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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ylnbTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBanusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peanu3yonux OCHOBHbIE
o0pa3oBaTesIbHbIE IPOIPAaMMBbl, 1 OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS BOCIUTAHMS B
Poccutickoit ®enepannu Ha nepuon 10 2025 rona» (Pacniopsbkenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0A0B K pa3paboTKe MpOTrpaMMbl IO XUMUH, K OTIPEACTICHUIO 00I1Iel cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI O0YUAIOMIUXCS CPEICTBAMH YYEOHOTO Mpenmera «XuMHUs»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIEeNTyalnbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH TIEJIeH, COZepIKaHus, PE3yIbTaTOB 00Y4YEHHUsI U TPEOOBAHUH K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIHYXKHUT
3aBEpINAIONIMM JTAallOM pPEANH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LEHHOCTEH, MPUCYIINX LIEJTOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJbL, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphl YellOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOLIEHMS K CBOEMY 3/0pOBBIO U IMPHUPOJTHOU cCpene.
Peanmusyercs xumuueckoe oOpa3oBaHuE OOyYarONIMXCS HA YPOBHE CPEIHETO0 OOIIETro
00pa30BaHus CPEeICTBAMU YUeOHOTO mpeaMeTa «XUMHUsA», COAEP)KaHUE U NMOCTPOEHUE KOTOPOTro
onpezeNieHbl B MPOrpaMMe MO XUMHUHM C Yy4€TOM creuu(UKH HayKd XMMHUH, €€ 3HAueHus B
MO3HAHUK TPUPOJIBI U B MATEPUAILHOMN KU3HU OOIECTBA, a TAaKXKe ¢ YUETOM OOIIUX IeNel u
NPUHILIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CpETHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYIO0 pOJib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaIolleM MUpPE KaK O €JMHCTBE MPUPOJIBI U YeJIOBEKA, KOTOpoe (POPMUPYETCS B XUMUHU Ha
OCHOBE IMOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXAIOIIET0 MHpAa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auMOIENUCTBYsI C IPYTUMH €CTECTBEHHBIMU HAYKaMHU, XUMUS CTajla HEOThEeMJIIEMO
YacThI0 MHUPOBOHM KYIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUTHOTO TPYAa U KU3HH KaXKJIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHS KaKk Hayka co3ujaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTHMI HAalpaBJeHa Ha pelIeHHe T[00ATbHBIX NPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOM, IKOJIOTHIECKON 0€30MMaCHOCTH U OXPaHBI
3/10pPOBBA.

B cootBercTBUM C OOmMMM IeNIMU M NPUHIOUIAMH CpeJHEro ooOuiero oobpa3zoBaHUs
conepskanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4aroUIuxcs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKIIOUEHHUS B KH3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsrolmuMu  peaMeTa «XUMUs» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM



3HAHUH U3 001IeH XUMUH) U OpraHnYecKor XuMun. POpMHUPOBAHUE JAHHON CHCTEMBbI 3HAHUH MTPH
U3y4eHHH IpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3Hsl BEIIECTB
Ha OCHOBE O0IMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuuecKkas
XUMHSA» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IOJX0Ja K M3YYEHHUIO
y4yeOHOro Martepuasa M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOPUHM CTPOCHHUS OPraHMYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BeELIECTBaxX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHnyeckoil XMMHUU HOJy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUHU.

