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MNOSACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1Mo XMMHHU Ha YpOBHE cpenHero oOmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHs (eaepanbHOil 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero oo6pazoanus (POII COO), npencraBieHHbIX B DefepalbHOM TOCYAaPCTBEHHOM
oOpaszoBarenbHOM cTtangapre COO, ¢ yuérom Konuenmuu mnpenojpaBaHus y4eOHOro mpeamera
«Xumus» B o0pa3oBaTelbHbIX opranuzanusax Poccuiickoil denepanum, pealn3yroluX OCHOBHbIE
o0pa3oBaTellbHbIE IPOrPAMMBbl, U OCHOBHBIX MOJOXEHMH «CTpaTeruu pa3BUTUS BOCIIUTAHUS 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, BOCIMTAHUA U pa3BUTHs 00y4aroIuXcs CpeACTBaMH y4yeOHOro 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
MOJTOTOBKH BBIITYCKHUKOB.

XuMuyeckoe  oOpa3oBaHME,  IOJIY4aeMOE€  BBIIYCKHMKaMu  001eo0pa3oBaTeabHOM
OpraHu3aliy, SBJISIETCS HEOThEMJIEMON YacTh0 MX 00pa3oBaHHOCTU. OHO CIYXKMUT 3aBEpLIAIOIIUM
3TaroM peaju3alui Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, IPUCYIIUX
[EJIOCTHOM CHCTEME XHUMHUYECKOTOo 00pa3oBaHMsA. DTH LEHHOCTH KacaroTcs IO3HAHHS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYJIbTYphI YENIOBEKA, a TAaKKE HKOJOTHUECKU
000CHOBaHHOT'O OTHOILIEHMS K CBOEMY 3[J0POBBIO M IPUPOAHOH cpene. Peanusyercs Xxumuueckoe
oOpa3oBaHue OOyyaroOIIMXCs Ha YpOBHE CpeAHEero oOmiero oO0pa3oBaHMs CPEACTBAMU Y4eOHOIO
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 MPUHLMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeiHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XuMHS KaK JJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAayK HIPAaeT O0COOYIO POJIb B COBPEMEHHOM
LIUBUJIM3AllMU, B CO3JaHUM HOBOM 0a3bl MarepHalbHON KyiabTypbhl. OHa BHOCHUT CBOM BKJaja 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 ITOHMMAaHMsI 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
obOmiectBa. CoBpeMeHHass XMMHUsI KaKk HayKa CO3MJaTellbHas, 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 HPUHIUIIAMU CpelHEero oomiero oOpa3oBaHUS
conepkanue npenmera «Xumus» (10-11 kmaccebl, 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» ABISIOTCA 0a30Bble Kypehl — «OpraHudeckast XUuMus»
u «OO01mas u HeopraHu4eckas XUMUsI», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUSI 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 MHOT000pa3us BEIIECTB HAa 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 Mmarepuaisa Hu OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAHHWHA 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 IPEICTABICHUM 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
MPEJICTABICHUS] O XMMHUYECKON CBSI3M, KJIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 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 MO3HULIUH, TITy0Ke
MOHSTh UCTOPUYECKOE U3MEHEHHE (DYHKIUN 3TOr0 3aKOHA — OT 0000Mmaromeil 10 00bsACHsoMEH U
MPOTHO3UPYIOUIEH.

Enunas cucrema 3HaHM O BaKHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHHMH, CBOMCTBax MU
IIPUMEHEHNH, a TAKKE€ O XMMHUYECKHMX 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 MpOIECCY
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 JJIsi NOHUMaHMS (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 O0YYaIOIIUXCSl 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(poOpMalMy, HEOOXOAUMBIX Ui HPUOOPETEeHHs ONbITa 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 CpeiHero ooOuiero oOpa3oBaHMs, MPH OIpPEJEIEHUN COJCPKATEIbHON XapaKTepUCTUKU
Hejael W3ydeHus IpeaMeTa HalpaBICHUEM IIEPBOCTENEHHOM 3HAYMMOCTH  TPAJULMOHHO
npusHaércss  (GOPMHUPOBAHME OCHOB XUMHYECKOM HayKd Kak o00JIaCTH  COBPEMEHHOI'O
€CTECTBO3HAHMS, IPAKTUYECKOU JIEATEIbHOCTH YEJI0BEKA U KAK OJTHOTO 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 xJ1.) ssBASIOTCS:

