHJIAMHU TOBEACHHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxarT c(HOopMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHYECKOH JEesATeNbHOCTH OO0YyYarolMXCcs [0 peaau3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEJICTABICHHUS] O COIMAIBbHBIX HOPMAax M IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBITOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPY aHAJKM3E Pa3INYHBIX BHJIOB YU4EOHOU IEATeIHbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBaXCHHSI K TPOIIECCY TBOPUECTBA B O0JACTH TEOPUU M MPAKTUUECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKU €CTh Pe3yNbTaT JJIUTENbHBIX HaOIOJCHUH,
KPOMOTJIMBBIX IKCIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpECa M I[I03HABATEJIBHBIX MOTHBOB B IIOJIYYEHUHM U TOCIEAYIOIIEM aHalu3e
UH(}OPMAIIUHU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIIKM CBOMX TOBAapUIIEH C IMO3UIMUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 370pOBOTO M 0Oe30macHoro olpasza KH3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsI TIPaBUII OE30MacHOrO OOpaIIeHUs] ¢ BEIIeCTBAMHU B OBITY, NOBCEIHEBHOM
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

IOHMMAHHSA LEHHOCTH NPaBWJI HWHAMBUAYAJIBHOTO U KOJUIEKTUBHOIO 0€30I1aCHOI0
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIFOACH;

OCO3HAHHUA MOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS AJlKOTroJIs,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATENbCKOW JEATEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIIEHUU MPAKTUYECKUX 3a/ad COLHUAIbHOMI
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHIMBUIYaJbHOW TpPAaeKTOpUU OOpa3oBaHUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKHU 11eJ1IeCO00pa3HOro OTHOLIEHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa dKOJIOTMYECKUX MpoOJsieM, BIUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTHKEHUN XUMHUM Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BAHNUS;

AKTUBHOTO HENpPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEe OKpYXarolled HmpUpOaHOH cpele,
YMEHHUSI TPOTHO3UPOBATh HEOIAroNpHUSATHBIE SKOJIOTHYECKUE MOCIEICTBHS MpearpUHUMAaeMbIX
JIEMCTBUM U MPEAOTBPALLIATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOHW KYJBTYpbI, OIIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM M COIIMAJIbHOMN MPAKTHUKE, CTIOCOOHOCTU U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAHUS CHEIU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LEJIOCTHOTO TPEACTABICHUS 00 OKpYXKarolieM
MHpE KaK O €JUHCTBE IMPHUPOJBI M YEJIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEU W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXHOH pPONM B CO3JAaHMM HOBOW 0a3bl MaTepHalIbHOM
KYJIbTYpbI, PEHICHUH INI00ANbHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH U DJKOJOTHYECKOW Oe30MacHOCTH, B Pa3BUTHH MEAWIIMHEI,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUA,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJyYaeMble 3HAHUS AJIS
aHamu3a U OOBSCHEHMS SIBICHHI OKPYXAIOIIEro MUpa M MPOMCXOAIUX B HEM H3MEHEHHH,
yYMEHUs Jie7aTh 000CHOBaHHbIE 3aKIFOUEHHS Ha OCHOBE HayYHbIX (DAKTOB M MMEIOLIMXCS JTaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS IS PELIeHUs TpodiieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATENIBCKON JESITEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM IO XUMHMM B COOTBETCTBUM C JKU3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B payiMyHbIX cdepax npodeccuoHaIbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MexXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [[EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, HAy4HbIM (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIICA0BaHNE, HAOIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
peryiasTHBHBIC), oOecneunBaroniye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIOCOOHOCTh ~ OOYYAIONIUXCS ~ HUCIOJIb30BaTh ~ OCBOCHHBIC  MEXKIMCIHUILUIMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OsJiajieHNe YHUBEPCAJILHBIMH YY€OHBIMH MO3HABATEIbHBIMH JAEHCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOATEIILHO (POPMYITHPOBaTh M aKTYalIM3MpPOBAaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTNPENENATh IEJIN JAEATEIbHOCTH, 3ajJaBas MapaMeTphl W KPUTEPHH WX JOCTH)KEHHUS,
COOTHOCHTD PE3YJIbTAThI JACATEIBHOCTU C MIOCTABJICHHBIMH IEJISIMU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBIIUJICHUS — BBIACIATH
XapakTepHbIC TMPHU3HAKKM TIOHATHH M yCTaHABIWBaTh WX B3aMMOCBS3b, HCIOJB30BAThH
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VTS KJacCU(DUKAIIUHU BEIIECCTB U XUMUYECKUX PEAKIIHA;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTHBHBIC, JICIyKTHBHbIE, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W NPOTHBOPEUHUSI B PacCMaTPUBAEMBIX SIBICHHAX, (POPMYIHPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

