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MNOSACHUTEJIBHAS 3AITUCKA

[IporpaMma 1o XMMHH Ha ypOBHE CpeAHero oOuiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHUH K pe3yJibTaTaM OCBOCHUS (peiepaibHOil 00pa30BaTeIbHON MPOrPaMMBbI CPETHETO OOIIETO
obpazoBanus (POII COO), npencraBieHHbIx B OenepaibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom KonHuenuuum mnpenogaBaHus Y4eOHOro mpenMeTa «XUMHSI» B
oOpa3oBaTenbHBIX  opraHuzanusx  Poccuiickoit ~ ®Depepanuu,  peamu3ylOIUX  OCHOBHBIC
oOpa3oBaTeNbHble MPOrpaMMbl, U OCHOBHBIX MOJIO)KEHUH «CTpareruu pa3BUTUs BOCHHUTAHUS B
Poccutiickoit ®enepanuu Ha nepuoa ao 2025 roga» (Pacnopspkenue IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3paboTKe MpOorpaMMbl MO XMMHHU, K ONPEAETICHUIO 00IIell cTpaTeruu
00y4eHHs, BOCIIUTAHUS W PAa3BUTUSI O0yJArOIIUXCSA CPEACTBAMU y4eOHOTO mpenmMeTa «XuMHUsD» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE cocTaBWiIM KoHuenTyanbHbie nojioxenus OI'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LieJel, COoJepKaHMs, pe3yJbTaToB OOydyeHUs U TpeOOBaHMHA K YPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHKe, TIOJIYy4aeMOe BBIITYCKHUKaMH 00111€00pa30BaTEIbHOM OpraHu3allui,
SBIISICTCS HEOTHEMJIEMOH YacThl0 HMX 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPUIAIOIIAM 3TaloM
peanu3aly Ha COOTBETCTBYIOLIEM €My Oa30BOM YpPOBHE KIIIOYEBBIX LIEHHOCTEH, HpPUCYLIMX
LIEJIOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHUsA. DTH LEHHOCTH KAacaloTCsl IMO3HAHMS 3aKOHOB
pUPOJBI, (POPMUPOBAHUSI MUPOBO33PEHUSI M OOIICH KYJIbTYpHl YEIOBEKa, a TaK)Ke DKOJOTHUECKU
00OCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/0pOBbIO M NPUPOAHON cpene. Peamusyercs xumuueckoe
oOpa3oBaHHe OOy4aroOUIUXcs Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npeamera «XuMUs», CoJepKaHue M MOCTPOEHHE KOTOPOIO OINpeNeNIeHbl B POrpaMMe MO XMUMHUU C
yu€ToM Ccrienu(pUKA HAyKH XUMUH, e€ 3HAUYEHUS B MO3HAHWH MPHUPOJIBI M B MAaTEPUATBHON KU3HU
o0miecTBa, a Takke € y4€TOM OOMMX IelNeld W TPUHIUIIOB, XapaKTEPU3YIOIIHUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpe/iHero obuiero oopaszoanus B Poccuiickoit deneparnui.

XUMHs KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HMIPaeT OCOOYI0 poOJib B COBPEMEHHOM
[IUBWIN3ALMN, B CO3JAaHMM HOBOW 0a3bl MaTepHalbHOW KynbTyphl. OHa BHOCHT CBOW BKJIQJ B
(dbopMHpOBaHKE PAMOHATHHOTO HAYYHOTO MBINUICHHUS, B CO3JJaHHUE IEJIOCTHOTO TPEICTABICHUS 00
OKpY>KaroIleM MUpPE KaK O €IMHCTBE MPUPOJIBI U YeTIOBEKA, KOTOPOe (OPMHUPYETCSI B XUMHUU Ha OCHOBE
MOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MHpA, OCO3HAHUS B3aHMMOCBSI3U MEXKAY
CTPOCHHUEM BEUIECTB, MX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSIMHU IIPUMEHEHUSI.

TecHo B3aMMONEHCTBYSl C APYTUMH €CTECTBEHHBIMH HayKaMH, XUMUS CTajla HEOThEMJIIEMOM
YacThI0 MUPOBOH KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIEUIHOTO TPYJa U MKHU3HH KaXJI0TO 4YJIeHa
obmectBa. CoBpeMeHHass XMMMsS KaK Hayka co3HJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHM
HaIpaBJICHA Ha PEIICHUE TII00aThbHBIX MPOOJIEeM YCTOWYHBOTO PAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOI,
HHEPTreTUIECKOH, MUIIIEBOM, IKOJIOTHUECKON OE30MaCHOCTH U OXPaHbI 30POBBSI.

B coorBercTBUM ¢ OOmMMMH LENSIMH W MOPUHIUIAMU CPEJHEro oOIero oOpa3oBaHMA
comepxanue mnpenmera «Xumus» (10—11 kmaccel, 0a30BbI ypOBEHb H3y4YE€HHsI) OPUEHTHPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY OOY4YarolMXCs, HEOOXOOUMYI0 WM IJis
BBIPAOOTKHM MMPOBO33PEHUECKUX OPUEHTUPOB, YCHEIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMA,
MIPOAOIDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTaBisIOMUMH TIpeaMeTa «XUMU» SBISIOTCS 0a30BbIe Kypchl — «Opranndeckas XUMUsS» U
«O0mas 1 HeOpraHmyeckas XUMHsS», OCHOBHBIM KOMIIOHEHTOM COJCpPXAaHUS KOTOPBIX SIBIISIOTCS



OCHOBBI 0a30BOM HAYKM: CUCTEMa 3HAHUU 10 HEOPraHMYECKOW XMMHUU (C BKIIOYEHHEM 3HAHUU U3
oOmmiell XUMHUK) B OpraHudeckoil xumuu. DopMUpOBaHKHE NAHHOW CHCTEMBI 3HAHUU NMPU M3YyUYCHUH
mpeaMera 00ecIeYuBaeT BO3MOXHOCTh PAacCMOTPEHUSI BCETO MHOTOOOpa3usi BEIIECTB HA OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

Ctpykrypa conepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas 1 HeopraHuyeckas
XUMHS» cPOpMUpPOBaHA B MpOrpamMme [0 XMMHUU HAa OCHOBE CHCTEMHOrO IOAXO0/a K H3YyYEHUIO
y4eOHOro Mmarepuajia W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWHA Ha
ONPEACIEHHBIX TEOPETUYECKUX YPOBHSIX. Tak, B Kypc€ OpPraHHMYE€CKOM XUMHH BEIIECTBA
paccMaTpUBarOTCs Ha YPOBHE KJIACCUYECKON TEOPUM CTPOCHMSI OPraHUYECKUX COCIMHEHUMN, a TaKKe
Ha YPOBHE CTEPEOXMMHUYECKUX U 3JEKTPOHHBIX MPEACTaBICHHUI 0 cTpoeHuu BemecTB. CBeaeHus 00
M3y4aeMbIX B Kypce BEIIECTBAX JIal0TCS B Pa3BUTHUU — OT YIIIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX coequHEHUH. B kypce opraHmyeckoid XMMHUM TOJYYalOT pa3BUTHE CHOPMHUPOBAHHBIC HA
YPOBHE OCHOBHOI'O 0OIIEro o0pa3oBaHMs MEPBOHAYAIBHbBIC MPEACTABICHUS O XMMHUYECKON CBS3H,
KJIacCCU(UKALMOHHBIX TPU3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O
XMMHYECKON pEaKIIuu.

