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MHNOACHUTEJIBHAS 3AIINCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpEeIHETro o0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHON 00pa30BaTENbHOM HPOTPaMMBI CPEIHEro OOILIETo
obpazoBanust (POIl COO), mpencraBieHHbIx B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojgaBanus y4eOHOTo mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranm3anusx Poccuiickoit denepaiinu, peaau3yrOIIUX OCHOBHBIE 0O0pa3oBaTelbHBIC TPOTPAMMBI, U
OCHOBHBIX MOJ0KeHUH «CTpareruu pa3puTusa BocnuTanus B Poccuiickoit denepanun Ha niepuon a0 2025
rona» (Pacnopsbkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl IO XUMHUHU, K OINpeAesieHHuI0 oOIIel cTpareruu
00y4eHHs, BOCIIUTAHHUS M Pa3BUTHs O0YYAIOUIMXCS CpeACTBaMHU ydeOHOro mpeamera «Xumms» ans 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM KOHIenTyaidbHble mnojoxenus PIOC COO o
B3alMOOOYCIIOBJICHHOCTH IIeJiel, coAep:KaHMsl, pe3yabTaToB OOydeHHss U TpeOOBaHH K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IMOJy4aeMO€ BBITYCKHUKAMU O00IIe00pa3oBaTeIbHON OpraHu3alNH,
SBJIETCS. HEOTHEMJIEMON YaCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAIOLIUM 3TAllOM pean3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEH, MPUCYIIMX IIEIOCTHONH CHUCTEME
XMUMHUYECKOro 00pa3oBaHMs. OTH IIEHHOCTH KacaloTCs IO3HAHUS 3aKOHOB MPUPOJBI, (hopMupoBaHUs
MHUPOBO33PEHUSI U OOIIEH KyIbTYphl YeJOBEKa, a TAaKKe IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0OPOBBIO M MIPUPOJHON cpene. Peamm3yercss xumudeckoe oOpa3oBaHUE OOYdYaIOIIMXCS Ha yPOBHE
cpenHero oOmiero oOpa3oBaHMs CPEACTBAMH Y4eOHOTO mpeaMera «XHUMHs», COJEpKaHUE U MOCTPOCHUE
KOTOpPOTO OIpeAeNeHbl B MPOrpaMMe MO XUMUU C y4€TOM cleUu(UKH HAyKd XUMHH, €€ 3HaueHUs B
MO3HAHUU TPUPOJIBI U B MAaTEPUATBHOM KU3HU OOIIECTBA, a TAaKXKe ¢ YYETOM OOLIHMX IIeJIel ¥ MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI cpenHero ooumiero obpasoBanust B Poccuiickoit
denepanuu.

XuUMHUSL Kak DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK Hrpaer ocoOyl pojb B COBPEMEHHOM
IUBWIN3ALUU, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KyinbTyphl. OHa BHOCHUT CBOW BKJIaJ B
(GbopMHpOBaHHE pALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHE IEJIOCTHOTO IpeAcTaBiIeHUs 00
OKpY)KaIOIlleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YeNOBEKa, KOTOpoe (OopMUPYETCS B XMMHHM Ha OCHOBE
IIOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUPA, OCO3HAHUS B3aMMOCBA3M MEXKIY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3aMOJEHCTBYS C IPYrUMHU €CTECTBEHHBIMU HayKaMH, XMMHUS cTaja HEOTHEMIIEMOM 4acThIO
MHUPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJa U JKU3HHM KaKIOro 4ieHa oOUIecTBa.
CoBpeMeHHass XUMUS Kak HayKa CO3MJaTeNIbHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pelieHHe
r700aNbHBIX MPOOJeM YCTOHYMBOIO DPAa3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, SHEPreTHYECKOH, MHILIEBOH,
9KOJIOTMUYECKOH 0€3011aCHOCTU U OXPAHBI 3710POBbSL.

B cooTBercTBHU ¢ OOMMMH LENSIMU M TPUHIIUNIAMHU CPEAHETr0o 00IIero oOpa3oBaHUs COACpKAHUE
npeamera «Xumus» (10—11 knaccel, 6a30BbIil YpOBEHb U3YyUEHMsI) OPUEHTHPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJATOTOBKY OOYyYaromuXcsi, HEOOXOAUMYIO UM Il BBIPAOOTKHM MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COIIMYMa, MPOJOJKEHHS 00pa3oBaHUS B pa3INMYHbIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBisIOIIUMHU TIpeMeTa «XUMUS» SBISIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0mas 1 HeopraHUyecKasi XUMHs», OCHOBHBIM KOMITOHEHTOM COJIEpKAaHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHMN IO HEOPTaHWYECKOW XUMHHM (C BKJIIOUEHHEM 3HAHUH K3 oOIIell XuMumn) u
oprannyeckoil xumun. dopMupoBaHre AAHHON CHUCTEMbl 3HAHUM MpPHU MU3yUYEHUU IpeaMeTa oOecreuynBaeT
BO3MOKHOCTh PACCMOTPEHHUSI BCEr0 MHOI000pa3usi BEIIECTB HA OCHOBE OOIMX MOHSATHH, 3aKOHOB U TEOpUI
XUMUH.



CrpykTypa conepxkaHus KypcoB — «OpraHuueckas Xumusa» n «OOLas U HEOpraHUYecKass XUMUS»
copMHpOBaHa B IPOrpamMMe 110 XUMHUHU Ha OCHOBE CUCTEMHOTO MOIX0/Ja K U3y4eHHI0 y4eOHOro MaTepuana
U 00ycloBlieHa HMCTOPUYECKM OOOCHOBAHHBIM PA3BUTHUEM 3HAHUM Ha OINpPENEeNEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCcKOd XUMHUHU BELIECTBA PACCMATPUBAIOTCS Ha YPOBHE KIIACCHUYECKOU
TEOPUU CTPOCHHUS OPraHUYECKUX COCIUHEHUM, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M DIIEKTPOHHBIX
IPEJCTaBICHUN O CTpoeHuH BeulecTB. CBeeHUs 00 M3ydaeMbIX B Kypce BELIECTBAX JAar0TCsA B PA3BUTUH —
OT YIJIEBOAOPOAOB JO CIIOXKHBIX OMOJOTMYECKH aKTHBHBIX COCJUHEHUH. B Kypce opraHmdeckoil Xumuu
MOJIy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpPBOHAYAIbHBIC
IIPEJCTABICHUS O XUMHUYECKOM CBA3M, KJIACCHU(PUKALMOHHBIX NPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMICTB
BELIECTB OT UX CTPOEHUS, O XUMUYECKOU pEaKLnu.

[To HOBBIM yTJIOM 3peHUs B IpeaMeTe «XHUMHUs» 0a30BOTO YPOBHS pacCMaTPUBACTCS M3YUCHHBIM Ha
YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs TEOPETUUECKUN Marepuan U (PaKTOJIOTMYECKHE CBEICHUS O
BEIIECTBAaX W XMMHUYECKOH peaknuu. Tak, B yacTHOCTH, B Kypce «OOmas M HeopraHudeckas XHMHUS»
o0yJaroImuMCsl  IIPEJOCTaBIAETCS BO3MOYKHOCTb OCO3HATh 3HAYCHHME IEPHOAMYECKOrO 3aKOHAa C
O0IIETEOPETUYECKUX M METOJIOJIOTUIYECKUX TO3UIUH, ITy0Xe MOHATh HCTOPUYECKOE U3MEHEHHE (PyHKITHt
ATOTO 3aKOHA — OT 0000IIaroNIEH 10 OOBACHSIOMEH U TPOTHO3UPYIOMIEH.

