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MNOSACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1Mo XMMHU Ha ypOBHE cpenHero oOlIiero obpa3oBaHus pazpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHs (eaepanbHOil 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero oo6pazoanuss (POII COO), npencraBieHHbIX B DeaepalbHOM TOCYAapCTBEHHOM
oOpaszoBarenbHOM cTtangapre COO, ¢ yuérom Konuenmuu mnpenojpaBaHus y4eOHOro mpeamera
«Xumus» B o0pa3oBaTelbHbIX opranuzanusax Poccuiickoil denepanum, pealn3yroluX OCHOBHbIE
o0pa3oBaTellbHbIE IPOrPAMMBbl, U OCHOBHBIX IOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsxenue [IpaButensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY HOJIX0JI0B K pa3paboTKe IpOrpaMMbl [0 XMMHUH, K OIIPEIEICHHUIO 00IIEeH cTpaTerun
00y4yeHMsI, BOCIMTAHUSA U pa3BUTHUs 00ydaroIuXcs CpeACTBaMK y4eOHOro npeamera «XuMus» ais
10-11 ximaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KoHIenTyaiabHble TosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNIeH, COJCpKaHUs, Pe3yIbTaToOB OOy4eHUs U TPeOOBaHHWH K YPOBHIO
[OATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHME,  IOJNy4aeMO€  BBINYCKHHKaMH  00mIe00pa3oBaTeIbHOMN
OpraHu3aliy, SBJISIETCS HEOThEMJIEMON YacTh0 MX 00pa3oBaHHOCTU. OHO CIYXKMUT 3aBEpLIAIOIIUM
3TaroM peaju3alui Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, IPUCYIIUX
LEJIOCTHOW CHCTEME XUMHYECKOro O00pa30BaHMs. ODTH LEHHOCTU KacaroTcsl MO3HAHHUS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYJIbTYphI YENIOBEKA, a TAaKKE HKOJOTHUECKU
000CHOBaHHOT'O OTHOILIEHMS K CBOEMY 3[J0POBBIO M IPUPOAHOH cpene. Peanusyercs Xxumuueckoe
oOpa3oBaHue OOy4yaroIIMXCs Ha YpOBHE CpeJHEro oOIIero oOpa3oBaHMs CPEACTBAMHU Y4e€OHOIO
npeaMera «XUMHS», COAEpKaHUE U MOCTPOECHUE KOTOPOTO OMPE/ENIEHbI B IPOrpaMMe M0 XUMHH €
y4€TOM crneuu(PUKU HAyKH XUMUH, €€ 3HAUECHUS B IMO3HAHUU IPUPOJBI U B MaTepUAIbHON KU3HU
o0miecTBa, a Takke C Y4€TOM OOIIMX MLeJded M NPHHLHUIOB, XapaKTEepU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeiHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XuMHS KaK JJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAayK HIPAaeT O0COOYIO POJIb B COBPEMEHHOM
IUBUJIM3AllMM, B CO3JaHMM HOBOM 0a3bl MarepHalbHON KyiabTypbhl. OHa BHOCHT CBOM BKJIaJd B
(dbopMHpOBaHUE PAlMOHATIBLHOTO HAYYHOTO MBIIUIEHHUS, B CO3/JaHHE LIEIOCTHOTO MpPEeACTaBICHUs 00
OKpY’KaloIleM MHpe Kak O €IMHCTBE MPUPOJbI M YeloBeKa, KOTopoe (opMupyercs B XUMHUHU Ha
OCHOBE ITOHMMAaHMUsI BEIIECTBEHHOT'O COCTaBa OKPY)KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXAY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOXKHBIMU 00JIACTSMU IPUMEHEHUS.

TecHO B3aMMOJENCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMM, XUMUS CTajla HEOThEMJIEMON
YaCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPYya U *KHU3HH KaKJOr0 YiIeHa
oOmiectBa. CoBpeMEHHass XMMHUsI KaKk HayKa CO3MJaTeNlbHas, KaK HayKa BBICOKMX TEXHOJOTUI
HaIpaBJieHa Ha pelleHue TI00albHbIX MPOOJIeM yCTONUYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJOrMUECKON 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B cootBercTBMM ¢ OOIMMM LENSIMH M HOPUHIUIIAMU CpelHEero oouiero oOpa3oBaHUS
conepxkanue npeamera «Xumus» (10-11 kmaccbl, 0a30BbIil YpOBEHb M3Y4YEHHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO MOJATOTOBKY OOY4YalOIIMXCs, HEOOXOAMMYID UM JUIs
BBIPaOOTKH MHMPOBO33PEHUECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapnsirolmiuMu mpeamMeTa « XUMHUs» ABISIOTCSA 0a30Bble Kypchl — «OpraHudeckast XUuMus»
u «O01mas u HeopraHu4eckas XUMUsI», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUsSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HayKH: cHCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIIOUEHHEM 3HaHUH M3
oOrmielt XUMUM) U OpraHuyeckoid XuMun. @OpMHUPOBaHUE JAHHON CUCTEMbI 3HAHUHN MPH U3YUYEHUH
npeaMera o0ecreunBaeT BO3MOKHOCTh PAacCMOTPEHHUSI BCErO0 MHOT00Opa3usl BEIIECTB Ha OCHOBE
OOLINX MOHITH, 3aKOHOB ¥ TEOPUN XUMHH.