NPUMEHSTHh B TIpoIlecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUI 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKass (OpMyNa, YpaBHEHHE XHMHUYECKOH pEakiud — TpU pPEIIeHHH YYeOHBIX
MO3HABATCJIBHBIX W IMPAKTHYCCKUX 3a/ad, NPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aEeMBIX BEIIECTB U XUMUYECKUX PEAKIIHA.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLUM;

dopMynupoBaTh LETM W 3a7ayd  MCCIIEOBAaHUS, WCIOJIb30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M NPOBEICHHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 332 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb OOOOLIEHHMS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUYECKOH HCCIIEI0BATENbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpMaUUU (HAYYHO-TIOMYJISIpHAs
JauTepatypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOYHbIE MmocoOus, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3IUYHBIX BHUAOB M (OPM TPEACTABICHUS, KPUTHUYCCKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopMaLnu, He0OXOAMMOM IS BBIIOJIHEHHsI yUeOHbIX 3aa4u ONpeeIEHHOTO THIIA,;

IpUOOpPETaTh OIBIT UCHOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHHM U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBbHYIO (hOpMY Ipe/CTaBIeHUs UHPOPMALMK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BAaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUecKue M MaTreMaTU4yecKue) 3Haku |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJIATHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IMPE3EHTAlUEl pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBINOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTa, MPAKTUUYEeCKOH paboThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3alu y4eOHOro mpoekta U (OpMYJIMpPOBATH BBIBOJBI MO pe3yibTaTaM HpPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYILECTBISTH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau M 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBHIMOJHEHUHM Y4EOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YUYETOM IMOJy4yeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJBHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs» OTPaXaroT:



c()OPMUPOBAHHOCTh TPEACTABICHUH O XWMHYECKOW COCTaBISIONICH eCTECTBEHHO-
HAyYHOM KapTHUHBI MHpa, POJM XHUMHUU B IO3HAHUU SIBICHUU NPUPOIBL, B (POpMHUPOBAHUU
MBIIUICHUSI W KYJAbTYPBl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pellleHusT TPAaKTHUECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHHE CHUCTEMOW XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraollue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBsA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJSPHBIA 00BEM, YITICpOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYIIa, pajuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN pPsiA, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJIEPIKAIIME COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSIMHEHHUS ); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUA, JIeXKAlllie B OCHOBE MOHUMAaHHS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTUYECKHIE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JESITETHHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIC MPU3HAKH MOHSATHH, yCTaHABIUBATh
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHSATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJHKY JUUISI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpamEHHOM) GOpMyTT OpraHUYeCKUX BEIIECTB
U ypaBHEHHWH XMMHUYECKHX PEaKIMi, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIISCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAICKHOCTh N3YYEHHBIX OPTaHUIECKUX
BEIIECTB IO HUX COCTaBYy M CTPOCHHIO K OIpeNeN€HHOMY KIJaccy/Tpylnmne CcoeluHeHUN
(YraeBoopodbl, KHCIOPOI W a30TCOJAECpPKAIIUE COCNWHEHHs, BBICOKOMOJICKYISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctematnueckoil Homenknatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTNCIHHBIX OPTaHMYECKHX BEIISCTB (ITHJICH, MPOTIHJICH,
aleTUIIeH, STWICHIVIUKOJb, TIUIEpUH, (PeHod, ¢GopManblIerui, aueTaibAerHja, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOK03a, (PpyKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

