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HOACHUTEJIBHASA 3AIIMCKA

IIporpamma o XuMHuM Ha ypOBHE CpEAHEro 0011ero oopa3zoBanus pazpaboTaHa Ha OCHOBE
TpeOOBaHU K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMbl CPETHETO 00IIIEro
obpazoBanusi, npeactaBieHHbIX B DI'OC COO, ¢ yuérom Konnenuuu npemnogaBanusi y4eOHOTO
npeaMera « XuMus» B 00pazoBaTelIbHbIX opranu3anusax Poccuiickoii @enepanuu, peaan3yonmx
OCHOBHbIE 00pa3oBaTelbHbIE IPOrpaMMbl, (QenepaabHOM pabodel mHporpaMMbl y4eOHOro
npeaMera « XuMUs» ¥ OCHOBHBIX TOJIOKEHUH (enepanbHoil paboueil mporpaMMbl BOCIUTAHUS.

OcHOBY MOAXOIOB K pa3pabOTKe HpOrpaMMbl IO XHMHH, K ONPEAEICHUIO OOLIeiH
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUSL OOYYAIOIIUXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumusi» g 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIIM KOHLIETITYaJbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH II€JIEH, COJIEp)KaHHs, pPE3yJIbTaTOB OOydYeHHsS U
TpeOOBaHUI K YPOBHIO IOATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHUE, TOIy4aeMoO€ BBITYCKHHKaMH 00IIeo0pa3oBaTebHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKHUT
3aBEpLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, IPUCYIUX LIEJTOCTHON CUCTEME XMMHUYECKOTr0 00pa3oBaHusl. DTU LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YelIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pPOBbIO U IPUPOJHON Cpere.
Peammsyercst xumudeckoe o0Opa3oBaHHWe OOydYalOUIMXCS Ha YPOBHE CpeaHero oOmiero
0o0pa3oBaHus CpPeACTBAMU Yy4eOHOIro mpeaMeTa «XUMUsS», COAECpP)KaHUE U ITOCTPOEHUE KOTOPOIo
OlpejiesieHbl B MPOrpaMMe MO XUMHHM C y4€TOM creuu(uKd HAayKd XUMUHU, €€ 3HAYEHUsS B
[O3HAHUU IPUPOBI U B MaTEpUANbHOM >KM3HM OOLIECTBa, a TaKkKe ¢ Y4ETOM oOIuX Leneil u
IPUHLIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbBI CpPEIHEro oOIIero
obpazoBanus B Poccuiickoii @enepamuu.

XuMUs KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0COOYI0 POJb B COBPEMEHHOM
LUBWIN3ALUHU, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyJabTypbl. OHa BHOCUT CBOH BKIaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOT'O MBIIUIEHUS, B CO3aHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy»aroleM MUpPe KaK O €UHCTBE MPUPO/IbI U YelIOBEeKa, KOTOpoe (POPMUPYETCs B XMMUHU Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOI'O COCTaBa OKPYXAIOLIET0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUS.

TecHo B3aMMoOAEWCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YacThbl0 MHPOBOM KYJbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCIELIHOTO Tpyaa U
KHU3HU KaXJao0ro wieHa obmectBa. CoBpeMEeHHash XMMHUsl KaK HayKa CO3UJaTelIbHas, KaKk Hayka
BBICOKMX TE€XHOJIOTUI HaIlpaBJIeHa Ha PELIEHUE II00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIIEBOM, IKOTIOTHYECKON O€30M1aCHOCTH U OXPaHbl
310POBBSI.

B coorBercTBUM ¢ OOIMMH LENSIMH M HPUHIUIIAMU CPEIHEro obImero odpa3zoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 0a30BbI ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJTrOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS B JKHU3Hb COLIMYMA,
POI0JDKeHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsgomuMu  peameta «XUMHs» SBISIOTCS 0azoBble Kypchl — «Opranuueckas
XUMHU» U «O0Ias 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAyKU: cHCTEMa 3HaHUM M0 HEOPraHUYECKONH XUMHH (C BKJIIOUEHUEM
3HaHUH U3 001e XUMUM) U OpraHuyeckoi Xxumun. PopMUpoBaHKE JaHHOMN CHCTEMBbI 3HAHUH MTPH
M3Y4YEHUU TpeaMeTa o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000Opa3Hsl BEIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepkanusi KypcoB — «Oprannueckas xumus» u «O011as 1 HeopraHu4decKas
XUMHS» cPOpMUpOBaHa B MPOrpaMMe M0 XMMHHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K W3YUYEHUIO



y4eOHOro Marepuana W OO0YyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHHWN Ha
OIPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHH BEIIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHMYECKUX COEIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXUMUYECKUX M DJIEKTPOHHBIX NPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 u3ydaeMbIX B Kypce BELIECTBaX HAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTUBHBIX COCIMHEHHMHA. B Kypce OpraHm4eckoil XMMHU TMOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBSA3H, KIACCU(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKOHN peaKIiH.

[To HOBBIM yTIJIOM 3peHHUs B IpeAMETe «XUMHs» 0a30BOr0 YpOBHS paccMaTpUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUM Marepuan u
(baKTOJIOTHUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckass XMMHUsA» OOyUarOIIMMCS MPEJOCTaBIAETCs BO3MOXKHOCTb OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHA C OOIIECTEOPETHUECKUX W METOIOJIOTUYECKUX TTO3UIIHH,
ri1y0Xe MOHATh UCTOPUYECKOe H3MEHEHHE (YyHKIMHM 3TOro 3akoHa — oT oOoOmarouiei 10
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUH O BaKHEHIIMX BEIECTBaX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHHH, a TAKKEe 0 XUMUYECKUX PEAKIUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAHHS
nononHsercs B Kypcax 10 um 11 kjaccoB alieMEHTaMu  COJEPXKaHMs, HMEIOLUIMMU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aUMOCBSI3M XUMHHM C JPYTUMH HayKaMH, pacKpblBaloT €€ poib B I103HABAaTEJIbHOW U
IIPAKTUYECKON JESTEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IPOLECCY
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaXx, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MUH(OPMAIMIO ¥ INPUMEHSTh €€ sl NOMOJHEHUs 3HaHUH, pelieHUs
MHTEJJIEKTYyaJIbHbIX U 3KCIIEPUMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3a7ad. B 1menom coaepkanue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha (popMUpOBaHUE Y
00yJaromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMaHUSI (PUI0oCcOPCKUX MIEH, TaKuX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MKy HOBBIMH (paKTaMH M TEOPETHUECKUMH MPEANOChUIKAaMHU,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHUs
HHEPTreTUUECKUX PECYPCOB, CHIPhsI, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MAaTepHAJIOB.

B nmnnane pemeHus 3anad BOCHUTAHMS, Pa3BUTHUS W COLMAIM3ALUU O0yYaroluxcs
NPUHATBIE TPOTpPaMMON MO XHMHUHU TOAXOJbl K OINPEICNICHUIO COAEPKAaHUS U TOCTPOCHHUS
npeaMeTa TpeayCcMaTpuBaoT (pOpPMUPOBAHUE YHHBEPCATBHBIX YYEOHBIX NEHCTBHUN, MMEIOIINX
6a30Boe 3HauUEHHE JUIsl pa3IMYHBIX BHJIOB JIEATEIILHOCTH: PEICHUs MpobieM, MOUCKa, aHaIu3a U
00paboTkn uMHPOpMaAIMK, HEOOXOMUMBIX JJIsi NPUOOpPETEHHs] ONbITa MPAKTHUUECKOH U
UCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B TIO3HAHUHM XUMMUHU.

B npaxTuke npenoiaBaHus XUMHUK Kak Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus, Tak U
Ha ypOBHE CPEHEro 0011ero oopa3zoBaHus, Py ONPEAEICHUN COAEPIKATEIbHON XapaKTepUCTHKH
Hene W3y4deHHs IpelMeTa HalpaBiIeHHEM IE€PBOCTEIIEHHON 3HAUYMMOCTH TPaJUIMOHHO
npu3Haércst (OPMHpPOBAHHME OCHOB XHMMHYECKOW HAyKHM Kak o00JacTh COBPEMEHHOIo
€CTECTBO3HAHMUS, PAKTUYECKON JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOI'0 U3 KOMIIOHEHTOB MUPOBOI
KylbTypsl. C METOAMYECKON TOUYKHM 3pPEHMSI TaKOM IOJAXOJ K OIPENEICHMIO LEJeld M3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo AaHHOW TOYKE 3pEHMS TJABHBIMHU LEISAMU M3Y4YEeHHs MpeaMeTa «XHUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

¢dbopMHpOBaHHE CHUCTEMbl XHUMHUYECKHMX 3HAHMH KaK BaKHEHIIEH COCTaBIISAIOLICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpPA, B OCHOBE KOTOpPOM JeXKaT KIIIOYEBbIE TOHATHS,
(byHIaMeHTaJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOEHHE sS3bIKa HAYKH, YCBOCHHE U MOHUMAaHUE



CYIIIHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJIEHUE C UCTOpUen
WX Pa3BUTHUS U CTAHOBJICHHSI,

(dbopMUpOBaHHE U PAa3BUTHE MPEJCTaBICHUI O HAYYHBIX METOJaX MO3HAHHs BEUIECTB U
XUMHUYECKHX PEeaKluid, HEOOXOMUMBIX JJisi MPUOOPETCHUS YMEHUW OPHUCHTHPOBATHCS B MHPE
BEIIECTB U XUMUYECKUX SIBJICHUI, UMEIOLINX MECTO B IIPUPOJIC, B IPAKTUUECKON U MOBCETHEBHOMN
KU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB AESITENbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U O0BSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTa, COOJTIOICHUEM TIPABHIT O€30MaCHOTO OOPAICHHS C BEIECTBAMH.

Hapsny ¢ atuM, copepxatenbHas XapakTepUCTUKA IIeJiel U 3a[a4 U3y4YeHHUs IpeaMeTa B
porpaMMe 1Mo XMMUHW YTOUYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucTteme cpeaHero oduiero oopazoanusi. CerofHs B MpenoJjaBaHuU XUMHH B OOJIbIIEH CTEIIEHU
0THaéTCsl MPEANOYTEHUE MPAKTUIECKON KOMIIOHEHTE COZiep KaHusl 00yUueHHsI, OpUEHTHPOBAHHON
Ha MOJTOTOBKY BBIMMYCKHHKa OOIIe00pa3oBaTeIbHON OpraHU3alliH, BIAJCIONIEr0 He HaOOpoM
3HaHWHA, a (PYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M yMEHHSIMH aKTHBHOTO
MOJTy4YeHUsl 3HaHUN U IPUMEHEHHS UX B PeajbHOU KU3HU JJIs PEIICHUS IPAKTUYECKUX 3a/1a4.

B cBa3m ¢ 3THM mpu M3y4YeHWHM npeaMeTa «XHMHS» JOMHHHPYIOIIEE 3HAUYCHUE
MpUOOPETAIOT TaKue 1IeNIU U 3a7a4u, KaK

ajanrtanus OoOy4aromMXCcs K  YCIOBHSM JWHAMHYHO  Pa3BHBAIOIICTOCS  MUPA,
dbopMupoBaHHE HHTEIUIEKTYaJlbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TPHHSTAIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

¢dbopmupoBaHre y OOYYaAIOMIMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl Pa3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS MPOoOIieM,
MOWCKa, aHamM3a W 00paboTku WHGPOpPMAIMH, HEOOXOIMMBIX JUISI TPHOOPETEHHS OIBITA
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXKe Ui OLIEHKH C
MO3UIUI IKOJIOTUYCCKOM 0€30MaCHOCTH XapaKTepa BIHSHUS BEIICCTB M XUMUYECKUX TIPOIIECCOB
Ha OpPTraHW3M YeJIOBEKa U IPUPOJIHYIO CPEdy;

pa3BHUTHE IMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEMH
00y4JaromuXcsl: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA IO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSAMH, UCIIOJIE30BaTh COBPEMEHHBIEC NH(DOPMAIIHOHHBIC
TEXHOJIOTHH JJIsl TOMCKA M aHalIu3a y4eOHOW U Hay4YHO-TIOMYJIApHONW HH(DOPMALIUU XUMHUYECKOTO
COJIepKAHUS;

(dhopMUpOBaHHE U Pa3BUTHE Y OOYUAIOIINXCS ACCOIUATUBHOTO U TIOTHYECKOTO MBILIUICHUS,
HaOMIOATEIPHOCTH, COOPAaHHOCTH, AaKKYypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Yy OOYyYaromMXCcs YOSKIEHHOCTH B TYMaHUCTHYECKON HAIpPaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEHIEHUH THo0aldbHBIX  MPOOJEeM  palloHaIbHOTO
MIPUPOJIOTIONH30BAHUS, TIOTMOJHEHUS SHEPreTUYECKUX PECYpPCOB H COXPaHEHUS MPHPOJTHOTO
paBHOBECHSI, 0CO3HAHUS HEOOXOIMMOCTH OEPEKHOTO OTHOILIEHUS K TIPUPOJIE U CBOEMY 3/I0POBBIO,
a TaKke MPUOOPETEHUS ONBITA MCIIOIH30BAHUS IMOYICHHBIX 3HAHUN JIJISI IIPUHSATUS TPAMOTHBIX
pelIeHui B CUTYaIlUsAX, CBI3aHHBIX C XUMHUYECKUMH SBICHUSMHU.