CrpykTypa coxaepkanust KypcoB — «Opranndeckas xumus» u «OOIas U HeopraHuyeckas
XUMHS» cPOpMHUpOBaHA B MpOTrpaMMe MO XUMHM Ha OCHOBE CHCTEMHOIO MOJXO0Ja K H3YYEHUIO



yuyeOHOro marepuaia Hu OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAHHMHA Ha
ONpPENEIEHHBIX TEOPETHYECKUX YPOBHsAX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BELIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KIIACCHYECKOW TEOPUM CTPOCHHUS OPraHMYECKUX COCAUHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX NPEICTABICHUM O CTPOCHHUU BELIECTB.
Cenenus 00 H3ydaeMbIX B Kypce BEIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOJIOB [0
CJIOKHBIX OHMOJOTMYECKH AaKTHBHBIX COCIMHEHMHA. B Kypce OpraHMuecKoil XUMHH IOIYy4YaloT
pa3ButHe CcQOpPMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs I[epBOHAYaJIbHBIC
MPEJICTABICHUSI O XMMHUYECKON CBSI3M, KJIACCU(UKAIMOHHBIX MPHU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

ITon HOBBIM yrjaoM 3peHus B mnpeamere «XuMHsS» 0a30BOro YpPOBHsSI paccMaTpUBAETCs
W3YYEHHBIII Ha YpOBHE OCHOBHOrO 00IIero o0pa3oBaHUS TEOPETHUECKUM Marepual u
dakTosornuecKkue CBEJCHUS O BEIIEeCTBaX M XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHW4ecKas XUMHs» OOYHYaIOUIMMCS TPEIOCTABISETCS BO3MOXKHOCTH OCO3HATH
3HaYCHHE MEPHOANYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOTHUECKUX MO3HULINH, TITy0Ke
MOHSTh UCTOPUYECKOE U3MEHEHHE (DYHKIUN 3TOr0 3aKOHA — OT 0000Mmaromeil 10 00bsACHsoMEH U
MIPOTHO3UPYIOILLIEH.

Enunas cucrema 3HaHM O BaKHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHHMH, CBOMCTBax MU
IIPUMEHEHNH, a TAKKE€ O XMMHUUYECKHMX PEAKLUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHMS
gomnonHseTcss B kKypcax 10 um 11 KkiaccoB sneMEHTaMU — COJEP)KAaHHS, WMEIOIUMHU
KYJIbTYPOJIOTHUECKUA U TPHUKIAJHOM XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XHMHUHM C JPYTUMH HayKaMH, pacKpblBalOT €€ poiib B II03HABaTEIbHOU U
IIPAKTUYECKON JAESITEIbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBXKEHHUSI K IPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX TPHIOKEHUH XHMHUHU, MOMOTAIOT BBITYCKHUKY
OpUEHTUPOBATHCSA B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX IMPOOJIEMax, CBS3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIHBATh MH(POPMAIMIO M NPUMEHATh €€ JUIS MOMOJHEHHs 3HaHWM, pelieHus
WHTEJUIEKTYAJIbHBIX M OKCIEPUMEHTAJIBHBIX HMCCIEIOBAaTEIbCKUX 3a1ad. B menoMm copepkaHue
y4eOHOTO mpenMeTa «XUMHS» JAaHHOTO YPOBHS M3YyYCHHS OPUEHTHPOBAHO HAa (OPMHPOBAHUE Y
00yYaroImuxcsi MUPOBO33PEHUECKOW OCHOBBI /Il NMOHUMaHMS (QUIOCOPCKUX HIEH, TaKuX Kak:
MaTepHajJbHOE €IUHCTBO HEOPraHMYECKOT0 M OPraHMYeCKOro MHpa, OO0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTAaBOM M CTPOECHHUEM, II0O3HABAEMOCTb IPUPOJAHBIX SIBJICHUH ITyTEM 3KCIEPUMEHTA U
pelleHHs TPOTUBOPEUMH MeEXAYy HOBBIMHU (aKTaMM M TEOPETUYECKHMHU IPEANOChUIKaMH,
OCO3HaHME POJIM XUMHHM B PEIICHUH SKOJIOTMYECKHUX MpoOsieM, a Takxke MpobieM cOepekeHus
JHEPIreTUYECKUX PECYPCOB, CHIPbs, CO3aHUsI HOBBIX TEXHOJIOTMI U MATEpUAJIOB.

B nnane pemienust 3a1a4 BOCIUTAHUSA, Pa3BUTHS U COLMAIN3AIMNA O0YYarOIIUXCSl TPUHSTHIE
[IpOrpamMMoOM 10 XHMMHMM IOAXOAbl K ONPENEICHUIO COACPXKAaHUA M IOCTPOCHUS IpeaMera
npeaycMaTpuBaloT (OpMHUpPOBAaHHME YHHMBEPCAJIbHBIX Y4YeOHBIX JeWCTBUH, HMeImMX 0a3oBoe
3Ha4YeHHE IS Pa3InYHbIX BUJOB JIEATENBHOCTH: peIIeHUs Ipobiem, MOMCKa, aHau3a u 00paboTKU
uH(poOpMalii, HEOOXOAUMBIX Ui NPUOOPETEHHUs OMNbITa MPAKTHUUECKONM M HCCIEeN0BaTEIbCKON
JIeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH XUMUMU.

