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MNOACHUTEJIBHASA 3AIIUCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpEAHEro oO0Immero 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), npexncraBieHHblx B DenepadbHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojgaBanus y4eOHOTo mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranm3anusx Poccuiickoit denepaiinu, peaau3yrOIIUX OCHOBHBIE 0O0pa3oBaTelbHBIC TPOTPAMMBI, U
OCHOBHBIX MMOJ0KEeHUH «CTparernuu pa3BuTusa BocnuTaHusi B Poccuiickoit @enepanun Ha niepuoa 10 2025
rona» (Pacnopsbkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl IO XUMHUHU, K OINpeAesieHHuI0 oOIIel cTpareruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTHsI OO0YYAIOIIUXCS CPEACTBAMHU yuyeOHOro mpeamera «Xumus» s 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, TIOJy4aeMOE€ BBITYCKHUKAMU O00IIe00pa3oBaTeIbHON OpraHu3alvH,
SBJIETCS. HEOTHEMJIEMON YaCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAIOLIUM 3TAllOM pean3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEH, MPUCYIIMX IIEIOCTHONH CHUCTEME
XUMHUYECKOT0 00pa3oBaHMs. DTH IEHHOCTH KacaroTCsl TMO3HAHMUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyIbTYphl YeJOBEKa, a TAaKKe IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0OPOBBIO M MIPUPOJHON cpene. Peamm3yercss xumudeckoe oOpa3oBaHue 0OyJarOUINXCs Ha YPOBHE
cpenHero oOuiero oOpa3oBaHHs CpeACTBAMH y4eOHOro mpeamera «XUMHsS», COIEp)KaHWE U MOCTPOCHHE
KOTOpPOTO OIpeAeNeHbl B MPOrpaMMe MO XUMUU C y4€TOM cleUu(UKH HAyKd XUMHH, €€ 3HaueHUs B
MO3HAHUU TIPUPOJIBI U B MAaTEPUATBHOMN KU3HU OOIIECTBA, a TaKXkKe ¢ YIETOM OOIINX IeNieil ¥ MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI cpenHero ooumiero obpasoBanust B Poccuiickoit
denepanuu.

XuUMHUSL Kak DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK Hrpaer ocoOyl pojb B COBPEMEHHOM
IUBWIN3ALMN, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KynbTypbl. OHa BHOCUT CBOM 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
MIOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MHUPA, OCO3HAHUS B3aUMOCBS3M MEKIY CTPOECHUEM
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 conepxanus KypcoB — «Opranndeckas xumus» U «OOLas U HeOpraHudeckas 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 mnaHe pemeHus 3amad BOCIMTAHMS, Pa3BUTHS M COLMAIM3ALMU OOYYarOIIUXCS MPUHSTHIE
IIPOrpaMMOi IO XMMHUH MOAXOBI K OIPENEICHHUIO COAEPKAHUS U IOCTPOEHNUS NIPEAMETA IIPELyCMaTPUBAOT
(dbopMHpOBaHNE YHUBEpPCAIbHBIX YUEOHBIX NEHCTBHUI, UMEIOIMUX 0a30BO€ 3HAYEHME JUIsSl PA3IMYHbIX BHUJIOB
NEeSTeIbHOCTH: pelIeHus MpoOseM, IMOUCKa, aHaliu3a M 00paboTKM HH(OpMaluu, HEOOXOAMMBIX JUIS
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, NMPH ONPENEICHUM COJIEP)KaTeIbHON XapaKTEepPUCTUKH Leled H3ydeHHus
npeaMeTa HalpaBJIeHUEM IMEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO NMpH3HAETCs (OpMUpOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOM JeATEIbHOCTH YelloBeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHpPOBOM KyibTypbl. C METOAMYECKON TOYKM 3PEHMS TAKOW MOAXOA K
OTIpe/ICTICHUIO 1eNIel U3YUeHHUs MTPeIMEeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

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

e (GopMHpPOBaHHE CHCTEMBbl XWMHYECKHMX 3HAHUWA KaK BaKHEHIIEH COCTaBIISIIOIIEH €CTECTBEHHO-
HAy4YHOH KapTUHBI MUpPA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIE OHATHS, PyHIaMEHTAIbHbIC 3aKOHbI
U TEOPUM XHMHM, OCBOEHHE SI3bIKa HAYKH, YCBOCHME U IIOHMMAHUE CYIIHOCTH JOCTYIHBIX



00001IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHHE C HUCTOpUEH UuX 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 SBJICHHI, UMEIOIINX MECTO B MIPUPOJIC, B IPAKTHUECKOMN ¥ IMOBCETHEBHOMN KU3HH;

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

Hapsiny ¢ atum, conepkarenbHasi XapaKTepuCTHKa 1IeJiel U 3a/1ad U3y4YeHHs [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 COJIepKaHus OOydYeHHUs, OpPUEHTHUPOBAHHOW HAa TMOJTOTOBKY BBITYCKHUKA
o0mieo0pa3oBarelbHOM  OpraHU3alllM, BIAJCIONIET0 HE Ha0opoM 3HAHUMW, a (YHKIHMOHAILHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMHU aKTHBHOTO IOJYYEHHUS 3HAHUA W TPUMEHEHUs UX B
pEeATbHOM JKU3HHM IS PEIICHUS TPAKTUICCKHUX 33]1ad.

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  Pa3BUTOH  JIMYHOCTH, TOTOBOM K  camMooOpa3oBaHUIO,  COTPYIHUYECTBY,
CaMOCTOSITEIIbHOMY TIPHHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HCHHBIX CHTYAIIHMsIX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHEe y O0OYYarOIIMUXCS KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HMEIOLINX
VHHUBEPCATHHOE 3HAUCHUE JJIS PA3JIMYHBIX BUIOB JEATCIBHOCTH: PEHICHHS MPOoOJeM, MOWCKA, aHaIu3a U
o0paboTkn wmH(pOpMaKMKU, HEOOXOMUMBIX MJIsi MPHUOOPETECHHUsS OMBITa NEATEIHHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B MO3HAHMM XMMHH, a TaKXKe IJIS OLEHKU C MO3UIUN SKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIHUSHUS BEIIECTB K XUMUYECKUX MIPOIECCOB HA OPTaHU3M UYEeJIOBEKa U MPUPOAHYIO CpELy;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTCIUICKTYadbHBIX H TBOPYECKUX  CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSTEIBHO MPHUOOpPETaTh HOBBIC 3HAHUS 1O XHMMHH B COOTBETCTBHH C
KU3HEHHBIMU MTOTPEOHOCTSIMU, HCIOIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH ISl TOMCKA U
aHanM3a y4eOHOW U HayYHO-MOMYJISIPHON HHPOPMAITMH XUMHUYECKOTO COJIeP KaHNUS;

dbopMHUpOBaHHE W pa3BUTHE Yy OOYYAIONIMXCS AacCCOIMATHBHOTO U JIOTUYECKOTO MBINIICHHS,
HaOJTI0IATEIFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH, IPH
TUTAHUPOBAHUH U TPOBEIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaroIUXCs YOekKAEHHOCTH B TYMAaHUCTHMYECKOW HAMpPaBIEHHOCTH XUMHUH, €€
BOXHOW POJU B PEIICHHH TJIOOATHHBIX TPOOJIEM palMOHAIBLHOTO IMPUPOOIIOIB30BAHMS, TTOTIOJTHEHUS
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 PEIICHHUI B CUTYaIUSX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

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

OO1mree 9UCIIO 4YacoB, OTBENEHHBIX IS M3YYCHHsI XMMHH, Ha 0a30BOM YPOBHE CPEIHETO OOIIero
oOpa3zoBanusl, coctaBnseT 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 vaca (1 gac B
HEJISIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKO XUMHHU

[Ipeamer opranmveckoil Xumuu: €€ BO3HUKHOBEHHUE, Pa3BUTHE W 3HAUCHUE B IOJIYYEHUU HOBBIX
BELIECTB M MaTepuayoB. Teopus CTpoeHHs opraHuyeckux coeauHeHuid A. M. BbyrnepoBa, €€ OCHOBHBIE
nosiokeHus. CTpyKkTypHble (POpMYIIbl OpraHnyeckux BemiecTs. ['omonorus, usomepusi. XuMHUECKas CBSI3b B
OpPraHUYECKUX COCIMHEHUSIX — OJIUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnerre o KiIaccu(UKAMK OPraHUYECKUX BemiecTB. HoMeEHKIaTypa OpraHu4ecKux
COCIMHEHUH (cUCcTeMaThuecKas) M TPUBUAJIBHBIE HAa3BaHMUS BAXKHEHIIMX MPEACTABUTENICH KIIACCOB
OpraHUYECKUX BELIECTB.

