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®denepanpHas padouas nporpamma | Xumus. 10—11 kmaccer (6a30BbIi
YPOBEHb)

@denepanbHas pabouass mporpamma 1o ydeOHomy mpenmery «Xumwus» (0a30BBI ypOBEHB)
(mpeameTtHas obnacTh «EcTecTBEeHHO-HAyUHBIE ITPEIMETHI») (1ajiee COOTBETCTBEHHO — Mporpamma Io
XUMHUM, XHMHSI) BKIIOYACT MOSICHUTEIbHYIO 3alKCKy, COJepXaHhue OOy4eHUs, IUIaHHpyeMble
pe3ysnbTaThl OCBOEHHUS MPOTrpamMMbl IO XHUMHUH, I[UJIaHUPYEMble pe3yNbTaThl, TEeMaTHYECKOE
MJIaHUPOBAHUE.

[TosicHuTenpHAs 3amMucKa OTpakaeT OOIIME MENU W 3a/Ja4d U3YYCHUS XUMHUHU, XapaKTCPUCTHKY
NICHXOJIOTHYECKUX MPEANOChIIOK K €€ HM3y4eHHI0 OOydJaromMMUCS, MECTO B CTPYKType y4eOHOTro
TUTaHA, a TAKXKE MOJIXO0JIBI K OTOOPY COJIEpIKaHUs,

K  ONpEeIeNeHHUIO MNIAHUPYEMBIX PE3yJIbTAaTOB U K CTPYKTYPE TEMAaTUUECKOTO ITNIAHUPOBAHUS.

Copepxanne oOydeHHS PACKpbIBAeT COJEp)KaTelIbHbIe JTUHUHM, KOTOpbIE MpEANaraioTcs s
0053aTeNbHOT0 U3YyYEHHS B KQXKJIOM KJlacce Ha YPOBHE CpeiHero o0iero oopa3oBaHus.

[Inanupyemble pe3ynbTaThl OCBOCHHUS MPOrPaMMbl MO XUMHH BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeMETHbBIE pe3yJIbTaThl 32 BeCh MEePHOJ] 00yUeHHUsI Ha YPOBHE CpeIHero ooiiero oopa3zoBaHus, a
TaK)Ke MPeIMETHBIC JOCTHXKEHUS 00YyJaroIIerocs 3a KKl ToJ] 00y4eHHUsI.






[MTOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa30BaTENbHON MPOrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTejbHbIE MPOrPaMMBbI, U OCHOBHBIX MOJOXEeHUH «CTpaTerun pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCA CPEACTBAMU Y4eOHOTO MpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
[EHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEeME XHWMHYECKOro oOpa3oBaHUs. DTH IICHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpPOIHOI cpene. Peanusyercs xuMmuyeckoe o0pazoBaHue 00y4aroUIMXcs Ha YPOBHE CPETHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HA4YEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIINX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyabTypbl. OHa BHOCHUT CBOHl BKJaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHHUS BEUIECTBEHHOI'O COCTAaBAa OKPYKAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KU3HU KakJoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJIaTesIbHasA, KaKk Hayka
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM IeNIMU M NPUHIUIAMH CpeJHEro oOuiero oodpa3zoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKHX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKkast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUS KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
OpH W3YYCHHUU TpeaMeTa oOecredrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOT0O0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWH Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U DBJICKTPOHHBIX MPEACTaBICHUN O CTPOCHUU BEIIECCTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IOTYYaroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHHs TEpBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETUYECKHM MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TICPUOJUYECCKOTO 3aKOHA C OOINETEOPETHUYECKUX M METOJOJOTHYECKHUX ITO3HIIHH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSAX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TPHUKJIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PacKphIBalOT €€ poJib B TIO3HABATEIbHOW W
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUsI (GUIOCOPCKUX HAEH, TaKHX KaK:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pElIeHUs TPOTHBOPEUYUM MEXIy HOBBIMU (PaKTaMU U TEOPETUUYECKUMHU MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS W CONHUANH3AIMN  OOYYarOIIUXCS
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /ISl PA3IMYHBIX BUOB JCSITCIBHOCTH: PEIICHUs MPoOJieM, MMOUCKA, aHATIN3a U
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero oOmiero o0pa3oBaHusl, TMPU  OINPENCICHHH  COJEpKaTeIbHOU
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW IEATENIbHOCTH YeJIOBeKa W Kak OJHOT0 U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) SBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEH COCTaBISIOLICH
€CTECTBEHHO-HAyYHOUW KapTHHBI MHUpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GopMHpPOBAaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB [EATENbHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
nporpamMme 1o XUMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU ITPHUOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi o0ydeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMIYCKHHMKAa OOIIe00pa30BaTeNbHON  OpraHU3aIlH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBf3u c 3TMM npu HU3ydyeHUH TMpeaMera «XUMHUsS» JOMHHHUPYIOLIEe 3HAYeHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus OOydyaromuXcsi K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3IUYHBIX BUOB JIEATEILHOCTH: PEIICHUs MPoOeMm,
MoWcKa, aHaiM3a U 00paboTku WHPOpMAIU, HEOOXOMUMBIX IS MPHOOPETEHUs OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE JJISI OLEHKH C
MTO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATENBHBIX MHTEPECOB, UHTEIJICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCITOJIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JJIs MIOMCKA M aHAIN3a YIYeOHOW U HAYIHO-TIONMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIONIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Y OOydYaromuxcs YOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XUMHH, ©€ BaXHOW pOJM B  PEHICHUM IOOAJIbHBIX  MPOOJIIEM  paIOHAIBHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS HYHEPreTHYECKUX PECypcoB M COXPAHEHHUs MPUPOIHOTO
paBHOBECHsI, OCO3HAHHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHsI ONBbITA MCIIOJIB30BAHMS MOJYYCHHBIX 3HAHWHA JUTS IPHHSATHUS
IPaMOTHBIX PEIICHUI B CUTYAIIHUSIX, CBSI3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMHU.

B yueGHOM mmaHe cpemHero obmiero o0pa3oBaHus npeaMmeT «XuMus» 0a30BOTO ypOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO01mee Ynciio 4acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapiser 68 yacoB: B 10 kimacce — 34 vaca (1 wac B Hepemo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COLAEPXXAHUE OBYUYEHUA 10 KJIIACC
OPTAHUYECKAS X1MUA

TeopeTnueckne 0CHOBbI OPraHU4YeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (HOpPMYIBl OpPraHMYECKHUX BeEUIeCTB. | omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupukanuu  OpraHMdyeckux  BemecTB.  Homenkiarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIpEJICTaBUTEINIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUI: O3HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEIECTB M MaTepuajaMi Ha UX OCHOBE, MOJEITUPOBAHUE MOJEKYII
OpraHMYECKHUX BEIECTB, HaONIOJICHHEe U OMNHCAaHHME JEMOHCTPALMOHHBIX OMBITOB IO
NPEBPAILCHUIO OPTaHUYECKHUX BEILECTB IIPH HAarpeBaHUH (TUIaBIeHUE, O0YTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH psAx. MeraH M 3TaH — mNpocTeiime
MPEJICTABUTENN aJKaHOB: (U3UYECKUE U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus U
TOpEHUs ), HAXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHEe U XUMHUYECKHE CBOICTBa (peakiuu TUAPUPOBAHUS,
raJIOreHUPOBAHUS, THAPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraauweH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakuus noaumepusanun). Iloaydenre cuHTETHYECKOrO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHIINN MPECTaBUTENb aJIKUHOB: COCTaB, CTpOeHHUE, (U3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, FAJIOT€HUPOBAHMS, TUApATALlMK, TOPEHMSI), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE U TpPHUMEHEHUue. 1omyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHblil a3 U momyTHbIE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TMEPEeroHKa, KPEeKUHT
(TepMuyUecKHid, KaTanuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yrosb U MPOIYKTHI €ro nepepadboTKy.

