


HOACHUTEJBHASA 3AIIMCKA

IIporpaMmma mo XMMHUM Ha ypoBHe cpemHero oOmero oOpa3oBaHusi pa3paboOTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 No 273-@3 «O0 obpasoBanuu B Poccuiickoit dDenepanumy,
TpeboBaHUI K pe3yibraTaM OCBOEHHs (enepaibHON 00pa30BaTENIbHOW MPOrpaMMbI CPEeIHEro OO0MIero
obpazoBanust (POII COO), npencraBieHHBIX B DenepambHOM TOCYIAPCTBEHHOM O0OpPa3OBaTENIbHOM
crangapte COOQO, ¢ yuérom Konuenmn npenonasanus yueOHOro npeamera « XUMUs» B 00pa3oBaTEIbHBIX
opranm3anusix Poccutickoii ®enepanuu, peamu3yrOIIMX OCHOBHBIE O0pa3OBaTeIbHBIE MPOTPAMMBL, U
OCHOBHBIX NonoxkeHui «CTpareruu pasButus BocnuTaHus B Poccuiickoil @enepanuu Ha nepuof ao 2025
roga» (Pacnopspxenue [Ipasurenscrsa P ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOAXOAOB K pa3paldOTKe MPOrpaMMbl MO XUMHUU, K OMNPEAENICHUIO OOIIel CTpaTeruu
00y4eHHs], BOCTIUTAHHSI M PA3BUTHs OOYyYarOIUXCsl CpeACTBaMU yueOHOro mpeamera « Xumus» s 10—11
KJlaccoB Ha 0a30BOM ypOBHE COCTaBWJIM  KOHIenTyanbHble mojokeHus @DIrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJIeH, CONEpKaHWs, pe3yJbTaToB oOOy4deHHs U TpeOOBaHWI K YPOBHIO
MOJTOTOBKHU BBIITy CKHIKOB.

Xumudyeckoe o0OpasoBaHME, TMOJNy4aeMOe BBITYCKHUKAMU 00meo0pa3oBaTebHON OpraHu3aliy,
SIBJIIETCSI HEOThEMJIEMOH 4acThiO UX 0Opa3oBaHHOCTH. OHO CITy)KHUT 3aBEPIIAIOLINM STAlOM pPeajH3aluy Ha
COOTBETCTBYIOLIEM €My Oa30BOM YypPOBHE KJFOUEBBIX LIEHHOCTEH, NPUCYIIHX LEJIOCTHON CHCTEME
XUMHYECKOro O00pa3oBaHMWs. OJTH LEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPHUPOXbL, (POpPMHPOBaHUS
MHPOBO33PEHUs] U OOIIeH KyJNbTyphbl YENOBEKa, a TAaK)KE HKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K
CBOEMY 3IIOPOBBIO M MPHPOIHON cpene. Peanusyercs xumMudeckoe oOpa3oBaHne OOyYarOIUXCs HA YPOBHE
cpennero odmero oOpa3oBaHUsl CPeACTBaMHU y4eOHOro mpenMera « XUMHs», COAEpIKaHUE M MOCTPOSHHUE
KOTOPOTO OIpeneNieHbl B MPOrpaMMe MO XMMHH C Y4E€TOM CHenu(pUKH HayKH XUMHH, €€ 3HA4eHUs B
NO3HAHUU MPUPOIBLI U B MATEPUATBHOMN JKU3HU OOIIECTBa, a TAKXKE C YYETOM OOLINX LeNel U MPUHIIHIIOB,
XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSIHHE CHCTEMBbl cpenHero obmero obpasosanuss B Poccmiickoit
®enepaunu.

XuMUsT Kak 3JEMEHT CHCTEMbl €CTEeCTBEHHBIX HAyK Hrpaer ocoOyl pojib B COBPEMEHHOH
LUBWJIN3ALNN, B CO3JaHUM HOBOH 0a3bl MarepuainbHOH KyabTypel. (OHa BHOCHT CBOH BKJax B
dopMHUpOBaHHE PALMOHAJIBPHOIO HAYYHOTO MBIILICHHS, B CO3JaHHE IIEJIOCTHOIO TMPEACTaBIeHHUs 00
OKpYJKaroIleM MHUpPe Kak O €AMHCTBE MPHUPOIBI U YEJOBEKa, KOTOpoe (HOPMHUpPYETCs B XMMUH Ha OCHOBE
MOHMMAHHS BEIIECTBEHHOIO COCTaBa OKPYIKAIOIIEr0 MHpPA, OCO3HAHUS B3aUMOCBSI3H MEKAY CTPOECHUEM
BEIIECTB, UX CBOHCTBAMH M BO3MOXKHBIMU OOJIACTSIMH MPUMEHEHHUSI.

TecHO B3aMMOAENCTBYSI C IPYTHMMU €CTECTBEHHBIMH HAyKaMH, XUMHs CTaja HEOThEMJIEMOH YacCThIO
MHPOBOH KYJBTYPbl, HEOOXOIUMBIM YCJIOBHEM YCIEUTHOrO TPyAa W SKU3HU Ka)KIOro 4jieHa OOINecTBa.
CoBpeMeHHass XUMUS KaK HayKa CO3UATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTHI HAIPABJICHA HA pEIleHUEe
rI00aTbHBIX MPOOJIEM YCTOWMYMBOTO PA3BHUTHSI YEIOBEYECTBA — CHIPHEBOH, SHEPTETUYECKOW, MHINEBOM,
SKOJIOTUYECKOH 0€30MacHOCTH M OXPaHBI 30POBBSL.

B cootBercTBHM ¢ oOUmIMMM LETSIMH U MPUHLUMIAMU CpeaHEro odumiero oO0pa3oBaHHs COAEpIKaHHUE
npeamera «Xumus» (10—-11 xmaccel, 6a30BbIil ypOBEHb W3yU€HUs]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA
OOIIEKYIbTYPHYIO MOATOTOBKY OOYyHaIOIMUXCsl, HEOOXOMUMYIO UM Ui BBIPAOOTKH MHUPOBO33PEHUYECKHIX
OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHMS B JKH3Hb COLIMYMa, NPOAOJUKEHHs OOpa3OBaHHs B Pa3IMYHBIX
00acTsIX, HE CBSA3AHHBIX HEMOCPEICTBEHHO C XMMHUEH.

CocraBnsroliuMu  ipenMeTra « XUMHSD» SIBISIFOTCSL 0a30Bble Kypchl — «OpraHuyeckas XUMHS» H
«OO0mmas u HeopraHU4ecKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEPKaHHUs KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOI1 HayKH: cHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHUH (C BKIFOYEHHEM 3HAHUN U3 OOLIel XUMUHN) U
opranudeckoil xumuu. @OpMHUPOBAaHUE NAHHOW CHUCTEMbI 3HAHWH NPU HW3yUEHUH MpeaMera oOecrieunuBaeT
BO3MOYKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0OPa3Hsl BEIECTB HA OCHOBE OOIIUX MOHSTUH, 3aKOHOB U TEOPHIt
XUMHH.



CtpykTtypa conepkanust KypcoB — «Opranuueckas xumusi» u «OOImas u HeopraHu4eckass XUMHUsD»
copMupoBaHa B MporpaMme 1o XMMHHU Ha OCHOBE CUCTEMHOTO MOIX0a K N3yUEHUI0 yueOHOro Marepuaia
u 00yClOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUHA Ha OINMpPENENEHHBIX TEOPETUYECKUX
ypoBHsAX. Tak, B Kypce OpraHu4eckoill XHMHHU BEILIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KIJIACCHUECKOMN
TEOpPUU CTPOEHUsI OPraHUYECKHUX COEJUHEHHUH, a TakKe€ Ha YPOBHE CTEPEOXHMHUYECKHX U 3JIEKTPOHHBIX
NpeACTaBICHUN O cTpoeHuH BemecTB. CBeneHust 00 M3y4aeMbIX B Kypce BEIECTBAX NAKOTCS B Pa3BUTHH —
OT YTJIEBOAOPONOB A0 CJOXHBIX OMOJOTMYECKH AKTHBHBIX COEIUHEHHUN. B Kypce opraHudeckoil XuMHuu
MOJIy4Yal0T pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO o0miero o0pa3oBaHHsl NEpPBOHAYAIbHBIC
NPEACTABICHUS O XUMHUYECKOH CBSI3H, KJIACCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOICTB
BELIECTB OT UX CTPOEHUS], O XUMUYECKOHN peaKkLnu.

ITon HOBBIM yIJIOM 3peHHUs B IpeaMere « XuMus» 0a30BOrO yPOBHS PacCMATPUBASTCSA M3YUYEHHBIH HA
yPOBHE OCHOBHOIO o0Imero oOpa3oBaHHMs TEOPETUUECKUH Marepual U (PaKTOJIOrMYeCKHe CBENEHUS O
BEIIECTBAX M XUMHUECKOH peaknuu. Tak, B wyacTHOCTH, B Kypce «OOmas u HeopraHudecKas XHUMHsD
OOy4aroIUMCsl  TIPEJOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE TMEPHOAMYECKOrOo 3aKOHa C
O0IIEeTEOPETUIECKUX U METONOJIOTHIECKUX TO3ULUH, rTy0Ke MOHSATh HCTOPUUECKOEe M3MEHEHUe ()yHKIU
3TOTO 3aKOHA — 0T 00o0maroIIel 10 OOBACHSIOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucrtemMa 3HaHUNA O BaXHEHIIMX BEIIECTBAX, WX COCTaBE, CTPOCHHUH, CBOWCTBAX U
NPUMEHEHNUH, & TaKKe O XHUMHUYECKMX peakLUMsXx, HUX CYLUIHOCTHU M 3aKOHOMEPHOCTSX IpOTEeKaHUs
ponogHserca B Kypcax 10 u 11 knaccos sneMeHTaMu COAEPKAHUs, MMEIOIIUMU KYJIBTYPOJOTHYECKUNA U
NPUKJIAHOW XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3U XUMHHU C APYTUMH HAyKaMH,
PAaCKpBIBAIOT €€ pOJb B IMO3HABATEJIbHOM W TPAKTUYECKOW MAESITeTbHOCTH YEJOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHIO YBAKEHUS K MPOLIECCY TBOPUECTBA B OOJACTU TEOPHH U MPAKTUYECKHUX MPHIIOKEHUH XHUMHH,
MIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOINECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX
C XUMUEH, KPUTHYECKH OCMBICIUBATh MHPOPMALIMIO M NMPUMEHATh €€ AJIS MOTOJIHEHUs] 3HAHUH, PeLIeHHs
UHTEJUIEKTYJIbHBIX M SKCIIEPUMEHTAIBHBIX HMCCIIEIOBATENbCKUX 3a7ad. B memom copepskanue yueOHOTro
npeaMera «XUMHsS» TAHHOTO YPOBHS M3YYEHHS OPUEHTHPOBAHO Ha (popMupoBaHUE y OOYyYarOIIMXCS
MHPOBO33PEHYECKOH OCHOBBI JJIsi IOHUMaHMsA (HUIOCO(PCKUX HIeH, TaKUX KaK. MaTepHaNbHOE E€AMHCTBO
HEOPTraHMYECKOro M OPTaHUYEeCKOrO MHUpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB MX COCTABOM U CTPOCHUEM,
MO3HABAEMOCTb MPUPOJHBIX SIBJIEHUI MyTEM 3KCIEPUMEHTa U pelIeHMs] NPOTUBOPEUYMM MeEXIy HOBBIMU
dakTaMH M TEOPETUUECKUMH MPEIANOChUIKAMH, OCO3HAHHE pPOJM XUMHHM B PELICHUH 3KOJIOTHYECKUX
npodiem, a Takke nmpodsieM cOepeKeHNsT IHEPTETHUECKUX PECYPCOB, ChIPBS, CO3IaHUSI HOBBIX TEXHOJIOTUH U
MaTepuasos.

B maHe pemeHus 3ama4 BOCHHUTAHHUS, PA3BUTHUS M COLUAIM3ALMM OOYYAIOIIMXCSl TPUHSTHIE
IIPOrpaMMOM MO XMMHUH MOAXOABI K ONPEEICHUIO COAEepKaHUs U IOCTPOEHUs MIpeMeTa MpelyCMaTpUBatOT
¢dbopMupOBaHNE YHUBEPCATIBHBIX YUEOHBIX AEHCTBUH, NMEIOIINX 0a30BOE 3HAUYEHHUE ISl Pa3IMYHBIX BHUIOB
IESATeNbHOCTH: pPEIleHHsI MpoOsieM, IMOHMCKa, aHamu3a U o0paboTku HH(POPMAIMK, HEOOXOIUMBIX IS
npuoOpeTEeHNs] ONbITa MPAKTHUECKON U MCCIEeN0BATEIbCKON NEATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B
MO3HAHUU XUMUU.