DKcrepuMEHTAIbHBIE METObl U3YUYCHHs BEUIECTB U UX MPEBpAIlCHUN: 03HaKOMJICHHE C 00pa3lamu
OpraHUYECKUX BEIIECTB U MaTepHallaMi Ha UX OCHOBE, MOJCIUPOBAHNUE MOJIEKYJ OPTaHUYECKUX BELIECTB,
HaOJIIOJICHUE W ONHUCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB IO IMPEBPAIICHUI0 OPTaHWYECKHUX BEIICCTB IPH
HarpeBaHuu (IUiaBjieHue, OOyTJIUBaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJOTHUYECKUN pAn. MeTaH W 3TaH — MpoCTeHIue NPEeACTaBUTENIN
QJIKaHOB: (PM3MUYECKUE U XUMUYICCKUE CBOMCTBA (peaKIMy 3aMEIICHUS ¥ TOPCHHSI), HAXOXKICHHUE B MIPUPOJIC,
MOJIy4YeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMUECKHH psA. OTWUIEH W MPONWIEH — MpPOCTEHIINe
MPEACTABUTENN  QJIKEHOB:  (PU3MYECKHME W  XUMHUYECKHE CBOMCTBA  (pEakiuuh  TUIPUPOBAHUS,
raJIOTeHUPOBAHMUS, TUIpATAIIMH, OKUCIICHUS U TTOJMMEPHU3AIINH ), TIOTyYCHUE U IPUMEHEHHUE.

Anxaguensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIINE XMMHUYECKHE CBOICTBa
(peakuus nmonuMepu3zaiun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTMYECKUH psn. AUETHIEH — IpocTeHimmii
MPEACTaBUTENH AIKUHOB: COCTaB, CTPOEHUE, (PU3UUECKUE U XUMUYECKHUE CBOMCTBA (pEaKIMU TUIPUPOBAHHS,
raJloreHUPOBAHUS, THIpaTallid, TOPEHHUS ), IOTYICHHE U IPUMEHEHHE.

Apenbl. benzon: coctas, cTpoeHue, Gu3NYECKue 1 XUMUYECKUE CBONMCTBA (peaKIMK raloreHUPOBAHUS
U HUTPOBAHUS), NMOJyY€HUE M TNpUMEHEHHe. 1omyon: cocmas, cmpoeHue, Quauyeckue U Xumuyeckue
ceoticmea (peakyuu 2ano02eHUpo8aHUs U HUMPOBAHUs), noaydenue u npumeHnerue. TOKCUYHOCTb apeHOB.
['eneTnueckas CBSI3b MEXKYy YIJIEBOJOPOAAMU, IPUHAIEKAIIMMH K Pa3IMYHBIM KJIaCCaM.

[IpupoaHble HCTOYHUKH YTIeBOAOPOAOB. [Ipuponnblil ra3 u nonyrHeie HePTsIHBIE Ta3bl. HepTh 1 e€
npoucxoxaenue. CrocoObl nepepaboTKku HeTU: MeperoHka, KPeKUHT (TEPMUYECKHI, KaTaIUTUYECKHil),
nuposin3. [IponykTel mepepaboTku HePTH, UX MPUMEHEHHWE B MPOMBINIICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ TIPOJIYKTHI €r0 MepepadoTKH.

DKCTepuMEHTAIbHBIE METObl M3YYCHHs BEIIECTB M MX MPEBpAIllEHUI: 03HAKOMIICHHE ¢ 00pasiaMu
1acTMacc, KaydyyKoB U pe3uHbl, Kkoutekiuu «HepTs» u  «Yromb», MOAETUPOBAHHE MOJEKYI
YIJIEBOJOPOAOB M TaJIOT€HONPOU3BOJIHBIX, MPOBEJACHHE NPAKTUYECKOW pabOThl: MOJIyYeHUE OITUJICHA U
W3YyYEHHUE €ro CBOMCTB.

Pacuérnsie 3amaymn.

Breruncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA HCXOJHOTO

BEIIECTBA WJIM TIPOJIYKTAa PEaKIMU IO HM3BECTHBIM Macce, O0BEMY, KOJWYECTBY OJHOTO W3 HMCXOJIHBIX
BEILIECTB UJIU TTPOTYKTOB PEAKITUN).
Kucaopoacoaep:kamme oprannyecKue coeinHeHUs



IIpenenbHble OJHOATOMHBIE CIMPTHI. METaHONI M 3TaHOI: CTPOCHUE, (PU3MUECKHUE U XUMUYECKHE
CBOMCTBA (peaKI1M ¢ aKTUBHBIMU METaJIaMH, TaJIOr€HOBOJOPOJaMH, TOpEeHUeE), IpuMeHeHne. Bogopoansie
CBSI3U MEXIY MOJIEKYJIaMU CIIUPTOB. J{eficTBUe MeTaHoa U ATAaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHOroaTOMHBIE CHUPTHL. OTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3MUECKUE U XHMUYECKHE
CBOWCTBa (B3aUMOJICHCTBHE CO ILEJIOYHBIMU METajUlaMH, KadeCTBEHHas pEaklMs Ha MHOIOATOMHBIE
cnupThl). JlecTBUE HAa OpraHu3M uyesnoBeka. [IpuMeneHue riuneputa U STUICHIIIMKOIISL.

@deHOoM: CTPOEGHUE MOJIEKYINBI, (U3MYECKHEe W XUMHUYECKHe CBoicTBa. TOKCHMYHOCTH (heHona.
[Tpumenenue penona.

Anpnerunpl U kemownvi. DopManbleru], aueTalbleruja: CTpoeHHe, (PU3NYECKHEe U XUMHUYECKHE
CBOMCTBA (PEaKLMU OKUCIEHUS U BOCCTAHOBIIEHUS, KAUECTBEHHbIE PEaKLUH), TIOTY4YE€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIEC TpeAeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHas KUCIOTBI: CTPOCHHE,
¢u3nveckue U XUMHUYECKHE CBOWCTBa (CBOICTBA, oOmIME JUIs Kiacca KUCIOT, peakius ATepH(HKaInn),
nojrydeHue U npumenenue. CTeapuHoOBas U OJEUHOBAsI KUCJIOTHI KaK IMPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCJIO0T. Mblla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOMOIIEE JeiicTBUE.

Crnoxable 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponm3 cinoxHbIX 3¢upoB. JKupsl
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrieBoapl: cOCTaB, KiacCU(pHKAIMs yIrJIeBOAOB (MOHO-, IU- W Iosucaxapujisl). [mrokosa —
IPOCTEHIIMIA MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MYECKHME M XUMHUYECKHE CBOWCTBA
(B3aumogpeiictBue ¢ ruppokcuaoMm Meau(ll), okucnenme ammuadHbIM pacTBOpoM okcujaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TIJIIOKO3bl), HaX0XKJIEHUE B NPUPOJIE, NPUMEHEHHE, OUOJOTrHYecKass PpoJib.
dotocunTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnosno3a Kak npupoaHble noinuMepsl. CTpoeHre KpaxMana U LesuTono3bsl. dusznyeckue
Y XUMHUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KAaueCTBEHHAs PEaKIUs C HOJIOM).

DKcIeprMEHTAIbHBIE METO/IbI U3yUeHHs BEUIECTB U WX NPEBPALICHUN: NpOBeIeHNe, HAOII0ICHNE U
OIMCaHME JIEMOHCTPALIMOHHBIX OIBITOB: FOPEHHUE CHUPTOB, KAUECTBEHHbIE PEAKLUU OJTHOATOMHBIX CIIUPTOB
(okucnenne staHona okcuaoM wMeau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJICHCTBHE TJIMIICPUHA C
ruapokcunom  Mmeau(ll)), anpnernnoB (okuciIeHHME aMMHAuHbIM pacTBOpoM okcuga cepedpa(l) u
ruapokcuaoM meau(ll), B3ammozeiicTBue kpaxmana € HOAOM), MPOBEACHHUE MPAKTUUECKOW pabOThI:
CBOWCTBA pacTBOPa YKCYCHON KUCIIOTHI.

PacuérHble 3anaun.

Bbruuciienuss 1Mo ypaBHEHHIO XHMHYECKOH peakiuu (Macchl, 00bEMa, KOIMYecTBa HMCXOIHOTO
BEIIECTBA WJIM TPOAYKTAa PEAKIHWU IO HM3BECTHBIM Macce, 00bEMY, KOJHYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB WJIM MPOJIYKTOB PEAKLIUH).

A3oTcozepikaliie OpraHnuecKue CoeIMHEHMS.

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudecKkue coequHeHns. Pu3nveckne 1 XUMHUIECKHEe CBOMCTBA
aAMHHOKHCIIOT (Ha IpuMepe TIuIHa). bruonornyeckoe 3HaueHNe aMUHOKHUCIIOT. [lenTu sl

benku kak mpupoaHbIEe BBICOKOMOJEKYJSpHbIE coeAuHeHus. IlepBuuHas, BTOpUYHAS U TPETUUHAs
CTPYKTypa OenKoB. XMMHUECKHE CBOMCTBAa OENKOB: TMAPOSU3, JE€HATypallus, KaUeCTBEHHbIE PEaKLUu Ha
Oenku.