OKCIEpUMEHTAIbHbIE METO/Abl M3YUYEHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KoJuteKun «HedTe» u «YTombpy», MoieanpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Boluricnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa

MCXOJHOTO BEIIECTBAa WJIM MPOAYKTAa peakluy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme opranndeckue coeMHEHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKUE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETallJlaMH, TrajJoreHOBOJOPOJIaMH, TOpPEHHUE),



npuMeHeHue. BogopoaHeie cBsi3u MeXAay MOJIeKyJaMu cnupToB. JleiicTBre MeTaHoIa U 3TaHoJIa
Ha OpraHu3M YeJIOBEKa.

MHOroaTOMHBIE CIHUPTHL. JTUJICHTINKONb W TJIMIEPUH: CTPOCHHE, (U3WYECKHE U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@DeHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKUE U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpaeruapl U kemownwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (usnueckue u
XMMUYECKHE CBOMCTBA (pEaklMU OKUCIEHUS M BOCCTAHOBJICHMS, KaYECTBEHHbBIC PEAKIINH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHble KapOOHOBbIE KUCIOTh. MypaBbuHAsi U YKCYCHasl KHCIIOTHI:
cTpoeHue, pu3nveckre 1 XMMUYeCKUe CBOMCTBa (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIIus
sTepudUKanmm), ToJNydyeHue U mpuMeHeHue. CTeapwHOBas M OJCMHOBAas KHUCIOTHI Kak
MPEJICTABUTENIA BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnosxuble 2Gupbl KaKk MPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne )xupoB. bruonorudeckas poib KUPOB.

YTneBobl: cOCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MToJucaxapuipl). [ moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll), okucieHme amMMHadyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXAEHHE B IPUPOJIE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nesmono3a Kak mpupojHble noaumepbl. CTpoeHue Kpaxmalia U LEJUII0NI036I.
Ou3nyecKkue U XUMUYECKHE CBOMCTBA KpaxMaia (THIPOIn3, KaYeCTBEHHAs PEaKIus C HOAO0M).

DKCIEpUMEHTAIbHBIE METOJIbI M3Y4YEHHUs BEIIECTB W HX IMPEBpAIICHUI: MPOBEICHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEaKkuu OJHOATOMHBIX CHHPTOB (OKHcCIeHHE dTaHona okcuaom wmenu(ll)), MHOrOaTOMHBIX
CIUpTOB (B3auMojelicTBUE TinlepuHa ¢ ruapokcuaoM Meau(ll)), ampaerumoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(ll), B3aumopeiicTBue
KpaxMmajga C HOJOM), TPOBEACHHE MPAKTUYECKOW pabOThI: CBOMCTBAa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnbie 3anaumn.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBa
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa pEakUMU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNUS.

AMHMHOKHUCIOTBHI Kak aMdoTepHble opraHuyeckue coeauHeHus. Dusnyeckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMiKHA). buonormdeckoe 3HaueHue
aMUHOKHCIOT. [lenTuabl.

benku kak mpupoaHbIE BBICOKOMOJNEKYJSIpHbIE coequHeHud. [lepBuuHas, BTOpUYHAs U
TpeTU4yHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEJIKOB: TUAPOJIN3, HeHATypauus,
KaueCTBEHHBIC PEaKIINK Ha OEJKHU.

DKCTepUMEHTAIbHBIE METOJIbI U3YYEHHUs BEIIECTB M WX MPEeBpalIeHUI: HAOIIOIEHUE U
OMHCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JACHATypalus OENKOB MpH HarpeBaHWU, I[BETHBIC
peakiuu OETKOB.



BbicokomosieKyJIsSIpHBIE COeIMHEHUS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — TIOJIMMEPU3ALUS U MIOJTUKOHAECHCALUS.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYECHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
o0Opa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanmm3zanust MexnpeaMeTHbIX CBS3EH MPU U3YYEHUHM OpraHudeckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0me ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAY4YHbBIH (DaKT, TUIMOTE3a, 3aKOH,
TEeOopus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHUE, H3MEPEHUE,
3KCHEPUMEHT, MOJECITUPOBAHUE.

®u3nka: MaTepusi, FJHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIrEeTUUECKUN YPOBEHD,
BELIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3NYECKUE BEJIUYUHBI U €TUHUIIBI
UX U3MEPEHUSI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOIUINBO, PECYPCHI.

TexHOoorus: NUILIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO TUTAHUs, MOIOIIME CPE/ICTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE MTpenaparsl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.



11 KITACC OBILIIAA N HEOPITAHMYECKA A XMW A

TeopeTnyeckrue OCHOBbI XUMUHU

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckre YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacrpeziesieHusl 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

Ilepuonnueckuit 3akoH u Ilepumommueckas cucrema XUMHYECKUX 3yeMeHToB [JI. U
MenpneneeBa. CBs3b nepuOAUMYECKOro 3akoHa U Ilepumonnueckoil CHCTEMBI XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpHUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOXKHBIX BELIECTB
10 TpyNIaM U nepuojam. 3HaueHUe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BeliecTBa. XUMHUYECKas CBS3b. BUIbI XUMUYECKOM CBSI3U (KOBaJCHTHAS
HENoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUs KOBaJCHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DneKTpooTpULATEIbHOCTh. CTeneHb OKUCIEeHUS. IOHbI: KATHOHBI U aHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. MIcTUHHBIE U KOJUIOMAHBIE pacTBOpbL. MaccoBas 10715
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHMYeCKHX
BEUIECTB. ['eHeTHueckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKUX pPEaKUil B HEOPraHUYeCKOW u
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPrUM NPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4yHbIX (QakTopoB. OOpaTUMble peakLUu.
XnuMuueckoe paBHOBecHe. DakTOpbl, BIUSAIOIUME HA COCTOSHHE XMMHUYECKOTO DPABHOBECHSL.
ITpunuun Jle [larense.

OnekrponuTnueckas aucconuanus. CunbHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpalbHas, IIeT0YHAasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METO/Bl M3YyUEHUS BEIIECTB U UX IPEBPALLECHUI: JTEMOHCTPALHUS
tabmuiy «llepuoguyeckas cucrema xumuyeckux sjemeHToB [[. U. MenneneeBa», uzyueHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJMI0AEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIAa BOJOpOJa B NPUCYTCTBUHM KaTalu3aTopa,
OIpEICIIEHUE CPENBl PACTBOPOB BEILECTB C MOMOLIBI0 YHHBEPCAIBHOTO MHIMKATOPA, pPEaKLUU
MOHHOTO OOMeEHa), MpoBe/leHUE MPaKTHUeCKONl paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTh XUMUYECKOU PEAKII.

Pacuérnbie 3anaun.

Pacu€rbl 10 ypaBHEHHAM XMMHUYECKHUX PEAKIIHI, B TOM YHCIIE TEPMOXUMHUECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAaHUEM MOHSATHUS «MacCOBast A0S BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnel. [lonoxenne HemerauioB B llepuoanueckoil cucreMe XHMHUYECKHX
anemenToB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOoeHMs aToMoB. (Du3nyeckue CBOWCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoaa, cepsl, hochopa u yriiepoaa).



XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCIMHEHUM (OKCUI0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHEHUH).

[IpruMmeHeHne BaKHEUIIIMX HEMETAIUIOB U UX COCIMHEHU.

Mertamnel. [lonoxenne metawioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /I,
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTamioB. Oomue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN DPSi HAPSHKCHUN
METaJIJI0B.