B yuebHOM mnmane cpemHero oo0mero o0pa3oBaHus MPEAMET « XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn « EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OO1ee 9nCI0 9acoB, OTBEIEHHBIX I M3YUCHHS] XUMUH, Ha 0a30BOM YPOBHE CPETHETO
obmrero oopazoBanus, cocTaBiser 68 yacos: B 10 kimacce — 34 gaca (1 yac B Hegento), B 11 kimacce
— 34 gaca (1 gac B Hezemto).

COIEPKAHUE OBYYEHMUS

10 KJIACC



OPI'TAHUYECKAS XUMUA

TeopeTnueckrne OCHOBbI OPraHN4ECKOW XUMHUH

IIpenMer opraHn4eckol XUMHUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B IOIYYCHUH
HOBBIX BEILIECTB U MaTepuaoB. Teopus cTpoeHus: oprannueckux coeauHenuii A. M. bytneposa,
e€ OocHOBHbIe NONOXKEeHUA. CTpyKTypHble (DOpPMyJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

IIpencraBnenne o  kiaccuukanuum  opraHudeckux — BemjectB.  HomeHnkiarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaTudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIECH KIIACCOB OPraHUYECKUX BELIECTB.

DKcrepUMEHTANIBHBIE METO/IbI M3YUYEHHUS BELIECTB M MX IPEBPAIICHUN: 03HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYECKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (IJIaBjieHUE, OOyIIIMBAHUE U TOPEHNUE).

VYri1eBo10pOsI

AJNKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMYECKHUN psA. MeraH M 3TaH — HpocTedIne
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (PEaKIK 3aMEILCHHsI K TOPEHUS),
HaXO0XJIEHUE B IPUPOJIE, IOIyYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH Psii. DTUIIEH U MPONUIIEH — IPOCTEHIIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPHU3aLlN ), TOIyYeHUE U IPUMEHEHUE.

Anxaauensl: Oytaauen-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKUE
cBoiicTBa (peakuus noaumepusanun). IloayyeHne CHHTETHUECKOTO KayuyKa U PE3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTUYECKUH psn. ALETWIEH —
NPOCTEHIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUUECKHE CBOMCTBA
(peakiuy ruIpupoBaHus, raloreHUPOBAHUS, TUAPATALMHI, TOPEHNUS ), IOJyUYCHUE U IPUMEHEHHE.

Apenbl. beHson: cocraB, crpoeHue, (pU3MYECKHEe M XUMUYCCKHE CBOKMCTBa (peakuuu
rajJJoreHUPOBAHUS M HUTPOBAHUs), MOJIy4YeHHE U NpUMEHEeHue. Toayois: cocTaB, CTpOEHHE,
¢duznyecKkue 1 XMMHUYECKHE CBOMCTBA (peaklMK rajloreHUpOBaHUs U HUTPOBAHUS ), IOTyUEHHUE U
npuMeHeHne. TOKCHMYHOCTh apeHOB. ['eHeTMueckas CBA3b MEXAY YIVIEBOJOPOJAaMH,
MIPUHAJICKAMMH K pa3JInYHbIM KJlaccaM.

[TpupoHbIe HCTOYHHUKH YTIAEBOAOPOAOB. [IpupoHbIi Ta3 U NONyTHBIE HEPTAHBIE Ta3bl.
Hedtb u e€ npoucxoxnenue. CrnocoObl nepepadboTKH HEPTH: IEPETOHKA, KPEKUHT (TEPMUUECKUH,
KaTaluTuueckuil), mnmponu3. [IpogykTel mnepepaboTku HedpTH, HUX NpPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThl €ro NepepadboTKH.

OKCIepUMEHTAIIBHBIE METO/IbI U3yUYEHUS BEUIECTB U UX MPEBPAILECHUN: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, kojutekiun «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, NPOBEJICHHE MPAKTUYECKOH pabOThI:
MIOJIyYEHHUE ITWICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHble 3anaun.

Bolunicnenuss mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEaKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

Kucnoponcoaep:xaiue opraHn4ecKue COeAMHEHNS

[IpenenpHble OJHOATOMHBIE CHIHMPTHL. METaHON M 3TaHOJ: CTPOEHHE, (QU3NYECKHe U
XMMHUYECKHE CBOICTBA (peaklUMu ¢ aKTUBHBIMU MeETaJUlaMH, TaJOr€HOBOJOPOJaMHU, TOPEHUE),
IpuMeHeHne. BolopoiHbIe CBA3M MEXK/y MOJIEKYJIAMH CIUPTOB. J[efiCTBHE METaHOJIA U ATAHOJIA
Ha OpPraHu3M YEJIOBEKA.

MHoOroaroMHble CHHUPTHL. OTHIEHIJIMKONb W TJIMLEPUH: CTpOeHHe, (PU3NYECKUEe U
XMMHUYECKHE CBOMCTBA (B3aUMO/IECTBHE CO MIETOYHBIMU METAJIJIaMU, Ka4eCTBEHHAsI peaKiiys Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiulepuHa U
STUJICHTJIUKOJISL.



®deHoJ: CTpPOSHHUE MOJICKYJbI, (U3UYECKHEe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpperuabpl U KeToHbl. Dopmanbaeruj, aueTalbIeTH]: CTpOCHHE, (QHU3NYECKUE U
XUMHYECKHE CBOWCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaYECTBEHHBIE pEAKIIMH),
MOJTy4YeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpeeTbHBIE KApOOHOBBIE KUCIOTH. MypaBbiHAS U YKCYCHAs! KUCIIOTHI:
CcTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA (CBOIMCTBA, 00IIKeE /IS KJ1acca KUCIOT, PeaKus
Tepu(UKaANMK), TOoNyueHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaKk COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX
MOIOLIEE NEUCTBHE.

Crnosxuble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['UAPONH3 CIIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoabl: cocTaB, KjlaccU(pUKaus yrieBoaoB (MOHO-, TU- U Moyrcaxapuibl). I moko3a
— MPOCTEUIINI MOHOCAXapHJ: OCOOCHHOCTU CTPOCHHUS MOJEKYJbI, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoseicteue ¢ ruapokcugom menu(1l), okucnenne aMMuauHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKJIECHHUE B MPUPOJE, MPUMEHEHHUE,
ouonorudeckas poiib. @otocunres. PpykTo3a Kak U30Mep IIIOKO3bI.

Kpaxman u nesmiono3a kak npupojiHbie noauMepsl. CTpoeHHe Kpaxmalla U LEUII0JI03bI.
Ou3nyecKkue U XUMUUECKHE CBOMCTBA KpaxMaina (THIpOan3, KaYeCTBEHHAs PEaKIusi C HOAO0M).

OKClepUMEHTAJIbHBIE METOJbl M3yY€HHUs BEIIECTB M UX MPEBpAIICHUN: NPOBEACHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCiIeHHe 3TaHoia okcugoMm wmeau(ll)), MHOroaroMHbIX
cnupToB (B3aumopeiicTBue rmuepuHa ¢ ruapokcugom menu(ll)), anpaerunmoB (okucieHue
aMMuaydHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEACHHE MTPAKTUIECKON PabOThI: CBOMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnsble 3anaun.

Bolunicnenuss mo ypaBHEHUIO XHMHYECKOM peakiuu (Macchl, 00bEéMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKIINN).

A3oTcoepkaliye opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIOTBl Kak aM{QOTepHble OpraHMYecKue coeAuHeHus. @Dusnueckue u
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha mpuMepe IMLKHA). buonormyeckoe 3HauyeHHe
amuHOKuCIOT. [lentumasl.

benku kak mpuposiHbIE BBICOKOMOJIEKYJSIpHbIE coeluHeHus. llepBuuHas, BTOpUYHAs U
TpPeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcIepUMEeHTaIbHbIE METOJIbl U3yUEHHS BELECTB M MX NpEBpalleHUi: HAOMI0JIeHHEe U
ONMCAaHNUE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypalus OENKOB MpH HarpeBaHUU, IBETHHIE
peakiuu 6eIKoB.

BricokoMoneKysipHble COSMHEHMS

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alluu, CpeaHss MojeKyspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJIMMEPHU3ALIUS U MTOJIMKOHICHCALINS.

DKcrepuMeHTalIbHbIE METO/Ibl M3yUEHHUs BEUIECTB U UX MPEBpallleHUuii: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBSI3N.

Peanuszanus MeXNpeaMETHBIX CBA3E€H NPU M3yUYEHUHU OpraHumdeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4YE€pe3 HCIOJb30BaHUWE KaK OOIIUMX E€CTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
MOHSITUM, ABISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmue ecTecTBEHHO-HAayuYHblE TOHSATHS: SIBJICHHE, HAy4YHbIH (DAaKT, TMIIOTe3a, 3aKOH,
TEOpHsl, aHaIM3, CHUHTE3, KIacCU(PHUKAIMs, MEpPUOJUYHOCTb, HAOIIOACHUE, H3MEpEHHeE,



9KCHEPUMEHT, MOJICTUPOBaHHUE.

®duszuka: MmaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, JHEPIE€TUUECKUN YPOBEHbD,
BEIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUYECKHE BEJIMYMHBI U €JMHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, ouocdepa, oOMeH BellecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yTrIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbL, TIOJE3HbIE HCKOAEMBbIE, TOIUINBO, PECYPCHI.

TexHosiorys: NuuieBble IPOAYKTHI, OCHOBBI PAllMOHAJILHOTO MUTAHUS, MOIOLIUE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETUUYECKHE MpenapaThbl, MaTepUalbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMmudeckuil siemMeHT. AToM. Slapo aroma, HW30TOMBI. DIEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB MO0 OpOUTANSIM B aTOMaxX 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DNeKTpOHHAs KOH(QUTYpAIIHs ATOMOB.

[lepuonnueckuin 3axkoH u lIlepumommueckas cucrema xumuyeckux siemMeHtoB J[. U.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBl XUMHUYECKHX
snemenToB JI. 1. MenaeneeBa ¢ COBpEMEHHON TEOPHUEl CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX U CIOKHBIX BEIIECTB
10 Tpynnam 1 nepuojam. 3HayeHUue NePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHYECKasi CBA3b. BHUIbI XUMUYECKON CBsi3M (KOBaJIGHTHAs
HEeNoJIsipHasl W TOJSpHas, MOHHAs, MeTajnyeckas). MexaHu3mbl 00pa3oBaHMs KOBaJCHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajneHTHOCTD.
DIEeKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJIEKyISIpPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsTHe o AucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOUIHBIE pacTBOpBL. MaccoBas 101st
BEILIECTBA B PaCTBOPE.

Knaccudukanus Heopranuueckux coequHeHuil. HomeHkIatypa HeopraHHYeCKHX
BEIIECTB. ['€HeTHMYECKass CBsA3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKANMX K Pa3IMYHBIM
KJIacCaM.

Xumunyeckas peakuus. Kiaccupukanus XMMHUYECKHX peakUil B HEOPraHUYECKOM u
OpraHWYECKOM XMMHUU. 3aKOH COXPaHEHMSI MACChl BELIECTB, 3aKOH COXPAHEHMS U MPEBpPALICHUS
SHEPTUU MPU XUMHUYECKUX PEaAKITUIX.

CkopocTh peakiuu, e€ 3aBHCHUMOCTh OT Pa3NUYHbIX (akTopoB. OOpaTUMbIe peakiuu.
Xumuyeckoe paBHOBecHE. DaKTOpbI, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunun Jle [larense.

