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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeIHEro oO0mero ooOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOil  00pa30BaTENIbHOM MPOTPaMMbl CPEIHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), mpencraienHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
yuebHOro mpeamera «XuMus» B 00pa3zoBaTEeNbHBIX opraHuzanusx Poccuiickoit
Qenepanyy, peAM3YIOIIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TMoyiokeHud «Crtpareruu pa3BUTHs BocnuTaHus B Pocculickoi
O®enepanun Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U PA3BUTHS 00YyYalOLIUXCsl CPEICTBAMU
yueOHoro npenmMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHentyainbHble TosioxkeHuss GI'OC COO o B3anM00OYCIOBICHHOCTH IICJICH,
coliepKaHus, PE3yJbTaTOB OO0y4YeHUs U TPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3aliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHT 3aBEPIIAIOIIMM ATAalOM pealn3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[EHHOCTEH, MNPUCYIIUX
[EJIOCTHOM CHCTEME XHUMHUYECKOro oO0pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHWS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIOBeKa, a TaKXkKe 3KOJOTMYECKM OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY
30pOBbI0 M MNPUPOJHON cpede. Peamusyercs xumuueckoe 00pa3oBaHHE
00yyJaromuxcsi Ha YPOBHE CpeAHero oliiero oopa3oBaHusi CpeACTBAMHU y4eOHOTO
npeamMera «XHUMHS», COJEpKAHUE UM TIOCTPOCHHE KOTOPOrO OIPENEECHbl B
nporpaMme MO0 XUMUM € YYETOM cCrnenupuKd HayKu XUMHH, €€ 3HAUCHUS B
NO3HAHWUU TMPUPOJALI U B MaTEpPUAIbHOW KM3HU OOIIECTBA, a TakXkKe C y4ETOM
oOluX 1eJed W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuMHsI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOM IUBWIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOI BKJIaJl B (POPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTaBIEHUSI 00 OKpPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (OpMUPYETCs] B XMMHUU Ha OCHOBE MOHMMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPAa, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOEHHEM BEIIIEeCTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJIEUCTBYSI C APYTUMH €CTECTBEHHBIMU HayKaMH, XMUMUS CTajia
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa U SKM3HU KaXJI0oro ujeHa oOmiectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3ujaTeNbHas, KAaK HayKa BBICOKMX TEXHOJIOTMM HampaBjieHa Ha pelieHue
r00anbHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3/T0POBbSI.

B cootBercTBMM ¢ OOMMMH TENSIMU W TMPUHIMAIIAMH CPEIHETO OOIIEro
oOpasoBanusi copepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3Y4YEeHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcsi, HEOOXOJUMYI0 WM Ui  BBIpaOOTKH  MHMPOBO33PEHUECKHX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B KU3Hb COLUYMa, MPOJOJKEHUS
00pa30BaHuUsl B pa3IUYHBIX 00J1aCTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisiomuM  npeaMeTa «XUMUsS» SBISAIOTCA 0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOImAas W HeOopraHWYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOI HAyKU: CUCTEMaA
3HAHUU MO HEOPTaHWYECKOW XMMHH (C BKIIIOYEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnyeckoil xumuu. GopMUPOBaHUE JAHHOW CHUCTEMBbl 3HAHUU IMPU WU3YYECHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa cojaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4eckas XUMus» cPopMUpOBaHA B MPOrpaMMe IO XHMMHUU HA OCHOBE
CUCTEMHOr0 TOJXO0Ja K H3YyYCHHI0 Y4YeOHOTO MaTepuajia M 0O0yCIOBJIEHA
HUCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM Ha  ONpeNeTIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEUIECTBA
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUUYECKOM TEOpUHM CTPOEHHSI OPraHUYEeCKUX
COCMHEHUN, a TaKKe€ Ha YPOBHE CTEPEOXMMUUYECKUX M DJICKTPOHHBIX
MPEACTABICHU O cTpoeHun BemiecTB. CBeneHHss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOJIOB JIO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIUHEHHW. B Kypce OpraHM4eckom XHWMUU IIOJIYyYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpPBOHAYAIILHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq ©HOBBIM yrioM 3peHuss B mpeameTe «XuMus» 0a30BOTO ypPOBHS
paccMaTpuBaeTCs W3yYEHHBIH Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
TEOpPETUYECKUM MaTepuan U (AKTOJOTHYECKUE CBEJICHHMS O BEIIeCTBaX U
XUMUYECKo peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» OOyYarolmMUMCsl TPEIOCTABIISICTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX W METOOJIOTHUYECKUX TO3UIINMN,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMHA 3TOro 3aKkoHa — OT
000011aK011IeH 10 0OBSICHSIONICH U MIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXXHEWINIHMX BEIIECTBAX, UX COCTABE, CTPOCHMHH,
CBOWCTBax W NMPUMEHCHHH, a TAK)KE€ O XMMHYECKHX PEAKIHAX, UX CYITHOCTH H
3aKOHOMEPHOCTSIX TMpoTeKaHusi jaomnosHsercs B kKypcax 10 m 11 kmaccos
AJIEeMEHTaMHU COJIEP)KAHMS, HMMEIOINIMMHU KYJIbTYPOJOTUYECKUM U TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHMMAHHUIO B3aWMOCBSI3U XHMHH C
JIPYTUMU HayKaMH, PacKpbIBAIOT €€ poJib B TO3HABATEIHHON W MPAKTHUYECKOU
JESATETPHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAKCHHS K MPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPHUIIOKEHUN XUMHH, TTOMOTaloT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
mpo0jemMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBAThL WH(OOPMAIUIO U
MPUMEHATh €€ IS TIONOJIHCHWsI 3HAHWH, PEMIeHUS WHTEUICKTYallbHBIX U
AKCIIEPUMEHTAILHBIX UCCIEAOBATEIIbCKUX 3a/1a4. B 11e710M coaepkanne yaeOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0y4YalOMMUXCd MHUPOBO33PEHUYECKONW OCHOBBI JUIsl TTOHUMAHMUS
dunocockux HAEH, TaKuX KakK: MaTepHabHOE €IWHCTBO HEOPTaHHUYECKOTO H
OPTraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, TI03HABAEMOCTh MPUPOJHBIX SBJICHUNA MMYyTEM OJKCIEPUMEHTa U
pelIeHUs] TMPOTHBOPEYUN MEXKIYy HOBBIMH (akTaMu U  TEOPETUYECKUMU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEUICHUU DKOJIOTUUECKUX Tpodiiem, a
TaKKe MPOoOJIeM COepEKEHUS IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHUTAHUS, pPa3BUTUA U COIMAIM3AlUU
oOydJaronuxcsi MPUHATBIE TPOrPAMMON MO XUMHH TOJIXOJBI K OMPEETICHUI0
colepKaHUsT M TOCTPOCHMSI TpeAMeTa MpeaycMaTpuBaroT (OPMHPOBAHUE
YHUBEPCAIbHBIX y4e€OHBIX JEHCTBUH, HMEIOMMX 0a30BO€ 3HAYECHHE IS
Pa3IUYHBIX BHJIOB JICSITCIBHOCTH: pEIICHUS TMpoOJieM, TOWCKa, aHajdu3a W
00paboTku uHbOpMaIuu, HEOOXOAUMBIX JUIsl TPUOOPETEHUS OMbITA MPAKTHYECKON
U HCCIEOBATEIIbCKON JEATENHHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B TMO3HAHUU
XUMHUH.

