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MHNOACHUTEJBHASA 3AITIUCKA

[lporpaMMa 1O XWMHH Ha YpOBHE cpenHero oOmiero oOpazoBaHusi pa3paboTaHa Ha
ocHoBe denmepanbHoro  3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpaszoBanun B Poccuiickoii
Oenepanyny, TpeOOBaHW K pe3ylbTaTaM OCBOCHHUS (QenepanbHOi 00pa30oBaTeIbHON MPOTPaMMBbI
cpeanero odbmero obpaszoanusi (POII COO), mpencraBneHHbIX B DenepaibHOM TOCYAaPCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom KoHuenunu npenojaBanusi yaeOHOTO TpeaMeTa « XUMHSD»
B 00pa3oBaTenbHBIX Opranm3anuiax Poccuiickoit Mexepanum, peaan3yomnux OCHOBHBIE 00pa30oBaTeIbHBIE
MPOTrpaMMBbl, U OCHOBHBIX TOJIOKeHUH «CTparerun pa3Butust Bocnutanus B Poccuiickoii depepaunu Ha
nepuop 1o 2025 roga» (Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3paOOTKe MPOTrpaMMbl MO XWMHUH, K OTpEAENICHUIO OOIIel CTpaTeruu
00ydeHus1, BOCIIUTAHUS U Pa3BUTH 00YJarOIIUXCs CPEICTBaMHU yueOHOTO mpeameTa « Xumus» st 10-11
KJaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHUeNTyanbHble monoxenus @OIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH TIeJIed, COJepKaHUs, pe3ylbTaTOB OOy4eHHs u TpeOOBaHWA K YpPOBHIO
MOJTrOTOBKH BBIILYyCKHHUKOB.

Xumuueckoe o0pa3oBaHMe, MOJTy4aeMOE€ BBIMYCKHHKaMu 0011e00pa3oBaTeIbHON OpraHu3aluy,
SBJISIETCSl HEOTHEMIIEMOM YacThio MX 00pa3oBaHHOCTU. OHO CITY>)KUT 3aBEPIUAIONINM 3TANIOM pean3alun
Ha COOTBETCTBYIOLIEM €My Oa30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPHUCYLIMX LEJIOCTHOM cucTeme
XMMHYECKOro 00pa3oBaHMs. JTH IIEHHOCTH KacaloTCsl MO3HAHWSI 3aKOHOB TPHUPOJIBI, (HOPMHUPOBAHUS
MHUPOBO33pPEHHSI U OOIICH KyJIbTYpHI UEIOBEKa, a TAKKE JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3I0POBBI0 U NPHUPOAHOM cpexme. Peanmsyercss xuMuueckoe oOpa3zoBaHHE OOYYAIOLIMXCSl Ha
YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUsl CPEICTBAMHU Y4YeOHOro mpeaMeTa «XHUMUs», COACpKaHHE WU
MOCTPOCHUE KOTOPOTO OMpEAETICHbI B MPOTpaMMe MO XUMHU C YYETOM CIEHU(PHUKH HAYKH XHMHUH, €€
3HA4YCHUS B IO3HAHUM IIPUPOJIBI U B MAaTEPHAIbHOM KU3HU OOLIECTBA, a TAKXKE ¢ yU€TOM OOIIMX Lenel U
NPUHIMIIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeqHero oluiero oOpa3oBaHHS B
Poccuiickoii @enepanuu.

XuMHsT Kak 5JEMEHT CHCTEMbl €CTCCTBEHHBIX HayK HUIpaeT ocoOyl pojib B COBPEMEHHOMU
[UBWIM3AIIMYA, B CO3JaHWM HOBOW 0a3pl MarepwanbHOW KynbTypbl. OHa BHOCHT CBOH BKJIQJ B
(dopMHpOBaHUE PAMOHAIBLHOIO HAYYHOTO MBIIUICHUS, B CO3[@HHE LEIOCTHOTO TPEACTAaBICHHUS 00
OKpY’KalollleM MHpE KaK O €IMHCTBE MPHUPOIBI U YeJIOBEKa, KOTOpoe GOPMUPYETCS B XUMHU Ha OCHOBE
MOHUMAaHUS BEILECTBEHHOI'O COCTaBa OKPY’KAIOILIEr0 MHUPA, OCO3HAHUS B3aMMOCBS3H MEXKIYy CTPOCHHEM
BEIIIECTB, UX CBOWCTBAMU M BO3MOXXHBIMH OOJIACTSIMUA IPUMEHECHHUS.

TecHO B3auMMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMH HAyKaMH, XMMMsI CTajla HEOThEMJIEMOU
YacThI0 MHPOBOHM KYJIBTYPBI, HEOOXOJIUMBIM YCIOBHEM YCIEHIHOTO TPyJAa M KM3HHM KaKIOrO UJeHa
oOmectBa. CoBpeMeHHas! XUMHUS KaK HayKa CO3MJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBiieHa
Ha pelieHue TIo0abHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — ChIPbEBOM, YHEPreTUUECKO,
MUIIIEBOH, SKOJIOIMYECKOM O€30MaCHOCTH M OXPaHbI 3/I0POBbSL.

B cooTBercTBUM ¢ OOLIMMHU LEISIMM M IPUHLIUIAMH CPEJIHEro oOLIero o0pa3oBaHUsl COAEPIKaHHUE
npenmeta «Xumus» (10—11 kmaccel, 6a30BbIN yPOBEHD N3YYEHHUsI) OPUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
OOIICKYJILTYPHYIO TIOJrOTOBKY OOY4YaIOUIUXCs, HEOOXOAMMYI MM JUJISl BEIPAOOTKH MHUPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCIICHIHOTO BKIIOYECHUS B JKM3Hb COLIMYMA, NMPOJOJDKEHHMS OOpa3oBaHMs B Pa3IMUHBIX
001acTsIX, HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBISIFOIUMH TIpeaMeTa «XUMUs» SBISIFOTCS 0a30Bble Kypchbl — «OpraHudeckasi XUMUs» U
«O6111a;1 " HCOpraHn4deckasd XuMus», OCHOBHBIM KOMIIOHCHTOM COACPKaHUA KOTOPBIX ABJIAIOTCSA OCHOBBI
0a30BOif HayKH: CHCTEeMa 3HAHUI 10 HEOPraHMYECKON XMMHUHM (C BKJIIOYCHUEM 3HAHWN W3 00LIel XUMUN)
U opraHudeckod xuMmuu. DOpMUPOBAHME JAHHONW CHCTEMBI 3HAHUN [PHU U3YYEHHH IIpeIMeTa
oOecrieunBaeT BO3MOKHOCTh PACCMOTPEHHSI BCET0 MHOTOOOPAa3Hsl BEIISCTB HA OCHOBE OOILIMX IMOHSTUH,
3aKOHOB U TEOPHH XHUMHUH.

CrpykTypa copepkanus KypcoB — «Oprannyeckas Xumust» U «O0Ias 1 HeopraHudecKasi XuMHsD»
chopmHpoBaHa B TIporpamMme 10 XUMHHM Ha OCHOBE CHCTEMHOIO TOAXOJa K HM3YYCHHIO Y4eOHOro
MaTtepuajga M OOYCJIOBJIEHa HMCTOPHUYECKHM OOOCHOBAaHHBIM DAa3BUTHEM 3HAHWH Ha OINpeIeNEHHbIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYecKOd XMMHH BEIIECTBA PACCMAaTPUBAIOTCS Ha ypPOBHE
KJIACCUYECKOW TEOPUU CTPOCHHS OPTaHUYECKUX COEJMHEHHH, a TaKKe Ha YPOBHE CTEPCOXUMHUECKUX H
OJICKTPOHHBIX HpeJICTaBJ'[eHI/Iﬁ 0 CTPOCHHU BEIIECCTB. CBCHCHI/IH 00 HN3y4da€MbIX B KYpPCE€ BCHICCTBAX
JAI0TCA B PAa3BUTHH — OT YIJIEBOAOPOJIOB JIO0 CIOKHBIX OMOJOTMYECKH aKTHBHBIX coeluHeHui. B kypce
OpPraHUYeCKOW XWUMHM TMOJYy4aloT pa3BUTHE COOPMUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOILEro



00pa3oBaHHs MEPBOHAYAIBHBIC TIPEICTABICHUS O XUMHUECKOW CBS3M, KITACCU(PHUKAIMOHHBIX TPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHS, O XUMHUECKOI PEaKIii.

[Tox HOBBIM yIJIOM 3peHHsi B IpeaAMeTe «XuMUs» 0a30BOTO YPOBHS pacCMaTpUBACTCS M3YUYCHHBIN
Ha ypOBHE OCHOBHOTO 00ILEro oOpa3oBaHMs TEOPETUUECKUI MaTepHal U (aKTOJIOTHUYECKUE CBEACHUS O
BEIIECTBAX M XUMHUYECKOH peaknuu. Tak, B 9acTHOCTH, B Kypce «OO0mas u HeopraHWYecKas XHMHS»
0o0ydJaronmmMcsl  TIPEIOCTABISAETCS] BO3MOXKHOCTh OCO3HATH 3HA4YCHHWE MEPHOJWYECKOTO 3aKOHA C
OOIIETCOPETUUECKUX M METOAOJIOTHUECKUX TIO3UIMH, TIyO)XKe IMOHATh HCTOPUYECKOe H3MEHEHUE
(YHKIII 3TOTO 3aKOHA — OT 0000IIaroIIeH 10 OOBICHSIONIEH 1 TPOTHOZUPYIOIIEH.

Enunast cuctemMa 3HAaHMM O BaXKHEHIIMX BEIIECTBAX, WX COCTaBe, CTPOEHWUH, CBOMCTBaX U
NPUMEHEHUH, a TaKKe O XWMHUYECKUX PEaKUUsX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
noronHsiercst B Kypcax 10 u 11 kiaccoB aiieMEeHTaMH COACPKaHHS, MMEIOIIUMH KYJIbTYPOJIOTHUYECCKUN U
MPHUKIIATHON XapakTep. OTH 3HAHHUA CIIOCOOCTBYIOT ITOHMMAHHWIO B3aMMOCBS3M XUMHHU C APYTUMH
HayKaMH, pPAacKpbIBAIOT €€ pOJIb B TIO3HABATEIbHOM W TPAKTHUECKOW JESTENBHOCTH 4YeJOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YB&KEHHS K TMPOLECCY TBOpPUYECTBA B OONACTH TEOPUU U MPAKTHYECKHUX
TIPUIIOKEHUI XUMUH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIIECTBEHHO W JJMYHOCTHO 3HAYNMBIX
mpo0OiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIHNBATH HH()OPMAIHMIO U TPUMEHATH €€ s
TIOTIOJTHEHUST 3HAHUH, peIlIeHHs HHTEIICKTYaIbHBIX M AKCTIEPUMEHTAIBHBIX HCCIIE0BATEIbCKUX 3a1a4.B
[eJIOM Ccofiep)KaHne y4deOHOro mpenMeTa «XWMHsS» JAHHOTO YPOBHS HW3yYEHHS OPHEHTHPOBAHO Ha
dbopMupoBaHUEe y OOYyYarOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI U TMOHMMaHUS (UIOCO(MCKUX HJIEH,
TaKMX KakK: MaTephajbHOE EJUHCTBO HEOPraHMYECKOTO M OPraHUYecKOro Mupa, 0O0yCIOBICHHOCTH
CBONCTB BEILIECTB UX COCTABOM U CTPOECHUEM, [T03HABAEMOCTb ITPUPOHBIX SIBJICHUH IIyTEM SKCIIEPUMEHTA
W pelIeHrus MPOTHUBOPEUN MEXKIY HOBBIMHU (PaKTaMH M TEOPETHYECKHMH IPEINOCHUIKaMU, OCO3HAHHE
pOJIM XMMHUHM B PEIICHHH JKOJOTHYECKHUX MpolieM, a Takxke MpolieM cOepekeHUs] dHEPreTHUECKUX
PECypcoB, ChIpbsl, CO3JaHNs HOBBIX TEXHOJIOTMI U MaTE€pHaoB.