c(OPMUPOBAHHOCTh YMEHHSI OIPEACIATh BHIBI XUMHUYCCKOW CBSI3M B OPTaHUYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TPHMEHSATH TOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepuU30BaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENICH PA3IMIHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeHsodn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, aleTalbIeTHI, MypaBbUHAs U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmal, IeJII0I03a, aMHUHOYKCYCHAas KHCIIOTa), WIIIOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MEXKJIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKUX pPEaKIUd C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOUYHUKH YTJIEBOJOPOIHOTO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEPEepPadOTKU M MPAKTHUECKOE NPUMEHEHHUE
MIPOJIYKTOB TIepepabOTKH;

c(OPMUPOBAHHOCTh yMEHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOAHOIO BEIIECTBA WU NPOAYKTAa PEAKIUU MO H3BECTHHIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN);



c(hOpMUPOBAHHOCTh YMEHUH BIAJIETh CHCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
IIO3HAHMS, MWCIONB3YEMBIX B XHMUU IIPU M3YYCHMM BEILECTB U XUMHYECKHX SIBICHUU
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS [UIsl IPUHATHUS PELICHUHA B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH IpaBUiIa IMOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 10 BBIIIOJHEHUIO 1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJHATH XWMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHUYeCKUX BEILECTB IMPU HArpeBaHUU, MOJTY4YEHUE STUICHA U U3YYEHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAaKIMM OpPraHUYECKHUX BEILECTB, JEHATypalus OelIKOoB Ipu
HarpeBaHUU, 1IBETHbIE PEAaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHHMKH 0€3011aCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 000pYIOBaHUEM, MPEACTABISATH PE3yJIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3allUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEAaKUUH U
(GopMyIHUpOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XMUMHMYECKYI0 HH(OpMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMHM COOJIIOJaTh TpaBMJIa SKOJIOIMYECKH Le1ecO00pa3HOro
NOBE/IEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B ILENAX COXPAHEHHUS CBOETO 3I0POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOTO BO3JACHCTBUS HAa OPraHU3M
YEJI0BEKa;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUM;

JUIs CcHeNbIX M cAa0OBHIAMIMX OOyYaroIUXcsa: YMEHHME HCIOJIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmias M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABIICHUNH: O XHWMHUYECKOW COCTaBISIONIEH E€CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUHU
MBILUIEHUSI W KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3adad M DSKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIICGHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHATHS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- IeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBIH O00BEM, BAJICHTHOCTH, AJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHb
OKUCJICHUs, XHUMHYECKasA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETalJIn4YeCKasd, BO)IOpOI[HaH),
KpUCTAJUIMYECKasi  peméTka, TUIBI XMMHYECKMX  peakUuid, pacTBOp, DIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAS IUCCOIMAINS, OKHCIHUTENb, BOCCTAHOBUTENH, CKOPOCTh
XMMUYECKOM  peaklMd, XHUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHbI  (Teopus
SJIEKTPOJUTUYECKON Auccolanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHeHI/ISI MacCChl BCIICCTB, 3aKOH COXpaHeHI/ISI )41 HpeBpameHI/m BHGPFI/II/I HpI/I XUMHUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XHUMHUH, MHPOBO33PECHUYECKHE 3HAHMSI,
JIe)KaIlMe B OCHOBC ITOHUMAHUA HpI/I‘II/IHHOCTI/I U CHUCTCMHOCTHU XHUMHUUYCCKUX ﬁBHeHI/II\/JI,
(haKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYYECHUH U O€30IMacCHOM HCIOJIb30BaHUH
BO)XHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOU JeSITETbHOCTH YEJIOBEKA;