B mpakTuke npenojaBaHus XMMUH Kak Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHus, Tak U Ha
YPOBHE cCpeiHero ooOuiero oOpa3oBaHMs, MPH OIPEIEIEHUN COJCPKATENbHON XapaKTepUCTUKU
Hejael W3ydeHus IpeaMeTa HalpaBICHUEM IIEPBOCTENEHHOM 3HAYMMOCTH  TPAJULMOHHO
npusHaércss  (GOPMHUPOBAHME OCHOB XUMHYECKOM HayKd Kak o00JIaCTH  COBPEMEHHOI'O
€CTECTBO3HAHMS, IPAKTUYECKOU JIEATEIbHOCTH YEJI0BEKA U KAK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyIbTypbl. C METOIMYECKOM TOUKM 3pEHMS TAaKOM MOAXOA K OINPEACIEHUIO IeNed H3y4eHMs
IIPEAMETA SIBJISIETCS BITIOJIHE OIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHs TJABHBIMHM LEISIMH H3Y4YeHMs IpenMera «XuUMHUs» Ha
6azoBoM ypoBHe (10 —11 xu1.) ssBASIOTCS:

e (GopMHpPOBaHHME CHUCTEMBl XHMHYECKHX 3HAHMM KaK BaXHEHIIEH COCTaBIISIONMIEH
€CTECTBEHHO-HAy4YHOM KapTUHBI MHUpAa, B OCHOBE KOTOPOW JIEKAT KIIIOYEBBIC IIOHATHS,



dbyHIaMEeHTaNbHbIE 3aKOHBI M TEOPUU XHMHUHU, OCBOCHHE S3bIKA HAyKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO  XapakTepa,
03HAaKOMJICHHE C UCTOPHUEN UX Pa3BUTHS U CTAHOBIICHNUS,

e (QopmupoBaHUE U pPa3BUTHE NPEJCTABICHUN O HAyYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHYECKHX peaklui, HEOOXOIUMBIX il MPUOOPETeHUS YMEHUN OpPUEHTUPOBATHCS B
MHUpE BEIIECTB U XMMUUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKOU U
MMOBCEAHEBHOM XKU3HU;

® pa3BHUTHE YMEHUH U CIIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAOIIOJeHUEM U 00BbICHEHUEM
XUMHUYECKOTO OJKCICpUMEHTa, COONIOJCHHEM TpaBuUil 0e30macHOro oOpalieHusl C
BEII[ECTBAMH.

Hapsiny ¢ stuMm, conepskarenpHas XapaKTEpUCTHKA LeJIed M 3a/1ad U3yYeHHs IpeaMeTa B
porpamMme o XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHM C HOBBIMU ITPUOPUTETAMHU B
cUCTeMe cpeaHero obmero oOpasoBanms. CerogHsi B MpenoJaBaHUN XUMHH B OOJIBIICH CTENEeHU
OTIAETCS NPEAIOYTEHUE MPAKTUYECKON KOMIIOHEHTE COJEpKaHUs 00y4eHHUsl, OPUEHTUPOBAHHON Ha
MOJIFOTOBKY BBIITYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BiIaIeiolero He HabopoM 3HAHUM,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMHM U YMEHHSMH aKTHBHOTO MOJNy4YEHHS
3HAHUUW U IPUMEHEHUS UX B PEATbHOM KU3HU ISl pEIICHUS TPAKTHUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TIpH H3YUYSHUH TIPeMETa «XUMUS» TOMUHUPYIOIICEe 3HAYCHHUE TPUOOPETAIOT
TaKue 1eJIM U 33/1a4u, KaK:

azanTtanys oO0y4arIIUXcs K YCIOBUSAM AMHAMMYHO pa3BUBAIONIETOcs Mupa, GOpMUPOBAHUE
WHTEJUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHMIO, COTPYIHUYECTRBY,
CaMOCTOSITEIbHOMY TMPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KMU3HEHHBIX CHUTYalHsX,
CBSI3aHHBIX C BEILIECTBAMH U X IPUMEHEHHUEM,;

dbopMupoBaHUe Yy 00yJarOIIMXCs KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUH ), HMEIOIINX
YHUBEPCAIbHOE 3HAYCHHE IS PA3IMYHBIX BUAOB JEATEILHOCTH: pEIIEHUsS MpoOeM, MOUCKa,
aHaym3a ¥ 00paboTku wmHpOpMamMKU, HEOOXOMUMBIX ISl MPHOOPETEHUS OIbITa ICSITCILHOCTH,
KOTOpasi 3aHMMAET Ba)XHOE€ MECTO B IIO3HAHUMU XUMHUHM, a TakXKe /Uil OLEHKUM C MO3ULUN
HKOJIOTMUYECKON 0€30MacHOCTH XapakTepa BIHMSHHS BEUIECTB W XHUMHUYECKHX TPOIECCOB Ha
OpraHW3M YeJIOBEKA U MPUPOJIHYIO CPENIY;

pa3BUTHE TMO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKHX CIOCOOHOCTEM
0o0y4Jaromuxcsi: CIMOCOOHOCTH CaMOCTOSITENbHO MPUOOpETaTh HOBBIE 3HAHHUS MO0 XHUMHUU B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSAMHM, HCIOIB30BaTh COBPEMEHHBIE HMH(OpMalMOHHBIE
TEXHOJIOTHH JIJIsl TIOMCKA W aHan3a YYeOHOUW M HAYYHO-TIOMYJISIPHOW WH(OPMAIIUU XUMHYECKOTO
COJIepKaHUS;

dbopMupOBaHUE U Pa3BUTHE Yy OOYYAIOMIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHHUS,
HaOII0IaTEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO HEOOXOAUMBI, B YaCTHOCTH,
MIPU TUTAHUPOBAHUU U TIPOBEICHUH XUMHUUECKOTO SKCIIEPUMEHTA;

BOCITUTAHUE Y 00YyYAIOMUXCsl YOSKIEHHOCTH B TYMAaHHUCTUYECKOW HAMPABIEHHOCTH XUMUHU,
e€ BaXHOH pONM B pEIIEHWU TN0OaIbHBIX MPOOJIEM pAIMOHATBLHOTO MPUPOAOIOIHL30BAHNUS,
MOTNOJIHEHUSI SHEPreTUUECKUX PECYpCOB M COXpaHEHUsT NPUPOAHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOAMMOCTH OEpEeKHOTO OTHOIIEHHUS K MPHUPOJAEC M CBOEMY 3J0POBBIO, a TaK)Ke MPUOOpETEHUS
OTIBITa HMCTIOJB30BAHUS TOJYYCHHBIX 3HAHUU JUIsI TPUHSATHS TPAMOTHBIX PEIIEHUN B CUTYaIHsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B ydeOHOM miaHe cpemHero oOmiero oOpa3oBaHUs MpeIMeT «XUMHUsS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «EcTeCTBEeHHO-HAYyYHbBIE TTPEIMETHI».