XWMHYECKHUE CBOWMCTBA BAXKHEHUIIMX METAUIOB (HATPWH, KaJWid, KaJbIlMHd, MAarHuM,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

O61me cnocoObl MoMTyYeHHsI METaJUIOB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCNEpUMEHTAIIbHBIE METOJbl H3YyYECHHMS BEIIECTB M HUX MPEBpalICHUN: H3y4YCHHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3loOB HEMETA/UIOB, PEIICHHE 3KCIEePUMEHTATbHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIMOHHBIX ¥  JIA0OPaTOPHBIX  OIBITOB
(B3auMOJIeCTBHE THAPOKCHIA ATIOMUHMS C PACTBOPAMU KHCIOT M IIEJIOYeH, KauyeCTBEHHbBIC
peakIMy Ha KaTHOHBI METaJIOB).

PacuérHrble 3amaumn.

Pacuérel maccel BemecTBa wiM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacuYEThl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIM OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHS U KM3Hb

Ponmp xumum B 00€CIe4eHWH O3KOJOTHYECKOH, SHEPreTHYECKOW W THINEBON Oe30MacHOCTH,
PpasBUTUU MEIAULINHEI. Ilonsatue o HaY4YHbIX METOAAaX MO3HAHUA BEIIECTB U XUMHUYCCKUX peaKI_II/Ifl.

[IpencraBnennss o0 OOMMX HAYYHBIX MPHUHIWINAX MPOMBIIUIEHHOTO TOJXYYSHHS Ba)KHEUIIIHX
BEIIECTB.

UenoBeK B MHUpE BELIECTB M MATEpPUANIOB: BaXKHEHIIME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIC MaTrepualbl, Kpacku, CTCKIIO, KEpaMUKa, MaTepualibl I JJICKTPOHUKH,
HaHOMaTepuraJibl, OPraHn4€CKUC 1 MUHCPAJIbLHBIC y,[[06peHI/I$I.

XuMHa " 3J0pPOBLEC UYCJIOBCKA: IIpaBuJia HMCIOJB30BaHUA JICKAPCTBCHHLIX IIPCIIapaToB, IIpaBUJia
0€301M1acHOr0 UCIOJIb30BaHMSI ITPEIapaTOB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

MexnpeIMeTHBIE CBSI3H.

Peanuzanust MeXNpeIMETHBIX CBA3eH NMpPHU W3YYEHHUH OOIIed M HeopraHudeckoil xumuu B 11
KJIaCC€ OCYHICCTBIIACTCA YE€PE3 HUCIIOJIB30BAHUE KakK 06IIII/IX C€CTCCTBCHHO-HAYYHbIX HOHSITI/II\/'I, TaKk Hu
HOHHTI/If/i, SABIAIOMIUXCA CUCTEMHBIMU JIA OTACIIBHBIX MPEAMETOB €CTCCTBECHHO-HAYYHOI'O IHKJIA.

OO01IMe eCTeCTBCHHO-HAYUYHbIC TOHSATHS: HAayYHBIM (hakT, TUIIOTE3a, 3aKOH, TCOPHSs, aHaJu3,
CUHTE3, Kiaccuukaius, MEePUOAMYHOCTh, HAOJIOJACHHUE, SKCIICPUMEHT, MOJICIIMPOBAaHUE, H3MEPCHUE,
SIBJICHUC.

®dusuka: Marepus, DIHEPTUsi, Macca, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOIl,
PaINOaKTUBHOCTH, MOJIEKYJa, JHEPIreTHIECKUI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperaTHoe COCTOSTHUE
BCIICCTBA, (1)I/ISI/I‘-ICCKI/IC BCJIMYUHBI U €AVMHUIILI UX U3MEPECHUSA, CKOPOCTh.

buonorus: knerka, opraHusM, 3KOcHUCTeMa, Omocdepa, MaKpo- M MHUKPOIIEMEHTH, BUTAMUHBI,
00OMeH BEIIECTB B OpraHu3Me.

I'eorpadus: MuHEpasbl, FOPHBIE IOPOJBI, MOJE3HBIE UCKOMAEMBIE, TOIUIUBO, PECYPCHI.

TexHonoruga: XumMHuyeckas NPOMBINUICHHOCTb, MCETAJUIYpPTHA, IPOHU3BOACTBO CTPOUTCIBHBIX
MaTcpuajioB, CEJILCKOXO3SMCTBEHHOE IMPOU3BOJCTBO, NMHIICBAasA MNMPOMBINIJICHHOCTD, Q)apMaHeBTI/IT-IeCKaH
IMPOMBIIIJIICHHOCTh, IIPOMU3BOJACTBO KOCMETHYECKHUX IIPCIIapaToB, IPOU3BOACTBO KOHCTPYKIHWOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTUH.



IVDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWHKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA
JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBiuBaeT TPeOOBAHHUS K pE3ysbTaTaM OCBOCHHUS OOYYarOIIUMHCS
IporpaMM cpeaHero obmiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pa0OTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEILHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAmera «XHUMHS» Ha YPOBHE CpeIHero ooiero oobpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIPEAEIICHUIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIEJTOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlnyHOCTHBIE pE3yNbTaTbl OCBOEHUS MpeaMeTa «XHUMHS» JIOCTUTAIOTCA B E€IUHCTBE
yu4eOHOM M  BOCHUTATENBbHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HUJ€ajlaMd POCCUHCKOTO
IrpaXAaHCKOTo 00IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMHU M TpaBUIAMH TOBEACHHS,
CIOCOOCTBYIOLTUMH IPOLIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHSA M HPABCTBEHHOI'O CTAHOBJICHHS
JTUYIHOCTH 00YJarOIIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTpaxaroT c(HhopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUYECKOW JESITENbHOCTH OOY4YaloImMXCsl IO pealu3aluu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAJIBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IT03HABATENbHBIX 33124, BBIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHHMSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

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

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTUYECKOIO MPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHKEHHS HAyKU €CTh PEe3yNbTaT UINTEIbHBIX HAOIIOACHUH,
KpPOMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOUCKOB, TOCTOSTHHOTO TPYZAa YYEHBIX U TPAKTHKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIyYEHHH M MOCIEAYIOIIEM aHAJIU3e
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHOW XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHMBAaTh CUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKM CBOHUX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECCTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONIOfCHHS TPaBUJI 0E30MacCHOTO OOpAIEeHUs] ¢ BEIIECTBAMH B OBITY, IMOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUsA TOCJCACTBUI U HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJCHHUS AIKOTOJS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIILCKOW JIESATEIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JIEIATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUWU MPAKTUYECKUX 3a/lady COLHUAIbHOMI
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPAaeKTOPUM OOpa30BaHMs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KH3HECHHBIX TUIAHOB C YIETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TIOTPEOHOCTEM 00IIeCTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMUYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMHH IS PELISHUS BOIIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HETPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOoNMpUSATHBIE HKOJIOTMUYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATeTLHOCTH  DKOJOTUYECKOW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpPYKaroIIeM



MHUpPE KaK O €AMHCTBE IPUPOABI M 4YEIIOBEKA, B MO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny TpodaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTH B 0CO00M 3HAYMMOCTH XWMHUH JUIsl COBPEMEHHOW LMBWIM3ALMU: B €&
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJBTYpPBl, PEIIEHUH I100aJIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW O€30mMacHOCTH, B PA3BUTHHU MEIMIIMHBL,
00eCTeYeHN! YCIIOBHH YCIIEIIHOTO TPyl U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOT0O YiIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMAaHMsI CYIIHOCTH METONOB II03HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJB30BaTh MOJy4YaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIINX B HEM H3MEHEHHIA,
YMEHHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIHUXCSI JaHHbBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIeHUs TIpo0OieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUM 1O XUMHUM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cpepax npodeccuoHaTIbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yibTaTbl OCBOGHUSI yuyeOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayYHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuuKy METOJ0B TIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  ydyeOHble  JAeHCTBHS  (TO3HABaTEJbHbIE, KOMMYHHMKaTUBHBIE,
perymnsTuBHbIE), oOecreyuBarouie (QoOpMUpOBaHHE (YHKIIMOHAIBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CHOCOOHOCTh ~ OOYYarOLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