c(hOpPMUPOBAHHOCTh YMEHUH BBIABISATH XapaKTEPHbBIC MPU3HAKK MOHSATHH, yCTaHABIUBAThH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHMCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dopMyn BemeCTB M YypaBHEHHUH XUMHUECKHX pEaKIui, CHCTEMaTHYECKyl0 HOMEHKIATYpy
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HEraml€éHas M3BECTb, NIUThEBAas COZa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAIIMYECKOW PEHIETKHM KOHKPETHOIO
BellecTBa (aToMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
0 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyIIe COSTUHEHNH (TIPOCThIC BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX ieMeHToB 1—4 nepuozos [lepuoauueckoii cuctemMbl XuMuueckux 3nemeHToB 1. U.
MeHnieneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XMMMUYECKHUX O3JIEMEHTOB M HX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuogudeckoi cucreMbl XMMHUECKUX deMeHToB /1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYyIIECTBOBAaHUE
TEHETHUYECKON CBA3M MEXKJIYy HEOPraHMYECKHMHU BEIECTBAMU C IIOMOILBIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULUUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHBIM
mpu3HakaM (YHCIIy W COCTaBYy pEarupyrolnux BEHIECTB, TEIUIOBOMY AJ(h(eKTy peaxiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, NOJHBIE
U COKpaIllEHHbIE YpaBHEHHUS PEaKIMH MOHHOTO OOMEHA, YUMTHIBAsl YCJIOBUS, MPH KOTOPBIX 3TU
peaKuy UAYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAaCMO3HABaTh OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (DAaKTOPOB; XapaKTEp CMEIIEHUS XHWMHYECKOTO PpaBHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh XHWMHYECKHE IMPOIECCHI, JIeKaIIHe B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke cOPMUPOBAHHOCTD
npeicTaBieHuid 00 OOIMMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOoOJieMax XHUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUH TPOBOAWUTH BBIYMCICHHUS C KCIOJIB30BAaHHEM MOHSATHUS
«MaccoBasi JI0Nisl BEIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta30B IMPU XMMHYECKUX
peakIMax, Macchl BellecTBa MM 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce



Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKkIMH BEIIECTB, TEIUIOBOTO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MPABHJIA MOJIb30BAHMUS XUMHUUYECKOW MOCYA0N U
1ab0paToOpHBIM 000pYIOBAaHUEM, a TAKXKe MpaBuUiia oOpallleHus ¢ BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATh XUMHYECKUN SKCHEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOIO OOMEHa, KaueCTBEHHbIE peaklUU Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIICHUE IKCIIEPUMEHTAIBHBIX
3aga4y no temaM «Meramwiel» U «Hemeramibl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0e30MacHOCTH MpHU 00pallleHUuH ¢ BEHIECTBAMH U JTaOOPaTOPHBIM 000pYyAOBaHUEM, TTPEICTABISTh
pe3yabTaThl XMMHUYECKOTO OJKCIEPUMEHTa B (OpMe 3alucd ypaBHEHHH COOTBETCTBYIOIIUX
peakuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOoBOW KOMMYHHUKalMH, WHTepHET H
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COONOJIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B ILENAX COXPAHEHHUS CBOETO 3I0POBbS U
OKpY’Karollled MPUPOIHON cpenbl, 0OCO3HABAaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIch mokasatens [1/IK, moscHATh Ha mpuMepax CrocoObI
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUisi 0Oy4aroluXCcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIECTB U XMMUYECKUX SIBIICHUM;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIUXCs: YMEHHE UCIOJIb30BaTh peibedHO-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounvecTBO yacoB DJIeKTPOHHbIE
HaumenoBanue pa B U TeM u¢poBsbI
Ne i/l S — pasaeso ¢ Beero KonrTpoabubie IIpakTuueckue f:é p?:f 0(:3 aT:J)Il)HLI e
padoThI padoThI pecypes
Pa3znea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3znea 2. YriieBoaopoabl
2.1 [IpenenbHbIe yraeBOAOPOABI — aJTKAHbBI 2
29 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 6 1
QJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 3 1
uX nepepadoTka
HWroro no paznemy 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. @enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CnoxxabIe Y(UPHI
3.3 YrineBoasl 3 1
Hroro 1o pasneny 13
Pa3znea 4. A3oTconepxkaiye opraHuyecKkue coeIuHeHus
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3pnen S. BeicOkOMOJIEKY/ISIpHBIE COCAUHEHHUSA
5.1 ITnactmaccel. Kayuyku. Bojgokna 2




