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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
@DenepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranm3auusx Poccuiickoir ®exepanuu, peagu3yOIIIX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMU Yy4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIeH, COJCp)KaHUs, PEe3yJbTaTOB OOY4YCHHS U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TallOM peajn3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o01rero 00pa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHe U MOCTPOCHUE
KOTOPOI'0 ONpEZeNeHbl B IMporpaMMme IO XMMHUHM € Y4€TOM CHEHM(DUKUA HAayKHM XUMHH, €€
3HAUEHUs B MO3HAHUU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0ILIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyro poJib B COBPEMEHHON
LIMBUJIN3ALMHU, B CO3/1aHUM HOBOM 0a3bl MarepHalibHON KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYyKarollleM MHUpPE KaK O €IMHCTBE MPUPOJbl U YelIOBeKa, KOTOpoe (HopMUpYETCs B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOZEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMHM, XHMHs —cTajia
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHash XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTH4ecKoil, MHUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbIi ypOBEHb U3YUEHUSI) OPUEHTHPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJTOTOBKY OOYyYaroIMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiromiuMu - ipeaMeTa «XuMus» SBISAIOTCA 0a3oBble Kypcbl — «Opranuyeckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUHN MO0 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHndeckol xumuu. @opMUpoBaHUEe JAHHOM CHCTEMBI 3HAHUI
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PACCMOTPEHHUS] BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTypa comepkanus KypcoB — «Opranndeckas xuMus» 1 «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpOBaHA B MpOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOIO MOAX0/a K U3yYEHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BeEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUYECKON TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHEHHH, a
TaKKe Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OMOJIOTMYECKH AaKTHUBHBIX COCAMHEHMH. B Kypce opraHuueckod XMMHUU HOJTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM YIJIOM 3peHHUs B MpeaMeTe «XuMHus» 0a30BOro ypoBHS paccMaTpUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEOpPraHWYECKask XUMHUs» O0YJArOIIMMCS MPEIOCTABIISETCS BO3MOXKHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enuuas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTH TEOPHUU M MPAKTHUSCKUX MPHIOKECHUN XUMHUH, TIOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
yaeOHOro mpeamMera « XUMUS) TaHHOTO YPOBHS M3yUEHUS OPHCHTUPOBAHO HA ()OPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
YHEPTEeTUUECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTepUAaJIOB.

B muiane pemeHuss 3amad BOCIHMTAHUSA, Pa3BUTHUS W COIMAIU3ALUUA  OOyYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJABI K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaroT (OPMUPOBAHHUE YHHBEPCATIbHBIX Y4EOHBIX NEHCTBUN, UMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPoOJieM, MOUCKa, aHAJIU3a U
o0paboTku uHPOpMAIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
MCCIIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B nmpakTuke npenojiaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPaAUITMOHHO Tpu3HAETCs (QOopMUpOBaHHME OCHOB XHWMHUYECKOM HAyKHM Kak o00JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CormacHO MaHHOW TOYKE 3PEHHS TJIABHBIMH IEJSIMU WM3y4YeHUs MpeaMera «XUMHUs» Ha
6a3oBoM ypoBHe (10 —11 kJ1.) sBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MMO3HAHUS BEIIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS 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 NpaBUil 0€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTEpUCTUKA LIE€JIEH U 3a7a4 U3y4eHUs MperMeTa B
porpaMMme 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CcHCTeMe cpeaHero ooOmiero ooOpaszoBanus. CerogHs B TPENONaBaHUKW XUMHUU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIHOCOOaMU U
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMHM TpenMera «XUMHUS» JOMUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajmanTanus  OoOydyaromuMxcst K  YCIOBHSAM  JHHAMHUYHO  pa3BUBAIOIIETOCS  MHpAa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX MPUMEHEHUEM;