DKCcIepUMEHTaTbHBIE METOJBl M3YYCHHUs] BEIIECTB W WX IPEBpAIICHUI: HAOIIOJICHWE W OIMCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATypaIus OEIKOB IPU HArpeBaHUH, IBETHBIE PEAKIMH OEIIKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUS

OCHOBHBIE TIOHITHS XUMHH BBICOKOMOJIEKYIISIPHBIX COEJIMHEHHI: MOHOMEp, TOJIMMED, CTPYKTYpHOE
3BEHO, CTENEeHb [OJIMMEpHU3alH, CpeaHsas MoyeKyispHas wmacca. (OCHOBHbIE METOIbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN — MOTMMEPHU3AIHsI U TTOJTUKOHICHCAIIHS.

DKcIepUMEHTAIbHBIE METO/Ibl M3yUYeHHs BEUIECTB U UX MPEBPALICHUN: 03HAKOMJIEHHE ¢ 00pa3liaMu
MPHUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpeaMeTHbIE CBSI3U.



Peanuzanmsi MeXNpeaIMETHBIX CBA3C€H NPU HM3YYEHUM OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX IOHSATHH, TaK M TOHSATHH,
SIBJSIFOILIMIXCSI CHCTEMHBIMH JIJISl OTJCITBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIC IOHSTHS: SIBIICHHE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPUS, aHAJIH3,
CHHTE3, KJIacCU(UKAIHS, TIEPUOIUIHOCTD, HAOIOICHHE, U3MEPEHHUE, YIKCIICPUMEHT, MOJICIIMPOBAHNUE.

®dusnka: Matepus, YHEPTHs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPTeTUIECKUH YPOBEHB, BEIIECTBO,
TEIo, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3MUYCCKUE BETMYUHBI U CIMHUIBI KX U3MEPCHHS.

Buonorus: xierka, opranusm, 6nocdepa, 0OMeH BeLIECTB B OpraHu3Me, (poTocuHTE3, OMOIOTHYECKU
aKTUBHBIC BellecTBa (O€IKU, YIIeBOABI, KUPBI, DEPMEHTHI).

['eorpadusi: MUHEpabI, TOPHBIE TOPOIBI, TIOJIC3HBIC HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHoyiorusi: TNHIIEBBIE TMPOAYKTHI, OCHOBBI PAIlMOHAIBHOIO IUTAHWs, MOIOIIUE CPEICTBA,
JICKapCTBEHHBIC M KOCMETUYECKHE TIPEnapaThl, MATEpUAJIbl H3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XuMudeckuil 3nmeMeHT. AToM. Sapo atoma, M30TOMbI. DIIEKTPOHHAs 000J0YKa. DHEPreTH4ecKHe
YPOBHH, TIOAYPOBHU. ATOMHBIC opOUTay, S-, P-, d- amemeHThl. OCOOEHHOCTH pACMpPEICICHUs 3JICKTPOHOB
10 OpOUTAISIM B aTOMAX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPHUTYpaIHs aTOMOB.

[lepnonnueckuit 3axkoH u Ilepuonnueckas cucrtema xumudeckux annemeHTtoB . M. Menneneesa.
Ces3b nepuoandeckoro 3akoHa u Ilepuoanueckoil cucremsl xumudeckux 3neMmeHToB /. 1. Menneneesa ¢
COBPEMEHHOU TEOpUEN CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUsI CBOMCTB XMMHYECKUX 3JIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX W CIOKHBIX BEIIECTB MO TPYyNIIaM W MEpUoJaM. 3Hau€HHUE MEePHOIMYECKOTO
3aKOHa B Pa3BUTHUH HAYKH.

CrtpoeHue BemiecTBa. XMMHUYeCKasi CBsS3b. BHUIbI XMMHUECKON CBsI3U (KOBaJCHTHAas HEMOJSpHAs U
NOJISIpHAsi, HOHHAsA, MeTaJuIMueckas). MexaHu3Mbl 00pa3oBaHHs KOBAJEHTHOM XMMHUYECKOH CBA3M
(oOOMEHHBI W JTOHOPHO-aKUENTOPHBIN). BomoponHas cBs3b. BaneHTHOCTh. JIEKTPOOTPHUIIATEIHHOCTD.
Crenenb okucieHus. MIoHbl: KaTHOHBI U @HUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUSA. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA.
THUnbl KPUCTAIIMUECKUX PEIIETOK. 3aBUCUMOCTbh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonsTHe 0 qucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBas 101 BEIIECTBA B
pacTBope.

Knaccudukanus HeopraHudeckux coeauHeHui. HoMmeHkiaTypa HEOpPraHMYECKHMX  BEIECTB.
I'eneTnueckasi CBSI3b HEOPraHUYECKHUX BEILIECTB, MPUHAICKALIUX K PA3TUUYHBIM KJIACCAM.

Xumunyeckas peakuusa. Knaccudukanuss XMMHUYECKHX PEAKIM B HEOPraHMYECKON M OpraHMYecKOu
XUMHH. 3aKOH COXPaHEHUS] MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBpAIlEHUs SHEPIUU MPU XUMUYECKUX
peakuusx.

CKopocTh peakiuy, e€ 3aBUCHMOCTb OT pa3IM4YHbIX (akTopoB. OOpaTHMble peakiuu. XUMHYECKOe
paBHOBecue. DAKTOPHI, BIMSIONINE HA COCTOSTHUE XUMHUYeCKOoro paBHoBecus. [Tpunuun Jle [llarense.

OnexkTponutuyeckas auccoruanus. CunpHble U ciadbie 31ekTponuThl. Cpeaa BOAHBIX PacTBOPOB
BELIECTB: KUCIIasA, HENTpaabHasi, LEI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcrepuMEHTAIbHbIE METOJbl M3YUEHHUs BEIIECTB M HUX MPEBpAlleHH: JAEMOHCTpauus TaOmuIl
«Ilepuognyeckass cucrema xumudeckux diaemeHToB [J[. WM. MengeneeBay, wu3ydeHue Mojelen
KPUCTAUNIMYECKUX PELIETOK, HAaONI0JIeHHEe M OMHMCAaHUE JEMOHCTPAIlMOHHBIX M J1a0OpaTOPHBIX OMBITOB
(paznoskeHue nepokKcHua BOAOPOJa B MPUCYTCTBUU KaTalnu3aTopa, ONPEEIIEHUE CPellbl paCTBOPOB BEILIECTB
C OMOIIbI0 YHUBEPCATHHOTO UHIUKATOPA, pEaKIIMU HOHHOTO 0OMEHa), MPOBECHNE TPAKTHUECKON padOThI
«BnusHue pa3nuyHbIX GaKTOPOB Ha CKOPOCTh XMMHUUYECKOM peakLumy.



Pacuérhple 3amaun.

Pacuérel o ypaBHEHHSIM XUMUYECKUX PEAKIIMMA, B TOM YHCIIC TEPMOXUMHUYECKHE PACUETHI, PaCUETHI C
HCTIOJIb30BAHUEM TTOHATHS «MacCOBast J10JIs1 BEIIECTBAY.

Heopranunueckasi xummst

Hemeramnbl. Ilonoxxenue HemeramioB B Ilepuoauueckoil cucteMe xumuueckux snemeHToB I, U.
MeHpneneeBa W OCOOEHHOCTH CTpOEHHS aTroMoB. DU3MUYECKHE CBOWCTBA HEMETAUIOB. AJUIOTPOIHS
HEMETAIJIOB (Ha IMpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJloTeHOB, Cepbl, a3oTa, (ocdopa, yriepoma u
KPEMHHS) U UX COCTMHCHHUH (OKCHJIOB, KHUCIOPOICOAECPKAIINX KUCIIOT, BOJOPOIHBIX COSIUHEHUN ).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COCAMHEHUN.

Meramnsl. Ilonoxenune wmeramwioB B Ilepuogudeckoil cucreme XMMHYECKUX 3ieMeHToB [[. .
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0UEK aToMoB MeTayuioB. OOmme (usndeckue
cBOMCTBA MeTAJIOB. CIIaBbl METAJIIIOB. DJIEKTPOXUMUYECKUHN PsiJl HANIPSKEHU METaJlJIoB.

XHWMHYECKHE CBOMCTBA BAXKHEUIIMX METAILIOB (HATPUM, KA, KAJIbIIMA, MAarHUH, aJFOMUHHAM, ITUHK,
XPOM, KEeJIe30, MEJIb) U UX COSTUHEHUH.