B mname pemieHusl 3amad4 BOCIIMTAHUS, PAa3BUTHS W CONMATHM3AIMHA OOYYAIONIMXCS TPUHSTHIE
MporpaMMOi  TIO0 XHMHH TIOAXOABI K OMNpPEICIICHUI0 COACp)KaHWS W TOCTPOCHHS TIpeaMeTa
npeaycMaTpuBaloT (OPMUPOBAHNE YHUBEPCAIbHBIX YUCOHBIX ACHCTBHI, MMEIOMINX 0a30BOC 3HAUCHUE
JUTSL Pa3TIMYHBIX BUJIOB JIESITEIBHOCTH: PELICHHs Tpo0IieM, MOUCKa, aHaln3a U 00paboTku uHpopManmy,
HEOOXOJMMBIX [UIS TPHOOpPETEHHsI ONbITa TMPAKTHYECKOW U HCCIeNOBATEIBCKON esATeNbHOCTH,
3aHUMAIOIICH BYKHOE MECTO B IO3HAHMH XHMUH.

B mpaktuke mpenogaBaHusi XUMHM Kak Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaKk M Ha
YpOBHE cpenHero odmiero oOpa3oBaHHs, NMPHU OMPEACICHUH COJIEPKATEIFHOW XapaKTePUCTUKHU Ieen
W3YyYeHHUs TIpeIMeTa HallpaBIIEHUEM TIEPBOCTEIIEHHOW 3HAYUMOCTH TPAIHWIIMOHHO MPHU3HAETCS
(dbopMHpOBaHNE OCHOB XMMHUYECKOH HayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JISATEIIbHOCTH YeOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTypbl. C METOAMYECKON TOUYKU
3peHUs TAKOW TOJIXO/ K OTIPECIICHUIO TIeIei H3yUeHHs TIpeIMeTa SBIISETCS BIIOJIHE OTPaBIaHHBIM.

CormnacHo JlaHHOﬁ TOYKE 3pCHUSA I'JIAaBHBIMU LCJIAMU U3YUYCHUA TPEAMETA «Xumus» Ha 0a30BOM
yposae (10 —11 J1.) sSBISIFOTCSI:

(hopMUpOBaHUE CHCTEMBI XMMUYECKUX 3HAHWH KaK BaKHEWIEW COCTABISIONIEH €CTECTBEHHO-HAYYHON
KapTUHbl MHpa, B OCHOBE KOTOpOﬁ JIC)KAT KIIFOUCBBLIC ITOHATHA, q)YHILaMeHTaIH)HBIC 3aKOHBI U TCOPUHN
XHUMHH, OCBOCHHE S3bIKa HAayKH, YCBOGHHE M TOHMMaHHE CYIIHOCTH JIOCTYIHBIX 0000IeHHH
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPHEN UX Pa3BUTHS M CTAHOBJICHHUS,
(dbopMupOBaHUE W pa3BUTHE MPEJCTABICHUH O HAYYHBIX METOJaX ITO3HAHUS BEIIECTB W XUMHUECKUX
peakiuii, HeOOXOIUMBIX ISl TPHOOPETEHHsSI YMEHUIH OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUECKHX
SIBIICHUH, UMEIOIINX MECTO B IMPUPOJIC, B IPAKTUIECKON M IMOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOOEHINEM 1 OOBSICHEHUEM XHUMUYECKOTO
JKCIIEpUMEHTA, COOIIOJICHUEM TTPaBUII OE30MacCHOT0 00PAIICHUS C BEIIECTBAMHU.

Hapsny ¢ stum, coxepkarenbHas XapakTepUCTHKA Leled M 3ajJad U3y4deHus INpeaMeTa B
nporpaMMe 10 XMMHHM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHM IIPHOPUTETAMH B
cucteme cpenHero ooOmiero obpaszoBanusi. CerojHs B MpenojlaBaHUM XHMHH B OOJIbIICH CTEIEHU
OT/AETCSl TIPENINOYTEHHE MPAKTHYECKOW KOMIIOHEHTE COJEp)KaHus OOy4YeHHs, OPHEHTHPOBAHHOW Ha
MOJTrOTOBKY BBIITYCKHHKA 0011e00pa3oBaTebHON OpraHu3alMy, BiaJerolero He HaOOpoM 3HaHUU, a
(YHKIMOHAIBHONW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMH aKTUBHOI'O TOJYYEHUs 3HAHUU H
IMPUMCHCHUA UX B peaHBHOﬁ JKU3HU JI1 pECIICHUA NPaKTUYCCKUX 3ajiay.

B cBs3u ¢ 3TUM NpU HM3YyYCHUU MPEAMETa «XUMHUS JOMUHHPYIOIIEE 3HAUCHHE MPHOOPETAOT
TaKue LEeNU U 33]a4H, KaK:



ajanTanys oOydaroluxcs K YCJIOBUSIM JMHAMHYHO pa3BUBAIOIIETOCS MHpPa, (OpMHUpOBaHHE
WHTEJUICKTYIbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOW K  C€amMoOOpa3oOBaHUIO,  COTPYJHHUYECTBY,
CaMOCTOSITEIILHOMY MPHHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HCHHBIX CUTYAIIUSX, CBSA3aHHBIX
C BEIIECTBaMH U X MPUMEHEHHEM;

dbopMupoBaHre y OOYYAIOMNUXCS KIFOUEBBIX HABBIKOB (KJTIOYEBBIX KOMITCTEHITHI), MMEIOITHX
YHUBEpCAITbHOE 3HAUCHHUE IS PA3IUYHBIX BUIOB ACATEIHHOCTH: PEIIEHUs MpoOiIeM, TIONCKa, aHaIn3a 1
00paboTku uH(pOpMaLKU, HEOOXOIUMBIX JAJsl MPUOOPETEHHs OIBITa NESTEIBHOCTH, KOTOpas 3aHHUMAaeT
BXHOE MECTO B TIO3HAHWW XWUMHUH, a TaKXKe ]ISl OIEHKH C TO3WITUN JKOJOTUYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMHYECKUX MPOILIECCOB HAa OPTaHM3M YeJIOBEeKa U IPUPOTHYIO CPELy;

pasBUTHE TO3HABATEIbHBIX WHTEPECOB, HMHTEIUICKTYalbHBIX W TBOPYECKUX CHOCOOHOCTEH
00yyYaromuxcsi: CHoCOOHOCTH CaMOCTOSATENLHO MPHOOPETaTh HOBBIC 3HAHUS IO XMMUHU B COOTBETCTBUH C
JKU3HEHHBIMU TTOTPEOHOCTSIMH, MCIIOJIB30BAaTh COBPEMEHHBIE HH(POPMAIIMOHHbBIE TEXHOIOTHUH IS TIOMCKA
W aHanu3a y4yeOHOW M HayYHO-MOMYJISIpHON MH(OPMAM XUMHUECKOTO COACPKAHMS;

dopMHupOBaHME W pa3BUTHE Yy OOYYAIOUIMXCSI ACCOIMATUBHOIO M JIOTMYECKOTO MBIIIICHHUS,
HaOIIOAaTeTEHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOAWMBI, B YaCTHOCTH, TIPH
TUTAHUPOBAHWH U MIPOBEICHIH XUMHYECKOTO IKCIIEPHMEHTA;

BOCIIUTaHUE y OOydYarommxcs yOeKAEHHOCTH B TYMaHHCTHYECKOW HAMpPABICHHOCTH XUMHH, €&
BaXHOW POJM B PEIICHUH TIO00ATHHBIX MPOOIEM PaIlMOHAIBHOTO IPHPOJIOIIOIB30BAHNUS, MOTIOTHEHUS
OHEPTeTHYECKUX PECYPCOB M COXpPAHEHHS IMPHPOJHOTO pPABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH
OepeKHOTO OTHOIIEHHSI K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUS OIbITA MCIOIb30BAHMS
MOJYYCHHBIX 3HAHWUK Uil MPUHSATHS TPAMOTHBIX DPEIICHUH B CUTYalHUsX, CBA3aHHBIX C XUMUYCCKUMHU
SIBIICHUSIMH.

B yueOHOM mutane cpeanero odmiero oopa3zoBaHusi IpeaAMET «XUMUs» 0a30BOTO YPOBHS BXOJHT B
cocTaB npeaMeTHol obnactu «EcTecTBeHHO-HAYYHbIE TIPEAMETHD.

OO01ee 9McIo0 9acoB, OTBEACHHBIX ISl U3yUEHUS XMMHHU, Ha 0a30BOM YpOBHE CpeIHEro oOIIero
obOpazoBanwms, cocTaBisieT 68 gaco: B 10 kimacce — 34 gaca (1 wac B Hepemo), B 11 kiracce — 34 gaca (1
4ac B HEJEIIO).

COJEPXAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKAS XUMMUA
TeopeTuyeckne 0CHOBbI OPraHUYeCKOl XMMHHU
IIpeameTr  OpraHM4YecKOd  XHMHH: €€  BO3HUKHOBEHME, pPa3BUTHE W  3HAYCHUE

B TIOJYYEHMH HOBBIX BEIIECTB M MaTephanoB. Teopus CTPOECHUS OPraHUYECKHX COEIUHEHHH A.
M. BytnepoBa, e€ ocHOBHBbIE MOJ0KeHUSA. CTPYyKTYpHBIE POPMYJIBI OPraHUYECKUX BewecTB. [ omoorus,
nzomepus. XUMHUYECKas CBSI3b B OPTraHUYECKUX COSUHEHUAX — OJJUHAPHBIE U KPATHBIE CBA3H.

[MpencraBnenne o kKiaccuPUKAMM OpPraHUYECKUX BellecTB. HoOMEHKIaTypa OpraHHYecKHX
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHWS BAKHEHIIMX MPEICTaBUTENECH KIaccoB
OpPraHMYECKUX BEIIECTB.

OKCIIepUMEHTAIbHbIE METOIbl M3YYEHHs BEIIECTB W WX TNPEBpalleHUil: O3HAKOMJIEHHE C
o0pa3uaMy OpraHWYeCKUX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOJAEIMPOBAHUE MOJEKYI
OpPraHMYECKUX BEIIECTB, HAOMIOACHHWE W ONHMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILECHHIO
OpraHUYECKUX BEIIECTB MPU HAarpeBaHHH (IUIaBJeHHe, 00yTIMBaHUE U TOPCHUE).

Yraesonopoast

ATKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psil. MEeTaH U 3TaH — NPOCTEHINE MPEICTaBUTEN
aNKaHOB: (M3UYECKUE U XHMHYECKHE CBOWCTBA (peaklMy 3aMElICHUS W TOPEHUs), HaXOXJICHHUE B
MIPHUpPO/IE, TIOTyYeHNE U TPIMEHEHHE.

ATIKEHBI: COCTaB M CTPOEHHME, TOMOJIOTHMUECKHUH pAf. OTHIEH W MPONMIIEH — MpocTeimue
NpE/ICTAaBUTENI  aJKCHOB: (H3MYecKMe W XUMHUYECKHE CBOWCTBa (peakiuu THUIPUPOBAHUS,
TaJIOT€HNPOBAHUS, THAPATALNN, OKUCICHHS U TIOJIMMEPHU3AIiH ), TIOJIy4YeHHe U IPUMEHEHHE.