B npakTuke mpenonaBaHus XUMHH KaK HA YPOBHE OCHOBHOTO 001ero o0pa3oBaHus, Tak U Ha yPOBHE
cpennero obmero oOpa3oBaHMs, MPU ONPENEICHUH CONEPIKATENbHONW XapaKTEPUCTUKU LeNel H3yudeHHs
NpeaMeTa HANpaBJICHUEM MEPBOCTETICHHONW 3HAYMMOCTH TPATULMOHHO MPHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOH HAyKHU Kak 00JIacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHIECKON AESITEIHbHOCTH YEJIOBEKa U
KaK OJIHOTO W3 KOMIIOHEHTOB MHpPOBOH KyJjbTypbl. C METOAMYECKONW TOYKH 3pEHHs TakoW MOAXON K
OTpeAeNIeHUIO LieNel N3y4eHUs MTpeIMeTa SIBJISIETCs] BIIOJHE ONpPaBIaHHbIM.

CornacHo naHHOH TOYKE 3pEHMs IJIABHBIMU ILEJSIMH M3YYEHHUs NpeaMera «XuMmus» Ha 0a3oBOM
ypoBae (10 —11 KJ1.) SIBISIOTCS:

e (opmMupoBaHHE CHUCTEMbI XUMHYECKHX 3HAHUH KaK BaKHEWINEH COCTaBISIFOLICH eCTeCTBEHHO-
HAYYHOH KapTHHBI MUPa, B OCHOBE KOTOPOM JIEXKAT KIIFOUEBBbIE MOHATHUS, PyHAAMEHTAIbHBIE 3aKOHBI
U TEOPUM XHMMHM, OCBOEHHE sI3blka HayKH, YCBOEHHE W IIOHHMAaHHUE CYIIHOCTH JOCTYITHBIX



0000LeHn T MHPOBO33PEHUECKOr0 XapakTepa, O3HAKOMJIEHME C HCTOpPHEH HX pa3BUTHA U
CTaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHE MPEICTABICHHIT O HAYYHBIX METOAX MO3HAHHS BEIECTB U XUMHUYECKIX
peakuuii, HeOOXOOMMBIX MJisi MPUOOPETeHHs YMEHHWIl OPHEHTHPOBATbCS B MHpPE BELIECTB H
XUMHUYECKHUX SIBJICHHI, MIMEIOIUX MECTO B MPUPOAE, B MPAKTHUECKON M MOBCEIHEBHOM KHU3HH,

® pa3BUTHE YMEHUH M CHOCOOOB [ESITENIbHOCTH, CBSI3aHHBIX C HaONMIOAeHHEM M OOBSICHEHHEM
XUMHYECKOT0 3KCIIEPUMEHTa, COOJIFOICHNEM MPaBHJI 0€30MacHOr0 0OpaIeHHsI ¢ BEIECTBAMU.

Hapsiny ¢ 3Tum, comepskarenbHasi XapakTepUCTHKA LIeed U 3a/1a4 M3Y4eHUs PeaAMeTa B MporpaMme
N0 XMMHH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH MPHOPUTETAMH B CUCTEME CPEIHEro
obwero oOpasosanusi. CerofHs B MpenofaBaHUM XUMHM B OOJbliIel CTeNeHH OTAAETCS MPearovTeHHe
NPAKTHYECKOH KOMIIOHEHTE COfep:KaHusi OOyuYeHHs, OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHUKA
00meo0pa3oBaTeNbHOM  OpraHW3alMy, BIAACIOIIEro HE Ha0OpOM 3HaHUH, a (PYHKUMOHAIBHOM
IPAMOTHOCTBIO, TO €CThb CHOCOOAMH UM YMEHHUSIMH aKTHBHOTO MOJNY4Y€HHs 3HAHWUN W MPUMEHEHUs UX B
peabHOM JKU3HU 151 pelleHHs PAKTHYECKUX 331a4.

B cBsi3u ¢ 3THM npH M3yueHUH Tpenmera « XMMUS» AOMHHHUPYIOLIee 3HaUeHHe MPUOOPETAIOT TaKkue
LeJTH U 33]]a4H, KaK:

amantanus OOydYaroIIMXCS K YCJIOBUSM JWHAMHUYHO pAa3BUBAIOLIETOCs MHpa, (HOPMHpPOBaHHE
UHTEJIEKTyaJlbHO ~ Pa3BUTOH  JIMYHOCTH, TOTOBOM K  CaMOOOpa3OBaHMIO,  COTPYOHHYECTBY,
CaMOCTOSITEJIbHOMY TPUHSTHIO TPAMOTHBIX PEIIEHHN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C
BEIECTBAMH U MX MPUMEHEHUEM,;

dopmupoBaHue y OOYYAIOLIMXCA KIIOYEBBIX HABBIKOB (KJIOYEBBIX KOMIIETEHIIMH), HMEFOIIUX
YHHBEPCAIbHOE 3HAYEHHE Ui PA3MYHbIX BHIOB JAESTEIbHOCTH. pEIleHUs MpoOsieM, MOMCKA, aHaIu3a U
00paboTku HMHpOpPMAIMH, HEOOXOAMMBIX Uil NMPHOOPETEHMs OMbITa AEATEIBHOCTH, KOTOpas 3aHHMAaeT
BA)KHOE MECTO B IMO3HAHUM XHUMHH, a TaKKe Uil OLEHKH C MO3ULUN 3KOJOrMYeckoil Oe30macHOCTH
XapakTepa BJIMSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPraHU3M 4YeJIOBEeKa U MPUPOAHYIO CPeny;

pasBUTHE TO3HABATENBHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
O0yH4aroLIUXCs: CIOCOOHOCTH CaAMOCTOSITENIbHO MPUOOPETaTh HOBbIE 3HAHUS MO XUMHH B COOTBETCTBUH C
JKH3HEHHBIMH TIOTPEOHOCTSIMU, MCIIOJIb30BaTh COBPEMEHHBIE HH(POPMALMOHHBIE TEXHOJIOTUH JIsl TOMCKA U
aHajaM3a y4eOHOH U HayYHO-TIOMYIAPHON HH()OPMALIMK XUMUYECKOTO COIePIKaHMUS;

dopMupoBaHMe U Pa3BUTHE Yy OOYYAIOLIMXCS ACCOLMATHBHOIO M JIOTHYECKOTO MBbILUICHHS,
HaOJIOaTeNbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpPbleé OCOOEHHO HEOOXOAUMBI, B YAaCTHOCTH, IMPH
IUITAHUPOBAHHUU M MPOBEJCHUH XHMHUYECKOTO SKCIIEPUMEHTA,

BOCIUTAHHE Yy OOydaroImuxcsi yOeKIEHHOCTH B TYMAHHMCTHYECKOH HAMpPaBIEHHOCTH XUMHH, €€
BAKHOW POJHM B PEIICHHWH [NIOOANBHBIX MPOOJIEM pALHOHAIBHOTO MPUPOIOINOIb30BAHHS, MOMOJIHEHHUS
SHEPTreTHYECKUX PECYPCOB U COXPAHEHHS MPUPOIHOTO PABHOBECHS, OCO3HAHUSI HEOOXOUMOCTH OepeKHOro
OTHOLIEHHsI K MPHUPOAE U CBOEMY 3/0POBBIO, a TAK)Ke MPHOOPETEHHUS OIbITA UCIOIb30BAHUS MOJTYUYSHHBIX
3HAHHI AJIS1 TPUHATHS IPAMOTHBIX PELICHHUI B CUTYALSIX, CBSI3aHHBIX C XMMHUUYECKHMU SIBICHUSMH.

B yueOHOM miaHe cpemnero oOmiero oOpasoBaHusl mpeaMerT « XUMHUs» 0a30BOrO ypOBHsS BXOOUT B
COCTaB IpenMeTHOI 00nacTu « ECTeCTBeHHO-HAYYHbIE TPEIMETHD».

OOuiee 4MCIO YacOB, OTBEACHHBIX I M3YyYEHHs] XUMHM, Ha Oa30BOM YpOBHE CpenHero olliero
oOpazoBanus, cocrasisier 68 yacos: B 10 kinacce — 34 yaca (1 yac B Hememo), B 11 kimacce — 34 gaca (1 gac B
Heneno), 68 yacos B 11 ki1acce TEXHOJNIOTHYECKOTO TMPOQHITS.



COAEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHNYECKASA XUMUA

Teoperndeckne 0CHOBBI OPraHH4eCKOH XHMHH

IIpenmer opraHM4ecKONM XUMHHU. €€ BO3HMKHOBEHHUE, Pa3BUTHE U 3HAYEHHE B IOJYYEHUM HOBBIX
BElIeCTB M MarepuasnoB. Teopus cTpoeHMsl opraHudeckux coeauHeHuil A. M. BytnepoBa, €€ OCHOBHbIE
nojioxkeHus1. CTPpyKTypHBIE (GOPMYJIbI OPTraHMUECKHX BELIECTB. I oMoJorus, n3omepusi. XUMHUYeCKasl CBS3b B
OpPraHUYEeCKHUX COCTMHEHMSIX — ONMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KiIaccU(pUKALMM OPraHMYECKHX BemecTB. HoOMeHKIaTypa OpraHHYecKux
coeMHEHUN (cucTeMaThdeckas) M TPUBHAJIBHBIE HA3BAHMUS BAKHEHINIUX TPEACTABUTENEH KJIacCOB
OpPraHUYEeCKHUX BELIECTB.

DKCIepUMEHTANIbHbIE METOABl N3yUEHUs BEIECTB M MX MPEBPAIIEHH: O3HAKOMIIEHHE C o0pasuamMu
OpPraHUYeCKHUX BELIECTB U MaTepHalaMH Ha X OCHOBE, MOAEIHPOBAHUE MOJIEKYJ OPraHUYECKHUX BELIECTB,
HaOJIOIGHHE M ONMHCAaHWE JEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAINEHHIO OPraHMYECKUX BEINECTB IPH
HarpeBaHuu (IUIaBJICHUE, OOYTJIMBAHUE W TOPEHIE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — MpocTeilIne NpeacTaBUTeNn
aJIKaHOB: (PU3NYECKHE M XUMHUECKHE CBOWMCTBA (peakLy 3aMEIeHUs] U TOPEHUs ), HAXOXIEHHE B IPUPOE,
MOJIy4Y€HUE U IPUMEHEHUE.

AJIKeHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHM psn. OTWIeH U TMpONujeH — MpocTeiine
NPEACTABUTENIN  aKEHOB:  (U3MYeCKHe W  XUMHYECKHEe CBOWCTBAa (peakumu THAPUPOBAHMUS,
rajIOreHUPOBAHUS, THIPATALINH, OKUCICHHS U TIOJIMMEPU3ALINH ), TIOJTYYeHHUE U IPUMEHEHHE.

Ankanuensl: OytanueH-1,3 u merunOyraguen-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE CBOHCTBA
(peaxuus monuMepusanum). [loxydeHne CHHTETUYECKOro Kay4uyKa U Pe3UHBL

AJNKUHBI. COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHH psin. ALeTuieH — NpOoCTeHIunit
NPEACTABUTEINb AJKHHOB. COCTAB, CTPOCHHUE, (PU3MUECKre U XMMHIECKHIE CBOMCTBA (PEeaKIK IHIPHPOBAH U,
rajloreHUPOBAHUS, THIPATALIUH, TOPEHHUS), IOJyYeHHE 1 IPUMEHEHHE.

Apenbl. beHsoun: coctas, cTpoeHHe, GU3NIECKUE U XUMHUECKHE CBOHCTBA (PeakLUy TajoreHUPOBAHMS
U HUTPOBAHWS), MOJyUYE€HHE W TPUMEHEHHue. Jonyon: cocmas, cmpoeuue, Quauyeckue u Xumuyeckue
ceolicmea (peakyuu 2ano2eHUPOBAnUs U HUMPOBAHUs), noayyenue u npumenene. TOKCHYHOCTb apeHOB.
I'eneTnyeckas CBsi3b MEXKAY YIJI€BOAOPOAAMH, MPUHAIIECIKAUMHI K PA3JINYHBIM KJIACCAM.

IIpuponHbie UCTOUHUKH yrieBogoponos. Ilpupoanslil ra3 u nonytHele HedTsiabIe ra3el. HepTh u eé
npoucxoxaenne. CrocoOwl nepepadoTkn HeTHU: MeperoHka, KPeKUHr (TePMHYECKHH, KaTaJUTHYEeCKUH),
nuponu3. [IpoaykTel mepepaboTkn HepTH, UX NMPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObiTy. KameHHbIi
yTOJIb U MPOAYKTHI €r0 nepepaboTKu.

DKCepUMEHTANbHbIE METOABl N3yUEHUs BEIECTB M MX NPEBpAIlEeHUI: O3HAaKOMJIEHHE ¢ oOpasuamu
IUTACTMACC, KaydyKoB U pe3uHbl, koekumn «Hepte» u  «Yromp», MonenmupoBaHHE MOJEKYJ
yTJIEBOAOPOAOB M TaJOr€HONPOM3BOAHBIX, NMPOBEACHHE MPAKTHUECKOW paboThl: MOJNyueHHE 3TUJICHA U
WU3y4YE€HUE ero CBONCTB.

Pacuérnele 3anaun.