OO61ue cnocoObl noxydeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

DKCepUMEHTANIbHBIE METOIbl H3Y4YEHHs] BEIIECTB M MX IMPEBPALlEHUI: HU3y4YeHHE KOJUICKIIHH
«Metaibl UM CIUIaBbI», 00pa3lOB HEMETAIJIOB, PEIICHUE JKCIIEPUMEHTAIbHBIX 3a/iay, HaOJIJIeHHe W
OMHUCAaHUE JEMOHCTPAIMOHHBIX W J1a0OpPaTOPHBIX OMNBITOB (B3aUMOJCHCTBHE THAPOKCHUIIA ATIOMUHHS C
pacTBOpaMH KUCJIOT U IIEI0UYeH, KaYeCTBEHHbBIE PEAKIIMU HA KATHOHBI METAIIJIOB).

Pacuérnbie 3amaun.

Pacuérbl Macchl BemiecTBa WiIM 00bEMa Ta3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA, MAacce WM
00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacuEThl Macchl (00BEMaA, KOJIMUYECTBA BEUISCTBA)
MPOJIYKTOB PEAKIIMH, €CIIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 1 )KU3Hb

Ponp xumuun B 00ecriedeHUH SKOJIOTHYECKOW, SHEPreTUYECKON 1 MUIIEBOH O€30MacCHOCTH, Pa3BUTUH
MeauiuHbl. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.

[Ipencrasnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUIEHHOTO MOJYyYEHUs BAXKHEUIIIUX BEIIECTB.

UYenoBek B MUpe BEUIECTB U MAaTEPUATIOB: BaXKHEHIIINE CTPOUTEIbHbBIE MAaTEPHAIbl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpacKu, CTEKJIO, KEpAMHKa, MaT€pUaibl JJIs 3JIEKTPOHUKH, HAHOMATepUasbl, OPraHUYECKUE U
MUHEpaIbHBIE YA0OPEHHUSI.

Xumusi U 370pOBbE UETOBEKA: MpaBWja HCIIOIH30BaHUS JICKAPCTBEHHBIX IIPENapaTroB, MpaBUiIa
0€30MMacHOTO HCIIOIH30BAHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMeTHBIX CBs3€l MpU M3ydeHHM o0lied U Heopranndecko xumuu B 11 kiacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTHM,
SIBJISIFOLIIUXCSI CACTEMHBIMM JIJ1s1 OT/AEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HbIN (hakT, TUTIOTE3a, 3aKOH, TEOPHs, aHallu3, CUHTE3,
KJ1accuukanmsi, MepuoANIHOCTh, HAOIIOICHHE, SKCTIEPUMEHT, MOJISTTUPOBAHNE, U3MEPEHUE, SIBJICHUE.

dusmka: Marepusi, OJHEpPrus, Macca, aToM, OJJEKTPOH, TMPOTOH, HEHUTPOH, WOH, H3O0TOIl,
PaMOaKTUBHOCTh, MOJIEKYJa, YHEPTrEeTHUECKU YpOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOe COCTOSIHHE
BelIecTBa, (PU3NUECKHE BETUYUHBI ¥ UHUIIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kierka, opraHu3Mm, SKOcUcTeMa, Onocdepa, Makpo- U MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH
BEIIIECTB B OPTaHHU3ME.

I'eorpacdus: MuHEpabl, TOPHBIE TOPOIBI, MTOJIE3HBIE HCKOMTAEMbIE, TOTLINBO, PECYPCHI.

TexHonmorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUIYprusi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuajioB, CEJIbCKOXO35HUCTBEHHOE IPOU3BOJICTBO, IHINEBAasi MPOMBIIUICHHOCTh, (apMarieBTHYeCKas
MIPOMBIIIICHHOCTh, TPOU3BOJCTBO KOCMETHYECKUX IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJIEKTPOHHAS TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



INDTAHUPYEMBIE PE3VIIBTATBI OCBOEHHA IIPOI'PAMMLBI [10 XMMHUKU HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpPeOOBaHHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMHCS IPOrpamMm
cpemHero oomero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM). HaydHO-MeTo 1n4ecKoi
OCHOBOI! /U1 pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHMSI IIPOrPaMM CPEAHEro oOIIero oopazoBaHus
SIBJIIETCSL CUCTEMHO-/1€ATEeIbHOCTHBIH MOAXOI.

B cooTBeTCTBHHM € CHCTEMHO-JESATEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX pPE3y/IbTaTOB
OCBOEHHUS IpenMera «XHUMHS» Ha YPOBHE CpEIHEro o0OIero o0pa3oBaHUs BbIJEIEHBI CIEAYIOLIUE
COCTaBJISIIOLIHE:

OCO3HaHHE OOYyYaIOUIUMHCS POCCHMCKOW Tpa)¥JaHCKOW HWACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIPEICICHUIO;

HaJIMYMe MOTHUBAIMU K O0YICHHIO;

LIeJICHANTPABICHHOE PA3BUTHE BHYTPEHHHUX YOEKICHUN JTUYHOCTU HA OCHOBE KJIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPAIUIUil 0a30BOI1 HAYKH XHUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXcs PYKOBOJICTBOBATHCS B CBOEH NEATEIBHOCTH LEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKAMH, MIPUCYIIIUMH IIEJIOCTHON CHCTEME XUMHUUYECKOT0 00pa30BaHus;

HaJU4he TPABOCO3HAHUSA HKOJOTUYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBUTh IEIH U CTPOUTH
KU3HEHHBIC IJIaHBI.

JIM4HOCTHBIE PEe3yNbTAaThl OCBOCHHUS TMpeaMeTa «XUMHUS» JTOCTUTAIOTCS B EAMHCTBE Y4eOHOU H
BOCITUTATEILHON JEATEIHLHOCTH B COOTBETCTBHHM C TYMAaHHCTHYECKHUMH, COIUOKYJIHTYPHBIMH, IYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJI€a]laMU POCCUMCKOTO IPaKIaHCKOTO OOIIECTBA, IPUHATHIMU B OOIIECTBE
HOpPMaMU W TIpaBUJIaMU TOBEJIEHUS, CMOCOOCTBYIOIIMMH TpOIleccaM CaMOMO3HAHMS, CaMOPa3BUTHS H
HPABCTBEHHOT'O CTAHOBIIEHUS JIMYHOCTU O0YUaOIIUXCSI.

JIn4HOCTHBIE PE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHS) OTpaxkaroT C(HOPMUPOBAHHOCTH OIBITA
MMO3HABATEIILHOW M TPAKTUUYECKOU JESITEIIBHOCTH OOYYalIIMXCS MO peaii3alliu MPUHATHIX B OOIIECTBE
IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTr0 BOCIUTAHMS:

OCO3HaHHUs O0YYAIOIIMMUCSA CBOUX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBOTIOPSAIKY;

MIPEACTABJICHUS O COIMATBLHBIX HOPMaX U MpaBUIaX MEKINIYHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NIEATEIHHOCTH MPHU CO3JIaHUU YUYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTHI JPYruxX MpH
aHAJIN3€ PA3TUYHBIX BUJOB YIEOHOM IEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacCJIeIUI0 OT€YECTBEHHON XUMUU;



YB@XEHHSA K IPOIECCY TBOpPYECTBA B OOJIACTH TEOPUU U MPAKTHUECKOrO MPUMEHEHUS XUMUH,
OCO3HaHHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTb pe3yjibTaT AJUTENbHBIX HaOIIOACHHH, KPOMOTIUBBIX
9KCIIEPUMEHTAJIBHBIX [IOMCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;

MHTEpECa M I03HABATEIBHBIX MOTHBOB B IOJYYCHHH W MOCJIEIYIOIIEM aHajdu3e HHPOpPMAaLUH O
MIEPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO [TOBEACHMUS;

CIOCOOHOCTH OIEHMBATh CHUTYallMM, CBS3aHHBIE C XWMHYECKUMH SIBICHUSMH, W TPUHUMATH
OCO3HaHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE IMOBEJICEHUE U MOCTYIKH CBOMX TOBApHILEH C MO3ULUN HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAaHUE NOCIEACTBUN ITUX NOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOro M 0e30macHoro odpasa KU3HU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHHsSI TIPaBHJI OE30MACHOTO OOpAICHUsI C BEIIECTBAMU B OBITY, MOBCETHEBHOM XKU3HU U B
TPYZOBOH ACATEIBHOCTH;

MOHUMAHUS I[IEHHOCTH MpaBWJI HMHIWBUIYaJbHOTO M KOJUIEKTMBHOIO O€30MacHOTrO IMOBEACHUS B
CUTYaLUSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUS TOCJEACTBUNA U HENPUITHUSI BPEIHBIX MPUBBIYEK (YNOTPEOIECHUs alKOroJisi, HAPKOTHKOB,
KYpEHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATEIIbCKON JAESITeNbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOHN U JIPYIHX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE y4acTHE B PELIEHUU IPAKTHUUECKUX 3ajad COLMAJIbHOM HANpaBIEHHOCTH (B
paMKax CBOEro KJiacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3YYEHHI0 Tpodeccuil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXXEHUsI K TPy, JIOJSAM Tpy/ia U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBUIYAJIBHOM TpaekTopuu oOpa3oBaHus, Oyaymien
npodeccun M peaau3allMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBA;