Uroro no pazgeny

2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHUYECKIX
anemenToB 1. I. Menaeneena

Crtpoenue BeniectBa. MHOroo6pasue
BELIECTB

1.2

1.3 XUMHYECKUE PEAKITUN
Uroro no pazgeny
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasmibl

2.2 Hemerauter

23 CBs3b HCOPTaHNYCCKUX U OPTaHUYCCKUX

BEIIECTB
Uroro no pazgeny
Pazgea 3. Xumus u :Ku3Hb
3.1 ‘ XUMus U KU3Hb
Nroro no pazgeny
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoTshI

IIpakTnyeckue
padoTsbI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

JJIeKTPOHHBbIE U(PPOBbIE 00pa3oBaTebHbIE
pecypcsl

[Ipenmer oprannyeckoi
XUMUH, €€ BO3HUKHOBEHHUE,
pa3BUTHE U 3HAUYCHHUE.
Teopus crpoeHus
OpPraHUYECKUX COECAVUHEHUN
A.M. Bytneposa, eé
OCHOBHBIE ITOJIOKECHHUS.
[ToBTOPHBINM HHCTPYKTAXK T10
OXpaHe Tpyza.

https://resh.edu.ru/subject/lesson/6149/start/170388/

CraproBas
JIuarHocTuyeckas pabora

[IpencraBnenue o
KJ1accU(pUKaIUU
OPraHUYeCKHUX BEIIECTB.
Howmenxkiarypa
(cucremaTuyeckas) u
TPUBHUAIBHBIE Ha3BAHUS
OPraHUYECKHUX BEIIECTB

AJKaHBI: COCTaB U
CTPOEHUE, TOMOJIOTUYECKU I

pan

https://resh.edu.ru/subject/lesson/6151/start/149993/

Meran u 3Tad —
IpocTenne
MPEICTaBUTENM AJTKAHOB

AJIKEHBI: COCTaB U
CTpOEHUE, CBOMCTBA

https://resh.edu.ru/subject/lesson/5412/start/212563/

OTUJIEH U IPONUJIEH —



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/

10

11

12

MpOCTENIINE
MIPEJICTABUTENH AJIKEHOB

[IpakTuueckas padora Ne 1.
«[Tony4yeHue STUIICHA U
M3YyYECHHUE ErO CBOMCTBY.
HHCTpyKTaX 10 OXpaHe
Tpyna

Anxanuensl. byranuen-1,3
u MeTunoyraauen-1,3.
[Tonyuenue
CHUHTETHUYECKOTO Kay4yKa U
PE3UHBI

AJIKMHEIL: COCTaB B
0COOEHHOCTH CTPOCHHSI,
TOMOJIOTUYECKUH PS/I.
AneTuieH — npocTermmn
MPEICTaBUTEh ATKUHOB

Brerunciienus no ypaBHEeHHUIO
XUMHUYECKON peakIuu
ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

https://resh.edu.ru/subject/lesson/4775/start/150494/

13

14

['eHeTHuecKas CBS3b
YTJIEBOAOPO/IOB,
NPUHAIISKAIINX K
pa3IMYHBIM KJTaccam

IIpupoaHbIE HICTOYHUKHT
YIJIEBOIOPOAOB:
NPUPOHEIN ra3 U MOIYyTHEIE
He(TsHbIE ra3bl, HePTh U
MIPOJIYKTHI €€ mepepaboTKu

15

[IpupoagHbIe UCTOYHUKHT
YIJIEBOIOPOAOB:
MPUPOJIHBIN ra3 U MOMYTHHIE



https://resh.edu.ru/subject/lesson/4775/start/150494/

16

17

18

He(TsHBIC Ta3bl, HEPTH U
IPOAYKTHI €€ epepaboTKu
Kontponsnas padora Nel
o paszzeny
«YTIIEeBOIOPOABD)