Brruciaenuss mo ypaBHEHHIO XUMHYECKOW peakuuu (Macchl, OOb&Ma, KOJMYECTBA HCXOIHOTO

BEIIECTBA WJIM TMPOAYKTA PEAKUUU IO HM3BECTHBIM Macce, OOBEMYy, KOJHMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKLIIH).
Kucnopoacoaep:xkamue oprannieckune coeAnHeHHUs!



[IpenenbHbIE OMHOATOMHBIE CHUPTHL. METAHON M 3TAHON. CTPOCHHE, (U3NYECKHEe U XUMHUECKHe
CBOWCTBA (pEaKLMH C aAKTUBHBIMH METAJIJIAMH, TaJIOT€HOBOJOPOIAMH, TOPEHHE), MpUMeHeHue. Bonoponnbie
CBSI3U MEKAY MOJIEKyJaMH CUpTOB. JleliCTBIe METaHOIa 1 STAHOJIA HA OPTaHU3M YeJIOBEKaA.

MHOrOaTOMHBIE CIUPTHL. JTUJICHIJIMKONb M TIJIMLEPHUH. CTPOeHHE, (U3NYECKHEe U XUMHUYECKHE
CBOWCTBa (B3aMMOJEHCTBHE CO INEJIOYHBIMM METAJUIAMH, KadeCTBEHHAs pEeaklHuss Ha MHOTOATOMHBIE
cnupThl). JlelicTBue Ha OpraHu3M desoBeka. [I[puMeHeHne rimnepruHa 1 3TUIICHT UK OJIS.

@DeHON: CTPOCHHE MOJEKYJbl, (U3MYECKHe W XUMHUYECKHe CBOHCTBa. TOKCHYHOCTH (heHoda.
[Tpumenenue ¢eHomna.

Anpnerunpl U Kemowusi. DPOpMaNbIerwy, aueTaNbIeTHA. CTPOeHHe, (PU3MYecKrue M XUMHYECKHE
CBOWCTBA (pEeaKIMK OKHCICHNSI U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKLIUH ), TIOJIYYECHNE 1 PUMEHEHUE.

OnHOOCHOBHBIE TIpeAebHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHAsl KUCJIOTBI. CTPOEHHE,
dusnyeckue U XUMHUYECKHE CBOHCTBa (CBOMCTBA, OOIIME U Kilacca KUCIIOT, peakuust srepuduxanumn),
nojiydeHue U npuMenenne. CTeapruHOBas U OJEMHOBAsI KUCJIOTHI KaK MPEACTABUTENIH BBICIINX KapOOHOBBIX
KHCJIOT. MBIJIa KaK COJIM BBICIINUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE IeHCTBUE.

CrnoxHble 3QHUpPE KaK NPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['maponu3 ciokHbIX 3¢gupos. Kupsr
I'mpponus xupos. Ilpumenenne xupos. buonorudeckas poJb XKUPOB.

VYrneBoabl: cocTaB, kiaccuuKamus yrieBoAOB (MOHO-, AHM- W monucaxapuasi). [nmokoza —
NpOCTEHIINN MOHOCAXapua: OCOOEHHOCTH CTPOCHHUS] MOJIEKYJIbl, (PU3NYeCKHe U XHUMHUYECKHE CBOHCTBA
(B3aumopneiicteue ¢ ruzppokcuaoM menu(ll), oxucneHune ammmadHbBIM pacTBOpoM okcuma cepebdpa(l),
BOCCTaHOBJICHHE, OpOXXEHHE TJIFOKO3bl), HaXOXIAEHHE B NPUPOAE, NPUMEHEHHE, OHOJOTHYecKas pOJib.
dotocunTe3. PPyKTO3a KAK U30MEP TIIFOKO3BL

Kpaxman u nesutronio3a Kak npupoaHble nmoauMepel. CTpoeHHe KpaxMaia U HeJUTF0JI03bl. Pusnueckue
U XUMHYECKHE CBOMCTBA KpaxMasa (THAPOJIN3, KAUE€CTBEHHAs PEaKIUs C HOJIOM).

DKCEePUMEHTAIbHbIE METOABI N3yUEHUs BEIECTB M MX IPEBPALICHHI: MIPOBEACHUE, HAOMOAEeHIE U
OIHCAHHE IEMOHCTPALMOHHBIX OIBITOB. FOPEHHUE CITUPTOB, KAUECTBEHHbIE PEAKLIUU OTHOATOMHBIX CITUPTOB
(oxkucnenne stanoma okcupoMmM Menu(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOACHCTBHE TJHUIEPUHA C
rugpokcunom wmenu(ll)), ampaerunoB (OKHCIIEHHE aMMHAYHBIM pacTtBopoM okcuaa cepebpa(l) u
rugpokcunom menu(ll), B3ammozneiicTBue Kpaxmala C HOAOM), NPOBENEHUE TPAKTHUECKOH padoThI:
CBONCTBA PaCTBOPA YKCYCHON KUCJIOTBL

Pacuérnble 3amaun.

Brrucnennuss mo ypaBHEHHIO XUMHYECKOH peakuuu (Macchl, 0Ob&Ma, KOJHYECTBA HCXOIHOTO
BEIIECTBA WJIM TMPOAYKTAa PEAKUUU IO HM3BECTHBIM Macce, OOBEMYy, KOJHMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKLIIH).

AzoTcopeprkaline OpraHuuecKrue COeIHEHMS.

AMUHOKHCIIOTHI KaK aM(pOTepHbIE OpraHudecKue coenuHernss. Pu3ndyeckne u XUMHUYECKHEe CBOMCTBA
aMHHOKUCIIOT (Ha puMepe ruinHa). buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTuasl.

benkn kak mpuUpOIHBIE BBICOKOMOJIEKYJISIPHBIE COEOUHEHUs. [lepBHuHAs, BTOpUYHAS M TPETHYHAS
CTpyKTypa OenkoB. XHUMHUECKHE CBOHCTBAa OENKOB: THAPOININ3, IEHATYpPAaLlUs, KaYeCTBEHHBbIC PEAKLUU Ha
Oenxu.

DKCIEePUMEHTAIbHBIE METOIbl M3YUEHHs] BEIIECTB M HX INPEBpPAIlCHUN: HAOMIOAEHWE M ONMHCAHHE
JIEeMOHCTPALIMOHHBIX OIBITOB. I€HATYpaLys OCJIKOB MPH HArPEBAHUH, LIBETHBIE PEAKLIUN OEJIKOB.

BBICOKOMOJIEKYJISIPHBIEC COEANHEHHS

OCHOBHbBIE MOHSTHS XUMHUH BbICOKOMOJICKYJIIPHBIX COEIMHEHUI: MOHOMEp, MOJIHMED, CTPYKTYpPHOE
3BEHO, CTENEHb TNOJMMEPH3alNH, CpeNHsAs MOJeKyysipHas wmacca. (OCHOBHBIE METOIbI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COETUHEHNUN — MOJMMEPHU3ALH U TOJHKOHACHCALIHSL.

DKCIEePUMEHTAIbHBIE METOABI N3yUEHUs BEIECTB M MX IPEBPAIIEHHIi: O3HAKOMIIEHHE ¢ oOpa3naMu
NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYYyKOB.

Me:xnpeaMeTHBbIE CBSI3H.



Peanusanus MeXNpeaMETHBIX CBA3€H MPU H3YYEHHH OpraHudeckol xumuu B 10 knacce
OCYILECTBIISIETCST 4Yepe3 HCIOJIb30BAaHME Kak OOIUX eCTECTBEHHO-HAYYHBIX IOHSATHH, TaK U TOHATHUH,
SIBJISFOLIMXCSI CHCTEMHBIMH JJ1s1 OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0ume ecTecTBEHHO-HAYUHBIC TIOHATHS SIBJICHUE, HAy4YHbIN (DaKT, TUMOTE3a, 3aKOH, TEOPHsl, aHAJIN3,
CHHTE3, KJIaccu(puKaIus, NepuoIUIHOCTb, HAOIIOIEHHE, U3MEPEHHUE, SKCIIEPUMEHT, MOACIHPOBAHNE.

DusmnKa: MaTepust, SHEPTH, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPTeTUIECKUN YPOBEHbD, BEIECTBRO,
TeNo, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PHU3NUECKNEe BETUYUHBI U €UHHLIBI UX H3MEPESHHUSI.

buonorus: knerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OHOJIOTHYECKH
aKTUBHbBIE BelecTBa (OEKH, yTrIeBOABL, KUPBL, (PEPMEHTHI).

I'eorpadusi: MUHEpasbl, TOPHBIE MTOPOJIBI, MOJE3HbIE HCKOMAEMBbIE, TOIIJIMBO, PECYPCHI.

TexHONOTrMs: TUINEBbIE TMPOAYKTB, OCHOBBI PALMOHAJIBHOTO MHUTAHHUS, MOWINUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE TPeTapaThl, MaTepHAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.



COAEP/KAHUE OBYYEHUA 11 KJIACC
OBLIAA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckue 0CHOBbI XMMHUHU

Xumudyeckuii 3yneMeHT. AToM. Sapo aToMa, W3OTOMBL DJEKTPOHHAsE 00OJOYKa. DHEPreTUYeCKHe
YPOBHH, MOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- 37eMeHThl. OCOOEHHOCTH paclpeneseHus SJIeKTPOHOB
1o opOHTAISIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHYHUTYpaLHst aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuommnueckas cucrema xumudeckux saemeHToB JI. M. Menpneneesa.
Cas3p nepuoanueckoro 3akoHa u Ilepuoauueckoii cucrembl xuMmudeckux saemeHtoB Jl. M. Menneneesa ¢
COBPEMEHHOU TEOPHUEH CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U
00pa3yeMbIX MMHU TMPOCTBIX U CIOXKHBIX BELIECTB IO TPyNIaM M IMEpHOAaM. 3HAUYE€HHE NMEePUOIUYECKOTrO
3aKOHA B PA3BUTUU HAYKH.

Ctpoenne BemecTBa. XUMHUYECKasi CBA3b. BUIbl XUMHU4ECKOH CBSI3U (KOBAJIEHTHAs HETIOJISIpHAS U
NOJISIPHAs, HWOHHAs, MeTayM4yecKkas). MexaHu3Mmbl 00pa3oBaHUs KOBAJEHTHOH XHMHYECKOH CBS3H
(oOMeHHBIE W JOHOPHO-aKUENTOPHbIN). BomopomHast cBsizb. BaleHTHOCTh. DJIEKTPOOTPULIATENILHOCTb.
Crenenp okucneHus. MoHbI: KATUOHBI U AHUOHBIL.

BermecTa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsl. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTBA.
Tunbe! KpUCTAIIMUECKUX PELIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIMA KPUCTAIINYECKON PELIETKH.

ITonsTHe 0 quCnepcHbIX cuctemMax. MICTUHHBIE U KOJUIOMAHbBIE pacTBOPbl. MaccoBasi 10J1s1 BELIEeCTBa B
pacTBope.

Knaccupukanust HeopraHudeckux coenwHeHuid. HoOMeHKIaTypa HEOPraHUYECKUX  BEIIECTB.
I'enernueckas cBA3b HEOPraHUYECKUX BELIECTB, MPUHAMIEKALTUX K PA3JIMUYHbBIM KJ1acCaM.

Xumuueckas peakiust. Kinaccupukamyst XUMUYECKUX PEaKLHid B HEOPraHUYECKOH M OpPraHMYeCKON
XUMHUH. 3aKOH COXPAaHEHHsl MacChl BELIECTB, 3aKOH COXPAHEHUsI U MPEeBPaLIEHUs] SHEPTUU NTPU XUMUUYECKUX
peaxLusx.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inyHbIX (pakTopoB. OOpaTUMbIE peakLuu. XUMHUECKOe
paBHOBecue. PaKTOPDL, BIUSIOIINE HA COCTOsIHUE XUMHUUecKOoro pasHoBecus. [Ipunuun Jle [HlaTenbe.

OnextponuTtnueckas aucconuauus. CunbHble U cinalOble 3aekTponuTsl. Cpena BOAHBIX PacTBOPOB
BELIECTB: KUCNas, HelTpajbHasl, eJI0YHasl.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE PEAKIIIH.

DKCepUMEHTANbHbIE METOAbl M3YYEHHUs BELIECTB M HX MPEBpAIlEHHI: AeMOHCTpauus Tabiaun
«llepuonuueckass cucrema xumudeckux osnementos J. M. Mengeneesa», wusydeHue Mojaenen
KPUCTAJUTMYECKUX PELIETOK, HAONMIOAEHNEe M ONHCAaHUE AEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMBITOB
(pa3noxeHHe MePOKCUIA BOAOPOA B MPUCYTCTBUU KAaTAJIM3aTOPa, ONPEEIEHHE CPENibl PACTBOPOB BEILECTB
C TIOMOIIBI0 YHUBEPCAITBHOT'O HHAMKATOPA, PEAKIIMH HOHHOTO OOMEHa), MPOBEACHNE MPAKTUIECKON PadoThI
«BnusiHue pa3nuyHbIX (HAKTOPOB HA CKOPOCTh XUMHUECKOH PEAKLIUI.