Ankanuensl: Oytaguen-1,3 u metunOytaaueH-1,3: cTpoeHue, BaXHEHWIINE XUMHUUECKUE CBOMCTBA
(peaxuus nomuMepusauun). [loyuyeHne CHHTETUYECKOTO KayuyKa U pe3UHBbI.

AJNKHWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHHA Psifl. ALETHICH — MPOCTEHIIHHA
NpEe/ICTAaBUTENh AalKUHOB: COCTaB, CTpOeHUe, (U3NYEeCKHe ¥ XUMHYCCKHE CBOWCTBA (peakiuu
THIIPUPOBAHMS, TATOT€HUPOBAHUS, THAPATALINHI, TOPEHHS), TOJIyYeHHE U IPUMEHEHHE.




Apensl. benzos: cocrtaB, cTpocHHE, (H3MUECKHE MW XHMHUYECKHE CBOHCTBA (peaKIuu
rajJloreHUpOBaHUs U HUTPOBaHMUs), [IOJIyUeHUE U IIpUMeHeHue. 1o1yon: cocmas, cmpoenue, ghusuueckue u
Xumuyeckue — cgoucmea  (peakyuu — 2aN02eHUPOSAHUS U HUMPOBAHUs), nonyuenue U
npumenerue. TOKCHYHOCTh apeHOB. ['eHeTndeckas CBsI3b MEXAY YIVIEBOAOPOJaMH, TPUHAJICKAIIUMHI K
Pas3IN4YHBIM KJIaccaM.

[IpupoaHbIe UCTOYHUKH YTIIEBOAOPOAOB. lIpupoansrii ra3 u monytHeie HedTsHBIE Ta3bl. HedTh U
e€ mpoucxoxknenue. CrocoObl mepepaboTkum He(TH: TIEPErOHKA, KPEKUHT (TEPMHUYECKHH,
KaTaJIMTHYECKUit), nmuponu3. IIpoaykTel nepepaboTku He(TH, NX NPUMEHEHHE B IIPOMBIIIJICHHOCTH U B
ObITy. KamMeHHBIH yroibs 1 IpOIyKTHI €ro nepepadoTKy.

OKCIepUMEHTAIbHbIE METOJbl M3YYEHMs BEIIECTB W WX NPEBpAIECHUN: O3HAKOMJIEHHE C
o0pa3uamu mIacTMacc, KaydyKoB M pe3uHbl, KojueKiun «HedTb» 1 «YTob», MOIEIMpoBaHHE MOJIEKYIT
YIJIEBOAOPOIOB U TaJIOTCHONPOU3BOAHBIX, IMPOBEACHUE NPAKTUYECKON pabOThI: MOIy4YEHHE 3THICHA U
U3Y4YEHHUE €TO CBOUCTB.

Pacuérnsle 3aauu.

Boruncnenns mo ypaBHEHHIO XMMHYECKOW peakumu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WJIM NPOAYKTa PEAKIMU MO H3BECTHHIM Macce, 00bEMY, KOIMYECTBY OIHOIO M3 MCXOTHBIX
BEIIECTB WM MPOIYKTOB PEaKIIHN).

Kucnopoacoaep:kauue oprannyeckue coenHeHUs1

IIpenenbHble OOHOATOMHBIE CIIUPTHL. METaHON M 3TAHOJ: CTPOEHHUE, (PU3NUeCKHe U XUMHYECKHE
CBOIicTBa (peakIMy C AaKTUBHBIMH MeETaljlaMH, TaJOr€HOBOJOpPOJAaMH, TOpEHHUE), IPUMEHEHUE.
Bopopoansie cBA3M MeXAy MoOJeKyldamMH chnupToB. JleiicTBHe MeTaHOja M 3TaHOJa Ha OpraHu3M
YeJI0BEKa.

MHOroaToMHbIe CIHUPTHL. DTHJICHIJIUKOIL W TIHLEPUH: CTPOCHHUE, (PU3NUECKHE M XMMHUYCCKHE
CBOIicTBa (B3aMMOJEHCTBHE CO INEIOYHBIMH MeETaJUIaM{, KauyeCTBEHHas peakUus Ha MHOTOaTOMHBIE
cnupThl). JleficTBre Ha opranus3M 4enoBeka. [IpuMeHeHne rmuuepruHa U 3TUIICHIIAKOIIS.

®DeHoN: CTpOCHHWE MOJIEKYNBI, (U3WYECKHe M XHMHUYECKHe CBOWCTBA. TOKCHYHOCTH (eHoma.
[Mpumenenue denomna.

Anpneruapl U kemoHvl. PopManplerua, alneTalbAerH]l: CTpOeHHe, (U3NUECKHEe W XUMHUYECKHE
CBOMCTBA (PEaKLUH OKHCIICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIIH), [TOJyICHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpeIeNbHBIE KAPOOHOBBIE KHCIOTH. MypaBbHHAS 1 YKCYCHAsI KUCIOTHI: CTPOCHHE,
¢u3nuecKkue U XMMUYECKUEe CBOMCTBaA (CBOMCTBa, OOIIME IS Kiacca KUCIIOT, PEeaKysl dTepUHUKAIINN),
nojgydeHue u mnpuMeHeHue. CrTeapuHOBash M OJEMHOBAs KHCJIOTHI KakK IPEICTABUTEIH BBICIIMX
KapOOHOBBIX KHUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe ACHCTBHE.

Crnoxable 3QUPBl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIposn3 cloxHBIX 3(GupoB. Kupsr
I'maponus sxxupos. [lpumenenue xupoB. bruonoruueckas posb KHUPOB.

YrneBogpl: cocTaB, KiaccupUKauus YTriIeBOIOB (MOHO-, JW- M MoJHcaxapuuel). [mokoza —
NPOCTEHIINI MOHOCAaXapHJl: OCOOCHHOCTH CTPOCHHUSI MOJIEKYJIbI, (PU3HUYECKHEe M XMMHUYECKUE CBOWMCTBA
(B3ammopetictBue ¢ rujapokcugom meau(ll), okucneHne amMMuadHbIM pacTBOpoM okcuna cepebpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE IJIIOKO3bl), HAXOXAEHHE B NPHUPOJE, MPUMEHEHHE, OMOJIOTHYECKasl POJIb.
®ortocunTe3. PpyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman wu wnemmono3a Kak mpupoiHble monuMepbl. CTpoeHHe Kpaxmana M IEJIJTHONO3bI.
dusnyeckre 1 XUMUIECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHAS PEaKIHs C HOIOM).

OKcIlepUMEHTaNbHbBIE METO/Ibl M3YUYCHHUS BELIECTB M MX NPEBPALICHUN: MPOBEACHUE, HaOII0IeHIEe
M OIMCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KAYECTBEHHbIE PEAKIMH OJHOATOMHBIX
cnupToB (OKucieHue aTaHoia okcuaoM meau(Il)), MHOroaTOMHBIX CIMPTOB (B3aMMOEHCTBHE TIIMLIEPUHA
¢ runpokcunom menu(Il)), ampaerngoB (OKUCIIEHME aMMHAa4dHBIM pPacTBOpoM okcuma cepedpa(l) u
ruapokcugom Meau(ll), B3aumomeicTBue Kpaxmania ¢ HOJOM), IPOBEIEHUE MPAKTHUYCCKOU pPaOOTHI:
CBOICTBa pacTBOpa YKCYCHOM KHCJIOTBHI.

Pacuérnele 3aaun.

Brryncnenust mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIAHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIHH MO0 M3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OIHOTO W3 HMCXOTHBIX
BEIIECTB MM NPOIYKTOB PEaKIHN).

A3oTcoaeprKale OpraHndeckiue COeTMHEHMSL.

AMUHOKHUCIIOTBI Kak aM(OTepHbIe OpTaHWUYecKhe coeJuHeHus. Du3uyeckne W XUMHUYECKHE
CBOIICTBa aMWHOKHCIIOT (Ha pUMepe MninHa). bronornyeckoe 3HaueHne aMHHOKUCIOT. [lenTuab.




benkn xak mpupogHbIE BHICOKOMOJIEKYIISIPHBIE coeAnHeHus. [lepBuuHas, BTOpUYHAs M TPETHIHASL
CTPYKTypa OenKoB. XMMHUYECKHE CBOWCTBA OEIIKOB: THAPOJIN3, ICHATYpAIMs, KAUeCTBCHHBIC PEAKIH Ha
Oenku.

OKcIIepUMEHTANbHBIC METO/Ibl M3YYEHHUS BEIIECTB M WX MPEBpAlllCHUN: HAOIIOACHHE U ONHCaHHE
JIECMOHCTPALMOHHBIX OIIBITOB: ICHATYPAIHs OCIKOB ITPH HaIPEBaHHH, IBETHBIC PEAKIINH OCIIKOB.

BricokomoJieKyJ/IsIpHbIE COeIMHEHHSI

OCHOBHBIE TOHATHSI XHMHH BBICOKOMOJEKYJSIDHBIX ~COCIMHEHHWH: MOHOMEp, IOJIUMeEp,
CTPYKTYPHOE 3BEHO, CTEIeHb IOJMMEPH3AINH, CPeAHssl MOJeKylsipHas macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSTMHEHHH — TIOJIMMEPU3aINs ¥ TIOJMKOHICHCAIIHS.

OKCIIepUMEHTANBHBIC METOJbl HM3YYEHHUs BEIIeCTB W WX MNPEBPAllCHUH: O3HAKOMIICHHE C
o0pa3uamMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MexXmpeaMETHBIX CBS3€H NpU H3yuyeHWH opranudeckoil xumum B 10 Kiacce
OCYILIECTBIISIETCSL Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSATHHA, TaK W MOHSTHH,
SBJIAIOIINXCS CHCTEMHBIMH JUISL OTJIENBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmue ecTecTBCHHO-HAy4YHbIC IOHATHA: SBJICHHE, HAy4HBIH (aKkT, TMIIOTE3a, 3aKOH, TEOpus,
aHanmM3, CHHTE3, KJIacCU(pUKaUus, [EePUOANYHOCTh, HAONIOACHUE, W3MEpPEHHE, OSKCIICPUMEHT,
MOJIEIMPOBAHUE.

®usnka: Mmarepus, SHEpPrus, Macca, aToM, 3JEKTPOH, MOJEKyJa, SHEPreTHYeCKUH YpPOBEHb,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSHHE BEIICCTBa, (pU3MYeCKHe BEIMYMHBI M COUHHIBI HX
U3MEpPEHHS.

buonorus: kmerka, opraHusMm, Ouocdepa, oOMeH BemlecTB B opraHusMme, (POTOCHHTES,
OHMOJIOTMYECKH aKTUBHBIE BellecTBa (OeNKH, YTIEBOABL, )KUPHI, HEPMEHTHI).

['eorpadusi: MEUHEpANbL, TOPHBIE TIOPOJIBL, TIOJIE3HBIE UCKOMIAEMBbIE, TOTLUTUBO, PECYPCHI.

TexHonorus: mHIIEBbIE TNPOAYKTHI, OCHOBBI PALOHATGHOTO MHUTAaHHS, MOIOIINE CPENCTBA,
JEKapCTBEHHBIE W KOCMETHYECKHE IperapaTbl, MaTepHaibl W3 HMCKYCCTBEHHBIX W CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckue OCHOBbI XMMHUH

XUMUYECKHH 37IeMeHT. ATOM. SIApo aToMa, W30TOIbL. DJIEKTPOHHAs 000J104YKa. DHEPreTHUECKUE
YPOBHH, TMOXYPOBHH. ATOMHBIC opOutanu, s-, pP-, 0- smementbl. OCOOCHHOCTH pacHpee/ieHHs
AJIEKTPOHOB TIO OpOWTaIsIM B aTOMax »JJEMEHTOB IIePBBIX UYETHIPEX MEPUONOB. OIIEKTPOHHAS
KOH(HTYypalusi aTOMOB.