OO0miee 4yncI0 YacoB, OTBENEHHBIX I M3YYCHHUS XMMHH, Ha 0a30BOM YpPOBHE CPEIHETO
obmiero oopazoBanus, coctapmseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B Henemto).



COJAEP)KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer opraHUYecKON XMMHM: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B IMOJTYYECHHH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoNIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kiaccuukanuum  opraHudeckux  BemiectB.  Homenkmarypa
OPraHWYECKUX COCIUMHEHUN (cucTeMaThyeckas) W TpPUBHAIbHBICE Ha3BaHUS BaKHEUIINX
MIPEACTABUTENEH KIAaCCOB OPIraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YYEHHS! BELIECTB M UX IPEBPALICHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (TJIaBJICHHUE, OOYTIIUBAHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE W XHMMMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUH psil. DTWIEH U MPONWIEH — MpOCTeHIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIor€HUPOBAHMUS, THIPaTalluy, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIy4EHUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metunOyraguen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noauMepusanun). [lodydeHre CHHTETHYECKOTO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMHUYECKHUE CBOWCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U PUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakLuu
raJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHEHue. lomyon: cocmas, cmpoeHue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBsA3b MEXIy YIVIEBOJIOPOJAaMHU,
MPUHAISKALIMMHU K pa3IMYHbIM KJlaccaMm.

[TpuposnHble UCTOYHUKU YIIIeBOAOPOJ0B. [IpuponHbIil ra3 U nonyTHble HEPTSIHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYeCKHiA, KaTaTUTUYECKUI), mupoau3. [IpoaykTel nmepepaboTku HeDTH, UX PUMEHEHHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepaboTKu.

OKCrepuMEHTaIbHbIE METO/Ibl M3YYEHUs BEIIECTB U MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, koyutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U NU3YYEHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WJIU IPOAYKTOB PEAKIINH).




Kucaopoacoaep:xamme oprannyeckne coeinHeHUs!

[IpenenpHBIE OMHOATOMHBIE CHHUPTHL. METaHON W O3TaHON: CTpOeHUe, (U3UYECKUE U
XMMHUYECKHE CBOMCTBA (pEeakUMU C aKTUBHBIMH METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHHUE),
npuMeHeHrue. Bogopoineie cBsI3u Mexay MoJIeKyJaMHu cUpToB. JlelicTBUe MeTaHoJa U 3TaHOoJIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaTOMHBIE CIHUPTHL. JTUJICHTINKONL W TJIMIEPUH: CTPOCHHE, (U3MYECKHE U
XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI pEaKIlHs Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBUEe Ha opraHu3Mm uesjoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

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

Anpaeruapl U kemonwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAaYECTBEHHBIC PEAKIIHH),
NOJy4EeHUE U TPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pU3ndecKre 1 XUMUYECKUEe CBOMCTBA (CBOMCTBA, O0IIKE /IS Kilacca KHCIOT, peaKius
stepudukanmu), MoiyueHue u mpuMmeHeHue. CTeapruHOBas M OJEMHOBas KHUCIOTHl Kak
MPEJICTAaBUTENIA BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxxHble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. 'MApONH3 CIOXKHBIX 3(UPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBobl: COCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). [ moko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom Menu(ll), okucieHne amMMHadYHBIM PAacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHWE, OpOKCHHE TIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ounosorunueckas poib. orocunTes. OpykTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemmono3a Kak mpupoaHbie monumepsl. CTpoeHue Kpaxmaia U IeJUTION03HI.
du3nyecKkue U XUMUYECKHE CBONCTBA KpaxMaia (THIPOJIN3, KaYeCTBEHHAs PEaKIUs C HOJO0M).

DKCTepUMEHTAIbHBIE METOAbl W3Y4YeHHsI BEIIECTB U MX MPEBpAIleHHi: TpPOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CUpTOB (B3auMojeilicTBUe TuiepuHa ¢ ruapokcugoM Mmeau(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHWU IO W3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB WM TPOIYKTOB PEAKIINN).

A3oTcoaeprKaIe OpraHu4ecKue CoeIMHEHHS.

AMUHOKUCIOTHI Kak amQOoTepHble OpraHudeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOIICTBA aMUHOKHCIOT (Ha HpuMepe IyMLKHA). buonoruueckoe 3HayeHHe
aMHHOKHUCIOT. [lenTumapl.

benku kak mpupoaHBIE BBICOKOMOJNEKYISpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAS U
TpeTHyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OETKOB: TUIPONH3, ICHATYpallus,
KaueCTBEHHBIC PEAKIINK Ha OCJIKHU.