B mpaktuke mnpemnogaBaHWs XUMHUHM KakK Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusl, TaK U HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus, MPU OMPEAeIICHUN
coJlepKaTeIbHOW XapaKTEPUCTUKHU TIIeJIe W3Y4YeHUs TMpeJAMeTa HampaBlIeHUEM
NEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpHU3HAETCS (POpMUpPOBaHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
JIESTETLHOCTH YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C
METOAUYECKON TOYKH 3PEHHUSI TAKOM IMOJAXOJ K ONPEACIICHUIO LENe W3y4YeHUs
MpeAMETA SIBJISIETCS BIIOJTHE OMPaBIaHHBIM.



CoryiacHO AaHHOW TOYKE 3pPEHUsS TVIABHBIMHM LIEJSIMH WU3Y4YEHUs IPEAMETa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ABISIOTCS:

e (QopMupoBaHuMe CHCTEMBl XMMHYECKHX 3HAHUA KaK BaKHEHIIEH
COCTAaBJIOLIEN €CTECTBEHHO-HAYYHOW KAapTHUHBI MHUPA, B OCHOBE KOTOPOU
JekKaT KIIYeBble MOHATUSA, (QyHIAMEHTAIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHUE SI3bIKa HAYKH, YCBOCHHE M MOHMMAHUE CYLIHOCTH IOCTYIHBIX
0000IIEHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEn
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAaX MO3HAHUS
BEUIECTB W XUMHUYECKHX pEaKklIud, HEOOXOIUMBIX ISl MPHOOpETEHUs
YMEHUI OpUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMUYECKHUX SBJICHUM,
UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHOW KU3HY;

e pa3BUTHE YMEHUU U CIOCOOOB AEATEIBLHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIOJEHUEM IpaBUII
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsny ¢ atuM, copeprkaTenbHas XapaKTEpUCTHKA LEJNEeW U 3a7a4 U3ydeHUs
MpeAMETa B MIporpaMme Mo XMMHUHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUHU
C HOBBIMHM IPUOPUTETAMHU B CUCTEME CpelHero oduiero oopasoBanus. CeroaHs B
MpPENoJaBaHUM XUMHUM B  OOJbIIe CcTeneHu OTHAAETCS  IPEANOYTEHHE
IPAKTUUECKOH KOMIIOHEHTE COJEpKaHHUA OOydYeHHUs, OPHUEHTUPOBAHHOM Ha
HOJrOTOBKY BBITYCKHHKA 00I1€00pa30BaTeIbHON OpraHU3aliM, BIJIAJCIOLIETO HE
Ha0OpOM 3HaHMM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMHU H
YMEHUSMH aKTHUBHOTO TMOJYYEHHUS! 3HAHUM M MPUMEHEHUS MX B PEaJbHON KU3HU
JUISL pELIEHUS] TPAKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM mpu U3y4YEeHUU IMpeaMeTa «XUMHUS» JOMHUHHUPYIOLIEe
3Ha4YE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]]a4UH, KaK:

ajanrtanus o0y4aronMxcsl K yCIOBUSIM JIMHAMUYHO pPa3BUBAIOIIETOCS MUPA,
(opMHpOBaHHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEUIECTBAMU U UX
IIPUMEHECHUEM;

dopMupoBaHMEe y O0OyYaloOlUMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITETEHLIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3JIUYHBIX BHUJOB
JEeSATEIBHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHanu3a U 00paboTku MHGOpPMALIHH,
HEOOXOMUMBIX Ui TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHUMAaET
Ba&)XHOE MECTO B IIO3HAHWHM XWUMHH, a TaKXKe s OLUEHKH C TO3ULUI
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



pa3BHUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 00YJArOIIMXCS: CIOCOOHOCTH CaMOCTOSATEIBLHO IIPHOOPETaTh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHUHU C KH3HEHHBIMHU MTOTPEOHOCTSIMH, UCIIOIH30BATh
COBpPEMCHHBIC MH(GOPMAIIMOHHBIC TEXHOJIOTHH IS TIOMCKAa W aHanu3a y4eOHOH U
HAYYHO-TTONYJIAPHON HHPOPMAITUH XUMHUIESCKOTO COJICPIKAHMUS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, HA0TI0AaTeIbBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJWMBI, B YaCTHOCTH, MPHU IUTAHUPOBAHWHU W TIPOBEJACHUN XHMHYECKOTO
AKCIICPUMCHTA;

BOCIIUTaHWE y OOydYaromuxcs YOSKAEHHOCTH B TYMaHHCTHYCCKOU
HaIPaBJICHHOCTH XWMHH, €€ BaXHOW POJU B PEHICHUH TJIOOATBHBIX MPOOIEM
PaIMOHAIBHOTO MPUPOIOTIOIB30BaHUS, TIOTIOTHEHUS SHEPTETHUCCKUX PECYPCOB H
COXpaHEHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpPEKHOTO
OTHONICHUS K TIPHUPOJIE M CBOEMY 3JIOPOBBIO, a TaKKe NPHUOOpPETEHHS OIbITa
WCIIOJIb30BAaHUS TTOJYYCHHBIX 3HAHUW JUIA NPUHATHS TPAMOTHBIX PCIICHUH B
CUTYAIUAX, CBI3aHHBIX C XUMHUUCCKHMH SIBIICHUSMHU.

B yueOHOM miaHe cpeaHero oOmero oOpa3oBaHHs NpPEeIMET «XUMUD)
0a30BOTO YPOBHS BXOJHT B COCTaB MpeAMETHON obsactu «EcTecTBeHHO-HAYYHBIC
IPEIMETBI.