Pacuérnble 3amaun.

PacuéTel no ypaBHEHUSAM XMMUYECKUX PEAKLUl, B TOM YHCJIE TEPMOXUMUUECKHE PACUEThI, PACUETHI C
UCIOJIb30BAHNEM MOHATHS «MAacCOBasi A0JIs BEILECTBAY.

Heoprannueckasi xummusi

Hemerannel. Ilonoxenue HemetamnoB B Ilepuonnueckoil cucreme xumuueckux sjaemeHToB [ U
MenneneeBa M OCOOEHHOCTH CTPOEHHs aroMoB. Pu3HYECKHEe CBOWCTBA HEMETAJUIOB. AJLIOTPOIHUS
HEMeTaJIOB (Ha mpuMepe Kucyiopona, cepol, hochopa u yriaepona).

XUMHUYeCKHe CBONCTBA Ba)KHEHIINMX HEMETAJUIOB (rajlor€HOB, Cepbl, a3oTa, ¢docdopa, yriepoaa u
KPEMHHUSI) I UX COCTUHEHUH (OKCHIOB, KHCIOPOACOAEPIKAIINX KHCIIOT, BOIOPOAHBIX COSAMHEHUI).

IIpumenenne BaXHENIINX HEMETAJUIOB U UX COCIUHEHMUIA.



Metamnel. Ilomoxenue wmeramnoB B Ilepuognyeckoil cucreme xumuyeckux isjemeHtoB [ W
MengeneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 00O0JIOUueKk aromMoB MertajuioB. OOmue (usudeckue
cBoiicTBa MeTasioB. CIulaBbl METANIOB. DIEKTPOXUMHUUECKUH Psii HAIPSDKEHUH METalJIoB.

XUMHUYeCKHEe CBOHCTBA BAKHEHIINX METAJUIOB (HATPHIA, KaJIWH, KaJbIHiA, MArHUH, aJFOMUHUH, IIIHK,
XPOM, JKeJIe30, MEAb) U UX COSTUHEHUN.

O6ume criocodObl monmyueHust MeTayuioB. [IpuMeHeHne MeTauIoB B ObITY U TEXHUKE.

OKcnepUMeHTalbHble METO[bl HM3yU€HHs BELIECTB U HUX IMpPEeBpallleHui: H3ydeHHe KOJUIEKLHU
«MeTamiel M CrUlaBel», OOPa3lOB HEMETAJJIOB, PELIEHHE 3KCIEPUMEHTANbHBIX 3a/1ad, HaONoaeHHe U
OMHCaHNE JEMOHCTPALMOHHBIX M JAa0OPATOPHBIX OMBITOB (B3aWMOJEHCTBHE THUAPOKCHIA AJTFOMHHUS C
pacTBOpaMH KHCJIOT H LIeNIOUeH, Ka4eCTBEHHbIE PEaKIIUU HAa KATHOHBI METAJIIIOB).

Pacuérnble 3amaun.

Pacuérer macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WIIU
00BEMY OHOTO U3 YUYACTBYIOIIHMX B PEAKIMH BEIIECTB, PACYEThl MacChl (00BEMA, KOJNMYECTBA BEIIECTBA)
MPOAYKTOB PeaKL1H, €CJIU OAHO U3 BELIECTB UMeeT IPUMECH.

XumMus 4 )KU3Hb

Ponp xumun B o0ecriedeHnn 3KOJOTrHYECKOH, SHEPreTHYeCKOH M MUIIeBOH 0€30MacHOCTH, Pa3BUTHH
MenuuuHbl. [ToHATHE O HAyYHBIX METOAAX MO3HAHMS BEIECTB U XUMUYECKUX PeaKLUi.

IIpencraBnenust 00 0OMMX HAYYHBIX MPUHIUIIAX MPOMBILIJICHHOTO MOJyUYeHHsI BaKHEHIITNX BEIECTB.

UYenosek B MUpe BELIECTB U MAaTEPUAJIOB: BaXKHEHINE CTPOUTENIbHbIE MAaTEPUalIbl, KOHCTPYKLIMOHHbIE
MaTepuaibl, KpaCKH, CTEKJIO, KepaMUKa, MaTepuabl AJs dJEKTPOHUKH, HAHOMATepHabl, OpraHUYecKue U
MUHEpaJbHbIC YIOOPEHUSI.

XuMUs M 370pOBbE€ UENOBEKa: IpaBWJla WCIIOJNb30BAHUS JIEKAPCTBEHHBIX IpENaparoB, IpaBuia
0e30MacHOro MCIIOJIb30BAHMS MPETapaToB OBITOBONH XUMHH B TOBCEIHEBHOMN JKU3HU.

MesxknpeaMeTHBbIE CBSI3H.

Peanmzanms MexXmpenMeTHBIX CBsI3eH MpU M3yueHHH oOliei u Heopranmdeckod xumuu B 11 kiacce
OCYILECTBIIIETCST 4epe3 HCIOJIb30BAaHME KaK OOIMMX €CTeCTBEHHO-HAYYHBIX IOHSTHH, TaK U TOHATHUH,
SIBJISIFOILUXCS] CUCTEMHBIMHU JIJIs1 OTAEJBbHBIX ITPEIMETOB €CTECTBEHHO-HAYUHOI'O [IUKJIA.

OO0ume ecTeCTBEHHO-HAYUYHbIE MOHATHS. HAy4YHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CHHTES,
KJIaccu(pUKaIus, TEPHOANIHOCTD, HAOMOIEHUE, SKCIIEPUMEHT, MOJCIUPOBAHNE, I3MEPEHHE, SIBJICHUE.

®dusuka: MaTepus, OSHEpPrus, Macca, aToM, OJIEKTPOH, IPOTOH, HEWTPOH, MOH, W30TOIl,
PaTMOaKTUBHOCTb, MOJIEKYJIA, SHEPrEeTUYECKHH YPOBEHb, BEIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PU3NUECKHe BEIMUUHBI M €AMHULIBI UX U3MEPEHUs], CKOPOCTb.

buororus: knerka, opraHu3M, 3KocucTeMa, bnocdepa, MaKpo- U MUKPOIJIEMEHTHI, BUTAMUHBL, 0OMEH
BELIECTB B OpraHU3Me.

I'eorpadusi: MUHEpasbl, TOPHBIE MTOPO/IBI, MOJE3HbIE HCKOMAEMBbIE, TOTIJIMBO, PECYPCHI.

TexHomorust: XuMudeckas IMPOMBILIUIEHHOCTb, METAJIYpPrusi, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepHaJioB, CEJIbCKOXO3SHCTBEHHOE NPOM3BOACTBO, IHIIEBAasl MPOMBIIIJICHHOCTD, (hapMaleBTHUECKAs
MIPOMBIIIJIEHHOCTb, IPOU3BOJCTBO KOCMETHMUECKMX IpEenapaToB, MPOU3BOJACTBO KOHCTPYKLHOHHBIX
MaTepUasoB, 3JIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 10 XUMHNHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA
JIMUHOCTHBIE PE3YJBbTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yjIbTaTaM OCBOCHUS OOYYAOIIMMIUCS MPOTrpPaMMm
cpeanero obmero obpa3oBaHus (JJMUHOCTHBIM, METANPEIMETHBIM U IpeaMeTHbIM). HayuHo-mMeTonn4eckoi
OCHOBOH Ut pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOEHHS MPOTPaMM CpPeIHero oduiero oopa3oBaHUs
SIBJISIETCS CUCTEMHO-/1€ATEeIbHOCTHBIN MTOAXO.

B cooTBeTcTBUH C CUCTEMHO-IEATEIbHOCTHBIM MOAXOAOM B CTPYKType€ JUYHOCTHBIX PE3YJIbTaTOB
OCBOGHMsI TpenMera «XUMHsS» Ha ypPOBHE CpenHero oOmero oOpa3oBaHUS BBIAENEHBI CIEAYOLINE
COCTaBJISIFOLIHE:

OCO3HaHHME OOYYAIOIUMUCS POCCHICKOW TPa’KTaHCKOW WASHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO,

HAJIMYHE MOTUBALNH K OOYUYEHHIO,

L[eJIEHANPABJIEHHOE Pa3BUTHE BHYTPEHHUX yOEKNEHUH JTMYHOCTH Ha OCHOBE KIJIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKHX TPaaULUil 0a30BOH HAyKHU XUMUH,

TOTOBHOCTb M CIIOCOOHOCTBH OOYYarOIIMXCsl PYKOBOACTBOBATHCS B CBOEH AESITEIBbHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKAMH, MPHCYIIUMH LEJIOCTHOH CUCTEME XMMUYECKOro O0pa30BaHMS;

HAJIMYME TPABOCO3HAHUS HKOJIOTMYECKOH KYyJNBTYpPbl U CIIOCOOHOCTH CTaBUTb LENH U CTPOHUTH
JKU3HEHHBIE IJIaHbl.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NpeaMeTa «XUMHsS» OCTUTAOTCA B €IUHCTBE y4eOHOH H
BOCIIMTATEIbHONW NEATENbHOCTH B COOTBETCTBUM C T'YMAaHMCTUYECKHMMH, COLIMOKYJBTYPHBIMH, I1yXOBHO-
HPaBCTBEHHBIMH [IEHHOCTSIMHU U HJI€aJIaMH POCCUHCKOTO TPAsKIAHCKOrO OOIIECTBa, MPUHATHIMH B OOIIECTBE
HOPMaMH W TIPaBWJIAMHU TIOBEIEHUS, CIIOCOOCTBYIOIIMMH IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BHUTHUS H
HPaBCTBEHHOT'O CTAHOBJICHHSI INUHOCTH OOYYAOLIIXCSI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XHMHUS» OTPaxarT CHOPMHUPOBAHHOCTb OIBITA
MO3HABATENILHON M MPAKTHYECKOH NEATENbHOCTH OOYHarOIIMXCsA MO peaji3alMyd NMPHUHATHIX B OOIIecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOro BOCIUTAHUS:

OCO3HaHMsI OOYYAIOLIMMHUCS CBOMX KOHCTUTYLIMOHHBIX NMPaB M OOSI3aHHOCTEH, YBAXXEHUS K 3aKOHY U
IIPaBOTIOPAIKY;

MIPECTaBJICHUs] O COLMAIbHBIX HOPMAax U MPaBUJiax MEXKJINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATENIBHOCTU IMPH CO3MAHUU YUEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATENbHBIX 3a/a4, BBITOJHEHNH XUMUYECKUX HKCIIEPUMEHTOB,;

CHOCOOHOCTH TIOHUMAaTh M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY M apryMeHTbl APYTHX MpPH
aHaJIN3€ Pa3IMYHBIX BHIOB yUE€OHOH NESTENTbHOCTH,

2) N1ATPHOTHYECKOI0 BOCITUTAHMS:

LIEHHOCTHOT'O OTHOLLIEHHS K HCTOPUYECKOMY M HAyUYHOMY HACJIEAUI0 OT€UECTBEHHON XUMUH;

YBOKEHUSI K TPOLECCY TBOPYECTBA B OOJACTH TEOPUH M IPAKTHUECKOrO MPUMEHEHHMs XHMUH,
OCO3HAHMsI TOTO, 4YTO JOCTWXKEHHS HAYKH €CTh Pe3yJbTaT JUIUTENbHBIX HAOMIONEHHH, KPOIOTIMBBIX
SKCIEPUMEHTANIBHBIX TOUCKOB, TOCTOSIHHOTO TPyZa YUEHbIX U PAKTUKOB;

UHTEpeca U IO3HABATEIbHBIX MOTHBOB B MOJYYEHHHM W MOCIEIYIOIIEM aHaiu3e WHPOpPMalUU O
NEPENOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHUS;

CIOCOOHOCTH OLIEHMBATh CHUTYALMH, CBS3aHHbIE C XUMHUYECKUMH SBICHUSMH, WM TPUHUMATH
OCO3HaHHbIE pelIeHNs], OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

rOTOBHOCTH OLIEHUBATh CBOE MOBEAEHUE U MOCTYNKU CBOMX TOBapHILel C MO3ULUN HPaBCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN 3TUX NOCTYIKOB,

4) popmMupoBaHHUS KYJbTYPbI 310POBbSI:



MOHMMAHHMS LEHHOCTEH 340pOBOro M 06e30macHoOro obpasa »KU3HH, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOWICHUS K COOCTBEHHOMY (PU3UYECKOMY M MCUXHYECKOMY 3I0POBBIO;

coOmoaenust mpaBui Oe3omacHOro odOpaineHusi ¢ BelleCTBaMHU B OBITY, MOBCEAHEBHOW JKU3HU U B
TPyAOBOH AEATEIBHOCTH,

NMOHMMAHMS LEHHOCTH MPaBHJ HHIUBUAYAJIbHONO W KOJUIGKTUBHOIO O€30MacHOrO MOBEACHHS B
CUTyaLUsAX, YTPOKAIOLINX 310POBbIO U KU3HU JIIOJEH;

