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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1O XHMMHUU Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit @eneparumn», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CpeAHEro 001iero o0pa3oBaHUs
(DOII COO0), IIPEICTABJICHHBIX B OenepanpHoM rocyapCTBEHHOM
obpazoBarensHoM ctaHmapte COO, ¢ yu€tom Konmenmmm mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMBbI, H
OCHOBHBIX TnONOKeHHW «CTparerum pasBUTHS BocnUTaHusd B Poccuiickon
®enepanuu Ha niepuon 10 2025 roma» (Pacnopsokenue [IpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHuUe, MOJIy4aeMoe BBIITYCKHUKaMHU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTyphl
YeJioBeKa, a TakKKe DJKOJOTMYeCKH OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpene. Peamm3yercss XuMuU4Yeckoe 0Opa3oBaHUE
oOy4Jaronmxcst Ha YpOBHE CpPEHEro 00Iero oOpa3oBaHUs CPEICTBAMH Y4E€OHOTO
npeaMeTa «XUMHUSD», COJIep)KaHUE M TOCTPOCHHE KOTOPOro OMNpenesieHbl B
nmporpaMme 10 XHMHUU C YY4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B

NMO3HAHWU TPUPOJLI U B MaTEPUAIbHOW MU3HM OOIIECTBA, a TaKXe C Y4ETOM



Oo0mMX 1enell M NPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obmiero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro pojb B
COBPEMEHHOW LMBHWJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MAaTEpUaIbHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAIMOHAIHLHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE Kak O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHO B3aUMOJEWUCTBYS C IPYTMMU €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoOBpeMEHHass XMMHA Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJIOTHH HalpaBJICHa Ha pPEIICHUE
rn00anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOmMMHM UENSIMM M TPUHLUIAMU CPEAHETO OOIIETo
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YyYEHHUs) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOTKEHUS
o0pa30BaHMsl B pa3IMYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnslOIIMMUA  MpeaMeTa  «XUMUS»  SBIAIOTCS 0a30Bble KypChl —
«Oprannyeckas xumus» U «OOmas U HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIepaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHUEM 3HAHUM U3 00IIed XUMHUU) U
OpraHu4ecKor XxuMuu. @OpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera 00ecrnevYMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepkanus KypcoB — «Opranudeckass xumus» u «OOmas u

HEopraHuyeckas XuUMHUs» copMupoBaHa B MporpamMme MO XMMHM Ha OCHOBE



CUCTEMHOTO TIOAXOJa K U3YYCHHIO Yy4eOHOro Marepuania ©u OO0yCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OpPraHMYECKOM XHWMHH BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHUN, a TaKXKEe Ha YPOBHE CTEPECOXMMHUYECKMX H  DJIECKTPOHHBIX
NpeACTaBlIeHU O cTpoeHuu BemecTB. CBeleHUs 00 H3ydaeMblXx B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB JO CIOXKHBIX OMOIOTHMYECKU
aKTUBHBIX COEAUHEHUN. B Kypce opraHmyeckol XUMHUU TOJYy4arOT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpPBOHAYATILHBIC
IIPEICTABICHUS] O XUMUYECKON CBA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lonq HOBBIM YIJIOM 3peHHUs B MOpeaMeTe «XuUMHsS» 0a30BOr0 YpOBHS
paccMaTpuBaeTcsi M3YYEHHBII Ha YpPOBHE OCHOBHOTO 0OILEro o0pa3oBaHus
TEOPETUUECKUM MaTtepuan H (PaKTOJOTMYECKHUE CBEJCHUS O BeIlecTBaX U
XUMHUUYecKkoil peakiuu. Tak, B yacTHocTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» OOYYarONIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX TO3UIUH,
riyoke TIOHSATh MCTOPUYECKOE W3MEHEHHE (QYHKIMM OSTOro 3akoHa — OT
00001aro11Ie 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIIEH.

Ennnas cucrema 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W NMPHUMEHEHUH, a TAKKE O XMMHUECKHUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMH COJEP)KaHMsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA W MPUKIAJIHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHUU C
IPYTUMH HayKaMH, PACKpbIBAIOT €€ POJIb B II03HABATEIBHOW M NPAKTUYECKOU
JESITEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YB@XKEHHS K IMPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNW XUMUU, TTIOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HHGOPMAIMIO U

IMPUMCHSATD ee JJIs1 ITOIIOJIHCHU S 3HaHI/II\/’I, PEUICHUA MHTCIUICKTYAJIbHBIX U



AKCIIEPUMEHTAILHBIX UCCIIEI0BATENHLCKUX 3a/1ad. B 11e10M copepxanue yueOHOTro
nmpeaMeTa  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYCHHS  OPUEHTUPOBAHO  Ha
dbopMupoBaHUE Y OOYYaAIOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHUMAHMS
bunocohckux MACH, TaKWX KaK: MaTepUATbHOE C€IMHCTBO HEOPTaHUYECKOTO U
OpraHUYecKoro MHupa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, II03HABAEMOCTh MPHUPOIHBIX SBICHUNW IMyTEM OSKCIIEpUMEHTa U
pEeIIeHUs] TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH U  TEOPETUYCCKUMU
MPEANOChIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUN IKOJOTUUECKUX MpoOieM, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPHUAJIOB.