(dopMupoBaHHEe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAET BaKHOE MECTO B MO3HAHWU XUMHH, a TAKXKE€ JJISI OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [MO3HABATENIbHBIX MHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(OpMALIUA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupOBaHUE U Pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOTO U IOTUYECKOTO MBITIIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Yy oOOyyaromuxcs yOeKIEHHOCTM B TYMaHHUCTMUECKON HaNpaBIE€HHOCTU
XUMUHM, €€ BaXHOW pOIM B  pEIIEHWH THo0aldbHBIX  MPOOJEeM  palloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHsI, OCO3HAHHA HEOOXOJUMOCTH OEpEeKHOTO0 OTHOLICHHS K TPHPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHMsI OIbITa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISI IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XuUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMETHON 001acTH «EcTecCTBEeHHO-HAYYHBIE PEAMETHI.



OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YPOBHE CPEIHErO
obmero obpazoBaHusi, cocrapisier 68 wacoB: B 10 kmacce — 34 4vaca (1 ywac B Hexenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHble TNOJOXKeHHUA. CTpyKTypHble (OpMyJBl OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOIIOJACHHWE W ONHCAHUE JAEMOHCTPALMOHHBIX ONBITOB  TI0
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3UYECKHE M XUMHYECKHE CBONCTBA (peakUMM 3aMelleHus u
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — NPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKMH psA. AUETUIeH —
NPOCTEHIINIA MPEICTABUTENbh AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUYECKHE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKME M XWMHUUYECKHE CBOMCTBa (peakiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoA0B. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHid, KaTamUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku HehTH, UX MPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThl €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1acTMacc, KaydykoB U pe3uHbl, kKoyuiekiuuu «Hedtb» n «Yronp», MoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, NPOBEJIECHHE MNPAKTHYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMUYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (pEaKkUMU C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOAAMHU, TOPEHUE),




npuMeHeHne. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIIUPTOB. JleficTBHE METaHOIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOICHCTBUE CO IIEIOYHBIMU METAJJIaMH, KAUeCTBEHHAs PeaKkius Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue enona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
NOJy4YEeHUE U TPUMEHEHHE.

OaHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHasl KHCIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
stepudukanmuu), mnoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

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

YTneBoapl: cOCTaB, KIIACCH(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuips). [ moko3a —
OpOCTEHIINKA MOHOCaXapua: OCOOCHHOCTH CTPOEHUS MOJEKYIbI, (pU3NYeCKHe W XMUMHYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKECHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. PpykTo3a Kak H30MEp TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmamia U LEeUTI0I03BL.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YCHHsI BEIIECTB U MX MPEBpaIlCHH: MpOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMojelcTBUE MuLepuHa ¢ ruapokcuaoM Mmeau(ll)), anpaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcunaa cepeodpa(l) u runpoxkcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM TPOJYKTAa PEAaKIMH TI0 HM3BECTHBIM Macce, 00BbEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IMIMHA). buonormdeckoe 3HaueHHe
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUS BEUIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTETECHb IOJIMMEPU3AlNH, CpenHss MOoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOH/ICHCAITHS.



DKcrepUMEeHTaIbHbIE METO/Ibl M3y4YCHHUs BEIIECTB M UX MPEBPAILCHHI: 03HAKOMIIEHUE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpHus, aHajiu3, CHUHTE3, KiIaccupuKaluusa, TM[EePUOJUYHOCTh, HAOIIOJEHNUEe, HW3MEpEHHe,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.

TexHonOrus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAI[MOHATILHOTO MUTAHMSI, MOIOIIIUE CPECTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OopOHTany, S-, p-, d- anemenTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
0 TPpyNIaM U NeprojaM. 3HaueHue NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHast cBsa3b. BaleHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKAUX K Pa3IndHbIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CxopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iWyHbIX (pakTopoB. OOpaTHUMblE pPEaKIHH.
XuMnueckoe paBHOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.



DnekrponuTnueckas auccoruanus. CuibHble u ciaadble 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEIECTB: KUCIAs, HEUTpaJIbHAs, IEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALMS
tabnun «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoJielel KpPHUCTAJUIMUECKUX pPelEToK, HaOJIIACHHEe U ONUCAHUE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaauzaropa,
OIpENIETICHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILIBI YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
HMOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUH.