Ilepunonnueckuii 3axkoH u Ilepuonnyeckas cucrema xumuueckux viemeHtoB JI. Y. Menpeneesa.
CBs13p nepuoauyeckoro 3akoHa u Ilepuonuyeckoil cucreMsl xumMudeckux 3iaemeHToB . . MenaeneeBa
C COBPEMEHHOH TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKHUX
9JIEMEHTOB W 00pa3yeMBbIX MMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPyIIaM W MEpHojaM. 3HadCHHUE
MEPUOJIMYECKOT0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMUYEeCKas CBSA3b. BUIBI XMMUYECKOW CBs3H (KOBAJICHTHAS HETIONSApHAs U
MOJIAPHAsI, WOHHAs, MeTajuiMdyeckas). MexaHu3Mbl OOpa30BaHUs KOBAJICHTHOW XUMHUECKOW CBSI3U
(oOMeHHBIN W JTOHOPHO-aKIENTOPHEIN). Bomopomuas cBs3b. BaneHTHOCTB. DNEKTPOOTPUIIATENEHOCTS.
Crenenb okucieHus. oHbI: KATUOHBI U AHUOHBI.

BemecTBa MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
THMBI KPUCTANTMIECKUX PEMIETOK. 3aBUCUMOCTH CBOWMCTBA BEMIECTB OT THIA KPUCTAJUTMYECKON PEIIETKH.

Ilonsatue o nucmepcHbIx cuctemax. VICTUHHBIE W KOJUIOMAHBIE pPACTBOpPBL. MaccoBas mois
BEILECTBA B PaCTBOPE.

Krnaccugukanuss HeopraHM4ecknx coelWHeHWH. HoMmeHknarypa HEOpraHMYEeCKHX BEIEeCTB.
TI'eneTnueckas CBsA3b HEOPraHUYECKUX BEUIECTB, MPUHAUICKAIIUX K PA3IMYHBIM KJIacCaM.

Xumundeckas peaknus. Kinaccudukanus XMMHYECKUX PEaKIuil B HEOPTaHUIECKON M OpraHUIecKoOi
XUMUW. 3aKOH COXpPaHEHUS MacChl BENIECTB, 3aKOH COXPAHECHWUS W NPEBPAMECHUS DSHEPTHH IIPH
XUMUYECKUX PEaAKITUSIX.

CKOpOCTh peakiu, e€ 3aBUCUMOCTh OT Pa3IMuHbIX (PakTopoB. OOpaTUMbIE peaKiuu. XMMHUECKOE
paBHOBecHe. DPaKTOPBhI, BIUSAIOIIME HA COCTOSIHUE XUMUYeckoro pasHoBecus. [Ipuniun Jle [larenbe.



OnektpoymTHyeckas nuccoruarnusa. CHabHBIC B clladble IeKTpoduThl. Cpena BOAHBIX pacTBOPOB
BEIIECTB: KHCTasl, HEHTpaIbHas, MIeT0YHas.

OKHCANTETHHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKcliepUMEHTANbHBIE METObl M3YYCHHUS] BEUICCTB M WX NPEBPAIICHUH: JEMOHCTpALUs TaOIwil
«Ilepuoguueckass cucrema xumuueckux saeMeHToB [J[. W, MengneneeBa», wu3ydeHue MoJeneu
KPUCTAIUTHYECKUX peméToK, HaOIIr0IeHIE
W OINHCAaHWE AEMOHCTPAIMOHHBIX W J1a0OPaTOPHBIX OMBITOB (pa3lokeHHe IEPOKCHIAa BOAOPOAA B
MPUCYTCTBUH KaTalIM3aTOpa, OMpEAeTeHHe CPEIbl PAacTBOPOB BEIIECTB C MOMOINBI0 YHHUBEPCATHHOTO
WHAWKATOPa, peakluyd HOHHOrOo OoOMEHa), MPOBEACHUE MPaKTUIEeCKOH paboTsl «BrusHue pazmmaHbIX
(aKTOpPOB Ha CKOPOCTh XMMUYECKOH PEAKLIUI.

PacuérHble 3a1a4u.

Pacu€rel o ypaBHEHMSM XHMHYECKHX PEAKIMi, B TOM YHCJIE TEPMOXHUMHYECKHE DPACUETHI,
pacuéThl C UCIONb30BaHUEM MOHATHS «MaccoBas A0JSI BELIECTBAY.

Heopranuyeckas xumus

Hemerannsl. [Tonoxxenue HemeTtaiuioB B llepuoanueckoil cucteMe XMMHYECKHX 3JeMEHTOB Jl.
. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aToMOB. DHM3MYECKHE CBOWCTBA HEMETAILIOB. AJIIOTPOIIHS
HEMETAJUIOB (Ha MpUMEpEe KUCIOpoia, cephl, pocdopa u yrieposaa).

XVUMUYECKIe CBOMCTBA BaXKHEHIIMX HEMETaJUTIOB (TaJIOTEHOB, cephl, a30ta, ¢ocdopa, yriepoma u
KPEMHHUS) U UX COSIMHEHUH (OKCHUIO0B, KHCIOPOACOAEPIKAIINX KACIOT, BOAOPOIHBIX COSTUHEHHH).

[IpuMeHeHnE BaXKHENIITMX HEMETAJVIOB U UX COESIMHEHUI.

Meramnel. [lonoxenue wmertamoB B llepuomnueckoil cucTteMe XUMHUYECKUX 3JIeMEHTOB /.
W. MenneneeBa. OcoOEHHOCTH CTPOEHHS DIIEKTPOHHBIX O0OJOYEK aToMoB MeTamioB. OOmue
¢usnyeckue cBoiicTBa MeTaiioB. CIIaBbI METAIIOB. DJICKTPOXUMHUUCCKUN DS HAPSIKCHUH METAJLIOB.

XUMUYECKHE CBOMCTBA BaKHEHIIMX METAJIOB (HATPHIA, KaJMH, KaJbI[UM, MarHui, aJllOMHHUH,
IIUHK, XPOM, JKEJI€30, MEJIb) M UX COeIUHEHUM.

O06mue ciocoOsI ToydeHus MeTauioB. [IpiMeHeHre MeTamioB B OBITY B TEXHUKE.

OKCIepUMEHTAIbHbIE METOJIbl W3YYEHHUS BELIECTB M WX MPEBpAICHHUN: H3y4YeHHE KOJIIEKIUH
«MeTayubl ¥ CIUTaBbI», 00Opa3lOB HEMETAIIIOB, PEUICHHWE DKCIEPUMEHTAJbHBIX 3ajad, HaONIOJCHUE U
OTHCaHWE JEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE THAPOKCHAA ATOMUHUS C
pacTBOpaMH KHMCJIOT U IeJIouel, Ka4ueCTBEHHBIE peaklIMi Ha KaTHOHBI METAJUIOB).

Pacuérneie 3apaun.

Pacuérpr Maccel BemecTBa Wi 00bEMA Ta30B MO M3BECTHOMY KOIMYECTBY BEIIECTBA, MACCE HITH
00BEMY OZIHOTO M3 YYacTBYIOIIUX B PEAKIIUU BEIIECTB, PACYETHI Macchl (00bEMa, KOITMUYECTBA BEIIECTBA)
MIPOAYKTOB PEAKIINH, €CTIH OJHO U3 BEIIECTB NMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumMum B oOecrieueHHM 3KOJOTHYECKOH, SHEPTreTHUECKONH M THIEBOW O€30MacHOCTH,
pa3BUTUN MeqUIUHBL. [[oHATHE 0 HAYYHBIX METO/IaX IO3HAHUS BEIIECTB U XUMHUUECKUX PEaKIIHi.

[MpencraBinenuss 00 OOMMX HAy4YHBIX NPHUHIMIAX TPOMBIIIICHHOTO TONYYEHHUS BasKHEHIIUX
BEIIECTB.

UenmoBek B MHpE BEIIECTB W MaTepHaJOB: BaKHEWIINE CTPOUTEIbHBIE MaTepHAabl,
KOHCTPYKI[MOHHBIE =~ MaTepHuajbl, KpacKd, CTEKJO, KepaMuKa, MaTepuanbl g 3JIeKTPOHUKH,
HaHOMAaTepHalbl, OPraHUIEeCKUE U MIUHEPAILHBIC yI00OPEHNUS.

XuMusi ¥ 370pPOBbE YENIOBEKA: MpaBWJIa HCIIOJNBH30BAaHUS JIEKAPCTBEHHBIX IMPENapaToB, NMpaBUiia
6e30macHoOro WCTOJIb30BaHUS MpenapaToB OBITOBOM XUMHH
B TIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXNpeaMETHBIX CBS3eH NpU U3y4YeHWH OOIeH W HeopraHumdeckoil xummu B 11
KJlacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OONIMX eCTECTBEHHO-HAYYHBIX TMOHITHH, TaK W
TIOHATHUH, SIBIITFOIIUXCS CUCTEMHBIMHU TSI OT/IEIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbBIE TIOHATHUS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPHSI, aHAIIN3, CHHTE3,
KJIacCU(UKAIIHS, TIEPHOTUIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTHPOBAHKE, H3MEPECHNUE, SBJICHHUE.

®usuka: Marepus, OHHEpPrus, Macca, aTroM, D3JIEKTPOH, MPOTOH, HEWTPOH, WOH, H30TOIl,
PalMoaKTUBHOCTD, MOJIEKYJIa, SHEPIeTHUECKUI YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBAa, (PU3NUECKUE BETMIMHBI U CTUHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: knetka, opraHW3M, 3KOocHcTeMa, Omocepa, Makpo- M MHKPOIJIEMEHTHI, BUTAMHUHBI,
0OMEH BEIIECTB B OpraHu3Me.

I'eorpadusi: MHHEpAbL, TOPHBIE TIOPOJIBL, TIOJIE3HBIE UCKOMIAEMbIE, TOTLUTUBO, PECYPCHI.




TexHonorus: XHMMHYECKass INPOMBIIUICHHOCTb, METAJIyprusi, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepualoB, CEIbCKOXO3IHCTBEHHOE IPOW3BOJICTBO, IMUIIEBAs NPOMBIIUICHHOCTD, (hapMareBTHYeCKas
MIPOMBIIIIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHMX IPENaparoB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepUasoB, 3JIEKTPOHHAs MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMEBI 110 XMW HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHHUSI OOYYAIOIIMMHUCS MPOTPaMM
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METampeAMETHBIM M MpeaMeTHhIM). HayuHo-
METOANYECKON OCHOBOH Uil pa3pabOTKU IMJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUSI NPOrpaMM CPEIHEro
o0rmiero oOpa3zoBaHusl ABISETCS CUCTEMHO-JCITEIbHOCTHBIN MOIXOI.

B cooTBeTCTBHM C CHCTEMHO-AEATEILHOCTHBIM MOJXOIOM B CTPYKTYpE JIMYHOCTHBIX Pe3yJIbTaTOB
OCBOCHHSI INpenMeTa «XUMHS» Ha YPOBHE CpPeAHEro oOmero oOpa3oBaHMs BBIAEICHBI CIIEAYHOIINE
COCTaBJISFOLINE!