OCO3HAHMS TOCJIEACTBHIA M HENPHTUS BPEAHBIX NMPUBBIYEK (YIOTpPeOJIEHUsT alKOroJisi, HApKOTHKOB,
KypeHHsi);

5) TpyaoBoro BocnutaHusi:

KOMMYHHKAaTHBHOH KOMIETEHTHOCTH B Y4YeOHO-HUCCIIEIOBATENBCKOW AEATENbHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPYECKOMN U IPYTHUX BUJAX NEATEIBbHOCTH,

YCTaHOBKM Ha aKTHBHOE yYaCTHE B PELICHUU MPAKTUYECKHUX 33134 COLMAIbHON HANpPaBJIEHHOCTH (B
paMKax CBOErO KJ1acca, LIKOJIbI),

UHTEpeCca K NPAKTUYECKOMY M3yUEHHIO MpodeccHii pa3jMyHOro poia, B TOM YHCIE Ha OCHOBE
MPUMEHEHUs TPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXXEHUsI K TPYly, JIIOJSM TPyAa U pe3yJibTaTaM TPyAOBOMH AESITeIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHAMBHUAYAJIBbHOW TpaekTopuu oOpa3oBaHus, Oyayiei
npodeccuu W peaju3aluu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YY€TOM JIMYHOCTHBIX HHTEPECOB,
CNOCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPeOHOCTEH 001ecTBa,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

SKOJIOTUYECKH Le1ecO00Pa3HOro OTHOIIEHHS K MPHUPOJE, KaK NCTOUYHUKY CYLIECTBOBAHUS JKM3HHU HA
3emue;

NOHUMAHHS TNIO0ATBHOTO XapakTepa SKOJOrHYECKHX MPoOJeM, BIUSHUS SKOHOMUYECKHX MPOLIECCOB
Ha COCTOSIHHE MPUPOIHON U COLMAJIBHOM CPEbL,

OCO3HaHMsSI HEOOXOIWMOCTH HCIOJIb30BAHHUS AOCTIDKEHUH XHMHM JJIsl  PEIIeHUs] BOIPOCOB
PaLMOHATIBHOIO MPUPOIONOIb30BAHUS;

AKTUBHOIO HEMPUATUS NEHUCTBHUM, NPUHOCALIMX BPEd OKPYKAOLIEH MNPUPOAHON cpene, yMeHus
NPOTHO3UPOBATh HEONArONPHUATHBIE 3KOJOTMYECKHE TIIOCIEACTBUS MPEANPUHIMAEMBIX JEHCTBUH |
MpenoTBpallaTh UX;

HaJIMYUs Pa3BUTOrO SKOJOTHYECKOrO MBIIIJIEHMS], SKOJIOTHUYECKON KyJbTypbl, ONbITa IEATEIbHOCTH
SKOJIOTHYECKON HaNpaBJeHHOCTH, YMEHUsl PYKOBOJCTBOBATbCSI UMU B [TO3HABATENbHON, KOMMYHUKATHBHOM
U COIMAIIbHON MPaKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO IPOTUBOCTOSTh UAEOIOTHH XeModobuw;,

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(pOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U
OOIIeCTBEHHON MPaKTHKY,

MOHMMAaHMs CrennPUKN XUMUN KaK HayKH, OCO3HaHUs €€ posd B (POPMHPOBAHUH PALIIOHAIBEHOTO
HAYYHOTO MBIIIJICHNs, CO3JaHUM LIEJIOCTHOTO MPEACTABIEHUsI 00 OKpPy)KaKIEeM MHUPE KaKk O €IUHCTBE
NPUPOABl U YEJIOBEKAa, B TO3HAHWM MPUPOAHBIX 3aKOHOMEPHOCTEH M pELIeHHH NPOoOJIeM COXpPaHEHUs
MIPUPOHOTO PaBHOBECHS,

yOeXKNEHHOCTH B OCOOOH 3HAUYMMOCTH XUMHHM JUII  COBPEMEHHOW IMBWIM3ALUH. B €€
I'YMaHUCTUYECKOW HANPABICHHOCTH U BAKHOW POJM B CO3/MaHWU HOBOW 0a3bl MaTepHATbHOU KYJBTYPBI,
pemeHny TI00aNbHBIX MpOoOJieM YCTOMYMBOTO Pa3sBUTHSI UEIOBEYECTBA — CHIPbEBOH, IHEPTrEeTHUECKOH,
MUINEBOH U HKOJIOTHYECKON Oe30MacHOCTH, B PAa3BUTHH MEIUIMHBL, OOECIIEYEHUH YCIOBHH YCIEIIHOTO
TPyAa U 5KOJOTHYeCKH KOM(POPTHOH JKU3HU KaXKIOTo WieHa 00IIecTBa,;

€CTECTBEHHO-HAy4YHONH IPaMOTHOCTU: MOHUMAHUsS CYLIHOCTU METOAOB IO3HAHHUS, UCIOJNB3YEMBIX B
€CTeCTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BAaTh MOJy4YaeMble 3HAHMS MJIsl aHAIW3a U OOBSICHEHHS
SBJICHUH OKpPY’KAIOLIEr0 MHUPAa W NPOHCXOMSIIMUX B HEM H3MEHEHUH, YMEHHs [enaTb OOOCHOBAHHBIC
3aKJIFOYEHHs] Ha OCHOBE HAy4YHBbIX (PAKTOB M HMMEIOIIMXCS NaHHBIX C LEJNBI0 TOJNYyYEHHUs] JTOCTOBEPHBIX
BBIBOJIOB;



CMOCOOHOCTH CaMOCTOSITENIPHO HCIOJIb30BATh XUMHUECKHE 3HAHHWs [UIA pelieHus: npolsieM B
peabHBIX KHU3HEHHBIX CHTYALUIX,

UHTEpeca K MO3HAHUIO U UCCJIEIOBATEIbCKON IESITEIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEepPBIBHOMY OOpa30BaHUIO M CaMOOOPAa30BaHMIO, K AKTHBHOMY
TOJTy YE€HHIO HOBBIX 3HAHHIA MO0 XUMHHU B COOTBETCTBHHU C KM3HEHHBIMU MOTPEOHOCTIIMHY;

UHTEpeca K 0COOCHHOCTSIM TPYy/Aa B Pa3jIMUHBIX chepax mpodeCCHOHATHPHONU AeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe pe3yabTaThl OCBOEHHs yueOHOro npenmMera « XuMus» Ha YPOBHE CpeqHero o0riero
o0pa3oBaHUs BKIFOYAIOT:

3HaYuMble A1 (OpPMHUpPOBaHUS ~ MHUPOBO33pEHHS  OOYYAKOLIMXCA  MEKIHCLUILTHHAPHBIE
(MexmpeaMeTHble) OOIIEHAayuYHbIe TMOHSTHS, OTPAKAIOI[UE LEJIOCTHOCTh HAYYHOH KapTHHBI MHpa H
crielu(uKy METOIOB IMO3HAHHs, UCMOJIb3yEeMbIX B €CTECTBEHHBIX Haykax (Marepus, BELIECTBO, SHEPTHS,
SIBJICHHE, TMPOLECC, CHCTeMa, Hay4yHbIl (PAaKkT, MPUHLMI, TUIIOTe33, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccienoBaHue, HabJroieHHe, U3MEPEHHUe, SKCIIEPUMEHT U APYTHE);

yHHBEpCaibHble y4eOHble [eiicTBUsl (MO3HABATENIbHBIE, KOMMYHHKATHUBHbBIE, pPEryJISTHBHbIE),
obecnieunBarone (popMupoBaHue (QYHKLIHOHAJIBHOH TPAMOTHOCTM U COLMAIBHOH  KOMIIETEHLIMH
o0yHaromuxcs;

COCOOHOCTh OOYYAIOIUXCsl UCIIONIb30BATh OCBOSHHBIE MEKIUCIMILIMHAPHBIE, MUPOBO33PEHUECKHE
3HAHHS U YHUBEpCaIbHbIE yueOHbIe NeHCTBUS B MO3HABATEIbHOMN 1 COLIMATBbHON MPAKTUKE.

MertanpeaMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHHE  YHHUBEPCAIbHBIMH  y4eOHBIMH
MO3HABATEIbHBIMU, KOMMYHHUKATHBHBIMU M PETyJISTUBHBIMU [EHCTBUSIMHU.

OBJjiaieHHe YHHBEPCAIBLHBIMH Y4€0HBIMH MO3HABATEIBHBIMH IeHCTBUAMM:

1) 6a3oBbIe JIOTHYeCKHE 1eHCTBHUS:

CaMOCTOSITENIbHO (POPMYJTUPOBATh U AKTYTH3UPOBATH MPOOJIeMy, BCECTOPOHHE €€ PacCMaTpUBATD;

OTpeNessiTh LENH OeSITEIbHOCTH, 3ahaBasi MapaMeTpbl U KPUTEPUH UX AOCTHXKEHHUS, COOTHOCHTD
pe3yJIbTaThl AESTENBHOCTH C MOCTABICHHBIMH LIEJISIMH;

UCIOJIB30BATh MPH OCBOCHUH 3HAHWN MPHUEMBI JIOTMUUECKOrO MBILUIEHHS — BBIIENATh XapaKTepPHbIE
NPU3HAKK TMOHSATHH M YCTaHABIMBAaTh MX B3aUMOCBSI3b, HCMOJB30BATH COOTBETCTBYIOIIME MOHSATHS IS
OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBICHUH,

BBIOMPATh OCHOBAHMS U KPUTEPUH IS KIACCH(PUKALIMU BEIIECTB M XMMHUYECKUX PEaKIIHii,

yCTaHABIUBATH MPUYHMHHO-CJICICTBEHHBIE CBA3H MEKAY N3y4aeMbIMU SIBICHHUSMH,

CTPOUTH JIOTHYECKHE pacCykaeHus (MHOYKTUBHbIC, NOEIYKTHUBHBbIC, IO AaHAJOTWH), BbIABIATD
3aKOHOMEPHOCTH U MTPOTHBOPEUHsI B PACCMATPUBAEMBIX SIBJICHUSX, POPMYJIHPOBATH BHIBOABI U 3aKIIOYCHUS,

NPUMEHSITh B MPOLIECCE MO3HAHHSI, MCIOJb3yeMble B XMMUH CHMBOJHYECKHE (3HAKOBbIE) MOMAEIIH,
npeoOpa3OBbIBATE MOJENbHBIE MPEICTABICHUS — XUMHYECKUH 3HAaK (CHMBOJ) 3JIEMEHTA, XUMHUECKast
dopmyna, ypaBHEHUE XMMHUYECKON PEaKLHH — MPU PELIeHUH Y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX
3a1a4, MPHUMEHSITb HA3BaHHbIE MOJAEJbHbIE MPEACTABICHHs MJI1 BBIIBJICHUS XapakTepPHBIX MPU3HAKOB
U3y4YaeMbIX BEIIECTB U XUMHYECKUX PEAKIU.

2) 0a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIaZI€Th OCHOBAMH METOJIOB HAyYHOI'O MO3HAHUS BELIECTB M XUMHYECKUX PEaAKLIUH;

(bopMyIUpOBaTh LENU M 3aJa4M HCCIEAOBAHHUS, HCIOJIB30BATh MOCTABICHHbIE H CAMOCTOSTENbHO
copMyTHpOBaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 1J1s1 (JOPMUPOBAHUS THITOTE3bI
0 MPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKIACHUIA;

BJIaZIE€Th HABBIKAMH CAMOCTOSITEJIbHOIO IIAHUPOBAHHS U MPOBEACHHS YYCHUYECKUX HKCIIEPUMEHTOB,
COBEpPLICHCTBOBATh YMEHHs HAOMIOAaTh 3a XOAOM IMPOLeCca, CaMOCTOSATENIBHO MPOTHO3UPOBATH €ro
pesynbrat, (opmymupoBaTh 0000IIEHUS W BBIBOABI OTHOCHUTENBHO JIOCTOBEPHOCTU PE3YJIbTATOB
UCCJIeIOBAHMs, COCTaBIATh OOOCHOBAHHBIN OTYET O MPOJENAHHOM paboTe;



npuoOpeTaTb OMNBIT YYEHUYECKOH HCCIIENOBATENbCKOW W TPOEKTHOH [eSTeNbHOCTH, MpPOSBIATD
CHOCOOHOCTP M TOTOBHOCTh K CAaMOCTOSITEIBHOMY TOHMCKY METOJOB pELICHMs TNPAKTUYECKUX 3aaad,
NPUMEHEHHIO PA3JINYHBIX METONIOB ITO3HAHMSI.