B nnanme pemeHus 3ajad BOCIUTAHUS, PA3BUTHS M COIMATIM3AIMU
OOyJaromuMxcss MPHUHITBIC MPOTPAMMON IO XUMHU TOIXOIBI K OIPEACICHUIO
COJIep)KaHMsI M TIOCTPOSHMsI TMpeaMeTa MpeaycMaTpuBaroT (QopMHupoBaHHUE
YHUBEPCAIBHBIX YYCOHBIX JIEUCTBUM, HMEIONMIMX 0a30BO€ 3HAYEHHUE IS
pPa3IMUHBIX BHUJOB JEATCIIBHOCTH: pelIeHUus mpolsieM, MOMCKa, aHaiu3a U
00paboTku uHMOpPMAIIUKA, HEOOXOAUMBIX I IPHUOOPETEHUSI OTIBITA TIPAKTUYECKOM
1 HCCIIeIOBAaTEIbCKON JCATEIPHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B ITO3HAHUHM
XHUMHH.

B nmpakTtuke mnpernojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHus, TaK U Ha YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU OMPEICICHUN
COJIEp)KAaTEIIbHOW XapaKTepUCTHKU IIeJIed H3yYCeHHS IIpeaMeTa HampaBiIcHUEM
MEePBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESATEITLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIUYECKOM TOYKHM 3pPEHHUS TAaKOM TMOAXOJ K OMPEACIICHUIO IeJIe H3ydeHUs
IIpeaMeTa SIBIISICTCS BIIOJIHE OIPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHUS TJABHBIMU IEISAMH HW3YYCHHS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:
dbopMUpOBaHUE CHCTEMbl XMMHUYCCKHX 3HAHMH KaK BaKHEHIEH COCTaBIISIOIICH

CCT€CTBCHHO-HaquOﬁ KapTHUHblI MHpPA, B OCHOBC KOTOpOﬁ JICKAT KIIFOUYCBBIC



NOHATHSA, (yHIaMEHTAIbHBIE 3aKOHBl U TEOPUU XMMHH, OCBOEHHUE SI3bIKa HAyKH,
YCBOCHHE U MOHUMAaHHUE CYIIHOCTH JOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEH WX PA3BUTHUS U CTAHOBJICHUS;
dbopMupoBaHHEe W pa3BUTHE IMPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHMS
BEIIECTB M XUMHUYECKUX peakluuid, HEOOXOIUMBIX [JIsi MPUOOPETEHUS YMEHUUN
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMUYECKHUX SIBICHUM, UMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U ITOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHHMA U CIOCOOOB JACSATENBHOCTH, CBA3AHHBIX C HAOIIOJIEHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA, COOMIOCHUEM TpaBUil OE30MacHOTO
oOpallieHusl C BEIIECTBAMU.

Hapsiny ¢ atuM, conepkarenbHas XapaKTepUCTHKA LieJiel U 3a7a4 U3y4eHUsI
npeaMeTa B MporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpEernojaBaHUM XUMUM B OOJbIIed CTENeHH OTAAETCS  MPEeArovYTEeHUE
NPAKTHUYECKOH KOMIIOHEHTE COJEp)KaHHs OOydeHHUs, OPHEHTHPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHHKa O0II€00pa30BaTENbHON OpraHM3aliy, BIAJCIOIIEr0 HE
HAabOpOM 3HaHWH, a (YHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSIMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN U NMPUMEHEHUS UX B PEabHOW >KU3HU
JUISL pEeIIeHUs] TPAKTUUECKUX 3ajau.

B cBsa3u ¢ 3TUM TpH U3yYEeHUH TMpeaMera «XUMHUsS» JOMUHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranus o0yJaronmxcss K YCIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlMsIX, CBS3aHHBIX C BEIIECTBAMH U MX
NPUMEHEHHUEM;

dopMupoBaHre y OOYYaIOIIMXCS  KJIIOUYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NeATEeTLHOCTH: PENIeHHs MpoOJieM, MorcKa, aHainu3a U 00paboTku mHbOpMAIH,

H€O6XOJII/IMBIX JIIsL HpI/IO6peTeHI/IH OomnbITa JACATCIILHOCTH, KOTOpas 3aHNMacT



BOXHOE MECTO B TIO3HAHWM XUMHUH, a TakKXKe IS OICHKH C TO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M YE€JIOBEKa U MIPUPOAHYIO CPEY;

pa3BUTHE ITO3HABATECIIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaroImMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUU JIJIsl TIOUCKA W aHaln3a yu4eOHOW U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE y 00YUAIONINXCSA aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM W TPOBEIACHUU XUMHUYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAHUWE y OOy4aromuxcsi yOeXKIEHHOCTH B T'yMaHUCTUYECKON
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOro
OTHOIICHUS K TIPUPOJC M CBOEMY 3J0pPOBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIb30BAHUSI TOJMYYEHHBIX 3HAHUW IS TPUHSTHS TPAMOTHBIX PEIICHUN B
CUTYaIIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM 1utaHe cpegHero oOiiero o0pa3oBaHUs MNpeaMeT «XUMUS)
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHbIC
IPEIMETBD.

OO11ee yncio 4acoB, OTBEIEHHBIX JJI U3yUYCHHS] XUMUU, HA 0230BOM YPOBHE
cpemHero obrmero odpazoBaHus, coctaBisieT 68 yacoB: B 10 kmacce — 34 gaca (1

yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefeno).



