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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHust yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
BocnuTaHuss B Poccuiickoit @Penepauuu Ha nepuox 1o 2025 roma» (Pacnopspbkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIJIM KOHIIENTYaJIbHBIE TTOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJIEp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThl0 MX 00pa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHPOBO33PEHUS M OOIIEH KyJIbTYphl
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oOuiero odopazoBaHusl CpeAcTBaMM yuyeOHOro mpeamera «XUMHs», COAEpKaHUE U MOCTPOEHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAYECHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBLHOM KM3HM OOIIECTBA, a TAKXKE ¢ YIETOM 0OLINX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3ALMHM, B CO3/IaHWM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE 1IEJOCTHOTO MPEICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBjIeHa Ha pelleHue II00aJbHBIX MPoOJeM YCTOWYMBOTO pa3BUTHUS
4eJ0BEYECTBA — CHIPEBOM, HHEPreTHYecKoil, MUIIEeBOH, SKOJIOrHYecKoil Oe3omacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH M NPUHLUUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepxkanune npeamera «Xumus» (10—11 kimaccel, 6a30BbIi ypOBEHb U3YYEHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHNs 00pa30BaHMs B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEP)KaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUM MO0 HEOPraHMYECKON XUMHH (C BKIIOYEHHEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeoOpraHuyeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYeCKOM XHMMHHM BELIECTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUMU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B mpeaMere «XuMmusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTosornueckrue CBEACHHs O BEHIeCTBaX M XMMHUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas © HEOpPraHWYECKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomoniHseTcss B Kypcax 10 wm 11 kiaccoB naieMEHTaMu COJEpXKaHUS, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTU TEOPUU M TMPAKTHUYECKUX MPHIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOTHCHUS 3HAHUHN, PeIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEA0BATENbCKUX 3a7ad. B menom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHUYECKOTO U OPraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH HKOJIOTUYECKUX MPOOJIeM, a Takxke MpodiieM cOepeskeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muiane pemeHuss 3amad  BOCIHMTAHUSA, Pa3BUTHS W COIMANU3ALMU  OOYyYaroIIMXCs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (GOPMUPOBAHME YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPoOJieM, IMOMCKa, aHAJIu3a 1
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCIIEI0BATENLCKOM IEATETbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TTIO3HAHUU XUMUHU.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU LeNed H3y4YeHHs] MpeaMeTa HalpaBiICHHUEM MEPBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XUMHUs» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa, B OCHOBE KOTOPOH JieXkaT KIIIOYEBbIE MOHSTHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM H
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, copepkarenbHas XapakTepUCTHKA LI€JIeH U 3a7a4 U3Y4YEHHUs NpEAMETa B
porpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBAHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOO0ydeHus,
OPUEHTHPOBAaHHONW Ha TMOATOTOBKY BBIMYCKHHKAa 00IIe00pa3oBaTeIbHON  OpTraHU3aINH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpH HM3YYEHHH TpeaMeTa «XUMHUS» JOMUHUPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
MOUCKA, aHaimu3a W 00padoTku uHOOpPMAIUU, HEOOXOIUMBIX [JIi MPUOOPETEHUS] OIBITA
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJid OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATEIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTHH JJIsl TOMCKA U aHalIn3a y4eOHOM U HayuYHO-TIOMYyIIpHON WH(DOpMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIMXCS ACCOLIMATUBHOIO U JIOTMYECKOT'O MBILIUICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHUE Y OOydaromuxcs yOeKIEHHOCTM B TyMaHHUCTMYECKON HaNpaBIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB M COXpPaHEHUs MPHUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXe MPUOOPETEHUsI OIbITa MCIOJIBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueGHOM maHe cpemgHero oOmero oopa3oBaHUs MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE TPEAMETHI.



OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YPOBHE CPEIHErO
obmero obpazoBaHus, cocrapiser 68 vacoB: B 10 kmacce — 34 vaca (1 wac B Hepemo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

COILEPKAHUE OBYYEHUSA
10 KUIIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYECHHUU
HOBBIX BEIIECTB U MaTepUajoB. Teopus CTpOEHUS OpraHuyeckux coequHennii A. M. byrneposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (DOPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMYecKHX  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEHIINX
MIPEACTABUTENEH KIAaCCOB OPIraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
oOpa3liaMu OpraHUYEeCKUX BEIECTB M MaTepuajaMi Ha UX OCHOBE, MOJEITUPOBAHUE MOJEKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHUM (IJIaBJIeHUEe, OOYTIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHUE, TOMOJOTHYECKMH pAn. MeraH M 3TaH — mNpocTeilme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, TOTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIyY€HUE U IPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETUIEH —
NPOCTEHIINN MPECTaBUTENb aJIKUHOB: COCTaB, CTPOEHHE, (PU3NUECKHUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUSA), TOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOAOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTaeBoAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEQTSHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCcKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MTPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb 1 NPOIYKThI €ro nepepaboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBa HJIM MPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTPOEHUE, (U3HYECKHUe U
XUMHUYECKHE CBOWCTBA (PEAKLUU C AKTHBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),




npuMeHeHune. BoopoiHbie CBA3M MEXAYy MOJIEKyJaMH CIUPTOB. JleficTBHEe MeTaHOIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOIOaTOMHBIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

@eHol: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XUMHYECKHE CBOWCTBA (pEaKIMy OKHUCIIEHUS U BOCCTAHOBJICHUS, KadeCTBEHHBIE DPEAKIIHH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIusl
stepudukanmuu), MoiydeHue u mpuMmeHeHue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xupoB. bruonorudeckas poib KUPOB.

YTneBoapl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUYECKUEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), oxucieHme amMMuauHbIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAaxXOXJIECHHWE B IPHUPOJE,
npuMeHeHue, ornosorunueckas poib. Dorocunres. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nesmiono3a kak mpupojHbie noaumepbl. CTpoeHue Kpaxmalna U LEeJUII0NI036I.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAUeCTBEHHAS PEAKIIUs C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHHsI BEIIECTB U MX MPEBpAIlCHH: MpPOBEACHUE,
HaOJIOZICHWE W ONMCaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHona okcuaom wmeau(ll)), MHOroaroMHBIX
CnupTOB (B3auMojelcTBHE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHWU IO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJTHOTO U3 UCXOJIHBIX BELIECTB WIN MPOAYKTOB PEAKIIUN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpUYHAs U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUs! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JIeHATypalus OEIKOB TNpH HArpeBaHHWW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3AllNK, CpenHss MoJeKylsipHas macca. OCHOBHBIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOHICHC AL,



OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M MUX MpPEBpAIlEHUI: O3HAKOMIIEHUE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl YEPE3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHATUH, ABIISAIOIIMUXCA CUCTEMHBIMU JUISI OTAENbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, TUIIOTe3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHHE, H3MEPEHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE.

®du3nka: MaTepusi, SHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUUECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHbIE TOPO/IBI, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOoorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO TUTAHUs, MOIOIIME CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKUE MTpenapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHM

XUMUYECKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs OO0OJIOUKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacrpeziefieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX UETHIPEX MEPHOJIOB.
DeKTpoHHas KOH(DUTYpaLKs aTOMOB.

[lepuonnueckuii 3akoH u Ilepmoanueckas cucrtema XumMudeckux sseMeHtoB JI. U.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cucTEMBl XUMHYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHYECKas CBS3b. BuAbl XUMHYECKON CBsI3U (KOBaJEHTHas
HEeMNoJIsipHasl W TOJSApHAasA, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMHUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3s. BaneHTHOCTB.
DneKTpoOTpULATENBHOCTD. CTENeHb OKUCIIEHN. FIOHBI: KAaTHOHBI M AHUOHBI.

BemectBa MOJEKYISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTvie 0 aucniepcHBIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 10
BEleCTBa B pacTBOpE.