3) padora ¢ nundopmaumeii:

OPUEHTHUPOBATbCSI B PAa3IMYHBIX HCTOUHUKAX HH(pOpMauun (Hay4yHO-TIOMyJSIpHAsl JIMTEpaTypa
XUMHYECKOTO COAEpIKaHUs, CIIPaBOYHBIE MOCcOoOUs, pecypchl MHTepHeTa), aHANIM3HPOBAaTh HH(POPMALINIO
pa3NIUYHBIX BUAOB ®  (OPM TMPEACTABICHHS, KPUTUYECKH OLIEHHBATh €€ JOCTOBEPHOCTb U
HETPOTHBOPEYNBOCTb;

(bopMyIHpPOBATh 3aNPOCHl U MPHUMEHATh PA3MYHBIE METOABI MPU MOUCKE W 0TOOpe MH(POpMALHH,
HEOOXOIUMOM IS BBITTOMHEHUsT YUeOHBIX 3a/1a4 ONPEACIEHHOTO THIIA,

npuoOpeTaTh OMBIT UCTIONB30BAHUS HH()OPMALIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHI U Pa3IMIHBIX
MIOUCKOBBIX CHCTEM,

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAaNbHYIO (opMy mpencraBieHus: MHpopManun (cxemsl, rpadukw,
AMarpaMMbl, TAOJIULbL, PUCYHKH U IPYTHE),

UCTIONB30BAaTh HAYYHBIA SI3BIK B KadecTBE CpeiacTBa npu padoTre ¢ XUMHUECKOH HH(pOpMaIuei:
NPUMEHSITh MEXNpenMeTHble (Qu3mueckne M MaTeMaTHYeCKHWe) 3HAKM U CHUMBOJBL,  (POPMYJIBL,
ab0peBHaTypbl, HOMEHKJIATY Y,

UCTIONB30BATh M MPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKNE CPEICTBA HATJIITHOCTH.

OBnaneHne yHUBEpCANBHBIMH KOMMYHUKATHBHBIMH J€HCTBHSIMH:

3amaBaTh BOMPOCHI MO CyLIECTBY OOCYXOaeMOH TeMbl B XOA€ [Uaiora W/WIM JUCKYCCHUH,
BBICKa3bIBaTh HIEH, (POPMyNHpPOBaTH CBOM NPEMJIOKEHHS] OTHOCHUTEJBHO BBIMOJIHEHHUS TMPENJIOKEHHOM
3am1a4y;

BBICTYIIaTh C TNPE3CHTallMeH  pPe3yJIbTATOB  IIO3HABATENBbHOW  JAEATENbHOCTH,  IOJyYEHHBIX
CaMOCTOSITENIPHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBINOJHEHUH XHMHYECKOTO 3KCIIEPHUMEHTA,
NPaKTUYECKOH padoThI 1O UCCIENOBAHUIO CBOMCTB M3y4YaeMbIX BEINECTB, PeATM3alUU YIeOHOTO MPOEKTa U
(dbopMyIHpPOBaTh BBIBOIBI MO PE3yJIbTATAM MPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHUS MO3UIMN B
xoJe 00Cy KaeHus] 1 0OMEeHa MHEHUSIMU.

OBianeHne yHHBEpPCAIBLHBIMH PeryJsiTHBHBIMH JeHCTBHSAMH:

CaMOCTOSITENIbHO TUIAHHPOBATh U OCYLIECTBJISITh CBOIKO ITO3HABATEIBHYIO JIESITEIbHOCTD, ONpenesis eé
LeNU W 3a7a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpejiaraeéMblil aJropuTMm
NEeWCTBUH TPU BBINOJIHEHUH Y4YeOHBIX M HCCIENOBAaTEJIbCKUX 3aiad, BeIOMpaTh Hanbonee >(PeKTUBHBIN
CHOCO0 MX peIIeHus ¢ yUETOM MOy YEeHNSI HOBBIX 3HAHHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIHSAX,

OCYIECTBIISATE CAMOKOHTPOJIb CBOEH AEATENIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATHI 10 KJIACC

[IpenmMeTHbIe pe3yabTaThl OCBOEHHS Kypca « OpraHndeckast XUMHUsD) OTPaKAIOT:

c(OPMUPOBAHHOCTh MPEICTABICHUIA O XUMHYECKONH COCTABIISIONIEH €CTECTBEHHO-HAYYHOU KapTHHBI
MHpa, POJIU XUMHH B MIO3HAHHUH SIBJICHUH NPUPOABL, B HOPMHUPOBAHUH MBILUICHUS U KYJIbTYPbI JINYHOCTH, €€
(YyHKIMOHAIBPHOH TI'PaMOTHOCTH, HEOOXONUMOW ISl PEUICHHs NPAKTUYECKUX 3a7ad M SKOJOTMYECKH
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U MPUPOIHON Cpene;

BJIAJICHHE CHCTEMOW XHMMHYECKMX 3HAaHUH, KOTOpas BKJIOYAET. OCHOBOIOJATAIOIINE ITOHSTHUS
(XUMHUUYECKUIT ~ BJIEMEHT,  aToM,  3JISKTPOHHass  O0OJiIoYKa  aToMa,  MOJIEKYJa,  BaJEHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKasl CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTass U COKpAIIEHHAs),
MOJIb, MOJISIPHAs Macca, MOJSPHBIH OOBEM, YriIepomHbIN cKeleT, (PyHKIMOHANbHAs TPyNNa, pPaxukal,
U30MEpHs], M30MEpPHI, TOMOJIOTHYECKUH psiZl, TOMOJIOTH, YIJIEBOJOPOIBI, KHUCJIOPOI M a30TCOAEpIKAIIUe
COEAMHEHUs,, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSIPHBIE COEAMHEHHS), TEOPUU H
3aKOHBI (TEOpHUS CTPOSHHsI OPTaHNYecKuX BemecTB A. M. byTiepoBa, 3akOH COXpaHEHUs] MacChl BEIIECTB),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHUMHH;, MHPOBO33PEHUYECKHE 3HAHMUS, JIeKAIlne B OCHOBE
NOHUMAHHMS MPUYUHHOCTH U CHCTEMHOCTH XUMHYECKHUX SIBJICHUH, (PaKTOJOrHYECKHe CBEACHUS O CBOHCTBAX,



COCTaBe, IOJNyYeHHH M OE30MacHOM HCIIOJIb30BAHUHM BAKHEHINUX OPTraHUYECKHX BEINECTB B OBbITY H
NPAKTUYECKOH NeATENIbHOCTH YeJIOBEKa;

c(pOPMHPOBAHHOCTh YMEHUI BBIIBIATH XapaKTePHbIE MPHU3HAKH TOHATUH, YCTAHABJIMBATH UX
B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIHE MOHATHUS MPU OMHUCAHUN COCTABA, CTPOSHUS U MPEBPAILEHHI
OPraHUYeCKHUX COEAUHECHUN,

c(OPMHPOBAHHOCTh ~ YMEHHH  HCIOJB30BATH XUMHYECKYE0 CHMBOJIMKY UL COCTaBJICHHS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) (OpPMYyNT OPraHUYEeCKUX BELIECTB H
ypaBHEHUH XWMHUYECKUX PpEAKLHUH, M3rOTABIMBATL MOMAEIH MOJEKYJ OpPraHMYeCKHUX BEINECTB IS
WLTFOCTPALMH UX XUMUYECKOTO M MTPOCTPAHCTBEHHOT'O CTPOCHUS,

c(pOPMHPOBAHHOCTh YMEHHUH YyCTaHABIUBATh MPHHAIIEKHOCTh U3YYEHHBIX OPraHMYECKHX BEIIECTB
[0 MX COCTaBY U CTPOCHHIO K ONPEACNEHHOMY KIIACCY/TPYIIe COSNUHEHHUH (yTJI€BOAOPOIbI, KUCIOPOA H
a30TCoNepIKaIlie COCAMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs), JaBaTb WM HA3BaHUS 110
cucremarndeckori HomeHknarype (IUPAC), a Takke NPUBOAWUTH TPUBHAIbHBIC HA3BAaHUS OTAEIBHBIX
OpPTaHUYECKUX BEINECTB (3TUJICH, MPONIIIEH, alleTHIICH, STUIICHIJIMKOJb, TIULEepUH, GpeHot, GopManbaerua,
areTajbIeru], MypaBbHHAs KHCJIOTA, YKCyCHasl KHCIJIOTA, OJIEMHOBAas KHCJIOTA, CTEAPUHOBAs KHCIOTA,
TIFOKO3a, (PPYKTO3a, KpaxMall, HeJUTI0I03a, TIUIUH);

c(pOPMHPOBAHHOCTh YMEHHUSI ONPEAEISITh BUIbI XUMHUYECKOH CBSI3M B OPraHUYECKHX COEAMHEHUSIX
(onmHApHBIE U KPATHBIE),

c(pOPMHPOBAHHOCTb YMEHUS MIPUMEHSTD MOJIOKEHHS] TEOPUU CTPOEHUS] OPraHMYECKUX BeecTs A. M.
ByTtneposa niis 0ObsCHEHHS 3aBUCIMOCTH CBOHCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS
MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaTb COCTaB, CTPOCHHUE, (PUINUECKUE W XHMHUYECKHE
CBOWCTBA THUIMYHBIX MPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, STaH, STHJICH,
nponwieH, auerwieH, Oyraauwen-1,3, merunOyraameH-1,3, O€H30J, METaHOJ, 3TaHOJ, STHJICHTJIUKOID,
IUIEepUH, (EeHOoJ, aleraiabIeru], MypaBbHHAs U YKCYCHAas KHCJOTBI, TJIFOKO3a, Kpaxmal, LeJUII0JIo3a,
AMHHOYKCYyCHast KHCJIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYIO CBsI3b MEXKAY HHMH YPaBHEHUSIMHU
COOTBETCTBYIOLIUX XUMUYECKHUX PEAKLIHI C UCIIONb30BAHUEM CTPYKTYPHBIX (POpPMY I,

c(pOPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKH YTJIEBOAOPOAHOTO ChIpbsi (HE(TS,
NPUPOIHBIN ra3, yroyb), CnocoObl X MepepadoTKH U MPAKTHIECKOE MPUMEHEHHE MTPOAYKTOB MmepepadoTKiy;

c(pOPMHPOBAHHOCTb YMEHHH MPOBOAUTD BBIYUCICHUS MO XUMHUYECKUM yPaBHEHHSIM (Macchl, 00BEMa,
KOJINYECTBA MCXOMHOTO BELIECTBA MJIM MPOAYKTA PEAKLHH IO WU3BECTHBIM Macce, O0ObEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BEILIECTB MIJIM NPOIYKTOB PEAKLINN),

c(pOpMHPOBAHHOCTh YMEHHH BJIAJETh CUCTEMON 3HAHUH 00 OCHOBHBIX METO/IaX HAYYHOI'O MO3HAHMS,
UCTIOJNB3YEMBIX B XMMHH NPU HM3yYEHUH BEINECTB M XUMHYECKUX SIBJICHUI (HaOMIOOeHHWe, W3MEpeHHe,
SKCIIEPUMEHT, MOAEIUPOBAHNE), UCTIOJNBb30BATh CUCTEMHbIC XUMUUECKNE 3HAHUS [Tl IPUHSATHS PELICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYaIHsX, CBA3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM,

c(OPMUPOBAHHOCTh YMEHUH COONIONATh TpaBWIa TMOJNB3OBAHMS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM O0OpyAOBAaHUEM, a TakKe IMpaBwWiIa OOpalleHHs C BEUIECTBAMH B COOTBETCTBHH C
UHCTPYKLIMSMH 10 BBIITOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(pOPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH M BBITOJHATh XUMUYECKUN SKCIEPUMEHT (TpeBpaIleHuUs
OpPTaHUYECKHUX BEIIECTB IPU HArPEBAHUH, MOJyUYE€HHE STHJIEHA M H3YYEHHE €ro CBOWCTB, KaueCTBEHHBIE
peakuuy OpraHMYEeCKHX BELIECTB, NEHATypalus OEeNKOB NMPH HArpeBaHWH, L[BETHBIE PEAKLIUU OENKOB) B
COOTBETCTBUH C TPAaBHJIAMU TEXHUKH O€30MacHOCTH MpH OOpaIleHHH C BELIECTBAMU M JIA0OPATOPHBIM
00OpyIOBaHHEM, MPENCTABIATh PE3YJbTAThl XMMUYECKOTO 3KCIEpUMEHTa B (OpMe 3amiCH ypaBHEHHI
COOTBETCTBYIOLIUX PeaKIUN 1 (POPMYIHPOBATH BHIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB,

c(pOPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHATM3HPOBATH XMMHUYECKYI0 WH(POPMALHIO, MOy4aeMyIO
U3 Pa3HBIX HCTOYHUKOB (CpeACcTBa MaccoBOM nH(popmaunu, UHTEpHET U APYyTrHX),

c(OPMUPOBAHHOCTh YMEHHU COOJIOAATh MPABHIA SKOJOTHYECKH [EIecOO0pa3sHOro TOBENCHUS B
OBITY U TPYZOBOH AEATEIBHOCTH B LIEJSIX COXPAHEHHsI CBOETO 30POBbS U OKPYIKArOIIEH MPUPOIHON Cpenbl,



OCO3HaBaTh OMACHOCTb BO3JEHCTBUS Ha JKUBbIE OpPraHU3Mbl ONPEAENEHHBIX OPraHUYECKUX BEIECTB,
noHnMasi cMbich nokasatens I1/IK, mosicHATe Ha mpuMepax crocoObl YMEHBIICHUS U MPENOTBPAILEHHs UX
BPEIHOI0 BO3/AEHMCTBYSI HA OPTraHU3M UeJIOBEKa,

il 0OyHaroIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS. YMEHHE MPHUMEHSTh 3HAHUA 00
OCHOBHBIX JOCTYITHBIX METOAAX MMO3HAHMS BELIECTB U XUMHUYECKUX SIBJICHUH;

IUTSL CIIETIBIX M CNIaOOBUAALINX OOYYArOIIUXCS: YMEHHE UCIONb30BATh PEIbe(HO-TOUCUHYIO CUCTEMY
obo3znauenwnii JI. bpaiins mist 3armucu XuMHIecKux popMyJI.