6) 3x0/10rMUeCcKOro BOCIMTAHUSA:

HKOJIOTHYECKHU 11e/1eCO00pa3HOro OTHOLIEHUS K MPUPOJE, KAK UCTOYHHUKY CYIIECTBOBAHMS KU3HHU Ha
3emie;

MMOHUMAaHHUS IJ100AILHOTO XapakTepa IKOJIOTHUYECKUX MPOoOJIeM, BIUSHUS S3KOHOMUYECKUX MPOLECCOB
Ha COCTOSIHME PUPOJIHON U COLMAIIBHOMN CPEIbl;

OCO3HaHMA HEOOXOJMMOCTH MHCIIONB30BaHMUA JOCTIKEHHMM XMMUU JUIsI pElIeHHs BOIPOCOB
palMOHAIBHOTO IPUPOAOIOIB30BAHNUS;

AKTHUBHOTO HENPUATUS JEHUCTBHM, NMPUHOCALIMX BpEI OKPYKAKOLIEH NPUPOJHON cpele, yMEHUs
MIPOTHO3UPOBATh HEOJArONpPHUITHBIE HKOJIOTMYECKUE TMOCIEACTBUS MpeANpUHUMAEeMbIX JEUCTBUH H
MpeA0TBpaIIaTh UX;

HaJIM4Usl Pa3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHHS, SKOJIOTMYECKON KYJIBTYpbI, OIBITa JESATEIBHOCTH
9KOJIOTMUYECKOM HaIlpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCSI UMHU B MTO3HABATEIbHON, KOMMYHUKATUBHOM
U COLIMAJIbHOW MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO IPOTHUBOCTOSThH HI€0JIOTUH XeMohoouu;

7) HEHHOCTH HAYYHOI0 MIO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIeCTBEHHON MTPAKTUKH;

MOHUMAaHUS CleNU(UKH XUMHUHM KaK HayKH, OCO3HAHUs €€ poju B (POPMUPOBAHUU PALMOHAIBHOTO
HAay4YHOTO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBIeHUS 00 OKpYy)KarollleM MHUpE Kak O €IMHCTBE



IPUPOJBl U UEJIOBEKAa, B IO3HAHWM INPUPOAHBIX 3aKOHOMEPHOCTEM M pPELIEHHH IpOoO0JIeM COXpaHEHMs
IIPUPOJHOTO PABHOBECHS;

yOexKIEHHOCTH B O0COOOH 3HAYMMOCTH XHMHH [UISi COBPEMEHHOW [IUBHIM3alUU: B e
TYMaHHCTUYECKON HAaNpaBJICHHOCTH U BaKHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KYJIbTYPHI,
peleHNH TJ00aJBHBIX MPOOJEeM YCTOMUMBOIO DPAa3BUTHUS 4YEIOBEYECTBA — CHIPbEBOM, IHEPreTUUECKOM,
IUIIEBOM M SKOJIOTMYECKOH 0e3011aCHOCTH, B Pa3BUTHM MEIUIMHBI, OOCCIIEYEHUU YCIOBHM YCIEIIHOro
TpYZAa U 3KOJIOTHYECKH KOM(POPTHOM JKU3HU KKOT0 YeHa 00IIeCTBa;

€CTECTBEHHO-HAy4YHO! I'PAaMOTHOCTU: IOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS, HUCIIOIb3YEMBIX B
€CTECTBEHHbIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BAaTh IOJy4aeMble 3HaHMA JJs aHaAIuW3a U OObACHEHMS
SBJICHUM OKPY)KAIOLIEr0o MHUPAa W IPOUCXOJAIIMX B HEM HM3MEHEHUH, yMEHHs JeinaTb OOOCHOBAaHHbBIE
3aKJIIOYCHHST HA OCHOBE HAy4yHBIX (PAKTOB M UMEIOIIUXCA JaHHBIX C IEJBI0 IMOJYyYCHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh XMMUYECKME 3HAHMUSA JUIsl pelIeHus IpobiieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K TO3HAHUIO U MCCIIEI0BATENBCKOM ACATEIBHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHMIO U €CaMOOOpPa30BaHHIO, K aKTHUBHOMY
MIOJIyYEHHIO HOBBIX 3HaHUH 110 XMMHUU B COOTBETCTBHUHM C )KU3HEHHBIMU OTPEOHOCTAMU;

HHTepeca K 0COOEHHOCTSAM TpyJia B pasjInyHbIX cepax MpodhecCUOHATbHON 1A TeIbHOCTH.
METAINIPEJMETHBIE PE3YJIbTATBI

MeTanpeamMeTHbie pe3yabTaThl OCBOCHUS YI€OHOTO TIpeaMeTa «XUMHUsS» Ha YPOBHE CPEAHETO OOIIEeTo
00pa3oBaHMs BKIIOYAIOT:

3HaYuMBbIe s (GOPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCIUILIMHAPHBIE
(MexXmpenMeTHbIe) O0OleHayYHbl€ IOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpPA U
CHGHI/I(l)I/IKy MCTOAOB IMO3HAHUA, HMCIIOJL3YCMbBIX B CCTCCTBCHHBIX HAayKaxX (MaTepI/Iﬂ, BCIICCTBO, SHEPrusd,
SBJIGHUE, MPOLIECC, CUCTeMa, Hay4YHBIH (aKT, MPHUHIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCcleI0BaHue, HaOtoIeHne, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHble y4yeOHble JIeHCTBUS ([IO3HABaTEIbHbIE, KOMMYHHKAaTUBHBIE, pETYISTHUBHBIE),
oOecrieunBaromne ¢GopMupoBaHue (OYHKIIMOHATBHOW TPaMOTHOCTH M COLMAIBHOM  KOMIETEHIIUU
oOyJaronuxcs;

CIOCOOHOCTh OOYYarOMIMXCs UCIOIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE
3HAaHUA 1 YHUBCPCAJIbHLBIC y‘I€6HI>I€ I[CflCTBI/ISI B IO3HABATEIbHON U COHHaHBHOﬁ IMPAaKTHUKE.

MeranpeameTHbie pe3yJIbTaThI OTpaXaroT OBJIAJICHUE YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATENbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU MO3HABATEIbHBIMHU ACHCTBHUAMM:

1) 6a3oBble JIOrHYeCKHE TeiiCTBUS:

CaMOCTOATENBHO (hOPMYITHUPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEeNEeNATh LENu JeATEeIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HMX JTOCTHKEHHUS, COOTHOCUTH
pe3yAbTaThl IEATETbHOCTH C TIOCTABICHHBIMU LIETISIMU;

HCIIOJIB30BaTh NIpU OCBOCHUU 3HAaHUHU HpI/IéMBI JIOTUYCCKOr'0 MBIINUJICHHUA — BBIICIATH XapPaKTCPHBIC
IMPpHU3HAKU HOHATHH " YCTaHABJIMBATb HX B3aMMOCBA3b, HMCIIOJIB30BATh COOTBCTCTBYIOIIUC ITOHATUSA JIA
OO0BSICHEHUS OTACNBHBIX ()aKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKAIIMY BEIIECTB U XUMUYECKHUX PEAKIIHiA;

YCTaHaBJIMBATE NPUINHHO-CICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTHYCCKHUE PacCCYKACHUSA (I/IHHYKTI/IBHI)Ie, JACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BBISBJIIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBACMBIX SIBICHUAX, (OPMYITHUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MPUMEHSTh B TMPOIIECCe MO3HAHUS, MCIOJb3yeMble B XMMUU CHMBOJHYECKHE (3HAKOBBIC) MOJEIH,
HpeO6paSOBI)IBaTI) MOJCIIBHBIC IPCACTABICHUA — XUMHAYECKUN 3HAK (CI/IMBOJ'I) DJIEMEHTA, XHMHNUYCCKas1
dbopmyna, ypaBHEHHE XUMHUYECKOW PEAKIIUU — MPH PEIICHHH y4eOHBIX MO3HABATEIBHBIX U MPAKTHUYECKUX



3aja4y, NPUMEHSATh Ha3BaHHbIE MOJEIbHBIC TPEACTABICHUS [UISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIECTB U XUMUUYECKUX PEAKIIHI.