[Ton HOBBIM YIJIOM 3peHHUsi B NpeaAMeTe «XUMHUS» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosorHuecKre CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsA» O0y4aroIlUMCs MPEeOCTaBIsETC BO3MOXKHOCTh OCO3HATh
3HaU€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOIMYECKUX TMO3UILIMM,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUI O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 wm 11 KimaccoB d2neMEHTaMM  COJEp/KaHUSA, MMEIOINUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JEsITebHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)KEHHUS K IpOLECCY
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOjIemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIENOBATEIbCKUX 3a7ad. B 1enom coaepxaHue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHUs OPHEHTHUPOBAHO Ha (hOpMUpPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI /71l MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYEeCKOT0 MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOHBIX SBJICHHUM IMyTEM 3KCIIEpUMEHTA
U pELIeHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOsieM, a Takke MpodieM cOepexeHHs
HHEPreETHUUECKUX PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nutane penienus 3aa4 BOCIUTaHUs, Pa3BUTHS U COLIMATN3ALUU 00Y4aIOIIUXCS IPUHSATHIE
IPOrpaMMOl MO XUMHHM TNOAXOABI K OIPENEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IperMeTa
peycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX JIEHUCTBUM, MMeEIoUMX 0a30Boe
3HaYeHHE JUIS PaA3IMYHBIX BUIOB JEATENBHOCTH: pEUIeHUs MpoOsieM, TOWCKAa, aHalu3a MU
00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B mpaktuke npenosaBaHus XUMUM KaK Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs, TaK U
Ha YpOBHE CPEAHEro 00I1ero oopa3oBaHus, IPH ONPEIEICHUN COAECPKATENLHON XapaKTePUCTUKU
LeNed W3y4eHHs IpeIMeTa HalpaBICHUEM IIEPBOCTEIIEHHOW 3HAYMMOCTH TPAJULUOHHO
npu3Haércst (OPMHpPOBAHHME OCHOB XHMMHUYECKOM HAyKHM Kak o0O0JacTh COBPEMEHHOIO



€CTECTBO3HAHUS, TPAKTUYECKOM AEATEIbHOCTH YelIOBEKA M KaK OIHOTO U3 KOMIIOHEHTOB MHUPOBOM
KyJabTypbl. C METOJMYECKOM TOYKM 3PEHUS TaKOW IMOAXOJ K ONPEAEICHUIO LeNel H3ydeHUs
IpeMETa SBJISETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo aHHOW TOYKE 3pEHMs IJVIABHBIMU LEJISAMU H3ydeHHs NpeaMeTra «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (opMupOBaHME CHCTEMbl XHMHYECKHMX 3HAaHUM KakK BaKHEHIIEH COCTaBIAIOLIECH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIEXKAT KJIIOUEBBIC MOHSTHS,
(dbyHaaMeHTaNbHBIE 3aKOHBI U TEOPHHM XUMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE U
NOHUMaHME CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOro XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupOBaHME U Pa3BUTUE MPEACTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BELIECTB U
XUMHUYECKHX peakiUil, HeOOXOAUMBIX JUIsl MPUOOPETEHUs YMEHUM OpUEHTHPOBAThCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHHUH, UMEIOIIUX MECTO B MPHUPO/IE, B MPAKTHIECKON 1
HOBCEHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM W
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOIEHHEM IMpaBHi 0O€30IacHOTro
oOpalleHus C BeLeCTBAMU.

Hapsany ¢ atuM, comepikarenbHasi XapakTepUCTHKA [eJIed U 3a/1a4 U3YYeHUs IpeaMeTa B
IporpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IPUOPUTETAMHU B
cucTeMme cpeaHero obmiero oopa3zoBanus. CeroHs B MPEnoiaBaHuy XUMHUH B OOJIBIICH CTEIICHU
OTHa€TCs MPEANOYTEHUE MPAKTHUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00yUYeHUs, OpPUEHTHPOBAHHOM
Ha MOJrOTOBKY BBITYCKHHKa 0O0IIe00pa3oBaTelbHON OpraHHU3alliM, BIAJCIOIIET0 HE HaOOpOM
3HaHUHM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCO0AMM U YMEHUSMH aKTHBHOTO
MIOJTy9YEHUsI 3HAHUH 1 TIPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTHIECKUX 3a/1ad.