Knaccugukanus HeopraHuueckux coequHeHud. HomeHkiaTypa  HEOPraHHYECKHX
BEIIeCTB. [ eHeTHueckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3TUYHBIM
KJIaCCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakuid B HEOPraHUYeCcKOW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHMS! MACChI BEIIECTB, 3aKOH COXPAHEHUsS U NpEBpAILEHUs
SHEPrUM NMPU XUMUYECKUX PEaKIUIX.

CKOpoCTh peaknuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTHMbIe peaklUu.
Xumuyeckoe paBHOBecHue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTrdeckas aucconuanus. CuibHble W ciiadbie 3JeKTponuThl. Cpena BOJTHBIX
pacTBOPOB BEILLIECTB: KUCasl, HEUTpallbHAas, IIeJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH.



OKCHEpUMEHTAJIHBIE METO/Abl M3YUEHHUs BEIIECTB M UX IPEBpAILlEHUM: JAEMOHCTpalus
tabmun «llepuogudeckas cuctema xumuueckux sjeMeHToB J[. WM. MenpeneeBa», m3yueHue
MoJeNiell  KPUCTAIMYECKUX peIEToK, HAOMI0JAeHWe M ONUCAHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3jokKeHHe NEepOKCHIAa BOJIOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIIpENIETICHUE CPEellbl PACTBOPOB BEIECTB C IOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOro OOMeHa), MpPOBEJCHHE NPAKTUYECKOH paboThl «BiusHue pa3nnyHbIX (PaKTOPOB Ha
CKOPOCTh XUMUYECKOM peaKum».

PacuérHble 3anaumn.

Pacuérbl 10 ypaBHEHUAM XUMHUUYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCTIOIB30BAHUEM IOHATHUS «MACCOBAs A0 BEILIECTBAY.

Heoprannyeckas xumus

Hemeramnbl. Ilonoxxenne HemeramioB B Ilepuoguyeckoil cucreMe XHUMHYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha IpUMepe KUCIIOpoia, cepbl, hocdopa u yriepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COEJIMHEHUN).

ITpuMeHeHnEe BaKHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meraimos B [lepuogudeckoi cucTeMe XUMHUYECKUX J1EMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0OYEK aTOMOB MeTayuioB. OOmiue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHHUM
METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJIOB (HATPUH, KaJWid, KaJdbIM{d, MAarHUM,
QIIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O6mme crocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallioB B OBITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLCHUN: H3YyYEHUE
KOJUIGKIIMH «MeTaJllbl M CIUIaBbI», 0Opa3lOB HEMETAJUIOB, PEIICHHE HKCIEPUMEHTAIbHBIX
3ajay, HaOJMIOJEHHE M  ONMCaHUEe JeMOHCTPAllMOHHBIX U  JaOOpaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEl, KAaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BeEIIECTBa,
Macce Uiu 00bEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00BEMAa,
KOJINYECTBA BEIECTBA) MPOIYKTOB PEAKILIUH, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTHUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOi 0e30macHoCTH,
pa3BuTuM MeauuuHbl. [loHSATHE O HAy4yHBIX METO/ax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBnenuss 00 OOLMX HAyYHBIX NPUHLHUIAX I[POMBIIUIEHHOTO IOJyYEHUs
BaXHEHILINX BEILIECTB.

UYenoBek B MuUpE BEUIECTB M MaTEpUaOB: Ba)KHEWIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepUasbl, KPACKH, CTEKJIO, KepaMUKa, MaTepuanbl IJIs SJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHMYeCcKUe U MUHEpaIbHbIe y10OpEHHUS.

XvMHs M 3[I0pOBbE YEJIOBEKA: NpPaBUJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MpenapaToB ObITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3U.

Peanuzarus MeXIpeIMeTHBIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 kitacce OCyIIECTBIISAETCS Yepe3 MCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHSATHM,
TaK U MOHSTUMN, ABJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.



OO0mue ecTecCTBeHHO-HAyYHbIC TOHSTHS: HAy4YHbIH (akT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  HKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

Ouznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaInOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUI YpOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEJIMYUHBI U €AUHUILIBI KX U3MEPEHHUSI, CKOPOCTb.