Pacuérnbie 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J10JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemeranmnbl. Ilomokenue HemetraioB B Ilepuonuueckoid cucTeMe XHMHUYECKHX
sanementoB JI. U. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsI atromMoB. (Dus3nueckue CBOHCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BaXKHEWIIMX HEMETAJUIOB (TaJoreHoB, cephl, a3oTa, docdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Mertamisl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XuMUYECKUX 3JIEMEHTOB J1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHSI JCKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOimue
buznueckue cBoiictBa MeTaioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HaMpsHKECHUH
METaJlIOB.

XUMHYECKHE CBOWCTBA BAKHEHUINIMX METAIOB (HATPWH, KaJWid, KajabIlMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHHI.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3yYEHHUsS BEIIECTB M UX NPEBPAIICHUN: HW3YYCHUE
KOJUIeKIIMU «MeTalibl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTATBHBIX
3aja4, HaOJIOJIeHWEe W  OINKUCAaHME JICMOHCTPAllMOHHBIX H  JIAOOPATOPHBIX  OIBITOB
(B3auMoJIeliCTBME THUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEILIECTB, pacdy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, ECITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMUA 4 KA3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOW U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeauLUHBL. [loHSATHE O HaydyHBIX METOJaX IO3HAHUS BEHIECTB M XHWMHUYECKHX
peaKunii.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO TMOJNYyYeHHUs
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MATEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPackd, CTEKJIO, KepaMHUKa, MaTepHalIbl IS DJIEKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XuMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO UCIIOIH30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanu3zanius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIel M HEOPraHUYEeCKOW XMMHU B
11 kyacce oCyIIecTBIsCTCS Yepe3 MCIOIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSTHH,



TaK M MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIsl OTACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaJU3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®usnka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HU30TOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

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

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

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJTyprus, IPOU3BOJICTBO
CTPOUTEBHBIX MaTepuaios, CEJIbCKOXO035IHCTBEHHOE MPOU3BOJICTBO, nUIeBas
MPOMBIIIIEHHOCTh, (apMaleBTu4ecKkasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaioB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM CpeaHEro o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIaHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEILHOCTHBIN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOIINE:

OCO3HAHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
[EHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH IEITOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HaJIUYUe IPAaBOCO3HAHUS 3KOJOTMYECKOW KYyJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B EIMHCTBE
yueOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMU, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU M HWJCAJIAMH  POCCHICKOTO
IpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUSA,
CIIOCOOCTBYIOLMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JIMIHOCTHBIC PE3yNIbTaThl OCBOCHUS MpeaMeTa «XHMHS» OTPAKAIT CPOPMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYarolIMXCs IO pealu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPAaB U 00S3aHHOCTEH, YBAXKECHUS K
3aKOHY U MPABOIOPSIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JAaHUU YUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U aprYMEHTHI IPYTUX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS !

LHEHHOCTHOTO OTHOILUEHUS K HUCTOPUYECKOMY M HAay4dHOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUU;

YBaXEHHUSI K TMPOIIECCY TBOPYECTBA B 00JACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHDXKCHHUS HAYKU €CTh pPe3yJbTaT JJIMTEIbHBIX HAOII0JICHUM,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca M TI03HABaTEJbHBIX MOTHMBOB B IOJYYEHMH U TMOCIEAYIOIIEM aHajIu3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE DELICHUs, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IIOCTYNKM CBOMX TOBAapuIlEH C NO3MLMH
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HHU U B TPYJOBOH I€ATEIBHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS alKOToJIs,
HapKOTHKOB, KypeHHUsI);