Envnas cucrema 3HaHMH O BaKHEWINIUX BEIECTBAaX, WX COCTaBe, CTPOCHUM, CBOMCTBaX H
IIPUMEHEHHUH, a TaKKe O XUMUYECKHMX PpEaKUMsIX, UX CYIHOCTH M 3aKOHOMEPHOCTSIX NPOTEKaHUs
nomnonHserca B kypcax 10 u 11 ximaccoB aneMeHTaMH coAep KaHMsI, UMEIOUIUMHU KYyJIbTYpPOJOTUYECKUN U
MIPUKJIAJHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBS3M XUMHMHU C JPYTUMU HayKaMH,
pacKkpbIBaloT €€ pojb B II03HABATEIbHONM W NPAKTUYECKOM JEATENBbHOCTH 4YeNOBEeKa, CIIOCOOCTBYIOT
BOCIUTAaHHUIO YBO)KEHUS K IPOLIECCY TBOPYECTBA B O0JIACTH TEOPHM U MPAKTUYECKUX MPHIIOKEHUH XMMHUHU,
MIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPO0IIeMax, CBI3aHHBIX
C XMMHEH, KPUTUIECKN OCMBICIUBATh MH(POPMALUIO U MPUMEHATH €€ Uil MOTIOJHEHUS 3HAHWH, PeIICHHS
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HMCCIEI0BATENbCKUX 3aJad. B 1enom copep:kaHue yyeOHOro
npeamera «XUMMs» JaHHOTO YPOBHS H3Y4EHHUS OpHUEHTHPOBAHO Ha (opMupoBaHHE y OOy4arolIUXcs
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHHUA (punocopckux mael, TaKUX Kak: MaTepUAIbHOE €IHHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOIMCTB BELIECTB X COCTABOM M CTPOCHHUEM,
MI0O3HABAEMOCTh MPUPOJHBIX SBJICHUN MYTEM JKCIEPUMEHTAa U PEUICHMs] IPOTUBOPEUYMI MEXIYy HOBBIMU
dakTaMM M TEOPETUYECKHMH MPEANOCBIIKAMH, OCO3HAHUE POJIM XUMHMM B PELICHUH HKOJIOTHYECKUX
mpo0JieM, a Takxke mpodsieM cOepeKeHUsT YHEPTETUUECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1
MaTepUasoB.

B maHe pemeHus 3amad BOCIMTAHMS, Pa3BUTHS M COLMAIM3ALMU  OOYYAIOIIMXCS MPUHSTHIE
IIPOrpaMMOi IO XMMHUH MOAXOBI K OIPENEICHHUIO COAEPKAHUS U IOCTPOEHNUS NIPEAMETA IIPELyCMaTPUBAOT
(dbopMHpOBaHNE YHUBEpPCAIbHBIX YUEOHBIX NEHCTBHUI, UMEIOIMUX 0a30BO€ 3HAYEHME JUIsSl PA3IMYHbIX BHUJIOB
NeSTeIbHOCTH: pelIeHus MpoOjeM, IMOUCKa, aHaiu3a U 00palOTKM HHQPOpMAIUH, HEOOXOIWMBIX IS
NPUOOPETEHUS ONBITAa MPAKTUUYECKON U MCCIEI0BaTEIbCKON JESITeNbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MTO3HAHUU XUMUH.

B npakTtuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs, TaK U HA YPOBHE
cpenHero obmero oOpa3oBaHUS, NMPU ONPEIEICHUU COJEP)KATEIbHON XapaKTepUCTUKU Iesed H3ydyeHus
npeaMeTa HalpaBJIeHUEM IMEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO NMpH3HAETCs (OpMUpOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOM JeATEIbHOCTH YelloBeKa U
KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOW KyJabTyphl. C METOIWYECKOM TOYKM 3pEHHUsS TakoW MOJIXOJ K
OTIpe/ICTICHUIO 1eNIel U3YUeHHUs MTPeIMEeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo JaHHOM TOUYKE 3pEHMs TJIABHBIMU IIENISIMH M3Y4YEHHUs THpeaMeTa «XuMHs» Ha 0a30BOM
ypoBHe (10 =11 ki1.) IBASIOTCS:

e (GopMHpPOBAHHE CHCTEMBbl XHMHYECKMX 3HAHUW KaK Ba)KHEHIIEH COCTaBIISIONIEH €CTECTBEHHO-
HAy4YHOH KapTUHBI MUpPA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIE OHATHS, PyHIaMEHTAIbHbIC 3aKOHbI
U TEOPUM XHMHM, OCBOEHHE SI3bIKa HAYKH, YCBOCHME U IIOHMMAHUE CYIIHOCTH JOCTYIHBIX



00001IeHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMJICHHE C HCTOpHEH UX pa3BUTHS U
CTaHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE NMPEACTABICHUI O HAyYHBIX METO/AaX MO3HAHMS BEIIECTB U XUMHUYECKHUX
peakiuii, HEOOXOAMMBIX ISl TMPUOOPETCHHUS YMEHHH OPHEHTUPOBATHCS B MHPE BEIIECTB U
XUMHUYECKHX SBJICHHM, UMEIOIINX MECTO B IPUPOJIC, B MPAKTUUECKOUN U MMOBCETHEBHOM JKU3HH,

® pa3BUTHEC YMEHUW M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAOMIOACHHEM U OOBSICHCHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJIIOIEHUEM TIPaBUII 0€30I1aCHOTO OOpAICHHSI C BEIICCTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTHKa IeJiel U 3a/1ad U3y4eHHsl [IpeIMeTa B MporpamMmme
[0 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMHM MPUOPUTETAMHU B CHUCTEME CPEIHEro
obmiero obpaszoBanus. CerofHs B MpErojaBaHUN XUMHH B OOJBIICH CTETICHH OTHAETCS MPEANOYTCHHE
MPAKTUYECKOH KOMIIOHEHTE COJIepKaHusi OOydYeHHWs, OpPUEHTHPOBAHHOW Ha TOJITOTOBKY BBITYCKHUKA
o0mieo0pa3oBarelbHOM  OpraHU3alllM, BIAJCIONIET0 HE Ha0opoM 3HAHUMW, a (YHKIHMOHAILHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMHU aKTHBHOTO IOJYYEHHUS 3HAHUA W TPUMEHEHUs UX B
pEeATbHOM JKU3HHM ISl PEIICHUS TPAKTUYECKHX 3371ad.