[Tog HOBBIM yrioM 3peHHs B mpeaMmere «XuMHs» 0a30BOro YpOBHS paccMaTpUBaeTCA
W3YYCHHBII Ha ypOBHE OCHOBHOro o0mero oOpa3oBaHUs TEOPETUYECKUH MaTepuan u
(bakToNOrMuecKue CBEJCHUS O BEUIECTBAX M XMMHYECKOW peakuuu. Tak, B 4aCTHOCTHU, B Kypce
«OO0mmass 1 HeopraHWYecKas XUMHS» OOYYAOUIMMCS TMPEJOCTaBISAETCS BO3MOXXHOCTH OCO3HATh
3HAQYECHHE TIEPUOUYECKOTO 3aKOHA C OOIIETEOPETUUCCKUX U METOOJOTHUECKUX TO3UIUH, TIIyOKe
MOHATh UCTOPUUYECKOE M3MEHEHHE (PYHKIIMI 3TOro 3aKOHa — OT 0000IIaromiei 10 OObICHSIOMEH U
MIPOTHO3UPYIOLLEH.

Enunnas cucrema 3HaHMI O BaKHEWIIMX BEUIECTBaX, MX COCTaBE, CTPOCHUH, CBOMCTBaX M
MPUMEHEHUHU, a TAKK€ O XUMUUYECKHX PEAKIHSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonoiHsierca B Kypeax 10 u 11 kimaccoB anemMeHTaMu coJiep KaHusl, UMEIOIIUMU KYJIbTYPOJIOTHYECKUM
Y TIPUKIJIATHOW XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3M XUMHH C APYTUMU
HAayKaMH, pacKpbIBalOT €€ poOJjib B MO3HABATEIbHOW M NPAKTUYECKON AEATEITbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCITUTAHUIO YBaXKEHHUS K MPOIIECCY TBOPUECTBA B 0OJACTH TECOPUHU M MPAKTHUECKUX
MPUJIOKEHUH XHWMHUH, MOMOTAIOT BBIMTYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO W JUYHOCTHO
3HAYUMBIX MPOOIEeMax, CBI3aHHBIX C XUMUEH, KPUTUYECKH OCMBICIHBATh HH(POPMAIIHIO U TPUMEHSTh
e€ A TIOTIONTHEHWS  3HAHWM, pENIeHUS  WHTEIUICKTYAJIbHBIX W DKCIIEPUMEHTAIbHBIX
HCCTIeIOBATENbCKUX 3a/1ad. B 1iemom copepikanue ydeOHOTO mpeameTa «XHUMHS» JaHHOTO YPOBHS
W3YYCHHUS] OPHUEHTHPOBAHO Ha (HOPMHUPOBAHHE Y OOYYAIOMIMXCS MHUPOBO33PEHUYECKON OCHOBBI IS
noHuMaHus (Gumocopckux WACH, TaKUX KakK: MaTepualbHOE €IWHCTBO HEOPraHWYEeCKOro U
OpTraHWYECKOTO MHpa, OOYCIOBICHHOCTh CBOMCTB BEMIECTB WX COCTABOM U CTPOCHHEM,
MMO3HABAEMOCTh TMPUPOJHBIX SBJICHUN IMyTEM DKCIIEPUMEHTAa W PEIIEHUS TPOTUBOPEUHI MEXITY
HOBBIMU (paKTaMU U TEOPETUUYECKHUMH MPEINOCHUIKAMH, OCO3HAHHWE POJIU XHUMHH B pEIICHUU
AKOJIOTMYECKUX TMpoOieM, a Takke MpodiaeM cOepexeHUs SHEePreTUYECKHX pPECypCOB, CHIPhS,
CO3/IaHUsI HOBBIX TEXHOJIOTHI M MaTepUaJIOB.

B nane pemienust 3aa4 BOCIHMTAHUSA, PA3BUTHUS M COLMAIU3ALUN OO0YYAIOMIMXCS MPUHSATHIC
mporpaMMoil MO XUMHUHM TMOAXOAbl K ONPENEJICHUI0 COJCpPKAHUS W TIOCTPOCHUSI MpeIMeTa
MpeIycMaTpuBaoT (OPMUPOBAHUE YHHUBEPCATbHBIX Y4YEOHBIX JCUCTBUN, HMEIOMUX 0a30Boe
3HAYEHHUE ISl Pa3INYHbIX BUIOB JESATENbHOCTU: PEIIeHUs MpobieM, MoucKa, aHainu3a u 00paboTku



uH(popMaluy, HEOOXOIUMBIX [UJIsl MPHOOPETEHHUs OIbITa MPAKTUYECKOM U HCCiIeI0BaTeIbCKON
JeSITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XHUMHH.

B mpaxTuke mpenonaBaHusl XMMUU KaK Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHMsl, TaK M Ha
YpPOBHE cpeHero o0miero oopa3oBaHus, IPH ONPEAETICHUN COJCPKATEIBHON XapaKTePUCTHKH LIeIeH
M3Y4YEeHHs MpelMeTa HalpaBJICHUEM IEePBOCTENCHHON 3HAYMMOCTH TPAJULMOHHO TPU3HAETCS
dbopMUpOBaHHE OCHOB XHMHUYECKOM HayKM Kak oOO0JacTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
IIPAKTUYECKON JAESITEIbHOCTU 4YEJIOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C
METOJIMYECKOW TOUKHU 3PEHMS TAKOM MOJXOJ K ONPEACIICHUIO LIEJEH U3yuyeHus MpeiMeTa sBISETCS
BIIOJIHE OTPaBJAaHHBIM.