OO1ee 9rciio 9acoB, OTBENEHHBIX TSI H3yUSHUST XUMUH, Ha 0a30BOM ypOBHE
cpeaHero oomero obpasoBanus, cocraBisieT B 10 kmacce — 34 yaca (1 dac B
HEJIETTIO).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKON XUMUM

[Ipenmer opraHn4ecKor XUMHUH: €€ BO3HUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
MOJyYE€HUH HOBBIX BEIIECTB M MATEPUATIOB. T€OpHs CTPOEHUS OPTaHUYECKUX
coenunennit A. M. bytnepoBa, e€ ocHOBHbIE ToJI0KeHUS. CTpYKTYpHBIE (hOPMYJIbI
OpPraHMYeCKUX BemecTB. [omomnorus, wu3oMepus. XUMHUYECKas CBA3b B
OPTraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[Ipencrapienne o kiaccupukaluyu opraHudeckux BerlecTB. HoMeHknaTypa
OpPraHUYeCKUX COEAMHEHUM (CHUCTEeMaThyecKas) W TpPUBHAIbHBIE Ha3BaHUS
BOXKHEUIIINX MPEACTABUTENECH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUS BELIECTB W UX MPEBPAIICHHI:
O3HAKOMJIEHHE C OOpa3llaMd OpPraHMYeCKUX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHUE MOJICKYJI OpPTraHMYECKUX BEIIECTB, HAOJIOJACHUE U
ONMCAHUE JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIIEHUIO OPTaHUYECKUX BEIIECTB
IpY HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yruaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMW psAA. MeraH W 3TaH —
MpOCTEHIIMe TPEACTAaBUTENIN aJKaHOB: (U3WYECKHME M XUMHUYECKHE CBOMICTBA
(peakuuu 3aMeIIEHUs] U TOPEHMS), HAXOXKICHUE B TMPUPOJE, MOJYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pAll. DTUIIEH U MPOMUIEH —
MpOCTEHIINE TPEACTABUTENIN aAJKEHOB: (DU3WYECKHME M XMMHUYECKHE CBOMCTBA
(peakuuy  TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUJApATAlMM, OKUCICHUS U
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: Oytamauen-1,3 u merunOyrtamueH-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKUE CBOMCTBA (peakuus nonumepusanuu). [loaydyeHne CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAJl. ALIETUITICH
— MPOCTEHINNNA TPE/ICTABUTENb AJIKHMHOB: COCTaB, CTpOCHUE, (U3NYECKUE W
XUMUYECKHEe CBOMCTBA (peakiuu THAPUPOBAHMUSI, TaJJOTCHUPOBAHUS, THIpATALIUH,
TOpEHHUs ), MOJyYeHUE U IPUMEHECHHUE.

Apensl. benzon: coctaB, cTpoeHue, (puU3NUECKHE U XUMHUYECKHE CBONCTBA
(peakuuy rajOreHUPOBAHUS U HUTPOBAHMUS), IOJYUYEHUE U MpUMEHEHUE. 101yon:
cocmas, cmpoeHue, (uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aNI02eHUPOBAHUST U HUMPOBAHUS), NOAyueHue u npumernerue. TOKCUYHOCTh



apeHoB. ['eHeTMYeckass CBA3b MEXAY YIVIEBOJOPOAAMH, NPUHAIICKAILMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YTrIAEBOAOPOAOB. I[IpHpoaHBI ra3 M MOIyTHBIE
HeTsaHbie Ta3bl. HegTh n e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
IEPEroHKa, KPEKUHI (TePMHUYECKHUM, KaTaluTUYeCKuil), nuponu3. IIpoayKTel
nepepaboTku He(TH, X NTPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITy. KaMmeHHBbI
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEepUMEHTAIBHBIE METOJbl HM3YYEHHUsSl BEIIECTB M HX IPEBpalICHUM:
O3HaKOMJIEHHE C o00pa3laMH IIJIacTMacC, KayuyyKOB M PE3UHBI, KOJUICKIIUU
«Hedpte» wu  «Yromb», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUYECKON PabOThl: MOITYYEHHE ITUIICHA
Y U3YyYEHUE €TO CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIUHU 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kucnopoacoaepxamue oprannyeckne coeMHeHUs

IIpenenbHBIE  OJHOATOMHBIE CHUPTBL. METaHOA W 3TAHON: CTPOCHME,
(¢usznyeckue MU XHWMUYECKHE CBOMCTBA (peakUUMU C AaKTHUBHBIMU METaJUIaMHU,
raJIOrT€HOBOJOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBA3M MEKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHEe METaHOJa U 3TaHOJa HA OPraHKU3M YeJIOBEeKa.

MHOroaTroMHbl€  COUPTBL. OTWIECHIJIMKOIb W  TJMLEPUH: CTPOCHHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBUE CO HICIIOYHBIMU
MeTaJulaMH, KaueCTBEHHas peaklys Ha MHOTrOaTOMHbIe cnupThl). JleficTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

®deHOoN: CTPOCHHE MOJICKYJbl, (U3UYECKMEe U XUMHUYECKHE CBOMCTBA.
Toxcuunocth denona. [lpumenenue penona.

Anpnerunpl U Kemowuwvl. DopManmpaerus, auneTanbACTHNA:  CTPOECHUE,
du3nueckue M XUMHUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIUH ), OJyUYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeaeabHbIe KapOOHOBBIE KHCJIOTHL. MypaBbuHAs U
YKCYCHasi KHCJIOTBI: CTpOEHHUE, (PU3NUECKHEe W XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmue s Kiacca KUCIOT, peakius 3Tepudukaiim), mojydeHne U MPUMEHEHHE.
CreapuHoOBasi U OJICMHOBAsl KUCJIOTHl KaK MPEICTaBUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. Mbl1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ACHCTBUE.

Cnoxnble 3¢GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cinoxHbIX ¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. bruonornyeckas
POJIb )KHPOB.