B cBsi3u ¢ 3TUM TIpH H3y4YeHUH TpeaMeTa «XUMUsS» JOMHHHUPYIOIIee 3HaYeHUE MPUOOPETAI0T TaKue
LeJH U 33]]a41, KaK:

ajanrtanus OOy4arolmMXcs K YCJIOBUAM JMHAMUYHO pa3BUBAIOLIETOCS MHpa, (HOpMHUpPOBaAHHE
WHTEJUICKTYaJIbHO  Pa3BHTOH  JIMYHOCTH, TOTOBOH K  CamMoOOpa3oOBaHWIO,  COTPYJHUYECTBY,
CaMOCTOSITEIIbHOMY TIPHHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HCHHBIX CHTYAIIHMsIX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHEe y O0OYYarOIIMUXCS KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HMEIOLINX
VHHUBEPCATbHOE 3HAUCHUE IS PA3IMYHBIX BUAOB JCSATCILHOCTH: PEIICHUS MPOOJIeM, TOWCKA, aHAIW3a |
o0paboTkn wmH(pOpMaKMKU, HEOOXOMUMBIX MJIsi MPHUOOPETECHHUsS OMBITa NEATEIHHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B MO3HAHMM XMMHH, a TaKXKe IJIS OLEHKU C MO3UIUN SKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIECTB U XUMUYECKHUX IIPOIECCOB HA OPTaHU3M UYeJIOBEKa U MPUPOAHYIO CpeLy;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTCIUICKTYadbHBIX H TBOPYECKUX  CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSTEIBHO MPHUOOpPETaTh HOBBIC 3HAHUS 1O XHMMHH B COOTBETCTBHH C
KU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS TTOMCKA U
aHanM3a y4eOHOW U HayYHO-MOMYJISIPHON HHPOPMAITMH XUMHUYECKOTO COJIeP KaHNUS;

dbopMHUpOBaHHE W pa3BUTHE Yy OOYYAIONIMXCS AacCCOIMATHBHOTO U JIOTUYECKOTO MBINIICHHS,
HaAOJTI0IATEIFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH, TPH
TUTAHUPOBAHUH U TPOBEIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaroIUXCs YOekKAEHHOCTH B TYMAaHUCTHMYECKOW HAMpPaBIEHHOCTH XUMHUH, €€
BOXHOW POJM B PEHICHHH TJIOOATBHBIX TMPOOJIEM palMOHAIBLHOTO IMPUPOIOTOIH30BAHUS, ITOTIOTHEHHS
IHEPTEeTHYECKUX PECYPCOB U COXPAHCHHSI IIPUPOIHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OCPEKHOTO
OTHONICHUS K TIPUPOJIC U CBOEMY 3JIOPOBBIO, a TAK)KE MPUOOPETEHUS OMBITA UCTIOIB30BAHUS MOTydEHHBIX
3HAHUU IS IPUHSITHS TPAMOTHBIX PEIICHUI B CUTYaIlUAX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMH.

B yuebGHOM mmaHe cpemHero oOriero obpa3zoBaHusi HpeaMeT «XUMHsS» 0a30BOr0 YpOBHS BXOIUT B
COCTaB MpeIMeTHON 00s1acTh «EcTecTBeHHO-HAYyYHBIE IPEIMETHI.

OO1mee 9UCIIO YacoB, OTBEIEHHBIX JUIS M3YYCHHS XMMHH, Ha 0a30BOM YPOBHE CpPEIHEro OOIIero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 knacce — 34 vaca (1 gac B Henenio), B 11 kmacce — 34 vaca (1 gac B
HEJISIIO).



COJAEPKAHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

[IpenMer OpraHMYeCKOM XUMHUU: €€ BO3ZHMKHOBEHHE, PAa3BUTHE M 3HAYCHHE B IOJIyYEHUU HOBBIX
BELIECTB M MaTepuayioB. Teopus CTpOEHHUS OpraHMYecKuX coeauHeHui A. M. byrnepoBa, €€ OCHOBHBIE
nonoxeHus. CTpyKTypHbIe (OPMYIIBI OPraHUYECKUX BemecTB. ['omomorus, nzomepusi. XuMU4eckas CBS3b B
OpPraHUYECKUX COEAUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

IIpencraBnenne o KiIacCUpUKALMM OpraHWYECKUX BemlecTB. HomeHkiaTypa oOpraHMYecKux
coelMHEHUH (cucremaTtuyeckas) W TpPUBHAIbHBIE HA3BaHUS BAXKHEWIIMX IpeICTaBUTEICH KJIacCoOB
OpPraHMYECKUX BEILECTB.

OKClepUMEHTAJIBHBIE METO/bl U3YUYEHHS BELIECTB M UX MPEBpAILECHUN: 03HAKOMJIEHHE C 00pa3lamu
OpPraHMYECKUX BEILECTB U MATEpUAIaMU Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJI OPraHUYECKHUX BEILECTB,
HaOJII0IeHWe M ONUCaHWE JAEMOHCTPALMOHHBIX OINBITOB IO IPEBPAILEHUI0 OPraHUYECKUX BEILECTB IPH
HarpeBaHuu (IJIaBJIEHUE, OOYTJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN paAx. MeTaH M 3TaH — IPOCTEHIINE NPEACTABUTEIN
aJIKAaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (peakly 3aMeIleHHs] U TOPEHUs ), HaX0XJIeHHE B IPUPOJIE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJKeHBI: COCTaB U CTPOEHHE, TIOMOJIOTMYECKUH psf. OTWIEH U NpPONWIEH — HpocTeiliune
IpPEJCTaBUTEIN  AJKEHOB:  (u3Mueckue W  XUMHUYECKHE CBOICTBa  (peakuuu  THIPUPOBAHUS,
raJJOreHUPOBaHUS, TUApaTaALluH, OKUCIEHHS U TIOJTMMEpU3alliu ), MOJydeHHUEe U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 m merunOyraguen-1,3: crpoeHue, BaXHEWIINE XUMHUYECKHE CBOHCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOIMYECKMH psala. ALETWIeH — NpocTediuuit
IIPEJCTaBUTEIIb AJIKMHOB: COCTaB, CTPOCHUE, (PU3HUECKUEe U XMMUUYECKHE CBOMCTBA (peakiy rIpUpOBaHUS,
raJlor€HUPOBAHUS, TUIpaTallii, TOPEHNUS ), TOTY4EHHE U IPUMEHEHUE.

Apensl. benzoun: cocras, cTpoeHne, Gpu3NYecCKue 1 XUMUYECKHE CBOWCTBA (peaKklMK raJloreHUpOBaHUS
U HUTPOBAHM), IMOJIyY€HHE U TNpUMEHEHue. Jonyon: cocmas, cmpoeHue, @uauyecKue u XumuueckKue
ceolicmea (peakyuu 2an02eHUposanus U HUMpOBanus), noayueHue u npumeneHnue. TOKCUYHOCTh apeHOB.
I'enernueckas CBSI3b MEXAY YIJIEBOJOPOIaMU, MPUHAJIEKAIIMMHI K Pa3IMYHbIM KJlaccaM.

[IpupoaHble UCTOYHUKH YTaeBO10poAoB. IIpuponHsblil ra3 u nonyrHeie HedTaHble ra3sl. Hedts u eé
npoucxoxaeHne. CrnocoObl nepepaboOTKH HEPTU: MEPEroHKa, KPEeKUHI (TePMHUYECKUH, KaTaJIUTHYECKUi),
nuposu3. [IpoaykTel mepepaboTku HEPTH, UX NPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObiTy. KameHHBII
YTOJIb ¥ TIPOJIYKTHI €r0 MepepadoTKH.

DKcrepuMeHTaIbHbIE METO/bl M3YYEHMsI BEIIECTB M MX MpEeBpallleHui: 03HaKOMJIEHHE ¢ 00pasliaMu
[lacT™Macc, KaydykoB U pe3uHbl, Komekiun «Hedts» u  «VYromb», MoJenupoBaHHE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOT€HONPOU3BOAHBIX, MPOBEIEHUE NPAKTUYECKOW paloThl: MOJy4YeHHE STHIIEHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bblunciienuss 1Mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOIMYecTBa HCXOJIHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

IIpenenpHble OJHOATOMHBIE CHHUPTHI. MeETaHON M 3TAaHON: CTPOCHHE, (U3UUYECKUE M XMMUYECKHE
CBOMCTBA (peaKIiM ¢ aKTUBHBIMU METaJUIaMH, TaJIOr€HOBOIOPOJIaMH, TOpPEeHUE), TpuMeHeHne. Bogopoansie
CBA3U MEXAY MOJIEKYJIAMH CIIUPTOB. JIeiCTBME METAHOJIA U 3TAHOJIA HA OPTaHN3M YEJIOBEKA.