CornacHo JaHHOUM TOYKE 3PEHUS TTIABHBIMH LIESIMHU U3y4YeHHs NTpeaMeTa « XUMHUs» Ha 6a30BOM
ypoBHe (10 —11 ki1.) ABIAIOTCS:

e (opmupoBaHUE CUCTEMBI XUMUICCKIX 3HAHUH KaK BAKHECHUIIIEH COCTABIISAIONICH €CTECTBEHHO-
HAyYHOH KapTHHBI MHPa, B OCHOBE KOTOPOU JIE)KAT KIIFOUYEBBIE MOHATHUS, (DyHIaMEHTAIbHBIC
3aKOHBI M TEOPUM XHMHHU, OCBOCHHE fI3bIKA HAyKH, YCBOGHHWE W TMOHMMAHHUE CYIIHOCTH
JOCTYMHBIX 000OIIEHIIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HMCTOpUEH HX
pa3BUTHA U CTAHOBJICHMUS;

e (dopMHUpOBaHHME W PA3BUTHE MPEJICTABICHUH O HAYYHBIX METOJAX IMO3HAHHS BEUIECTB U
XUMHAYECKUX PEaKIUi, HEOOXOIUMBIX JIUIsl TPUOOPETEHNUS YMEHUN OPUEHTUPOBATHCS B MUPE
BEUIECTB W XHUMHUYECKUX SIBJICHHUI, UMEIOUIMX MECTO B IPUPOJIE, B MPAKTUUYECKOH H
ITOBCEIHEBHOM JKHU3HY;

® Da3BUTHE YMEHHUH U CrOCOOOB NEATEIBLHOCTH, CBA3aHHBIX C HAOIIOJCHUEM M OOBSICHEHUEM
XUMHUYECKOT0 JKCIEPUMEHTa, COOJIOJCHHEM TpaBuwil 0e30macHoro oOpalleHus ¢
BELIECTBAMM.

Hapsiny c stum, copepxaTenbHas XapaKTepUCTHKa LeJeH M 3a1ad U3ydeHHs NpeaAMeTa B
IporpaMMe Mo XMMHHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMU MPUOPUTETAMH B
cucreMe cpenHero obmero oopazoBanus. CerogHs B MpenoJaBaHUM XUMHUU B OOJIbIIEH CTENEeHU
oTAaéTCs MPeANoYTeHUE MPAKTUUYECKON KOMIIOHEHTE COfiep KaHusl 00y4YeHHUsl, OPUEHTUPOBAHHOM Ha
MIOJITOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIaJACIOIEro He HAOOpOM 3HAHUH, a
(GYHKIIMOHAJIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH M YMEHHUSIMU aKTUBHOT'O MOJyYeHUs] 3HaHUN U
IIPUMEHEHHUS UX B PEAJIbHOM JKM3HM JUIS PELICHMS] TPAaKTUYECKUX 3a1a4.

B cBs13u ¢ 3TUM npu u3ydeHUH npeamera «XUMHS» JOMUHHUpYOLee 3HaYeHHe PUOOpeTaroT
TakHe LeIH U 33aJ1a4l, KaK:

ajanranus oOydyaroumxcs K YCIOBUSM JMHAMUYHO Pa3BUBAIOIIErocs MUpa, GOopMUPOBaHUE
MHTEJUIEKTYaJbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHIO, COTPYJHHYECTBY,
CaMOCTOSITEIbBHOMY IPHHSTHIO TPAaMOTHBIX PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

(dbopMupoBaHHe y 00yUYarOIUXCsl KIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIHM), UMEIOLINX
YHUBEpCaJIbHOE 3HaYECHHUE JUIs pa3IMYHBIX BUAOB JESATEILHOCTH: PELICHHUs TPo0IieM, IONCKa, aHATTN3a
u 00paboTku HHGOpMAIMK, HEOOXOIUMBIX Ul MPUOOPETEHHs OMbITa ACATEIbHOCTH, KOTOpas
3aHMMaeT Ba)XKHOE MECTO B IMO3HAHUU XUMHUH, a TaKXKe JJS OLUEHKH C IMO3ULUN 3KOJOTHYECKOU
0€30MacHOCTH XapaKTepa BIMSHHS BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPraHMU3M ueJoBeKa U
IIPUPOJIHYIO CPELY;

pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00y4Jaromuxcs: CIOCOOHOCTH CaMOCTOSITEILHO TPHOOpPETaTh HOBBIE 3HAHUS 110 XUMHU B



COOTBETCTBUM C JKU3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIb30BaTh COBPEMEHHbIE WH(GOPMALMOHHBIE
TEXHOJIOTUH JJIsi TIOMCKA M aHalu3a y4eOHOW M Hay4dyHO-TOMYJSIpHOW HH(OpPMALMM XUMHUYECKOTO
COJIEpKaHUS;

¢dbopMHUpoBaHHE W pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIILICHHS,
Ha0JI0/1aTEIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
IIPY TUIAHUPOBAHUU U MTPOBEJAECHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHUE Y 00YJaIOIUXCsl YOS)KIEHHOCTH B TYMAaHUCTHYECKON HAPABICHHOCTH XUMUH, €€
BaXHOH POJIHM B PELICHUH III00aTbHBIX MPOOIEM PAIMOHAIBHOTO IPUPOIONOIB30BaHUS, IOTIOTHEHUS
SHEPreTHUYECKUX PECYpPCOB U COXPAHEHHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU
OepeXHOr0 OTHONIIEHHWS] K TPUPOJE M CBOEMY 3I0POBbIO, a Takke MPUOOPETeHUsS OIbITa
HCIIOJIb30BAaHUs MMOTYYEHHBIX 3HAHUHN JUIsl IPUHATUS TPAMOTHBIX PEIIEHUMN B CUTYaIUsIX, CBS3aHHBIX
C XUMUYECKUMHU SIBJICHUSIMHU.

B yuebHOM mane cpenHero ooiero oopa3oBanus npeaMeT «XuMus» 0a30BOT0 YPOBHS BXOIUT
B COCTaB IMpeIMeTHOI obnacTi «EcTecTBeHHO-HayYHBIE TIPEIMETHI».

Oom1ee unciio 9acoB, OTBEAEHHBIX ISl M3YUEHHSI XUMUH, Ha 0a30BOM YPOBHE CPETHEr0 001Iero
obpaszoBanusi, coctanisier 68 acoB: B 10 kmacce — 34 yaca (1 wac B Henmento), B 11 kmacce — 34 vaca
(1 gac B HEAEMIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[IpenmMer opranndeckoi XMMUHN: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUECHUE B [T0JIyYEHUN HOBBIX
BEUIECTB M MaTepuajoB. Teopusi CTpoeHHs] opraHudeckux coequHeHuit A. M. Bbyrtneposa, eé
OCHOBHbIE MOJIOKeHUsA. CTpyKTypHble (OpPMYJIbI OpraHMYECKUX BellecTB. ['omororus, uzomepus.
XHUMHYECKAs CBA3b B OPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIE Y KPATHBIE CBA3H.