5) TpyAoBOro BOCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B pEIICHUH MPAKTUYECKUX 3a/ad COLMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHIO Mpoeccuil pa3iMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOM 1eATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIBHOW TPACKTOPHH OOpa3oBaHMUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11eJIeCO00Pa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUYHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BAHNUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHUSI TPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJBTYpBI, OIIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHS HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaKk O €AMHCTBE MPHUPOAbI M YEJIOBEKa, B TMO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH W
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
I'YMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOH pPOJM B CO3JIaHMM HOBOW 0a3bl MaTepHAIbHOM
KYJIbTYpbI, PEHIEHUH III00ANbHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHHU MEIHMIIMHBL,



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

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
yYMEHUS ie7aTh 000CHOBaHHbIE 3aKIFOUEHHS Ha OCHOBE HAayYHbIX (DAKTOB M MMEIOLIMXCS IaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pasiMyHbIX cdepax mnpodeccuoHaIbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

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

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh ~ OOYYAIONIUXCS ~ HUCIOJIB30BaTh  OCBOCHHBIC  MEKIUCIUIUTMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBIC JEHCTBHSI B IIO3HABATEIHLHOW U
COLMAJIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENeNATh IENN JCATEIbHOCTH, 3aj7aBas MapaMeTpbl W KPUTEPHH HMX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI ICATEIILHOCTH C MTOCTABJICHHBIMHU IIEIISIMHU;

HCIIOJIB30BaTh NpHU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'0O MBINIJICHUSA — BBIACIATH
XapakTepHbIC TMPHU3HAKKM TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIBH30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACJIIBbHBIX q)aKTOB n XBHGHI/II\/’I;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUU BEIIECCTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATHE B IIPOUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJICMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIMU — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/1ay, MPUMEHSITh HAa3BaHHBIC MOJICIBbHBIC MPEICTABICHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.



2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIL;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIICHHIA;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
MPOrHO3UPOBATh €ro pe3yibTaT, (GopMyaupoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSBIISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOIOB pelleHus
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B  pa3IMYHBIX HCTOYHMKAX HWHPOpMaLuU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
aHAM3UPOBaTh HMH(DOPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

IpUOOpPETaTh OIBIT KUCHOJB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uH(popMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nyecKkue M MaTeMaTHYecKue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

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

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKOW pabOThl IO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0O/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OsiajeHNe YHHBEPCAJIBLHBIMHU PeryIssTHBHBIMU ACHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JEUCTBUN NPU BBHINOJHEHUM YU4EOHBIX M MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YU4ETOM MOJy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaxaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOTUMOHN IS
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
HNOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOA M a30TCOJEPIKAIIUE COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MUPOBO33PEHUYECKHE 3HAHMS, JIeKAIIHEe B OCHOBE MOHHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKOM JeSITeTbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIHMKY JJISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, N3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh NPUHAIJIC)KHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB 1O HX COCTaBy U CTPOCHHUIO K ONpeAenEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YraeBoopoabl, KHCIOPOJI W a30TCOJACPXKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarndeckoid Homenknatype (IUPAC), a takxke
NPUBO/IUTh TPHUBHAJBHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIMJICH,
alleTUIeH, JSTWIEHIJMKONb, TJIHMLEPUH, (eHod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TI0K03a, (BPYKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHUYECKOH CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byrnepoBa a1 00bsCHEHHs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUYECKUE U
XUMHYECKHE CBOMHCTBA TUITMYHBIX MPEICTABUTENCH PA3IMYHBIX KJIIACCOB OPTaHMYECKHX BEIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, OyraaueH-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHCJIOTBI, TJIOKO3a, KpaxMmals, LeJUI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEKAY HHUMH yYPaBHEHHSMH COOTBETCTBYIOUIMX XHMHYECKHX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh yMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEPepadOTKM M MPAKTUUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUUCICHHUS 110 XUMHYECKUM YPAaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MIPOAYKTOB PEAKIIUN);



c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MIO3HAHMS, MWCIONB3YEMBIX B XHMHU IIPU HM3YYCHMM BCILECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS [UIsl IPUHATHUS PELICHUM B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIOJHEHUIO J1a00PATOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAaKIMM OpPraHUYECKHUX BEILECTB, JEHaTypauus OEIKOB IHpu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHHKH O€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHYECKOTO 3KCIEepUMEHTa B (hopMe 3allUCH YpaBHEHHUH COOTBETCTBYIOILIUX pEAKLHUH U
(dbopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOMIOJAaTh MpaBWila SKOJIOTMYECKH Ie1ecO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENEIEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbicia nokasarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOrO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUId O0YYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELECTB U XUMUYECKUX SIBJICHMUIA;