VYrineBompl:  coctaB, KjaccuuKamus — yriaeBoAoB  (MOHO-, JAW- H
noJyiucaxapuibl). ['Ioko3a — NpocTeluii MoOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XHUMHYECKHEe CBOMCTBa (B3aUMOJCIHCTBUE C
ruapokcugom meau(ll), okucieHme amMmMuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIOKO3bl), HAXOXXICHHE B MPUPOJE, MPUMEHEHUE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nonuMmepbl. CTpoeHue Kpaxmaia U
neunono3bl.  du3MUecKkue M XHMHYECKHE CBOMCTBA Kpaxmaya (TUApPOIM3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DOKCIEepUMEHTAIbHBIE METOJbl HM3Y4YEHHS BEIIECTB W HUX MpEBpaIleHUIl:
MpPOBEJCHNE, HAOMIOJICHUE U OIMUCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 3TaHOIa
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaernnoB (oKuciIeHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumoseiicTBUe Kpaxmana C HOJOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Boluucnenuss mo ypaBHEHHMIO XHUMHMUYECKOW peakuud (Maccel, 00BbEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WMJIM MPOAYKTA PEAKLUHU 10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoaeprkanme OpraHnyecKue COSIMHEHHMS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHHMYecKue coequHeHus. dusznueckue
U XMMHUYECKHME CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe rmiuHa). buomornueckoe
3HaYe€HUE aMHUHOKUCIOT. [lenTubl.

benku kak TpUpOIHBIE BBICOKOMOJEKYNSApPHBIE coequHeHus. llepBuuHas,
BTOpUYHAsg M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBAa OEIKOB:
TUPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKIINK HA OCJIKU.

OKClepUMEHTANIbHbIE METOAbl H3Y4YEHHs] BEIIECTB M HMX MpEeBpallleHui:
HAOJIIO/IEHUE U OMHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpalvs OEITKOB MpU
HarpeBaHWH, [IBETHHIE PEaKINU OEIKOB.

BbicokoMoJieKy IsIpHbIE COeAMHEHUSA

OcCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJIEKYJSIPHBIX COCAMHECHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEPU3aLUHU, CPEIHSS MOJICKYJIsSpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJTUMEPU3AIIHS U TTOTMKOHACHCAIINS.

OKCTepUMEHTAIbHBIE METOIbl M3Y4YeHHUS BEIIECTB W WX IMPEBpAIICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanm3zanust MeXIIpegMETHBIX CBA3EU NIPU U3yYEHUU OPTaHUYECKON XUMHUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U IOHATHUM, SABIIIOLIUXCS CHUCTEMHBIMHU IS OTHEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHTHS: SIBJICHUE, HAYYHBIH (PaKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIacCU(UKaIuUs, NEePUOJAUYHOCTb, HAOIIOIECHHE,
M3MEPEHNE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

dusnuka: MaTepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
DHEPTeTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NUECKHE BETUUUHBI U STUHHUIIBI UX U3MEPEHUSI.

buonorust: knerka, opranusMm, Ouocdepa, OOMEH BELIECTB B OPraHU3ME,
(GoTrocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOIBL, JKUPBHI,
(epMEeHTHI).

['eorpadusi: MuHepanpl, TOpHbIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypehl.

TexHoyorusA: NUIIEBBIE MPOAYKTHI, OCHOBBl PAalMOHAJIBHOIO IUTAHUA,
MOIOIIIME CPELICTBA, JICKAPDCTBEHHBIE U KOCMETUYECKUE MpPenaparsl, MaTepUaIIbl U3
HCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
oOyYaromuMuUCAd TpOorpaMM CpeaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeaIMETHBIM H MpeaAMeTHbIM). HaydHo-MeTonudeckoil OCHOBOM IS
pa3paboTKU IJIAaHUPYEMBIX PE3YJIbTATOB OCBOEHHS IPOrpaMM CPEIHEro OOIIEro
oOpa30BaHMUsI SIBISETCS CUCTEMHO-AESITENbHOCTHBIN MOAXOI.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro
00111er0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHUE OOYYAIOLUMUCS POCCUMCKONW TIpa)TaHCKOW HACHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEIICHUIO;

HaJINYME MOTUBAIMK K O0yUYECHHIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJEHUI JINYHOCTU Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAMIIMI 0a30BOM HAYKH XUMUU;

TFOTOBHOCTh U CIOCOOHOCTh OOYy4aroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAaHOBKaMH, IMPUCYIIMMH LETOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJM4Ke MMPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
LIEJIA U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHs» IOCTUTAIOTCS B
€IMHCTBE Y4YeOHON U BOCHUTATENbHOM JAESITETbHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U HAealaMd POCCHUKCKOr0 TpakJaHCKOro 0OIlecTBa, MPUHATHIMU B OOILECTBE
HOpMaMud W TpaBWIaMH  IOBEJIEHHUS, CIOCOOCTBYIOILMMHU  MpolieccaM
CaMOIIO3HAHUS, CaMOpa3BUTUS W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
oOyyJaroumxcsi.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpaxaror
c(OPMHUPOBAHHOCTh OMbITA IMO3HABATEILHOM W MPAKTUYECKOM AeSTENbHOCTU
oOyyaromuxcsl Mo pealn3anuy MPUHIATHIX B 0OIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTu:

1) rpakIaHCKOT0 BOCTIMTAHUSA

OCO3HaHUsS 00YYaIOIMMUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U MPaBOMOPSIKY;

NPEICTABICHUS O COIMAIBHBIX HOPMax M TpPaBUJaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESATEIIBHOCTU MpU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4E€OHBIX U TMO3HABATEIbHBIX 3aJlay, BBHIMOJIHEHUU
XUMHUYECKUX DKCIIEPUMEHTOB;

CHOCOOHOCTH MNOHHMMATh M IPUHAMATh MOTHBBI, HAaMEPEHHS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESTEIBHOCTH;

2) MATPHOTHYECKOTO BOCTIHTAHMS:

LIEHHOCTHOTO OTHOUIEHUSI K HMCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUS K MPOLECCYy TBOPYECTBA B 00JIACTU TEOPUU U IPAKTUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JOCTH)KEHHS HAyKH €CThb pEe3yJIbTaT
JUIMTENIbHBIX ~ HAaOJIOJECHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOHWCKOB,
IOCTOSIHHOTO TPY/la YYEHBIX U IPAKTHKOB;

MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUHM M MOCIEAYIOLIEM
aHanu3e MHPOpPMalUU O MEPEIOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IIOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M INOCTYIKM CBOMX TOBApHILEH C
MO3ULIMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUH ITHX
MOCTYIIKOB;

4) ¢popMHupOBaHNS KYJIbTYPHI 310POBbSI:

MOHMMAaHUSl [IEHHOCTEH 3J0poBOTO0 U Oe3omacHOro o0pasza >KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3HMYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBui 0€30MacHOro OOpaleHusi C BEIleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIILHOCTH;

MOHUMAHUSl LEHHOCTU TpPaBWI HHAMBUAYAJIbHOTO M  KOJUIEKTHBHOTO
0e301acHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3IOPOBbIO U KU3HU JIIO/ICH;