AHanM3 KOHTPOJIHHOU
pabotsl. [Ipenenbubie
OJIHOATOMHBIC CITUPTHI:
METaHOJ U STaHOII.
Bonopoanas cBs3b

MHOroaroMHbIE CIIUPTHI:
STWJICHIVIUKOJIb U INIMLIEPUH

https://resh.edu.ru/subject/lesson/4769/start/150550/

19

20

21

®deHout: cTpocHUE
MOJICKYJIbI, (PU3HUECKUE U
XHMHYECKHE CBOMCTBA,
IPUMCHCHNE

Anpaeruapl: hopMaIbaeTHa
U aleTaabierua. ALeToH
OIIHOOCHOBHBIE
npenenbHbIe KapOOHOBBIE
KHCJIOTHI: MypaBbUHAS U
YKCyCHasI

https://resh.edu.ru/subject/lesson/5727/start/150577/

https://resh.edu.ru/subject/lesson/4776/start/150604/

22

[IpakTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOU KHCIIOTBD».
HNHcTpyKTaX MO 0XpaHe

Tpyda

23

CreapuHOBas U OJIEUHOBAS
KHCJIOTHI, KaK
MNpEACTAaBUTCIIN BBICIINX
KapOOHOBBIX KUCIIOT

24

MbL1a Kak COJTH BBICIIHAX
KapOOHOBBIX KUCIIOT, HX



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/

MOIOIIIeE NEUCTBUE

25

26

27

28

Crnoxxusle 3(hupbl Kak
IPOM3BOIHBIE KaPOOHOBBIX
KUCIIOT. ['MapOoIu3 CI0KHBIX
3¢upoB

JKupsr: tunpoinus,
pUMEHEHHE,
Ouosoruueckas poJib KUpPOB

YrieBoasl: cOCTaB,
KJaccuukarms.
Baxwueitme
MIPEACTABUTENH: TIFOKO03a,
¢dpykTO3a, caxaposa

Kpaxman u nemnoinosa kak
IIPUPOJIHBIE ITOTUMEPBI

https://resh.edu.ru/subject/lesson/5952/start/

https://resh.edu.ru/subject/lesson/6150/start/150687/

29

KonTposabnas pabora Ne 2
0 pa3jery
«Kucnopoaconepxaine
OpPraHUYECKHUE COCTUHEHUS»

30

AHanu3 KOHTPOJIBHOM
paboThl. AMUHBI:
METHJIAMUH U aHWIIUH

31

AMWHOKHUCIOTHI KaK
am(OoTepHbIe OpraHNYECKHe
COCIMHEHMS, UX
OMOJIOrMYeCcKOe 3HAUYECHHE.
IlenTuapl

https://resh.edu.ru/subject/lesson/4743/start/150742/

32

Bbenku xak npupoaHble
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

33

OCHOBHHe IIOHATHUA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COEeIUHEHUN



https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/

34

OCHOBHEBIE METOIBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
coequHenui. [1macTMacckl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

11 KJIACC

Ne
n/n

Tema ypoka

XHWMHWYECKUH DIIEMEHT.
AToM. DiIeKTpOHHas
KOH(UTypalus aToMOB.
IToBTOPHBIN HHCTPYKTAX 10
OXpaHe TpyAa

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX IJIEMEHTOB /I.
N. MenneneeBa, nX CBA3b C
COBPEMEHHOM Teopuen
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOWCTB XMMHUUYECKUX
3JIEMEHTOB M UX COCIMHEHUI
10 TPYIIIaM U TIEPUOJAM.
3Ha4YeHHE NEPUOINIECKOTO
3aKO0Ha U CUCTCMBI

XUMHUYECKUX dj1eMeHToB ..

MeneneeBa B pa3BUTHU
HayKu

34 2

KoaunuecTBo yacoB

Beero KoHTpoJibHbIe
padoThI
1
1
1

IIpakTH4eckue
padoThI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTeJIbHbIE
pecypchl

https://resh.edu.ru/subject/lesson/6479/start/150989/



https://resh.edu.ru/subject/lesson/6479/start/150989/

CtpoeHue BelecTna.