DKCcrepuMEHTaIbHBIE METOJIbl M3YUEHHUsl BEIIEeCTB M WX MpEeBpalleHHil: HaOMIOJeHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OETKOB IpPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPHU3AlliU, CpPeAHsAs MOJIeKynsapHas macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IIPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®uszuka: MaTepusi, JHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuszme, (HOTOCHUHTE3,
OHMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBObL, JKUPHI, (PEePMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MATEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHIX
BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TIPOTPAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETO ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OO0YyYaIOIIMMHUCS
porpaMM CpeaHero oOiiero obpazoBaHUs (JUYHOCTHBIM, METAMPEAMETHBIM H IMPEAMETHBIM).
HayuHo-MeTonuyeckoil OCHOBOW st pa3paboOTKU IIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS
MPOrpaMM CpeTHET0 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B cootBercTBUHN C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPEC JHMYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YpOBHE CpEIHEro oO0mero o0pa3oBaHHS
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOMIMMHUCS POCCHUUCKON TpaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH H CAaMOOTIPEICIICHHUIO;

HaJIMYNEC MOTHUBAIIUN K O6y‘IeHI/HO;

[[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH TUYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH ¥ HCTOPUUYECKUX TPAJAULIUN Oa30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
OECHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, IMPUCYIIHUMU I_[eJ'IOCTHOI\/II CUCTEME XHMHYECCKOT'O
o0Opa3oBaHus;



HaJIMYUe TPABOCO3HAHUS HKOJIOIMYECKON KyJIbTYpbl W CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIngHocTHBIE pE3yibTaTbl OCBOCHHA MPCAMCTA «XuMus» JOCTUTIarOTCA B CAUHCTBC
yueOHOM M BOCHUTATENBHOM JEATEIBbHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXXJIaHCKOTI'O O6H.[CCTBa, NPUHATBIMU B OGH.[GCTBC HOpMaMH H IIpaBUJIaMU IIOBCACHMUA,
CIOCOOCTBYIONTUMH TIPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTaHOBIICHUS
JUYHOCTH 00Y4aIOIINXCSl.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OMbITAa TIO3HABATEIILHOM M TPAKTHYECKOH MACSITENbHOCTH OOYYAIOIIMXCS IO peaTn3aluu
IIPUHATLIX B O6H.[CCTB€ I_ICHHOCTGI\/JI, B TOM YHUCJIC B 4aCTHU:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBXKEHUS K
3aKOHY W MPABOMOPSIIKY;

MNpeaACTaBJICHHUA O COLNMAJIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX IMPOEKTOB,
PCIICHHUN y‘IC6HI>IX M ITO3HABATCJIbHBIX 3a41a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYIHX
[IPU aHAJIM3€ Pa3INYHBIX BUJIOB YUYEOHOH 1€ATEeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

OCHHOCTHOI'O OTHOLICHHUA K HCTOPHUYCCKOMY M HAYYHOMY HACICAUIO OTEUECTBEHHOU
XVAMMUH,

YBa)XEHUSI K MPOIIECCYy TBOPUECTBA B OOJACTH TEOPUH U MPAKTUYECKOrO IMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIXKEHHUS HAYKU €CTh PEe3yNbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOIOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TpyJda y‘IéHBIX H IIPAKTUKOB;

WHTEpeCca H TI03HABATCILHBIX MOTHBOB B TIOJIYICHHH | TOCICAYIOIIEM aHAIN3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMMOBEACHU,

CIIOCOOHOCTH OICHUMBATh CUTyallUd, CBA3aHHBIC C XHMUUYCCKHMHU ABJIICHUAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC W IIOCTYIIKM CBOUX TOBapHHIGfI C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U IIPABOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HH, HEO0OXOTUMOCTU
OTBETCTBCHHOT'O OTHOLIICHUA K CO6CTBCHHOMy q)HSquCKOMy H IICUXUYCCKOMY 310POBbIO;

coOmoIeHnsT MpaBmwil 0€30macHOTO OOpaIeHusi C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

MOHMMAHUSA 1IEHHOCTH TIPaBWJI WHAMBHUAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEJACTBUI M HENPUATUS BPEIHBIX MPHUBBIUEK (YNOTPeOIEHUS aTKOToJs,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCHIUTAHUSA:



KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCJIEIOBATENIbCKONW JEeSTENIbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHUIO MpodeccHil pa3iIuyHOro poja, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJbTaTaM TPYI0BOH ACSATEIbHOCTH;

FOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpPaeKTOpUHM OOpa3oBaHMs,
Oynyieil mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTElH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKHU 11€JIeCO00Pa3HOro OTHOIIECHHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHWMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM, BIHSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUSI BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTHUBHOTO HEMNPUSTHS NEHCTBUM, MPUHOCIIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE IKOJIOTUYECKUE MOCICACTBUS MPEATPUHUMAEMBIX
JEMCTBUM U MPEAOTBPALLATh UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIILUIEHUS, S3KOJOTMYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJIOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIIFHON, KOMMYHHUKATHBHOHN M COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHS aKTHBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHUKH;

MOHMMAaHUSA CHENU(PUKA XUMHUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
petieHun mpo0IeM COXpaHEHUsT TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0O0 3HAYMMOCTH XUMHH [ COBPEMEHHOW LMBHUIU3ALMU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOW POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHNUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OSHEPTreTUYECKOM, THIIEBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJOB IIO3HAHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOyYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIErOo MHpa U MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHUsI IeJ1aTh 000CHOBAaHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEFOIIUXCS TaHHBIX
C TIENBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIBHO MCTOIB30BaTh XUMHYECKUE 3HAHUS JUIsl PEIICHUS TpoOieM
B pEAIbHBIX KU3HEHHBIX CUTYalLIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM €SI TEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM 1O XUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3IuyHbIXx cdepax mnpodeccrHoHanbHOU
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUS y4deOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JIs1 q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA O6y‘13,IOH.[PIXC51 MCKIUCHUIIIIMHAPHBIC
(MeXmpenMeTHbIe) 00LIeHayUHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
u crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprusi, SBJCHHE, MPOLECC, CUCTeMa, Hay4YHBIH (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHSI, HCCIIEIOBAaHUE, HAOTIOICHUE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynsTuBHBIE), oOecreynBaomme (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIOCOOHOCTh ~ OOy4aloOIIUXCsl  KMCIOJb30BaTh  OCBOCHHBIE — MEXIAMCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJIbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIBHOW U
COLIMAJIbHOM ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaKAIOT OBIAJCHHE YHUBEPCAIbHBIMU Y4eOHBIMU
MO03HABATEIILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