OCO3HaHUS MOCIEACTBUNA W HEMPUATUS BPEAHBIX NPUBBIYEK (YHOTpPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOTr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKOU
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NESITENIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B pEUICHUH MPAKTHUYECKHX 3a7ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOGEeCcCuil pa3IudHOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAXEHHUS K TPYIY, JIIOIAM TPyJa U pe3yiabTaraM TPYJIOBOU JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYaJIbHOW TpPaeKTOPHUU
obpaszoBaHus, Oyaymiell mpodeccuu U peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rHYecKOro BOCIIUTAHMUS

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K MPHUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAHUS TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COUUAIBHOM CPEMBI;

OCO3HAHHUSA HEOOXOAWMOCTH MCIIOJIb30BAHUSA JIOCTIIKCHUM XUMHMH IS
pELIEHNS BOIPOCOB PAIMOHATIBLHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPUATHS JICUCTBUH, MPUHOCIIIMX BpEH  OKPYKAIOUIEH
IPUPOJIHON cpejie, YMEHUsI IPOTHO3UPOBATh HEOJAroONpUITHBIE YKOJIOTHUYECKHE
MOCJICACTBUSA NPEAIIPUHUMAECMBIX JEUCTBUM U MPEAOTBPAIIATh UX;

HAJIMYUA PA3BUTOrO 3KOJOTHUYECKOTO MBIIUIEHHS, SKOJIOTHYECKON KYJIbTYPHI,
OIlbITa JIEATEIIbHOCTHU 9KOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLUUAIBHOMU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSITh HWJEOJIOTHUHU
xemopoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUsl CcHenu(PUKU XUMUU KakK HaykKd, OCO3HaHMS €€ poju B
(GbopMUPOBAHUU PAITMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJTOCTHOTO
npeACTaBlIeHUs] 00 OKpYy’KalollleM MHUpEe KaK O €IMHCTBE NMPUPOABI M UYeJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | penieHUH MpodJieM COXpaHCHUs
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UUBWIM3AUA: B €€ TYMAHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW POJU B
CO37IaHUU HOBOW 0a3bl MaTEPUATILHON KYJBTYPBI, PEIICHUU TJIO0AIBHBIX MPOOIIeM
YCTOWUYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00ECIECYECHUN YCIOBUMN
YCHEIIHOTO TpyAa U DOKOJOTMYECKH KOMGMOPTHOM KHU3HM KXKIOrO YJieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh



MoJiydyaeMble 3HaHUS IS aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOIAIIMX B HEM U3MEHEHU, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4yHbIX (DaKTOB M MMEIOUIUXCS JAHHBIX C LEJIbI0 TOJy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHYECKUE 3HAHUS I
penieHus NpoOJIeM B peabHbIX KU3HEHHBIX CUTYaLHAX;

MHTEpeCca K MMO3HAHUIO U UCCIIEN0BATEIBCKON IEATEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HEMpEephIBHOMY  O00pa3oBaHUIO U
caM000pa3oBaHNIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHMM IO XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3iudHbIX cdepax npodeccuoHaIbHOM
JESATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOTO mpeaMera «XuMus» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble  JUIsE  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa H CHCIU(PUKY METOIO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIICCTBO, SHEPTHs, SBIICHUC,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopusl, UCCe0BaHNe, HAOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaIbHbIC Y4eOHBIC NEUCTBHS (TO03HABATEIbHBIC, KOMMYHUKATUBHBIC,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKUIHMOHATBHOM
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CHOCOOHOCTh 00yYaronmxcs UCIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4cOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHMKATHBHBIMH W  PETYJIATHBHBIMU
JICUCTBUSIMH.

OgJagenue YHUBEPCAJIbHbIMHU Y4eOHbIMH NMO3HABATEILHLIMH
JefiCTBUSIMU:

1) 6a3oBble JJOrHYeCKHE IeHCTBHUS:

CaMOCTOSITENILHO  (OPMYyJUPOBATh M aKTyaJIM3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpPEACNIATh LEMU JIESITENbHOCTH, 3aJaBas MMapaMmeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIIOJIBb30BaTh MPU OCBOCHUU 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIUICHUAS —
BBIJICJISATh XapaKTEPHbIE MPU3HAKUA MOHITUM M yCTaHABIMBAaTh UX B3aUMOCBS3b,



MCIIOJIh30BaTh COOTBETCTBYIONINE TOHATHUS JIT OOBSICHEHHS OTACIBHBIX (DAKTOB M
SIBJICHUM;

BBHIOMPATh OCHOBAaHUS W KPUTEPHH I KIACCH(PUKAIMKA BEIICCTB U
XUMHUYECKUX PEaKIIUM;

yCTaHABJIMBATh TMPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIYy H3y4yaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKJIeHusi (MHIYKTUBHbBIC, JIEyKTUBHBIE, IIO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPHUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONIb3yEMbIe B XUMHUH CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJICIIbHBIC IPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opMylsia, ypaBHEHHUE XHUMHUYECKOU
peaKknuu — TPU PEUICHWH Y4YeOHBIX TMO3HABATEIBHBIX M IMPAKTHUSCKHX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUH.

2) 6a30BbIe HCCIIEI0BATEILCKHE AeCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XMUMHYECKUX
peaKuuii;

(GopMyIUPOBATH LIEH U 33/1a4U UCCIIEOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMPOBAaHHBIE BOIPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJQJICTh HAaBBIKAMH CaMOCTOSITEILHOTO IIJITAHUPOBAHUS M TPOBEIACHMUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOATh 32 XOJ0M
Mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €r0 pe3ynbTar, (OpMyIHpOBAThH
0000IIIEHNS ¥ BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHMUSA,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOMN
JESTEIbHOCTH, MPOSBISATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MMOMCKY METOJOB peIICHUs TMPaKTHYECKUX 3aJad, NPUMEHEHUI0 pPa3IMIHBIX
METOJIOB MO3HAHUS.

3) padora ¢ nundopManueii:

OPHUEHTHPOBAThCA B PaA3IMYHBIX HMCTOYHUKAX HHPoOpManuu (HAy4dHO-
MOMyJISipHAsl JIUTepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbBIC IOCOOMS,
pecypcbl HTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3THYHBIX BUAOB U (HOPM
IIPEICTAaBIICHNUS, KPUTHYECKH OIICHUBATH eé JOCTOBEPHOCTH u
HEMPOTHUBOPEUNBOCTD;



(dbopMyIHpOBaTh 3aMPOCHl U MPUMEHATH PA3JTUYHBIE METOJBI MPU TOUCKE U
oTbope wuHMOpPMALIUK, HEOOXOAWMOW JUIsI BBIMOJHEHMS YYEOHBIX 3ajaad
onpenenéHHOro TUIA;

mpuoOpeTaTh OMBIT HCIHOJIB30BAHUS WH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSTEIIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  TIPEACTABIICHUS
uHopManuu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYYHBIA SI3BIK B KayeCTBE CpeACTBAa IMpu pabore ¢
XUMUYECKON wuHpoOpMaIeil: NpUMEHSATh MeXIpeAMeTHble ((dusuyeckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYIIbl, a00peBUATYPBI, HOMEHKIIATYPY;

WCIIONIB30BaTh M MPe0oOpa3OBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJITHOCTH.