B cBa3u c 3TMM mpU U3yYEeHMHM NpeaMeTra «XUMHs» JIOMHHHUpPYIOLIlee 3HaueHue
nproOpeTaroT TaKKMe el U 33a]a9H, KaK:

ajlanTanus 00yJaroumxcs K yCJIOBUAM TUHAMUYHO Pa3BUBAIOIIErocs MUpa, GOPMHUPOBAHNE
MHTEJUIEKTYaJ IbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CamMoO0pa30BaHHWIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY HPUHSATHIO T'PAMOTHBIX PELICHWH B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHUEM;

dopmHpoBaHHe Yy OO0yYarmUXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE TS PA3IMYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS TPOOIeM,
[IOMCKa, aHalm3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B MO3HAHWU XUMHH, a TAKKE JUISI OLIEHKH C
MO3ULIMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPEINy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOyJaromuxcs: CrIocoOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUA [0 XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsI TIOMCKA M aHAIM3a Y9eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMHUIECKOTO
COJICpXKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE y OOYUAIONIMXCS aCCOI[MATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPH IUTAHUPOBAHUM U MPOBEICHUM XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00y4Jaromuxcst yOe:K IEHHOCTH B TyMaHUCTUYECKON HAIIPABICHHOCTH XUMHH,
e€ BaXHOW pOJIM B PEUICHWU INOOAIBHBIX NPOOJEM palMOHAIBHOIO MPHUPOJOINOIb30BaHMS,
MIOTIOJTHEHHUST YHEPTETHUECKUX PECYPCOB M COXPAHEHUS IMPHPOTHOTO PAaBHOBECHUS, OCO3HAHUS
HEOOXOIMMOCTH OEpPEKHOTO OTHOIIICHHUSI K TIPUPOJIC U CBOEMY 3I0POBBIO, & TAK)KE TPUOOpETEHUS



OTBITA UCIOJIb30BAHUS MOJIYYCHHBIX 3HAHUM JUIsl IPUHATUSI TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XMMHYECKUMU SIBICHUSIMHU.
B yueOHOM mane cpemHero obOmero oOpa3oBaHus HpeaMeT «XHUMuUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.
OO011ee 4nCiO 4acoB, OTBEAEHHBIX ISl U3YyUYEHUS XUMUHU, Ha 0A30BOM YPOBHE CPEIHETO
obrero obpaszoBanusi, cocraisger B 10 kimacce — 34 gaca (1 yac B Hezeno).
COILEP KAHUE OBYYEHUSA

10 KJIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHMH

ITpenmeTr opraHMyYecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIe NOJOkKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
nu3oMepust. XuMU4ecKas CBsI3b B OpraHMUECKUX COESAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBienue o knaccupuKay oOpraHu4eckux Beuiects. HomeHkiiaTypa opraHn4eckux
coeMHEeHu (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KJIaCCOB
OpPraHUYECKUX BEILECTB.

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJICHWE M ONHCAHME JEMOHCTPALlMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPraHUYECKUX BEIECTB NPH HarpeBaHUM (TU1aBjIeHUe, 0OyTIIMBaHUE U TOPEHNUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MetaH m 3TaH — mpocTeumme
MPEJICTaBUTENIN AJIKAHOB: (PU3NUECKHE U XUMUYECKUE CBOIMCTBA (peakluy 3aMeIlleHUs] U TOPEHNs),
HaXO0XJICHNE B IPUPOJIE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIPATAllUY, OKUCIICHUS U TIOJMMEPHU3ALINN ), TOTYy4eHHE U TPUMEHEHHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psia. AlETuieH —
MPOCTEHIINN MPECTaBUTENb aIKUHOB: COCTaB, CTpOeHHUE, (PM3NUECKne U XUMUYECKUE CBOMCTBA
(peakiuu ruIpupOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHMUS M HUTPOBAHUSA), MOJIYYEHHE M IPUMEHEHue. Jonyon: cocmas, cmpoeuue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJISKAITIME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOPOAOB. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hedrs u e€ mpoucxoxnenue. CriocoObl mepepaboTku HeTH: IEPETOHKA, KPEKUHT (TEPMUICCKUN,
KaTaluTHueckuil), mmponu3. IlpogykTsl mepepaboTku HedTH, UX TpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroJib M IPOJYKTHI €ro NepepadoTKu.