MHOroaToMHbl€ CHUPTHI. OTWIECHIVIMKOJIb W TJULEPUH: CTPOEHUE, (PU3MUECKHE U XHMUYECKHE
CBOWCTBa (B3aMMOJCICTBHE CO ILIEJIOYHBIMU METajulaMH, KadeCTBEHHAs pPEaKlMs Ha MHOIOATOMHBIE
cnupThl). JlelicTBue Ha OpraHu3M uenoBeka. [IpuMeHenne runepyuHa u ATUIICHTJIUKOJIA.

@deHoM: CTPOEGHUE MOJIEKYINBI, (U3NYECKHEe W XUMHUYECKHe CBoicTBa. TOKCHMYHOCTH (eHona.
[Ipumenenue denomna.

Anbnerunpl U kemonvi. DopManbleru], aueTalbleruja: CTpoeHHe, (PU3NYECKHEe U XUMHUYECKHE
CBOMCTBA (PEAKIMN OKUCIEHHUS U BOCCTAHOBJIEHUS], KAUECTBEHHBIE PEAKIIMN), [T0JIyY€HUE U IPUMEHEHUE.

OAHOOCHOBHBIE IpeNeIbHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAasi U YKCYCHasi KUCJIOTBI: CTPOEHHE,
¢du3nyeckue U XUMHMUYECKHE CBOMCTBa (CBOICTBa, oOuIMe JUIsl Kiacca KUCIOT, peakuus 3TepuQuKaiun),
nojrydeHue U npumenenue. CTeapuHoOBas U OJEUHOBAsI KUCJIOTHI KaK IPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE e CTBUE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponm3 crnoxHbIX 3¢upoB. JXupsl.
I'maponns xupos. [Ipumenenne xupoB. bruonoruyeckas posib KHUPOB.

VYraeBoasl: cocTaB, KiacCU(pHKAIMs yrJIeBOAOB (MOHO-, IU- W Mosucaxapujisl). [mokosa —
NPOCTEUIINI MOHOCaxXapuJ: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MYECKHMEe M XUMHUYECKHE CBOWCTBA
(B3aumogpeiicteue ¢ ruppokcuaoM Meau(ll), okucnenume ammuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOXEHHE TJIOKO3bl), HaXOXJIEHHE B HPUPOJE, NPUMEHEHHE, OHOJOrMYecKas poJlb.
dotocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemironosa kak npupoansie noaumepsl. CTpoeHne Kpaxmalia U 1euirosio3bl. dusndeckue
U XMMHUYECKUE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KaueCTBEHHAs! pEaKLUs ¢ HOJIOM).

DKcIepUMEHTAIbHbIE METO/Ibl U3yUEeHUs BELIECTB U UX MPEBpALlCHUi: NpoBeieHue, HabI0eHne 1
OIMCaHME JIEMOHCTPALIMOHHBIX OIBITOB: FOPEHHUE CIUPTOB, KAUECTBEHHbIE PEAKLMU OJTHOATOMHBIX CIIUPTOB
(oxucnenne staHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIHMIIEPUHA C
ruapokcuaom  Mmeau(ll)), anprernnoB (okHCIeHHME aMMHAuHbIM pacTBOpoM okcuga cepedpa(l) u
ruapokcuaoMm Menu(ll), B3amMopaeiicTBHEe Kpaxmalla ¢ HMOJIOM), TMPOBEICHHUE IPAKTHYECKON pPabOTHI:
CBOWCTBA pacTBOPa YKCYCHON KUCIIOTHI.

Pacuérneble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTAa PEAaKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTcoieprkalie opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHnyeckue coeanHenus. dusnueckne 1 XMMHUYECKUE CBOMCTBA
aMMHOKUCIIOT (Ha IpuMepe TulrHa). buonornyeckoe 3HaueHrne aMUHOKUCIOT. [lenTu sl

benkn kak npuUpoOIHBIE BBICOKOMOJIEKYJIIpHBIE coequHEHMs. IlepBUuYHas, BTOpHYHAs M TPETUYHAA
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEITKOB: THIPOJU3, JIEHATYpallMsl, KAYECTBEHHBIC PEaKIMU Ha
OeNKHU.

DKcIepUMEHTAIbHbIE METOJbl M3Y4YEHHUsl BEIIECTB W MX IpeBpallleHuil: HaOMI0JeHne U OIUCaHHE
JIEeMOHCTPALIMOHHBIX OIBITOB: IeHATypalusl OEIKOB IPU HArpeBaHUH, LIBETHBIE PEAKIH OEIIKOB.

BbicokomosiekyisipHble coeJUHEeHU

OcCHOBHbIE MOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3BEHO, CTENEHb MOJIMMEPHU3ALUM, CpelHsAs MoOJIeKylsipHas Mmacca. (OCHOBHBIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPHU3aLUs U OJIMKOHICH CALHs.

DKcrepuMeHTAIbHbIE METObl M3YYEHHsI BEIIECTB M MX MpEeBpallleHui: 03HaKOMJIEHHE ¢ 00paslaMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanuss MeXNpeOMETHBIX CBSI3€H IpU  M3y4yeHUM opraHuudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSl Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSTUN, TaK WM MOHITHMH,
SIBJIIOIINXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.



OOmIre ecTeCTBEHHO-HAyYHBIC MOHITHS: SBJICHUE, HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TCOPHUsI, aHAIIN3,
CHHTE3, KJIacCU(PUKAIHS, TEPUOTUNIHOCTD, HAOIIOICHHE, U3MEPEHHUE, YIKCIICPUMEHT, MOICTTHPOBAHNUE.

dwusuka: MaTepus, JHEPTHsl, Macca, aTOM, SJIEKTPOH, MOJIEKYJa, SHEPreTUIECKII YPOBEHb, BEIIECTBO,
TeN0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PHU3NUECKIE BETMIMHBI M SIUHUIIBI UX U3MEPEHUSI.

buonorus: xierka, opranu3m, onocdepa, 0OMEH BEIIECTB B OpraHu3Me, (pOTOCUHTE3, OMOIOTHYECKH
aKTUBHBIC BellecTBa (O€IKU, YIIeBOABI, )KUPHI, DEPMEHTHI).

I'eorpadus: MuHEpasbl, TOPHBIC TIOPOIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHoyorus: MNUIIEBBIE TPOAYKTHI, OCHOBBI PAllMOHAIBLHOTO IMHUTAaHUS, MOIOIIUE CPEACTBA,
JICKQpCTBEHHBIC U KOCMETUYECKHUE TpernapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMLI 10 XMMHMKU HA bBA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

OdI'OC COO ycranaBiauBaeT TpeOOBaHHSA K pe3yJbTaTaM OCBOEHHUS OOYYaIOIIUMHKCS IMPOTrpaMMm
cpemHero ooiero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM M MPEAMETHBIM). HaydHO-MeTo 1nYecKOi
OCHOBOH U1 pa3pabOTKH ITIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS IMPOTPaMM CpeIHEro o0miero oopazoBaHus
SIBJISIETCS] CUCTEMHO-/I€ATeIIbHOCTHBIN MOJIXO/I.