OBj1aieHNe YHUBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH JI€iiCTBUSIMM:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMBI B X0/ IUAJIOTa W/UITN
JTUCKYCCUHW,  BBICKA3bIBaThb  HWACH, (OPMYJIUPOBATh CBOWM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNATh C TIPE3CHTAIMEH pe3yIhbTaTOB IT0O3HABATEIBHOW JESITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIIbHO MJIM COBMECTHO CO CBEPCTHUKAMH MPHU BBHITTOJTHCHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOM pabOThl MO HCCIIEOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3allii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yybTaTaM MPOBEACHHBIX HCCICAOBAHUIN IyTEM COTJIACOBAHMS TO3WUIUNA B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1ajieHNe YHUBEPCAJIBHBIMHU PEryJIsITUBHBIMHU JI€HCTBUSIMU:

CaMOCTOSTENIbHO IIJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeATEIBbHOCTh, Ompenenss e€ Iead W 3a7add, KOHTPOJUPOBaTh M IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  alfOPUTM  JIEUCTBUM TIpH
BBITIOJIHEHUM YYE€OHBIX M UCCIENOBATEIbCKUX 3a7a4, BBIOMpaTh HamOoJee
¢ }exTuBHBIN Ccroco0 HMX perieHuss ¢ y4ETOM TOJNyYeHHs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH NIEATETLHOCTH Ha OCHOBE CaMOaHAaJM3a
¥ CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpenmeTHbie  pe3ynbTaThl OCBOEHUA Kypca «OpraHuyueckas XuMUS
OTPaXaroT:

c(hOPMUPOBAHHOCTh  NPEJICTABIICHUA O XHMHYECKOHM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpPA, POJM XMMHM B TIO3HAHUMU SIBIICHUU



npuponabl, B  (HOPMHpPOBAHMH MBIIUIEHUS M KYJbTYpbl JHYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEILICHUS TPAKTUUECKUX 3a]a4
U 9KOJOIMYE€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/IOPOBBIO U NPUPOAHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpass  BKJIOYAET:
OCHOBOITIOJIATa0IINE MOHATHS (XMMHYECKHUH 3JEMEHT, aTOM, JIJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIbHOCTD, XUMHUECKAs
CBsI3b, CTPYKTypHasi (opmyina (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJISIpHBIM O0O0BEM, YIIEpOAHBIA CKeleT, (YHKIMOHAJIbHAs Tpymia,
paauKai, U30Mepus, U30MEPbl, TOMOJIOTHYECKUI psAZl, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJ, M a30TCOAEPKAIIUE COCAUHEHUS, MOHOMEp, IMOJHMMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHMUS
opranndeckux BemecTB A. M. byriepoBa, 3aK0OH COXpAaHEHMsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IOHUMAHUA MPUYMHHOCTH MU CHUCTEMHOCTH XUMHUYECKUX
ABJICHUH, (PAKTOJOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU MU
0€30MacHOM HCIIOJIb30BAHUM BA)KHEMIIUX OpPraHMYECKUX BELIECTB B OBITY HU
IPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,

c(OPMUPOBAHHOCTh YMEHHUH BBISIBISATH XapaKTE€pHbIC NMPU3HAKU IOHATHUH,
YCTAHABJIMBATh UX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOUIUE MOHATHS IIPU
OMMCAHUM COCTaBa, CTPOCHUSI U NMPEBPALIEHUI OPraHUYECKUX COCANHEHUI;

c(OPMUPOBAHHOCTh YMEHHMM HCIHOJB30BaTh XWMUYECKYI0 CHUMBOJIMKY MJIs
COCTaBJICHUS] MOJIEKYJIAPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpalEHHOM)
GopMyn OpraHMYEeCKMX BEUIECTB W ypPaBHEHUH XMMHYECKUX pEaKIui,
M3rOTaBIMBATh MOJENHM MOJIEKYJ OPraHMYECKHMX BELIECTB JJISl MIUTIOCTPALMH HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIMBATH TMPUHAMICKHOCTh H3YUEHHBIX
OpraHMYeCKHMX BEUIECTB II0 MX COCTaBy M CTPOCHHUIO K ONPEIEIEHHOMY
KJIacCy/Tpynne COeauHEHUN (YIJIeBOJOPOIbI, KHUCIOPOA U a30TCOJepKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEJUHEHUs), JaBaTh HMM Ha3BaHUS IO
cuctematnyeckor HomeHkiarype (IUPAC), a takxe NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUS OTAEJBbHBIX OPraHWYECKUX BEIIECTB (STUJIEH, NPOIWJIEH, ALETHIIEH,
ATUJICHTJIMKOJb, TJIMLUEPHUH, (eHOoJ, (opMalblIerui, aleTaabAerul,, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KMCJIOTa, CTEAPUHOBAsI KUCIIOTa, TII0K034,
bpykTO3a, Kpaxmal, eJJTr0JI03a, TJIUIKH);

c(OPMUPOBAHHOCTh YMEHHSI OMNpPENEIsATh BHJbl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh ~ yYMEHHMH  XapaKTepu3oBaThb  COCTaB, CTPOECHUE,
du3nUecKue W XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTEICH Pa3TMUHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metunbyraauen-1,3, OeH30JI, METaHOJ, STAaHOJ, STHJICHIJIHKOJIb,
TJIALEPUH, (EHOJI, alleTallbJIeTH/l, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJ, HEeJII0JI03a, aMUHOYKCYCHAsl KMCIIOTA), UIUTFOCTPUPOBATh F'€HETUYECKYIO
CBSI3b MEXKJYy HUMHM YpPaBHECHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKlIHUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYI;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbid (HE(Th, NPUPOAHBIA Tra3, Yroijib), CHOCOOBI UX NEpPepadOTKU H
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB epepadbOTKH;