OnektponuTrdeckas auccornuarusi. CwibHbBIE W clla0ble 3JIeKTpoauThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHasl, IIEJIOYHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

DKCIEepUMEHTAIbHBIE METOJbl U3YUYEHHUsSl BEIIECTB M UX MPEBpAlllCHHI: AEMOHCTpalus
tabmui «llepuomnueckas cuctema xumuueckux siaemMeHToB J[. WM. MenpeneeBa», u3ydeHue
MoJIeJlel KPUCTAJUIMUECKUX pPemEToK, HAaOMIOACHHEe | ONUCaHWE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAAa B TMPUCYTCTBUM KaTaau3aropa,
ONPEAEIIEHUE CPEABl PACTBOPOB BEIIECTB C NMOMOULIBIO YHHUBEPCAJIBHOIO MHAMKATOPA, PEAKLIMU



HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYECKON pPaboThl «BimsHuEe pa3auvHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIIHI.

Pacuérnebie 3anaun.

Pacuérel 110 ypaBHEHUSAM XUMUYECKUX PEAKLIUN, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAas JOJIs BEILIECTBAY.

Heoprannueckas xumus

Hemeramnsl. Ilomoxenune HemeramoB B Ilepuoandeckoil cucreMe XMMHYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (dDu3nueckue CBOMCTBA
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoia, cephl, hocdopa U yriaepoma).

XUMHUYECKHE CBOWMCTBA BAXKHEHIIMX HEMETAJUIOB (TalOTeHOB, Cepbl, a3ora, ¢ocdopa,
yIIepoaa U KPEeMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOIHBIX
COCIMHEHU).

[IpuMeHeHne Ba)KHEUIINX HEMETAIOB U UX COCIMHEHUM.

Meraiutbl. [lonoxenue MmetaiuioB B [leproanyueckoil cuctemMe XuMHYECKUX 3J1EMEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB MeTauioB. Obuiue
¢uznueckue cBoiictBa MeTaysioB. CIUIaBbl METAIOB. DJIEKTPOXMMHUECKUN psAJl HANpsLDKEHUMN
METaJIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPHUM, Kaluii, KaJbLMi, MarHuw,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIHA.

OO6mrre ciocoObl oy4YeHHst MeTaJUIOB. [IpMeneHre MeTayuioB B ObITY U TEXHUKE.

DKCHepUMEHTaIbHbIE METOJAbl HM3YyYEHHs BEIIECTB M HUX IMPEBpPALICHUN: H3yYCHHUE
KOJUIEKIIMU «MeTaibl U CIUIaBb», 00pa3lioB HEMETAJUIOB, PELICHHE SKCIIEPUMEHTAIBHBIX 3a/ad,
HAOMO/ICHUE U OINHCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCUIA AIIFOMHHMSI C PaCTBOpPaMM KHUCJIOT M I1I€JI04Yeli, KaueCTBEHHbIE PEaKIIMU Ha KATHOHBI
METaJlIoB).

Pacuérnsble 3anaun.

Pacuérel Maccel BemecTBa uiau 00bEMa Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKLMU BELIECTB, pacué€rbl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHS 1 )KU3Hb

Posnp xumun B oGecriedeHnn 3K0I0rHYeCKOM, SJHEPreTHYecKoi 1 MuIeBoi 0e30MacHOCTH,
pa3BuTHUU MeAUIUHEL. [IOHATHE 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX [POMBIIIJICHHOTO MOJXYYeHHUS
BOKHEHIIMX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MaTEPHAJIOB: Ba)XHEHIIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i 3JIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIEC yI00pEHUSI.

XuMHUsl ¥ 370pOBbE YENIOBEKa: MpaBUjia MCIIOJIb30BaHMS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacCHOTO HCIIOIb30BaHMs MPENnapaToB OLITOBOM XUMHUHU B TTIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3arus MexXIpeIMETHBIX CBSA3EH MPU M3YYEHUH OO0IIel U HEOPraHMYEeCKOH XUMHUH B
11 xnacce ocymiecTBiseTcs Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK W MOHSTHM, SBISIOUUXCS CUCTEMHBIMH JJIsi OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OOmre ecTeCTBEHHO-HAyUYHBIC TOHSATHUS: HAy4YHBIM (akT, THIOTE3a, 3aKOH, TEOpus,
aHaJIN3, CUHTE3, KJIaccuuKaus, NepuoInIHOCTh, HAOII0AEHUE, IKCIEPUMEHT, MOJIEJINPOBAHUE,
U3MEpEHUE, SABIICHUE.

®duszuka: marepusi, JHEprusi, Macca, aToM, 3JEKTPOH, MMPOTOH, HEHUTPOH, MOH, WM3OTOI,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusMm, JKocHucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,



BUTaMMHBI, OOMEH BELIECTB B OPraHU3MeE.
I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.
TexHosmorusa:  XuUMHM4YeCKas  IPOMBIIUIEHHOCTb,  METAJUIypIHs,  IPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEPUAIIOB, CEIbCKOX03HCTBEHHOE IIPOU3BOICTBO, IHUILEBAsi IPOMBIIUICHHOCT,
(dapMmarieBTUUYEeCKass ~ MPOMBIIUIEHHOCTb,  MPOU3BOJACTBO  KOCMETHYECKMX  IIpernaparos,
IIPOU3BOJCTBO KOHCTPYKILMOHHBIX MaTepuaos, JIEKTPOHHAs IIPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUU.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS OOYYaIONUMUCS
porpaMM cpeaHero obiiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U IMPEIMETHBIM).
HayuyHo-MeTonn4yeckoii OCHOBOW Uil pa3pabOTKH IUTAHUPYEMBIX pE3yJbTaTOB OCBOCHHS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBHM C CHCTEMHO-ACSTEIBHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeAMeTa « XMMUS» Ha YPOBHE CpeHEro o011ero o0pa3oBaHus BbIIEICHBI
CJICIYIONINE COCTABIIAIOINE:

OCO3HaHHE OOYYaIOIUMUCS POCCHMCKON Tpa)KIaHCKOW HACHTUYHOCTH — FOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HaJIM4YMe MOTUBALIUU K O0YYEHHIO;

IEJICHAPABICHHOE Pa3BUTHE BHYTPEHHHUX YOSKICHUN JTMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaromMXcs PyKOBOJCTBOBATHCS B CBOCH JEATEIILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, TMPUCYIIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIM4YMe TPABOCO3HAHUS JKOJIOTUYECKOW KYJIBTYpPbl M CHOCOOHOCTH CTaBUTH LIETH H
CTPOUTH )KU3HCHHBIC TUIAHBI.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS TpeaMeTa «XHUMHs» TOCTUTAIOTCS B €IWHCTBE
yu4eOHOH M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCHUHCKOTO
TpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOLIMMHU MPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSl U HPABCTBEHHOI'O CTAHOBJICHUS
JMYHOCTH 00yYaromuxcsl.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MpeaMeTa « XUMUS» OTpaxaroT cOPMUPOBAHHOCTD
OTIBITA ITO3HABATEIHLHON U PAKTUIECKOH AEATEITHPHOCTH 00YYAIOIIIXCS IO PeaT3al[iH IPHUHSTHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) TpakIaHCKOTO BOCITUTAHUS:

0CO3HaHUs 00yYaIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBOKEHUS K
3aKOHY U MPaBOIOPSAKY;

MPEJICTABICHHUSI O COIMABHBIX HOPMAax W MpPaBHJIaX MEKIUYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKON J€SITEIbHOCTH PU CO3/IaHUH YUEOHBIX MPOEKTOB,
peIIeHnr YUeOHBIX W TTO3HABATEIIBHBIX 33]1a4, BBITIOJTHECHHH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTHI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH e TETbHOCTH;

2) MaTpUOTUYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY W HAYYHOMY HACIIEIUIO OTEYECTBEHHOMH
XUMUH;



YBOKEHUS K IPOIECCY TBOPYECTBA B OOJIACTH TEOPUU W MPAKTUYECKOTO TPUMEHECHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT UIUTEIbHBIX HAOTIOACHUIA,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYAa YUEHBIX U TIPAKTUKOB;

MHTEpECa W TI03HABATEIbHBIX MOTHBOB B IIONYYCHHMH U TOCIEAYIOIIEM aHalu3e
UH(POPMAIIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYyallMH, CBSI3aHHBIC C XUMHUYECKUMHU SBICHHUSIMH, U
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHCHTUPYSICh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHHWBaTh CBOE MOBEJCHHE M IOCTYNKH CBOMX TOBApPHUIIEH C TO3HMIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUIN ITHX MOCTYIKOB;

4) hopMHpPOBaHUS KYJIBTYPHI 3J0POBBSI:

MOHMMAaHMs IIEHHOCTEH 370poBOro u Oe3zomacHOro obOpasa KHU3HHM, HEOOXOAWMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXHUYECKOMY 3JI0POBbIO;

cOOrOICHHST TpaBUil 0E30MacHOTO OOpAIEHUSI C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
YKU3HHU U B TPYJIOBOM JICATEIILHOCTH;

MOHVMAHMS IICHHOCTH TMPAaBWJ WHIWBHIYAILHOTO ¥ KOJUICKTHBHOTO 0€30MacHOro
TIOBEJICHHS B CUTYAIIHSIX, YTPOXKAFOIIUX 3I0POBBIO U YKH3HH JIFOJICH;

OCO3HAHUS TOCJICJCTBUN W HENPHSTHS BPEIHBIX MPUBBIUCK (YHOTPEOICHUS aTKOTOJIA,
HApKOTHKOB, KypeHHSI);

5) TpyZ1OBOTO BOCIIUTAHUS:

KOMMYHUKAaTHBHOH KOMIICTGHTHOCTH B y4eOHO-HCCIICIOBATEILCKON JCSITEIbHOCTH,
0O0IIECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUAAX JIEATSILHOCTH;

YCTAaHOBKM Ha AKTUBHOE Yy4YacTHE B PCIICHUH NPAKTUYCCKUX 33Jad COIHMAIbHOMN
HaIpaBJICHHOCTH (B PAMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HM3YYCHHUIO MPO(EccHil pa3iIudHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TPESIMETHBIX 3HAHU 110 XUMUU;

YBOXEHHUS K TPYILy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAIBHOH TPACKTOPUU OOpa30BaHUSA,
Oynyueit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C yUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPEOHOCTEN 00IIeCTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOUICHHUS K IPUPO/IE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MTOHMUMAHHUS TII00ATBHOTO XapaKTepa dKOJIOTHUIECKUX TPOOIIeM, BIUSHIS IKOHOMUIECKUX
MPOIIECCOB Ha COCTOSTHUE MPUPOIHON U COIUATBHON CPEIbL;

OCO3HAHUS HEOOXOIUMOCTH UCTIOIL30BaHUS JOCTHKCHUN XHUMHH TSI PEIICHUS BOITPOCOB
paIoHaIBHOTO MTPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPUATHUS JCUCTBUN, MPUHOCIIINX BpPE OKPYKAMOIIEH TPHUPOTHON cpeje,
YMEHHS TPOTHO3UPOBATh HEOIArONMpUATHBIE YKOJIOTMUYECKUE MOCIEACTBUS MPeapPUHIMAEMbIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HAJIM4YUsl PAa3BUTOTO HSKOJOTHYECKOTO MBINUICHHS], SKOJIOTHUECKON KyIbTyphl, OIBITA
JEATSIIBHOCTH  DKOJIOTMICCKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCS HWMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHUS aKTHBHO
MIPOTUBOCTOSATH UICOIOTHH XeMOo(oOouH;

7) IEHHOCTH HAYYHOTO MTO3HAHUS:

C(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MTPAKTUKU;

MMOHWMAaHHS CIeNU(DUKH XUMUU KaK HAyKH, OCO3HAaHWUA €€ poiu B (HOPMHPOBAHHH
paIoOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYy KaroIIeM



MHUpPE KAaK O E€IMHCTBE IPUPOABI M 4YEJIOBEKA, B MO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH M
peLeHn: mpoodIeM COXpaHeHHs IPHUPOTHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAYMMOCTH XHMMHUH U COBPEMEHHOW NMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOH pPOJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpBI, PELICHUH I100aJIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHsI YEIOBEUECTBA — ChIPEBOM,
HHEPreTUYECKOW, TMHUIIEBOH M DKOJOTHMYECKOW OE€30MacHOCTH, B PAa3BUTHH MEIHUIIMHBL,
00eCreyeHn! YCIOBHUH YCIIEIIHOro TPy ia U 3KOJOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
o0I11eCTBa;