B cooTBETCTBUU C CHCTEMHO-AEATENBHOCTHBIM IOJIXOJOM B CTPYKTYpPE JMYHOCTHBIX PE3YJbTAaTOB
OCBOEHHUSI TMpenMera «XHUMHS» Ha YpOBHE CpelHero ooOImero o0pa3oBaHUs BbBIJCIEHBI CIEAYIOIINE
COCTaBJISIOLIHE:

OCO3HAaHHWE OOYYAIONIUMUCS POCCHMCKOW TPa)¥JTaHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4YMe MOTHBALIUU K 00YYEHHIO;

LIeJICHANTPABICHHOE PA3BUTHE BHYTPEHHHUX YOEKICHUN JTUYHOCTU HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIUI 0a30BOI HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolMXcs PyKOBOJICTBOBATHCS B CBOEH /1€ATEIHHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIIUMU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIMYME TPABOCO3HAHUS 3KOJOTUYCCKOW KYJIbTYphl M CIIOCOOHOCTH CTaBUTh IICIM M CTPOWTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHUS NpeaMeTa «XUMHUS» JIOCTUTaloTCsS B €IUHCTBE Yy4eOHOW u
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C T'yMAaHMCTHYECKHUMH, COLUUOKYJIbTYPHBIMH, AYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH U UJI€a]IaMU POCCUMCKOTO IPAKIaHCKOTO OOIIECTBA, IPUHATHIMU B OOIIECTBE
HOpMaMH U TpaBUJIAMHU TOBEJEHUs, CIOCOOCTBYIOIIMMH IIPOIIECCAaM CaMOTO3HAHUSA, CaMOPa3BUTHS U
HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O0YUYAIOIUXCSL.

JIn4HOCTHBIE PE3YyJbTAThl OCBOCHHUS MpeaMeTa «XHUMHSI» OTpaxaroT C(HOPMUPOBAHHOCTH OIBITA
MMO3HABATEIILHOW M TMPAKTUYECKOU JESITEIIBHOCTH OOyUYalIIMXCS MO peai3alliu MPUHATHIX B OOIIECTBE
IIEHHOCTEM, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHHUs 00YYaIOIIMMUCSA CBOMX KOHCTUTYIIMOHHBIX TIPaB M O0s3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBOTIOPAJIKY;

MIPEACTABJICHUS O COIMATIBbHBIX HOPMaX U MpaBUaX MEKINYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATENHHOCTH MPHU CO3JIaHUU yYEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX ¥ MMO3HABATEIBHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHTBHI JPYrux IpH
aHAJIN3€e Pa3IUYHBIX BUJIOB YUEOHOU N1eATeTbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacJIe/INI0 OT€YECTBEHHON XUMUU;

YB@KEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUM M TIPAKTUYECKOTO TMPUMEHEHUS XUMHH,
OCO3HAHUSI TOTO, YTO JIOCTHIXKEHUS HAyKH €CTh pe3yJbTaT JIUTEIBHBIX HAOMIOIEHUN, KPOMOTIMUBBIX
AKCIEPUMEHTAJIbHBIX IOMCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U MPAKTUKOB;

WHTEpeca U TO3HABATEIbHBIX MOTHBOB B TONYYEHHUH U TOCIEAYIOUIEM aHaiu3e WHPOpMAIUU O
MePEIOBBIX JTOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OIIGHHMBAaTh CUTYallMH, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMH, WU T[PUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAITHbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;



TOTOBHOCTH OLICHUBATh CBOE MOBEIEHUE U NOCTYIIKA CBOMX TOBApHILEH C MO3ULUN HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE NOCIEACTBUN ITHUX MOCTYIKOB;

4) popMupOBaAHMSA KYJIBTYPHI 310POBb:

MOHMMAaHMSI IIEHHOCTEH 37J0pPOBOTO M 0€30MacHOro o0pasa >KU3HU, HEOOXOIMUMOCTH OTBETCTBEHHOTO
OTHOILIEHMSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXMUYECKOMY 3/I0POBbIO;

COOJIIOJICHUsI MpaBUJI OE30IIaCHOrO OOpallleHusl C BEleCTBAaMU B OBITY, NOBCEJHEBHOM >KM3HU U B
TPYAOBOM AEATEIBbHOCTH;

MOHMMAHMs LEHHOCTH MpPaBWJ HHIUBUAYAJBHOTO W KOJUIGKTUBHOTO O€30MacHOrO IOBEJCHUS B
CUTyalUsIX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOEH;

OCO3HAHMS TOCJIEICTBUNA U HENPHITUS BPEAHBIX NMPHUBBIYEK (YHOTPEeOIEHUs aJKOrojisi, HApKOTHKOB,
KYpEHHUs);

5) TpyA0BOro BOCIIUTAHUS:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENbCKON AESATENbHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYrUMX BHIAX JEATECIBHOCTH;

YCTaHOBKM Ha aKTMBHOE€ y4acTHE B PELICHUM MPAKTUUYECKUX 3a7ad COLMAIBHOM HAIpaBIEHHOCTH (B
pamMKax CBOEro Kjiacca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHUIO Mpodeccuil pa3iauyHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUS ITPEIMETHBIX 3HaHUH 110 XUMMUH;

YBa)KEHUs K TPYAY, JIIOJSAM TPYJa U pe3yJIbTaTaM TPYIOBOM ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAIIBHOW TpaeKTOpHH o0Opa3oBaHus, Oymymien
npodeccud M peaau3allMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3x0/10rMUECcKOro BOCIIMTAHMA:

9KOJIOTMUYECKHU 11€71€cOo00pa3HOro OTHOILIEHUS K MPUPOJIE, KaK UCTOYHUKY CYILIECTBOBAHUS >KM3HU Ha
3emue;

MIOHMMAaHMs INI00ATBbHOTO XapakTepa 3KOJOIMUECKUX MpoOieM, BIUSHUSA 3KOHOMUYECKHX MPOLIECCOB
Ha COCTOSIHUE PUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIHOJBb30BaHUSA JOCTHKEHMM XUMHUU JJs PELIEHUs BOIMPOCOB
palMOHAIBHOIO IIPUPOJOIIONIB30BAHNS;

AKTUBHOI'O HENPUATUSA NEHCTBHUM, NPUHOCALIUX BpEX OKPYKAOLICH IPUPOLHOM cpele, yMEHUs
MIPOrHO3UPOBATh HEOJIArONpPHUATHBIE HSKOJIOTMUYECKHUE IOCIEJACTBUS MpEeANpPUHUMAEMbIX JEUCTBUH H
MIPEAOTBpALIATh UX;

HaJu4us Pa3BUTOrO DKOJOTMYECKOrO MBILUICHUS, KOJIOIMYECKON KYJIBTYPBI, OIbITA AEATEIBHOCTU
9KOJIOTMUECKOHN HAIIPaBJIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMU B IIO3HABATEIILHON, KOMMYHUKAaTUBHON
U COLIMAJIbHON MPAKTHKE, CTIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSTH UJI€0JIOTUN XeMo(hoOuu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OPMHPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OO0IIECTBEHHOH NMPaKTHKH;