MeranpeamMeTHble pe3ysNbTaThl OTPAXXKalOT OBJIAJEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHHS,
COOTHOCHUTB PE3YJIBTATHI ACATEIBHOCTH C ITOCTaBICHHBIMU LIEJISIMH;

HCIIOJIB30BaTh IIPU OCBOEHWH 3HAHWM INPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIIEIATH
XapakTepHble NPU3HAKK TIOHATHM W YCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;



BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMKU BEIIECTB U XUMUYECKUX PEAKIIMIA;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBS3U MEKY N3Y4acMbIMU SIBJICHUSIMM;

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHUAX, (OPMYIMPOBAThH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKUE (3HAKOBBIC)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (OpMyna, YypaBHEHHE XHUMHUYECKOM peakuuu — IpU pPELIeHUH Y4eOHbIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEaKIIHii;

dopMynupoBaTh LEIM M 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIbHO c(hOpMyTUPOBAHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJCTh HABBIKAMM CAMOCTOSITEJIBHOIO IUIAHUPOBAHUS M TPOBEICHHUS YUYEHHYECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0OOOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOM JeATeNIbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOAOB [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATbCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYyYHO-TIONYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
AHAIN3UPOBATh HH(GOPMALIMIO pa3IMYHBIX BUIAOB M (OpPM TNPECTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENMPOTUBOPEYUBOCTE;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpPETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMpATh ONTUMANbHYIO (OpMY NpeAcTaBieHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa Mpu padoTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MEXIpeaAMeTHble ((U3MYecKue M MaTeMaTHYeCKHe) 3HaKd U
CHUMBOJIBI, (popMyIibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMHU el CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CY>KJaeMOil TeMbl B XOJ€ JHajora W/WiH JUCKYCCHH,
BBICKA3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIOJIHEHUM XUMHYECKOIO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanu3anuu y4eOHOro mpoekta M (OpMYIMpPOBATh BBIBOJBI 0 pPE3yJibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHM ITyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHUSIMH.

OBgJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIIATh CBOK I103HABATEIbHYIO JEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJlaraéMblii allrOPUTM JICHCTBUN TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATENbHOCTH HAa OCHOBE CaMOaHaIW3a U
CaMOOLICHKHU.

[MPEJMETHBIE PE3YJIbTATBI 10 KIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OpraHruyecKasi XUMHESD OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUH O XHMMHUYECKOH COCTAaBIISIONICH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (OpMHpOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, € (HYHKIIMOHAIHLHOM TPAMOTHOCTH, HEOOXOAMMOMW IS
pelIeHUsT TPAKTUYECKUX 3aa4 M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpe/Ie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJICKTPOHHAST 000JI0YKa aTOMa, MOJICKYJIa, BAJICHTHOCTD,
AJIEKTPOOTPHUIIATEIIBHOCTh, XUMHUECKasi CBsI3b, CTPYKTYpHas ¢opmyia (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O00BEM,  YIJICPOIHBIA  CKEJeT,
(GyHKIIMOHATBHAS TPYIIIA, PAIWKaT, H30MEPHUsS, U30MEpPbl, TOMOJOTHUYECKUN pPsij, TOMOJIOTH,
YTIICBOIOPOABI, KHCIOPOJ U a30TCOJEPIKAIINEC COCTUHEHUSI, MOHOMEp, TIOJIUMED, CTPYKTYPHOE
3BEHO, BRICOKOMOJICKYJISIPHBIC COSAMHEHUS ); TEOPUH M 3aKOHBI (TCOPHSI CTPOCHUS OPTaHUYECKHX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHUS, JIeXKAIUEe B OCHOBE IMOHUMAHUS
MPUYUHHOCTHA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJCHHUS O CBOWCTBAX,
cocTaBe, OMy4YeHUHU 1 0€30MaCHOM HCIOIB30BaHUU BAKHEHUIIIUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JIeATENHHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTAaHABIUBATH
WX B3aUMOCBSI3b, UCTIOJH30BaTh COOTBETCTBYIONIUE MIOHSATHS IIPH OMIMCAHUH COCTaBa, CTPOSHUS U
MIPEeBpaIeHUI OPraHUIECKIX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMUKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHO) (OPMYII OPraHUUYECKUX BEIIECTB
¥ YpaBHCHUU XUMHUYECKHX pPEaKIWi, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHHYECKUX BEIICCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO M MMPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJICKHOCTh H3yUYEHHBIX OPTaHUYECKIX
BEIIECTB TI0 HMX COCTaBY W CTPOCHUIO K ONpeAc€HHOMY KIacCy/TpylIe COeTUHEHUH
(YrimeBomopoasl,  KHCIOPOJ H  a30TCOJAEpXKAllde COCIUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarnueckoii Homenknatype (IUPAC), a takxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHJICH, MPOIUIIEH,
aleTHJICH, STWICHIJIMKOJb, TIHUIEPHH, (EeHON, (OpMalbJCTHI, aleTadbJeTH, MypaBbHHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAsl KHMCIIOTA, CTEAPUHOBAs KHCIIOTA, TIIFOK03a, PPYKTO3a,
Kpaxmal, [eJUTF0JI03a, TITUIUH ),



c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COeIMHEHUSIX (OAUHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKEHHUS TEOPUU CTPOCHUS OPTaHUYSCKUX
BeiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (PHU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEICTABUTENCH PA3IMUYHBIX KJIACCOB OPraHMYECKUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, merwiOyraauen-1,3, OeHsoul,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TJIUIEPUH, (EHON, aleTalbJIerul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0j03a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKUX DPEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPhS
(He(Th, TPUPOAHBIA Ta3, Yroiib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB UM MPOJYKTOB pEaKLUn);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHMHU TMPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHUe, OSKCIEPUMEHT, MOJACIUPOBAHUE), HCIONIb30BaTh CUCTEMHbBIC
XUMUYECKUE 3HAHUS JUTsl IPUHSITHS PEeIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMECHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0i U
71ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU 10 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IIJITAHUPOBATh M BBIMOJHATH XUMHUYECKUNW SKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYeHUE ITHICHA U U3YYEHHE €ro
CBOMCTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTyparus OeJIKoB Mpu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKHU 0€30MaCHOCTH
npu oOpallleHUuu C BEIIEeCTBaMHU U JJaOOpaTOpHBIM 00OPYIOBaHUEM, MPEJCTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (OopMe 3alliCH YpaBHEHHMI COOTBETCTBYIOIIUX pEaKIUuil u
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(POPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmannu, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUI COONMIOaTh MpaBWiIa HKOJOTMYECKU IIeIeCO00pa3sHOro
MOBEICHUA B OBITY M TPYIOBOM MEATENBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karollled MpUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeTIEHHBIX OPraHMYEeCKUX BEIIECTB, TMOHMMas cMbicin mokazatens [IJIK, moscHsaTh Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEIHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJI0BEKa;

JUIST 00y4YaroIUXCs C OTPAaHMYCHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYIHBIX METOaX IMO3HAHKS BEUIECTB U XUMUYCCKUX SIBICHUH;

JUISL  CIETBIX W CHA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh penbedHO-
TOYCUHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.