XHUMHUYECKas CBSA3b, €€ BUJIbI,
MEXaHU3MbI 00pa30BaHUS 1
KOBAJICHTHOM CBSI3U.

Bonopoanas cBsizb

BanenTtHocTs.
DNEeKTPOOTPULIATETLHOCTD.

CreneHb OKHCIICHUS. 1
BemectBa MoneKyaspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

https://resh.edu.ru/subject/lesson/6332/start/

[TonsiTue 0 AUCTIEPCHBIX

cucreMmax. VIcTuHHEIEC 1

KOJIJIOUTHBIE PACTBOPBHI. 1
MaccoBas 101 BEIlecTBa B
pacTBope

https://resh.edu.ru/subject/lesson/4939/start/

Knaccudukanus n

HOMEHKJIaTypa

HEOPTaHUYECKUX

coeqnHeHni. I eHeTHueckas 1
CBSI3b HEOPTraHMYECKHUX

BEIIECTB, Pa3IMIHBIX

KJ1aCCOB

Knaccudukanms
XUMHUYECKUX PEaKluii B
HEOPraHWYeCKOu 1
OpraHUYeCcKON XUMHH. 3aKOH
COXpPAHEHUS MacChl BEUIECTB;
3aKOH COXpaHEHUs U
MIPEBPALLECHUS SHEPTUH IIPU
XUMHUYECKUX PEAKIUAX

-

CKopocTb peakIyi.
OO6partumbie peakium. 1
XUMHUYECKOE PAaBHOBECUE



https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/4939/start/

10

11

12

13

14

[TpakTuueckas padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTh
XMMHYECKON PEAKIIUN.
WucTpykTax mo oxpane
Tpyaa
DNeKTpoNIUTHYECKAs
nuccouuanus. [lonsrue o
BOJIOPOJTHOM I10Ka3aTese
(pH) pactBopa. Peakuuu
HOHHOTO oOMeHa. ['maponu3
OpPraHUYECKUX U
HEOpPraHMYECKUX BEILECTB

OKHCIUTEIIBHO-
BOCCTaHOBUTEIIbHbBIC
peaknuu. [lonstue 06
ANEKTPOJIU3E PACIIIaBOB U
pacTBOpPOB COJIEH

KonTponbnas padora Ne 1 o
pazzneny «Teopernyeckue
OCHOBBI XUMHUHN)»

AHanu3 KOHTPOJIbHON
paboTtel. MeTamisl, ux
MIOJIOKEHHE B
[Iepnonnueckoii cucreme
XUMHUYECKHX 37eMeHTOB J1.
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTomoB. OOmue pu3nvIecKkre
CBOWCTBa METAJIJIOB

https://resh.edu.ru/subject/lesson/3493/start/151213/

15

CrmiaBbl METaJLIOB.
DIJIEKTPOXUMUYECKUH P
HaIpsDKEHUN METaJUIOB



https://resh.edu.ru/subject/lesson/3493/start/151213/

16

XUMU4JeCcKre CBOMCTBA
BaXKHEHIIIMX METAJIOB
(HaTpWiA, KA, KAJTBIHH,
MarHui, aJllOMUHUN) U UX
COETUHEHUN

17

XUMHYECKHAE CBOMCTBA
XpoMa, MEJU U X
COETUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151266/

18

XHUMHAYECKHE CBOIICTBA
LIMHKA, jKejie3a U UX
COETUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151266/

19

20

21

22

[IpakTuueckas padborta No 2.
"Pemenue
AKCIIEPUMEHTANLHBIX 3a7a4
o Teme «MeTtamib»'.
HNHcTpykTax no oxpaxe
Tpyna.