11 KJIACC

[IpenmverHble pe3ybTaThl OCBOEHHS Kypca « O0mas u HeopraHudeckast XUMUSD) OTPaKAIOT:

c(OPMUPOBAHHOCTH MPENACTABICHUI: O XUMUYECKOW COCTABIISIIOIIEH €CTeCTBEHHO-HAYYHON KApPTHHBI
MUpa, POJTH XUMHH B IO3HAHUU SIBJICHHUI MIPUPOJBI, B (OPMUPOBAHUU MBIIIICHHS H KYJIBTYPBI TUYHOCTH, €€
(YyHKIMOHAIBPHOH TI'PAMOTHOCTH, HEOOXOIMMOW HJIsl PELISHHs NPAKTUYECKUX 3a7ad MU SKOJOTMYECKH
00OCHOBaHHOTO OTHOIIEHUS K CBOEMY 3[J0POBBIO U IIPUPOAHOM cpere;

BJIaJICHUE CHCTeMON XMMHUYECKHUX 3HAHMM, KOTOpas BKJIOYAeT: OCHOBOIOJATaIOIUe IOHSTHUS
(XUMHUUECKUI 3JIEMEHT, aTOM, HU30TOI, S-, p-, d- 3JIEKTPOHHBIE OPOUTAIM AaTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJSIpHBIH 00BEM, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIEHHs, XHMUYECKas CBS3b
(KOBaJIeHTHAs, WOHHAs, METAJJIMYECKas, BONOPOMAHAS), KPUCTAJUIMYECKAs PEIIETKA, TUII XUMHYECKUX
peakuuii, pacTBOp, O3JIEKTPOJUTBI, HEINEKTPOJIUTHI, 3JIEKTPOIUTHYECKas AMCCOLUALMS, OKHCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTb XUMHUUYECKON PEaKIMH, XUMHUYECKOE PABHOBECHE);, TEOPHH U 3aKOHBI (TEOPHS
SJIEKTPOJIUTHUECKON AUCCOLManK, nepuoanydeckuil 3axkoH [[. M. Menaeneesa, 3aKOH COXPaHEHUS MacCChl
BEIIECTB, 3aKOH COXPAHEHMs W TPEBPALICHUS SHEPTUU NMPH XUMHYECKUX PEAKLHUSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKHUH SI3bIK XMMHH, MUPOBO33PEHUECKHE 3HAHNS, JIeKallle B OCHOBE TOHUMAHUs IPUYMHHOCTH U
CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUH, (PaKTOJIOTMYECKHE CBEOEHHMs] O CBOICTBaX, COCTaBe, MOJYYEHHU H
0e30MacHOM HMCIIOJIb30BAHNH BAKHEHUIITNX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH NESTEIbHOCTH
YeJI0BEeKa,

c(OPMUPOBAHHOCTh YMEHUN BBISBJISITH XapaKTepHblE MPU3HAKH TIOHSITHH, YCTaHABIIMBATb WX
B3alMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOIINE MOHSATHS MPU ONUCAHUN HEOPTaHUYECKUX BELIECTB M MX
MpPEeBPALLECHHUI,

c(pOPMHPOBAHHOCTh YMEHHI HCHOJIb30BATh XUMHUYECKYIO CHMBOJIMKY IUII COCTaBJICHUS (OPMYIT
BEIIECTB M YPAaBHEHHH XUMUYECKUX peakiuii, cucremarnyeckyto HoMmeHkIatypy (IUPAC) u TpuBHagbHbIe
Ha3BaHMsI OT/IEJIbHBIX HEOPTaHMUECKUX BEIIECTB (yrapHbIH ras, yrJIeKUCIIbIH ra3, aMMHUaK, TaliéHast H3BeCTb,
HeraléHasi U3BECTb, MUThEBAs COMA, MUPUT U APYTHE);

c(pOpPMHPOBAHHOCTh YMEHHUH ONPEAEINATh BAJIEHTHOCTb U CTENIEHb OKUCJICHUS] XUMHUECKUX 3JIEMEHTOB
B COEAMHEHUSX PAa3JIMYHOIO COCTAaBa, BUA XUMHUYECKOHW CBSA3HM (KOBAJEHTHAs, MOHHAS, METaJJIMYECKas,
BOJOPOJHAs)) B COCOMHEHUSX, THI KPUCTAJUIMYECKOH pEINETKH KOHKPETHOrO BelecTBa (aTOMHas,
MOJIEKYJISIpHAsl, WOHHAs, MeETaJUIM4YecKas), XapakTep Cpeabl B BOIHBIX pAacTBOPaX HEOPraHUYECKUX
COETUHEHW,

c(pOPMHPOBAHHOCTh YMEHHI yCTAHABJIMBATH NPHHAICKHOCTh HEOPTaHHYECKHUX BEIIECTB MO HX
COCTaBy K ONPEAENEHHOMY KIJIACCY/TPYIIe COENWHEHHH (MPOCThIE BEIIECTBA — METAJUIbl M HEMETaJUIbI,
OKCHJIbI, OCHOBaHUS, KUCJIOThI, aM(pOTEpHBIE THAPOKCHIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBIC Tepuoamyeckoro 3akona J[. Y. MeHpgeneeBa u
JEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTENBHYIO U MPOTHOCTHYECKYIO (DY HKIUH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh SJEKTPOHHOE CTPOEHHE AaTOMOB XHUMHYECKHX
sneMeHTOB 1-4 mnepuonos Ilepuonuueckoil cucteMbl xumudeckux siemMeHtoB JI. WM. Menpeneesa,
UCTIONB3YSl TOHSATHSL «S-, Pp-, d-3JIEKTPOHHBIE OpOUTANN», «IHEPTeTUUECKUE YPOBHW», OOBSACHSITH
3aKOHOMEPHOCTH U3MEHEHHs! CBOWCTB XMMUYECKUX 3JIEMEHTOB M UX COeIMHEHUH MO mepuojaaM U rpynmnam
Ilepuoanueckont cucremsl xuMudeckux 3j1emMeHTos /. . Menneneesa,



c(OPMUPOBAHHOCTh YMEHHI XapakTepw30BaTh (OMUCHIBATh) OOIMHE XUMHUYECKHE CBOWCTBA
HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CyIECTBOBAHNE MT€HETUIECKOH CBSI3U MEX/TY
HEOPTaHUYECKUMH BEIIECTBAMHU C TIOMOIIBIO YPABHEHUI COOTBETCTRYIOIINX XHMHUECKUX PEAKIIU;

c(OPMUPOBAHHOCTh YMEHHSI KJIACCU(DUIIMPOBATh XUMUYECKHE PEAKIMH IO PAa3JIMYHBIM MPU3HAKAM
(4ucny U COCTaBy pearupyroInx BEIIECTB, TEIUIOBOMY 3G EKTy peakiiy, H3MEHEHUIO CTETIEHeH OKUCIEHHS
3JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTaTN3aTopa),

c(OPMUPOBAHHOCTh YMEHUH COCTAaBJISITH yPAaBHEHHS] PEAKUUH pPA3JUYHBIX THUIIOB, IOJHBIE W
COKpaIIEHHbIE YPABHEHHSI PEaKIUii MIOHHOTO OOMEHA, YUUTBIBAsI YCIIOBUS, MPU KOTOPBIX 3TH PEAKLUU HIYT
10 KOHIIA,

c(OPMUPOBAHHOCTh YMEHUU MPOBOAUTH PEAKLMH, MOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYyTEM MOHBI, IPUCYTCTBYIOIINE B BOJAHBIX
pacTBOpax HEOPraHMUYECKUX BELIECTB,;

c(OPMUPOBAHHOCTh YMEHHUH PAaCKPBIBATH CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBHTEIBHBIX PEaKIUi
MOCPEICTBOM COCTABJIEHHSI 3JIEKTPOHHOTO DallaHCa 3THX PEaKIIHiA;

c(OPMUPOBAHHOCTh YMEHHI OOBSICHITD 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKI[UU OT PA3JIHYHBIX
(haKTOpOB; XapakTep CMEIICHHsS XHUMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHUCTBHS
(mpunaumn Jle [larense);

c(pOPMHPOBAHHOCTh YMEHHUI XapakTepH30BaTh XUMHYECKHE TIPOLECCH], JIeKallhe B OCHOBE
MPOMBIIIJICHHOTO TOJyYeHHsI CEPHOM KHCIIOThI, aMMHAKa, a Takke CPOPMHPOBAHHOCTDb MPEACTABICHUH 00
OOIIMX HAYYHBIX MPUHIIUIAX U YKOJOTHYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOICTBA,

c(OPMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIICHHS C WUCIOJb30BAHUEM IMOHSATHS «MACCOBast JOJIS
BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH ra30B MPU XUMHYECKHX PEAKIUSX, MACChl BEIIECTBA MU
00BEéMa Ta30B MO HM3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WM OOBEMY ONHOIO M3 YYaCTBYIOLIMX B
peakuuy BELIeCTB, TEIUIOBOrO 3¢¢eKTa peakUUd Ha OCHOBE 3aKOHOB COXPAHEHHUs] MacChl BEINECTB,
MIPEBPALICHIS] U COXPAHESHHUS SHEPTUH,

c(OPMUPOBAHHOCTh YMEHUH COONIONATh TpPABHWIA TMOJB30OBAHUS XUMHUYECKOW TMOCYAOH U
nabopaTopHbIM O0OpyAOBaHUEM, a TakKe IMpaBWiIa OOpalleHHs] C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKLUHUSMU TIO BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OTIBITOB,

c(OPMUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBIMOJHITH XUMHUYECKUNA SKCIEPUMEHT (pa3jIoiKeHHe
NEPOKCHIA BOAOPOAA B MPUCYTCTBUH KaTaJIN3aTOPa, OMPENEIeHHe CPelbl PACTBOPOB BEIIECTB C ITOMOIIBIO
YHUBEPCATLHOTO MHANKATOPA, BIIUSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINH, PeaKIIIH
MOHHOTO OOMEHa, KaYeCTBEHHbBIE PEAKIINH Ha CybdarT-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWSI,
peleHne SKCIePUMEHTATBHBIX 3a/1a4 10 TeMaM «Metaiuie u « Hemeramibn) B COOTBETCTBUU C MPaBUIIAMHU
TEXHUKN 0€30MacHOCTH Tpu OOpaIleHnH ¢ BeIleCTBaMU U JabOpaTOPHBIM 00OpYAOBaHUEM, TPEIACTABIISTh
pe3yJIbTaThl XUMHYECKOTO JKCIepUMEeHTa B (popme 3ammcu ypaBHEHUN COOTBETCTBYIOLIMX PEAKIMA U
(hopMy THPOBATh BHIBOBI HA OCHOBE 3THUX PE3YJIbTATOB,

c(OPMUPOBAHHOCTh YMEHHUI KPUTHIECKH aHATM3UPOBATH XUMHUYECKYIO MH()OPMALHIO, MOTYIaAEMYIO
U3 Pa3HBbIX UCTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHUKAIMK, FIHTEpHET U IPyTrux);

c(OPMUPOBAHHOCTh YMEHHWI COOJIOAATh TPaBHJIA JKOJOTHYECKH IIeJIeCOO0PA3HOrO TMOBEIACHUS B
OBITY U TPYZOBOH AEATEIBHOCTH B LIEJSIX COXPAHEHHsI CBOETO 370POBbSl U OKPYIKArOIIeH MPUPOIHON Cpenbl,
OCO3HaBaTh OMACHOCTb BO3JEHCTBHUS HA JKUBBIC OPTaHM3MBbI OMPEICIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazareist [1JIK, mosicHsAT, Ha mnpuMepax CrnocoObl YMEHBINEHUS W MPENOTBPALISHUS WX BPETHOTO
BO3/ICHICTBHSI HA OPTaHU3M UEJIOBEKa,

I OOYYArOLINXCsS ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 37IOPOBBSI. YMEHHE MPUMEHSTh 3HAHUSA 00
OCHOBHBIX JOCTYIHBIX METOMIAX MO3HAHUS BEIIECTB M XMMHUYECKHUX SIBJICHUI,

IUTSL CJIETIBIX M CIAa0OBUIALINX OOYYArOIIUXCS: YMEHHE UCIONb30BaTh PEIbe(HO-TOUCUHYIO CUCTEMY
obo3znauenwnii JI. bpaiins mist 3armucu XuMHIecKux (hopMy .