11 KJTACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHW4ecKas XUMHD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUM B IO3HAHUM SIBIEHUH HPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUsT NPAKTUUYECKUX 3a7ad M DSKOJIOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHMSI K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIIue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH OO0BEM, BaJCHTHOCTh, JJIEKTPOOTPHIATEILHOCTh, CTEIECHb
OKHMCIICHMs, XMMHUYECKas CBA3b (KOBAJEHTHAs, WOHHAs, METaUIM4YecKas, BOJOPOJHAs),
KPUCTAJZIMYECKAss  PEINETKA, TUIBI XMMHYECKUX  PEAKLUM, pPacTBOP, DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs IHUCCOLMALNS, OKUCIMTEIb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOM  pEaKIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
JJNIEKTPOJIMTUYECKON Jucconanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXPaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHMs DHEPTHU IPU XMMHYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HAHMS,
JeXalMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30M1acCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIraHUYECKUX BEILECTB B OBITY U MPAKTUUECKOU JeSITEIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IMOHSATHS IPU ONHUCAHUU HEOPraHMYECKUX
BELIECTB U UX NPEBPAILCHUN;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY ISl COCTaBJICHUS
(GopMyN BEIIECTB W YpPAaBHEHUM XHUMUYECKUX PEAKIUI, CUCTEMaTHMUECKYyd HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbld ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HErall€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
ApyrHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
METAJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHMSX, THUI KPUCTAUNIMYECKOW PEMIETKHM KOHKPETHOIO
BEIleCTBa (aTOMHas, MOJIEKYJApHas, MOHHAas, METaJJIMuecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OpMUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
[0 UX COCTaBY K ONpeAEIEHHOMY KJIaCCy/TpyIIe COeMHEHUH (IPOCThIE BEIIeCTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(pOTepHBbIE TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTENbHYID U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepPHU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 neprnoaos [leprnoanyeckoi cucTeMbl XUMHYECKUX 371eMeHToB /1. U.
MeHzieneeBa, WCMONB3YSl TMOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTAIHY, «IHEPrETHUYCCKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [[. .
Menneneena;



c(OpMHPOBAHHOCTh yMEHHH XapaKTepu3oBaTh (ONHMCHIBATH) OOIIME XUMHYECKHE CBOHCTBA
HEOPraHMYEeCKUX BELIECTB Pa3IMYHBIX KJIACCOB, MMOATBEPXIATh CYLICCTBOBAHHME TCHETHUECKOW CBSI3H
MEXJY HEOpPraHMYeCKHMMH BEIISCTBAMHU C IIOMOILIbIO ypPaBHEHUI COOTBETCTBYIOIIUX XHUMHUYECKHX
peaknuii;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCH(PHULIUPOBATH XUMUUECKUE PEAKIUH 110 Pa3IMYHBIM MPU3HAKAM
(umcity M cocTaBy pearupyrollMX BEIIECTB, TEMJIOBOMY dS((eKTy peaklUuu, M3MEHEHHIO CTeleHEH
OKHCJICHHSI JIEMEHTOB, 00paTHUMOCTH PEAKINH, YYACTHIO KaTalll3aTopa);

c(OPMHPOBAHHOCTh yYMEHHH COCTABISATh YPAaBHEHUS pEaKUUid Pa3IUYHBIX THIIOB, MOJHBIE U
COKpAaIllEHHBIC ypaBHEHUS peakluii MOHHOTO OOMEHa, YYMTHIBas YCIOBHUS, NPH KOTOPBHIX OTH PEaKLuH
UAYT 10 KOHIIA;

c(OpMHPOBAHHOCTh YMEHHMH TPOBOIUTH PEAKUHUH, IMOATBEPXKIAIOMINE KadeCTBECHHBIH COCTaB
Pa3IMYHBIX HEOPraHWYECKHX BEIECTB, PACIIO3HABATH OMNBITHBIM IMyTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHUI PACKpPBIBATH CYITHOCTh OKHUCIUTENbHO-BOCCTAHOBUTEILHBIX PEAKIUHA
MOCPEICTBOM COCTaBJICHHSI JJIEKTPOHHOTO OajlaHca 3TUX PeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH pEaklIuud OT
Ppa3JInYHbIX Q)aKTOpOB; XapaKTep CMCHICHUA XHUMUUYCCKOI'0 pPaBHOBECHUA B 3aBUCHUMOCTH OT BHCIIHETO
BozzeiictBus (mpuniun Jle lllarense);

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHMHUYECKHE IMPOIECCHl, JIeKaIIUe B OCHOBE
MPOMBIIIIIEHHOTO TOJTYYEHHsI CEPHOI KHCIIOTHI, aMMHUaKa, a TaKkke cOPMHUPOBAHHOCTH MPEJICTABICHUN
00 0o0ImMX HAYYHBIX MPUHIUTIAX U IKOJOTHUECKUX MPOOIeMaX XHMHYECKOTO ITPON3BOCTBA;

c(hOpMHUPOBaHHOCTh YMEHHU MPOBOAUTH BHIUWCIICHUS C HUCIOJIH30BAHHEM IIOHITHS «MacCOBas
JTOJISl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOMIEHUH ra30B MPY XUMHUYECKUX PEAKIUIX, MACCHI BEIIECTBA
wim 00bEMa Ta30B MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacCe WM 00BbEMY OJHOTO U3 yYACTBYIOIIUX B
peaxIuy BEIIeCTB, TEIUIOBOrO 3¢ (eKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHHWS MAacChl BEIIECTB,
MIPEBPAIICHAS U COXPAHEHHS YHEPTHH;

c(hopMHUPOBaHHOCTh YMEHHH COOJIOAAaTh TpaBWiIa TOJIB30BAHHS XHMHUYECKOW TOCYIOW U
nmabopaTopHEIM O0OPYZOBaHUEM, a TakXKe NpaBuia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSAMH TI0 BBITTOITHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMHUPOBaHHOCTh YMEHHI TUTAHUPOBATH U BBIMIOIHATh XUMHUUECKUN SKCIIEPUMEHT (pa3iioKeHHe
MEPOKCHIAa BOAOPOJa B MPHUCYTCTBHHM KaTaju3aTopa, OINpEAeNeHHe Cpeabl PAacTBOPOB BEIIECTB C
MTOMOIIBI0 YHHUBEPCAILHOTO HMHJIMKATOPA, BIHMSHHUE PAa3IHMYHBIX (DAaKTOPOB HA CKOPOCTh XHMHUYECKOH
peaxium, peakuy HOHHOTO 0OMeHa, KaueCTBEHHBIE peaKlnu Ha Cylb(}at-, KapOOHAT- U XJIOPUA-aHUOHEI,
Ha KaTHOH aMMOHHWS, pEelIeHHe SKCIIEPUMEHTANBHBIX 33/a4 1Mo TeMaMm «Mertamnsy u «Hemeramiey) B
COOTBETCTBHH C TPaBHJIAMH TEXHHUKH O€30IIaCHOCTHU TP OOpAIEHUH C BEUIECTBAMU W JIA0OPATOPHBIM
o0opymoBaHUEM, TIPEICTABIATh PE3YNbTAaThl XUMHUYECKOTO 3KCTIIEPUMEHTa B (JOpPME 3aIllMCH YpaBHEHUI
COOTBETCTBYIOIINX Peakiuii ¥ GOPMYITHPOBATH BEIBOJIBI HA OCHOBE 3THX PE3YJIhTATOB;

c(hOpMHUPOBAaHHOCT, YMEHUH KPUTHYECKH aHAIM3MPOBATH XHMHYECKYH  HH(OpPMAIIHIO,
MOJTy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CPENICTBA MACCOBOW KOMMYHUKAIWHU, IHTEpHET U IPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIPAaBUJIa KOJOTHYECKH I1€JIECO00Pa3HOro TMOBEJACHHUS B
OBITY U TPYIOBOM NEATETHHOCTH B ILENSAX COXPAHEHHS CBOETO 3JI0POBBS U OKPYXAIOIMIEH MPUPOIHON
Cp€abl, OCO3HaBaTh OMACHOCTH BOSHeﬁCTBHH Ha XHUBBIC OpPTaHHU3MBbI OHpe,Z];e_HéHHBIX BC€OICCTB, ITIOHHUMas
cmpicn mokazarenss [IJIK, moscHATP Ha mpumepax crmocoObl YMEHBIICHHS W TMPEAOTBPALICHHUS HX
BPEIHOTO BO3/IEHCTBHS Ha OPTaHN3M YelIOBEKa;