OCO3HaHHE OOYYaIOMIMMHUCS POCCHHCKOW TPa)KAaHCKOW HMISCHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSNTEILHOCTH ¥ CAMOOTIPEICIICHHIO;

HaJIN4YMEe MOTHBALMH K 00YUCHHIO;

HeJIeHANPaBICHHOE Pa3BUTHE BHYTPECHHUX YOCKICHUH JINYHOCTH Ha OCHOBE KIIFOUEBBIX IEHHOCTEH
Y UCTOPUYECCKUX TPATUIMI 0a30BOM HAYKH XHUMHUU;

TOTOBHOCTB M CIIOCOOHOCTH 00yUaIOMNXCsl PyKOBOACTBOBATHLCS B CBOCH AEATEIILHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKaMH, IPUCYIIMMH IIEJIOCTHOM CHCTEME XHMUYECKOTO 00pa30BaHuS;

HaJIM4Me TPABOCO3HAHUS JKOJOTHUECKOW KYJbTYphl U CIIOCOOHOCTH CTaBUTH IEIU M CTPOUTH
JKU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS NpeaMeTa «XUMHS» JOCTUTAIOTCS B €JUHCTBE y4eOHOW U
BOCIIUTATENBHON JICSITETLHOCTH B COOTBETCTBUU C T'YMAHHUCTHYECKHMH, COLUOKYIILTYPHBIMH, TYXOBHO-
HPaBCTBCHHBIMU LIEHHOCTAMH W HJeajaMHd POCCHHCKOTO TPa)KAaHCKOTO OOIIecTBa, NPUHITHIMUA B
olmiecTBe HOPMaMM M IpaBWJIaMHM IOBEACHUS, CIOCOOCTBYIOIIMMH HpOLIECCaM CaMOIIO3HAHMS,
CaMOpPa3BUTHS ¥ HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0yYaroIuXcsl.

JIMgHOCTHBIE pe3yJbTaThl OCBOCHHUSI MpEAMeTa «XUMHSD) OTPaXKaloT CPOPMHUPOBAHHOCTH OIBITA
MO3HABATEJIbHON M MIPAKTUYECKON ACATEIbHOCTH OOydYalOMMXCs MO peann3aluy MPUHATHIX B O0IIECTBE
LEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIUTAHUSA:

0CO3HAHUS 00YYaIOIIMMHUCS CBOUX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEH, YBOKECHUS K 3aKOHY
Y TIPaBOIOPSIIKY;

NPEJICTABJICHUS O COIMAIBHBIX HOpMAaX ¥ MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JICSITEIBHOCTH TIPU CO3JaHWU YYEOHBIX IPOEKTOB,
peleHnn y4eOHbIX U TO3HABATENbHBIX 33/1a4, BBINOJIHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh M MPHHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY M apryMEHTBI JPYTUX HpH
aHaJ3e pa3InYHbIX BHJIOB yUeOHOM! JeATeIbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIHTAHUSL

LEHHOCTHOI'O OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECAMIO OTEUECTBEHHON XHMUH;

YBaKEHHsI K TIPOLIECCY TBOPYECTBA B O0JACTH TEOPHHM M MPAKTHYECKOTO TMPUMEHEHHS XHUMHH,
OCO3HAHMS TOTO, YTO JIOCTH)KEHUSI HAyKH €CTh PE3yJbTaT UINTENbHBIX HAOIIOJICHUH, KPOMOTIUBBIX
9KCHEPUMEHTAJILHBIX TIOUCKOB, IOCTOSIHHOTO TPY/a YUEHBIX U MPAKTHKOB;

MHTEpeca W MO3HABaTEeNbHBIX MOTHBOB B TOJIYUYEHHH M IMOCIEIYIONEM aHalu3e WHPOpPMAIUU O
MePEeIOBBIX JOCTIKEHHUSIX COBPEMEHHON OTeUeCTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO MTOBEICHHUST;

CIIOCOOHOCTH  OIIGHWBAaTh  CHUTyallud,  CBS3aHHbIE  C  XUMHYCCKHMH  SIBICHHSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHHSI, OPHEHTHPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHHUE U MOCTYIIKM CBOMX TOBApPHILEH C MO3MIMI HPaBCTBEHHBIX
Y TIPABOBBIX HOPM M OCO3HAHHUE MOCIISJICTBHUI ATUX MOCTYIIKOB;

4) popMHPOBAHUS KYJIbTYPHI 310POBbI:

NOHUMAaHUsl LEHHOCTeH 310poBoro MW  Oe3zomacHoro oOpasza KHM3HHM, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY U TICHXHUYECKOMY 37I0POBBIO;



COOJIOICHNS TIPaBUII OE30IIaCHOTO OOpAIIEeHHs C BEIIECTBAMH B OBITY, TIOBCEAHEBHOM JKHU3HH U B
TPYJOBOU ESATEIHHOCTH;

MOHUMAaHUSl EHHOCTU MPaBWJI WHAWBUAYAILHOIO W KOJJIGKTHBHOTO OE30MIaCHOTO TOBEACHUS B
CUTYaLUX, YTPOXKAIOIIUX 3I0POBBIO U JKU3HHU JIIO/IEH;

0CO3HAHMUS IOCJICACTBUI U HENIPUATHUS BPEIHBIX NPUBbIUEK (YHIOTPEOICHUS aJIKOT0JIsl, HAPKOTHKOB,
KypeHHs);

5) Tpy10BOro BoCIUTAHUS

KOMMYHHMKAaTHBHONH KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATEIbCKON NESTEIbHOCTH, OOIECTBEHHO
IOJIE3HOM, TBOPUECKON U APYTUX BUAAX AEATEIbHOCTU;

YCTaHOBKM Ha aKTUBHOE yYacTHE B PELICHWN MPAKTHUYECKUX 3a]lad COLMAIBLHONW HAIpaBJIEHHOCTH
(B pamMKax cBOEro Kiacca, IIKOJIbl);

MHTEpeca K MPAaKTUUYECKOMY M3Y4EHHUIO Npodeccuil pa3lIudHOro poAa, B TOM UYHCIIE Ha OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAaHUH 110 XUMUH;

YBaXXEHHUA K TPYAY, JIOJAM Tpyla U pe3ysibTaTaM TPYAOBOH J1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHAYaJbHOH TpaekTopuu oOpa3oBaHMs, Oynymien
npodeccu M peayn3alud COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C YYETOM JIMUHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) IKOJIOrHYeCKOr0 BOCIIHTAHMSI:

9KOJIOTMUYECKH LIEIeCO00Pa3HOr0 OTHOLICHUS K IPUPOJIE, KaK UCTOYHHUKY CYLICCTBOBAHUS >KU3HU
Ha 3emiie;

[IOHUMAaHHUSA TIJ100aIbHOrO XapakTepa OSKOJIOI'MYCCKUX HpO6HCM, BIUSAHHUA JSKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATILHOM CPEIbL;

OCO3HaHUA HCO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA ILOCTI/I)KCHI/Iﬁ XUMUH JId  PCHICHUSA BOIIPOCOB
PaIoOHAIBHOTO MPUPOIOTIOIB30BAHHNS;

AKTHUBHOTO HEIMPUATUS JEHUCTBUM, MPUHOCSILIUX BPEH OKPYKAMOIIECH NPUPOIHON cpene, YMEHHUs
MPOTHO3UPOBATh HEOJArONPHUATHBIE AKOJOIMYECKHE IIOCJICACTBUS NPEANPUHUMAEMBIX JCHCTBUI H
MpeI0TBpaIIaTh UX;

HaJIMYKUA pa3BUTOI0 5KOJIOTMYECKOI'0 MBIIIJICHUWA, HKOJIOTHUECKOM KYJbTYPBbI, OIIbITAa ACATCIbHOCTH
9KOJIOTUYECKOW  HAINPAaBIEHHOCTH, YMEHHS  PYKOBOJACTBOBaTbCI MMM B  IIO3HABATEIBHOM,
KOMMyHHKaTHBHOﬁ u COHI/I&J’IBHO?I IMPAKTHKE, CIOCOOHOCTH H YMCHHA AaKTUBHO IIPOTUBOCTOATH
uzjeonoruu xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U OOIIIECTBEHHOM MTPAKTHKH;

NOHUMAaHUS CeNM(UKN XUMUU KaK HayKH, OCO3HAHUS €€ poir B (POPMHUPOBAHUH PALIMOHAIBLHOTO
HAYYHOT'O MBIIUICHHS, CO3/1aHUM LEIOCTHOIO MPEJCTAaBICHUSI 00 OKpY’KaloIeM MHUpE Kak O €IUHCTBE
MPHUPOJIBI M YEJIOBEKa, B MO3HAHMWU IPHPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHUH MpoOJIeM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOexIEHHOCTH B OCOOOH 3HAUYMMOCTM XUMHMM [UIi COBPEMEHHOW LUMBWIM3ALMUA: B €€
T'YMaHHUCTHYECKOH HANPABICHHOCTH W BaYKHOH POJIM B CO3JaHUM HOBOM 0a3bl MaTepUallbHOW KYJIBTYPHI,
peleHnu T00anbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOI, dHEPreTHYECcKOil,
MUILIEBON M HKOJOIMYECKOM Oe30MacHOCTH, B Pa3sBUTUU MEIULMHBI, 00ECIIEYEHNH YCIOBUH YCIELUIHOTO
TPpyZAa ¥ SKOJIOTHUECKH KOM(OPTHON JKU3HHU KaXKA0TO WieHa O0IIeCTBa;

eCTeCTBeHHO-Hay‘IHOﬁ T'paMOTHOCTU: TIOHUMAaHUA CYIIHOCTH METOJO0B IO3HAHMs, UCIIOJIb3YEMbIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh NOJIy4aeMble 3HAHMS Uil aHajdu3a U OOBSICHEHUS
SBJICHUH OKPY)KAIOLIEr0 MHpa W NPOUCXOIAMIMX B HEM HM3MEHEHHMH, YMEHHMs JielaTh OOOCHOBaHHBIC
3aKJIFOUCHHA Ha OCHOBC Hay4YHbBIX Q)aKTOB U UMCHOIUXCA JaHHBIX C LCJIbIO IMOJTYYCHUSA AOCTOBCPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJNb30BaTh XMMHYECKHE 3HAHUs Ul pelleHHs npodjeM B
PCAIBbHBIX )KU3HCHHBIX CUTYyalUAX

MHTepeca K MO3HAHUIO U MCCIIEIOBATEIhCKOM eI TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K aKTHBHOMY
MOJTYYEHHUIO HOBBIX 3HAHHMM 1O XUMHH B COOTBETCTBUH C )KM3HEHHBIMH OTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TPYy/ia B pa3iMuHbIX cepax npodeccrHoHanbHOM IesITeTbHOCTH.



METAIIPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHUSI Y4eOHOro mpenmera «XHMHs» Ha YPOBHE CpEIHErO
o0111ero 00pa3oBaHusI BKIIIOYAIOT:

3HAQUUMBIC  JUIS  (OPMHUPOBAHHMS  MHPOBO33PCHHUS  OOYUAIOIIUXCS — MEXKIUCIUTUIMHAPHBIC
(MeXIpeIMEeTHBIC) OOIIeHAYYHbIC TOHSITHS, OTPAKAMOIIME IEIOCTHOCTh HAYyYHOH KapTHHBI MHpa U
crierduKy METOJI0B MMO3HAHHMS, UCTIOJIB3YyEMbIX B €CTECTBEHHBIX HayKaX (MaTepHisi, BEIIECTBO, YHEPIHS,
SIBJICHUE, TPOIECC, CHCTEMa, HAaydHbIA (aKT, MPUHIMII, THIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHS,
Uccie0BaHne, HabIoIeHHE, H3MEPEHHUE, SKCIICPUMEHT U IPYTHUE);

yYHUBEpCaJbHbIC yueOHbIC AEHCTBUS (TO3HABATEIbHBIC, KOMMYHHKATHBHBIC, DPETyJISTHBHbIC),
obecmieunBaromyie  (GopMupoBanne (YHKIIMOHATBHOW T'PAMOTHOCTH U COIHUAIBHON KOMITETCHIIUH

00yJaronmxcs;

CIIOCOOHOCTH 00yYaroIHXCsI HCIIOJIb30BATh OCBOCHHbBIC MEXTUCIUTLTHHAPHBIC,
MHUPOBO33PCHUYCCKHE 3HAHHMS W YHHBEPCAIbHbIC yucOHBbIC JACHCTBHS B MO3HABATEILHOW W COIUATBHOM
MPaKTHKE.