TEMATHYECKOE IVNTAHUPOBAHUE
10 KJTACC

KosauuyectBo uacos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3aesioB U TeM (uudposrbie)
Ne ni/n Kontponbubie | IpakTnueckne
NMPOrpaMMmblI Bcero o0pa3oBaTe/bHbBIE
padoTbI padoTbl pecypes
Pasnen 1. TeopeTnueckue 0CHOBbI OPraHHY€CKOH XMMHH
IIpenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHUSI OPraHUYEeCKUX COeUHEHUN A. 3
M. bytneposa
Hroro no pazaeny 3
Paszpen 2. Yriaesonopoabt
2.1 IIpenenbHbie yrIeBOAOPOALI — AJKAHBI 2
20 HenpenenbHele yrieBoaopoabl: alKeHbl, 6 !
aJKaJleHbl, aJIKUHBI
23 ApoMaTH4eCKue yriaeBOAOPOAbI 2
n4 IIpupoaHble HCTOYHUKY YIJIEBOAOPOIOB U 3 !
ux nepepadboTka
Hroro no pazaeny 13
Pa3nen 3. Kuciopoacoaep:kamue opraHniecKue CoeInHEeHHs
3.1 Crnuptsl. @enon 3
30 Anpnerunsl. KapOOHOBBIE KHCIIOTBL 7 !
CrnoxHble 3¢upsl
33 Yriesoasl 3 1




Hroro no pasgeny 13
Pasnen 4. A3oTcoaepxaine opraHudecKne coeIHHEeHUs

4.1 AMUHBI. AMUHOKHCTTOTBI. beakn 3
Hroro no pasgeny 3
Pazgen S. BbicokoMoOJIeKyJJIsIpHBbIE COeINHEHHUS

51 IInactmaccel. Kayuyku. Bonokna 2
Hroro no pasgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME

34




11 KVIACC

KosauuyectBo uacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB H TeM (undposrbie)
Ne ni/n Kontposabnbie | IpakTnueckune
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. Teopernueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuonnyeckuii 3akoH
1.1 u [lepuoauyeckas cucreMa XUMHYECKUX 3
anemenToB /. 1. Menneneesa
19 Crpoenne Bemmecrsa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKHUE peaKLun 6 1
Hroro no pasgeny 13
Pasnen 2. Heoprannueckasi Xummst
2.1 Merannbl
22 Hemeraniel 1
23 CBs13p HEOPraHUYECKUX U OPraHUYECKUX 5
' BEIIECTB
Hroro no pasgeny 17
Pazgen 3. Xumus u :KU3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




HOYPOYHOE IIJTAHUPOBAHUE
10 KJTACC

Neo

n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabnsbie
padoThbI

IIpakTHyeckne
padoThbI

HMara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTe/bHbIE

pecypchl

IIpenmMer opraHu4eCKON XUMHH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3HAUCHUE

Teopus CTpOCHUSI OPraHUYECKUX
coenuHeHunit A. M. byTtieposa, eé
OCHOBHBI€ ITOJIOKCHUA

IIpencrasnenue o knaccupurkanuu
opraHudeckux Bemects. Homenkmarypa
(cucTematuyeckasl) U TPUBUAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BEIICCTB

AJTIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKHUH P

MeraH u 3TaH — mpocTelmne
MPEACTABUTENH AJTKAHOB

AJIKEHBI. COCTaB U CTPOEHUE, CBONCTBA

OTujeH U NPoNujeH — MpocTeine
MIPEACTABUTENN AJIKCHOB

IIpaxrrueckast padora Ne 1. «ITonyuenue
STUJIEHA U U3YYECHHUE €r0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
metundyrtaauen-1,3. [lonyuenne
CUHTETUYECKOIO Kay4dyKa U PE3UHBI




AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHH,

10 TOMOJIOTUYECKUN psifl. ALUETHUIEH —
MPOCTEUINNN MPEACTABUTEND AIKUHOB

1 Brraucnenus no ypaBHEHHIO XUMUYECKON
peaxkuuu

12 ApeHbl: 6eH301 U TOTy 0. TOKCHYHOCTD
apeHoB

13 I'eneTuueckas cBs3b yIriI€BOAOPOIOB,
MPUHAJISKAIIMX K Pa3IMUHBIM KJlaccam
[IpupoaHblie HCTOYHUKY YIJIEBOAOPOIOB:

14 NPUPOMAHBIN ra3 v MOMYyTHbIE HETSIHbIE
rasbl, He()Tb M IPOAYKTHI €€ repepadoTKu
IIpupoaHbie HCTOYHUKY YIJIEBOAOPOIOB:

15 NPUPOMAHBIN ra3 U MOMYyTHbIE HEPTSIHbIE
rasbl, He()Tb M IPOAYKTHI €€ repepadoTKu

16 KoHnTponpHas paboTa no pasueny
«YTnesogopoab»

17 IIpenenpHble OHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBs3b

18 MHoOroaToMHbI€ CIIUPTHL: 3TUIIEHTJIUKOMIb U
TJIMLEPUH

19 DeHOI: CTPOCHUE MOJIEKYJIbL, (PU3NIECKHE
U XUMHYeCKHe CBONCTBA, IPUMEHEHNE

20 Anpneruasl: popManbaerun u
aneraibaerua. AueToH

21 OnHOOCHOBHBIE TIPEAENbHbIE KApOOHOBBIE
KHUCJIOTHI: MypaBbUHAs U YKCYCHasl

22 IIpaxrrueckast padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHUCIOThDY

CTeapI/IHOBaﬂ " OJICMHOBAsA KHCJIOTHI, KaK

23 NPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

iy Mpi1a KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE NEHCTBHE
CrnosxHbie 3(UpbI KaK MPOU3BOIHbIC

25 KapOOHOBBIX KHCIOT. [ MApOiIH3 CIOKHBIX
3¢upoB

26 Kupel: runponus, npuMeHeHue,
Ouosnoruveckast poyib KUPOB
VYTaeBoabl: COCTaB, KiaCCU(UKALIUS.

27 Bakneiimne npeacTaBUTENH: TIIIOKO34,
bpykTo3a, caxapos3a

)8 Kpaxman u neniroso3a kak IpupoagHbie
MOJIUMEPHI
KoHnTponbHas paboTa no pazueny

29 «Kucnopoacoaep:kaiue opraHu4ecKue
COETUHEHUS»

30 AMWHBI, METUJIAMUH U aHUJTUH
AMHHOKHCIIOTBI KaK aM(pOTepHbIe

31 OPraHUYECKHUE COCTUHEHHUS], UX
Ouonornueckoe 3HaueHune. [lentuab

17 benku kak npupoaHble
BBICOKOMOJIEKY JISIPHBIE COEAMHEHMUSI

3 OCHOBHBIE TOHITHUSI XUMHUH
BBICOKOMOJIEKY JISIPHBIX CO€IUHEHUN

34 OCHOBHBIE METOJIbI CHHTE3a




IInactMaccsl, kKay4yKH, BOJIOKHA

BBICOKOMOIJICKY JIAPHBIX COGHHHGHHﬁ.

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KVIACC

No

n/n

Tema ypoka

Koaun4yecTBo 4acos

KonTpoabHbie
Bceero P
padoThbI

IIpakTH4eckune
padoThbI

HMara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposeie
o0pa3oBaTe/bHbIE

pecypchl

XUMHUECKHUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HTrypanus aTOMOB

Ilepuoanueckuii 3axoH u Ilepunoandeckas
CHUCTEMa XUMHUYECKUX 351eMeHTOB [, 1.
Menneneesa, MX CBA3b C COBPEMEHHON
TEOpPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB M UX COSAMHEHHUIA 1O
rpynnaM U nepuoaam. 3HaueHue
MEPUOUYECKOT0 3aKOHA U CHCTEMBI
xumMudeckux anemeHToB /[ 1. Menneneena B
Pa3BUTHHU HAYKH

Ctpoenue BemecTsa. XuUMHUECKasi CBA3b, €€
BU/IbI, MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOH CBsI3U. BonoponHas cBs3b

BaneHrTHOCTB. DNEKTPOOTPULIATEIILHOCTD.
Crenenb okucienusi. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS

IlonaTHE O AUCNIEPCHBIX CUCTEMAX.
HctunHbBIE U KOJUIOUHBIE PACTBOPBIL.
MaccoBasi 10y BEIECTBA B PaCTBOPE




Knaccugukanust ¥ HOMEHKJIaTypa
HEOPraHWYEeCKUX coenuHeHui. I eneTnueckas
CBsI3b HEOPraHUYECKUX BEILECTB, PA3JIUYHbIX
KJIaCCOB

Knaccuukanus XUMHYECKUX Peakiuii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMHUH.
3aKOH COXPAaHEHUs] MACChI BELIECTB; 3aKOH
COXPaHEHUs U MPEBPALlEeHNs SHEPTUU IPH
XUMHYECKHUX PEaKLUAX

Ckopoctb peakunu. OOpaTUMbIE PEaKIIH.
XUMHUYECKOE PABHOBECUE

10

IIpakrrueckas padora Ne 1. « Bnusiaue
Pa3NIMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peaKLum»

11

DnexTponuTryeckas quccornanys. [lousitre
0 BogopoaHOM nokasarese (pH) pacteopa.
Peaxuu nonHoro odmena. I'maponus
OPTaHUYECCKUX U HCOPTAHUYCCKUX BEICCTB

12

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIC
peakuuu. [TonsTre 00 3aeKTpOIN3e
pacIIaBOB M PaCTBOPOB COJIEH

13

KoHnTponbHas paboTa 1o pazaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMUID»

14

Mertaniel, ux nojoxenue B [leppuognyeckon
cUCcTeMe XUMHYECKHX 35eMenToB [, .
MeHnneneeBa 1 OCOOEHHOCTU CTPOCHUS
atoMoB. Obmue pusudeckue cBONCTBA
METaJIIOB




15

CrnnaBbl MeTaIOB. DJIEKTPOXUMUYECKUH psAL
HaIpPsDKEHUN METAJIOB

16

XumMudeckue CBONCTBA BAXKHEHIITHAX
METaJIJIOB (HATPUH, KaJIHii, KaJIbLIUH, MarHu,
ATFIOMUHUI) U UX COEUHEHUN

17

XUMHUYECKHE CBOMCTBA XPOMA, MEAU U UX
COENUHEHUN

18

XuUMUUecKHe CBOMCTBA IUHKA, JKeJie3a U UX
COENUHEHUN

19

HeMeTaJ'IJ'IbI, UX IOJIOKCHHUEC B
Ileprnonnueckoi cuCTEME XUMHUYECKUX
anemenToB J[. 1. Menneneesa u
0COOEHHOCTH CTPOSHHST aTOMOB

20

dusnyeckre CBOWCTBA HEMETAJLIOB.
AJJIOTPOMHS] HEMETAILIOB (Ha MpUMepe
KHUCTIOpoJa, cepsl, hocdopa u yriiepoaa)

21

XUMHUYECKHE CBONCTBA TaJION€HOB, CEPbl U UX
COENMHEHUN

22

XuMHUecKue CBOICTBa a30T1a, Gpocdopa u ux
COeMHEHUN

23

XHUMHUYECKHE CBOMCTBA yIIepoaa, KPEMHUS U
HUX COSNUHEHUN

24

IIpuMeHeHne Bas)KHENIINX HEMETAJJIOB U UX
COENUHEHUN

25

O00011eH1Ee U CHCTEMATU3ALIMS 3HAHHUI 110
Teme «Hemeranmsry. Berauciaenus mo
YPaBHEHUAM XUMUYECKUX PEAKLUN U
TEPMOXUMHYECKUE PACUETHI




[Ipaxrrueckas padora Ne 2. «Pemenne

26 DKCIEPUMEHTAJIbHBIX 3a7a4 110 TEME 1
"HemeTtanne"»

27 KonTponbHast pabora mo Temam «MeTaymibn |
u «Hemerannbem

)8 Heoprannueckue u OpraHn4eCcKrue KUCJIOTHL. |
Heoprannueckue u Opranu4ecKkrue OCHOBAHUS
AmdoTepHbIe HEOPraHUIECKUE U

29 OpraHu4ecKue coennHeHus. I enernueckas !
CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX
BELIECTB

30 IIpomexyTouHas arrecrauus 1
Ponb xumuu B obecrieueHnn SKOIOTHIeCKOM,

31 SHEPreTUYECKON U NMUINEBOH 0e30MacHOCTH, 1
Pa3BUTUU MEIULIUHBI
[Ipencrasnenust 06 OOIMMX HAYUHBIX

32 MPUHLUINAX POMBILIJIEHHOTO MOy Y€HUS 1
Ba)KHEUIIINX BEILECTB

33 Yenosek B MUpPE BELIECTB U MATEPUAJIOB 1

34 XHUMHS U 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /U YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

KOMKUH Ceprem XXowknH Cepren
AnekcaHapoBuy
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