COJAEP) KAHUE OBYUEHUS
10 KJIACC

OPI'AHUYECKASA XUMMSI

Teopernueckne 0CHOBbI OPraHNY€CKOM XUMUM

[IpenmeT opraHUYeCKOW XMMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHE M 3HAYCHHE
B IIOJYYCHUU HOBBIX BEIIECTB M MaTepUalioB. Teopus CTPOCHHUS OPraHHUYEeCKHUX
coequHennit A. M. bBytnepoBa, e€ ocHOBHBIE ToJI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHMYeCcKuXx BemiecTB. [omoJiorus, wu3oMepusa. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSX — OJITMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienne o kinaccuuKalu opraHuueckux BeimiecTB. HoMeHknaTypa
OpraHUYeCKUX COCAMHEHUM (CHCTeMaThuyeckas) W TpUBHAJIbHBIE Ha3BaHHS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

3KCH€DHM€HT&HBHH€ METOJbl HM3YYCHMS BCILICCTB M HX IPEBPAILICHUM:

O3HAKOMJICHHE C O00pa3laMyd OpPraHUYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJICJTMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIECTB, HAOIIOJCHUE U
OMMUCAHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILICHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJIeHKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJOTMYECKUH psiag. MeraH u 3TaH —
MPOCTEHIIINE TPEACTABUTENIN aJKaHOB: (PU3WYECKHME M XUMHUYECKHE CBOMCTBa
(peakiuu 3aMelieHus] U TOPEHUSs), HAXOXJIEHHWE B TMPHUPOJE, MOJTyYeHUE W
MPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUM Psll. DTUJIIEH U MPOMUIEH —
MPOCTEUITNE TIPEICTABUTEIN AIKEHOB: (U3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTallid, OKHUCICHUS U
MOJIMMEPU3ALINN ), TOTYYCHUE U TPUMEHECHHUE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyramueH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMHUYECKUE CBOMCTBa (peakuusi nonaumepusanuu). [lomydeHue CHHTETUYECKOTO

Kay4dyKa U pE3UHBI.



AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHSI, TOMOJIOTUYECKUH psi. AlleTUIICH
— TPOCTEHIIMNA TMPEACTaBUTENh AJIKHHOB: COCTaB, CTPOCHHUE, (U3MUECKUE U
XMUMUYECKHE CBOMCTBA (peakiuy TMIPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIIH,
TOpPEHHSI), TOJyYEeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3NUYECKHE M XHUMHYECKHE CBOICTBa
(peakuu TrajJoreHUpPOBAaHUS U HUTPOBAHHS), MOJIyYeHHE M MpUMEHEeHue. 10onyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolcmea  (peakyuu
2ANIO2EHUPOBAHUSA U  HUMPOBAHUA), Noyuenue U npumeneHue. TOKCUIHOCTD
apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPHHAIICKAIIMH K
pa3INYHBIM KJIaccaM.

[TpuponHble HUCTOYHHMKHM YTiaeBOAOpoAOB. [IpupoaHblii ra3 M MOMYyTHBIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenune. CrocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaJUTHYecKuil), mnuponus. IIpogykrsl
nepepaboTky He(TH, UX NPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yrOJIb U IPOAYKTHI €T0 MepepadOTKH.

3KCH€DHM€HT&HBHH€ METOJbl HM3YYCHMS BCILICCTB M HX IPEBPAILICHUM:

O3HaKOMJIEHME ¢ oOpasllaMyd IUIaCTMAcC, Kay4yKOB M PE3UHbI, KOJUICKIUU
«Hepts» u  «VYromby, MOACIUPOBAHWE  MOJIEKYJ  YTJIEBOJAOPOJIOB U

raJJOr¢HoOIIpOru3BOAHBIX, IIPOBCACHNC HDaKTI/IqGCKOﬁ Da6OTI)IZ IMOJIYUYCHHUC 3THUJICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuéTtHrle 3agaumn.

Bbluncienuss MO ypaBHEHUIO XUMHUYECKOM peakiuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WIIM IPOAYKTOB PEAKIIIH).

Kuciaopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHble OOHOATOMHBIE CHOUPTBL. MeETaHON M 3TAHON: CTPOCHHE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (PEaKkIUH C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEeHeHHe. BoJopoaHble CBS3M MEXKIY

MOJICKYJIaMHU CITUPTOB. HCﬁCTBHe MCTAHOJIa ¥ 9TAaHOJIa Ha OPpraHu3M 4CJIOBCKaA.



MHoroatoMHble  COUPTBHL. ODTWJICHIVIMKOJb W  TJIMIEPUH: CTPOCHHUE,
bu3ndecKkue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTajulaMH, KaueCTBEHHas peakiMs Ha MHOTIOaTOMHBIE crnupThl). JleiicTBUE Ha
opraHu3M 4enoBeka. [[pumeHeHre riaunepruHa u STUICHTJINKOIIS.

deHoJ:  CTpOEHUE MOJEKYJbl, (U3UYECKHEe U XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnierusibl U kemoHnsl.  DopMalbAeTU]l,  aleTaJbJerui:  CTPOCHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIC PEAKIINN), TIOJIyYeHUE U TPUMEHEHUE.

OHOOCHOBHBIE TIPEIeSIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs
KHUCIIOTBI: CTpOCHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJlacca KHUCJIOT, peakuus dTepudukanuu), TMOJIyYEeHUEe U TNPUMEHEHUE.
CreapuHoBasi ¥ OJICMHOBAs KUCIOTHl KaK MPEICTABUTEM BBICHIMX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

Cnoxuble 3QUpPBl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cioxHBIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.