JJIsA 06y11a}01111/1xcsl C OrpaHUYC€HHBIMH BO3MOXHOCTAMUA 3J0POBbA: YMCHUC IPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYITHBIX ME€TOJIaX IMO3HAHUA BEUICCTB 1 XUMHUUYCCKUX S[BHGHHﬁ;

JUIS CIIETIBIX W CcNA0OBHIAIIMX OOYYarOIUXCS: YMEHHE HCIIONb30BaTh PENbe(PHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. Bpaiins i 3anucu XuMUIeCKUX (POPMYII.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KonuuecTBo yacos DNEKTPOHHBIE
HanmenoBanue
No (mmudpoBsie)
pas3zesioB U TeM Koutponbusie = [IpakTuueckue
/11 Bcero oOpasoBarenbHbIe
POrPaMMBI paboThI paboTsI
pecypcbl
Pasznea 1. TeopeTuyeckue OCHOBbI OPraHUYECKOM XMMUM
IIpenmer
OPraHUYeCKOu
xumuu. Teopus
11 CTPOCHUS 3
OpraHUYECKUX
coenuHeHnu A. M.
byrneposa
Wroro mo pazneny 3
Pa3znen 2. YriaeBoaopoasl
[Ipenenbubie
2.1 YTII€BOJOPOABI — 2
aJIKaHbI
Henpenenbanie
JIEBOJOPOJIbI:
2.  YTICROAOPOA 6 1
AJIKEHBI,
aJIKaJIMEHbI, ATKUHBI
ApomaTtuieckue
2.3 P 2
YTJIEBOJOPOIBI
IIpuponusie
HMCTOYHHUKHU
24 3 1
YTJIEBOJOPOAOB U
uX nepepadoTka
Wroro mo pazneny 13
Paspnen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHUs
3.1 Cruptel. @enon 3
Anbaeruisl.
Kap6onoBeie
3.2 P 7 1
KUCHOTHI. CJIOKHbBIE
3¢upsl
3.3 VYriaeBoasl 3 1




Hroro no pazneny 13

Pa3znen 4. A3oTcoaepxkaiye opraHudyeckue coeIuHeHus

AMUHEL
4.1 AMMWHOKHCIIOTEL. 3
benku
Hroro no pazaeny 3

Paspen 5. BeicokoMoJIeKy A pHbIE COeUHEHUSA

[ImacTmaccel.
5.1 2
Kayuyku. Bonokna
Uroro mo paszneny 2
OBILIEE KOJIMYECTBO
YACOB IIO 34 2

I[TPOTPAMME




11 KIIACC

KonuuecTBo uacos DNEeKTPOHHBIE
Haumenosanue
No (mudpoBsIe)
pasziesioB U TEM Kontponbasie  IIpakTudeckue
/11 Bcero oOpa3oBaTrebHbIE
MpOTrpaMMBbI padoThI paboThl
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
CrtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
[lepuoguueckas
1.1 proz 3
cucreMa
XUMHYECKUX
anemenToB . U.
Menneneesa
Crpoenue
BEIIIECTBA.
1.2 » 4
MHoroo6pa3ue
BEIIIECTB
XUMUYECKHUE
1.3 6 1 1
peakuu
Wroro mo pazneny 13
Paznen 2. Heoprannuyeckasi XumMus
2.1 Mertabl 6
2.2 Hemeramnsr 9 1
CBs13b
HEOPraHUYECKHX U
2.3 P 2
OpPTaHHYECKUX
BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u )KU3Hb
3.1 XuMHS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO
YACOBIIO 34 2 3

I[MTPOT'PAMME




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

1

11

1.2

1.3

TeOpCTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘IeCKOﬁ XUMHUHU

ChopMHUpPOBAaHHOCTh TPEACTABICHUA O XHUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MHUPA, POJM XUMHUU B MO3HAHUU SBJICHUU
NpUPOAb, B (OPMHPOBAHWHM MBIIUICHUS ¥ KYJIbTYPHl JIMYHOCTH, €€
(GYHKIMOHATBHOH  TPAMOTHOCTH,  HEOOXOAMMOW Il pEUICHHUS
MPAKTUYECKUX 3a/ad U HKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO U IIPUPOIHOM Cpeie

Brnanenune cucremoil XMMUYECKHMX 3HAHUM, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIararome HOHSITUS (Monexyina, BaJIEHTHOCT,
ANEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUUECKasl CBSI3b, MOJIb,
MOJIIpHasT ~ Macca,  MOJSIpHBIA  OO0BEM,  YIJIEPOAHBIA  CKElerT,
(GbyHKIIMOHANBHAS rpynna, pagukan, U30Mepus, HU30MEpBHI,
TFOMOJIOTUYECKUH  psiZl, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOA- |
a30TCcOJepXKaIlIUe COEIUHEHHs,, OHOJOTMYECKH aKTHBHBIE BEIECTBA
(yrneBoapl, >KHUpBI, O€IKH), MOHOMEp, MOJHMMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COEMHEHMs); TEOpUH U 3aKOHbI (Teopus
XUMHUYECKOTO CTpoeHus opranudeckux BemectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMUECKHUH S3bIK XUMHUH, (PaKTOJIOTUYECKHUE
CBEIEHUSI O CBOWCTBAaX, COCTaBe, IOJIYYEHUH U  0e30MacHOM
WCIIOb30BAHUM BAKHEUIINX HEOPraHUYECKUX M OPraHUYECKHX BEIIECTB

B OBITY U IPAKTUYECKOM EATEIbHOCTH YEJIOBEKa

ChopMupOBaHHOCTb YMEHUH BBISIBIIATh XapaKTEPHbIE NPU3HAKU TTOHATHIA,
YCTaHABIMBATh HMX B3aUMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIINE
MOHATHA IIPU  ONHCAHMM  COCTaBa, CTPOCHHMS W  IpPEBpalICHUIN

OpTraHUYCCKUX COeIUHEHUN

14

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY IS
COCTAaBJIEHUS] ~ MOJIGKYJSIDHBIX M CTPYKTYpPHBIX  (pa3BEPHYTOM,

COKpam€éHHOW) (GopMysnT OpPraHMYEeCKHX BEHIECTB U  ypPaBHEHHU




1.5

XUMHUYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATbL MOJCIN MOJICKYJI OpPraHUYCCKUX
BCIICCTB JId HIUIIOCTpalK HX XHUMHYCCKOro MW IPOCTPAHCTBEHHOI'O

CTPOCHHUA

ChopMUPOBAaHHOCTH ~ YMEHHMH  YCTaHABIMBATh  IPHHAIJIC)KHOCTD
W3YYCHHBIX OPraHUYECKHUX BEIIECTB IO HX COCTAaBy W CTPOCHHIO K
onpeneaHHOMY Kiaccy (rpyIie) coeIMHeHUH (YriieBo10PO/Ibl, KUCIOPO
U a30TCOACpXKAIINE COCIUHCHHSI, BBHICOKOMOJICKYIISIPHBIC COCIMHEHUS),

JaBaTh UM Ha3BaHUs 110 cucreMarnyeckoii HomeHkiatype (IUPAC)

1.5

ChopMupoBaHHOCTE yYMEHHS ONPEICNATH BHUIbI XUMHYECKON CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUHApPHBIE U KPaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHHSI MPUMEHSATH: MOJOKEHUS TEOPHUH CTPOCHUS
oprannueckux BemiectB A.M. byrnepoBa s 00bICHEHUS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHUS MAacCChl