Buonorusi: knerka, OopraHM3M, SKOCHCTeMa, Ouocdepa, MaKkpo- M MHKPOIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

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

Texnonorus: XUMHUYECKass  MPOMBIIIJICHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepUaoB., CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, IUIIEBast
MPOMBIIIIEHHOCTh, (papManeBTHUYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
[IPENapaToB, MMPOU3BOJICTBO KOHCTPYKILMOHHBIX MaTEpHUaJIOB, 3JIEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOIPAMMBI 110 XMUMHWU HA
BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA30OBAHNM A
JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYarOIIUMUCS
porpaMM CpeaHero oomiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
HayuHno-meronnueckoil OCHOBOM Uil pa3pa0dOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIHHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oo6pazoBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHHE O0YYaIOIIMMHCS POCCUUCKON Tpa’kJaHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HAJIMYUEe MOTUBALUU K 00yUEHUIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN M UCTOPHUYECKUX TPaAULIUi 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOJICTBOBAThCS B CBOCH JIEATEIEHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TNPUCYIIMMHU LEJIOCTHON CHCTeME XMMUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS TNpeAMeTa «XUMHs» JIOCTUraloTcs B €AMHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIIFHOCTH B COOTBETCTBHUM C T'yMaHHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJ€aJaMU POCCHICKOro
TpaXXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH W TPAaBUJIAMHU IOBEICHUS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOT'O CTAHOBIJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpeaMeTa «XUMHUS» OTPaxaroT cHOpMHUPOBAHHOCTh
OMBITa TO3HABATEIBHON M TPAKTHYECKOW JESITeTHbHOCTH OOYYaIONMXCS TI0 pealn3aiuu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUS

0CO3HaHMsI O0YYAIOIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NpPEICTaBICHUS O COLUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnn y4eOHBIX ¥ MO3HABATENbHBIX 33/1a4, BBIMIOJTHEHUN XUMHUYECKIX IKCIIEPHMEHTOB;



CIIOCOOHOCTH MMOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3INYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUH;

YBaXEHUsI K IPOIIECCYy TBOPUECTBA B OOJACTH TEOPHUH MU MPAKTHUYECKOTO MPUMEHEHHS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKCHHUS HAYKU €CTh pe3yJbTaT JJIUTEIbHBIX HaOII0JICHUM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHUBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHaJIM3e
uH(pOpPMAIIMHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHMBAaTh CHUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAJbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEJACHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICCTBUN STUX TTOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

NOHMMAHUS LIEHHOCTEH 3/10pOBOr0 M 0Oe3o0macHoro oobpasza >KU3HHM, HEO0OXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIOZICHHSI TPaBMJI OE30MACHOTO OOpAIEHUsI ¢ BEIIECTBAMH B OBITY, IMOBCEIHEBHOMN
JKU3HU U B TPYIOBOM €S TEIBHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIMBUIYAJIBHOTO M KOJUIEKTHBHOTO ©0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHUsA TOCJCACTBUI U HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKOW JESTEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE€ B pEIIEHUU MPAKTUYECKHX 3a/ad COLUaTbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);

UMHTEpeca K MPAKTUYECKOMY U3YYEHUIO MPOQECcCHil pa3NuyHOro poja, B TOM YHCIe Ha
OCHOBE IPUMEHEHUS TTPESIMETHBIX 3HAHUH 110 XUMUU;

YBaXXCHUS K TPYY, JTIOASIM TPyJla ¥ pe3ynbTataM TPYAOBOMl 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAIbHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymieil mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TIOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKHU 1€JI€CO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMAaHUA TJI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBLHOM CpEIbl;

OCO3HAHUs HEOOXOAMMOCTH MCITOIB30BAHUS JOCTHKCHUA XUMUU JIJI PEIICHUs] BOTIPOCOB
paIoHaIBHOTO MPUPOIONOIB30BAHUS;