OKCHEpUMEHTAJILHBIE METOJIbI M3YYEHHUs BEIIECTB U UX MPEBpAILEHUI: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydykoB U pe3uHsl, koutekuuu «HedpTs» u «Yronas», MonenupoBaHue



MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, NPOBEJICHHE INPAKTHUYECKOW PaOOTHI:
HOJIy4EeHHUE 3TUIIEHA U N3yYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJIHBIX BELIECTB WJIM IPOAYKTOB PEAKILIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BoiopoiHbie cBA3M MeX1y MOJIEKyJaMH CUpToB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKOIb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMO/IEUCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOrOaTOMHBIE CcHMpThl). JlelicTBue Ha oOpraHu3Mm uyenoBeka. IIpuMeHeHue riuiepuHa u
STUJICHTJIUKOJISL.

®deHoul: cTpoeHUe MOJIEKYIbl, (PU3UYECKHe U XMMUYecKHUe cBOICTBA. TOKCMUHOCTh (peHoua.
[Tpumenenue penona.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAerH]l: CTpoeHue, (u3nyeckue u
XUMHUYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE pEAKIIMH),
HOJIy4eHUe U IPUMEHEHHE.

OnHOOCHOBHBIE TpeNiebHbIe KapOOHOBBIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIIOTBHI:
CTpoeHue, pU3NUECKUue U XUMHUECKHE CBOMCTBA (CBOMCTBA, 00IIME [T Kilacca KUCIOT, PeakLus
sTepuduKanum), mojgydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mbla Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. I'MApPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosnorudeckas poib KUPOB.

VYrneBoJbl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumozeiicteue ¢ rugpokcuaom menu(ll), okucinenne aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHHEe, OpOXKEHUE TIIOKO3bI), HAXOXKJICHHE B TMPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. @oTocuHTe3. PpyKTO3a KaK U30MEP IITIOKO3HI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue kpaxmaina U LEeUTI0I03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THUIpoJin3, KaUeCTBEHHAs PEaKIIUs C HO/IOM).

OKCepUMEHTaIbHbIE METOJbl W3Y4YeHMsI BEIIECTB U MX MpPEBpalleHHi: MpOBeACHUE,
HaOJIoIeHHe W OMMCAaHWE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaTOMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcuaom memu(ll)), ampaerunoB (oxucieHue
aMMHUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoseiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOILYKTa PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A3zoTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coequHeHus. PU3nuecKue U XUMUIECKHe
CBOMCTBA aMHUHOKMCIOT (Ha NpuMepe TINUIMHA). buojormueckoe 3HaA4eHHE AMHHOKHUCIIOT.
[TenTupael.




Benku kak mpupoIHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuyHas, BTOpUYHas U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€JIKOB: THUAPOJU3, JEHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKclepUMEHTAIbHbIE METObl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue u
ONHKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OEIKOB IPH HArpeBaHWHU, LIBETHBIC
peakiuu OeIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHHUSI

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHWMH: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTCMEHb IOJIMMEPU3ALUK, CpeNHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — MOJIMMEepU3alus U HOJUKOHICHC AL,

DKcrepruMEeHTabHBIE METO/Ibl M3y4YCHUsI BEIIECTB M WX MPEBPAICHHUA: O3HAKOMIICHHE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXINpeIMEeTHBIX CBs3€i MpU M3yuyeHUM opraHudeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OOmme ecTecTBEeHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAY4YHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsl, aHaIMU3, CHUHTE3, KIacCU(pHUKAIMs, IEepPUOJANYHOCTb, HAOIIOJACHUE, HW3MEpEHue,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIeCcTBa, (PU3MUYECKIE BEIMYMHBI U €IMHULIBI MX
U3MEpEHUs.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTTAEMbIE, TOTUINBO, PECYPCHI.

TexHoOorHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAllHOHAIBHOTO MUTAHUS, MOIOIIME CPEJCTBA,
JIEKapCTBEHHbBIE U KOCMETHYECKHE MPerapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOyYaroIIMMUCS
porpaMM CpegHero obmiero odopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuyHo-meTonnyeckoif OCHOBOM Uil pa3pabOOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
MIPOrpaMM CpeHEro 00IIero 00pa30BaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBeTrcTBHM € CHUCTEMHO-AESTENBHOCTHBIM TNOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeiMeTa « XMMUS» Ha YPOBHE CpEHEro o011ero o0pa3oBaHus BbIIEICHbBI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUHUCKONW TPaXTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEICHHIO;

HaJIMYMe MOTUBALMU K 00yUEHUIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH M UCTOPUUYECKUX TPAAULINKA 0a30BOM HAYKU XUMUU;



TOTOBHOCTh M CHOCOOHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYLIIMMH LEJIOCTHOM CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HAJINYME TPABOCO3HAHUS SKOJIOIMYECKOM KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHMS MPeIMeTa « X UMUSD» TOCTUTAIOTCSl B €IMHCTBE YUeOHOH
Y BOCIIUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMaHUCTHUYECKUMHU, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU U HJEaJaMHU POCCUICKOrO TIpa)<IaHCKOro OOIIEeCTBa,
IOPUHATHIME B OOIIECTBE HOpPMaMH M IpaBHJIAMU IMOBEJICHHS, CIOCOOCTBYIOIIMMHU MpoIieccamM
CaMOIIO3HAHUs, CAMOPAa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0YUaIOIIUXCSl.

JIMYHOCTHBIE PE3ybTAThl OCBOCHUS INpenMeTa «XUMUS» OTPakaroT cPOpMHUPOBAHHOCTH
OTIbITA 103HABATEIbHOM U IPAKTUYECKOH AEATEIbHOCTH 00YYaOLIUXCS [0 peaTu3aliiy IPUHATHIX
B O0OLIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY M ITPaBOINOPSIKY;

IIPEJICTAaBICHUST O COLMAIbHBIX HOpPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TFOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEIBHOCTU IPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U [T03HABATENIbHBIX 33124, BBHINOJIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI Ipyrux
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOH NesATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTINTAHMSA !

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOMN
XUMUH;

yBa)KE€HHsI K IpoLeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NMPUMEHEHUS
XUMHUH, OCO3HAHMs TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pEe3yJIbTaT JJIMTENbHBIX HAOIIOACHUH,
KPOIOTJIMBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHBOB B TMOJYYEHMM U IMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMH, CBA3aHHbBIE C XUMUUECKUMU SIBICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OIIGHMBAaTh CBOE IOBEJACHHE U MOCTYNKH CBOMX TOBApHUINEH C MO3UIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHMU LEHHOCTeH 370poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOUIO/IEHHsT TIPaBUI OE€30MacHOr0 OOpaIleHusl ¢ BEIIeCTBAMHM B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOU J€SATEIBHOCTH;

NOHMMaHMUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0€30IacHOro
MOBEJICHUS B CUTYalUsAX, YTPOJKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUATHS BPEAHBIX MNPUBBIUEK (YHMOTPEOJICHUS alKOTroJs,
HAapKOTUKOB, KypeHUs);

5) Tpy10oBOro BoCHUTAHUA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKON JESTEIbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEILHOCTH;



YCTAaHOBKM Ha AaKTUMBHOE YYacTHME€ B PELICHUM MPAKTUYECKUX 3a/1ad COLUAIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY M3YYECHHIO MpOo(peccHil pa3InyHOTO poJa, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUII 110 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOM 1€ATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHAMBUAYAIbHON TpaeKTOpuu 00pa3zoBaHus, Oyaylien
npodeccuu U peanu3annuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIICHHUS K MPUPOJE, KaK UCTOYHHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJIOTHUECKUX MPoOeM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMHUH JUIS PELICHUSI BOIIPOCOB
PaLMOHATILHOTO MTPUPOA0IOIB30BAHUS;

AKTUBHOTO HEMPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpel OKpYXalollel MpUpOIHOI cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
NENCTBUI U IPeIOTBpAILATh UX;

HaJIMYUSL PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKU;