MeTaHpeHMCTHHC PE3YIbTATEI OTpaxarT OBJIaJICHUC YHUBEPCAJIbHBIMU y‘IC6HLIMI/I
IMMO3HABATCJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JICCTBUSIMU.

OBiagenue YHUBEPCAJIbHBIMHU y‘leﬁHbIMI/I NO3HABATEJIbHBIMH JIeliCTBUSIMMU

1) 6a3oBble JIOrHYecKHe JIeiicTBUS:

CaMOCTOSITEIBLHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBATh POOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTPEJICNIATE LIENN JICSTEIBHOCTH, 3aj[aBas MapaMeTpbl U KPUTEPUU HX JOCTHIKCHUS, COOTHOCHTh
PE3YIbTAThI ACATCIIBHOCTHU C ITOCTABJICHHLIMU LICIIAMU,

HCIIOJIb30BaTh IpHU OCBOCHUU 3HAHUU HpI/IéMbI JIOTUYECKOT'O MBIIIJICHUA — BBIACIATH XapPaKTCPHBIC
MPU3HAKK MOHATHI W yCTAHABIMBATH MX B3aWMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS IS
00BSCHEHHS OT/IETBHBIX (DAKTOB U SBIICHUII,

B])I6I/IpaTb OCHOBAaHHA U KPUTCPUHN I KJ'IaCCI/I(I)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

YCTaHaBJIMBATh NPUIUHHO-CJIICACTBCHHLIC CBA3HU MCKAY NU3y4dCMbIMU SABJICHUAMMU,

CTPOHUThL JIOTHYECKHE paCCyXJCHUS (WHIYKTHBHBIC, JCIYKTUBHBIC, MO AaHAJOTHHU), BBISBISTH
3aKOHOMEPHOCTH W TIPOTUBOPEYHSI B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYIHPOBATh BBIBOJBI H
3aKITIOYCHHS;

MPUMEHSThH B MPOLECCe MO3HAHMUSI, UCIOB3YEMbIC B XUMUM CUMBOJIHYCCKHE (3HAKOBBIC) MOJICIH,
npeoOpa3oBbIBATH MOJICIBHBIC TPEICTABICHUS — XUMHUYECKUN 3HAK (CUMBOJ) JJIEMEHTa, XMMHUYECKas
dbopMmyiia, ypaBHEHHE XUMHUECKOM pEeakluu — MPU PEHICHUH YUSOHBIX MO3HABATEIBHBIX U MPAKTUUCCKUX
3aja4, MPUMEHITh Ha3BAHHBIC MOJCTbHBIC MPEICTABICHUS JJISl BBISIBICHHS XapaKTEPHBIX MPH3HAKOB
W3y4aeMbIX BEIECTB U XUMUYCCKHUX PEAKIIHUH.

2) 6a3oBbIe HCCIeI0BATEIbLCKUE 1€ CTBUA:

BJIAACTb OCHOBAMHU METOJO0B HAYYHOI'O IMO3HAHUA BEIIECTB U XUMUYCCKUX peaKHHﬁ;

bopMyHpOBaTh LENU W 33/1a4H HUCCIICJOBAHUS, HUCIIOIB30BATh MOCTABICHHBIC U CAMOCTOSITEIBHO
chopMyIMpOBaHHbIE BOMPOCHI B KAueCTBE WHCTPYMEHTAa IIO3HAHUSI M OCHOBBI Ui (DOpPMHUPOBAHUS
TUIIOTE3bI 10 MPOBEPKE NPABUIIBHOCTHU BbICKA3bIBACMbIX Cy)KJIeHHP'I;

BJaJICTh ~ HABBIKAMHM  CAMOCTOSITCNILHOIO  TUIAHUPOBAHUST W TPOBEJCHHS  YUYCHHUUCCKUX
9KCTIIEPUMEHTOB, COBEPILICHCTBOBATL YMEHHS HAOIONATh 3a XOJOM MpOIEecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €0 PE3yJbTaT, POPMYIHPOBATH 00OOIIEHHS U BBIBOJIBI OTHOCUTEILHO JJOCTOBEPHOCTH
Pe3yJIbTaTOB UCCIICIOBAHUS, COCTABIIATH OOOCHOBAHHBINA OTYET O MPOJICTAHHON PaboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEIOBATEILCKOW U MPOEKTHON JESTEIbHOCTH, MPOSBIAThH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHHUs IMPAKTUYECKUX 3ajad,
MMPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHMA.

3) padora ¢ uHpopManmeii:

OpPUCHTUPOBATLCS B PA3IMUYHBIX HMCTOYHHKAX WH(opMmarmu (HaydHO-TIOMYJspHAsl JIMTeparypa
XUMHUYECKOT0 COJICpKaHMsI, CIIPaBOYHbIC TOCOOUs, pecypchl MHTEepHETa), aHAIM3UPOBaTh HH()OPMALIHIO
pa3IWuYHBIX BHUJOB M (OPM TMPEJCTABICHUS, KPUTHYECKH OIEHUBaTh €€ JIOCTOBEPHOCTh U
HENPOTHUBOPEUYNBOCTb;

(dhopMyJIMpOBaTh 3aNPOCHl ¥ MPUMEHSITh Pa3IMYHbIC METOJbI MPHU MMOUCKE U 0TOOpe HH(pOPMAIIHH,
HEO0OXOAMMOM TSI BRITTOJTHEHUS YI€OHBIX 3a/1a4 OMPEACIIEHHOTO TUTIA;

MpHOOpEeTaTh OIBIT  WCIOJIB30BaHUS  HMH(DOPMAIMOHHO-KOMMYHHKATHBHBIX ~ TEXHOJOTHH U
Pa3JINYHbIX ITOUCKOBBIX CUCTEM;



CaMOCTOSITETIbHO BRIOMPATH ONTHMANBHYIO GopMy IpesicTaBieHus: HHpopManuu (CXeMbl, rpaduKy,
JMarpaMMbl, TAOJUITEI, PUCYHKH U IPYTHE);

WCITIOJIb30BaTh HAYYHBIM SI3BIK B KayeCTBE CpEJICTBa MpH paboTe ¢ XUMHUYECKOH MH(OpMarmen:
NPUMEHSTh MEXKMpeaMeTHble ((PU3MUecKue ¥ MareMaTh4yecKue) 3HaKH M CHMBOJIBL, (POpMYJIHL,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEeoOpa30BhIBATH 3HAKOBO-CUMBOJIMUYCCKHE CPEJICTBA HATIISITHOCTH.

OsJiajieHHe YHUBEPCAIbLHbIMH KOMMYHHKATHUBHBIMH 1€iiCTBUSIMHU:

3a/1aBaTh BOIIPOCHI o CYIIIECTBY o0cyKIaeMoit TEMBI B X0Je Janora
W/WITH TUCKYCCHHU, BBICKA3bIBATh HJICH, (OPMYIUPOBATH CBOHU MPEATOKCHUS OTHOCHTEILHO BBITTOTHECHUS
MPE/TTOKCHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pPEe3yJbTaTOB IMO3HABATCIBHOW JCSITEIBHOCTH, IMOJYYEHHBIX
CaMOCTOSITETIBHO HWJIH COBMECTHO CO CBEPCTHHKAMH TPH BBITOJTHEHHUM XUMHYECKOTO SKCIIEPUMEHTA,
MPAKTHYECKOW pabOThI IO UCCIICTOBAHMIO CBOWCTB U3yYaeMbIX BEIIECTB, pEalU3alni yueOHOTO MPOEKTa
u bopmMyarpoBaTh BBIBOJIBI
10 pe3ysbTaTaM IMPOBEACHHBIX HCCICAOBAHUI MyTEM COTJIACOBAHUS TO3UIMH B XOJE¢ OOCYXICHUS U
oOMeHa MHEHHSIMH.

OsJiajieHHne YHHBEPCAJIbHBIMH PeryJIsiTHBHBIMH JeHCTBUAMU:

CaMOCTOATEIIBHO IJIAHUPOBATh U OCYIIECTBIISATH CBOKO MO3HABATEIBHYIO JESITEIBHOCTD, OIPEICIIAT
e€ menu W 3amaud, KOHTPOJHPOBATH M IO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH MPEIaracMplif
ITOPUTM JICHCTBHU TPU BBIOJHEHWH Y4YeOHBIX M HCCIEAOBATENBCKUX 3a/ad, BhIOMpaTh Hamboiee
3 }EeKTHBHBINA CMOCOO MX PEHICHUS C YIETOM MOJYyYCHHUS] HOBBIX 3HAHHMH O BEHIECTBAX M XUMUYECKUX
peaKmusx;

OCYIIECTBIISATH CAMOKOHTPOJTb CBOEH JESITETPHOCTH HA OCHOBE CaMOAHAIIN3a ¥ CAMOOIICHKH.

HPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

IIpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUsSD» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEJACTABICHUNA O XUMHUYCCKOW COCTABJISIOIIECH ©CTECTBEHHO-HAYYHOM
KapTHHBI MUPA, POJIM XUMHH B [TO3HAHUU SIBJICHUI MPUPOABI, B (POPMUPOBAHUN MBILUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (QYHKIMOHAJIBHONH IPaMOTHOCTH, HEOOXOIMMOHW MJsl pelleHHs MPAKTUYEeCKUX 3agad U
9KOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M IIPUPOJIHON CPEIE;

BIIQJICHUE CHCTEMOM XHUMHMUYECKHUX 3HAHHWW, KOTOpas BKIIOYAET: OCHOBOIOJAraOUINE ITOHATHS
(XMMMUYECKMH ~ 3JIEMEHT, aToM, DJJIEKTPOHHAas  000JIOYKa  aroMa, MOJIEKyJa, BaJECHTHOCTB,
9JIEKTPOOTPHIIATEIIBHOCTh, XUMHUECKasi CBsI3b, CTPYKTypHas Gopmyina (pa3BépHyTas ¥ COKpamiéHHast),
MOJIb, MOJIIPHAsE Macca, MOJISIPHBIN O0BEM, YIJICPOJAHBIN CKeneT, (yHKIMOHAIbHAS IpyIa, pajukal,
W30MEpHs, U30MEPBI, TOMOJIOTUYECKUI psi, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOA M a30TCOAEpIKalne
COEJIMHEHHsI, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIAPHBIE COEINHEHUS); TEOPHH U
3aKOHBI (TeopHst CTpoeHHs opraHuyeckux BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHMS Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XMMHH;, MHPOBO33PEHUYECKHE 3HAHUS, JISKAIINE B
OCHOBE NOHUMAHUSI IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAaKTOIOTHUECKUE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJYYCHUH M O€30MaCHOM HCIIOJIh30BAHUH BaKHEHUIIIMX OPraHMYECKHX BEIECTB B
OBITY M IPAKTUYECKON AEATEIbHOCTH YEJI0OBEKA,;

c(OpMHUPOBAHHOCTb YMEHHUH BBISBIATH XapaKTEpHbIE NPU3HAKK IOHATHH, YCTaHABIMBATH HX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IOHSATUS IPU ONMCAHMM COCTaBa, CTPOCHUS U
MPEBPAILEHU OPraHUuYECKUX COETMHEHM;

c(OpMHUPOBAHHOCTh YMEHMH HCIIOJBb30BATh XUMUYECKYI0 CHMBOJMKY JUI COCTaBJICHUS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (OpPMYS OpPraHUYECKHUX BEIIECTB U
YpPaBHEHUH XMMMYECKUX pPEaKLMi, W3rOTaBIMBATh MOJIEIM MOJIEKYJ] OPraHUYECKHX BEIIECTB IS
WJUIFOCTPALMU UX XUMHUYECKOIO U IIPOCTPAHCTBEHHOTO CTPOCHUS,;