JUIs  clenblX U craaboBUAANIMX OOy4yaroIlMXCs: YMEHHE MCIOJb30BaTh penbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XHWMHUYECKOM COCTaBIAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIE;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATraroIIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklMid, pacTBOp, DIIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYCCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIHh, XUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBPAILLEHUS DHEPrUU MPU XUMUUYECKHUX
peaKHI/IZX), SaKOHOMepHOCTI/I, CHMBOHH‘I@CKI/Iﬁ A3bIK XWMMHH, MHpOBOSSpqueCKHe 3HaHMHA,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJTYyYEeHUH U O€30IMacCHOM HCIOJIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM JEATEIHHOCTH YEIOBEKa;



c(OpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABIUBAThH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUUYECKYIO CHMBOJUKY JJIsl COCTaBJICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEralmi€Has W3BECTb, IUThEBAs COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aToMHasi, MOJICKYJspHAas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE 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  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeHnieneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
coeuHEHUH Mo nepuogam u rpynnam [leproandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIUYHBIX KJIACCOB, IOATBEPXkAATh CYIIECTBOBAaHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMH BEIIECTBAMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
nMpu3HaKaM (YHCIy W COCTaBYy pEarupyrolIux BEUIECTB, TEMIOBOMY J(MQEKTy peakuuw,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUYHUThIBas YCJIOBUS, MPU KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nYHbIX (HAaKTOPOB; XapakTep CMEIIEHUS XWMHUYECKOr0 paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npecTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMUYECKOTo
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKHUX
peakIMax, Macchl BeIlecTBAa UM 00BbEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PdekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/ATh MpaBUiia MOJb30BAHUS XUMHUYECKOW TOCYIO0N U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAILEHUS C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTE YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue NeEpoKcHIa BOAOPOAAa B NPHUCYTCTBUM KaTalu3aTopa, ONPEIAEIECHHUE CPENbl
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMH Ha
cyibdar-, kapOOHAT- U XJOPHUJ-AaHUOHbI, HA KATUOH aMMOHMSI, PEIIEHUE KCHEPUMEHTAIbHbBIX
3agad mo teMam «Mertamasl» U «Hemeramisl») B COOTBETCTBUM C TPABWIIAMH TEXHUKU
0€30I1aCHOCTH NP 0OpaIlleHUH C BELIECTBAMU U JIAOOPATOPHBIM 000PYJOBAHUEM, NIPE/ICTABIIATh
pe3ybTaThl XMMHYECKOTO SKCIIepHUMEHTa B (opMe 3amucH YpPaBHEHHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIupoBaTh BHIBOJbBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(POPMALHIO,
[OJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, VHTepHET u
JAPYTHX);

c(OPMHPOBAHHOCTh YMEHHMHM COOJIIOJaTh TpaBMJIa SKOJIOIMYECKH Le1ecO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH IEATETHPHOCTH B LENAX COXPAHEHHs CBOErO 3I0POBbS M
OKpY’Karollel MPUPOJHOM Cpelbl, OCO3HABAaTh OMACHOCTh BO3JEHCTBHS Ha YKUBBIE OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIch mokasatens [1/IK, moscHATh Ha mpuMepax CrocoObI
YMEHBIICHUS U NPEeIOTBPAILEHHs UX BPEJAHOI0 BO3ICHCTBUS HA OpPraHNU3M YEJIO0BEKa;