YrneBompl:  cocTtaB, Kiaccuukanus ~— YriieBoJoB  (MOHO-, JHU- H
nonucaxapupl). ['oko3a — mpocTermmmii MoHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJEKYJbl, (U3MYEeCKMEe U XUMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE C
ruapokcuom Meau(ll), okucnenune amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIFOKO3bI), HAXOXIACHUE B MPHUPOJE, MPUMEHEHHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u uemnono3a Kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmaia U
neutoao3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIIH3,
KauE€CTBEHHAS PEAKIIUSI C HOJIOM).

3KCHCDI/IMCHT3HBHBIG MCTOJAbI HM3VYCHHA BCIICCTB H HX HDCBDameHHﬁ:

IMPOBCACHUC, Ha6J'IIOJI€HI/Ie U OIIMCAHUE JCMOHCTPAIMOHHBIX OIIBITOB: TOPCHHC
CIIMPTOB, KAYCCTBCHHBLIC PCAKIHNHN OJHOATOMHBLIX CIIMPTOB (OI(I/ICJ'IGHI/IG 9TaHOJIa

okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHE TIJIMIIEPUHA C



rugapokcuom meau(ll)), anbaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumojnelcTBUE Kpaxmalla C HOJOM),
MPOBE/ICHNE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

PacuértHurle 3ay1aun.

Bbluncienuss 1Mo ypaBHEHUIO XUMHUYECKOM peakiuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcojeprKalme OpraHn4eckue CoOeIMHEeHUS.

AMUWHOKHCIIOTHI KaKk aM(OTepHbIe oprannyeckue coequHenus. duznueckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mTpuUpOJHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHusa. [lepBuunas,
BTOpPUYHA M TPETUYHAs CTPYKTypa OeiakoB. XUMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALlHsl, KAYECTBEHHBIC PEAKIINHU Ha OCJIKU.

3KCH€DI/IM€HTaHBHBI€ MCTOAbI HM3VUYCHHA BCIICCTB H HX HDeBpameHHﬁ:

HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpalusi OEIKOB MpH
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCJIKOB.

BricokoMoJ1eKyJISIpHbIE COeINHEHUS

OCHOBHbBIE MOHSTUS XWMHH BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHICHCAIIHSL.

3KCH€DI/IM€HT8HLHBI€ MCTOJbI HM3VUYCHHA BCIHICCTB H HX HDCBDaHICHI/II\/'I:

O3HAKOMJIEHUE C 00pa3liaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnupeaMeTHBIE CBI3H.

Peanuzanusa MeXnpeaMETHBIX CBS3EU ITPU U3YUYEHUHU OPTaHUYECKON XUMHUH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHSTUW, TaK W TOHITUU, SIBISIIOIIUXCS CUCTEMHBIMHU ISl OTIEJIBHBIX

npeaAMETOB €CTCCTBEHHO-HAYUYHOI'O IIUKJIA.



OO1ue ecTecTBEeHHO-HAYUHbIE MOHSATHS: SIBICHNUE, HAYYHBIN (akT, TUIoTe3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOICHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusuka: MaTepus, DHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYya,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJO, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (pU3HUeCKue BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: knerka, opraHusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOBI, MOJE3HBIE HUCKOMAaeMbIe, TOIIIINBO,
PECYpPCBHI.

TexHoNOTHsI: THIEBBIE TPOAYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MpernapaThl, MaTepUabl U3

HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHWN
HA BA3OBOM YPOBHE CPEJIHEI'O OBHIET'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OoOy4YaromuMHUCs TporpaMM CpeAaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeIMETHbIM). HaydHo-mMeTonu4Yeckol OCHOBOW s
pa3pabOTKHU TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
00pa3oBaHus SIBJSICTCS CUCTEMHO-AESATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBUM C CHCTEMHO-IIESITEIBHOCTHBIM MOJAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o011ero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIHUE:

OCO3HAHHE OOYYAIOIIMMHUCS POCCHUICKON TPaXJAHCKOW HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HaINM4YucC MOTHBAIlMH K O6y‘-IeHI/IIO;



[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaulluii 6a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATBbCSI B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XMMHUYECKOTr0 00pa3oBaHMsl;

HaJIMYUE MPAaBOCO3HAHUS SKOJOTMYECKOW KyJIbTYPbl U CIOCOOHOCTH CTABUTH
LEIU U CTPOUTH )KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pPE3yJIbTaTBl OCBOCHUS IIpeaMeTa «XHMHsD» TOCTUTAKOTCS B
€IVMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
T'YMAHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJeaJlaMH POCCHICKOro Tpa)<IaHCKOro OOIIEeCTBA, MPUHATHIMH B OOIIECTBE
HOPMaMM Y  TpPaBWIAMH  [OBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  MpoLeccaMm
CaMOIIO3HAHMUsS, CaMOpPA3BUTUS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
oOydJarommxcs.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHUS IMpeAaMeTa «XUMHUS»  OTPaXKaroT
C()OPMUPOBAHHOCTh ONBITA IIO3HABATENBHOM M NPAKTHYECKOW JAESITEIbHOCTU
OoOy4JaronMxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaIaHCKOro BOCTIMTAHUS:

OCO3HAaHMS 00YYaIOIMMHUCS CBOMX KOHCTUTYI[MOHHBIX MPaB U 00sI3aHHOCTEM,
YBaXXEHUS K 3aKOHY M [IPABONOPAJIKY;