AKTHBHOTO HETPUSATHS JIEHCTBHUMA, MPUHOCSIIINX BPEI OKPYXKAIOIIEH MPUPOTHON cpene,
YMEHHsI TIPOTHO3UPOBATH HEOIArONpUSTHBIC HKOJIOTHMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HAIUYUS PA3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, JKOJOTUYECKOW KYIbTYpPHI, OIBITA
JEATETLHOCTH  DKOJOTUYECKONW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;



7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKHW U OOIIECTBEHHOW MPAKTHKHY;

MOHMMAaHUA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUSI 00 OKpYXKaroleM
MHUpE KaK O €AMHCTBE MPHUPOJAbI M YeJIOBEKa, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BAXHOH pPOJM B CO3JaHMHM HOBOM 0a3bl MaTepUAIbHOM
KYJIBTYpbI, PEHICHUH II00aNbHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOI,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHU MEIHMIIMHBL,
o0ecreueHny yCIOBUM yCIIEUTHOTO TPyAa M SKOJIOTHYeCKd KOMGPOPTHOM KU3HU KaXKIOro 4JjieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHHUMAaHMsI CYIIHOCTH METOJIOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MUMEIOIIMXCS TAHHBIX
C IIEJIBIO MOYYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl peLIeHUs Ipo0OieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAILIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON JIESTENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJyYCHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPa3IMYHBIX cdepax mpodecCHoHATHHON
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yNbTaThl OCBOCHUSA y4dyeOHOro mnpeamera «XuMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe N7 (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIMIUXCS MEXKIUCHUTUTMHAPHBIC
(MeXnpenMeTHbIe) OOlIeHaYYHbIE TTOHATHS, OTPAXKAIOIINE LEJI0CTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHeE);

YHHMBEpCaJbHble  y4yeOHble  JIeHCTBUSL  (TIO3HaBaTENbHBIE, KOMMYHUKATHUBHEIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh ~ OOY4YalOLIMXCA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAJEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MO3HABATEILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHUKEHHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOIO MBILIUICHHUS — BBIICNATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME OHATHUS JUIsl OObSICHEHUS OTJENbHBIX (DAKTOB U SBJICHUI;



BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINM;

yCTaHaBJIMBATh PUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJIAT 3aKOHOMEPHOCTH M NPOTUBOPEUUs B pacCMaTpUBAEMbIX SBICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIONb3yeMble B XUMHM CUMBOJIMYECKHE (3HAKOBBIE)
MO/IEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABIECHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (OpMyna, YpaBHEHHE XHMMHUYECKOH peakuud — 0pU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIEC IMPENCTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTENbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOI'O MI03HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IMOCTaBJICHHBIE W
CaMOCTOSITENILHO c(hOPMYyTUPOBAaHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI,

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJIHOIO IIJIAHUPOBAHUS M TPOBEJIEHHUS] YYEHHYECKHX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0JaTh 3a XOJOM IIPOIIECCa, CaMOCTOSITENIBHO
IPOTHO3UPOBATh €ro pes3yibTar, (popMyaupoBaTb O00OOLIEHHS UM BBIBOJbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHHUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JaUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BHAOB M (OPM MPEACTABICHUS, KPUTUUYECCKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbl NpPU IOHCKE M O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3a71ay ONpeeIEHHOTO THIIa;

pUOOpPETaTh OMBIT MCHOJIb30BAHUSA MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY IpeICcTaBiIeHUs] UHPOPMAIUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeACTBa IpU paboTe C XHUMHUYECKOU
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

Osgi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMHM A€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TEeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IPEI0KEHHON 3a1a4H;

BBICTYNIaTh C Ipe3eHTAIMeil pe3yIbTaToB MO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IpU  BBIIOJHEHUM XMMHUYECKOTO
AKCIIEPUMEHTa, MpPaKTU4YeCKOM paboThl IO HCCIEJOBAHHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3alu y4eOHOro mpoekta M (OpMYIMPOBATH BHIBOJBI IO pPE3yJbTaTaM IMPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUSI MIO3HUITUI B X0/1e 00CYXICHHS 1 0OMEHAa MHCHUSIMHU.

OsiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTb,
onpenenss e€ IeTu M 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh
npeyiaraéMblii aropuT™M JEUCTBUN NPU BBIMOJHEHUHM Y4eOHBIX U HCCIIEOBATEIbCKUX 3a7ad,



BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pEelICHHs ¢ YU4ETOM MONy4YeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEHM JEATEJIbHOCTM Ha OCHOBE caMoOaHalIW3a H
CaMOOLIEHKHU.

NPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[TpenmMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpaXkaroT:

Cc(OPMHPOBAHHOCTb IPEJACTABIEHUH O XMMHUYECKOH COCTaBIAIOLICH eCTeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUM SIBICHUH HPUPOIBI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pellIeHUs] NPAKTHUUYECKUX 3a7ad M SKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOINe
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKast CBs3b, CTPyKTypHas Qopmyna (pa3BépHyTas U
COKpallléHHas), MOJb, MOJSpHAas Macca, MOJIApHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMIa, pajguKanl, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA M a30TCOJEpIKAIUE COECIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBJIECHUH, (PaKTOJIOIMYECKUE CBEIEHUS O CBOICTBRaX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCIIOIb30BAHNU BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MIPaKTHYECKON JesITeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJB30BATh COOTBETCTBYIOIME MOHATHS IIPU ONUCAHUM COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJT OPraHUYECKUX BEILLECTB
Y YpPaBHEHUI XUMHUYECKUX PEAKLMH, U3rOTABJINBATH MOJEIN MOJIEKYJ OPraHMYECKHX BEILECTB
JUISL WJUTFOCTPALIUU UX XUMHUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YUEHHBIX OPraHUYeCKUX
BEUIECTB IO HX COCTaBYy MU CTPOEHHUIO K OINpeAeNEéHHOMY Kiaccy/Tpymie COeInHEHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJACpXAllde  COCIUHEHMs, BBICOKOMOJIEKYIIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHA No cucremMarndeckoir Homenkimatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHAJIbHBIE HAa3BAaHHUs OTIEIIBHBIX OPraHMYECKHUX BEIIECTB (ITHUJICH, MPOIUIIEH,
aleTUJIEH, STWICHIVIUKOIb, TJIUUEPUH, (PEeHOJd, (opManbAeruj, aleTalbAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasi KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KHUCIIOTA, IIIOKO3a, (PPYyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAETATh BHUAbI XUMHYECKOM CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BetiecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHYECKHE CBOWCTBA TUIIUYHBIX IIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(meTan, 2TaH, STWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STHUJICHTJINKOIb, TJUIEPUH, (EHOI, alleTalbJeru1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0I03a, aMHUHOYKCYCHas KHCIIOTa), WLTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHMKH YIJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUUECKOe MPHUMEHEHUE
IPOJYKTOB NEPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WM NPOAYKTA PEAKIMH 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIUN);

c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCIHOJb3yEMbIX B XHUMHUHM IPU H3YYEHUH BELIECTB M XUMHYECKUX SBJICHUU
(HabmoeHne, W3MEpeHHe, HKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATH CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUiia MOJIb30BAHUS XUMHUYECKON MOCyA0N U
71a00paTOpHBIM 000PYAOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUH OSKCIIEPHUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U HU3YYEHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JeHaTypauusi O€JIKOB IpHU
HarpeBaHUU, IIBETHbIC PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpalleHNH C BEIIECTBAMH M JIAOOPATOPHBIM 00OpPYIOBaHHEM, NMPECTABIATh PE3YJIbTaThI
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GopMyIUpOBATH BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHYECKYI0 HHGOpMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBE/IECHUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpY’Karollled MPUPOJHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS HA YKUBBIE OpraHU3MBbI
ONpeAeNEéHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHsaTe Ha
npuMepax crocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YeJI0BEeKa;

Ul O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 37I0POBbS: YMEHHE MPUMEHSThH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUIA;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KJJACC