MOHUMaHUs CleNUu(UKN XUMHUHM KaK HayKH, OCO3HaHMs €€ poiu B (POPMHUPOBAHUHU PALMOHAIBLHOTO
HAay4YHOTO MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBIeHUS 00 OKpYy)KarollleM MHUpE KaKk O €IMHCTBE
IOPUPOJBl U YEJNOBEKa, B TMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pELICHWH IpOoOJieM COXpaHEHHs
IIPUPOHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM JUISI COBPEMEHHOW UMBMIM3aluu: B €€
T'YMaHUCTHYECKON HANpaBJIE€HHOCTH M BaXXHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepHalbHOW KYJIbTYpHI,
pelIeHNH TI00AIBHBIX MPOOJEM YCTOMYMBOTO pPa3BUTHUS 4YEIOBEUYECTBA — CHIPbEBOM, IHEPreTHUECKOMH,
MUIIEBOM M SKOJIOTMYECKO 0e30MacHOCTH, B Pa3sBUTHM MEIUIMHBI, OOECIIEYCHUU YCIOBHM YCIEIIHOTO
TpyJa 1 SKOJOTrHYeCcKH KOM(OPTHOM KHU3HH KaXKJI0T0 YJieHa OOLIeCTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTU: MOHMMAaHHUS CYIIHOCTH METOJOB MO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJb30BaTh IOJydaeMble 3HAHUS U1 aHalW3a U OOBICHEHUs



SBJIGHUN OKPYXKAIOIIEr0 MHUpa M NPOUCXOASIIMX B HEM H3MEHEHHWH, yMEHHUs JAenaTh OOOCHOBaHHBIE
3aKJIIOUYEHHS] Ha OCHOBE HAYYHBIX (PAKTOB M HMEIONIMXCSA JAHHBIX C LENbI0 MOJYyYeHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XWMHYECKHWE 3HAHUS Uil peIleHus mnpodiemM B
peaNIbHBIX KU3HEHHBIX CUTYaIUIX;

HHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON eI TeNIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO W CaMOOOpA30BAHMIO, K AKTHBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 110 XMMHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMuHbIX chepax npodecCHOHaTbHON AeSITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertarpeaMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTo mpeaMeTa « XUMHs» Ha YPOBHE CPEIHEro 00IIero
o0pa30BaHMs BKIIOYAIOT:

3HaYuMBble s (GOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCIHUILIMHAPHBIE
(MexXmpenMeTHbIE) OOIIeHAyYHbIE TOHATHUS, OTPAXKAIOIIKME LEJOCTHOCTh HAyYHOW KapTUHBI MHpa U
cenn(UKy METOJIOB TO3HAHUS, MCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (Marepwuis, BEUIECTBO, SHEPTHS,
SBJICHHUE, IPOIECC, CHUCTeMa, HAy4YHBINH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpus,
UCCcleI0BaHue, HaOt0IeHNe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalIbHbIE Yy4eOHble JeicTBUS (IIO3HABATENIbHBIE, KOMMYHHMKATHBHBIC, pEryJISITUBHbBIC),
obecrieunBaromue (HopMupoBaHue (YHKIMOHATHHOH T'PAaMOTHOCTH U COIMAJIBHOH  KOMIICTCHIUH
o0OyJaromuxcs;

CHOCOOHOCTh O0YYarOIIMXCs UCIOJIB30BaTh OCBOECHHBIE MEXKIUCUUIUIMHAPHBIC, MUPOBO33PEHUYECKHE
3HAHUA U YHUBEPCAJIbHbIE YueOHbIe TEHCTBUS B IO3HABATENILHOM U COIIMALHOM MTPaKTUKE.

MeramnpeaMeTHbIe  pe3yibTaThl  OTPAKAIOT  OBJIAJCHWE  YHHBEPCAJIbHBIMH  y4EOHBIMHU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMH.

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBHS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3upOBaTh IPOOJIEMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OTpeeNATh LENU JEATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU UX JOCTUIKEHHS, COOTHOCHUTD
pe3yabTaThl AEATEIbHOCTH C MOCTABICHHBIMU LESIMU;

WCIIOJb30BaTh MPU OCBOCHUHU 3HAHMM MPUEMBI JOTUYECKOIO MBIIUICHHUS] — BBIIEIATh XapaKTEepHBIE
MPU3HAKU TMOHATUA M yCTaHAaBIUBAaTh UX B3aUMOCBS3b, HCIOJIb30BaThb COOTBETCTBYIOLIUE MOHSATUS IS
O0O0BSICHEHUS OTAENbHBIX ()AaKTOB U SIBICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHIA;

yCTaHaBJIMBATh IPUUMHHO-CIEACTBEHHBIE CBSA3U MEXI1Y NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pAacCyXJeHUs (MHIYKTUBHBIC, J€AYKTUBHbIE, I10 aHAJOTHH), BBISIBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paCCMaTPUBAEMBbIX ABJICHUSAX, (POPMYIHPOBATH BHIBOABI U 3aKIIOUCHMUS;

NPUMEHATh B IpOLEcCe MO3HAHMS, UCHOJIb3yeMble B XMMUU CHMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJIEIbHbBIE MPEJICTaBICHUS — XWMHUYECKUH 3HAK (CHMBOJI) 3JI€MEHTa, XHMHUYECKas
dbopMyIa, ypaBHEHHE XUMUYECKOW peaklMu — NpU pelIeHUH y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX
3a/la4, NPUMEHSATh Ha3BaHHbIE MOJIEIbHBIE TPEACTABICHUS [UIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aEeMBbIX BELECTB U XUMUYECKUX PEAKIIUI.

2) 0a30BbIe HcCCIe0BATeIbCKHE 1eiiCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUii;

¢dbopMynupoBaTh LEAM U 3aJa4d KCCIIEOBaHUS, HCIIOJIb30BAaTh IMOCTABIEHHBIE U CAMOCTOSITEIBLHO
c(opMyIHpOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JUIs (POPMUPOBAHUS THIIOTE3bI
10 IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHHIA;

BJIa/IETh HAaBBIKAMHU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS U MPOBEJCHUS YUYEHHUECKUX IKCIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHsS HaOI0JaTh 3a XOAOM IIpOLecca, CAMOCTOSTEIbHO IPOTHO3UPOBATH €ro



pe3yabTar, (GOopMyIupoBaTh OOOOLIEHHS W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pPE3YyJIbTATOB
UCCIIEIOBaHMsI, COCTaBJIATh OOOCHOBAHHBIN OTUYET O MPOJEIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEAOBATENbCKOM W TPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITEIBHOMY IIOMCKY METOJOB DEIICHHs TNPAKTHYECKUX 3a71ad,
IIPUMEHEHHIO PA3JINYHbIX METO/I0B MO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCSI B PA3NUYHBIX HMCTOYHUKAX HH(pOpMaruy (HaydyHO-TIOMYJISIpHAs JITepaTypa
XMMHYECKOTO COJIECp)KaHUsl, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa), aHAIM3UPOBATh HH(POPMAIUIO
pasnuyHbBIX BUAOB M (GOpPM  IPEICTABICHMs, KPUTUYECKM OLEHUBaThb €€ JOCTOBEPHOCTb U
HEMPOTUBOPEYHUBOCTb;

(dbopMyIHpOBaTH 3aMPOCHl U NPUMEHATH PA3IMYHBIE METOJBI NMPH TOUCKE M 0TOOpe MH(pOpMaluy,
HEOO0XOANMOI 151 BBIITOITHEHHS YUEOHBIX 337a4 ONPEAeNEHHOTO TUTIA;