e (GopMHpOBaHHWE CHUCTEMBl XHMHYECKHX 3HAaHMM KaK BaXHEHIIEH COCTaBIISIOMIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOHM JI€XKAT KIIFOYEBHIE IMOHSITHS,



dbyHIaMEeHTaNbHbIE 3aKOHBI M TEOPUU XHMHUHU, OCBOCHHE S3bIKA HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIMHBIX 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 SIBICHUH, UMEIOIINX MECTO B MPUPOJE, B NPAKTUUYECKOU 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 COJEpKaHUsl 00y4eHHUsl, OPUEHTUPOBAHHON Ha
MOJIFOTOBKY BBIITYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BiIaIeiolero He HabopoM 3HAHUM,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMHM U YMEHHSMH aKTHBHOTO MOJNy4YEHHS
3HAHUUW U MPUMEHEHUS UX B PEATbHOM KU3HU ISl pEIICHUS MPAKTHUYECKUX 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 CamMoOOpa3oBaHHIO, 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 [UJIS PA3IMYHBIX BHUAOB JIEATEIBHOCTH: pEIICHUS MpoOjeM, TOUCKA,
aHaym3a ¥ 00paboTku wmHpOpMamMKU, HEOOXOMUMBIX ISl MPHOOPETEHUS OIbITa ICSITCILHOCTH,
KOTOpasi 3aHMMAET Ba)XHOE€ MECTO B IIO3HAHUMU XUMHUHM, a TakXKe /Uil OLEHKUM C MO3ULUN
HKOJIOTMUYECKO 0€30MacHOCTH XapakTepa BIHMSHHS BEUIECTB W XWMHUYECKHX MPOIECCOB 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 HH(OpMAIMOHHBIC
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 0OCOOEHHO 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 XMMHH: €€ BOZHUKHOBEHUE, 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 MPEBPALICHUN: 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 (ILJIaBJIeHHUE, OOYTIUBAHUE 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, TOMOJIOTHYECKUH psil. DTWIEH U NMPONWIEH — MPOCTeHIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIor€HUPOBAHMUS, THIPaTalluy, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIy4EHUE U IPUMEHEHUE.

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

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

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

[TpuposHble UCTOYHUKU YIIIeBOAOPO0B. [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.

DKCrepuMEHTaIbHbIE METO/Ibl M3YUYEHMs BEUIECTB W MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, koyutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
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 YeJIOBEeKa.

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
STUJICHIJIUKOJIS.

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

Anpaeruapl U kemonwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHbIC DPEaKIUu),
NOJy4EeHUE U TPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, Pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJlacca KUCIIOT, PeaKIus
stepudukanmu), MoiydeHue U mnpuMmeHeHue. CTeapuHOBas M OJEHMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENIA BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxxHble 2Gupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJIbl, (PU3HMUECKHE U XUMUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom Menu(ll), okucieHne amMMHadYHBIM PAacTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TJIIOKO3bI), HAxXOXJICHHE B MPHUPOJE,
npuMeHeHue, ononornueckas poib. orocunTes. PpyKkTO3a KaK H30MEP TITFOKO3BI.

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 JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CUpTOB (B3auMojelicTBUE TnilepuHa ¢ ruapokcuaoM Meau(ll)), ampaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rumpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO 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 aMHUHOKHUCIOT (Ha mpuMepe IiMLKHA). buonoruueckoe 3HayeHHe
aMHHOKHUCIOT. [lenTumapl.

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



DKcrepuMEeHTaIbHBIE METOJIbl M3YUEHHUsl BEIIECTB M WX MpeBpalleHHil: HaOMIOJeHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OETKOB IpPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUU, CPEAHsAS MOJIeKyinsapHas macca. OCHOBHBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHS.