OByaieHUe YHHBEPCAJBLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOTHYecKHe NeiCTBUSA:

CaMOCTOSITENIbHO (OPMYJIHUPOBaTh M aAKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

MCIIOJIb30BaTh NPU OCBOECHUWU 3HAHUM TNPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapaKTepHble TPU3HAKK TOHATHH W YCTaHABIMBATh WX B3aHUMOCBS3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u fIBJ'IGHHﬁ;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCHICCTB U XUMHUYCCKUX peaxunﬁ;

YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, MACIYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHU S,

MPUMEHSTh B IMPOLIeCCe MO3HAHUS, UCTIONb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe0O0Pa30BhIBATH MOIETIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CIMBOJ) DJIEMEHTA,
xuMu4eckass (opmyna, ypaBHEHHE XHMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX
MMO3HABATCIbHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHUA
JUTSI BBISIBIICHUS XapaKTEPHBIX MTPU3HAKOB M3y4aeMbIX BEIIECTB U XMMHUYECKHUX PEaKIIHIA.

2) 0a30BbIe HccCeI0BaTEIbCKHE TeCTBHS:

BJIaACTh OCHOBAMH METOJI0OB HAYUYHOT'O IMMO3HAHHNA BCUICCTB U XUMHWYCCKUX peaKum‘/'I;

dbopMyIUpOBaTh IENM W 3aJa4d  HWCCJICIOBAHMS, WCIOJb30BaTh ITOCTABICHHBIE W
CaMOCTOSITENIHO C(OPMYIMPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;



BIAJICTh HABBIKAMH CAMOCTOATEIBHOTO IUIAHWPOBAHMS M IPOBEICHUS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJOM MpoIlecca, CaMOCTOSTENLHO
OPOTHO3UPOBATh €ro pe3yibTar, (opMymupoBaTh O000OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUECKON HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESTEIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOJ0OB [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HMHPOpMaLUU (HAYYHO-TIOMYJISIpHAsS
JaUTEepaTypa XHMMHYECKOTO COZEp)KaHus, CIpaBOYHBbIE TOcoOus, pecypchl HHTepHera),
aHATM3UpOBaTh MH(OpPMAIMIO PA3IUMYHBIX BUAOB U (OpM IpencTaBICHUs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
uHpopMannu, He0OOXOAMMOM ISl BBITOJHEHHSI YU€OHBIX 3a7a4 ONpPeeNEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLuell: MPUMEHATb MEXIpeIMeTHble ((pU3MUecKue M MaTeMaTU4yecKHe) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OsiaeHne yHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbl B XOJIe JMaora U/uiu JAUCKYCCUH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIbHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XMMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYECKONW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anu y4yeOHOro mnpoekTa U (OpMyIHpOBaTh BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHSIMU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/ularaeMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJIyYE€HUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISIT CAaMOKOHTPOJIb CBOEHM JEATENbHOCTM Ha OCHOBE CaMoOaHalu3a U
CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC
HpCI[MCTHBIe PE3yJIbTaThl OCBOCHUA KypCa ((OpFaHI/I‘{CCKaH XUMUA» OTPpaXKaAKOT:



c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XHWMHUYECKOW COCTABJISIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUSI W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pelleHusT TPAaKTHYECKUX 3a7ad M SKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIAJICHHE CHUCTEMOM XUMHUECKUX 3HAaHUH, KOTOpas BKIIOYACT: OCHOBOIOJArAIOIINE
HOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYa, BaJICHTHOCTb,
JEKTPOOTPHUIIATENILHOCTh, XHUMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaléHHas), MOJb, MOJIIpHAsT Macca, MOJSIPHBIE 00BEM, YIJIEpOAHBIH  CKEJIET,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psl, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJEPKAIIUE COCTUHEHUsI, MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemiectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHYCCKHE 3HAHWS, JICKAIINE B OCHOBE TOHUMAHUS
MPUYUHHOCTHA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBJITH XapaKTePHBIC TIPU3HAKU TOHSATUH, YCTAHABINBATh
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIHNE IMOHITHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHMBOJUKY JJIsl COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPraHUYECKUX BEIIECTB
¥ YpaBHCHUH XUMHUYECKHX pPEaKIWi, U3rOTABIMBATh MOJEIU MOJICKYJI OPTaHHMYECKUX BEIICCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAICKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB 10 WX COCTaBYy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIEe COCAMHEHUH
(YrIeBoOpodbl, KHCIOPOJI W a30TCOJEpPKAIIUE COCNWHEHHs, BBICOKOMOJICKYISPHBIE
COe/IMHCHMUS), JaBaTh MM Ha3BaHHs O cucreMarndeckoir Homenkiarype (IUPAC), a takke
MPUBOJUTH TPUBUAIBHBIE HA3BaHMs OTMEIbHBIX OPTaHMYECKHUX BEIIECTB (ITHJICH, MPOIMHIIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHLIEPHUH, (EeHON, (OpMalbAETHI, aleTalbIeru], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOKO3a, (QPYKTO3a,
Kpaxmal, [eJUTI0I03a, TITUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OMPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHHS TPHUMEHSTH TOJOXKEHUS TEOPUU CTPOCHUS OPraHUYEeCKHX
BemiecTB A. M. bytiepoBa mist 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTpPOEHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEJICTABUTEIICH Pa3TUIHBIX KIIACCOB OPraHUYECKHUX BEIISCTB
(MeraH, 3TaH, OSTWIEH, NPOMWJIEH, aleTWwieH, OyraaueH-1,3, mermnOyraauen-1,3, OeHsodn,
METaHOJ, dTaHOJ, YTHJICHTINKOIb, TIUIEPUH, (EHON, alleTalbJIerul, MypaBbUHAsS U YKCYCHAs
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUTFOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXKIYy HHUMH YPAaBHCHHSMH COOTBETCTBYIOIIMX XHUMHUYCCKHUX PEAKIMHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;