JUI OOYYarOIIMXCs ¢ OrpAaHMYCHHBIMH BO3MOXHOCTSIMH 3J0POBBS: YMEHHE NPHUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUM;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIOIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy o0o3HaueHui JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m
NPOrpamMMbl Bcero Koﬁﬂ TPOILHBIC Hpgucnmecxne o0pa3oBaTte/ibHbIE
padoTbl padoTbI pecypes
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamer oprannueckoit xumun. Teopust
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nea 2. Yruesogopoasl
2.1 [IpenenbHbIe YTIeBOAOPOABI — ATKAHBI 2
29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
' aJKaJMEHbI, AJIKUHBI
2.3 ApomMaTHYeCKHe yTIeBOA0POIbI 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crupter. @enon 3
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VrneBoasl 3 1
Hroro 1o pasneny 13
Pa3znea 4. A3oTconeprkaiiye opraHnyecKkue coeIuHeHus
4.1 AmuHBL. AMUHOKHCIIOTHL. benku 3




Uroro no pazgeny

Pa3pnen S. BeicOkoMOJIeKY/ISIpHBIE COCAUHEHUSA

5.1 . Imactmacchl. Kayayku. Bomoksa 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/
NMpOrpamMmbl Bcero KO;Tpom’m’Ie H%aKTquCKHe o0pa3oBaTejibHbIE
a0oThI a0oThI
pabo paoo pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cuCTeMa XUMUYCCKUX 3
anemeHToB 1. . Meneneena
19 Crpoenue Bemectsa. MHoroo6pasue 4
' BELECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertabl 6 1
2.2 Hemerannsl 9 1 1
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Hroro no pazneny 17

Pa3zgen 3. XuMus u :KU3HL

3.1 ‘ XuMus U KHU3Hb 4

Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Konrpoubhble | IIpakrieckue fl[3yqeﬂml gﬁ[?agosaTeanme
padoThI padoThI pecypebi
1 [IpenmeTt opraHuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHst OpraHM4YECKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux semects. Homenkiatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AnKaHbI: COCTAB 1 CTPOCHHE, 1
TOMOJIOTMUYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUieH U NPONUIeH — IpocTeiine 1
IIPEICTAaBUTENH aJIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 n
9 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHMS,
10 TOMOJIOTUYECKHH psAl. ATIETHIICH — 1
IIPOCTEUILNN NIPEACTABUTEIb AIIKUHOB
11 Beluncienus 1o ypaBHEHUIO XUMHUYECKOU 1




peaku

ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12
apeHoB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IPUHAIIEKALIMX K Pa3IMUHBIM KIaccam
[IpupoHBIE MCTOUHUKY YTIIEBOJOPOJIOB:

14 MPUPOHBIN ra3 U MOMyTHBIE HE(TAHBIC
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIE
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu

16 Kontposnbnas paboTta mo pazaery
«YTIeBOIOPOIBI»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TJIULEPUH

19 ®deHol: cTpoeHue MOIIEKYJIEL, ¢usnyeckue
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
aleTanpaeru]. AeToH

21 OAHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAsl M YKCYCHAs

29 IIpaxTrueckas pa6f)Ta Ne 2. «CBolicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

24 Mpina Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIIEE NEICTBHE

o5 CrnoxHble 3(UpbI KaK MPOU3BOIHBIE

KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX




a¢hupoB

XKupsl: runpoan3, npuMeHeHue,

26
OuoJIOrNYecKast PoJib KUPOB

VYTaeBobl: COCTaB, KiIaccuukanus.
27 Baxueiiime npeacTaBuTeNM: TIOK03a,
¢bpykTO3a, caxaposa

28 Kpaxman u nemnono3a Kak nNpupogHbie
MOJINMEPBI

KonTponbHas pabota no pazaeny

29 «Kucnopopacoaepxaiiyue opraHuuecKre
COEIUHEHMS»
30 AMUHBI: METHJIAMWH Y aHUINH

AMUHOKHUCIIOTHI KaK aM(oTepHbIE
31 OpraHUYECKUE COCAMHEHUS, UX
ouosornyeckoe 3HaueHue. Ilentuast