IIPUOOPETaTh OIBIT UCIOIb30BAHUSA MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHbIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (OpMY mpeacTaBieHus uHpopManuu (cxemsbl, rpadukm,
Jyarpammbl, TaOJIHUIbl, PUCYHKHU U JIPYTHE);

UCIOJb30BaTh HAy4YHBIH $3bIK B KayecTBE CpeJCTBA IpU paboTe ¢ XUMHUUYECKOM HHQOpMaruei:
OPUMEHSATh MEXIpeAMeTHble ((pu3nueckue M MaTeMaTHYeCKue) 3HAKM M CHUMBOJBIL, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

MCTIOJIB30BATh M IIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OgJiajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BOIPOCHI [0 CYIIECTBY OOCYKIaeMOl TeMmMbl B XOA€ JAHajora W/WIM JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIMPOBATH CBOM MPEJIOKEHHUS OTHOCHUTEIHHO BBIMOJHEHUS TPEITI0KECHHOM
3aJauu;

BBICTYNIaTh C NpPE3CHTAllMed  pe3yJlbTaTOB  IO3HABATEIIHOM  JEATENbHOCTH, IOJIy4EHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPH BBINOJIHEHUM XHMHYECKOI'O 3KCIIEPHMEHTa,
MPAaKTUYECKON pabOoTHI MO UCCIICAOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, PEaTH3alMd YIe€OHOTO MMPOEKTa U
(bopMyIHpOBATH BBHIBOJBI IO PE3yJAbTaTaM MPOBEIEHHBIX MCCIEIOBAHUN ITyTEM COTJIACOBAHUS MO3WIMN B
Xo7ie 00CyX/1eHusI 1 00OMeHa MHEHHSIMH.

OgJajieHNe YHUBEPCAIbHBIMH PeryIsTHBHBIMH el CTBUAMU:

CaMOCTOSITENTFHO TITAHUPOBATH U OCYIIECTBIIATH CBOIO ITO3HABATEIBHYIO JESTEILHOCTD, OMpPEersis eé
[N M 33aJa4d, KOHTPOJIMPOBATh M N0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH MpEIaraeMblii alrOpUTM
JeUCTBUI TpU BBIMOJHEHUH Y4eOHBIX M HMCCIEI0BATENbCKUX 3ajJad, BbIOMpaTh HauOoisee 3(pQeKTUBHBIHN
CIOCO0 MX pelIeHUs C yU4ETOM MOITy4YEeHHUSI HOBBIX 3HAHUH O BEIeCTBaX U XMMHUYECKUX PEeaKLUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEIHHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATHI
10 KITIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPAXKatoT:

c(hOpPMHUPOBAHHOCTh TPEICTABICHUN O XUMHYECKOU COCTABIISIONICH €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa, POJIH XUMHUH B TTIO3HAHWUH SIBJICHUH TIPUPOIBI, B POPMUPOBAHUN MBIIINICHUS M KYJIbTYPBI TUIHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW MMl PpEeHICHHS MPAKTHUECKUX 3a7ad M DKOJIOTUYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3710POBBIO U IPUPOIHON CPeaIe;

BJIAJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIONIME TOHSITHUSA
(XMMUYecKuil ~ 3JIE€MEeHT, aTOM, DJJIGKTPOHHAas  000J0YKa  aToMa,  MOJEKyJa,  BaJIEHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, XMUMHUYECKasi CBSA3b, CTPYKTypHas (opmyna (pa3BépHyTas W COKpaméHHas),
MOIlb, MOJISIPHAs Macca, MOJSPHBIA OO0BEM, YIIEpOAHBINA cKeleT, (PYHKIHOHANbHAS TPYIIA, paguKal,
MN30MepHUsl, U30MEphl, TOMOJOTUYECKHN PsJ, TOMOJOTH, YIJIEBOJOPOJBI, KHUCIOPOA M a30TCOJEpIKallHe
COCIMHEHHS, MOHOMEp, TOJMMEDP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIC COCIWHEHUS), TCOPUU U



3aKOHBI (TEOpHUSl CTPOCHHUS OpraHuyecKkux BeuiecTB A. M. byTnepoBa, 3aK0OH COXpaHEHHsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHMs, JEKallle B OCHOBE
MOHUMAaHHMSI IPUYMHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHUN, (PaKTOJIOTMUECKHE CBEICHUS O CBOICTBAX,
COCTaBe, MOJYYCHHMH W OE30MIaCHOM HCIIOJIb30BAaHUHM BAXKHEHUIIMX OpPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKON JESITeTbHOCTH YeJIOBEKa;

cOPMUPOBAHHOCTh YMEHUN BBIABISTH XapaKTepHblE MPU3HAKU MOHATHM, YyCTaHAaBIUBATh UX
B3alMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIINE TOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUSI U IIPEBPALLICHUM
OPraHUYEeCKUX COCIUHECHUM;

cOPMUPOBAHHOCTh ~ YMEHUH  HCIHOJB30BaTh XHUMHUYECKYID CHMBOJIMKY JUIS ~ COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpali€HHOI) (opMyn opraHMYeCKHMX BEUIECTB U
YpPaBHEHUH XHMMHUYECKUX PEAKLMH, H3rOoTaBIMBaTh MOJEIM MOJIEKYJI OpPraHMYeCKHX BEIIECTB IS
WUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIUBATh MPHUHAJICKHOCTh M3YyYEHHBIX OPraHMYECKUX BEIIECTB
[0 UX COCTAaBYy U CTPOCHHIO K OMPENCIIEHHOMY KiacCy/Tpymie coequHeHUl (yriieBoJopO/ibl, KUCIOPOI U
a30TCOJEpXKAIIUE COEAMHEHMsS, BBICOKOMOJIEKYJIIPHBIE COEAUHEHMsI), JaBaTb MM Ha3BaHHUA IO
cucremarndeckoir HomeHkiarype (IUPAC), a Taxke NpPUBOAWUTH TPUBHAIBHBIC HA3BaHUS OTACIHHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, IPOMWICH, alleTUIICH, STUICHIJIUKOIb, TIUIEpHUH, PeHod, hopManbIeriu,
alieTanpJeru], MypaBbHHas KHUCJIOTa, YKCYCHas KHUCIIOTa, OJIEMHOBAas KHUCJIOTA, CTEApHUHOBAs KHCIIOTA,
TIII0K03a, PPYKTO3a, KpaxMall, UEeJUI0I03a, TIIALIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMPEACIATh BHUIBI XUMHUYECKOW CBS3M B OPTaHUYECKUX COCAMHEHHSIX
(omMHApHBIC U KPAaTHBIC);

c(hOpPMUPOBAHHOCTh YMEHUS MIPUMEHSTH MOJI0XKEHUS TEOPUH CTPOCHUSI OPraHUYECKUX BemecTB A. M.
BytiiepoBa aiis 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI
Macchl BELIECTB;

c(OpPMUPOBAHHOCTh YMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUIUYECKUE U XUMHUYECKHE
CBOMCTBA TUIHMYHBIX MPEICTABUTENCH PAa3MUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MPONWJICH, ameTuieH, OyramueH-1,3, merwiOyramueH-1,3, OEH30J1, METAHON, 3TaHOJ, STHUJICHIJIMKOIb,
INIMLEpPUH, (EHOJ, aleTaableruil, MypaBbUHAs MU YKCYCHas KHCIOTHI, TJIIOKO3a, Kpaxmai, IeJUIHI03a,
aMMHOYKCYCHasi KHUCIJIOTa), WUIIOCTPUPOBAaTh T'€HETUYECKYI0 CBSI3b MEXJAY HHUMH YPaBHEHUSIMHU
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIMNA C UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpPMUPOBAHHOCTb YMEHHUS XapaKTepHU30BaTh HCTOYHUKHU YIJIEBOJAOPOJHOTO ChIpbsl (HEPTH,
MIPUPOJHBIH ra3, yrojs), ClIocOObl UX NMEPEepadOTKH U MPAKTUYECKOE TPUMEHEHNE TPOIYKTOB IepepadoTKH;