c(hOpPMUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIYUCICHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOJYKTa
peakiMu IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMUHU MIPU U3YUYECHUU BELIECTB U
XUMUYECKUX ABJICHUI (HaOt0/IeHne, U3MEpPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHU B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIOAATH MPaBUJIa MOJb30BAHUS XUMUYECKON
nocyJo 1 1abopaTOpHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHus: C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIMOJHEHUIO Ja0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUM IUIAHUPOBATH U BBINOJIHATH XUMUYECKUM
AKCIEPUMEHT (IIPEBpAILEHHs] OPTAaHUYECKUX BEILECTB MPHU HAIPEBaHUU, [TOJTYyUYCHHE
ATUJIEHAa W W3YYEHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIIUH OPraHUYECKUX
BELIECTB, JeHAaTypalusi OEJKOB MpU HArpeBaHWM, I[BETHHIE pEaKIMU OENKOB) B
COOTBETCTBMM C TMpPaBWIAMH TEXHUKH OE€30MAaCHOCTH TpU OOpallleHuH C
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJOBAaHUEM, TIPEJICTABISATh PE3YIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpOBaTH BHIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
uH(OpMaIMIo, TONYy4aeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHdopmaruu, aTepHeT u npyrux);



chOPMHUPOBAHHOCTh ~ YMEHHWH  COOMIOATh  TPaBWIA  AKOJOTHYECKU
[1eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJSIX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAIOLIECH MPUPOAHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OpPraHWU3MBbI OIPEIEIEHHBIX OPraHUYECKUX
BeIecTB, MoHUMas cMbica mokazatens [1/IK, moscusaTe Ha mpumepax CrocoObI
YMEHBIICHUSI W NPEJOTBPAILCHUS WX BPEIHOrO BO3ACHUCTBUA HA OpPraHU3M
YEJIOBEKa;

JUIsl OOYyYaroIIMXCSl C OTPaHUYEHHBIMU BO3MOXXHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TIO3HAHHUS BEIIECTB H
XMMHUYECKUX SIBJICHUN;

JUISL CIENBbIX M CIA0OBHIAIIMX OOYYalOIIUXCSl: YMEHHME HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne o/ P Kontpoabnsie | IIpakTnyeckue (wicpp )
NMPOrpamMMbI Bcero o0pa3zoBarebHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. TeopeTudyeckue 0CHOBbI OPraHM4€eCcKO XUMUM
[Ipenmet opranndeckoit xumun. Teopus
11 CTPOCHUS OPTaHUYECKUX COSAMHEHUH A. 3 https://resh.edu.ru/
M. bytneposa
Htoro no pazgeny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHBIE YTIEBOJOPOIBI — ATKAHBI 2 https://resh.edu.ru/
HenpenenpHbie yriaeBo10pOIbl: aTKEHBI,
2.2 pet YHICBOAOPOL 6 1 https://resh.edu.ru/
AJKaJMEHbI, ATKUHBI
2.3 ApoMaTu4ecKue yrieBoI0pOIbI 2 https://resh.edu.ru/
[TpupoaHbIe ICTOYHHUKH YTJIEBOJOPOIOB U
24 pupon y AOPOA 3 1 https://resh.edu.ru/
uX nepepadoTka
Hroro 1o pa3aeny 13
Pa3nen 3. Kuciiopoacoaep:xamye opranndeckue coeTHHEHUsI
3.1 Criupter. Denon 3 https://resh.edu.ru/
Anpaeruanl. KapOOHOBBIE KUCIIOTHI.
3.2 ACTHA P 7 1 https://resh.edu.ru/
CnoxHbIe d3(hUpbI
3.3 VYrnesomb! 3 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Uroro no pazneny

13

Pa3nen 4. A3oTrcoaepkaiiue opraHnvecKue coeinHeHus!

4.1 AMUHBI. AMUHOKHCIIOTHL. benkn 3 https://resh.edu.ru/
Hroro no pazneny 3
Paszgea S. BeicokoMos1eKyJIsIpHbIE COSIHHECHUS

51 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34



https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosnunuyectBo yacos DJIeKTPOHHBIE
Ne Hara uudpoBbie
n/n Tema ypoka Bcero Koutpoabupie | Mpaktuieckue U3yYeHUS oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl

[Ipenmer oprann4eckoi XumMuu, €€ PaW

1 1 0 0
BO3HMKHOBCHHUE, Pa3BUTHUE U 3HAUCHUE 04.09.2023
Teopust cTpoOeHUS OPraHUYECKUX P3LL

2 coequnenuit A. M. byrtieposa, e€ 1 0 0 11.09.2023
OCHOBHBIE TTOJIOXKEHUS
[TpencraBienue o Ki1accupuKauu P3LL

3 opraHuueckux Beniects. Homenknarypa 1 0 0
(cucremaTruyueckasi) ¥ TpPUBHAIbHBIC 18.09.2023
Ha3BaHUSI OPTaHUYECKUX BEILECTB

4 AJKaHBI: COCTaB U CTPOCHHE, 1 0 0 PaLWW
TOMOJIOTUYECKHH Pl 25.09.2023

5 MeraH u 3TaH — HnpocTenne 1 0 0 P3LL
IIPEJICTAaBUTENIN AIKAaHOB 02.10.2023

6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1 0 0 PaL

09.10.2023

v OTHUJEH U NPONUIIEH — MPOCTENIINE 1 0 0 P3LL
MIPEICTABUTENH AJTKCHOB 16.10.2023

8 [IpaxkTuueckas padota Ne 1. «[Tonyuenue 1 0 1 P3LL
STUJICHA ¥ U3YUYCHHUE €TO CBOMCTBY 23.10.2023

9 Ankanuensl. byranuen-1,3 u 1 0 0 P3LL
metunoyraauen-1,3. [lonyuenue 06.11.2023




CHUHTCTUYCCKOI'O Kay4yKa 1 PE3NHbI

10

AJIKUHBI: COCTaB U 0COOEHHOCTHU CTPOSHHUS,
TOMOJIOTUYECKUH psiji. ALleTUIIEH —
MPOCTEUIIINIA TPEACTABUTEIb ATKUHOB

13.11.2023

P3LL

11

Brluncnenus 1o ypaBHEHUIO XMMUYECKOM
peaKIyu

20.11.2023

P3LL

12

Apenbl: 0eH30:1 ¥ T0J1yod. TOKCUYHOCTb
apeHoB

27.11.2023

P3LL

13

['enetnueckas cBsA3b yIiI€eBOAOPO/IOB,
MIPUHAISKANTUX K PA3JINYHBIM KJIaccaM

04.12.2023

P3LL

14

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
NPUPOIHEIN ra3 ¥ MOMyTHBIE HEDTIHBIE
rasbl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