MOHMMAHUSA CHENU(PUKA XMMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJABI M YEJIOBEKA, B MO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpobsieM COXpaHEeHUsI TPUPOAHOIO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAUYMMOCTH XHUMHUH JUIsl COBPEMEHHOW LMBWIM3ALUU: B €&
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUM HOBOM 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, pEIIEHUH TI100aTbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPEBOM,
HHEPreTHYECKOl, NHUIIEBOH M DKOJOTWYEecKOoW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00eCreYeHn! YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KaKIOTO YJIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB I03HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJSy4yaeMble 3HAHMS TS
aHanmu3a U OOBSACHEHMS SIBIICHUM OKpYXKAIOIIEro MHUpa M MPOMCXOIAIIMX B HEM H3MEHEHMI,
YMEHHUsI JieJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIINXCS JaHHBIX
C LIEJIBIO NOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl peIeHHs IpobiieM
B PEANbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENbCKON eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMIOJIY4YEHHMIO HOBBIX 3HAaHUM MO XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSIM TPYy/1a B Pa3IUvHBIX cepax mpodecCHoHATbHON NeITeTbHOCTH.



10

METANPEAMETHBLIE PE3YJIbTATHBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS y4deOHOro mnpeamera «XUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HayuMble U1l (DOPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOIIMXCS MEXIUCUUIUITMHAPHBIC
(MeXmpenMeTHbIe) 00LIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
u crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTus, SIBICHUE, MPOLECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  ydeOHblE  JIEHCTBHA (mo3HaBaTeNbHbIE, KOMMYHHMKaTUBHBIE,
perynatuBHble), oOecneunBaromue (opmupoBaHue (QPYHKIMOHAIBHOW TPAMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOy4aloOIIUXCsl  HMCIOJb30BaTh  OCBOCHHBIE  MEXAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJIbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU Y4€OHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMU.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMMU:

1) 6a30Bble JJOrHYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO  (POPMYITMPOBaTh M aKTYaJIIM3MPOBATh MpPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNATh LEIN JEATEIbHOCTH, 3ajaBasi HapaMeTpbl U KPUTEPUHM HX JOCTHUIKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTHYECKOI'O MBILIUIEHUS — BBIIENATH
XapakTepHble TMPU3HAKKM TOHATUH M YCTAaHABIMBATh MX B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOILIME NOHSTHS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JJOTHUECKUE PACCYKACHUSI (HHIYKTUBHBIC, IETYKTUBHBIE, TI0 AHATIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B paCCMAaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJIF0YEHHS,

IPUMEHSTH B IPOLIECCe MO3HAHUS, UCIOIb3YEMblE B XUMHHM CUMBOJUYECKHE (3HAKOBBIEC)
MOJIeNH, TPe0OPa30BBIBATh MOAETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
Xxumuueckass (GopMynia, ypaBHEHHE XHMHYECKOM peakuud — TpUd pElIeHud Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a7a4, TPUMEHSATh HA3BaHHBIE MOJIETIbHBIE IPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 0a30BbIe HccCeI0BaTEIbCKHE 1eCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHiI;

dopMynupoBaTh LT U 3aJaud  HCCIEIOBAaHMSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (GopmyiaupoBaTh OOOOUIEHHS U BBIBOJbI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIETaHHOM
pabore;

npuoOpeTaTh ONBIT YYCHUYECKOM HCCIIEAOBATENIbCKOM M TPOEKTHOH JeATeNbHOCTH,
MPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHbIX METOJ0B [TO3HAHUS.
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3) pa6ora ¢ nngopmanmeii:

OPUEHTHPOBATbCSI B  pa3jIM4YHBIX HCTOYHUKAX HHPOpMaLuu (HAYy4HO-TIOIYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHaJIM3UPOBATh MH()OPMAIMIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUIECKH OLICHUBATh
e€ JI0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(GopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
uHpopMannu, He0OOXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3aa4 ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpMY IpeAcTaBieHus HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpMaLKel: MPUMEHSATh MEXKIpenIMeTHbIe ((U3NYEeCKne M MaTeMaTHYeCKHe) 3HAKh H
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCYXKIaeMOil TEMBI B XOJ€ JAUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C IpPE3CHTAlel pe3yabTaTOB MO3HABATEJILHOM IEATEIILHOCTH, MOJTYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHMIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peann3anu y4yeOHOro mnpoekTa U (OpMyJIHpOBaTh BBIBOJBI IO pe3yslbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIaCOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.