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

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IIPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IMOHATHH, TaKk U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

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

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

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuszme, (HOTOCHUHTE3,
OHMOJOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, JKUPHI, PepMEHTHI).

['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 obiiero obpazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
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 OCBOSHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpEIHEr0 oOmero oOpa3oBaHHUS
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE:

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

HaJIMYNEC MOTHUBAIIUN K O6y‘-IeHI/II-O;

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

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
ONEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMH, MPUCYIIUMU HeHOCTHOﬁ CUCTEMEC XHUMHUYECCKOTO
o0Opa3oBaHus;



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

JIngHocTHBIE pE3yibTaTbl OCBOCHHA MPCAMCTA «XuMus» JOCTUTIarOTCA B CAUHCTBC
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'yMaHUCTHUECKHUMU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXXJIaHCKOTI'O O6H.[CCTBa, NPpUHATBIMHU B O6H.I€CTB€ HOpMaMH W IIpaBWJIaMU IIOBCIACHHA,
CIIOCOOCTBYIONTUMH TPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00Y4aIOIINXCSl.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OMbITAa TIO3HABATEIILHOM M TPAKTHYECKOH JEATEILHOCTH OOy4aloUIuxXcs [0 peau3aiuu
IIPUHATLIX B O6H.[CCTB€ I_ICHHOCTGI\/JI, B TOM YHUCJIC B 4aCTHU:

1) rpa:knaHCcKOro BOCIMTAHUSA:

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 TBOPYECKOU AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
PCIICHHUN y‘IC6HI>IX M ITO3HABATCJIbHBIX 3a41a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX
[IPU aHAJIM3€ Pa3INYHBIX BUJIOB YUYEOHOH 1€ATEeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

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

YBa)XEHHSI K MPOIIECCYy TBOPUECTBA B 00JACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIXKEHHUS HAYKU €CTh PEe3yNbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyada yqéHBIX " MPAKTHUKOB,;

WHTEpeCca M TI03HABATCIBHBIX MOTHBOB B TIOJIYUCHHH W TIOCIEOYIOIIEM aHalnu3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,

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

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC W IIOCTYIIKM CBOUX TOBapHHIGfI C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'IG]ICTBI/Iﬁ OTUX IMOCTYIIKOB,

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS [IEHHOCTeH 3J0pOBOTO M 0e30MacHOro oOpasza >KW3HHU, HEO0OXOJUMOCTH
OTBETCTBCHHOT'O OTHOLIICHUA K CO6CTBCHHOMy q)HSquCKOMy H IICUXUYCCKOMY 310POBbIO;

coOoIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusi C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

MOHMMAHUA [IEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS alIKOTOJIf,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCHIUTAHUSA:



KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCJIEIOBATENIbCKONW JEeSATENIbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/a4 COILUAIbHOMN
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPodeccHil pa3NIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM 1€SITeIbHOCTH;

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

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

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 HCIIOIB30BAHUS JOCTHKEHUN XUMUH JUIS PELICHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpee,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE IKOJIOTUYECKUE MOCICACTBUS MPEATPUHUMAEMBIX
JEMCTBUM U MPEAOTBPALLATh UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIILUIEHUS, S3KOJOTMYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO03HABATEIIFHON, KOMMYHUKATHBHOHN M COIMAIIBHON MIPAKTHKE, CIIOCOOHOCTH M YMCHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

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

MOHMMAaHUSA CHENU(PUKA XUMHUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHWM IMPHUPOJHBIX 3aKOHOMEPHOCTEH W
petieHun mpo0IeM COXpaHEHUsT TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0O0M 3HAYMMOCTH XUMHH [ COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOW POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHNUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OSHEPreTUYECKOW, TMHUIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIIMHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHONW TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB TIIO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOyYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUU OKPYKAIOIIEr0o MHpAa U MPOUCXOMASIIMX B HEM W3MEHEHUH,
YMEHHUsI Ie71aTh 000CHOBaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIHUXCS TaHHBIX
C TIENBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIBHO MCIIOIB30BaTh XUMHYECKUE 3HAHUS TSI PEIICHUs TIPOOIeM
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
NOTPeOHOCTSIMU;