c(OpMHPOBAHHOCTH YMEHUH yCTaHABIUBATH NPUHAJICKHOCTh U3yUYEHHBIX OPraHUYECKHUX BEIIECTB
M0 MX COCTAaBY W CTPOCHUIO K ONpeACIEHHOMY KIIacCy/TpyIIe COeMHEHHH (YTIIeBOIOPO/IbI, KUCIOPO U
a30TCOZIepKAIe COENMHEHUs, BHICOKOMOJIEKYJSPHBIE COEIMHEHMs), JaBaTh WM Ha3BaHUS [0
cucremarndyeckoii Homenknatype (IUPAC), a takxke npuBOIUTH TPUBHAIbHBIE HAa3BaHMS OTAEIBHBIX
OPTraHMYECKUX BENIECTB (ITHJIEH, TPOMNWJIEH, aleTWIeH, OJTWICHIJIMKOIb, TJHIEepPUH, (eHo,



dopmanperns, aneTanpAeTHA, MypaBbUHAs KHCIIOTA, YKCyCHas KHCIIOTa, OJICHHOBAas KHCIOTA,
CTEapUHOBasl KUCIIOTA, IJII0K03a, (PPYKTO3a, Kpaxmall, LeJIJIFI103a, TJIULKH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEEIISATh BUABI XUMUYECKOH CBSI3M B OPTaHMUYECKUX COCTUHEHUSIX
(onuHApHBIC U KpaTHBIC);

c(OpMHUPOBAHHOCTb YMEHHUS IIPUMEHSTD IOJIOKCHHS TEOPUH CTPOCHUSI OPIraHUYECKUX BELIECTB A.
M. BytnepoBa s 0OBSICHEHMs 3aBUCHMMOCTH CBOWCTB BELIECTB OT HX COCTaBa U CTPOEHMS; 3aKOH
COXPaHEHHsI MacChl BEILIECTB;

c(OpMHUPOBAHHOCTb YMEHHUH XapaKTepH30BaTb COCTaB, CTPOCHHUE, (PU3MUECKHE U XMMUYECKHE
CBOWCTBA TUIIMYHBIX MPEACTAaBUTEIEH PAa3IMUHBIX KJIACCOB OPIraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIECH,
NpONMJICH, aleTWieH, Oyranuen-1,3, merunOyranuen-1,3, OeH30J, METaHOJ], 3TaHON, STHICHIIIUKOIIb,
TIIMIEepUH, (EHOI, aleTalbAeru]l, MypaBbUHAas U YKCYCHas KHCJIOTHI, TJIIOKO3a, Kpaxmal, IeJuIioj03a,
AMHHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATh TI'€HETHYECKYIO CBsI3b MEXIYy HUMHM YpPaBHEHUSIMU
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUH C UCIIOIB30BAHUEM CTPYKTYPHBIX (hOpMyT;

c(OpMHPOBAHHOCTh yMEHHsI XapaKTepU30BaTh MCTOYHUKU YTIJIEBOJOPOAHOTO ChIPbs (HE(dTH,
HOPUPOAHBIA Ta3, Yrojib), CIOCOObI HMX MEpPepadOTKM M MPAKTHYECKOE IPUMEHEHHE IIPOSYKTOB
epepadoTKH;

c(OpMHPOBAHHOCTh YMEHHUH NPOBOAUTH BBIYMCICHUS 1O XWMHYECKUM YpaBHEHHSM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOIO BEIECTBA WM MPOLYKTa PEAaKLUU IO H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO u3 HCXOJHBIX BEIIECTB
WM IPOJYKTOB PEaKIINN);

c(hOpMUPOBAHHOCTh YMCHUU BJIAJETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX METOJAaX HAay4yHOTrO
MO3HAHUS, HCIIONb3YEMBbIX B XHMHMU NPH H3YyYCHHU BELIECTB M XMMHUYECKUX sBICHUN (HaOnroneHwue,
U3MEpeHHne, HKCIEPUMEHT, MOJCIUPOBAHKE), HCIIOJIb30BATh CHCTEMHbIC XUMHYECCKHE 3HAHUS IS
NPUHATHS PEHICHUH B KOHKPETHBIX JKM3HCHHBIX CHTYallUsiX, CBSI3aHHBIX C BEHIECTBAMU M HX
PUMEHEHUEM;

c(hOpMHUPOBAaHHOCTh YMEHWH COONMOATh TMpaBWIIa TIOJMH30BAaHHS XUMHUYECKOM TIOCYI0H U
71a00pPaTOPHBIM 00OpPYJOBAaHUEM, a TaKXKe NpaBuUia OOpaIICHHs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKLHUSIMH IO BBITTOJTHEHUIO TA00PATOPHBIX XUMHYECKHUX OTIBITOB;

c(OPMHUPOBAHHOCTb ~ YMEHHH  IUIAHUPOBATH M BBINOJHSATH  XMMHUYECKUH  SKCIEPUMEHT
(IpeBpaleHusl OpraHuvYecKUX BEIECTB MPU HAIPEBaHMH, [TOJyYCHHUE STUIICHA U M3YYCHHUE €ro CBOICTB,
Ka4eCTBEHHbIC PEaKIMU OPraHMYeCKHX BEIIECTB, JEHATypalus OCIKOB NPH HArpeBaHWH, ILIBETHHIC
peaxiui OEIKOB) B COOTBETCTBUH C MPABUIIAMU TEXHUKHU 0€30MTACHOCTH MPH 0OpAIIeHUH C BEIECTBAMH U
71a00paTopHBIM O0OPYAOBaHHMEM, NPEICTABIATH PE3YJIbTAaThl XUMHUYECKOIO SKCIEPUMEHTa B (opme
3allUCH YPaBHEHHWH COOTBETCTBYIOIIMX pEakUWid W (OpMyIHpPOBaTh BBIBOJBI Ha OCHOBE OTHX
PE3yJbTATOB;

c(OPMHUPOBAHHOCTh ~ YMEHUM  KPUTUYECKH  aHAJIM3UPOBATh XUMHUYECKYI0  HMH(OpPMAIHMIO,
MOJTy9YaeMyI0 U3 pa3HBbIX HCTOYHUKOB (CpeicTBa MacCOBOM MH(popMaryu, MIHTEpHeT U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIFO/IaTh MpaBUIIa KOJOTHYECKH I[eJIeCO00Pa3HOro MOBEICHUS B
OBITY W TPYJIOBOH JIESTENbHOCTH B LEJISX COXPAHEHHUS] CBOETO 3/10POBbsSI M OKPYIKAIOIIEH NMPHUPOJHON
Cpellbl, OCO3HaBaTh OINACHOCTh BO3JICHCTBUSI Ha JKUBBIE OPraHU3MBI ONPEACIEHHBIX OPraHMYECKUX
BEIICCTB, MOHWUMAas cMbich Tokazatens [IJIK, mosicHATH Ha mnpuMepax CcrnocoObl YMEHBIICHHS |
NPEIOTBPAIICHHUS X BPEIHOTO BO3JCHCTBUS Ha OPraHU3M YeJIOBEKa,;

JUIs O0YYaIOLINXCsl ¢ OrPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3/10POBbsI: YMEHHE NPUMEHATh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHUS BEIIECTB M XMMUYECKUX SIBJICHUI;

JUIL CIENBIX M CHa0OBUASIIMX OOYYalOLIMXCSl: YMEHHE HCIIOJIb30BaTh pPEIbe(HO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins i 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpenmMeTHbIe pe3yiIbTaThl OCBOCHUS Kypca «O0Ias 1 HeOpraHMIeCKask XUMUSD) OTPaKatoT:

c(hopMUPOBAHHOCTh TIPEICTABICHUN: O XHWMHUUYECKON COCTaBIISIONICH €CTeCTBEHHO-HAYUHOM
KapTUHBI MHPA, POJIM XHUMHU B MTO3HAHWH SIBJICHHUI TIPUPOIBI, B (DOPMUPOBAHWUU MBIILIICHUS U KYJIbTYPhI
JTUYHOCTH, €€ (YHKIMOHAIBHON TPaAMOTHOCTH, HEOOXOJMMOM IS PEUICHHS IMPAKTUYECKHX 3ajad U
9KOJIOTMYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M ITPUPOJTHON CPEIE;

BJIaJICHUE CHUCTEMOW XHWMMUYECKHUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAralONIME TOHATHS
(XMMHUYECKHI 2JIEMEHT, aTOM, U30TOII, S-, P-, d- SIEKTPOHHbBIC OPOUTAIH ATOMOB, HOH, MOJIEKYJa, MOJIb,
MOJIBSIPHBIN 00BEM, BAJICHTHOCTB, JJICKTPOOTPHUIIATEILHOCTD, CTENICHh OKHUCICHHUS, XUMHUYECKas CBS3b



(xoBasyieHTHasl, MOHHAsl, METAJNIMUECKasi, BOIOPOJHAs), KPUCTAJUIMNYECKAs! PEILETKA, TUIBI XUMHUECKUX
peaknuii, pacTBOp, OJIEKTPOIUTHI, HEDJIEKTPOIMTHI, JICKTPOJUTHYECKAS AUCCOLMALNSA, OKUCINTEID,
BOCCTaHOBHUTEJb, CKOPOCTh XUMUUYECKON peakiiy, XUMHYECKOE PaBHOBECHE);TCOPUHN U 3aKOHBI (TEOPHS
3JIEKTPOJIUTUYECKON Aucconuanuu, nepuoaudeckuil 3akon J[. . Menzeneesa, 3aK0OH COXpaHEHUSI MacChl
BEILIECTB, 3aKOH COXPAHEHMs M NPEBPALICHUS YHEPTUU NPU XMUMUYECKHX PEAKLUX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SA3BIK XUMHHM, MHPOBO33PDEHUECKHE 3HAHUA, JIEKallMe B OCHOBE IOHHUMAaHUS
NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBIICHHMH, (DaKTOJIOIMYECKHE CBEICHUS O CBOWCTBAX, COCTABE,
HOJY4YeHUHM M O€30IaCHOM HCIHOJIb30BAHMM BAKHEHUIIMX HEOPraHWYECKUX BELIECTB B OBITY H
MIPAKTUYECKOM JEATEILHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHUH BBISIBISITH XapaKTEpHbIE NPU3HAKK IOHATHH, YCTaHABIMBATH HX
B3aMMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHSI IPU ONMMCAaHUM HEOPTAaHMYECKHUX BELIECTB U UX
MpEBpAILCHUH;

c(OpMHUPOBAHHOCTh YMEHHUH HCIONB30BaTh XMMUYECKYI0 CHUMBOJHKY IJISi COCTABICHHUS (OpPMYIT
BEIICCTB M YpaBHEHHWH XHMMHYECKHMX peakuui, cucrematuueckyto HomeHknatypy (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTIEJIbHBIX HEOPIaHWYECKUX BELIECTB (YrapHbIH ras, yIJIeKHCIbIH ra3, aMMHUakx,
raméHas U3BeCTb, HEralméHas U3BECTh, INTHEBAS COAA, IUPUT U JPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUH OINpEJeNsTh BAJCHTHOCTh W CTENEHb OKHUCICHHUS XUMHUYECKHX
3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XHUMHUYECKOH CBSI3M (KOBAJICHTHAs, HOHHAS,
METaJUINYECKas, BOAOPOIHAs)) B COCAMHEHUSX, TUIl KPUCTAUTMUECKON PEMIETKH KOHKPETHOrO BEIIECTBA
(aTromHasi, MONIEKyJsIpHas, WOHHAs, MeETalIMuecKas), XapakTep cpelbl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COEIMHEHUI;