Osgi1aieHHe YHMBEPCAJIbLHBIMHU PeryIsiTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii aropuT™M JIeHCTBUN MpU BBIOJHEHWH YYE€OHBIX M MCCIEOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a M CAMOOLIEHKHU.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

IIpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN O XUMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (GOPMUPOBAHUM MBILUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOAWMOW JJs peleHHs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;

BIAJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHATIbHAA TPYNNa, paauKkan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIIIEBOJAOPOABI, KACIOPOA U a30TCOAEpKAIUME COCAUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpHOE
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3B€HO, BHICOKOMOJIEKYJISIPDHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHU4YECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE NOHHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOIrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MPaKTHYECKON JesTEeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATUH, yCTaHABIMUBATD
UX B3aHMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIME ITOHITUS IPU OIIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUI;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHUECKYIO CHUMBOJMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
U ypaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHHMS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh NPUHAJICKHOCTh U3YYEHHBIX OpPraHUYECKHX
BEIIECTB 110 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIEe COCAMHEHUI
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJEpXKAlllde  COCIUHEHMs, BBICOKOMOJIEKYISIPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarmueckord Homenkmarype (IUPAC), a Taxxke
IPUBOANUTH TPUBHAJbHBIE HA3BAaHMUsS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITHJICH, HPOIMUJIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLUEPHUH, (eHOJN, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIOTA, INI0KO03a, (QPyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (O/IMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHWYECKHUX
BeuiecTB A. M. byrtiepoBa st 00bsCHEHUSI 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH XapaKkTepu3oBaTb COCTaB, CTPOEHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX NIPEICTAaBUTENIEH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEIIECTB
(MeTan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, mermnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJIEHIJINKOIb, TTUIEpUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CHOCOOBI HMX MEpPepadOTKH W TMPAKTUYECKOe MpPHUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH IPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WIIM MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHI BJIQJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/1aX HAYyYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUHM BEIIECTB W XUMHUYECKHMX SBJICHUI
(HabmofeHne, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUUIs IPUHATUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBI3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBHUJIA MOJB30BAHUS XUMHUUYECKON MOCYA0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBUiIa OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIOJHEHUIO J1a00PATOPHBIX XUMUUECKUX OIBITOB;
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C(bOpMI/IpOBaHHOCTb YMCHI/Iﬁ IUIaHUPOBATh U BBIIOJHATDH XUMHUYECKUU OKCIICPUMCHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYCHHE €ro
CBOP’ICTB, KauCCTBCHHBIC PCAKIIMU OPraHNYCCKUX BCUICCTB, ACHATYpalus 0O€eJIKOB IIpHU HAarpCBaHuu,
[[BETHBIE peaKliy OEIKOB) B COOTBETCTBUU C IIPaBUIAMH TEXHUKU 0€30MaCHOCTH MPH 00pallieHuu
C BeIIECTBAMH W JTa0OPaTOpPHBIM OOOPYJIOBAHHEM, IMPEACTABIATh PE3YJIbTAThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (popMme 3amucH YpaBHEHHH COOTBETCTBYIOIIMX peakiuid u (OopMyIupoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nadopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUJIa JKOJOTHMYECKU IIeIeCO00pa3HOro
IIOBCACHUA B 6I>ITy u TPYI[OBOI;'I ACATCIIBHOCTH B ILECJIAX COXPAaHCHUA CBOCro 3J0pOBbLA H
OKpY’Karollled MPUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
ONpeAeNEHHbIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbica mnokazarens [IJIK, mnoscHaATe Ha
npuMepax crnocoObl YMEHBIICHHUS M MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YEJI0BEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHA BEIIECTB U XUMHUYCCKUX HBJIGHI/Ifl;