NPEACTABICHUS] O COLMAIbHBIX HOPMax M TMPaBUJIAX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JAESITEIBHOCTH NIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4e€OHBIX M MO3HABATENbHBIX 3a/1a4, BBHINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaTh M TPUHUMATh MOTHUBBI, HAMEpEHUs, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJIOB YUeOHOU ACSITENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:



LEHHOCTHOTO OTHOUIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HAcCJEIHI0
OTE€UYCCTBECHHOMN XHMUM;

YBa)XEHHUS K MpPOLECCY TBOpPYECTBA B OOJACTU TEOPUM U TNPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUM, KpPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IIOHUCKOB,
IIOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTUKOB;

MHTEpeca M TO03HABATEJIbHBIX MOTHBOB B IMOJYYEHHMH M MOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallUH, CBSI3AHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBapHIIEH ¢
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCJIEICTBHM 3TUX
MOCTYIIKOB;

4) ¢hopMupOBaAHNS KYJIbTYPHI 310POBBSI:

NOHMMAaHHS LIEHHOCTEW 3J0pOBOTO U Oe3omacHOro oOpas3a >KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coONIO/IeHUsT TpaBui 0e30macHOro OOpallleHHs C BEIleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTM TMPaBWJI HWHIMBHIYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSl MOCHEACTBUM U HEMPUITHS BPEIHBIX NPUBBIYEK (yHOTpeOsieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOT0 BOCIIATAHUSI:



KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW JAPYIHMX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM HA aKTMBHOE Y4YaCTUE€ B PEIICHUH TMPAKTHYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO MPOQPECcCuil pa3IMdyHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U Pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUMBHUAYaJIbHOW TpaeKTOpPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

HKOJIOTHYECKH IIEJI€CO00pa3HOTO0 OTHOIICHUSI K MPUPOJIe, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAaHUSl TJIO0AJTBHOTO XapakTepa HKOJOTHYECKUX TMpoOJieM, BIUSHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEBI;

OCO3HAHHUS HEOOXOJWMOCTH WCIOJB30BAHUS JIOCTHKCHUN XUMHUM ISt
pELIeHUs BOIPOCOB PAlMOHAIIBHOTO IMPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEOPUATHUS JCUCTBHM, MPUHOCIIIMX BpEI  OKPYKAIOLICH
MPUPOIHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECCKUE
MOCIIEICTBUA NPEANPUHAMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO 3KOJOTUYECKOTO MBIIIJIEHHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMH B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TIPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;



NOHMMAaHUA CHeuu(PUKN XUMHUHA Kak HayKd, OCO3HaHHA €€ poJld B
(GbOopMUPOBAHUN PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEM W pElIEHUH MpOOJEM COXpaHEHUS
IIPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTHM XMMHMHM JJIi  COBPEMEHHOM
UMBUJIM3AMK: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTH M Ba)XXHOW pOIH B
CO3/IaHMU HOBOHM 0a3bl MaTepUaJIbHOM KYJIbTYpPBI, PELIEHUH TTI00aIbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IaCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUI
YCIEIIHOTO TPpyJa M SKOJIOTMYECKH KOM(OPTHON JKUM3HM KaXKIOro 4YiEHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETO MUpPA U
IPOUCXOAAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XUMHUYECKHE 3HAHUS Ui
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLHSX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEPHIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B paziMyHbIX cepax npodeccuoHaIbHOU
NESATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI
MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSI Y4EOHOTO MpeaMera «XUMHUs Ha

YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:



3HAYUMBbIE TSt dbopmupoBaHUS MHUPOBO33PEHUS O0yJarOIIIXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarollue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
npoliecc, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Uccle0BaHue, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCaAIbHBIC ydeOHBIC IEHCTBUA (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,
peryJISTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
rPaMOTHOCTH M COIIMATIbHON KOMITIETCHIIUN 00Y4YarOIINXCs;

CIIOCOOHOCTH 00yUarommnXxcs HCIIOJIB30BaTh OCBOEHHBIE
MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHHBEPCAJbHbIE y4eOHbIE
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpenMeTHbIE PE3YyJAbTAaThl OTPAXAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH UM  PETYJIATUBHBIMU
JICVCTBUSIMH.

OBaanenne YHHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOATENLHO  (OPMYJIMPOBATh M aAKTyallM3UpOBATh  MPOOJIEeMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENeNATh LEJIH JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

HCIIOJIB30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHUS W KPUTEPUU JUIsl KIAacCU(UKAIMKM BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAaHABJIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXKIAY H3y4aeMbIMU

SABJICHUSAMU,



CTPOUTH JIOTMYECKHE pacCykJAeHUS (MHIYKTUBHBIC, JE€IYKTUBHBIE, IIO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSITH B MPOIIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4eOHBIX TO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€ HCCJIE0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJOB HAYyYHOIO IO3HAHHUS BEHIECTB U XUMHUYECKUX
pEaKIHNiA;

dbopMyIMpOBaTH 1EJIU U 33]]a4H UCCIIeIOBAHUS, UCTIOIB30BATh MTOCTABICHHbIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (POPMHUPOBAHUSI THUIOTE3BI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJICTh HAaBbIKAMM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TMPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3WPOBATh €ro Pe3ysbTar, (opMyIupoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEOBATEIbCKOM U MPOEKTHON
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKHX 3a7ay, NPUMEHEHHUIO pa3INYHbIX
METO/I0B [TO3HAHMUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX HMCTOYHUKAX HWHGoOpMauu (HAYy4IHO-
NOMmyJIsipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,

pecypcbl MHTepHETa), aHamu3upoBaTh MH(POPMAIMIO PA3IUYHBIX BHIOB U (PopM



IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYHBOCTb;

(GopMyIMpOBaTh 3aMpPOChl U MPUMEHITH PA3IUYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OINPENENEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS WH(POPMALIMOHHO-KOMMYHHUKATHUBHBIX
TE€XHOJIOTUIA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMPATh  ONTHUMAIbHYIO  (GOpMYy  MPEACTaBICHHUSA
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAay4HbIA SI3bIK B KauecTBE CpeacTBa npu padoTe ¢
XUMHUYECKON HH(OpMAIMel: TNpPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJB30BaTh U IMpeoOpa3oBbIBATh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaIJISTHOCTH.

OgyaieHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH JeHCTBUSMMU:

3a/laBaTh BOINPOCHI IO CYIIECTBY OOCY>KIaeMOW TeMbl B XOJi€ Juajiora
W/WIU  JTUCKYCCUHU, BBICKA3bIBaTh HJEH, (POPMYIHPOBATH CBOM MPEMAJIOKEHUS
OTHOCUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

BBICTYNIATh C IPE3CHTALlMEW PE3yNbTATOB I103HABATEIBHONW JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBHIMOJIHEHUU
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4YaeMbIX BEILECTB, pealn3alnuy y4eOHOro npoekTa u (hopMyJaupoBaTh BbIBOJbI
M0 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1e 00CY X ICHHS 1 OOMEHa MHEHUSMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEJIbHO IJIJAHUPOBaTh M OCYLIECTBIATH CBOK IO3HABATEIbHYIO
NEeATEIbHOCTh, ONpenessid €€ Leau W 3aJayd, KOHTPOJMPOBAaTH M IO MEpE
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JAEUCTBUN IpHU

BBITIOJIHEHUHM YYEOHBIX U HCCJIENAOBATENLCKUX 3ajad, BBIOMpaTh HamOoJee



3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4€TOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH AESATEIbHOCTU HA OCHOBE CAMOAHAIN3a U
CaMOOLICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHudeckas XUMUSD)
OTPaXKaoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN O  XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHUM B TIO3HAHUU SIBJICHUM
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYyJIbTYphl JIMYHOCTH, €€
(yHKIHMOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEHIeHUS] IPAKTUYECKUX 3a7a
U 9KOJIOTMYE€CKH 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[I0POBBIO M MPUPOJHOMN
cpexe;

BJIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM DJJIEMEHT, aTOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBSI3b, CTPYKTypHasi gopmyina (pa3BEépHyTass M COKpalEHHas), MOJb, MOJIIpHas
mMacca, MOJIApHBIH OO0BEM, YIJIEpOAHBIM CcKeneT, (yHKUMOHANbHAs TpYIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COECIMHEHUS); TEOPUU U 3aKOHBI (TEOPHs CTPOEHUS
opranndeckux BeuiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs] MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NMOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKHE CBEICHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJb30BaHUU BAXKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H

HpaKTquCKOﬁ ACATCIIBPHOCTHU YCJIOBCKA,



c(hOpPMHPOBAHHOCTh YMEHHI BBISIBJIATh XapaKTepHBIE TPU3HAKUA TOHSATHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS MPU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(hOpPMHPOBAHHOCTh YMEHHM WCIOJIB30BaTh XWMHUYECKYIO CHMBOJIUKY JIJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIli€HHOM)
dbopMya OpraHMYECKMX BEUIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTraHMYECKUX BEHIECTB JJI WLUIIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUM YCTAHABIMBATH MPUHAJICHKHOCTh H3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynne CoequHEHuN (yrieBOJOPOAbl, KHUCIOPOJ U a30TCOJEpKaIue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cuctematudyeckoit HomeHkiatype (IUPAC), a Takke NpUBOJIUTH TPUBHAIIBHBIE
HA3BaHUSl OT/CJIbHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPONMWICH, AalleTHJICH,
ATUJICHTJIMKOMb, TIULEepUH, (eHol, (hopManbaeruj, areTaibIAerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIO0TAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJTI0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh yMEHHUSI OMNPENENSATh BHIBI XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh yMEHHUS MPUMEHATh TOJIOKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. BytnepoBa st 00bsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMUPOBAHHOCTh ~ yYMEHUM  XapakTEepu3oBaTh  COCTaB, CTPOCHHUE,
bu3MYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OpPraHWMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWUJICH, alleTUJICH,
Oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOD,
TIIALEePUH, (EHOJI, aleTalbJIerua, MypaBbHUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HUMH YpPaBHEHHMSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C

HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;



c(hOpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOJIOPOTHOTO
ChIpbsi (HE(Th, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMepepaboTKu W
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

cOPMHPOBAHHOCTh YMEHHA TPOBOJUTH BBIYUCICHHSI 110 XUMHYECCKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM IMPOJIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILECTB
WM POAYKTOB PEaKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIIAJIETh CHUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHe, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAaTh MTpaBUJia MOJb30BAHUS XUMHUUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMEHUW IJIAHUPOBATh M BBITIOJHATH XUMHYECKUIN
AKCTIEPUMEHT (TIpEeBpaleHUs] OPTaHUYECKUX BEIIECTB NMPU HArpEBaHUU, MOJIyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB MPU HArpeBaHUU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKH O€30MacHOCTH TpU OOpallleHUH C
BCIIECTBAMH M JTAOOPATOPHBIM OOOpPYJOBaHUEM, TMPEJCTABISATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr W3 Pa3HbIX MCTOYHUKOB (CpEeICcTBa MacCOBOMU

uHdopmaruu, aTepuer u apyrux);



cOPMHPOBAHHOCT, ~ yYMEHHH  COOMIOJaTh  MpaBWja  DKOJIOTHYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpeabl, 0CO3HABATH
OMAaCHOCTh BO3JICHCTBUSI HA JKUBBIC OPTaHU3MBI OIPEIEIEHHBIX OPTaHUYECKHX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIIICHUST W TPEAOTBPAICHUS WX BPEIHOTO BO3JCHUCTBUS Ha OpraHU3M
YeJI0BeKa;