[IpenMeTHbie pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAay4YHOW KAapTUHBI MHpA, POJIM XWMHHM B TO3HAHHWH SIBJICHHUH NPUPOIbI, B (opMUpOBaAHUU
MBIIUICHUSI U KYJAbTYPBhl JHYHOCTH, €€ (HYHKIMOHATHHOM TPAMOTHOCTH, HEOOXOAMMOMW st
pelieHusT TPaKTUYECKHX 3aJad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHHE CHCTEMON XWMHWYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIlIne
MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIIEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM O0BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIILHOCTh, CTENEHb
OKUCIICHUsI, XUMHYECKass CBA3b (KOBAJICHTHAsl, HOHHAs, METAJNINYecKasi, BOJOPOJIHAsA),
KPUCTAJUIMYECKass  pEIIETKA, THUIbI XUMHYECKHUX  PEAKIUh, pacTBOp, DJIEKTPOJIMUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLUALMSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMHUYECKOW  peakIuH, XHUMHYECKO€ pPaBHOBECHE); TEOpPUM M  3aKOHBI  (Teopust
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTUHM MPU XHUMUYECKHUX



peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM SI3bIK XMMHH, MHPOBO33PEHUYECKUE 3HAHMS,
JeXale B OCHOBE IOHMMAHUS TNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(bakTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€301MacHOM HCIOJIb30BAHUU
BaXHEHIIIMX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHBIC MPU3HAKH MMOHITUH, yCTaHABINBAThH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHUCAHUM HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XWMHUYECKHUX pPEaKLUUH, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTIECIBHBIX HCOPraHHYECKUX BemllecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HErali€Has W3BECTb, IIUThEBAs COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEEIATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBAa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJIMYECKasi, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METAJUIMYeCKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MenpaeneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XMMHYECKHMX JJIEMEHTOB U HX
coeMHEHUH 1o nepuogam u rpynnam [leproandeckoit cucreMbl XUMHUYECKUX 31eMeHToB []. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBa HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB, MOATBEPXKAAaTh CYyIIECTBOBAHUE
TEHETUUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBK YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHbIM
Mpu3HakaM (YHCIy W COCTaBy pEarupyroIlIuX BEIIECTB, TEIIOBOMY 3(h(dEKTy peakiuu,
U3MEHEHUIO CTeTIeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUi pa3IuYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKLUUi MOHHOTO OOMEHa, YUMThIBas YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluuu OT
pa3NuYHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTrO0 PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aericTBus (mpunuun Jle [arense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOIECChl, JIeXallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEPHON KHMCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;



c(OPMHUPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C HCIOJIB30BAHHEM MOHATHUS
«MaccoBas JI0Jsl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XUMHUYECKHX
peaKIMAX, Macchl BEIIeCTBA WM 00BEMA Tra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOIO M3 YYaCTBYIOIIMX B peaklMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACCHI BELIECTB, IIPEBPAILICHNS U COXPAHEHUS YJHEPTUU;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUJIa MOJIb30BAHUSA XMMHMUYECKON MOCYNOH U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUN OSKCIIEPUMEHT
(pa3noxeHue MepoKcHIa BOJOPOAA B MPHCYTCTBUM KaTajlu3aTopa, OIpEAEICHHE CpPelbl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeaKIMW HOHHOIO OOMEHA, KAaueCTBEHHbIC pEaKIMH Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX
3ajay no temaMm «Metamub»y U «Hemeramuib») B COOTBETCTBHM C IpaBHJIaMH TEXHUKU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOPaTOPHBIM 000PYIOBAHUEM, MIPE/ICTABIISATH
pe3yabTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyYIHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT U
APYTHX);

c(OPMUPOBAHHOCTh YMEHHMH COOJIIOAATh MpaBWia HKOJIOTHYECKH LEJIECO00pa3HOrO
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbsi M
OKPY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JECHCTBMS HA JKUBBIC OpraHU3MBbI
OIpe/ieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TJK, noscHare Ha npumepax crnocoObl
YMEHBLIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUS HA OPraHU3M YEII0BEKA;

JUId O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUUECKUX SIBJICHMUIA;

JUIs  clenbIX U caa0oBUIAMIMX OOYyYaroIMXCs: YMEHHE MCIIOJIb30BaTh penbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.
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