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 06yqafom1/1x051 MCKIAUCHUIITIMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayUYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOH KapTUHBI MUpPa
u crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprusi, SIBJCHHE, MPOLECC, cUCTeMa, HaY4YHbIH (haKT, MPHUHILIMII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHUE);

YHHUBEPCAJIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHHUKAaTUBHEIE,
perynsTuBHBIE), oOecreynBaomme (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIOCOOHOCTh ~ OOy4aloOIIUXCsl  KMCIOJb30BaTh  OCBOCHHBIE — MEXIAMCUUIUIMHAPHBIC,
MHPOBO33PCHUCCKHUEC 3HAHUA U YHHUBCPCAJIBbHBIC y‘-I€6HI)Ie IleICTBH?I B IIO3HABaTEJILHOU U
COLIMAJIbHOM ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPAXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MO03HABATEIILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a3oBble JIOTHYecKHe NeiCTBUSA:

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

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LICIISIMU,

MCIIOJIb30BaTh NPU OCBOECHUWU 3HAHUM TNPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, 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 PpACCYKIEHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBIABJIATH 3aKOHOMCPHOCTHU U MPOTHBOPCUUA B paCcCMATPHUBACMBIX SIBJICHUAX, q)OpMyJ'II/IpOBaTI)
BBIBOJIbI U 3aKJIIOUYCHU S,

MPUMEHSTh B IMPOLIeCCe MO3HAHUS, UCTIONb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMu4eckas (opmyna, ypaBHEHHE XHMHUYECKOM pEaKIUuu — TPU PEIICHUH YIeOHBIX
MMO3HABATCIbHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHUA
JUTSI BBISIBTICHUS] XapaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIe HccCeI0BaTEIbCKHE TeCTBHS:

BJIaACTH OCHOBAMHU METOJI0B HAYUYHOT'O IMMO3HAHHA BEHIECTB U XUMHUYCCKUX peaKHI/Iﬁ;

dbopMyIUpOBaTh IENM W 3aJa4d  HWCCJICIOBAHMS, WCIOJb30BaTh ITOCTABICHHBIE W
CaMOCTOSITENNLHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst pOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUI;



BIAJICTh HABBIKAMH CAMOCTOATEIBHOTO IUIAHWPOBAHMS M IPOBEICHUS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOSTEIbHO
NPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh 000OLIEHHS W BBIBOJBI OTHOCHUTEIHLHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOAOB [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HMHPOpMaLUU (HAYYHO-TIOMYJISIpHAsS
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHAJIM3UpOBaTh MH(DOPMAIMIO DPA3JIMYHBIX BHUIAOB M (QOPM MPEACTaBIEHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe C XUMHYECKOU
uHpopMaLuell: MPUMEHATb MEXIpeIMeTHble ((pU3MUecKue M MaTeMaTU4yecKHe) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

Osgi1aieHHe YHHBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH AeHCTBUAMM:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbl B XOJIe JMaora U/uiu JAUCKYCCUH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
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 ¥ (OpMYJIHpOBaTh BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUM TyTEM COTIIacCOBaHMs MO3ULMHA B X0/1€ 00CYX/IeHUSI 1 0OMEHa MHEHHSIMH.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npe/ularaeMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YYETOM IMOJy4YeHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATEJIbHOCTM Ha OCHOBE CaMoOaHalIu3a H
CaMOOLIEHKH.

NPEIMETHBIE PE3YJIbTATbBI
10 KJIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)karoT:
c(OPMHPOBAHHOCTh TPEACTABICHUN O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHUM SIBIEHUH HPUPOABI, B (OPMHUPOBAHUHU