JUIST OOyYaIONUXCS C OTPAaHMYECHHBIMH BO3MOKHOCTSIMH 37IOPOBBSI: YMEHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX ITO3HAHMS BEIICCTB U
XUMHYECKHUX SBJICHUN;

JUIA  CHENbIX M CIHa0OBHIAMIMX OOYyYarOMIMXCs: yMEHHE HCIOJIb30BaTh

penbeHO-TOYEUHYI0 cucTeMy oOo3HaueHuil JI. Bpaiing st 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

No

/o

HaunmenoBanue Pa3acioB U TCM IIPpOrpaMMBbl

KomnnuecTBo yacoB

OnextpoHHbIe (IIU(POBHIEC)

Beero| Kontpomsuere | IIpaxruueckue 0bpasoBaTeNnbHbIE PECYPChI
paboTHI paboThI
Pazgea 1. TeopeTudyeckue 0CHOBBI OPraHMYEeCKOH XUMHUH
1.1 |IIpeamet opranmdeckoi xumuu. Teopus ctpoeHus | 3
oprannyeckux coenuHeHui A. M. bytneposa
Hroro no pazmemny 3
Pasznesa 2. Yriesogopoasl
2.1 |TIpenenbHBIC YTIIIEBOAOPOIBI — AIKAHbI 2
2.2 ||HempenenbHBbIC YIIIEBOAOPOABI: AJIKEHBI, 6 1
AJKAJIUCHBI, aJTKUHBI
2.3 |ApomaTHYeCcKHe YTIIeBOIOPOIbI 2
2.4 |[IpupoaHble HICTOYHUKHU YTIEBOAOPOAOB U UX 3 1

nepepaboTka




HaunmenoBanue pPa3acioB U TCM IIPpOrpaMMBbl

KomnnuecTBo yacoB

OnextpoHHbIe (IIU(POBHIEC)

n/n Beero| Kontpomsuere | IIpaxruueckue 00bpa3oBaTeNbHBIC PECYPCHI
paboTHI paboThI

Hroro no pazaemny 13

Paznen 3. Kucaopoacoaep:xamue opraHn4eckue coeJuHEHM s

3.1 Crouptel. DeHon 3

3.2 ||[Anpaeruapl. KapOoHoBbie KHCIOTHI. ClI0KHBIC 7 1
a(uUpsI

3.3 |YrneBoubl 3 1

Hroro no pazmemny 13

Pa3znen 4. A3orcoaeprkaniue opraHuyeckne coeJMHeHUus

4.1 |AMuHBI. AMUHOKHCIIOTHI. benku 3

Wtoro no pazneny 3

Pa3nea S. BeicokoMoJIeKyJIsIPHbIE COeTUHEHUS

5.1 |[Imactmaccel. Kayuyku. Bonokna 2

Uroro no pazneny 2




No HaumeHoBaHUe pa3/eioB U TEM MPOTPaMMBbI KonunuecTBo yacos DnekTpoHHbIe (1IU(pPOBHIC)
n/n Bceero|| Kontponbubie | IIpakTuyeckue 0bpa3oBaTeNbHBIEC PECYPCHI
paboTHI paboThI
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME | 34 2 2




HOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Ne Tema ypoka KosmmuectBo vacos Hata | OnexTpoHHbIE HU(POBBIE
n/m Bcero|| Koutpomnbabie || [Tpaktuyeckue | M3YICHUA 00pasoBaTeIbHbIC
paboTHI paboThI peCypChl
1 |[IpeameT opraHMYECKO XUMUH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAYECHUE
2 |Teopwust cTpoeHUS OPraHUIECKUX COSTUHEHUH A. 1
M. BytiepoBa, €€ OCHOBHBIE MOJIOKEHHUSI
3 |[IpencraBnenue o Ki1accuPUKAIIMN OPTaHUIECKIX 1
BemlecTB. HomeHknatypa (cucremaTudeckasi) u
TpUBUAJIbHBIE HA3BaHUS OPTAaHUYECKHUX BEILECTB
4 ||AnkaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM psif || 1
5 |MeraH U 3TaH — OPOCTEUIINE NPEICTABUTETU 1
AJIKAHOB
6 |AJKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
[/ |2TwieH u nponuiieH — MpocTeuire 1