c(OpMHUPOBAHHOCTh YMEHHUM yCTAaHABJIMBATh MPHUHAICKHOCTh HEOPraHMYECKUX BELIECTB IO MX
COCTaBy K ONpEeAETIEHHOMY KJIAacCy/TpyIllie COSANHEHUH (MPOCThIE BEIECTBA — METaIbl U HEMETaILIbI,
OKCH/Ibl, OCHOBaHHSI, KUCIIOTHI, aM()OTEPHBIE THAPOKCHIBI, COITH);

c(hopMHUPOBAaHHOCTHh YMEHHH PAaCKPbIBATh CMBICH Iepuoandeckoro 3akoHa J[. 1. MenaeneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMAaTU3UPYIOLILYI0, OOBSCHUTEIIBHYIO U IPOrHOCTUYECKYIO (DYHKIINY;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHUE AaTOMOB XWMHUYECKHX
snemeHToB 1-4 mepuomoB llepuogmdeckoil cuctembl xumuueckux 3yementoB Jl. M. Menneneena,
UCIIONB3Ysl TOHSTUSL «S-, P-, O-3JEKTPOHHBIC OpPOUTANN», «IHEPreTHYCCKUE YPOBHU», OOBICHATH
3aKOHOMEpPHOCTH HM3MEHEHHs CBOMCTB XMMHYECKHX JJIEMEHTOB M HX COEIMHEHWM IO IMepuojaM u
rpynnaM [lepuoaudeckoil cucteMbl XuMuUecKux ieMeHToB [1. 1. MenaeneeBa;

c(hOpMHUPOBAaHHOCTh YMEHHW XapaKTepH30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMHCTBA
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEP)KAATH CYIIECTBOBAHWE T€HETHUYECKOH CBS3U
MEXJy HEOPraHWYEeCKHMMM BEIeCTBAMH C IIOMOIIbIO YpPaBHEHUH COOTBETCTBYIONIUX XHWMHYECKHX
peaKLmii;

c(OpMHPOBAHHOCTh YMEHUS KIacCUPUINPOBATh XUMUIECKHE PEAKLIUH 0 PA3IUYHBIM [IPU3HAKAM
(amcity W cocTaBy pearupyrolMx BEIIECTB, TEIJIOBOMY 3((deKTy peakiuu, M3MEHEHHIO CTeleHeH
OKHCIICHHUSI JIEMEHTOB, 00PaTUMOCTH PEAKIINH, yUACTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUI COCTaBJISATh ypPaBHEHHUS PEaKUUid pa3/MYHBIX THUIOB, IIOJHBIE WU
COKpaIlEHHbIC ypaBHEHUS] peaKklMii MOHHOTO OOMEHA, YYWTHIBAs YCIOBHS, NPH KOTOPBIX ATH PEaKIUH
UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHHH NPOBOAWTH PEAKLHM, IOATBEPXKIAIOMINE KauyeCTBEHHBIH COCTaB
pa3aMuYHBIX HEOPraHMYECKHUX BEIIECTB, PACIO3HABATh OIBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPTaHWYECKUX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHUH PACKPBIBATh CYLIHOCTH OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPECTBOM COCTABJICHUSI JJIEKTPOHHOTO OajlaHca 3TUX PEaKLUii;

c(OPMHUPOBAHHOCTh yMEHHH OOBSCHATH 3aBHUCHMOCTh CKOPOCTH XWUMHUYECKOH peakiuud OT
pasMYHbBIX (HaKTOPOB; XapakTep CMEIIEHHS XUMHUYECKOrO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
Bo3zeictsus (npunuun Jle Hlarense);

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepPH30BaTh XUMHYECKHE IIPOIECCHI, JIeKAIHe B OCHOBE
MIPOMBIIIUIEHHOTO TIOYYEeHHsI CEPHON KHCIOTHI, aMMHaKa, a Takke c(hOpMHUPOBAHHOCTH IMPE/ICTABICHUH
00 00IIMX HAYYHBIX IPUHLMIIAX U SKOJIOTHYECKUX MPOoOJIeMax XUMHUYECKOTO IIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUH NPOBOAWTH BBIYMCIICHHS C HMCIIOJIB30BAaHMEM MOHSITHS «MaccoBas
JIOJISl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH ra30B MPH XMMUYECKUX PEaKIIHIX, MacChl BEIIECTBA
Wi 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJJHOTO M3 YUACTBYIOIINX B
peaKkIMy BEIIECTB, TEIJIOBOro 3¢¢eKTa peakud Ha OCHOBE 3aKOHOB COXPAaHEHMs MAacchl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHHS YHEPTHUH;



c(hopMUPOBAHHOCT, YMCHHHA COONIONATh TpPaBWiIa TIOJB30BAHHMS XHMHUYECKOW TOCYIOH W
mabopaTOpHEIM O0OpPYZOBAaHWEM, a TAaKXKE IPaBWJIa OOpAIICHHS C BEIMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH T10 BBIITOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMCHUH IJIAHUPOBATH U BBIMOJIHATH XUMUYCCKUN 3KCIICPUMEHT (pa3iioiKeHUES
MEPOKCHIa BOAOPOJa B MPHUCYTCTBHH KaTajdu3aTopa, OIMpEAeTeHHe CpPEabl PAacTBOPOB BEIIECTB C
MTOMOIIBIO YHUBEPCATFHOTO HWHIIMKATOpA, BIHMSIHHUE PA3IHYHBIX (DAaKTOPOB HA CKOPOCTh XHMHUYECKON
peaxium, peakiui HOHHOTO 00MeHa, KaueCTBEHHBIE PEaKIMu Ha CyJib(aT-, KapOOHAT- U XJIOPU-aHUOHBI,
Ha KaTHOH aMMOHHSA, pPeIIeHHe SKCIIEPHUMEHTAIBHBIX 33/1a4 1Mo TemMaM «Mertamiey u «Hemerammsr») B
COOTBETCTBHH C TPAaBWIAMUA TEXHUKHA O€30TMaCHOCTH IIPH OOpaIlleHWH C BEIIeCTBAMHU W J1a00paTOPHBIM
000pyI0BaHUEM, TIPEJCTABIISATh PE3YJIbTAThl XUMUYECKOTO 3KCIIEPUMEHTa B (JOpPME 3aluCH ypaBHEHUH
COOTBETCTBYIOLIUX PEAKIMK U POPMYITHUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOR;

c(hOpMHUPOBAaHHOCTh yYMEHHH KPUTHYECKH aHAIM3WPOBATh XUMHUYECKYI0  HWH(OpPMAIHIO,
MOJTy4aeMYH0 U3 Pa3HbIX HCTOUHUKOB (CPEJICTBA MaCCOBOM KOMMYHUKAIUHU, IHTEpHET U IpyTHX);

c(hOpMUPOBAHHOCTh YMEHHUI COOJIFO/IAaTh MpPaBUIIa KOJOTHYECKH I11eJIeCO00pPa3HOro MOBEICHUS B
OBITY W TPYIOBOW AESITETHHOCTH B IENIAX COXPAaHEHHUS CBOETO 3/I0POBbS M OKPY)KAIOIIEH TPUPOTHON
CpeIlbl, 0OCO3HABaTh OMACHOCTH BO3/ICHUCTBUS HA JKHWBBIE OPTaHM3MBI OMPEISIIEHHBIX BEIIECTB, TTOHUMAs
cmbicn mokazarens [1JIK, moscHsATh Ha mpumepax CrOCOObl YMEHBIIECHUS M TMPEAOTBPAIICHUS X
BPEIHOTO BO3JICHCTBHS Ha OPTaHNU3M YEIIOBEKa;

JUTSE 00YYarOIUXCs C OrpaHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbS: YMEHHE TIPUMEHTh 3HAHUS 00
OCHOBHBIX JIOCTYIHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUCCKUX SBICHUN;

JUISL CIICTIBIX W CJIA0OBHANIMX OOYYAIOIIUXCS: YMEHHE HCIIOJIb30BaTh PEIbe(hHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins i 3anvcun XuMudeckux Gopmy.

TEMATHYECKOE IINTAHUPOBAHME

10 KJIACC
Ne HanMeHoBaHME pa3aenos U TeM KonnuecTBo yacoB ONeKTpOHHbIE
/1 MPOTpamMMbI Bcero | Koutponsnsie | [IpakTuaeckue (uudpoBbie)
paboThI paboTHI 00pa3oBaTeIbHbIE
pecypcel

Pa3nes 1.TeopeTnyeckne 0CHOBbI OPraHUYeCKOH XUMHMHU

1.1 | IIpenMeT OpraHUYECKON XUMHH. 3
Teopus CTPOCHUSI OPraHHYECKHX
coequHennii A. M. bytneposa

Jo6aBuTh CTPOKY

Hroro no pazaeny | 3 |

Pa3nes 2.YrieBopopoasl

2.1 | IlpenenvHBIE YTIIEBOAOPOABI — 2
QJIKaHBI

2.2 | HempenesbHbIe yIiIeBOIOPOIbI: 6 1
QJIKEHBI, AJIKa/INCHBI, AJIKHHBI

2.3 | ApoMaTuiecKue yrieBogopOIbl 2

2.4 | TlpupoaHbIe HICTOYHUKH 3 1
YIIEBOAOPOJIOB M UX TiepepaboTka

Jo6aBuTh CTpOKY

HWroro mo pazneny | 13 |

Paznen 3.Kuciopoaconep:kaiue opraHuyecKue coeTuHeHHs

3.1 | Cruprsl. eHon 3

3.2 | Anpaeruzapl. KapOoHoBbIe 7 1
KHUCIOTHL. CII0KHBIE HQUPHI

3.3 | YrueBoasl 3 1

Jlo6aBUTB CTPOKY

Hroro no pasaeny | 13 |

Pa3nen 4.A30Tcopep:kamme OpraHnyeckue coeJuHeHus!

4.1 | AMuHBI. AMUHOKHCIIOTHL. benku | 3 |

Jlo6aBHTh CTPOKY




Wtoro no pazneny

3 |

Paznen S5.BbicokoMoJIeKyJIsIpHbIE COeIMHEHUS

51 | [Tnactmaccel. Kayayku. Bomokna 2 | |
Hroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 34 2 2
ITPOTPAMME
11 KVIACC
Ne HaumeHnoBaHue pa3zienoB U TeM KonnuecTBo yacos DIIEKTPOHHBIC
n/n MPOTrPaMMBbl Bcero | Kontponbusie | [Ipaktuueckue (undpoBsie)
paboThI paboThI o0pa3oBaTenbHbIE
pecypcesl
Paznen 1.TeopeTuueckue 0CHOBBI XUMHH
1.1 | Crpoenue aromos. [lepuonndeckuii 3
3akoH u llepmonndeckas cucrema
XUMHYECKHX djieMenToB /1. 1.
Meneneesa
1.2 | Ctpoenue BemiecTBa. 4
MHuoroobpasre BemecTB
1.3 | XumMudeckue peakituu 6 1 1
J06aBHUTB CTPOKY
Hroro no pazaeny 13
Paspnen 2.Heopranuyeckass XuMust
2.1 | Meramsl 6 1
2.2 | Hemerammsl 9 1 1
2.3 | CBsI3b HEOPraHMYECKHUX H 2
OpPra’HnvycCKuX BCUICCTB
J06aBuTh CTPOKY
Hroro no pazaeny 17
Pa3nea 3.Xumus u JKM3Hb
3.1 | Xumust i Ku3Hb 4
Hroro mo pa3geny 4
OBILIEE KOJIMYECTBO YACOB I10 34 2 3

ITPO'PAMME
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