JUTSL CTICTIBIX U Ca00BUISIINX O0YJAIOIIMXCS: YMEHHUE UCTIOIb30BaTh pPeilbehHO-TOUCUHYIO
cucreMy o6o3Hauenuit JI. bpaitns mis 3anucu XuMudeckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHE 10 KJIACC

KoandecTBo yacoB

Ne HaumeHnoBanue pazaeiio

n/n H TeM NPOrpamMMbl Bcero

padoThI padoTsI

Pa3nea 1. Teopernyeckue 0CHOBbI OPraHN4eCKOM XUMHH
[Ipenmer

OpPraHUYECKON XUMMHU.
Teopus crpoeHus

Konrpoabnbie | IIpakTnuyeckue

DJIeKTPOHHbBIE

(uudposbie)
o0pa3oBaTejbHbIE

pecypcsl

https://foxford.ru/

11 OpPraHMYECKHUX 3 https://www.yaklass.ru/
coenuHeHuit A. M.
byrneposa
Wroro mo paszneny 3
Pa3nea 2. Yraesogopoasbl
21 Hl?;ieoﬂb:[’;e i 2 https://foxford.ru/
' T AOPOA https://www.yaklass.ru/
QJIKAHBI
HenpenenbHbie https://foxford.ru/
9o | YITICBOZIOPOIBL: 6 1 https://www.yaklass.ru/
' QJIKEeHBI, aJKaIueHBbI,
AJIKUHBI
23 ApomaTudeckue 2 https://foxford.ru/
) YTJIEBOIOPOIBI https://www.yaklass.ru/
IIpupoaHbIE HCTOYHUKH https://foxford.ru/
2.4 yraeBoaOpPOJIOB U MX 3 1 https://www.yaklass.ru/
nepepadoTka
Wroro mo paszneny 13

Pasznen 3. Kuciopoacoaep:kamnue opranndeckie coeJuHeHUust

https://foxford.ru/

3.1 Crmpret. deron 3 https://www.yaklass.ru/
AJNbaeTubl. https://foxford.ru/
3.2  KapGoHOBbIE KUCIIOTHI. 7 1 https://www.yaklass.ru/

CrnoxHble 3¢upbl

3.3 VYriaeBoasl 3 1

https://foxford.ru/
https://www.yaklass.ru/

Hroro mo pazneny 13

Pa3znen 4. A3oTconepikaniue OpraHuyecKkue coeIuHeHus

41 AMUHEL https://foxford.ru/
) AMUHOKHUCIIOTHL. benku https://www.yaklass.ru/
Hroro mo pazneny 3

Pa3znes 5. BbicokoMOJIeKYJJISIPHBbIE COeIUHEHUSA



https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
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[Tnactmaccel. Kayuyku.

https://foxford.ru/

Bomnokna 2 https://www.yaklass.ru/
Hroro no pazaeny 2
OBHLIEE KOJIMYECTBO 34 5

YACOB I10 ITPOTPAMME



https://foxford.ru/
https://www.yaklass.ru/
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KAJIEHJAPHO-TEMATHUYECKOE IIVIAHUPOBAHHME 10 KJIACC

Ne KoanuecTBo 4acoB Jara Jara DJIEKTPOHHBI
- KOl—[TpO usyude H3Y4YEeHH @ ¢ up[(l)p()];],]e
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YYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Xumws, 10 knace. 'abpuensiu O.C. , OctpoymoB U.I'., Cnagkos C.A. — 5-e u3n., crep. —
M: «IIpocsemienuey, 2023

METOJAUYECKUE MATEPHUAJIBI JJI51 YUUTEJISI
I'apa H. H. Xumusa. Ypoku B 10 kmacce : yueb. mocobue miis oOrieoOpa3oBar.
opraam3anuii / H. H. T'apa. — 2-e u3z., nepepad. — M. : [Ipocsemenue, 2015. — 112 c.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCblI CETH
HHTEPHET
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