[IpencraBnenne o kiaccu(pukalMu OpraHUMYECKUX BellecTB. HoMeHkiaTypa opraHu4ecKux
COEMHEHUI (cucTeMaTuyecKkas) U TPUBUAJIbHbIE Ha3BaHUS BAXKHEHMIIMX IPEACTaBUTEIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4Y€HHUS BEIIECTB U HUX IPEBPALICHUI: O3HAKOMJICHHE C
o0pa3laMu OpraHMYEeCKMX BEIIECTB M MaTepHalaMd Ha HMX OCHOBE, MOJCIHPOBAHHUE MOJICKYI
OpPraHMYECKUX BELIECTB, HAONIOJEHUE U ONUCAHHE JIEMOHCTPALMOHHBIX ONBITOB IO IPEBPAIICHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psa. MetaH W 3TaH — MNOpOCTEHIINE
MIPE/ICTAaBUTENN AJIKAaHOB: (PM3NYECKUE U XMMHUYECKHE CBOMCTBA (PEAKIMU 3aMEIICHMs] U TOPEHMS),
HaXO0XJEHUE B IPUPOJIE, TOIYYEHUE U IPUMEHEHUE.

AJKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psAld. OTWIEH M MPONWIEH — NPOCTEHIINe
MIPE/ICTAaBUTENIN aJIKEHOB: (PU3MYECKHMEe M XHMHUYECKHE CBOMICTBa (peakuuu TUIPUPOBAHMS,
raJlor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3alliN), TOJIy4eHNE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyragueH-1,3: cTpoeHMe, BaKHEWIIME XHUMHUYECKHE
cBOMCTBa (peakuus noauMepusanun). [lonyuyeHre CHHTETHYECKOT0 KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUSI, TOMOJIOTMUECKUN psii. AUETHIIEH — MPOCTEHIIHNIA
MIpPE/ICTaBUTENb AJIKWHOB: COCTaB, CTpOeHUe, (U3MUeckrue W XHMHUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyUeHHUE U TPUMEHEHHE.

Apenbl. benzon: cocra, crpoeHue, (u3MuecKMe M XUMHMYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUS W HUTPOBAHHUA), MOJy4€eHHE M NpUMEHeHue. Toryon: cocmas, cmpoeHue,
@uzuueckue u Xumuyeckue ceouUcmea (Peakyuu 2an02eHUpO8anus U HUMpOBAHUs), NOJYYeHUue U
npumeHnenue.  TOKCMYHOCTb  apeHOB. ['eHeTHMYeckass  CBA3b  MEXAYy  YIJIEBOJOPOAAMH,
MPUHAUJIEKAITMMU K Pa3IU4HbIM KJIaccaM.

[TpupoHbIe HCTOYHUKH YTIIeBO10poA0B. [IpupogHblil ra3 u nomnytHele HeTHbIE Ta3bl. HedTh
n e€¢ mpoucxoxaeHue. CrocoObl nepepaOOTKM HEPTH: MEPEeroHKa, KPEKUHI (TepMHYECKUH,
KaTaJauTHueckuil), mupoinus. [Ipoaykrsl nepepaboTku HEDTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U
B ObITY. KaMeHHBIN yrojb U IPOAYKTHI €ro nepepadoTKH.

OKCIepUMEHTAJIBHBIE METOJbl M3y4YEHHUS BEIIECTB U HUX IPEBPALICHHUI: O3HAKOMJIEHHE C
oOpa3liaMu IIacTMacc, KaydyykoB U pe3uHsl, kowiekuun «Hedtb» m «VYromp», MonenupoBaHue
MOJIEKYJI YIJIEBOIOPOIOB U T'aJOr€HONPOU3BOJHBIX, IPOBEAECHUE IPAKTUYECKON pabOThI: MOJIy4YeHHUE
JTUJICHA U U3YYEHHUE €r0 CBOUCTB.

Pacuérusble 3anaun.




Bbruuciienus no ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIIECTBA WM MPOJYKTA PEAKLIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO M3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

IIpenenbHble 0IHOATOMHBIE CIIUPTHI. METaHOII U 3TaHOJ: CTPOeHHE, (PU3MUECKIE U XUMUUECKUE
CBOHCTBa (peakUUM C AaKTMBHBIMM METaJlJIaMM, TaJlOT€HOBOJIOPOJAMH, TOPEHME), MPUMEHEHHE.
Bonopoansie ¢Bsi3M MEXy MOJIEKYJIaMU COUPTOB. J[eliCTBME METaHOJa M 3TaHOJa Ha OPraHu3M
4eJl0BeKa.

MHoroaToMHbl€ CIUPTHI. DTUJIEHIIIMKOJb U TIMLIEPHH: CTPOEHHE, (PU3NUecKre U XUMUUYECKUE
CBOMCTBA (B3aUMOJICHCTBHE CO LIEIOYHBIMU METaJlJIaMH, KAaUeCTBEHHAsl peaklysi HA MHOTOaTOMHBbIE
cnupthl). JlelicTBre Ha opraHu3Mm yesoBeka. [[puMeHenne raunepruia u 3TUIICHTJIUKOIS.

@DeHoI: CTPOCHHUE MOJIEKYJIbI, (PU3NUECKHEe U XMUMHUYECKUEe CBOWcTBAa. TOKCHMUHOCTH (heHoua.
[Tpumenenue ¢peHona.

Anbnerunpl U kemonwvl. DopManpaerui, aueTaabAerul: CTpoeHNe, PU3NUECKUEe U XUMUUECKUe
CBOMCTBAa (peakUMM OKHCIEHUS M BOCCTAHOBJIEHMS, KAYECTBEHHBIC pEAKLMU), IOJIy4€HUE MU
IIPUMEHEHHUE.

OnHOOCHOBHBIE MpeelibHble KapOOHOBBIE KUCIOTHl. MypaBbUHash U YKCYCHas KHCIIOTBI:
cTpoeHue, (pu3nyYecKre M XUMHUYECKue CBOIcTBa (CBOMCTBa, o0IIMe s Kjlacca KHUCIOT, PeaKius
STepUHKAINN), TOTyIeHHUE U TpuMeHeHue. CTeapuHOBasi U OJIEWHOBASI KUCIIOTHI KaK PEJCTaBUTEIN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljia KaK COJIM BBICHINX KapOOHOBBIX KHCJIOT, UX MOIOILIEE AEHCTBHUE.

CroxHbIe H3HUPHI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ naponu3 cioxHbIX 3¢pupoB. XKupsl.
I'mnponus xupos. [Ipumenenue xxupoB. buonornueckas posb KUPOB.

VYrieBonbl: cocTtaB, Kiaccu(UKaAIUA YIJIEeBOJOB (MOHO-, TU- M ToJMcaxapuabl). [Jmroko3a —
MPOCTEHIINI MOHOCAaXapU/I: 0COOEHHOCTH CTPOEHUS MOJIEKYIIbI, GU3MUECKHE U XUMUYECKHE CBOWCTBA
(B3aumoneiictBue ¢ ruapokcuaom meau(ll), okucnenne ammuauHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OPOKEHUE TITI0KO3b), HAX0XKICHUE B IPUPOJIE, TPUMEHEHHE, OMOJIOTHYeCcKas POJib.
®orocunTte3. PpyKkTo3a KaK U30MEp TITHOKO3bI.