2) 6a3oBbIe HCCIeN0BaATEIbCKHE IeliCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O IO3HAHUS BEIIECTB U XUMUYECKUX PEAKITU;

(dbopMynupoBaTh LEAM U 3aJa4d KCCIEIOBaHUS, HCIIOJIB30BAaTh IMOCTABIEHHBIE U CAMOCTOSITEIHLHO
chOopMyIUPOBAHHBIE BOMPOCH! B KAU€CTBE NHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIs1 (HOPMUPOBAHUSI TUTIOTE3bI
10 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BJIAJIETh HABBIKAMH CAMOCTOSATEIBLHOIO IJIAHUPOBAHUS U MPOBEICHUS YYEHUUYECKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHsS HaOI0aTh 3a XOAOM IIPOLEcca, CAMOCTOSATEIbHO IPOTHO3UPOBATH €ro
pe3ynbrat, (GopMyIupoBaTh O0000IIEHUS U BBIBOJBI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB
WCCJICTIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAaHHON padoTe;

npuOOpeTaTh ONBIT YYEHHYECKOH HCCIIEAOBATENBCKOM W TPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOATEIHLHOMY IIOMCKY METOJOB PpELICHHUS MNPaKTUYECKUX 3ajad,
MPUMEHEHUIO PA3JTUNYHBIX METO/IOB MTO3HAHHUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTUPOBATHCSA B PA3MYHBIX HMCTOYHHUKAX HWHPopManuu (HaydyHO-TIOMYJSipHAs JIMUTEpaTypa
XUMHUYECKOTO COJIEp>KaHusl, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHaIu3upoBaTh HHOOPMALIUIO
pa3IMYHbIX BUAOB U (HOpM  TpeACTaBICHUS, KPUTUYECKH OLIEHWBaTh €€ JIOCTOBEPHOCTh U
HEMIPOTHUBOPEUYNBOCTH;

(dbopMyIIMpOBaTh 3ampPOChl U MPUMEHSITH PA3ITMYHBICE METOJIBI MPU MOUCKE W 0TOOpe MHpOopMmammH,
HE0OXOIMMOM sl BHITIOJTHEHUST Y4EOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

MpUOOPETATh OMBIT UCTIOIH30BAHUS MH(GOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PAa3IUYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONMTUMATbHYIO (hopmy mpenctaBieHus nHopmanuu (CXeMbl, rpadukw,
rarpamMmbl, TaOJIHIIbI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KadyecTBE CPENCTBA MpU paboTe ¢ XUMUYECKOW HH(OpMalUe:
NPUMEHSTh MEXKIpeIMETHbIC ((QH3MYeCKHe ¢ MAaTeMaTHYeCKHE) 3HAaKd U CUMBOJIBI, (OPMYJIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

MCIOJIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISITHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH JAeHCTBHAMM:

3a/laBaTh BOIPOCHI IO CYIIECTBY O0OCYX/JaeMOll TeMbl B XOJie¢ Auajlora W/WiIM JAUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (OPMYIMPOBaTH CBOM MPEIOKEHHS OTHOCHUTEIBHO BBIIOJIHEHUS MPEATOKEHHOU
3a/1a4u;

BBICTYIaTh C  MPE3CHTAllMe  pe3yJbTaTOB  IMO3HABATEIbHOM  JIEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPaKTUYECKON pabOThI 110 UCCIIEI0OBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peau3alii y4eOHOTo MpoeKTa 1
(dbopMynHpoBaTh BHIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MYyTEM COTJIACOBAHUS MO3HIMHA B
XoJie 00CcyxaeHus 1 0OMeHa MHEHHUSIMHU.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJsiTHBHBIMU J€CTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MIO3HABATENbHYIO JEATEIbHOCTD, ONpeaess eé
[eMH U 33aJa4d, KOHTPOJIMPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTUPOBATH IMpEAjaraeMblii aaropUTM
JEUCTBUI TIpU BBITIOJIHEHUU YUEOHBIX W HCCIIENOBATENbCKUX 3a/ay, BbIOMpaTh Haubonee 3peKTUBHBIM
CIoco0 UX penieHus ¢ y4€TOM TOJYUICHHS] HOBBIX 3HAaHUM O BEIIECTBAX M XUMHUUECKUX PEAKIIHSIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AESITETbHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudecKasi XUMUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTD MPEJICTABICHUNA O XUMHUYECKOW COCTABIIAIOIICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIM XMMHUH B TIO3HAHHUH SIBJICHUH TTPUPOIBI, B (POPMUPOBAHUN MBIIUICHUS W KYJbTYPhl TUYHOCTH, €€
(YHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOAMMOW JJisi PEHICHHS MPAKTHYECKUX 3a7ad M DKOJIOTUYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpelie;

BJIQJICHUE CHUCTEMON XHMHUYECKUX 3HAaHWM, KOTOpass BKIIOYACT: OCHOBOIOJIATAIONIUE TOHSATHUS
(XMMHYECKUH  DJJIEMEHT, aToM, DJJEKTpOHHAs  000joYkKa  aToma,  MOJEKyJda,  BaJCHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, XMUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BEpHyTass W COKpalIéHHAas),
MOJIb, MOJISIPHAs Macca, MOJISIPHBIA O0BEM, YIICPOJHBIN CKeleT, (PyHKIHMOHAIBbHAS TPYINA, paguKa,
WM30MEpHs, HU30MEphbl, TOMOJOTHYECKUA PsJ, TOMOJOTH, YTJICBOJOPOJBI, KHUCIOPOA W a30TCOJEpIKallHe
COCIMHECHHS, MOHOMEp, IOJMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIC COCIWHEHHS), TCOPUU H
3aKOHBI (TEOpPHUSI CTPOCHUS OPraHWYECKUX BemecTB A. M. BytiepoBa, 3ak0H COXpaHEHHS MacCChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XHMHW; MHUPOBO33PEHUYCCKUEC 3HAHMS, JICKAIIHNE B OCHOBE
MMOHUMAHHUS MPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SABJICHUH, (DaKTOJOTHYECKHUE CBEICHHS O CBOMCTBAX,
cocTaBe, MOJYYEHWU U 0E30MacHOM HCHOJIB30BAHUU BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JCSITeITLHOCTH YETIOBCKA,;

c(OPMUPOBAHHOCTh YMEHUH BBIIBIISITH XapaKTEPHBIC MPHU3HAKA TOHITHH, YCTaHABIMBATH WX
B3aMMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIHNE MTOHATHS MPU ONKUCAHUU COCTaBa, CTPOCHUS U MTPEBPAICHHIA
OpPraHUYECKUX COCTMHCHHIA;

cOPMHUPOBAHHOCTh ~ YMEHUH  HWCIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUIS  COCTAaBJICHHS
MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamiéHHON) (QOpMYyT OPraHUYECKUX BEIIECTB H
YpaBHEHUH XUMHUYECKMX pEaKlMid, M3rOTaBIMBATh MOJIEIH MOJIEKYJ OpPraHMYECKUX BELIECTB JUIS
WJUTIOCTPAIMH UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMUPOBAHHOCTh YMEHUH yCTaHABIMBATH NMPHHAJICKHOCTh M3YyUCHHBIX OPTaHWUYECKHUX BEIICCTB
M0 UX COCTAaBY M CTPOCHUIO K OMpeNeIEHHOMY KIACCy/TpymIe COeAUHEHUN (YTIIeBOIOPOIbI, KUCIOPO U
a30TcojiepKallie COSAMHEHMs, BBICOKOMOJIEKYISpPHBIE COEIMHEHMs), JaBaTb KM Ha3BaHUA TIO
cucremarnyeckoir HoMeHknatype (IUPAC), a Takxke NpUBOANTH TpPUBUAIBHBIE HA3BaHUS OTIEIBHBIX
OpPraHWYECKUX BEMIECTB (ITHUIICH, IPOIWICH, alleTUJICH, STUICHIJIMKOIb, TIUIEPHH, PEHOI, (hOpMaThICTH/I,
areTapJeTu]l, MypaBbHHAS KHUCIIOTA, YKCYCHAs KHCIIOTa, OJICMHOBAs KHCJIOTA, CTEAPHHOBAs KHCIIOTA,
TII0K03a, PpyKTO3a, Kpaxmall, IeJTI0I03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI OINPEAETATh BHUIbl XUMUYECKOW CBSI3U B OPraHMUYECKUX COEIUHEHUSX
(onuHapHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS MMPUMEHSTH TIOJI0KEHUS TCOPUH CTPOCHHS OPTaHUIECKUX BEmecTB A. M.
BytnepoBa ans 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHECHHUS
MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh COCTAaB, CTPOCHHE, (PUINYSCKHE W XUMHUYCCKHE
CBOWMCTBA THITMYHBIX IMPEICTABUTEIICH PA3TUYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH, dTHUJICH,
MPONWJICH, ameTwuieH, OyrammeH-1,3, meTwiOyramueH-1,3, OeH30J, METAHON, 3TaHOJ, STHUJICHIJIMKOb,
TIMLEpUH, (EHON, aleTanbIeru]l, MypaBbHHAs M YKCYCHas KHCIOTHI, TJIFOKO3a, Kpaxmai, IIeJITI0NI03a,
AMHUHOYKCYCHasi ~KHCIIOTa), WIITIOCTPUPOBATh T'EHETHUECKYI0 CBs3b MEXKIYy HHUMH ypaBHEHUSMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH C UCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMUPOBAHHOCTh yMEHHS XapaKTePHU30BaTh WCTOYHUKH YIJIEBOJOPOTHOTO CBIPhS (HE(TH,
MPUPOJIHBIN ra3, yroisk), CIOCOOBI UX MEePepadOTKH U MPAKTUIECKOe IPUMEHEHNE POAYKTOB epepaboTKu;