€CTECTBCHHO-HAYYHOW T'PAaMOTHOCTHM: IIOHMMaHMs CYIIHOCTH METOIOB II03HAHUSA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOydyaeMble 3HAHUS IS
aHaiu3a U OOBACHEHMs SIBIICHUM OKpY’KAalOIIEro MUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUS AenaTb 000CHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LICJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENILHO MCII0JIb30BaTh XMMUYECKHUE 3HAHUS ISl PELICHUS TPodieM
B PEAJIBbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K ITO3HAHUIO U MCCIIE0BATENBCKOM ACSITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPBIBHOMY 00pa30oBaHHI0O M €caMOOOpa3oBaHHUIO, K
AKTMBHOMY TIIOJy4CHHMIO HOBBIX 3HAaHMM II0 XHMHHM B COOTBETCTBUHM C IKU3HECHHBIMH
HOTpPeOHOCTAMY;

UHTEpeca K OCOOCHHOCTSAM TpyJda B pasIUuHBIX cdepax mnpodecCHOHATLHON
JESATEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHS YYEOHOro mnpenMera «XHMHUsS» Ha YPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIFOYAIOT:

3HaYMMBbIC ISl (POPMHUPOBAHUS MHUPOBO33PCHUSI OOYUYAIOIIUXCS MEXIUCIUILUINHAPHBIC
(MeXTpeIMeTHbIC) O0IICHAYIHBIC TIOHSTHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOU KapTHHBI MUPa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEprus, SIBJICHUE, MPOIeCcC, CUCTEMa, HAYYHBIH ()aKT, MPHHIUII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIEI0BaHNE, HAOMIOACHUE, U3MEPEHHE, DIKCIIEPUMEHT U IPYTHE);

VHUBEpCAIbHBIC  y4eOHBIE  JeWcTBHs  (TIO3HABAaTeNbHBIC,  KOMMYHHUKATHBHEIC,
peryJsTHBHBIE), oOecneunBaroniye (GOpMUPOBaHHE (QYHKIMOHAIBHOH TPaMOTHOCTH H
COIMAITLHOW KOMITETEHITH 00YYarOIIHXCS;

CIIOCOOHOCTh ~ OOYyYalolIMXCs  UCIOJB30BaTh  OCBOEHHBIE  MEXIUCIUIUIMHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCATbHBIC YydYeOHBIC JCHCTBHS B II03HABATEIHHOW U
COLMAJIbHOM MPAKTHKE.

MeTtanpeMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJCHHE YHHUBEPCAIBHBIMH yYeOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OBaieHne YHUBEPCATBHBIMH YICOHBIMY ITO3HABATEITHHBIMU JCHCTBHSIMH:

1) 6a3oBbIe JIOTHYECKUE JCHCTBHUS:

CaMOCTOSITENILHO (DOPMYJTHPOBaTh W aKTyaJU3UPOBaTh TMPOOJEMY, BCECTOpPOHHE €&
paccMaTpUBaTh;

OTIPEICIIATh TN JEATSIIbHOCTH, 3ajaBas IMapamMeTpbl U KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;

WCIIOJIb30BaTh TMPH OCBOCHHWM 3HAHHWK MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJICISTH
XapaKTepHbIC TMPHU3HAKKM TOHATHH W yCTAHABIMBaTh WX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE MOHITHS JTSI OOBSICHEHUS OT/ICITBHBIX (PAKTOB M SBIICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHHU JIJISl KIIACCH(PHUKAIIUN BEIIECTB U XUMHUECKUX PEaKIINH;

YCTaHABJIMBATh MTPUYNHHO-CJICICTBEHHBIC CBSI3U MKy H3y4aeMbIMHU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJOTHH),



BBISIBJISITh 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSATH B IPOLEcCe NMO3HAHMS, MCIIOJIb3yEMble B XMMUU CUMBOJINYECKHUE (3HAKOBBIE)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OopMysa, YypaBHEHHME XUMHYECKOM peakuuu — IpU pPELIeHUH Y4eOHbIX
[I03HABATEJIbHBIX U TPAKTUYECKUX 3a7a4, IPUMEHITh Ha3BaHHbBIE MO/IEIIbHbIE IPEICTaBICHUS AJIs
BBISIBJICHHS XapaKTEPHBIX IIPU3HAKOB U3Y4YacMbIX BEILIECTB U XUMUYECKUX PEAKLU.

2) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

BJIaIETh OCHOBAMHU METOJI0OB HAYYHOI'O ITO3HAHMS BEILECTB U XUMUYECKUX PEAKLU;

dbopMynHpoBaTh LENM W 3adaydl MCCIENOBAHUSA, HCIOJNb30BATh IOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYXKIICHHIA,

BJIAJICTh HAaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBEACHMS YYEHUYECKHX
AKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IIpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb OOOOLIEHHS M BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npUOOpeTaTh ONBIT YYEHHUECKOW MCCIENOBATEIbCKOW M TPOEKTHOH JEATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ uHpopmaIuei:

OPUEHTHPOBATLCS B PA3IUYHBIX HCTOYHUKAX HHOpManuu (HayyHO-IOMYyJIsipHAs
JauTepaTtypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbE I0co0OMs, pecypchl IHTepHera),
aHATM3UPOBATH HH()OPMAIHIO PA3TUYHBIX BUAOB U (POPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
€€ JI0CTOBEPHOCTb ¥ HENPOTUBOPEUYHUBOCTH;

(dbopMynIHpOBaTh 3ampoChl M TPUMEHSTH pPa3IHMYHBIE METOIBI IMPH TIOMCKE W OTOOpe
uHpopMaLuu, HeOOXOAMMOM I BBINOJIHEHHS YUeOHbIX 3aJ1au ONPeaesIEHHOIO THUIIA;

pUOOPETaTh OMBIT MCIIOIB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH 1
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaJIbHYI0 (OpMY IpPEACTaBIECHUS HHPOPMAIUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHUE);

UCIIOJIb30BaTh HAay4HBIM S3bIK B KayecTBE CpEJICTBAa IpU padboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUYecKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MTPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

OBnazneHne yHUBEpCaJIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSMU:

3aJjaBaTh BOIIPOCHI 10 CYLIECTBY OOCYXk/1aeMOi TeMBI B XO/I€ TUAJIOra U/ JAUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIHUPOBATH CBOU MPEMAJIOKEHHUS OTHOCHUTEIBHO BBINOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIAaTh C MpPE3EHTAlMEN pe3ysNbTaTOB MO3HABATEIbHON N1E€ATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTA, MPaKTUUYEeCKONH paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3any y4eOHOro mpoekTa U (OpMYJIHpPOBATH BBIBOJBI MO pPE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MYTEM COTJIACOBAHUS TMO3UITUI B X0JIe 00CYKICHHS 1 0OMEHa MHEHUSIMHU.

OBnazneHne yHUBEpPCAIIbHBIMU PETYJISTUBHBIMU JEHCTBUSIMMU:

CaMOCTOSITENIHO TJIAHUPOBATh M OCYLIECTBIISITH CBOIO MO3HABATENBbHYIO AESTEIBHOCTD,
onpenenss e€ Ieau U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBIMOJHEHUHM y4e€OHBIX M HCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHs C YUETOM MOyuyeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKIUX;

OCYIIECTBIATh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTM Ha OCHOBE CaMOaHalu3a u



CaMOOIIEHKH.
NPEJMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUsh» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUM O XUMHYECKOH COCTAaBIISIIOIICH €CTEeCTBEHHO-
HAYYHOW KApPTUHBI MHpA, POJIM XUMUU B IO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBILUICHUST W KYJbTYpBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOMN IS
peIIeHUs TPAKTHYECKUX 33134 ¥ SKOJIOTHYEeCKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO
Y IPUPOJHON Cpene;

BJIAJICHUE CHCTEMOM XMMMYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATrArOIINE
MOHSATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAsA 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTH,
AJIEKTPOOTPHUIIATETILHOCTh, XUMUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BépHyTas U
COKpaléHHas), MOJb, MOJIIpHAsT Macca, MOJSIPHBIE 00BEM, YITIEpPOAHBIA  CKEJIET,
GyHKIMOHATbHAS TPyMNa, pajuKan, W30MEpHusi, U30MEpPbl, TOMOJOTUYECKUN psi, TOMOJIOTH,
YIJIEBOJOPObI, KACIOPOA U a30TCOAEpM AIINE COSAMHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOpUsI CTPOCHUSI OPTaHUYECKHUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMS, JISKAIIUE B OCHOBE MOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€301MaCHOM UCIIOJIb30BAaHUN BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JESATENbHOCTH YEIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUH BBISIBJISATH XapaKTEPHBIC MPU3HAKH MTOHITHIA, yCTaHABIINBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MTOHATHUS IIPU OMMCAaHUU COCTABA, CTPOEHUS U
MIPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(hOpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY JUISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POPMYIT OPraHUYECKHX BELIECTB
Y YpaBHEHUUM XMMHYECKUX PEAKLUN, U3rOTABIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WULTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHH yCTaHABIMBAThH MPUHAANIEKHOCTh U3YUYEHHBIX OPraHMUYECKUX
BEUIECTB IO HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJAcCy/TpyIle COEeIUHEHUN
(YrneBomopoabl, KHCIOPOA H  a30TCOAEpXKAllie COENWHEHHUS, BBICOKOMOJICKYJISPHbBIE
COEIMHEHUS), JaBaThb UM Ha3BaHUs Mo cucremarnueckoil HomeHkiarype (IUPAC), a takxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTMEIHHBIX OPTaHMYECKHUX BEIIECTB (ITHJICH, MPOIHIIEH,
alleTUJICH, STUJICHTJIMKONb, TIUIEPHH, (EHOJ, (HOpMaNbACTH, aleTATBJICTHA, MypaBbUHAs
KHCIIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTa, TIOK03a, (PpyKTO3a,
KpaxmaJl, LIeJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS ONpPEENSITh BHUIb XMMHUUYECKON CBS3UM B OpPraHMYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHs MPUMEHSTHh MOJOKEHUS TEOPUHU CTPOCHHS OPTaHHYECKHUX
BemectB A. M. bytiepoBa miis oOBSICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PUIMUECKHE W
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENEH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(meTan, 2TaH, STWJIEH, TPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyraguen-1,3, OenHszomn,
METaHOJ, dTaHOJ, YTUIICHTIUKOIb, TIUIEPUH, (PEHON, aleTalbIeTu/l, MypaBbHHAS U YKCYyCHas
KHUCIOTBI, TJIOKO3a, Kpaxmaj, IeJUI003a, aMHUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIYy HHMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKUX PEAKLIUU C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (popMyT,

c(hOPMUPOBAHHOCTh YMEHUSI XapaKTEpHU30BaThb HCTOYHUKU YTIEBOJIOPOJHOTO CHIPHS



(HedTh, MPUPOMHBIA Ta3, yrojb), CIOCOOBI MX TMEPEepadOTKHM M MPAKTUUECKOe MPUMEHEHUE
IPOJYKTOB MEPEepadOTKHU;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCICHUS MO XUMHYECKHM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WK MPOAYKTA pEaKLUH 110 U3BECTHBIM MAacCe,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN);

c(hOpPMUPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOU 3HAHHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, KCIONb3YeMbIX B XUMHUU MPU M3YYECHUM BEIIECTB U XUMHUYECKHX SBICHUI
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUIX, CBI3aHHbIX
C BEILIECTBAMU U MX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUI COOII0OIaTh MpaBUiIa MOJIb30BAHUS XUMUUYECKON MOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIOJHEHUIO JIA00PAaTOPHBIX XUMUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHI IJIAHUPOBAaTh M BBHIMOJHATH XUMHYECKUI SKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYEHUE HTHIICHA U U3YUYCHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPIraHUYECKUX BEIIECTB, IEHATypalis OCJIKOB IPU HArPEBaHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MPaBUIIAMH TEXHUKH 0€30MaCHOCTH MPH 00pallieHuu
C BELIECTBAaMH U JIaOOpPaTOpPHBIM 00OPYJOBaHHMEM, IMPEACTABIATH PE3YJIbTAThl XMMHUYECKOIO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHI COOTBETCTBYIOLIMX peakiuil ¥ (opMyIupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIM3HPOBATh XUMHUYECKYI0 HHGOpPMAIHUIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmMaruu, UHTepHET U IpyTux);

cOpMUPOBAHHOCTh YMEHHH COOMIOJaTh MpaBWiIa JKOJIOTUYECKH IIEJIECO00pa3HOro
NOBE/IEHUA B OBITY M TPYAOBOH [EATENbHOCTH B ILEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKpYXaroIlel MPUPOJHOIN cpelbl, 0OCO3HaBaTh OMACHOCTh BO3ACHCTBHS Ha >KUBBIC OPTaHU3MBbI
ONpeAeNEéHHBIX OpPraHMYeCKUX BeUIeCTB, MOHUMMAas cMbici mnokaszarens [1/JIK, mosicHaTe Ha
npuMepax crocoObl YMEHBIIECHUS U MPEIOTBPAICHHs] UX BPEIHOIO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKA;