Kpaxman u nemmono3a kak npupoaHble noaumepbl. CTpoeHue Kpaxmajia U LEJUIIOJIO3bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAs PEAaKIIUs C HOI0M).

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsS BEIIECTB M HX [PEBpAlllEHUH: IPOBEICHMUE,
Ha0II0/IeHNE U ONKCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAU€CTBEHHBIE pEaKLUu
OJIHOATOMHBIX CNUPTOB (OKHCIeHue dTaHona okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB
(B3aumopeiictBue ruuepuHa c ruapoxkcugoM meau(ll)), anpaernzoB (okHcIeHHE aMMHAYHBIM
pactBopom okcuaa cepedpa(l) u rugpoxcunpom meau(ll), B3aumopelcTBUE Kpaxmaia ¢ HOIOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérneble 3anaun.

Bbruuciienus mo ypaBHEHUIO XUMHUYECKOH peakimu (Macchl, 00bEMa, KOJMUECTBA UCXOAHOTO
BEIIIECTBA WJIM MPOJYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO M3 UCXOJHBIX
BELIECTB UM MPOAYKTOB PEAKIINHN).

A3oTcozeprKaliue OpraHunuecKue COeIMHEHMSL.

AMUHOKHCIIOTBI Kak amM(OTepHble OpraHuYecKue COoeqUHEHUs. DPU3MUECKUe M XUMHYECKUE
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe IIUIMHA). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTuebl.



benku kak NpupoJHBIE BBICOKOMOJIEKYJIApHBIE coeAuHeHus. llepBuuHas, BTOpUYHAs MU
TpeTU4Has CTPyKTypa OenkoB. XHUMHUYECKHE CBOHCTBA O€JIKOB: THMJIPONH3, JEHATypalus,
KayeCTBEHHBIC PEaKIMU Ha OCJIKH.

DKcIepUMEHTAIbHbIE METOJbl HM3y4YCHHs BEIIECTB W HX MPEBpAIICHUI: HAOIIOJCHUE U
OIHMCaHHWE JEMOHCTPAIMOHHBIX ONBITOB: JEHATypalus OEJIKOB IPU HAarpeBaHUU, L[BETHbHIE pEaKIHU
O€eJKOB.

BbicokoMo1eKy ISIpPHbIE COeTMHEHUs

OcCHOBHBIC TIOHATHS XHUMHH BBICOKOMOJICKYJSIPHBIX COCIUHEHUH: MOHOMEp, IOJIHMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEIHAS MOJeKysipHas Macca. OCHOBHBIE METOAbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJMHEHUI — OIMMEpU3alts U MOJIMKOHIEHCALUS.

OKClepUMEHTAJIbHBIE METO/Ibl M3y4YEHHUS! BEIIECTB W HUX IPEBPALICHUI: O3HAKOMJICHHE C
o0pasnaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaY4yKOB.

MexIpeMeTHbIE CBA3H.

Peanuzanus MeXnpenIMeTHbIX CBs3€il IpU HM3ydeHUM opraHudeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCS YEPE3 UCII0JIb30BAHNE KAK OOIIMX €CTECTBEHHO-HAYYHBIX OHITUN, TaK U MOHITUH,
SIBJIFOILMXCS] CHCTEMHBIMHU ISl OT/AEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OOwre ecTeCTBEHHO-HAYUYHbIC MOHATH: SIBI€HUE, HAyYHbIN (akT, rUnore3a, 3aKOH, Teopus,
aHaIu3, CHUHTE3, KiIacCUpUKALMs, NEePUOJUYHOCTb, HAOIIOAEHUE, HU3MEpEHHEe, 3KCIIEPUMEHT,
MO/IEJINPOBAHUE.

®dusuka: marepusi, YJHeprusi, Macca, aroM, 3JIEKTPOH, MOJEKYJa, YHEPreTUUYEeCKU YPOBEHb,
BEIIIECTBO, T€J0, 00bEM, arperaTHOe COCTOSIHME BELIeCTBa, (PM3NYECKHE BETMUMHBI U €JUHMIBI MX
U3MEpEHUS.

buonorus: knerka, opranusM, Ouochepa, oOMEH BeUIECTB B OpraHusme, (POTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBObL, JKUPBI, (DEPMEHTHI).

I'eorpadus: MuHepaibl, TOpHbIE TOPO/Ibl, TOJE3HbIE HCKOMAEMBbIe, TOILUINBO, PECYPCHI.

TexHonorus: numeBble MPOAYKTHl, OCHOBBI PAIlMOHAIBHOTO IMUTaHMS, MOIOIIUE CPEJCTBa,
JIEKApCTBEHHBIE M KOCMETHYECKHE MpEeraparhl, MaTepUallbl U3 MCKYCCTBEHHBIX M CHHTETHUYECKHX
BOJIOKOH.



11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0OCHOBbI XMMHH

XuMHudeckui  anemMeHT. AToMm. Sapo aroma, HW30TONBI.  JJIEKTpOHHas  000J0YKa.
DHepreTUYeckre ypOBHHU, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d- smementsl. OCOOCHHOCTH
pacmpesieNieHuss JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX IMEPHOJIOB.
DneKTpoHHass KOHPUTYpAILHS AaTOMOB.

Ilepuonuueckuii 3akoH u [lepuoguueckas cucrema xumuueckux 3iueMmeHToB J1. 1. Meneneena.
Csa3p nmepuoamueckoro 3akoHa u Ilepuogmueckoil cuctembl xumuueckux snemeHToB [l U.
MenneneeBa ¢ COBPEMEHHON Teopued CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU MTPOCTHIX U CJIOKHBIX BEIIECTB 10 TPYIIaM U Mepruoaam.
3HavYeHUE NePUOJUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

CrtpoeHnue BemecTBa. XUMHUECKas CBSA3b. BUIbI XUMUUECKOH CBSI3U (KOBAJICHTHAs HEMOJSpHAS
Y TIOJISIpHAsA, MOHHAs, MeTAJTHYecKas). MexaHu3Mbl 00pa30BaHus KOBAJICHTHOW XMMHYECKOUN CBSI3U
(oOMeHHBIH u JIOHOPHO-aKIETITOPHBIN). Bonoponnas CBSI3b. BanenTtHoCTb.
DneKTpooTpUuLaTeabHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KATHOHBI U AHUOHBI.

BemectBa MONEKYJISIPHOTO M HEMOJEKYJISIPHOIO CTPOEHHUSA. 3aKOH IOCTOSHCTBA COCTaBa
BelIeCTBA. THUNBI KPUCTAJUIMUECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsite o gucnepcHbIx cucremax. VICTMHHBIE M KOJUTOMAHBIE pacTBOpbl. MaccoBas a0
BEILIECTBA B pACTBOPE.