No Tewma ypoxka KonuyecTtBo yacon Hata | DnexTpoHHbIE TU(DPOBBIE
n/n Bcero|| Kontpomnbasie || Ipaktrdeckue || 13YTCHIA 00pasoBaTeIbHbIC
paboTHI paboThI peCypCel
NPEICTAaBUTENN ATKEHOB
8 |[Ipaxtuueckas padora Ne 1. «Ilomyuenue sTuneHa 1 1
U U3yYEHUE €ro CBONCTBY
9 |Anxaguensl. byraguen-1,3 u metunOyraauen-1,3. 1
[TosryyeHne CUHTETUYECKOTO KaydyKa U PE3UHBI
10 |[AnKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, 1
TOMOJIOTHYECKHM psifi. ALIETUIIEH — MPOCTEHIINN
NIPEICTAaBUTENb AJIKHHOB
11 |Beruucnenus mo ypaBHEHUIO XUMUYECKOM peakiuu || 1
12 |Apensi: 6eH301 U TOIY0I. TOKCUYHOCTH apEHOB 1
13 |eHeTnueckas CBs3b YIIEBOIOPOIOB, 1
MPUHAICKAINX K PA3IMYHBIM Kjlaccam
14 |IIpupoaHbIE ICTOYHUKHU YTIJIEBOJAOPOIOB: 1

MPUPOHBINA Ta3 U MOMYTHHIE HEDTAHbIE Ta3bl,




No Tewma ypoxka KonuyecTtBo yacon Hata | DnexTpoHHbIE TU(DPOBBIE
n/m Bcero|| Koutpomnsnsie || [TpakTnyeckue || H3YICHUA 00pasoBaTeIbHbIC
paboTHI paboThI peCypCel
He(DTh U MIPOYKTHI €€ mepepaboTKu
15 |[IpupoaHbie HCTOYHUKH YTIEBOAOPOAOB: 1
MPUPOHBINA ra3 U MOMYTHHIE HE(DTAHBIE Ta3bl,
He(Th U IPOJIYKTHI €€ mepepaboTKu
16 |KoutposbHas pabota no paszueny «YrieBogopoasi»|| 1 1
17 |[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOM U 1
sTaHoJ. BonopoaHas cBs3b
18 |MHoOroaToMHbI€ CIUPTHI: STHICHIJIUKOIb U 1
TJIMIIEPUH
19 |®enoun: crpoeHre MOJEKYIbI, GU3UUYECKUE U 1
XUMHUYECKHUE CBOICTBA, TPUMEHEHHE
20 ||Anpaeruapl: popManbIeru/l U aleTalIbIeTHI. 1
AneToH
21 |OmHOOCHOBHBIE TIPEETbHBIE KAPOOHOBHIE 1




No Tewma ypoxka KonuyecTtBo yacon Hata | DnexTpoHHbIE TU(DPOBBIE
n/m Bcero|| Koutpomnsnsie || [TpakTnyeckue || H3YICHUA 00pasoBaTeIbHbIC
paboTHI paboThI peCypCel
KHCJIOTBI: MypaBbUHAs U YKCYCHAS
22 |[IpaxTtuueckas padbota Ne 2. «CBoiicTBa pacTBOpa 1 1
YKCYCHOM KUCJIOTBD)
23 |CteapuHOBas ¥ OJICMHOBAsS KUCIOTHI, KaK 1
IPEJICTABUTENN BBICIINX KaPOOHOBBIX KHCIOT
24 |Mpblna KaK COJM BBICHINX KapOOHOBBIX KUCIIOT, UX 1
MOIOILIEE IEUCTBUE
25 |Cnoxubie 3(¢uphl Kak MPOU3BOIHBIE KAPOOHOBBIX 1
KUCTIOT. [ 'MAponn3 cioXHbIX 3(pUpPOB
26 (Kupsl: rumponus, npuMeHeHne, OnoJornyeckast 1
POJIb )KUPOB
27 |YrneBonbl: cocTaB, Knaccudukanms. Baxueimme 1
NpEICTaBUTENH: TIII0K03a, PpyKTO3a, caxapo3a
28 |Kpaxman u memmono3a Kak IpupoaHbIe oauMepsl | 1




No Tewma ypoxka KonuyecTtBo yacon Hata | DnexTpoHHbIE TU(DPOBBIE
n/n Bcero|| Kontpomnbasie || Ipaktrdeckue || 13YTCHIA 00pasoBaTeIbHbIC
paboTHI paboThI peCypCel
29 |KonTtposbHas paboTa 1o pa3aeriy 1 1
«Kucnopocoaepaniie opraHu4eckue
COCTUHEHUS
30 |AMHUHBI: METUJIAMUH U aHUJIUH 1
31 |AMUHOKHUCIOTHI Kak aMm(pOTEepHbIE OPraHUYECKUE 1
COEMHEHUS, X OMOJIOTHYECKOE 3HAUYCHHE.
ITenrruasl
32 |benku kak MpUPOIHBIC BEHICOKOMOJICKYIISIPHBIC 1
COETUHEHMUS
33 |OcHOBHBIC IOHATHS XUMHH BHICOKOMOJCKYISIPHBIX | 1
COEAUHEHNN
34 |OcHOBHBIE METOJIBI CHHTE3a BEICOKOMOJIEKYJIAPHBIX | 1
coeauHenni. [limacTtmaccel, Kay4yKu, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME | 34 2 2




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 10 knacc. ba3zoBelil ypoBeHs. YueOnuk ["abpuensn Oner CepreeBud

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumus. 10 knacc. ba3oBelit ypoBens. YueOnuk ["abpuensu Oner CepreeBud
KoHntposnbHbie 1 ipoBepounbie padoThl o xumui. 10 kinace [Mabpuensu Oner CepreeBuy

[Toypounsle pazpadotku no xumun k Y MK I"abpuensna (34 gaca) | ['opkoBenko Mapuna FOpseBHa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://him.1september.ru/

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

http://www.uroki.net/ - UROKI.NET.
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