MBILIUIEHUSI U KYJIbTYpbl JMYHOCTH, €€ (YHKIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOAMMOW s
pelIeHUsT TPAKTUYECKUX 3aad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILEHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHON CpeE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HaHUM, KOTOpas BKJIIOYACT: OCHOBOIOJArarolue
HNOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIBHOCTh, XUMHYECKasi CBfA3b, CTPYKTYpHas ¢opmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKLUMOHAJbHAS TPYNNa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psd, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIMEe COCIUHEHUS, MOHOMEp, NOJIUMEpP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHUYECKUX
BeuiectB A. M. DbymiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH $3bIK XUMHMM; MHPOBO33PEHYECKHE 3HAHHUSA, JISKAIIUE B OCHOBE IOHMMAaHUS
INPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYEeCKUX BEIIECTB B OBITY
U TIPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTE€pPHbIE IPU3HAKY MOHATUHN, YCTAaHABINBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHIATUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIEHHOM) (OpMYsT OPraHUYECKUX BELIECTB
U ypaBHEHHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMUPOBAHHOCTh YMEHUI YCTAHABIMBATh MPUHAIJIEHKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHIO K OIpPENeJEHHOMY KJIACCy/TpyIIe COEIUHEHUMN
(YriaeBoJopobl, KHUCIOPOJ M a30TCOJACpXAllde COCIMHEHMs, BBICOKOMOJIEKYISpHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWA 1o cucremarndeckoir HomeHkmarype (IUPAC), a Taxxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHUYECKHUX BEIIECTB (STUJIEH, MPOIMUJIEH,
alleTUIeH, JSTWIEHIJMKONb, TJIHMLEPUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAas KUCIIOTa, IJII0K03a, (QPyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIHH);

c(OpMUPOBAHHOCTh YMEHMSI OINPEAENATh BHJbI XMMHUYECKON CBA3M B OPraHMYECKHX
COEMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHWYECKHUX
BeuiecTB A. M. byrtnepoBa [isi 00bsSCHEHHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UYECKUE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEJCTaBUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, ATUJIEHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbJeru]l, MypaBbHHAs U YKCYyCHast
KHCJIOTHI, TJIOKO3a, KpaxMmals, NeJUT0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXIY HHUMU yYpaBHEHHUSMHU COOTBETCTBYIOUIMX XMMHYECKHUX PEaKIHUid
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
IPOAYKTOB NEpepadOTKH;



C(OPMHPOBAHHOCTE YMEHHUIl NPOBOAMTH BBIUUCIEHHUS [0 XHMHUYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NIPOIYKTOB pEaKLUn);

c(OPMHPOBAHHOCTh YMEHHMH BJIaZIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
IIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPM M3YYCHMM BEILIECTB M XUMHYECKHMX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIs IPUHSTHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBS3aHHBIX
C BEILIECTBAMU U MX IIPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOPHBIM 000PYAOBaHUEM, a TAKKE IpaBHJIa OOpAIEHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUYECKUX OIBITOB;

Cc(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBATh U BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYECKUX BEILECTB IPU HArpeBaHWH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JCHATypalus OCIKOB IpH
HarpeBaHUU, IBETHBIC PEAKIUU OEIKOB) B COOTBETCTBUU C MPABWIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHUH C BEIeCTBAaMU U J1JAOOpaTOPHBIM 00OpYIOBaHUEM, IPEICTABIATh PE3yJbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(GopMyIMpOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popmMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJAaTh MpaBWila SKOJIOTHYECKH Leeco00pa3HOro
NOBENEHUA B OBITY M TPYNOBOM JEATENBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKpY’KaIoIlleW MPUPOIHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA JKUBBIC OPraHU3MBI
ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mnokaszarens [I/IK, moscHsate Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJIHOTO BO3JICHCTBUS HAa OPraHU3M
YEIJIOBEKA;