Knaccudukanus Heopranmdeckux coenuHennii. HoMeHkmatypa HEOpraHWYECKHUX BEIIECTB.
['eneTnveckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIACCaAM.

Xumudeckas peakuus. Knaccudukanus XUMHYECKUX peakUdid B HEOPraHWYeCKOW U
OpraHMYeCKOM XMMHH. 3aKOH COXPAaHEHMsSI MacChl BEIECTB, 3aKOH COXPAHEHHUS M NPEBPALICHUS
SHEPTUH MPU XUMUYECKUX PEAKITUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iIMyHBIX (akTopoB. OOpaTUMble peakKlUu.
Xumnueckoe paBHoBecHe. DakTopsbl, BIUAIONIME HA COCTOSHUE XUMUUECKOT0 paBHOBecHs. [Ipuniun
Jle laTense.

OnektponuTrdeckas nuccoruanus. CuibHble W cnabpie dmeKkTponuThl. Cpema  BOIHBIX
pacTBOPOB BEUIECTB: KUCIAsl, HEUTPAIbHAS, IEIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCrepuMEHTAIbHBIE METOIbI M3yYEHUS BEIIECTB U WX MPEBPAIICHUIA: TeMOHCTPAIUS TaOIHII
«Ilepuoanyeckass cucrema xumuyeckux sjemeHTOB JI. M. MenneneeBa», u3ydeHue Mojenen
KPUCTAJUTMYECKUX PEMIETOK, HAOIIOIEHUE W ONTMCAHNE IEMOHCTPAIMOHHBIX U TAOOPATOPHBIX OIMBITOB
(pa3znoxeHue Mepokcujia BoJOpOJa B MPUCYTCTBUM KaTallu3aTopa, ONpeesieHue Cpeabl pacTBOPOB
BEIIECTB C TOMOINBIO YHUBEPCAILHOTO HWHAMKATOPA, PEaKIMd HOHHOrO OOMEHa), MPOBEICHUE
MPaKTU4EeCKON paboThl «BrnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIIUN.

Pacuérhrle 3amaun.

Pacuérel o ypaBHEHUsAM XMMHMYECKMX PEaKIMil, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHSATUS «MACCOBAsi JI0JI BEILIECTBAY.

Heopranuueckasi xumusi



Hewmeramnsl. [Tonoxxenne HemetamwioB B [lepuoauyueckoil cuctemMe XUMUYECKUX AJ1eMEHTOB /1.
W. MenneneeBa 1 0COOEHHOCTH CTpOeHHs aToMOB. DU3nyecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIUS
HEMETAIJIOB (Ha MpUMepe KUCIIopoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOWCTBA BAXKHEHUIIINX HEMETAIIOB (TAJIOTEHOB, CEePBI, a30Ta, (hocdopa, yriepoaa
U KPEMHHUS) U UX COeIMHEHUH (OKCHUIOB, KHCIOPOICOAEPKALIUX KUCIIOT, BOAOPOIHBIX COSAMHEHMUIA).

[IpumeHeHne BaxHEUIINX HEMETAJUIOB U UX COCIMHEHUN.

Merasisl. [lonoxenune Meraios B [lepuoanueckoil cucteme XumMudeckux anemeHTos 1. M.
MenpaeneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JOYEeK aTOMOB MeTauioB. OoOmue
¢uzmveckue cBoicTBa MeTauioB. CIUIaBbl METALIOB. DJIEKTPOXUMHYCCKHH PsIi  HaNPSHKCHHH
METaJUIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIINX METAUIOB (HATPUM, KaJlui, KaJIbLIU, MarHui, allOMUHUM,
LIUHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCTUHECHUMN.

O61ue cnocoObl moxydeHus: MeTauioB. [IpuMenenue MeTamuioB B ObITY U TEXHHUKE.

DKCIepUMEHTAIbHBIE METOJbl U3YUYECHHs BEUIECTB M MX MPEBPALICHUI: N3yYeHUE KOJUIEKIUU
«MeTauTel U CIUIaBBI», 00Pa3I[0B HEMETAJUIOB, PEIICHUE SKCIIEPUMEHTAIILHBIX 33]1a4, HAOII0ICHUE U
OIMCaHWE IEMOHCTPAIMOHHBIX U JTJAOOPATOPHBIX OMBITOB (B3aMMOACHCTBHE THIPOKCH 1 ATFOMHHUS C
pacTBOpamMH KUCJIOT U LIEI0YeH, KaYeCTBEHHbBIE PEeaKIMK Ha KAaTHOHBI METAJLIOB).

Pacuérnbie 3amaun.

Pacuérel Macchl BemecTBa niiu 00bEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJHOTO W3 Yy4YaCTBYIOIIMX B PEAKIMHM BEIIECTB, pacy€Thl Macchl (00BEMA, KOJUYECTBA
BEIIECTBA) MPOYKTOB PEAKIIMH, €CITU OJJHO U3 BEIIECTB UMEET MIPUMECH.

XuMus " )KU3Hb

Ponp xumum B oOecriedeHHH SKOJOTUYECKOW, IHEPTreTUYECKON M MUIIEBONM OE€30MacHOCTH,
pa3BuTuu MeAuIuHbL. [ToHATHE 0 HAYYHBIX METOAaX MO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIIHi.

[IpencraBienuss 06 OOIMKUX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MONYyYeHUs! BaXKHEUIINX
BEILIECTB.

UenoBek B MHpE BEHIECTB W MATEpUATIOB: BAXKHEWINNE CTPOUTEIBHBIE MaTepUabI,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KepamMHuKa, MaTepHasibl IJis JJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEPATbHBIEC yI0OpEHUSI.

XuMus U 310pOBBE YEJIOBEKA: MPaBUIIa UCTIOIb30BAHUS JICKAPCTBEHHBIX MPENnapaToB, MpaBUiIa
0€30macHOTO MUCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MexXnpeMETHBIX CBSI3eH MPH M3ydeHUHU OOIIel u HeopraHudeckod xumuu B 11
KJIACCe OCYIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U
MTOHSATUH, SBIISIONIMXCS CUCTEMHBIMHU JUTSI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAay4HBIH (DAaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAHU3,
CUHTE3, KJIacCU(UKAIIHS, TEPUOTUIHOCTD, HAOIOIeHNE, SKCTIEPUMEHT, MOICTTUPOBAaHNE, H3MEPEHUE,
SIBJICHHE.

dusnka: Marepus, JHEPTusi, mMacca, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, H3O0TOII,
PaZMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YpOBEHb, BEIECTBO, TEJIO, O00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, PU3NICCKUE BEIIMYMHBI U €IUHUIBI UX U3MEPEHUSI, CKOPOCTD.

buonorus: kineTka, opranu3M, dKocucTeMa, ornochepa, MaKpo- U MUKPORJIEMEHTBI, BATAMUHEI,
0OMEH BEIIIECTB B OpPraHU3Me.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.