C(OPMHUPOBAHHOCTE YMEHMsI XapaKTepU30BaThb MCTOYHHKHU YIJIEBOAOPOAHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEpPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB EpepadOTKH;

Cc(OPMHPOBAHHOCTh YMEHUH MPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MIPOAYKTa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NIPOJTYKTOB pEaKLUn);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOU 3HAHMI 00 OCHOBHBIX METOJaX HAYYHOTO
IIO3HAHUS, MCIIOJIB3YEMbIX B XHMHUHU [P M3YYEHUH BEIIECTB M XMMHUYECKHX SIBICHUHI
(HaOmroeHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUS U1l IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYaLMUsIX, CB3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAILEHUS C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMH 110 BBIIIOJTHEHHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN 3KCHEPHUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HarpeBaHUH, MOJYYECHUE ITUIICHA U U3Y4YEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHUYECKUX BEIIECTB, JCHaTypauus OelIKoB Ipu
HarpeBaHWM, IIBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJIbTaThI
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(GbopMynHpOBaTh BHIBO/IbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOMIOJAaTh MpaBWila SKOJIOTHYECKH IIEeJIecO00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbsi M
OKpY’arollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBBIE OPraHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHaTe Ha
IOpUMepax CIocoObl YMEHBIIEHUSI U MPEAOTBPAIICHUsI UX BPEJAHOTO BO3JEHCTBHSA HAa OPraHU3M
4eJI0BEKa;

JUisi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0pPOBbsl: YMEHHE NPUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUIs  CcleNbIX M cAa0OBHIAMIMX OOyYaroIMXCs: YMEHHE MCIIOJIb30BaTh penbedHo-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosnun4yectBo 4yacos
HaumeHoBaHue pa3iesioB U TeM
Ne ni/n Kontposabnbie IlpakTuueckue  JJIEKTpOHHBIE (H(POBLIE)
NPOrpaMMsbI Bcero
padoThI paboThI o0pa3oBaTe/IbHbIE peCypChl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHU4eCcKOi XUMUH
IIpenmer opraHn4eckoil XuMHH.
1.1 Teopus cTpoCHHS OPraHUIECKUX 3
coenunenuit A. M. Byrieposa Bubmuorexa [JOK
https://m.edsoo0.ru/7f41837c
Hroro no pasnexy 3 http://him.1september.ru
Pa3znen 2. YriieBomopoani http://school-
. TIpeensHbIe YTIEBOIOPOIE — ) coIIectlon.edu.ru/.coIIectlon/chemlstrv
: ATIKAHEL http://www.chemistry.ssu.samara.ru
HembenenEHEe VITeBOnOPOREL 6(3 http://chemworld.narod.ru
2.2 pedt YIICBOAOPOAB: 1 http://maratakm.narod.ru
QIIKEHBI, AJIKATUCHBI, aJIKIHBI 1 ur.)
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoiHBIE HICTOYHUKHU 3 1
' YIIIEBOAOPOAOB M UX IepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepaxaimue opranndeckue coeHHeHust
3.1 Crnuptsl. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
' Croxubie 3QUPBI
3.3 YrineBoasl 3 1



https://m.edsoo.ru/7f41837c
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/

Hroro mo pazneny 13

Pa3znen 4. A3oTconeprkaiye opraHuyecKkue coeuHeHus

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
http://him.1september.ru

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 3

Wroro no pazueny 3

Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 ‘ [Tnactmaccel. Kayuyku. Bomokna 2

Htoro no paznemny 2

http://school-
collection.edu.ru/collection/chemistr

y

http://www.chemistry.ssu.samara.ru

http://chemworld.narod.ru
http://maratakm.narod.ru

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34



https://m.edsoo.ru/7f41837c
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB
Ne Jara
Tema ypoka Konrpoabusie  IIpakTuuyeckue DJIeKTPOHHBIE HH(POBBIE
n/n Bceero U3YyYeHUS
padoThI padoThI o0pa3oBaTe/bHbIE Pecypchl
IIpeamer oprann4eckor XUMuH, €
1 BO3HUKHOBEHHE, PA3BUTHUE U 1
3HAYECHUE
Teopus cTpoeHHS OPraHUIECKUX
2 coequHenuit A. M. bytieposa, eé 1
OCHOBHBIE ITOJIOKEHUS
IIpencraBaenue o Kaaccuukamuu bubamnorexa [IOK
OpTaHHYECKHX BEIECT. https://m.edsoo.ru/7f41837c
3 Homenknarypa (cucremMatuyeckas) 1 http://him.1september.ru
Y TPUBHUATHHBIC HA3BAHUS http://school- S_ChOOI' )
OPraHWYECKUX BEIIECTR coI!ectlon.edu.ru/collectlon/ch
emistr
AJIKaHBI: COCTaB U CTPOCHUE, gmisty .
4 . 1 http://www.chemistry.ssu.sama
TOMOJIOTHYECKUUN PsijT
M . ra.ru
TaH U 9TaH — I[IPOCTEUIIN
5 CTaH 1 oTa poctentme 1 http://chemworld.narod.ru
I TABUTEIIM AJIKAHOB
PCACTABUTE/H ATKAHO http://maratakm.narod.ru
5 AJIKEHBI: COCTaB U CTPOCHUE, 1
CBOMCTBA
DTUJICH U IPOTTUIICH —
7 IIPOCTEMNIINE TPEICTABUTENN 1
AJIKEHOB
3 [IpakTnueckast padora Ne 1. 1 1