Ui 00yYaroIuXxcs ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMM 3]I0POBbs: YMEHUE NPUMEHSATh
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

Ul CHeNbIX M CIa0OBHUIAIMX OOYyYarOIIMXCs: yMEHHE HCIOJb30BaTh pelbedHo-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudyeckux Gpopmyii.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHMSI Kypca «OOmas W HeOpraHuyeckas XUMUsH»
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TPEJCTABIECHUNA: O XWMHUYECKOW COCTaBIIAIOIICH €CTECTBEHHO-
HAYyYHOW KapTUHBI MHpaA, PO XUMHUU B TO3HAHWUU SIBICHUW MPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUS U KYJIbTYpPhl JTUYHOCTH, €€ (PYHKIHMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelIeHus: TPaKTHUYECKUX 3a/1a4 M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO
Y IPUPOJHON Cpene;

BJIAJICHUE CHUCTEMOWM XHMMHYECKUX 3HAHHWM, KOTOpas BKIIIOYAET: OCHOBOIOJATarolIne
MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKyJ1a, MOIb, MOJSIPHBI OO0BEM, BAJIEHTHOCTb, JIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUTMYecKas, BOJOPOJIHAS),
KpUCTAJUIMYECKasi  peméTka, TUIBI XHMHUYECKHX  pEaklMid, pacTBOp, DIJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, JICKTPOIUTHYCCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKON peaklii, XMMUIECKOe PABHOBECHUE); TECOPUH U 3aKOHBI (TEOPHS DIEKTPOIUTHICCKON
auccouuanuu, nepuoandeckuii 3akoH Jl. M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHHUS U NPEBPALECHUS HPHEPTUU NPU XUMHUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH,



CHUMBOJINYECKUH SI3BIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHHWSA, JICKAIIUE B OCHOBE IOHUMAaHUSA
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M 0e3011aCHOM MCIIOJIb30BaHMM Ba)KHEHIINX HEOPraHMYECKUX BEIIECTB B
OBITY U IIPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA;

Cc(OPMHUPOBAHHOCTb YMEHUH BBIABIATE XapaKTepHblE PU3HAKU IOHATHH, yCTaHABIUBATb
UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHUS IPU ONHCAHUU HEOPraHUYECKHX
BEUICCTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMUYECKYIO CHUMBOJIUKY UIS COCTaBJICHUS
(GopMys BelIECTB M YpaBHEHUH XUMHUUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKHX BeLIECTB (yrapHblil ras,
YTJIEKUCHBIA Ta3, aMMHaK, raméHas M3BECTb, HETrall€Has W3BECTb, IIUTbEBAs COJA, NUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTb YMEHUH ONPENEISATh BAICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUX Pa3IMYHOI0 COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKONW PEMETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METAJUIMYECKas), XapaKTep cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHM;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAICKHOCTh HEOPTAHUYECKHUX BEIIECTB
IO UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIiie COeAMHEHUH (POCThIe BEIIEeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICH Iepuoandeckoro 3akoHa JI. W.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHUCTEMAaTU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
HIPOTHOCTUYECKYIO (DYHKLINU;

cOPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XUMHUECKUX 3eMeHToB /1. 1.
MeHeneeBa, HCHOJIB3Ys TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKUX 3JEMEHTOB U HX
COEIMHEHMH 110 nepuoaam u rpynnam [lepuoaudeckoil cucreMbl XUMHYECKUX ieMeHToB /. M.
Menneneena;

c(hOPMUPOBAHHOCTh YMEHUW XapaKTEpH30BaTh (OMHMCHIBATH) OOIIHME XUMUUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATH CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PHUIMPOBATh XUMUYECKUE PEAKIIUU MO Pa3IUYHBIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyroliux BEIIECTB, TEIUIOBOMY 3((deKTy peakiuu,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4aCTHUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUS PEAKLU pa3IMYHbIX TUIIOB, TIOJHbIE
U COKpAallEHHbIE YPaBHEHUS peaklUii MOHHOIO OOMEHa, yUWThIBasl YCIOBHS, MPU KOTOPHIX 3TU
peaKuuy UayT 10 KOHLIA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, IOATBEPIKAAIOLINE KadeCTBEHHbIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HAaBaTb ONBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHH PAaCKPBIBATh CYIIHOCTh OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTH YMEHHUH OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3ianuHbIX (DAKTOPOB; XapakTep CMEIIEHHMs XWMHUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XUMHUYECKHE IPOLIECCHI, JieXkallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHMCIOTHI, aMMHAKa, a Takke cPOPMUPOBAHHOCTh
IpeJCTaBlIeHUH 00 OOIIMX HAyYHBIX MPHUHIMIIAX M SKOJOTHYECKUX MpOoOIeMax XMMHYECKOTO
IIPOU3BO/ICTBA;



c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS C HCIOIb30BAHUEM TOHSATHUS
«MaccoBasi IOl BEIECTBA B PACTBOPE», OOBEMHBIX OTHONICHUH Ta30B MPU XUMHYECKHX
peaxIusax, Macchl BelIecTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BbEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAaKIMH BELIECTB, TEIUIOBOrO 3((dekra peakuu Ha OCHOBE
3aKOHOB COXPAaHEHUS MACChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTHUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOIaTh MPaBUiIa MOJIb30BAHUS XUMHUECKOHN MOCYI0H H
1abopaTopHBIM 000pYyA0BaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJIHATH XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue NepoKcHaa BOAOPOAA B MPHUCYTCTBUM KaTalu3aTopa, OIPEIEICHHUE CPENbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATbHOI'O MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKLUH, peaklUd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEeakLUU Ha
cynbdar-, kKapOoHaT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3azady no temaM «Meramiey U «Hemertamisl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHUH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABISAThH
pe3yabTaThl XMMHUYECKOTO OJKCIIEPUMEHTa B (popMe 3ammch ypaBHEHHUH COOTBETCTBYIOIIMX
peakiuii 1 GOopMyITUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHU KPUTHYECKH aHAIM3MPOBATH XMMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKALUU, IHTEpHET U IPpyTHX);

c(OPMUPOBAHHOCTh YMEHHH COOIOATh MpaBWJIA DKOJIOTHYECKH IIEIIECO00pPaA3HOTO
MOBE/ICHUA B OBITY M TPYAOBOM [EATENbHOCTH B IIEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKpYXarollel MpUPOJHON cpesibl, 0OCO3HaBaTh ONACHOCTh BO3AECHCTBMS HA >KUBBIE OPTaHU3MBbI
onpeAenéHHBIX BEUIecTB, MOHMMAas cMbIch nokasarens [1JIK, noscHsaTe Ha mpuMepax crnocoObl
YMEHBIIEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui 00YyYaroIIUXCsl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS: YMEHHUE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BELECTB U XUMUYECKUX SBJICHU;

JUIS CJENbIX W CIa0OBUIALNIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh penbedHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumMudyeckux (popmyii.
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o AJ'IKaI[gIeHI)I. EyT'ilz;Helz[{-lﬁ u . Bu6muoreka LIOK
METIDIDYTAAER=2,2. © OILyHeine https://m.edso0.ru/520d1c51
CHHTETHYECKOTO KAy4yKa U PE3UHBI
0 AJTKUHBIL: cOCTaB u OCOieHHOCTI/I CTPOCHHUSI, " Bu6miorexa LIOK
FOMOJOTHHACORIH PAR. AUCTHIICH —= https://m.edsoo.ru/fecOb113
NPOCTEHIINIA TIPEICTABUTEIh ATKHHOB
11 Brruucnenus no ypaBHEHUIO XUMHYECKOU 11 bub6nmnoreka IIOK
peakuuu https://m.edsoo.ru/700cc87b
12 ApeHbl: 0eH301 1 TOyo)I. TOKCUYHOCTh 12 bu6moreka LIOK
apeHoB https://m.edsoo.ru/40e6e0e9
13 ['enernueckas cBs3b yIiIeBOJIOPOAOB, 13 bu6mmoreka [JOK

IMpHHaJJIC)KAIIUX K Pa3JIMYHBIM KilaccaM

https://m.edsoo.ru/520d1c51
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[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOJIOB:

14 N 14 bubmuoreka [JOK
TPHPOAHDIM Ta3 H HOHyTHB{e HeTANEIC https://m.edsoo.ru/fec0b113
ras3bl, HeTh M MPOAYKTHI €€ mepepaboTKu
5 HpI/IpOIIHBIve VCTOYHUKHU YTJIEBOJOPOIOB: 5 Bubmorexa [IOK
FIPVPOIERIM 83 1 TIOTITHRIE HeTAbIC https://m.eds00.ru/700cc87b
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu
16 KonTponbHas pabota no pazueny 16 bubimoreka IIOK
«YTJICBOIOPOIBI» https://m.edso0.ru/520d1c51
17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: 17 bub6nmnoreka IIOK
METaHOII ¥ 3TaHoj1. BomopoaHas cBsi3b https://m.edsoo.ru/fecOb113
18 MHoroaToMHbIE€ CIIAPTHI: 3TUIICHTIIUKOIb U 18 bubanoreka IIOK
TIIULEPUH https://m.edso0.ru/700cc87b
@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE bubmmorexa IIOK
19 . 19 )
Y XUMHUYECKUE CBOWCTBA, MPUMEHCHUE https://m.edso0.ru/40e6e0e9
20 Anbaeruabl: GopManbaerua u 20 bub6nmnorexa IIOK
areTanbaerua. AleTod https://m.edsoo.ru/fec0b113
21 OnHOOCHOBHBIE IIPe/ieNbHbIE KApOOHOBBIE 21 bub6nmnoreka IIOK
KHCJIOTHI: MypaBbUHAS U YKCYCHAsI https://m.edso0.ru/700cc87b
29 ITpakTuyeckas padora Ne 2. «CBolicTBa 22 bub6mmnorexa IIOK
pacTBOpa YKCYCHON KHUCITIOTHD» https://m.edsoo.ru/520d1c51
’3 CreapuHoOBas U 0JEMHOBAA KgCHOTBI, KaK ’3 Bubmiorexa [IOK
MIPEICTaBUTENH BBICIIUX KapOOHOBBIX https://m.edsoo.ru/fecOb113
KHCJIOT
24 Mb11a KaK cOIM BBICIIMX KapOOHOBBIX 24 bubnuorexa [IOK
KHCJIOT, HX MOJOIIEE JeHCTBIE https://m.edso0.ru/700cc87b
)5 Cn06>KHHe 3¢upbI KaKk erOI/ISBO)IHI)Ie ’e Bubmiorexa [IOK
KapOOHOBBIX KUCIOT. [ 'MAPOIN3 CIOKHBIX https://m.eds0o.ru/40e6e0e9
2¢upoB
26 XKupsr: ruapONN3, MPUMEHEHHUE, 26 bubnnorexa [IOK

Ouosornyeckasi pojb KHUPOB

https://m.edsoo.ru/fecOb113



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/fec0b113

VYTIeBoabl: COCTaB, KiacCHPUKAIus. Bu6miorexa [[OK
27 | Baxneiume npeIcTaBUTENN: TIIFOKO3a, 1 27 hitps://m.eds00.ru/700cc87b
bpyKTO3a, caxaposa — '
og | Kpaxmai u neimonosa kax npHpozbie 1 28 bubanoreka IIOK
MOJIUMEPHI https://m.edsoo.ru/520d1c51
Kontposnbnas paboTta mo pazaerny Bubmorexa [IOK
29 | «Kucnopoacoaeprkaniiue opraHuM4ecKue 1 1 29 ]
COCITIHCHISD https://m.edsoo.ru/fecOb113
bubmuoreka [JOK
30 | AMHMHBL: METHJIAMUH U aHWINH 1 30 https://m.eds00.ru/700cc87b
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE Bu6miorexa [[OK
31 | opraHuuecKue COCTUHEHHUS, NX 1 31 )
ounonornyeckoe 3Hauenue. [lenruasl hitps://m.eds00.ru/40e6e0e9
32 benku kak npupoHbIE 1 32 bubmmorexa [IOK
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS https://m.edsoo.ru/fecOb113
33 OCHOBHBIE TOHSATUSI XUMUHU 1 33 bubanoreka IIOK
BBICOKOMOJIEKYJISIPHBIX COCTMHEHHI https://m.edso0.ru/700cc87b
OcHOBHBIE METOIBI CHHTE3a Bu6miorexa [[OK
34 | BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUH. 1 34 https://m.eds00.ru/40e6e0e9
[TimacTtmaccel, KaydyykH, BOJIOKHA — '
OBIIEE KOJIMYECTBO YACOB I10 34 5 2
ITPOI'PAMME
11 KJIACC
Ne Kommectso uacos Henens DIIeKTpOHHBIE TTUPPOBHIC
Tema ypoka Kontponsusie | IIpaktuueckue
/i Bcero U3y4YeHHs | 00pazoBaTENbHbBIE PECYPCHI
paboThI paboTHI