TexHomorus: XuMmudecKkas IMPOMBINIJICHHOCTh, MCTAJLUIYyprusa, IMPOHU3BOJACTBO CTPOUTCIIBHBIX
Marc€puraiosB, CENBCKOXO03SIHCTBEHHOE IMPpOU3BOJICTBO, MUIcBasa IIPOMBIINIJICHHOCTD,
(bapMaI_[eBTI/I‘-IeCKaSI MNPOMBIINIJICHHOCTD, IMPOU3BOACTBO KOCMCTHYCCKUX IIpCIapaToB, IMPOHU3BOACTBO
KOHCTPYKIHMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA MMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOIT'PAMMBI 110 XUMHUU HA BA3OBOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS O0YJArOITUMUCS ITPOTpaMM
cpemHero ooOmero oOpazoBaHUs (JTUYHOCTHBIM, METANPEIMETHBIM M TpeaMETHBIM). HaydHo-
METOANYECKON OCHOBOM JIJIsl pa3pabO0TKH MJIaHUPYEMBIX PE3yJIbTaTOB OCBOCHUS IIPOrPAMM CPEIHETO
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBIA MOIXO/I.

B coOTBeTCTBMM € CHCTEMHO-IEATEIbHOCTHBIM TOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yNbTaTOB OCBOEHUS MpeaMeTa «XUMUS» Ha YPOBHE CpeqHero oOuiero oOpa3oBaHUs BbIIEICHBI
CJIEYIOILE COCTABIISIOLIHE!

OCO3HaHUE OOYYAIOIMMHUCS POCCUUCKOM TPaXTAHCKONW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

I[eJICHANIPABIICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHHWI JIMYHOCTH HAa OCHOBE KITFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaOIIMXCS PYKOBOJACTBOBAaTHCS B CBOEH JAESITEIHbHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, MPUCYIIMMU  LIEJIOCTHOM CHCTEeME XUMHYECKOIrO
o0pa3oBaHMUs;

HaJU4He MPaBOCO3HAHMS SKOJOTHUUECKOU KYJIbTYpPHI H CIIOCOOHOCTU CTAaBUTh IIEJIM U CTPOUTH
KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE PEe3yAbTaThl OCBOCHUS MpeaMeTa «XUMHUS JOCTUTAIOTCS B €UHCTBE y4EeOHOH U
BOCITUTATEILHON JESITEIBHOCTY B COOTBETCTBHM C TYMaHUCTHYECKUMH, COIMOKYJIHTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U UJ€alaMH POCCUMCKOTO TpakJIaHCKOTO OOIIEeCTBa,
MPUHATHIMU B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS, CIIOCOOCTBYIOIIMMHU MpoIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YJarOIINUXCS.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHUS MPeAMETa « XUMHUS» OTPAKAIOT CPOPMUPOBAHHOCTH OBITA
MMO3HABATEILHOW M TMPAKTHYECKOW JEATETbHOCTH OOYYaIOIIMXCs 10 pealv3allii TNPUHSTHIX B
o0IIecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOTO BOCIUTAHMS

OCO3HaHUsI OOYYAIOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEW, YBaXKCHHUS K
3aKOHY U TIPaBOTIOPSAJIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMAaX M MPABWIAX MEXKIUYHOCTHBIX OTHOLIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JESITEIIBHOCTH TPH CO3JaHUHM YYEOHBIX TPOEKTOB,
perieHn yueOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH XUMHUECKUX dKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apTyMEHTHI APYTUX MpU
aHaJlM3e Pa3IMYHbIX BUJOB YU€OHOU NeATEIbHOCTH,

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HaclIeJIUI0 OT€YECTBEHHON XUMHUU;

YB)KEHHUS K IMPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECCKOTO MPUMEHEHHS XUMHUH,
OCO3HAHUS TOTO, YTO JIOCTIIKEHUS HAYKH €CTh PE3YNbTAT JIUTEIbHBIX HAOMIOEHUH, KPOTIOTINBBIX
AKCIIEPUMEHTAIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;



MHTEpeca U M03HaBaTeIbHBIX MOTUBOB B IOJIyY€HUHU U TOCIEAYIOIIEM aHaan3e HHGOpMaIuu O
MIEPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMHUYECKHUMH SIBJICHUSIMH, U MPUHUMATH
OCO3HaHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTM OLIEHUBAaThb CBOE IIOBEICHUE W TMOCTYIIKM CBOMX TOBapUUIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUS [EHHOCTEH 3J0pOBOro M 0e30macHoOro obOpasza KH3HU, HEO00XOIUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUIECKOMY 37I0POBbBIO;

COOJTFOICHHS TTPABMIT 0€30TIACHOTO OOpAIIEHUs C BEIIECTBAMH B OBITY, TIOBCETHEBHOM KU3HH U
B TPYIOBOH JESTEIBHOCTH;

MMOHUMAaHHUS LIEHHOCTHU MPAaBUJI HHANBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MaCHOTO MOBE/ICHHUS B
CUTYAIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUsSI TIOCIEJACTBUM W HENPHUATUS BPEAHBIX MPUBBIYEK (YIMOTPEOJICHUSI aTKOTOJIs,
HApPKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKOM  JESATEIHHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX JEATEIBHOCTH;

YCTAaHOBKM HA AaKTHBHOE Yy4YyacTHE€ B PEIIEHUM MPAKTHUYECKUX 3a/lad  COLMAIBbHOU
HAMpPaBIEHHOCTH (B paMKaX CBOETO Kj1acca, MIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3yYEHHUIO TPOQECCUil pa3InyHOrO PoJia, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBUIYaJbHOW TPAaeKTOPUHU 0OpazoBaHus, Oymylien
npodecCuu U peaau3alui COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YU4E€TOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTHUECKH 1IeTIECOO0OpPA3HOTO OTHOMICHHUS K TPHUPOJe, KaK UCTOYHHKY CYIIECTBOBAHHS
JKM3HU Ha 3eMIIe;

MMOHUMAaHUS TJ00aTBHOTO XapakTepa JKOJOTHYECKUX MPOOIeM, BIUSHUS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLMATIBHOM CpPEIbl;

OCO3HaHHUS HEOOXOJWMOCTH WCIOIB30BAaHUS JOCTHKCHHM XUMHUU IS PEHICHHUS BOMPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHUS;

AKTHUBHOT'O HEMPHATHUS AEUCTBUM, NPUHOCAIINX BPE OKPYKAIOIIEH PUPOTHON Cpesie, yMEHUS
MIPOTHO3UPOBATh HEOIATOMPHUSATHBIC HKOJIOTHUUYECKUE TOCIEICTBUS MPEINPUHUMAEMbIX ICHCTBHIA U
MpeA0TBpaIaTh UX;