((HOqueHHe OTUJICHA U U3YYCHUC



https://m.edsoo.ru/7f41837c
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/

€ro CBOICTB)»

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Ilomyyenue
CUHTETHYECKOTO KayuyyKa 1 pPEe3UHbI

10

AJIKHHBL: COCTaB U 0COOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.
AlneTuieH — MpocTennii
MPEACTaBUTEh AIKUHOB

11

12

Brrunciienus 1o ypaBHEHHIO
XUMHYECKON peakiuu

ApeHbl: 6€H30J1 U TOIYOJI.
TokcuuyHOCTH apeHOB

13

T'eneTnueckas cBI3b
YIJI€BOJOPOAOB, IPUHAIEKAIINX K
pa3IMYHBIM KJlaccam

14

[IpupoiHbIE UICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ nmepepaboTKH

15

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U
MIPOJYKTHI €€ epepadoTKu

16

17

KonTponbHas pabota no pazaeny
«YTII€BOIOPOABD)

[IpenenbHbie OAHOATOMHBIE
CHOUPTBL: METAHOJ U 3TAHOJI.
Bonopoanas cBs3b

18

MHOroaromMHble CIIMPTHI:




OTUJICHTJIMKOJIb U ITIMOCPUH

19

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMWCTBA, IPUMEHEHHE

20

21

22

Anbnerunsl: GopMabaeTUA U
aleTanpaerul. AeToH
OnHOOCHOBHBIE IIPEEIIbHBIE
KapOOHOBBIE KUCIIOThI: MypaBbHHAs
U yKCyCHas

[IpakTuueckas padorta No 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

23

CreapuHOBas U OJICMHOBAsI
KHCJIOTBI, KaK MPEeJICTaBUTEITN
BBICIINX KapOOHOBBIX KHCJIOT

24

Mpb11a Kak coJId BBICILIUX
KapOOHOBBIX KHCJIOT, MX MOIOIIEe
JNIEUCTBUE

25

26

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(hHUpOB

)KI/IpLIZ ruapoJn3, IpuMCHCHHUC,
Onoyiorunueckas POJIb KUPOB

27

VYTaeBosl: COCTaB,
knaccudukanus. Baxuneitmme
MIPEACTABUTENMN: TIIIOKO034,
¢bpyxTO3a, caxaposa

28

Kpaxman u nemnrono3a kak
MIPUPOIHBIE ITOJIUMEPEI




29

30

KontponbHas paboTa mo pazaery
«Kucnopoaconepxamye
OpPTaHUYECKUE COCTUHEHUS

AMMHBI: METUJIAMWH W aHWJIMH

31

AMUHOKHCIIOTBI Kak aM(pOTEPHBIC
OpPraHUYeCKUE COCTUHEHHUS, UX
OHOJIOrHYeCKOe 3HAUCHHE.
IlenTuael

32

33

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ

34

OcHoBHBIE MCTOJBI CHHTC3a
BBICOKOMOJICKYJIIPHBIX
COG,[[I/IHCHPlﬁ. HJ'IaCTMaCCBI,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

1. I'a6puensu O.C. Xumust.10 knacc. bazosslii ypoBenb : ®I'OC, Yuebd.ns obmeodpas3oar.
yue0. 3aBefeHul. — 2-¢ u3., crepeotun. — M: «/Ipoda Beprukansy», 2017.

2. I'abpuensu O.C. Xumus.11 knacc. bazossrii ypoBens : ®I'OC, Yueb. mus
o0meobpasoBar. yueb. 3aBefieHUN. — 2-¢ u31., crepeotun. — M: «/Ipoda Beprukanby, 2017.

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

1.Crannaptsl BToporo nokosuenus [IpumepHsie nporpaMmel o npeameram  Xumus 10. :
«Beptuxans Ipodar, 2014.

2. I'abpuensu O.C. IIporpamma kypca xumuu 1iig 10 —11 kimaccoB o01ieo6pa3oBaTenbHbIX
yupexaeHuit — 4-e uzn., crepeotun. — M.: «/Ipoda»,2017.

3. N'abpuensu O.C.,bepeskun [1.H., Ymiakos A.A., Maiioposa I'.B. u ap. Kourponbsusie u
npoBepouHbie padoThl o xumun 10 kiacc k yuebuuky ['abpuensna O.C. bazoBblif ypoBeHb,
OI'OC —M: «/Ipoda»,2015

4. T'oproBenkoM. 0. TToypounsie pa3zpadotku no xumun 8-11 kmace-M: «BAKO»,2016.

5. Tpoery6osa H.I1., KonTponsHo-u3MepuTensubie Matepuaisl mo xumun 10 -11 kimace (k
yuebnuky O.C.I'abpuensn), M. «Bakoy» 2011r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

[MopTan ¢pyHaamMenTanbHOr0 XUMU4Ieckoro oopaszosanus ChemNet. Xumuueckas
uHpopmanroHHas ceTb: Hayka, oOpazoBaHue, TEXHOIOTHU

http://him.1september.ru Exunas komtekuus LIOP: TIpenmerHast koyuekuust « XuMUsI»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
HKCHEPUMEHTBI: XUMMSL.

Komnekuus Poccuiickoro o0meo0pa3oBaTesHOTO opTana
http://www.chemistry.ssu.samara.ru OcHOBBI XMMUU: SIEKTPOHHBINH Y4eOHUK

http://chemworld.narod.ru Caiit «BupTyanbHas XUMHAYECKast IIKOTa»
http://maratakm.narod.ru  Caiit «Mup XuUMUN»
http://chemistry.narod.ru  XuMuK.py: caliT o xumun



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry.narod.ru/