32 benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEUHEHUS

33 OCHOBHBIE TTOHSITHSA XUMHHU
BBICOKOMOJICKYJIAPHBIX COG}II/IHGHI/II\/'I

OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[InmacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUHN 3IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

KoauuyecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHust

DJIEeKTPOHHBIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

[lepuonnueckuit 3akoH u Ilepuoguueckas
cUcTeMa XUMMUYECKuX anemMeHToB /1. .
MenieneeBa, X CB3b C COBPEMEHHOM
TEOPUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COCAUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CHCTEMBbI
xumMuudeckux ayemenToB .. Meneneena B
pPa3BUTHUU HAYKH

CrpoeHue BemecTBa. XUMU4eCKast CBsI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBsI3U. Bonoponnas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILLECTBA B pacTBOPE

Knaccudukanus 1 HoMeHKIATypa
HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, PA3JTUYHBIX
KJIacCOB

Knaccudukanms XuMruuecKux peakiuii B




HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
3aKOH COXpAaHEHMS MAcChl BEIIECTB; 3aKOH
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTUMbIE pEaKIUH.
XUMHYecKoe paBHOBECHE

10

[TpakTrueckas padota Ne 1. «BnustHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakinm»

11

12

13

14

15

DJIeKTpoJIMTHYECKasl aAuccoruanus. [lonstue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peakniun nonHoro oomeHa. I'uaponu3
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC
peakuuu. [TonsTre 00 snexTponnze
pacIyIaBoB M pacCTBOPOB COJIEH

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Meraiuel, ux nosioxenue B [lepuoanyeckoii
CHUCTEME XMMHUYECKHX d1emeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Gpuznyeckue cBOWCTBa
METaJJIOB

CrmuaBsl METaLIOB. DJIEKTPOXUMUYECKHN P
HaIIpsDKEHUN METaJUIOB

16

XHWMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, KaJui, Kaablluid, MarHuH,
AITIOMUHUN) U UX COETUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAN U UX
COCTUHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHUN




19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Mertamis»"

20

21

22

Hemeramiel, BX MOJOXKEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

®uU3NYECKUE CBOMCTBA HEMETAILJIOB.
AJIoTponus HEeMETauIoB (Ha puMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)
XHAMHMYECKUE CBOMCTBA TAJIOI€HOB, CEPhI U UX
COETUHEHUN

23

24

25

XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COE€IUHEHUN

XHUMUYECKUE CBOKCTBA yIIepoaa, KPEMHUS U
HUX COeIUHEHUN

[IprumeHeHne BaX)HEUIINX HEMETAVIOB U UX
COE€TMHEHUH

26

27

28

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
Teme «HemeTramnel». Beranciaenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘IGCKI/IC paCLIéTI)I

[IpakTuueckas padora Ne 3. «Pemenue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TeEMe
"Hemertamnsl"»

KonTtponsHas pabora mo TemMam «MeTambny
u «Hemeramnbi»

29

HeopraHquCKHe 1 OPraHnv4C€CKHUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC 1 OPraHUvICCKHUEC OCHOBAHUSA

30

AMpoTepHbIC HEOPraHUYEeCKHEe U
OpraHMYecKue coeJUHEHMs. | eHeTnueckast
CBSI3b HEOPraHMYECKUX U OPraHMYECKUX




BEILIECTB

Pone xumuu B o0ecrieueHun BKOHOFHHGCKOﬁ,

31 JHEPTeTHYECKOHN U MUIIEBOW 0€30IaCHOCTH, 1
Pa3BUTHH MEJIUIIUHBI
[Ipeacrarnenus 00 0OMKUX HAYYHBIX
32 IIPUHLIMIIAX POMBILIUIEHHOTO MOTY4YEHHUS 1
BaXHEUIIINX BEILECTB
33 UYenoBek B MUPE BEIIECTB U MAaTECPHAIIOB 1
34 XHUMHS U 3T0POBbE YEIOBEKa 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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