BCIICCTB

YrieBoaopobl. Kucnopoaconep:xaine u a30TCOJIepHKaIINE

OpraHn4Y€CKUC COCIUHCHM. BBICOKOMOHCKYHHPHI)I@ COCAMHCHUA

2.1

CpopMHUpPOBAaHHOCT, yYMEHUW TMPUBOAUTH TPUBHAIbHBICE HAa3BAHUS
OTJIENbHBIX OPraHWYECKUX BEIIECTB (ITHIICH, MPOIUJICH, AalleTUJICH,
STWICHIJIUKOJb, THUIepuH, ¢GeHon, dopmanpaerun, ametanbierus,
MypaBbHMHAs KHCJIOTa, YKCYCHasi KHCIIOTa, OJICMHOBas  KHCJIOTA,
CTCapuHOBas KHCIIOTa, TJIFOKO3a, (pyKTO3a, KpaxMmani, IeJUIII03a,

TJTALIVH )

2.2

2.3

CpopMHUpOBAaHHOCT, YMEHHUW XapaKTepU30BaTh COCTaB, CTPOCHHUE,
¢uznueckue ¥ XMMHYECKHE CBOWCTBA THUIUYHBIX MPEICTaBUTENICH
pPa3IUYHBIX KJIACCOB OpPraHMYECKHX BelIeCTB (METaH, 3TaH, ATHIIEH,
MpOMWIeH, aneTwieH, Oyranuen-1,3, wermnOyraauen-1,3, OeHzou,
METaHOJ, 95TaHOJ, JTWIEHTJIMKOJIb, TJIHIEPUH, (PEHOJ, aleTaabJeTu/I,
MypaBbUHass M YKCyCHas KHUCIOTHI, TJIOKO3a, Kpaxmal, I[eJUTI003a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

C(I)OpMI/IpOBaHHOCTL YMCHHUA WIUIIOCTPUPOBATE TCHCTUYCCKYHO CBA3b
MCKAY THUITMYHBIMHA OpeaACTaBUTCIIAMUA PA3IINYIHBIX KJ1aCCOB
OpPraHN4Y€CKUX BCIICCTB YPaBHCHHUAMHU COOTBETCTBYIOIIHNX XHWUMHYCCKUX

PEaKIMii ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh WCTOYHUKU
YTJIEBOJOPOAHOTO ChIphsi (He(Th, MPUPOIHBIA Ta3, yrojb), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUEC ITPOAYKTOB Hepepa60TKH

XUMHUA U )KU3HL. PacuéTrl




3.1

CdopmupoBaHHOCTh YMEHUW BJIAJIETh CHCTEMOHN 3HAHWA 00 OCHOBHBIX
METOAAaX HAy4YHOI'O IO3HaHHUs, UCIIOJNB3YEMBIX B XHMHH IPU H3YYECHHUH
BEUIECTB W  XUMHYECKUX  SBICHU (HaOmiofeHue, H3MeEpeHue,
SKCIEPUMEHT, MOJICIUPOBAHKE), HUCIOIb30BATh CHCTEMHBIE XUMHUYECKUE
3HAHUS Il IPUHATHSL PELIEHU B KOHKPETHBIX KU3HCHHBIX CUTYyalUsX,

CBA3aHHBIX C BCIICCTBAMU U UX IIPUMEHCHUEM

3.2

3.3

3.4

ChopmupoBaHHOCTE  YMEHHH  CcOONIOAATh TMpaBuUia  IOJB30BAHUS
XUMHUYECKON Tocyloil M J1abopaTOpHBIM 00OpYAOBaHHEM, a TaKXKe
MpaBmia OOpaIIEHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUAMHU IO

BBIIIOJIHCHUIO Jla60paTOprIX XUMHNYCCKHUX OIIBITOB

ChopmupoBaHHOCTh YMEHUH IIJIAHUPOBATh U BBIIOJIHATH XUMHUYECKUN
IKCIIEPUMEHT (TIPEeBpAIICHUs OPTaHWMYECKHUX BEIISCTB MPU HArpeBaHUH,
MOJIy9CHUE JTUJIICHA W M3YYCHHE €r0 CBOWCTB, KaUeCTBEHHBIC PEAKIIMH
OpPraHMYECKUX BEIECTB, JeHATypalus OeKOB MpU HarpeBaHUM, [[BETHbIC
peakiuu OeJIKOB) B COOTBETCTBHH C IPaBUJIAMHU TEXHUKH O€30MaCHOCTH
mpu oOpalleHuu ¢ BEImECTBAMH W JTA0OPATOPHBIM 000PYIOBAHUEM;
MIPEJICTABIATh Pe3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopMe 3amucu
yYpaBHEHUN COOTBETCTBYIOUIMX peakuuid u (opMyIupoBaTh BBHIBOABI Ha

OCHOBE 3THX Pe3yJIbTaTOB

ChopMupoBaHHOCTh YMEHUIH NPOBOAUTH BBIYMCIEHHUS NO XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM
MIPOJYKTa PEaKlUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3

HUCXOJHBIX BCHICCTB UJIU ITPOAYKTOB peaKI_II/II/I)

3.5

3.6

CpopMHUpPOBAaHHOCTP YMEHHMM KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
nH(pOpMaIINIO, TTOTYyYaeMyI0 U3 pa3HbIX UCTOYHUKOB (CPEICTBA MaCCOBOM

uHpopmanuu, cetb IHTEpHET U JpyTrue)

ChopMupoBaHHOCTH ~YMEHHUH COONIOJAaTh MpaBUa  SKOJIOTHYECKU
11e1ecoo0pa3Horo MoBeACHUs B OBITY U TPYAOBOH JIE€ATENbHOCTH B LIEIAX
COXpPAHEHHUs CBOETO 3/I0POBbSI W OKPYKAIOIIEH IPUPOAHOU Cpelbl,
OCO3HaBaTh  ONAaCHOCTb  BO3ICHCTBHS  HA  JKUBbIE  OPraHHU3MBI
ONpPEACIEHHBIX OpPraHUMYECKUX BEIECTB, IMOHMMAas CMBICJI IOKa3aTels
[NJK (mpenenbHO NOMYCTUMOW KOHIIEHTpAIMM), MOSACHATh Ha MpHUMepax
CHOCOObI YMEHBIIEHHsS U TIPEIOTBPAIEHHS] UX BPEIHOrO BO3JCHCTBUS Ha

OpraHu3M 4YCJIOBCKaA




11 KITACC

Kon

NpoBepsieMoro

pe3yabTara
1

11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoll XMMHMYECKMX 3HAaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3J1eKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPHULIATEIBHOCTD, CTEIECHb
OKHCJICHHs, XMMHYECKas CBA3b, MOJIb, MOJIIpHAas Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHYECKUX peakuui
(OKMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M JHJIOTEPMUYECKHUE,
peakLuy MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJMUTHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTUYECKAs]  JUCCOLMALUSA, OKHUCIMUTENb, BOCCTAaHOBHTEID,
CKOpPOCTh XMMHYECKOM pPEaKlUU, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH JI.M. MeHeneeBa, 3aKOH COXpPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IIOJYyYEHMH U O€30IaCHOM HCIHOJIb30BAaHUM BaKHEUIINX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJI0BCKA

1.2

CdopMHpOBaHHOCTh yYMEHMUH BBISBIATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBA3b HM3YYECHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

BnaneHne OCHOBHBIMH METOOAMHU HAayY4YHOI'0O TIO3HAHUA BCIICCTB U
XUMHYECKUX SBJICHUM (Ha6J’IIOI[eHI/IC, HU3MCPCHUC, OKCICPHUMCHT,

MOJICJIUPOBAHNE)

C(I)OpMHpOBaHHOCTL YMCHI/Iﬁ OMpPCACIIATE BAJICHTHOCTb M CTCIICHB
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX Pa3JIMUYHOIO
CoCTana, BU XHUMHYICCKOMN CBsA3U (KOBaJ'IeHTHaH, HWOHHAas,
METALIMYCCKasd, BO,Z[OpOI[HEl}I) B COCAMHCHHUAX, THUII KpHCT&J’IJ’IH‘-ICCKOfI
peH_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaH, MOJICKYJIsIpHAs, MOHHAs,