11.12.2023

P3LL

15

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rasbl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

18.12.2023

PaLL

16

KonTponbhas pabota 1o pazaeny
«YTIneBogopoabh»

25.12.2023

PaLL

17

HpeIleJ'[I)HI)IG OAHOATOMHBIC CIIMPTHI:
MCTAHOJI U 9TaHOJI. BOI[OpO,Z[Ha}I CBA3b

15.01.2024

PaLL

18

MHoroaToMHEIE CIIMPTHBI: OTUJICHIJIMKOJIb U
TIIMOCPUH

22.01.2024

PaLL

19

®DeHoJT: CTpOEHNE MOJIEKYIIBI, (Pr3nUecKue
U XMMUYECKHE CBOMCTBA, TPUMEHEHNUE

29.01.2024

PaLL

20

Anpaeruapl: GopMaIbIeTul |
areTaabaerun. AeToOH

05.02.2024

PaLL

21

OIHOOCHOBHBIE ITPEICITbHBIC KAPOOHOBBIC
KHCJIOTBI: MypaBbUHAs U YKCYCHas

12.02.2024

PoLL




22

[IpakTuyeckas padorta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

19.02.2024

P3LL

23

CTCapI/IHOBaH " OJICMHOBAasA KUCJIOTHI, KaK
MNpEaACTAaBUTCIIN BBICHINX Kap60HOBBIX
KHCJIOT

26.02.2024

P3LL

24

MBplj1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JeiiCcTBIE

04.03.2024

P3LL

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KHCIIOT. [ MIPOITU3 CIIOKHBIX

3¢upoB

11.03.2024

P3LL

26

Kupsr: tTuaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

18.03.2024

P3LL

27

VYrneBoJbl: cOCTaB, KIaCCHU(PUKALUSL.
Baxneiimme npeacTaBUTENN: TIIOK03a,
bpyxTO3a, caxapo3a

08.04.2024

PILL

28

Kpaxman u nenstosno3a kak IpUpoIHbIe
MOJIUMEPBI

15.04.2024

PILL

29

KonrponbHas pabora 1o paszaeny
«Kucnopoacoaepxaiine opraHu4ecKue
COEIMHEHUS»

22.04.2024

PILL

30

AMWHBI: METHJIAMHUH U aHWJINH

29.04.2024

PaLL

31

AMUHOKHCIOTHI Kak aM(pOTepHbIE
OpPraHMYECKHUE COETMHEHUS, UX
Ouosnorudeckoe 3HaueHue. [lentu sl

06.05.2024

PaLL

32

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS

13.05.2024

P3LL




OCHOBHBIE ITOHITUA XUMUHU PaLU
33 . 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI 20.05.2024
OCHOBHBIE METOIBI CUHTE3A PoLL
34 BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUH. 1
[ImacTmaccel, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 3

[TPOIT'PAMME




YYEBHO-METOJANYECKOE OBECHEYEHHME OBPA30BATEJLHOT'O
MPOLIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

Xumust. 10 kimacc. ba3oBelii ypoBeHs © yueb.a1s oomeodpasosar. yupexaenuii / O.C. I'abpuensn. M.:
Apoda,

2014

METOINYECKHUE MATEPHAJIBI IJI1S YUUTEJIA

Meroandeckoe nocodue k yueonuky B.B.Epemuna, H.E Ky3pmenko, B.W.Tepenuna, u np. «Xumusl.
VYrnyonennsiit ypoenb». 10 kinacc / B. B. Epemun, A. A. JIpo3nos, B. 1. Maxonuna, O. 0. CumoHoBa, D.
10. Kepumog. — M.: Jlpoda, 2018.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Poccuiickas anexktpoHHas mwkona, Yuu.py, POUI, Peury

OI'DXumusi» U callT it yuutens «5 uny Ha ypox

XUMUAN»

http://him.1september.ru Exunas xomtekuus LIOP: [IpenmeTHast KOJIEKIHsS « XUMUSD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCIIEPUMEHTBI:

XAMUSL.

Komnekuus Poccuiickoro o011eo0pa3oBaTebHOrO MopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Bcepoccuiickast ouMInaza mKoJIbHAKOB 10

XUMHHA

http://www.chemistry.ru JlucraniiponHast OJIMMIIHA/A 10 X UMHH:
TEJIEKOMMYHUKAlMOHHBIHOOPa30BaTENbHbIN IPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHirOHHBIE SBPUCTHUECKUE OJTMMITHAIBI
TIOX MU

http://www eidos.ru/olymp/chemistry 3anumaTensHast XuMus

http://www 104.webstolica.ru Kitaccudukariust XuMHUECKHX

peakiui

http://classchem.narod.ru KouTpen — Xumust 1uist Becex: y4eOHO-HH(POPMAIMOHHBIHA caifT
http://www. nanometer.ru OHnaitH-cripaBOYHUK XUMHYECKUX ieMeHTOB WebElements
http://webelements.narod.ru I[MonynsipHast OnOIMOTEKA XUMHUYECKUX DJIEMEHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net: yueGHbIe 1 cipaBOYHBIC MAaTEPUAITBI TIO XUMUH

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Caiit «BupTyanbHas XUMHUYIECKast KO

http://maratakm.narod.ru CaiitT «Mup XuMum»

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu

http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: ydeGHbIe U cripaBOYHbIE MaTEpHAIIbI
http://www himhelp.ru Xumus: Matepuansl «Bukuneann» — CBOOOJHON SHIUKIONEINN
http://ru.wikipedia.org/wiki/Xumus Xumust 1y BceX: WLTIOCTPUPOBAHHBIE MaTepHAaIIbl IO OOIIEH,
opranuveckoii u Heopraunndeckoi xumun http://school-sector.relarn.ru/nsm Xumus u xuzap — XXI
BEK:HAYYHO-TIOMYJISIPHBIH )KypHAI

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIkonbHHKaM O XUMHH: CAUT XUMHUIECKOTO
¢dakynprera Antl'Y

http://www chem.asu.ru/abitur DiekTpoHHas OMOIHOTEKA IO XUMUHU U TEXHUKE
http://rushim.ru/books/books.htm DnexTponHast GnOIMOTEKA YIEOHBIX MaTEPHAJIOB [0 XMMHUH Ha
noptaneChemnet

http://www.school2.kubannet.ru Dunukoneaus


http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://www/
http://classchem.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.chemport.ru/
http://www/
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
http://school-sector.relarn.ru/nsm
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www/
http://rushim.ru/books/books.htm
http://www.school2.kubannet.ru/
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