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(]HTyparus aToMOB

1

bu6nuoreka [IOK

https://m.edso0.ru/700cc87b
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Ilepnonnueckuii 3akoH u Ilepuonnueckas
CHCTEeMa XUMMHYECKHUX deMeHToB JI. 1.
MenieneeBa, uX CBsI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB

Bbu6nuoreka [IOK
https://m.edsoo.ru/520d1c51

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COSAMHEHUN O
rpynmnam U rnepuojam. 3HaueHue
NEPUOANYECKOT0 3aKOHA 1 CUCTEMBI
xumuueckux asemenToB /.M. MeHneneesa B
pa3BUTUU HAYKH

bubmuorexa [JOK
https://m.edsoo.ru/fecOb113

Crpoenue BeriecTBa. XUMUYECKasi CBS3b, €€
BUJIbl; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoiHas cBs3b

bubnnoreka IIOK
https://m.edsoo.ru/700cc87b

BanieHTHOCTh. DIEeKTPOOTPULIATEIBHOCTD.
Crenenb okucnenusd. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

bu6nuoreka [IOK
https://m.edsoo.ru/40e6e0e9

IToHsTHE O IMCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEILIECTBA B pacTBOPE

bu6mmoreka [IOK
https://m.edsoo.ru/fecOb113

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeNnHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JINYHbBIX
KJIaCCOB

but6mmoreka [IOK
https://m.edsoo.ru/700cc87b

Knaccugukarnus XuMHUUECKUX peakiui B
HEOPraHWYECKON U OPTaHUYECKON XMUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU TIPU
XUMUYECKHUX PEaKLUsIX

but6mmoreka [IOK
https://m.edso0.ru/40e6e0e9

CkopocTtb peakiu. OOpaTuMble peakuy.
XUMHUYECKOE paBHOBECHE

but6mmoreka [IOK
https://m.edso0.ru/700cc87b
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[Tpaktuyeckas padora Ne 1. « Bousiaue

bu6nuoreka [IOK

10 paSJ'II/I‘lHBIXU(l)aKTOPOB Ha CKOPOCTH 10 https://m.eds00.ru/520d1c51
XUMHUYECKON peaKIim
OnekTpoauTuyeckas auccoruanus. [lonstue

11 | © Bonopomtom noxasatene (pH) pactsopa. 1 bubnnoreka [IOK
Peakiun noHHOTro 0OMeHa. I'maponus https://m.edsoo.ru/fecOb113
OpPTaHWYECKUX ¥ HEOPTaHMYECKHUX BEIICCTB
OKHCTUTENbHO-BOCCTAHOBUTEILHBIC BuGmnorexa [TOK

12 | peakuuu. [Tonstue 06 DIEKTPOH3E 12 https://m.eds00.ru/700cc87b
pacIuyiaBOB M PaCTBOPOB COJICH

13 | KourponbHas paota no pasaeny 13 Bubimoreka [IOK
«TeopeTHyeCcKre OCHOBBI XUMHUUY https://m.edsoo.ru/40e6e0e9
Mertaiibl, ux nonoxxkenue B [lepuoanueckoit
CUCTeME XUMHUYeCKHX dyieMeHToB /1. 1. Bu6miorexa [OK

14 | MenneneeBa 1 0COOEHHOCTH CTp(ieHI/ISI 14 https://m.eds00.ru/fecOb113
atomoB. O0mue hu3znyecKkue CBOUCTBa
METAJIJIOB

15 CrnaBel METaIIIOB. DJIEKTPOXUMUYECKUH DAL 15 bub6mmorexa IIOK
HaNpsDKSHUH METaJUIOB https://m.eds00.ru/700cc87b
XuMHUYecKue CBOIEICTBa Bil)l(HefIHlPI)f ) Bu6moreka [JOK

16 | meramioB V(HanI/II/I, K, KalbLMH, MarHui, 16 https://m.eds00.ru/40e6e0e9
ATIOMHUHHN) U UX COeTMHEHUI

17 XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX 17 bubmorexa IIOK
COCTMHEHNI https://m.eds00.ru/700cc87b

18 XyMHUYeCcKre CBOMCTBA ITUHKA, JKelle3a U UX 18 bubmmorexa [IOK
COeIMHEHU N https://m.edso00.ru/520d1c51
[Tpaktuyeckas padora Ne 2. "Perienue Bu6morexa [JOK

19 E)KCHepI/IMeH'"'FaJ'II)HI)IX 3a/1a4 1o Teme 19 https://m.edso0.ru/fecOb113
«Meramibb)
Hewmerainbl, uX mojiokeHHE B Bu6morexa [TOK

20 | Ilepuoamueckoii cucTreMe XUMHYECKUX 20

snemenToB JI. . MenaeneeBa u

https://m.edso0.ru/700cc87b
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0COOEHHOCTH CTPOEHHUSI aTOMOB

dusnyeckue cBOMCTBAa HEMETAIIOB.

bu6nmoreka [IOK
21 | AnnmoTponusi HEeMETaJUIoB (Ha mpuMepe 21 https://m.eds00.ru/40e6e0e9
KHCJIOPOJIa, Cepbl, hocdopa u yriepoia)
22 XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPhI U UX ) bubnuoreka [IOK
COCTMHEHHH https://m.edsoo.ru/fecOb113
o3 | XmMuueckue cpofictsa asota, ocodpa 1 ux 23 bubnuorexa LOK
COCMHEHHI https://m.edso00.ru/700cc87b
24 XUMHUECKUE CBOMCTBA yIiepoia, KpEMHUS U o4 bubanoreka [IOK
UX COCANHECHUM https://m.edso00.ru/40e6e0e9
o5 [IpruMeHeHne BaXHEUIIINX HEMETAVIOB U UX o5 Bubmrorexa LIOK
COCTMHEHHH https://m.eds00.ru/700cc87b
O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
o5 | TEME «Hemerauibny. BeraucineHus mno 26 bubnmnoreka [JOK
YPaBHEHUSIM XMUMHUYECKHX PEaKIUi 1 https://m.edso0.ru/520d1c51
TEPMOXUMHYECKUE PACUETHI
[Tpaktnyeckas padora Ne 3. «Pemenne BuGmnorexa [TOK
27 ?'KCHepI/IMeHl'""dJ'II)HBIX 3a/1a4 10 TeMe 27 https://m.edso0.ru/fecOb113
Hemeramsl"»
8 KonrtponbHas padora no remam «MeTtasibh» 8 bubnmorexa IIOK
u «Hemeramisn https://m.edsoo.ru/700cc87b
29 Heoprannueckue u OpraHM4ecKue KACIOTBHI. 29 bubnnorexa [IOK
Heopranunueckue u opraHnuecKre OCHOBaHUS https://m.edsoo.ru/40e6e0e9
AMoTepHbIe HEOpraHUYECKHE U
OpraHN4ecKHue coenuHeHus. [ 'eneTnueckas bubnunoreka IIOK
30 30 )
CBSI3b HEOPTaHMUYECKUX U OPraHUYECKUX https://m.edsoo.ru/fecOb113
BEIIECTB
Ponb xumuu B (16ecnequH% IKOJIOTMUYECKO, Bu6nuoreka LIOK
31 | sHepreTUYEeCcKON M MUIEBON OE30MTaCHOCTH, 31

Pa3BUTHU MCOWIIMHBI

https://m.edso0.ru/700cc87b
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[TpencraBnenust 06 OOIIMX HAYIHBIX Bu6mioreka [JOK
2| mpuuaX IPOMBILICHIONO Moy se ! 3 | https:/im.edsoo.ru/40esece9
33 | YenoBek B MUpPE BEIIECTB U MaTEPHAIIOB 1 33 h ttps:]?;/lrgf(;(s);?ﬁlﬁgelée%9
34 | Xumus u 310pOBbE YEIOBEKA 1 34 h ttmﬁﬁgf&g;ﬁiﬂ(gge%g
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

1

11

1.2

1.3

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

ChopMHPOBaHHOCTH MPEACTABICHUN O XUMHYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMUU B IO3HAHHUU
SBIICHUH TPUPOABI, B (OPMHUPOBAHUU MBIINUICHUSI U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOU st
pelieHns MPAKTUYECKUX 3aJa4 U SKOJIOTHYeCKH OOOCHOBAHHOTO

OTHOLICHUA K CBOEMY 310POBbBIO U HpHpOI[HOﬁ cpeac

Bnagenue cucremMoil XMMHUYECKHMX 3HAaHUH, KOTOpas BKIIOYACT:
OCHOBOTOJIAraro1ue MOHSTUSA (Monekyna, BaJICHTHOCT,
AIEKTPOOTPHUIIATEIILHOCTD, CTEIEHb OKHCIICHHS, XUMUYECKAasl CBS3b,
MOJIb, MOJISIPHAs Macca, MOJIAPHBIA OO0BEM, YTICPOJHBIN CKEIET,
byHKIIMOHAIbHAS ~ TPYMNNa, paadKal, HM30Mepus, HU30MEpHI,
TOMOJIOTUYECKUM PpsAZl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COEIUHEHUS, OMOJOTUYECKH AKTHUBHBIE BEILECTBA
(YrneBoabl, KHUpbI, OETKH), MOHOMED, TTOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIGKYJISIPHBIE COEIMHEHUsS); TEOPUHM M 3aKOHBI (Teopus
XUMHYECKOTO CTpoeHHs opranudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMHH, (AKTOJIOTUUECKHE
CBEIICHHSI O CBOWMCTBAaX, COCTaBe, IMONY4YeHHH U 0€30MacHOM
WCIIOJIb30BAaHUM BAaXHEUIIUX HEOPraHWYECKHMX U OPraHMYeCKHUX

BEUIECTB B ObITY M MPAKTUYECKOM EATEIBHOCTH YeIOBEKa

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIATH XAPAKTCPHBIC TIPHU3HAKU
HOHSITI/II\/JI, YCTaHaBJIMBAaTb nux B3aUMMOCB3b, HCIIOJB30BAaTh
COOTBCTCTBYIOIIMEC IIOHATUA IIPU ONHMCAHHUU COCTaBa, CTPOCHUA U

HpeBpaH_leHI/Iﬁ OpraHu4YCeCKUux COE€TUHEHUI

14

c(hOpMUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CUMBOJIHKY
JUTSL COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaméHHol) (OpMyJT OPraHWMYECKHUX BEIIECTB W ypaBHEHHM
XUMUYECKHX  pEakIWid,  W3rOTaBJIMBaTh  MOJEIH  MOJICKYJ
OpPTaHMYECKUX BEIIECTB IS WILIIOCTPAIMA WX XUMHYECKOTO U

MMPOCTPAHCTBCHHOI'O CTPOCHU




1.5

ChopMupoBaHHOCT, YMEHHMH YCTaHABIUBATh MPHUHAIIC)KHOCTD
W3YYEHHBIX OPraHUMYECKHMX BEIIECTB 10 MX COCTAaBYy M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpymnmne) CcoeAuMHEeHHH (yTIeBOIOPObI,
KHCIIOPOJ U a30TCOJEp KAIlMe COEIUHEHMS, BBICOKOMOJIEKYJIIPHbIE
COCIMHEHUs), JlaBaTb UM Ha3BaHMsI IO CUCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONMPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHMYECKUX COSAUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOeHHS opraHndeckux pemiectB A.M. byTiepoBa st 00bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXPAaHCHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKYJI?IPHI)IG COCAMHCHUA