JUist 00y4arolMXcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMU 3/0pPOBbsl: YMEHHE IPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUIs  CcleNbIX M cAa0oBUIAMIMX OOy4arollMXcs: YMEHHE MCIIOJb30BaTh penbedHo-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM
Ne ni/n Kontposabnbie IlpakTuueckue  JJIEKTpOHHBIE (H(POBLIE)
NPOrpaMMsbI Bcero
padoThI paboThI o0pa3oBaTe/bHbIE Pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
IIpenmer opraHn4eckoil XuMHH.
1.1 Teopus cTpoCHHS OPraHUIECKUX 3
coenunenuit A. M. Byrieposa Bubmuorexa [JOK
https://m.edso0.ru/7f41837c
Hroro no pasnexy 3 http://him.1september.ru
Paszeu 2. YriieBoaopoasl http://school-
- T R —————————— ) coIIectlon.edu.ru/.coIIectlon/chemlstrv
: ATIKAHEL http://www.chemistry.ssu.samara.ru
HembenenEHEe VITeBOnOPOREL http://chemworld.narod.ru
2.2 pedt YIICBOAOPOAB: 6 1 http://maratakm.narod.ru
QJIKEHBI, aJIKaIUEHBI, AJIKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoiHBIE HICTOYHUKHU 3 1
' YTJIEBOIOPOJOB U UX MepepadoTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
' CoxHbIe dDUPBI
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

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 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

KonuyectBo yacos
Ne Jara

Tema ypoka Konrpoabusie  IIpakTuuyeckue JJIeKTPOHHBIE HH(ppOBHIE
n/n Bcero U3Y4YEeHUsS

padoThI padoThI o0pa3oBaTe/bHbIE Pecypchl

IIpeamer oprann4eckor XUMuH, €
1 BO3HUKHOBEHHE, PA3BUTHUE U 1
3HaYEHUE

Teopusi cTpoeHHs OpraHUYECKUX
2 coequHenuit A. M. bytieposa, eé 1
OCHOBHBIE ITOJIOKEHUS

IIpencraBaenue o Kaaccuukamuu bubmmorexa LIOK
https://m.edso0.ru/7f41837c

http://him.1september.ru

OpraHn4YCCKHUX BCUICCTB.

3 Homenknarypa (cucremMatuyeckas) 1
Y TPUBHAIbHBIC Ha3BaHUSI http:// S_ChOOI' )
OPraHWYECKUX BEIIECTR col!ectlon.edu.ru/collectlon/ch
emistr
AJIKaHBI: COCTaB U CTPOCHHUE, EMISTY .
4 . 1 http://www.chemistry.ssu.sama
TOMOJIOTHUECKHUH PsijT
M . ra.ru
TAaH U OTAH — II TCHUIIN
5 CTaH 1 5Ta pocTentmie 1 http://chemworld.narod.ru
IT TABHUTCIIN KaHOB
PCACTABUTCIIH ATKAHO http://maratakm.narod.ru
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1
CBOMCTBA
DTUIIEH ¥ TPOIHIICH —
7 IIPOCTEMNIINE TPEICTABUTENN 1
AJIKEHOB
3 [IpakTnueckast padora Ne 1. 1 1

«[lonydyenue sTuICHA U U3y4EHUE



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 HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ nmepepaboTKH

15

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

16

17

KonTponpHas pabota mo pazaeny
«YTII€BOIOPOABD)

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

18

MHOroaToMHbIE CITUPTHI:




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 YKCYyCHas

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

23

CreapuHOBas U OJICMHOBAsI
KHCJIOTBI, KaK MPEeJICTaBUTEITN
BBICIINX KapOOHOBBIX KHCJIOT

24

Mpbli1a Kak COJIM BBICILIUX
KapOOHOBBIX KHCJIOT, MX MOIOIIEe
JNIEUCTBUE

25

26

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

}KI/IpHI ruapoJIn3, IpUMCHCHHUC,
Ounoyoruueckas POJIb KUPOB

27

VrneBoasl: coCcTas,
knaccudukanus. Baxuneitmme
MIPEACTABUTENMN: TIIIOKO034,
¢bpyxTO3a, caxaposa

28

Kpaxman u nemnrono3a kak
MPUPOAHBIE TOJIUMEPDI




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 xak 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. bazoslii ypoBens : ®I'OC, Yuebd.ms obmeodpa3opar.
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. 3aBefeHul. — 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'opxoBenkoM. 0. TToypounsie pa3zpadotku o xumun 8-11 knace-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 komtexkuus LIOP: TIpenmerHast koyuekuus: « XuMUsI»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
HKCHEPUMEHTBI: XUMMSL.

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

http://chemworld.narod.ru Caiit «BupTyanbHas XUMHYECKast 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/