HemeTamisl, uX MONI0KEeHHE
B [Iepuoandeckoii cucreme
XUMHUYECKHUX AJIEMEHTOB /.
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

®du3nYecKre CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha IIpUMepe
KHCIIOpo/a, cepsl, hocdopa
1 yTIeposa)

XuUMHYECKHE CBOMCTBA
TaJIOTeHOB, CEPBI U UX
COCTUHEHUN

https://resh.edu.ru/subject/lesson/5939/start/151320/

23

XUMHYECKHAE CBOMCTBA
a3ora, Gocodpa u ux



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/

COETUHEHUN

24

XHUMHYECKHE CBOUCTBA
yIJiepo/ia, KpeMHHS U UX
COETUHEHUN

25

[IpumeneHnne BaxKHEUIINX
HEMETAJUIOB U UX
COETUHEHUN

26

27

28

29

30

O06006111eH1E U
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe «HemeTams.
Brruucnenust mo ypaBHeHUSIM
XUMHYECKUX PEaKIui u
TEPMOXHUMHUYECKUE PACUETHI

[IpaxTuueckas padora Ne 3.
«Pemenue
IKCTIIEPUMEHTAIIbHBIX 337124
o Teme "HemeTamibsr"y.
HNHcTpyKTax 1o oxpane
Tpyaa

KonTponbnas padora Ne 2 o
TeMaM «MeTallibl» U
«HemeTaimb

AHann3 KOHTPOJIbHOU
pabotel. Heopranuueckue u
OpPTaHUYECKUE KUCIIOTHI.
Heopranuueckue u
OpraHUYECKUE OCHOBAHUS

AmdoTtepHbIe
HEOpPraHUYECKUe U
OpraHNYeCKUE COCTUHECHUS.
I'eneTnueckas CBA3b
HEOPraHWYECKUX 1
OPraHHYECKUX BEILECTB




Ponb xumum B oOecrieueHHN
JKOJIOTUYECKOM,

31 SHEPTeTUYECKON U MUIIEBOM 1
0€301acHOCTH, Pa3BUTUHU
MEIULIMHBI
[Ipencrasnenus 06 oOmuUx

30 HAyYHBIX TIPUHIIATIAX 1
MIPOMBIIIJICHHOTO MOJTy4eHUs
Ba)KHEHUIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U 1
MaTepuasioB

34 XHUMHUS ¥ 3I0POBbE YEITOBEKA 1

OBILIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME




YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 11 kiacce/ I'abpuensa O.C., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBermenner

Xumus, 10 xknace/ I'abpuensa O.C., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoaudeckoe mocooue — 6a30BbIid YPOBEHBY - M.:
Hpoda 2022 ron.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O0mas XuMus B TeCTax, 3a1avyax, ynpaxHeHusx. 11
kiace» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KontponbHbie 1
POBEPOUYHBIC PaObOTHI K yueOHuKy». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonbHas kHuTa 1151
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O0.C.T'abpuensn, I'.I" JIpicoa, A.I".BBeaenckas «Xumus 11 knacc: HactonpHas kHura mist
yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensu, [1.B.Pemeros, U.I'.OcTtpoymoBa «3agaun 1o XUMHUHU U CIIOCOOBI UX
pemenus» - M.: «Jlpodar, 2021rox.

7. B.I'. JlenucoBa «Xumus 11 knacc noypounsle miansl no yueoHuky O.C.I'abpuensHa,
I".I".JIpicoBoii» - Boarorpany» Yuurens 2018roa.

8. M.A.Psa6oBa, ¥Y.}O.Hegsckas, P.B.JInnako «Tectbl mo xumuu 11 kaacey, - M.: Dk3aMeH,
20109r.

9. 0.C.I'abpuensia, .I'.octpoymoB «XuMHUECKUN SKCIIEPUMEHT B 1ikone 11 kmacey; - M.:
Hpoda. — 2019 ron.

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://www.chemnet.ru T"'azera «Xumus» u callT st yunrens «5 uay Ha ypPOK XUMHU»
http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHast KomeKius « XuMUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIIEPUMEHTBHI:
xumus. Komneknus Poccuiickoro o6mieo0pa3zoBareabsHOTO TopTaia

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

http://www alhimik.ru Beepoccuiickast omummnuaza mKoIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckast XUMHsL: 3JICKTPOHHbIH YICOHUK ISl CPSAHEH MIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: SJICKTPOHHBIH yIeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJIISIHK: XUAMHUSI
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