CdopMUpoBaHHOCTh YMEHUH TPHUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/ICNIbHBIX OPTaHMYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
ATUJICHTJIMKOJb, TIULEPUH, (eHOoN, (opMallbIerusl, aueTaibIeri,
MypaBbMHAs KHUCJIOTA, YKCyCHas KHCIOTa, OJIEUMHOBas KHCIIOTA,
CTCapuHOBAs KHUCIIOTA, TIIIOK03a, (PYyKTO3a, KpaxMmai, IeJUIi0J03a,

TJIALMH)

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
bu3MYecKne W XUMUYECKHE CBOWCTBA THIHYHBIX TPEICTaBUTENICH
pa3IMYHBIX KJIAcCOB OPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyTtanueH-1,3, metunOyraguen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTaIbIACTH/I,
MypaBbUHAs U YKCYCHasl KHCJIOTHI, IJTFOKO3a, Kpaxmal, IeUT0JI03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

2.3

ChopMHPOBAaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETUUYECKYIO CBS3b
MEXJy TUIOUYHBIMA MPEACTABUTEISIMU  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMH COOTBETCTBYIOIIINX

XUMUYECKHUX PEAKIIUNA C UCTIOIH30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CopMupoBaHHOCTH ~ YMEHHUSI  XapaKTepu3oBaTh  HCTOYHHUKH
YTJIEBOIOPOAHOTO CHIPbs (HEPTh, MPUPOAHBIN Ta3, YToyb), CHOCOObI
UX TepepaboTKM W MPAaKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH YMEHUW BIAAETh CHUCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIOIb3YEMBIX B XUMUU
OpU W3YYCHUU BEIICCTB M XHMHUYECKHX SBJICHUU (HaOIIONIEHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HUCIOJIbH30BATh
CUCTEMHBIC XUMHUYECKHE 3HAHUS I8 TPUHATHS PEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMU M HX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHW COONIOAATH MpPAaBHIA IOJTH30BAHUS
XUMHYECKOH TOCYIOW M Ja00paTOpPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiIa OOpPAIICHUS C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSIMA

11O BBIIIOJIHCHUIO .Ha60paT0prIX XUMHNYCCKHUX OIIBITOB

ChopMupoBaHHOCT, ~ YMEHHH  IUIAHUPOBaTb W BBIIOJHSTH
XUMHUYECKUM SKCIEPUMEHT (IpeBpallleHus] OPraHUYECKUX BELIECTB
IIPY HAarpeBaHuM, IOJyYEHUE OTWIEHA M H3Yy4YEHHUE €ro CBOICTB,
KAueCTBEHHBIC pEaKLUU OPraHUYECKUX BELIECTB, JACHATYpauus
O€JIKOB NMPH HArPEBaHHUH, [[BETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUHU
C TMpaBWJIaMHU TEXHUKH 0€30MacCHOCTH MPH OOPAIIEHUH C BEIIECTBAMU
U J1a00paTOpHBIM  00OpYZOBaHMEM; NPEACTABIATH PE3YIbTaThl
XMUMUYECKOI0 JKCIepuMeHTa B (¢GopMe 3aluch  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuii u (GpopMyInpoBaTh BHIBOABI Ha OCHOBE

9TUX PE3YyJIbTATOB

3.4

3.5

CdopmMupoBaHHOCTb ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJINYECTBA UCXOJAHOTO
BEIIECTBA WJIM TMPOJYKTa PEeaKIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MU MPOYKTOB PEAKLIUH)
ChopMupOBaHHOCTP ~ YMEHUH  KpPUTUYECKM  aHAJIM3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOITy4aeMyl M3 pa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb IHTepHET u Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHMM COOJIOIAaTh TpaBUiIa SKOJOTUYECKU
11e1eco000pa3HOro MoBeACHUSI B ObITY U TPYIOBOM N€ATENbHOCTH B
LEJIIX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOLIEH MNpUpOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
onpeeNEHHBIX OPraHUYECKUX BELIECTB, IOHUMAs CMBICII [TOKa3aTess
MK (mpenenpbHO MOMYyCTUMOM KOHIIGHTpAIlMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUSI M MPEAOTBPALICHUs UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3m 4CJIOBCKaA

11 KJIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Brnanenune cucremMol XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHYECKHUN  JJIEMEHT,  aToM,
SIIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHTAIIN
aTOMOB, HOH, MOJICKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKass CBS3b, MOJIb, MOJISIDHAs Macca,
MOJISIPDHBI  00BEM, KPHUCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHOTEPMHUYECKHE, PEAKIIMU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XUMHH,
(haKTOJIOTMYECKUE CBEICHHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€30ITaCHOM UCIOJIb30BAaHUN BOKHEHIIIMX HEOPTraHUYECKUX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIbHOCTHU YCJIOBCKA

ChopMupoBaHHOCTh YMEHUI BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBA3b W3YUYEHHBIX NOHSITHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBpAIICHUH; BBISBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Bnanenue OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAaHUS BEIECTB U
XUMUYECKUX SIBJICHUM (HaOIIOJIeHWe, W3MEpPEHUE, SKCIEPUMEHT,

MOJICIUPOBAHNE)

1.4

CdopmMupoBaHHOCTh YMEHMM ONPENENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUS XHMHYECKMX DJIEMEHTOB B COCJUHEHHUAX Pa3JIMYHOTO
COCTaBa, BHMJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSAX, TUIl KPUCTAJUINYECKOU
PEeIETKH KOHKPETHOIO BEIlecTBa (aTOMHasi, MOJIEKYJIsipHas, HOHHa,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTb YMEHHII ONpeNEsaTh XapaKkTep Cpebl B BOJHBIX

pacTBOpax HCOPraHNICCKUX COE€IUHEHUIN




1.6

1.7

ChopMupoBaHHOCTH YMEHHSA  KJIACCU(PUUIUPOBATH XUMHUYECKUE
peakuuy 1o pa3IMYHbIM IPU3HAKaM (YUCILY ¥ COCTaBy pearupyromux
BEIIECTB, TEIIOBOMY 3((}eKTy peakuuu, H3MEHEHHUIO CTeleHen
OKHCIICHMS. ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYacCTHIO

KaTaJnu3aTopa)

ChopMUpOBaHHOCTb YMEHUH COCTABIATh YPABHEHUS pPeaKLui
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILIEHHBIC YPAaBHEHUS DPEaKLUN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMsSI, IPU KOTOPBIX 3TH PEAKLMU

HUIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxuu,
MOATBEP K IAOLIHE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIMBITHBIM IMYTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB

1.9

CpopMHUpOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKON peakinu OT pa3jndHbIX (haKTOpPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMEIICHUs
XMMHYECKOr0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEUTHETO BO3ACHCTBUS

(npunuun Jle HlaTenbe)
OO6m1ast 1 HeOpraHU4YecKask XUMUs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch I[leproguueckoro
3akona .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMaTU3UPYIOILYI0, OOBSICHUTEIBHYI0 W  NPOTHOCTHYECKYIO
byHKIIUN

ChopMupoBaHHOCTb ~ YMEHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJIEMEHTOB 1-4 mepuonos
[Tepuonnueckoi CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MeHzeneeBa, HCIOb3Ysl MOHATHS «S-, P-, J-3JIEKTPOHHBIC OPOUTAIII,
«IHEPreTUYecKre YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAMHEHHUH IO NEPUOJaM U
rpynmaMm Ilepuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.M.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBaTh) OOIIKE
XMMHYECKHE CBOMICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYIIICCTBOBAHUEC T€HETUYECKOM CBA3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh MPUHAICHKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 MX COCTABY K OMNPEIECIEHHOMY KJacCy
(rpyrmre) coequHeHui (IPOCThIe BEIecTBa — METAJUIBI U HEMETaILIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIeHUS (OPMYJT BEUIECTB W YPaBHEHUH XHMHUYECKHUX
peakuwii, cuctematnaeckyro HomeHkarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OTJIEJIBbHBIX HEOPraHWYECKHUX BEIIeCTB (yrapHblid ras,
YIJIEKMCIIBIA ra3, aMMUak, raméHas M3BeCTb, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHUYECKMX BEHICCTB  Pa3IMIHBIX
KJIACCOB, MTOJTBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH C  IOMONIIBK  ypaBHEHHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

ChopMUpOBaHHOCTb ~ YMEHMHM  IUIAHUPOBaTb M BBINOJHSATH
XAMHAYECKHI OSKCIEPUMEHT (pa3sioKeHHE IEepPOKCHIa BOJOpOJa B
MPHUCYTCTBUH KaTaIN3aTopa, OMpeesIeHIE CPEeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHUBEPCAIBHOTO WMHIUKATOpPA, BIUSHUE Pa3TUYHBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW peaKIMH, PEeaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylb(ar-, KapOOHAT- U XJIOPU-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHHE dKCIIEPUMEHTAIBHBIX 3a/1a4
o reMaM «MeTasuib» U «HemeTransb») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH IpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  O0OpPYJOBAaHHMEM;  TPEACTABIATH  PE3YyJbTAThI
XAMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHHUI
COOTBETCTBYIOLIUX peakuuil U (OpMyIHPOBATH BHIBOJBI HA OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTb yMEHUH COOMIOAATH MpaBWiIa I10Jb30BAHUS
XUMHUYECKON TOCYION M J1Ta0OpaTOPHBIM 00OPYTOBAHUEM, a TaKKE
MpaBHJIa OOpAaIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSIMHU

110 BBIITOJTHCHUIO na60paToprlx XUMHWYECKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  XapakTEpPU30BaTh  XHUMHUYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLIEHHOTO MOJIYYEHHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




OGH_II/IX Hay4YHbIX TIpUHOUIIAX W  OKOJOTMYCCKHUX Hp06neMax

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopmMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHHM B TO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOTUMOM s
pelIeHUsT TPAKTHYECKUX 3a/lad U JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOJHON cpesie

ChopmupoBaHHOCTE ~ YMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 HH()OPMAIUIO, MOTyYyaeMyl0 M3 Pa3HBIX HCTOYHUKOB

(cpemcTBa MaccoBOil KOMMYHHUKAIIMH, C€Th VIHTEpHET U IpyTHE)

ChopMupoBaHHOCTb yMEHHUH coOOMIOaTh MpaBUIa 3KOJOTMYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH JAEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbs M OKPY’KAIOIIEW NPHUPOJHOU
Cpelsl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACHEHHBIX BEIECTB, MOHMMAas cwmblcn nokaszarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHHUA U ITPEAOTBPALICHUSA UX

BpCAHOIO BO3I[GI\/JICTBI/IH Ha OpraHu3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYMCIICHHS c
WCTIOJIH30BAHNUEM TIOHSTHS «MAaccoBasi JIOJISl BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHYECKHX PEaKIMIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIICCTB,
TerI0BOro 3¢ (dexTa peakiiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCILICCTB, ITPEBPAILICHUA U COXPAaHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

11

1.2

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAUYCHUE B
IIOJIyYEHUN HOBBIX BEUIECTB M MaTepuajoB. Teopus CTpOEHUs OpraHUYECKHUX
coequHenuniit A.M. BytiepoBa, €€ OCHOBHBIE MOJIOKEHUS

CtpykTypHble (OPMYJIBI OpPraHMYECKUX BEIIECTB. [ OMOJNOTrHs, H30MEpHUs.
Xumudeckasi CBsi3b B OPraHMUYECKUX COCIUHEHMSIX — OJMHAPHBIC M KpaTHBIC

cs3u. [Ipencrasienne o kiaccuGpuKauy OPraHuIeCKiX BEIICCTB

13

Homenkiiatypa oprannueckux coeIMHEHUH (cucTeMaTuieckas) U TPUBUAIIbHbBIE

Ha3BaHUS BaKHEHUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. MeraH U 3TaH —
IPOCTEHIINE MPEICTABUTENN ANKAHOB: (U3NYECKHE U XMMHUYECKHE CBOWMCTBA
(peakuu 3aMeIleHUs] U TOpPEHHs), HAXOXKICHHWE B NPUPOAE, IMOJIyuYeHHE U

IIPUMEHEHHE

AJKEeHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONWIEH —
MPOCTEUIINE MPEICTABUTENN ANKCHOB: (U3WYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIECHUS U

HOHI/IMepI/ISaHI/IH), MOJIyUYCHHUEC U IPUMCHCHUC

2.3

2.4

Anxaaguensl: Oytamuen-1,3 u merunOyrtaaueH-1,3: cTpoeHHe, BaKHEHIIME
XMMHYECKHE CBOICTBA (peakuus noiumepusanun). [lomyueHre cHHTETHYECKOTo