MeTaJUTHYeCcKas)




1.5

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep Cpelbl B BOIHBIX

pacTBOpax HEOPTaHUIECKUX COCITMHEHUN

1.6

ChopmupoBaHHOCTE  yMEHUS  KJIACCH(UIUPOBATH  XUMUYECKUE
pEaKIyy M0 Pa3IMYHBIM NMpPU3HAKaM (YUCITY M COCTAaBY PearnpyroUIix
BEIIECTB, TEIJIOBOMY A (EKTy peakiud, HW3MEHCHHIO CTeleHen
OKHUCJICHHUS  D3JIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yYaCTHIO

KaTaJin3aTopa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUH  COCTaBISATh YpPaBHEHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAIIEHHBIE YPABHEHUS pEaKUUU
MOHHOI0 OOMEHa, YUUTHIBAs YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBII  COCTAaB  pPA3JIMYHBIX HEOPraHUYECKUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX

PacTBOpAX HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMHM PpacKpbIBATh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PAKTOpOB

ChopmupoBaHHOCTH yMEHHI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKass XUuMUs

2.1

2.2

CopMHUpOBaHHOCT, YMEHHI pacKpbIBaTh cMbIcH [lepuomnueckoro
3aKOHa J.N. Menaeneesa 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOSHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATUS  «S-, P-, O-3JCKTPOHHBIC OPOUTAIN», <«IHEPTETUYCCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTM  HM3MEHEHHS  CBOWCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMI MO MEpPUoJaM W rpynmnam

[Iepnonnueckoi cucteMsl XUMU4ecKnx 351eMeHToB [I.J. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBaTH) OOLINE




2.4

XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPXK/IaTh  CYIIECTBOBAHHWE  TCHETHYECKOM  CBS3M  MEXKIY
HEOPTraHUYECKHUMHU BEllECTBAMH c IIOMOIIIBIO YpaBHEHHI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCT ~ YMEHMH  yCTaHaBJIMBaThb  IPUHAIJIEKHOCTh
HEOPraHMYECKUX BEIIECTB [0 UX COCTAaBY K ONPEACIEHHOMY Kiaccy
(rpymnme) coenMHEHUH (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAJLIbI,

OKCHJbI, OCHOBAaHM, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUADI, COJ'II/I)

2.5

2.6

ChopmupoBaHHOCTh YMEHUN HCIOIB30BAaTh XUMUYECKYIO CHUMBOJIHKY
UL cocTaBlieHHsT (OpPMYJ BEIIECTB M ypPaBHEHHH XUMHUYECKUX
peaknuii, cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuanpHbIe
Ha3BaHWs OTHCIBHBIX HEOPraHWMYECKUX BemiecTB (yrapHelii ras,
YIJICKUCIBIA Ta3, aMMHaK, TaméHas W3BECTh, HETalIéHas W3BECTh,

MUTHEBAs COJA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh YMEHMI XapaKTepH30BaTh (OMHCHIBATH) 0OIIUE
XMMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE TCHETUYCCKOM  CBS3M  MEXKIY
HEOPTraHWYECKUMH  BEUICCTBAMH  C  IOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
IKCIIEPUMEHT (Pa3JIOKEHUE TIEPOKCHIA BOJOpPOJAa B MPUCYTCTBUH
KaTajqn3aTropa, ONpeesieHHe CpPelbl PACTBOPOB BELIECTB C MOMOIUIBIO
YHUBEPCAJIbHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (aKTOpOB Ha
CKOPOCTh ~XMMHYECKON peaklu, pPeaKkIMud HMOHHOTO OOMEHa,
KayecTBEHHbIE PEeaKLUU Ha cysbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHUS, pelIeHHE SKCHEPUMEHTAJbHBIX 3a7ady MO0 TeMaM
«Metamnel» n «Hemeraniabl») B COOTBETCTBUHM C MPAaBHJIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeulecTBaMM M J1a00paTOPHBIM
000pyZI0BaHUEM; MPEJICTABIATh pe3yabTaTh XUMHYECKOTO
SKCIepUMEeHTa B (OpMe 3aliCH YPaBHEHHH COOTBETCTBYIOILIMX

peakiuii 1 GopMyJIMpPOBATH BHIBOJIBI HA OCHOBE DTHX PE3YJIHTATOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh TMpaBHJIa TOJB30BAHUS
XUMUYECKOH TOCY0M M JIa0OpaTOpHBIM O0OpYAOBaHUEM, a TaKKe
MpaBmiia 0OpalleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

C(I)OpMHpOBaHHOCTL yMeHHf/'I XapaKTCPU30BaATh XUMHUYCCKUC

IPOLECChI, JICKAINHUEC B OCHOBC IMPOMBIINIJICHHOI'O IOJYUYCHUA CCpHOfI




3.1

KHUCJIOTBI, aMMHaKa, a Takke C(HOPMHPOBAHHOCTH IMPEICTABICHHUNA 00
oOIIMX HAy4yHBIX MPHUHIMIAX M  DKOJOTHYECKHX  MpoliemMax

XUMHUYECKOT0 IPOU3BOJICTBA
Xumud U xku3Hb. Pacu€Tsl

ChopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBISIONICH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpA, pPOJIM XUMUU B [O3HAHUU
SBJICHUW TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHOH TI'PAaMOTHOCTH, HEOOXOAUMOM s
pelIeHUs TPAKTHYECKUX 3ala4 U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJHON cpesie

3.2

CdopmupoBaHHOCTH yMEHUHI KPUTUYECKH aHAIM3UPOBaTh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl U3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIMH, ceTb IHTEpHET U ApyTrHe)

3.3

3.4

3.5

ChopmupoBaHHOCTh yMEHHMI COOMIOATh TpaBUia SKOJIOTUYECKHU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOH JEATEIBHOCTH B
LEsIX COXPAaHEHHUs CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUpPOIHOMN
Cpelbl

Oco3HaBaTh OMACHOCTh BO3JEHUCTBHS HAa KUBBIE OPTraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, noscHsITh
Ha MpUMepax crnocoObl YMEHBIICHUS U MPEAOTBpAIllEHUs UX BPEIHOTO

BO3JIcHCTBHUS Ha OpraHu3M 4YCJIOBCKaA

CdhopMupoBaHHOCTB yMEHUU MIPOBOJUTH BBIYHCIICHUS c
HCIIOIb30BAHUEM IIOHATHUS «MAaccoBas JOJSA BEILECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHMH Ta30B IpPH XMMHYECKUX PEAKIUSAX, MaccChl
BEIIECTBA WM 00bEMa Ta30B II0 U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WIM 00BEMY OJHOIO M3 Y4YacTBYIOIIMX B PEAKIUH BEIECTB,
TEMIOBOTrO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCHICCTB, MMPEBPAILICHUA U COXPAHCHUA SHECPTUU




YUEBHO-METOJNMYECKOE OBECITEHEHUE OBPA30OBATEJIBHOI'O
I[TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA
o Xwuwmus, 11 xnacc/ Pymsutuc I'.E., ®enpaman @.1°., AkrionepHoe
obmectBo «M3marenscTBO «IIpocBerieHne»
e Xwumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe
obmectBo «M3marenscTBO «IIpocBemieHne»
METOJINYECKHUE MATEPUAJIBI JIJIA YUUTEJLA
VYuebnbie nocodust, Tabnunpl: "TICXD JI.U. Menneneera", "PacTBopuMOoCTh
KHCJIOT, OCHOBAaHUM M COJIel B BoJie", CTEH/IbI IO HEOPTaHUYECKOU U
OPTraHUYECKON XUMHUH

U®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
NHTEPHET
MYJIbTUMEIUMHBIN KOMILJIEKC