c(OPMHPOBAHHOCTh YMEHUN NMPOBOANUTH BBIUMCIEHUS IO XUMUYECKUM ypaBHEHHUSM (Macchbl, 00bEMa,
KOJINYECTBAa MCXOJHOTO BEIECTBA WJIM NMPOJAYKTAa pPEaklUH IO H3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO M3 UCXOJIHBIX BELIECTB UM MPOAYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHH BIIaJ€Th CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJAX HAYYHOI'O MO3HAHMS,
UCMOJb3yEeMbIX B XMMHUU IpPHU HM3YYEHUU BEIIECTB M XMMHUYECKHUX SIBICHUH (HaOltoJeHHe, U3MEpeHue,
HKCHEPUMEHT, MOJIETMPOBAHUE), UCIIOJIb30BaTh CUCTEMHbIE XUMHUECKUE 3HAHUS Ul MPUHATHUS PEICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMH U UX MPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COONIOAATh TIPaBWJIA TIOJB30BAHHMS XHMHYECKOW TMOCYyAOH U
na0opaTOpHBIM O0OpYAOBAaHMEM, a TaKXXe IpaBujia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHUH C
MHCTPYKILHUSMH 110 BBIITOJHEHHIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OpPMUPOBAHHOCTh YMEHHI IJIAHUPOBATh U BBINOJHATh XUMUYECKUN SKCIIEPUMEHT (IIPEBpAICHUS
OpPraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOJyYEHUE ITUJIEHA U U3YyUYEHHE €ro CBOMCTB, KaueCTBEHHbIE
peaKIMu OpraHUYeCKUX BEIECTB, JeHATypalus OCNKOB IpPH HArpeBaHUM, I[BETHbIE PEAaKUUU OEIKOB) B
COOTBETCTBUM C MpaBWJIaMH TEXHUKHM O€30HaCHOCTH MpU OOpallleHUH C BELIECTBAMU M J1a0OpaTOPHBIM
000py/OBaHUEM, MPEJCTABISATh PE3yIbTaTbl XMMHUYECKOTO HKCIEPUMEHTa B (OpME 3allucu ypaBHEHUM
COOTBETCTBYIOIIUX peakluuil U GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XUMUYECKYIO0 MH(OPMALIHIO, MOITYy4aeMyto
W3 pa3HBIX UICTOYHUKOB (CpEACTBA MAacCOBOM MHGOpManyu, IHTEpHET U ApyTHX);

c(hOPMHUPOBAHHOCTh YMEHHI COONIOAATh MpaBHUia SKOJOTHYECKH IEIecO00pa3HOro TOBEICHUS B
OBITY ¥ TPYJOBOH JEATEIBHOCTU B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOIIEH MPUPOIHON Cpelibl,
OCO3HaBaTh OIACHOCTb BO3JCHCTBHUS Ha JKMUBBIE OpPraHU3MbI ONPEICIEHHBIX OPraHUYECKUX BEIIECTB,
noHumasi cMbici nokasarens [1JIK, nmosicHsaTe Ha nmpumepax crnocoObl YMEHbIIEHUS U MPEAOTBpAILEHUs UX
BPETHOTO BO3ACUCTBUS Ha OPTaHU3M UYEIIOBEKA;

e 00y4YarOMIMXCsl C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTH 3HaHUSA 00
OCHOBHBIX JOCTYITHBIX METOJaX [MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

JUIS CIIETBIX U CJIA0OBUIAIIUX OOYYaIOMIMXCS: YMEHHE HCIOJb30BaTh PelbeHO-TOUCUHYIO CUCTEMY
obo3nauenuii JI. bpaiist i 3anucu XUMUYECKUX (POPMYIL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

TemaTudeckoe IaHUPOBaHUE MO XUMHHK 1151 10 Kilacca COCTaBJICHO ¢ y4eToM pabodeii mporpaMMbl BOCIUTaHus. BocnuTaTenbHbIN
MOTEHIMAN IAHHOTO Y4eOHOro MpeAMeTa 00eCeYnBaeT pealn3aluio CISAYIOIIMNX EJIEBbIX IPUOPUTETOB BocnuTaHus odyyatommuxcs O00:

1. Pa3BuTHe LIEHHOCTHOI'O OTHOUIEHHUS K TPYLy Kak OCHOBHOMY CIIOCOOY TOCTHIKEHUS )KU3HEHHOIO OJIarornolydus 4ejaoBeKa, 3aj10ry ero
YCIIEIIHOTO NMPO()EeCCHOHAIIEHOTO CaMOOTIPEIEICHHUS U OIIYILIEHHs] YBEPEHHOCTH B 3aBTPAILIHEM JTHE.
2. Pa3BuTHe LIEGHHOCTHOI'O OTHOLIEHUS K cBoeMy OTeuecTBy, cBoell Masoi u 60ib1oi PoanHe kak MecTy, B KOTOPOM YeJIOBEK BBIPOC U
MIO3HAJI IEPBBIE PAJOCTH U HEYIa4M, KOTOPas 3aBElIaHa eMy IpeJIKaMU U KOTOPYIO HY>KHO o0eperars.
3. Pa3BuTHE IGHHOCTHOrO OTHOLIEHMS K IPUPOJIE KaK MCTOUHHUKY )KM3HH Ha 3eMile, OCHOBE CAMOT'0 €€ CYIIECTBOBAHHUS, HYKJAIOIIENHCs B
3allUTe U IOCTOSSHHOM BHUMaHUM CO CTOPOHBI YEJIOBEKA.
4. Pa3BuTHE IGHHOCTHOTO OTHOLIEHMSI K 3HAHUSAM KaK MHTEJUIEKTYalbHOMY pecypcy, obecneunBaronieMy Oyryiiee yeloBeka, Kak
pe3yabTaTy KPOIOTINBOTO, HO YBIEKATEIHLHOTO y4eOHOTO TpyIa.
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m Konrpoabnbsie IIpakruyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XUMHUH
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHMS OPraHUYECKUX COETUHEHUN A. 3
M. bytneposa
Hroro o pasneny 3
Paznea 2. Yriesogopoasbl
2.1 [IpenenbHbIE YTI€eBOJOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 5 1
' aJIKa/INEHBbI, AJTKUHBI
2.3 ApoMaTudeckue yrieBoa0posl
2.4 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1




ux nepepadoTka

Uroro no pazgeny

13

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cruptel. denon 3

3.9 Anbneruasl. KapOoHOBBIE KHCIIOTHI. 7
' CnoxHbie dGUpbI

3.3 YrineBoabt 3
Htoro no pazneny 13
Pa3znea 4. A3oTconepxkamue OpraHudecKue coeuHeHust

4.1 AMUHBI. AMUHOKHUCITIOTHI. benku 3
Htoro no paznemny 3
Pa3pnen S. BeicokoMoJIeKyIsipHbIE COCAUHEHUSA

5.1 ‘ IInactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