Kay4dyKa U PE3UHBI

AJKHMHBI: COCTaB M 0COOEHHOCTH CTPOEHHSI, TOMOJIOTHYECKUHN psijl. ALIETUIIEH —
MPOCTEHIINKM TPEACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, (PU3NYECKUE HU
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUIPUPOBAHHUSA,  TaJIOT€HUPOBAHMUS,

ruaparanuu, I‘OpCHI/Iﬂ), IMOJIY4YCHHUEC U ITPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKHME€ M XUMHYECKHE CBONCTBA
(peakuuu TaJOTEHUPOBAHUS U HHUTPOBAHMS), TMOJIYYEHUE U TMPUMEHEHHE.
Tonyon: cocraB, cTpoeHue, U3NYECKUE U XUMHUYECKHE CBOWCTBA (peakluu
raJIOreHUPOBAHUS M HUTPOBAHUS), MOJyuyeHUE U NpuMeHeHHe. TOKCHMYHOCTh
apeHoB. ['eHeTMyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIUMHU K

Pa3JINIHBIM KJIacCaM

2.6

[IpyponHblE HCTOYHUKM YTII€BOAOPOAOB. IIpuponHslii ra3 M IOIYTHBIE
HedTsHbIe Ta3el. HedTh u e€ mpoucxoxaenue. Criocodsl nepepaboTku HepTH:
MEPETOHKA, KPEKUHI (TepMUYECKHUH, KaTaluTH4ecKHil), muponus. [IpomyKTsl
nepepaboTKU HePTH, X IPUMEHEHHE B TPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIi

YTOJIb U IIPOAYKTHI €0 Hepepa60TK1/I




Kucnoponcoaepxkaiiue opraHM4ecKue COeIMHEHUS

3.1

3.2

3.3

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON W 3TAHON: CTPOEHUE,
¢du3nuecKkue W XUMUYECKHE CBOWCTBA (pEaklMU C aKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHE), MpUMeHeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJIA Ha OPraHU3M YeJIOBEKa.
MHOroaToMHBIE CIIUPTHL. DTUICHIJIUKOb U TIUIEPUH: CTPOCHUE, (pr3ndeckue
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMU METAJJIaMHU,
KauecTBEHHAasl peakiisi Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBHe HAa OpraHu3M
yenoBeka. [[pumeHenue rinuepruHa u STUICHIIIUKOS

@deHo: CTpOEHUE MOJIEKYJbl, (u3uUyeckue W XHUMHUYECKHE CBOMWCTBA.
Tokcuunocts penona. [lpumenenue dpeHona

Anbaerubl 1 KeTOHbL. DOpMallbJIeTu/l, alleTalbAeTHua: CTpoeHue, pusndeckue
M XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE

3.4

3.5

OHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAsI
KHUCJIOTBI: CTpOeHHE, (PU3MUYecKre ¥ XMMHUYECKHEe CBOWMCTBA (CBOMCTBa, 00mIMe
IUISL KJlacca KHCIOT, peakuusi STepuduKanuu), MONTyuYeHHE W TNPHUMEHEHHE.
CreapuHOBas U 0JIEMHOBAs! KUCJIOTHI KAaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCIIOT. Mblj1a Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOIIIEE AeHCTBHE
CroxHble 23QHUPBI KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIIOT. [ MIPOIH3 CIIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA yIIeBOI0B (MOHO-, U~ U MOJIMCAXapUIbI).
I'moko3a — mpocTediuii MOHOCaXapHJl: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢usznyeckue M XHUMHUYECKHE CBOMCTBa (B3aMMOJAEHCTBHE C THIPOKCHAOM
menu(ll), okucieHume amMmmauyHbIM  pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTAHOBJICHHE, OPOKEHUE TIIIOKO3bl), HAX0XKJIEHUE B IPUPOJIE, IPUMEHEHHE,
6uosornyeckas posib. Porocunrte3. PpyKTo3a Kak u3oMep Iioko3bl. Kpaxman
U LEJUII0JI03a KaK MpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusznyueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A3zoTcoiepkalie opraHn4eckie CoeIMHEeHNs

4.1

4.2

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuyecKkue coeauHeHus. duznueckue u
XMMHUYECKHE CBOMCTBa aMMHOKHCIOT (Ha MpUMepe IuiuHa). buonornueckoe
3HaUEHUE aMUHOKHUCIOT. [lenTu el

benkn Kkak mpUpPOAHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAsl CTPYKTypa OelkoB. XMMHUYECKHE CBOICTBa OENKOB:

TUIPOJIN3, ACHATypallnsl, KaYeCTBEHHbIE peakluy Ha OeKu

BricokOMONEKyIIsSIpHBIE COETMHEHUS




5.1

5.2

OCHOBHbIE TOHSATHS XHMHUHU BBICOKOMOJICKYJISIPHBIX COEAUHEHUN: MOHOMEp,
MOJUMEpP, CTPYKTYPHOE  3BEHO, CTEINEHb  MOJUMEPU3ALMUHU,  CPEIHSIA
MOJIEKyJIsipHass Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — MTOJIMMEPU3aLUs U TOJIMKOHICHCALIHS

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M HX [PEBpallCHU:

O3HAaKOMJICHHUE C O6p33HaMI/I INpUPOAHBIX MW HCKYCCTBECHHBIX BOJIOKOH,

I1acTMacc, Kayuykos. [loinydyeHre CHHTETHUECKOro KayuyKa U pe3HHbI

11 KIIACC

Kon
1

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

TeopeTnyeckrue OCHOBbI XUMUHU

11

1.2

1.3

XuMHYECKUH 351eMeHT. AToM. Slipo aToMa, H30TOMBI. DIEKTPOHHAS 000JI0UKa.
DHepreTUyYecKre YPOBHH, OyPOBHHA. ATOMHBIC OpOUTAIIH, S-, P-, 0-3JIEMEHTHI.
OcoOeHHOCTH pacnpeieNieHus JIEKTPOHOB M0 OPOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(PUTYpALIHsI aTOMOB

[Tepuonuueckuii 3akoH u Ilepuonnyeckas cucteMa XUMHUECKUX 3JIEMEHTOB
J.W. Menneneesa. CBsi3b nepuoiudeckoro 3akoHa u Ilepuoanueckoil cucreMsl
xuMHu4eckux 3nemeHToB .M. MenzeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHMS CBOMCTB XHMHYECKHX 3JIEMEHTOB U
0o0pa3yeMbIX MMHU MPOCTBIX U CIOXKHBIX BEIIECTB IO IpyHIaM MU IMEpHOIaM.

3HaueHHUEe MEePUOINYECKOr0 3aKOHA B Pa3BUTHUN HAYKU

CTtpoeHue BellecTBA. XHUMHYECKass CBA3b. Buabl XUMHUYECKOW CBA3MU
(koBajIeHTHasl HEMOJSIpHAs W TOJSpHas, WOHHAs, MeTauiueckas). HoHsr:
KaTHOHBI M aHUOHBL. MeXaHW3Mbl 00pa30BaHUS KOBAJICHTHOW XHMHYECKOU

cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BomopoHas cBs3b

1.4

BaneHnTHOCTS. SJICKTPOOTpI/ILIaTeHLHOCTB. CrelneHb OKUCIICHUS

1.5

BemecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THMA KpPUCTAUIMYECKOW pemeéTku. lloHsaTne o aucnepcHsIX
cucreMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBasi 1011 BELIeCTBa B

pacTBOpe

1.6

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenkiarypa

HCOPTaHNUYCCKUX BCUICCTB

1.7

1.8

1.9

XuMu4geckas pcakus. Knaccn(bmcauml XUMHUYCCKUX peaKLII/Iﬁ B
HCOpFaHI/I‘{CCKOﬁ n OpFaHHQCCKOﬁ XUMHUU. 3aKOH COXpPAaHCHUSA MACChI BCUICCTB,

3aKOH COXPaHEHHUS U NMPEBPAIICHUS] SHEPTUU MPU XUMHUYECKUX PEeaKInIX
CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

O6paTI/IMBIe pCaKkuu. XHMHYECKOe paBHOBECHC. (I)aKTopBI, BJIMAKOIIKUEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense




1.10

OnexTponuTrueckas auccouuanys. CunbHbIe U cinadble dmekTponuthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHUCNAsA, HEUTpanbHas, IienouyHas. Peakuuu

HOHHOTO OOMeHa

1.11

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKiuu

HeOpFaHI/I‘ICCKaH XHUMMUA

2.1

Hewmeramisl. [lonoxxenue nemetaiuioB B [lepuoandeckoi cuctemMe XMMUYECKUX
anemenToB /.M. MeHaeneeBa 1 0COOEHHOCTH CTpOeHUs1 aToMOB. Du3ndeckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAJJIOB (Ha MpUMEpE KHCIOPOJa,

cepsl, pocdopa u yrieposa)

2.2

2.3

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX HEMETAUIOB (TajOreHOB, CEphbl, a30Ta,
docdopa, yriaepoma W KpEeMHHUS) U HUX  COCIAUHECHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAIIMX KHUCIOT, BOJOPOJHBIX coenuHeHui). Ilpumenenue

Ba)KHEHIIIMX HEMETAJIJIOB U X COCI[I/IHCHI/Iﬁ

Metannel. Ilonoxenne metamnoB B Ilepuognyeckol CHUCTEME XWMHYECKHX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI04YEK
aToMoB MeTaiutoB. O0mue pusndeckre cBoiicTBa MeTauioB. CIIaBbl METAIIIOB.

DIIEKTPOXUMHUYECKUH Psil HAPSHKEHU METAJIIOB

2.4

2.5

3.1

XUMHYECKHE CBOMCTBA BAXKHEHIIMX META/UIOB (HATpUM, KaJui, KaJbLuH,
MarHui, aJlfOMUHUH, IIMHK, XPOM, XKEJIe30, MEJlb) U UX coeauHeHuid. OO0Ime

CIIOCOOBI TMOJIYUCHUA MCTAJIOB. HpI/IMeHCHI/Ie MCTAJ1JIOB B 6BITy H TCXHHUKC
I'eneTnueckas cBs3b HCOPraHUYCCKUX BCIICCTB, IIPUHAIJICIKAIIUX K PA3JINYHbIM
Ki1acCcaM

XUMHS U )KU3HD

Ponp xumuu B oOecrnieueHUH 3KOJ'IOFI/I‘-ICCKOI7I, 3HepFeTI/I‘{eCKOﬁ u HHHleBOﬁ
6G3OHaCHOCTI/I, Pa3BUTHU MEAWLIUHBI. IlousTue o HAayYYHBIX MCTOAAaxX IMO3HAHHWA

BEHICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

[IpencraBnenus: 00 0OIMKX HAYYHBIX MPUHIIMIIAX TPOMBIIIJIEHHOTO MMOTYYEHUS
BOKHEUIIUX BELIECTB. YeI0BEK B MHUpE BEIIECTB U MATCPHUAJIOB: BaKHEHIINE
CTPOUTEIIBHBIE MaTepuasbl, KOHCTPYKIMOHHBIE MAaTEPHUAIIbI, KPACKH, CTEKIIO,
KepaMHKa, MaTepHasbl JUIS JJIEKTPOHMKH, HAaHOMAaTEpHUaJIbl, OPTaHUYECKHE U

MUHEpPAJIbHBIE y100peHUs

3.3

XuMHsi U 30pOBbE YEJIOBEKA: MpaBHJIa MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, IpaBujia 0€30MacHOTO HCIOJB30BAaHUS IIPernapaTtoB OBITOBOM

XMMHH B IIOBCETHEBHOM KU3HU
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http://www.chemnet.ru I'azera «Xumus» 1 caT 1uist yaurtens «5 uay Ha ypOK XUMUM»
http://him. 1september.ru Enunas komnekuus LHOP: [Ipenmernas komnekuus «XuMHsD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
skcriepuMeHThl: xumusi. Komnekmus Poccuiickoro o6meo0pa3zoBaTebsHOT0 mopraia
http://experiment.edu.ru AJIXMMUK: caiit JI.}FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana mikOJIbHUKOB 110 XUMHHU
http://chem.rusolymp.ru Opranuyeckass XUMHUS: SJIEKTPOHHBIA y4eOHMK Al CpeaHel
IIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: 3JICKTPOHHBINA YICOHHUK

http://www hemi.nsu.ru OTKpbITBIH KOJUIEK: XUMHUS

http://www.chemistry.ru JlucraHunoHHas oJIMMIIMaga o XUMHH:
TEJIeKOMMYHUKALIMOHHBINA 00pa30BaTeIbHbIA MPOEKT
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