c(OpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS IO XMMHYECKUM YpaBHEHUSIM (Macchbl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEILEeCTBA MM MPOAYKTAa PEaKIHH IO HU3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOT'O M3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTH YMEHHI BJIaJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOAAaX HAyYHOT'O TMO3HAHUS,
UCIOJIb3YEMBbIX B XHMHHU IPU H3YYEHUU BEIIECTB W XUMHUYECKHUX SIBICHUN (HaOIOJIeHUE, MU3MEpeHue,
SKCIIEPUMEHT, MOJCIIMPOBAHKE), UCIIOJIb30BATh CUCTEMHbIE XUMUYECKIE 3HAHUS JJIs IPUHATUS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BELLIECTBAMU U UX IPUMEHEHUEM;

cOpPMUPOBAHHOCTh YMEHUH COONIO/IaTh TpaBUja IOJB30BAHHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM 000pyAOBaHHMEM, a TakKe IMpaBuia OOpAaIlEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OPMHPOBAHHOCTh YMEHH IJIAHUPOBATH U BBIOIHATh XUMUYECKUN SKCIEPUMEHT (TPEBpaIICHUs
OpPraHWYECKUX BEIECTB IIPY HArpeBaHWM, IOJYYCHHE 3TWJICHA U U3Y4YCHHE €ro CBOMCTB, KAaUYECTBEHHBIC
pEeaKiuu OpPraHuYeCcKHX BEIIECTB, JeHATypalus OeJKOB MpPH HAarpeBaHUU, LIBETHBIE peakIHH OEIKOB) B
COOTBETCTBUM C IpPaBHJIAMU TEXHUKH O€30MACHOCTH IMPH OOpallleHHH C BEIIECTBAMU U JIAOOPATOPHBIM
000pyIOBaHUEM, MPEICTABIATh PE3YJIbTAaThl XMMUYECKOTO AKCIEpUMEHTa B (opMe 3amucH ypaBHEHHA
COOTBETCTBYIOIINX PeaKUuil 1 (HOPMYIHPOBATH BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO0 MH(OPMALIHIO, MOTYy4aeMyI0
U3 pa3HbIX UCTOYHHUKOB (CpeicTBa MaccoBor nHpopMaluu, IHTepHET U Jpyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIO/ATh MpaBHUIa JKOJOTHMUYECKH IIeIeCO00pa3HOro MOBENCHHS B
OBITY ¥ TPYJOBOH JEATEIBHOCTH B LEJSIX COXPAHEHHS CBOETO 370POBBS U OKPYKAIOIIEH IPUPOIHOM Cpesbl,
OCO3HaBaTh ONACHOCTb BO3JECUCTBUS HAa JKUBBIE OPraHU3Mbl OINpPEACIEHHBIX OPraHMYECKUX BEILIECTB,
noHumMasi cMmbica nokasarens [1JIK, mosicHsaTe Ha mpuMepax crnocoObl YMEHBIIECHUS U MPEAOTBPAILEHUs UX
BPEHOTO BO3JICHCTBHS HA OPTaHU3M YEIIOBEKA;

e 00y4YaIOMIMXCsl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTHh 3HAHUSA 00
OCHOBHBIX JOCTYIHBIX METO/aX [MO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHUII;

JUIS CTIETBIX M CJIA0OBHUIALIMX OOYYArOMIMXCS: YMEHHE HUCIIONb30BaTh PElbeHO-TOUCUHYIO CHUCTEMY
obo3nauennii JI. bpaiist i 3anmucu XUMHYECKUX (OPMYIL.

11 KIIACC

[IpenMeTHBIEe pe3ynbTaThl OCBOCHUA Kypca «O011as U HeopraHudeckasi XuMHUsD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHHUI: O XUMHUYECKON COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOM KapTUHBI
MHUpa, POJIU XUMHUH B TIO3HAHUH SIBJICHUHN MIPUPOJIbI, B POPMUPOBAHUU MBITIUICHUS M KYJIBTYPBI TUYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW 7Sl pEeHIeHHs MPAKTHUECKUX 3aJad M HKOJIOTUYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3710POBBIO U IPUPOJIHON CPeAE;

BJIAJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHWM, KOTOpas BKJIOYAET: OCHOBOIOJATAIOIINE MOHSATUA
(XMMHYECKUI 3JIEMEHT, aTOM, MU30TOI, S-, P-, d- JICKTPOHHBIC OPOHMTAIM aTOMOB, MOH, MOJIEKYJia, MOJIb,
MOJIApHBIA 00BEM, BaJCHTHOCTh, DJEKTPOOTPUIIATENBHOCTh, CTENEHb OKHWCICHHS, XUMHYECKas CBS3b
(xoBalleHTHAsl, MOHHAs, METaJUIMYecKas, BOJOPOAHAs), KPUCTAJUITMUECKas PEIETKa, THUIBI XUMHUYECKUX
peaKkuuii, pacTtBOp, OHJIEKTPOJUTHI, HEDICKTPOJIUTHI, HIEKTPOIUTUYECKAS ITUCCOLMUALMS, OKHCIUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOW pPEaKIMH, XUMHUYECKOE€ PABHOBECHE); TCOPHUH U 3aKOHBI (TEOpHUS
AJIEKTPOJIUTUYECKON NHUCCOLMALNU, nepuoauueckuil 3akod /. . Menzaeneesa, 3aKk0H COXpaHEHUSI MacChl
BEIIECTB, 3aKOH COXPAaHEHUS W TMPEBpAIlEHUs SHEPrHH MPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3bIK XUMUU, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIINE B OCHOBE TOHUMAHUS TPUUYUHHOCTH U
CUCTEMHOCTH XMMHYECKHUX SIBJICHUH, (PAKTOJOTHYECKHUE CBEIICHUS O CBOMCTBAxX, COCTaBe, MOJIYyYEHUU W
0€30MMacHOM HCTOIh30BAaHUH BRXKHEUIITNX HEOPTAaHHUECKUX BEIIECTB B OBITY M MPAKTHUECKOH JAESITeIbHOCTH
YEJI0BEKA;



c(OpPMUPOBAHHOCTh YMEHHH BBIABIATh XapaKTepHble MPHU3HAKU TOHSATUH, YCTaHAaBIMBaTh UX
B3alMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIINE MOHSATHUS MPU OMHCAHUM HEOPraHMYECKUX BEIIECTB U UX
[IPEBPAILICHHUI;

c(OPMUPOBAHHOCTh YMEHUH HCIIONH30BATh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBIICHUS (HOPMYII
BEILIECTB U YpPaBHEHUU XMMHUYECKUX peakiui, cuctematndeckyro HomeHkinarypy (IUPAC) u tpuBuaibHbIC
Ha3BaHMSI OTACIbHBIX HEOPTaHUYECKUX BEIIeCTB (YrapHblil ras, yriaeKkucibli ra3, aMMUaK, raiéHas u3BecTb,
Herami€Hasi U3BeCTbh, IMThEBAsl COJIa, MUPUT U JIPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHUH ONPEAEISATh BAICHTHOCTh M CTENIEHb OKMCICHUSI XHUMHUYECKUX 3JIEMEHTOB
B COCIMHEHHUSAX DPA3JIMYHOIO COCTaBa, BHJ XUMHYECKOW CBS3M (KOBaJleHTHas, MOHHAs, MeTaJUIMYecKas,
BOJIOPOJHAs) B COCAMHEHMSX, THUI KPHUCTAJUIMYECKOM pEemETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJICKYJISIpHAsi, WOHHAs, METaUIMYecKas), XapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
COCIUHCHHUI;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATh NPUHAMJICKHOCTh HEOPTaHWYECKUX BEIIECTB MO HUX
COCTaBY K ONpENEeN€HHOMY KiacCy/Tpymme COeIWHEHUI (IIPOCThie BEIIeCTBA — METaUIbl U HEMETaJllbl,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHH pPACKpBIBAaTh CMBICT Tepuoamueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPHUPOBATh €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

chOpPMUPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh JIIEKTPOHHOE CTPOEHHUE aTOMOB XHUMHUYECKUX
sanemeHToB 1-4 mnepuonoB Ilepmoamueckoit cuctembl xumudeckux osiemeHtoB [[. WM. Mengeneesa,
UCIOJB3ys TOHATHS «S-, P-, O-3J€KTPOHHBIC OPOUTAINY», «IHEPIETHUYCCKUE YPOBHH», OOBICHITH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKUX AJIEMEHTOB U UX COCIMHEHUI M0 MeprojaM U rpynrnam
[Iepuoanueckoit cucreMmsl XxuMuueckux 3iueMeHToB J[. . Menneneesa;

cOPMUPOBAHHOCTh yYMEHHW XapakTepu30BaTh (OMHUCHIBATh) OONME XUMHYECKHE CBOWCTBA
HEOPraHUYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, TOATBEPK/IATh CYIIECTBOBAHNE TCHETUYECKOM CBSI3H MEXTY
HEOPraHMYECKUMHU BEIIECTBAMH C IOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCU(ULIUPOBATH XUMHYECKHE PEAKIUU MO PA3IUYHBIM MPU3HAKAM
(4ucity ¥ coCTaBy pearupyromnx BEIIeCTB, TCIIOBOMY 3P PEeKTy peakinu, N3MEHESHUIO CTCTICHEH OKUCIICHHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa);

cOPMUPOBAHHOCTh YMEHUH COCTaBIATh YPaBHEHHsI pEaKUUH pa3IWYHBIX THUIIOB, TOJHBIE H
COKpaIIEHHbIE YPAaBHEHUSI PEAKIMil HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, TIPU KOTOPBIX ATH PEAKIUU UIYT
JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH TPOBOJIUTH PEAKIMH, TOATBEPXKIAIONINE KAYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTH OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MTOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX pPeaKIlnii;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIui OT Pa3TUYHbIX
(hakToOpoB; XapakTep CMENICHUS XHMHUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ACHCTBUS
(npunun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JIeKAIIHNE B OCHOBE
MIPOMBIIIIJICHHOTO TIOJIYYEHHUsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke cOPpMUPOBAHHOCTDH MPEICTABICHUI 00
OOIINX HAYYHBIX MPUHIIUIIAX U IKOJIOTHUECKUX MPoOIeMax XUMHUECKOTO MPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAWTH BHIYUCICHHUS C MCIOJIb30BAHUEM TIOHITHS «MaccoBas JOJIs
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XMMHUYECKHX PEAKIUAX, MACCHl BEIIECTBA HIIH
00BEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HWIM OO0BEMY OJHOTO W3 YYaCTBYIOUIUX B
pEeaKuy BElIECTB, TEIUIOBOTO 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUsS MacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS YHEPTUH;



c(hOPMHUPOBAHHOCTh YMEHUW COOJIOMAaTh TMpaBWJIa TOJH30BAHUS XMMHYECKOW TMOCylIoH U
ma0opaTOpHBIM OO0OpPYAOBaHUEM, a TaKXKE IMpaBWia OOpalIeHus] C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IJIAHUPOBATh U BBIMOJHITh XHUMHUYECKUN JKCICPUMEHT (pa3iokKeHHE
MEepPOKCHJIa BOJIOPO/Ia B IPUCYTCTBUH KaTalu3aTopa, ONpe/iejIeHHe CPpelibl paCTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCAJIHLHOTO UHIUKATOPA, BIUSHUE PA3IMYHBIX (DaKTOPOB HA CKOPOCTh XUMUUECKON PEaKIUu, peaKkIuu
MOHHOTO 00OMEHA, KaueCTBEHHBIC PEAKIINH Ha CYIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS,
pelieHne SKCIepUMEHTAIbHBIX 3a/1a4 1o TeMaMm «Metamisy u «HemeTaibl») B COOTBETCTBUU € IIPaBUIaMHU
TEXHUKU 0€30MacHOCTH MpU OOpAIICHUU C BEIIECTBaMU U Ja0OpaTOPHBIM 00OpyIOBaHUEM, MPEICTABISATDH
pe3ynbTaThl XMMHYECKOTO SKCIIEpUMEHTa B (GopMe 3alucH ypaBHEHUH COOTBETCTBYIOUIMX peakUuil u
(hOopMyIIMpPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3HPOBATh XUMHUUYECKYIO0 WH(OPMAIIUIO, TMOTYIaeMYyIO
U3 pa3HbIX UCTOYHHUKOB (CpeIcTBa MACCOBOM KOMMYHHUKaIMK, IHTEpPHET U IPYTUX);

c(OpMUPOBAHHOCTh YMEHUH COOII0JaTh MpaBHJa SKOJOTHYECKH I€JecO00pa3HOro MOBEICHUS B
OBITY U TPYJOBOU JIEATEIHHOCTH B LEJISIX COXPAHEHHS CBOETO 370POBBS M OKPYKAIOIIEH MTPUPOJTHON CPEIIbl,
OCO3HaBaTh OMACHOCTh BO3JICUCTBHUS HA JKMBBIC OPraHU3MBbI OINPEICIEHHBIX BEIIECTB, IMOHUMAS CMBICI
nokazarens [IJIK, mosicHaTe Ha mpuMepax cmocoObl YMEHBIIEHHsS] M TMPEAOTBpAIEHUS WX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

VIS O0YYaroNIMXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMECHHE NPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHHII;

JUIS CTIETIBIX U CJIa0OBUAAIIUX OOYYAIOMIMXCS: YMEHHE HMCIOJb30BaTh PElbeHO-TOUCUHYIO CUCTEMY
obo3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux (GopMyIL.



TEMATHYECKOE ITNTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HauMmenoBanue pa3aenoB u KOHTpOJIL HpaKanec (III/I(l)pOBbIe)
n/m TeM NPOrpaMMbl Bceero HbIE KHe oOpa3oBaTe/ibHbIE
padoThbI padoTbI pecypcnl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipenmet oprannueckoit
XIEMEH Te (I: - https://resh.edu.ru/
1.1 ' p P . 3 https://www.yaklass.ru/
OpraHUYECKUX COECIMHEHUN
A. M. bytneposa
Hroro no pazgeny 3
Paznen 2. Yraesogopoasl
Mpee & VIIEBOLODO https://resh.edu.ru/
bHBI B bl
2.1 peden YIICBOROPOA 2 https://www.yaklass.ru/
— aJIKaHbl
HenpenensHubie https://resh.edu.ru/
2.2 YTJI€BOIOPObL: ATKEHBI, 6 1 https://www.yaklass.ru/
AJIKaJUEHBbI, aJIKUHbI
53 ApomaTtnueckue 5 https://resh.edu.ru/
' YIIEBOAOPOIBI https://www.yaklass.ru/
[IpupoiHbIE UICTOUYHUKHT
24 PHPOA 3 1 https://resh.edu.ru/
' YIJICBONOPONOB H X https://www.yaklass.ru/
nepepadoTka
Hroro mo pazueny 13
Pa3nen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHus
https://resh.edu.ru/
3.1 Crpret. Genon 3 https://www.yaklass.ru/
Ansaeruasl. KapOoHOBBIE https://resh.edu.ru/
3.2 7 1
KHUCHO0THI. CII0XKHBIE AP https://www.yaklass.ru/
https://resh.edu.ru/
3.3 YTIeBoAE! 3 1 https://www.yaklass.ru/
Hroro no paszneny 13
Pasznea 4. A3oTcoaeprxkaiye OpraHudecKkue coe{uHeHust
AMUHBI. AMHUHOKHCITOTHI. https://resh.edu.ru/
41 3
benku https://www.yaklass.ru/
Hroro mo pazueny 3
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Pa3pnen 5. BeicOKOMOJIEKY /I PHBIE COCAUHEHHUSA

[Tnactmaccel. Kayuyku.

51
Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

2

34

https://resh.edu.ru/

https://www.yaklass.ru/
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11 KITACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HaumMeHoBaHune
Ne (uudposbie)
pa3ejioB U TeM Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NMPOrpaMMbl padoThI padoThbI
pecypcbl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aK0
11 HK na 3 https://resh.edu.ru/
’ cpuoaMtecKai https://www.yaklass.ru/
CHUCTEMA XUMHUYECKHUX
anemenToB 1. U.
Menneneesa
CTtpoeHue BelecTBa.
12 M p 5 H 4 https://resh.edu.ru/
’ HOToobpasne https://www.yaklass.ru/
BEIIECTB
https://resh.edu.ru/
1.3 XUMHYECKUE PEAKITUN 6 1 1 hitps://www.yaklass.ru/
Hroro mo paszneny 13
Pa3nea 2. Heoprann4yeckasi xumust
https://resh.edu.ru/
2.1 Merauer ) 1 https://www.yaklass.ru/
https://resh.edu.ru/
2.2 HemeTaminl 9 1 1 D
https://www.yaklass.ru/
CBs3b
HEOPraHWYECKHUX U https://resh.edu.ru/
2.3 2
OpPraHUYECKUX https://www.yaklass.ru/
BEILECTB
Hroro no paszneny 17
Pasznea 3. Xumusd u :Ku3Hb
https://resh.edu.ru/
3.1 XUMHA U KU3HD 4 D
https://www.yaklass.ru/
Uroro mo pazneny 4
OBHIEE KOJIMYECTBO
1 34 2 3

YACOB I10 ITPOTPAMME
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