HaJU4usl PA3BUTOTO OSKOJOTUYECKOTO MBIIUICHHS, DJKOJIOTHYECKON KYJIBTYPBI, OIBITA
NEATEIbHOCTH  JKOJOTMYECKOM  HANpaBICHHOCTH, YMEHHsS  PYKOBOJCTBOBATBCS HMHM B
MO3HABATEIFHON, KOMMYHUKATHBHOW M COIMAIBHON IMPAKTUKE, CMIOCOOHOCTH W YMEHHS aKTHBHO
MPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:



Cc(OPMHUPOBAHHOCTH MHMPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOLLECTBEHHON IPAKTUKH;

MOHMMaHMs CHeUM(UKA XUMHM Kak HayKd, OCO3HaHus e€ poiaun B (hopMupoBaHUH
palMOHaIbHOIO HAYYHOI'O MBIIJIEHUS, CO3JaHUH LIEJIOCTHOTO IPEACTABIEHUS 00 OKPYKAIOILEM MUPE
KaK O €IMHCTBE IPHUPOJBI U 4YEJIOBEKAa, B IIO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUU
po0JIEM COXPAHEHUS IPUPOTHOIO PABHOBECHS;

yOeXAEHHOCTH B OCOO0OW 3HAYMMOCTH XHWMHH JJIsi COBPEMEHHOH IUBWIM3AIUU: B €6
TYMaHHCTHYECKON HAINpPaBICHHOCTH W BaXHOH pONM B CO3JaHMM HOBOM 0a3pl MaTepHaTbHOU
KYJIBTYpBl, PEUICHUH TIJI00AJbHBIX NpPOOJeM YCTOHYMBOIO pa3BUTHUS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIEBOM U 3KOJOrMYecKord 0€30IacHOCTH, B pa3BUTHUH MEAMLIMHBI, 00ECIIEeYeHUN
YCIJIOBUH YCIIEIIHOI'O TPpyZa U SKOJIOIMUECKU KOM(OPTHOM KU3HU KaXKIOr0 WieHa 00IEeCTBa;

€CTECTBEHHO-HAyYHOM  TIPaMOTHOCTH: IIOHUMaHUsA  CYIIHOCTH  METOJOB  IIO3HAHUA,
UCMOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHUS IS
aHaJIM3a U OOBACHEHUS SIBIICHUI OKpPYKAIOIIEro MUpa U MPOUCXOAALIMX B HEM MU3MEHEHUH, yMEHUS
7enaTb 00OCHOBAaHHBIC 3aKIIIOYCHHS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAaHHBIX C LETBI0
IIOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS AJI pelIeHHs MpolsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IMO3HAHUIO U MCCIIEI0BATENbCKON NEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENpepbIBHOMY OOpa3oBaHMIO M C€aMOOOpa3OBaHUIO, K
aKTUBHOMY IOJYYEHHIO HOBBIX 3HaHUH 110 XMMHUU B COOTBETCTBHHM C )KU3HEHHBIMHU IMOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSM TpyJia B pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METANIPEJMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHble pe3ynbTaTbl OCBOEHMS yUeOHOTO MpeMeTa «XUMUsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMbIe U1 (OPMHPOBAHUS MHPOBO33PEHHSI OOYUYAIOMIMXCS  MEXKIUCIUILTHHAPHBIC
(MexmpenMeTHbIe) O0LIeHAYYHbIE MTOHATHS, OTPAXKAIOLINE 1IEJOCTHOCTh HAyYHOW KapTUHBI MHpa U
CHeIII/I(l)I/IKy MCTOAOB IIO3HAHUA, HCIOJB3YEMbIX B CCTCCTBCHHBIX HayKax (MaTCpI/Iﬂ, BCUIECTBO,
SHEPrus, SABJICHUE, MPOIIECC, CUCTEMa, HAyYHbIN (aKT, IPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIICI0BaHKE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYTHE);

YHHUBEpcaJbHble yueOHbIe AeHCTBUs (ITO3HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYIISITUBHbBIE),
obecrieunBaromnye (GopMupoBaHre (YHKIIMOHATLHON TPAMOTHOCTH W COIMATBHOW KOMIIETEHIIUU
oOyJaromuxcs;

CIOCOOHOCTh 00yJaroIuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUITTHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE AEMCTBHS B I03HABATEIHHON U COLMAIBHON
MIPaKTHUKE.

MertanpeaMeTHbIe  Pe3yJIbTaThl  OTPAKAIOT  OBJIAJICHHE YHUBEPCAJIbHBIMH  YUCOHBIMH
MMO3HAaBATCIIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA HeﬁCTBHHMH.

Ogaanenne yHUBEPCAJIbLHBIMH Y4eOHBIMHU MO3HABATEIbHBIMH A€ CTBUSIMH:

1) 6a3oBbIe JJoTMYECKHUE AeHCTBUSI:

CaMOCTOSITENILHO ~ (DOpPMYyJTUpOBaTh M aKTyaJIM3UPOBaTh MPOOJEMy, BCECTOPOHHE e
paccMaTpuBaTh;



OIIpEeNIeNIATh LIEIH IEeATEIIbHOCTH, 3aJ]aBasi IapaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTD
Pe3yabTaThl JESITEIHOCTH C IIOCTABICHHBIMU LIESIMHU;

UCIIOJIb30BAaTh IIPM OCBOGHMM 3HAHUW MPUEMBI JIOTMUECKOTO MBINUIEHUS — BBIIEIATh
XapakTepHble IPU3HAKW IOHATHM M  yCTaHaBIMBaTb MX  B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOLIHME OHATHUSA AJIs1 OOBACHEHUS OTJCIIBHBIX (DAKTOB U SBICHUIA;

BbIOMPATh OCHOBAHUS ¥ KPUTEPUH JUIs KIIAaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3U MEXKIY U3Y4aeMbIMH SIBICHUSIMY;

CTPOMUTH JIOTUYECKUE PACCYKACHUS (MHIAYKTUBHbBIE, I€AYKTUBHbBIC, 10 aHAJIOTUU), BBIABIATH
3aKOHOMEPHOCTH M TNPOTUBOPEYMs B pacCMaTpUBAEMbIX SBICHUAX, (OPMYyIUpOBaTh BBIBOABI U
3aKIIIOYEHUS;

IPUMEHATh B IPOLECCE IO3HAHUS, HCIOJb3YyEeMble B XHMHUU CHUMBOJUYECKHE (3HAKOBBIE)
MOJI€NH, MpeoOpa3oBbIBATh MOJENIbHbBIE MPEACTABICHUS — XUMHUYECKUN 3HAaK (CMMBOJI) 3JEMEHTAa,
XUMHYeckas (Gopmyiia, ypaBHEHHE XUMUUYECKON peaKLUU — IIPU PEIICHUH YYeOHbIX T03HABATEIbHBIX
U TPAKTUYECKUX 3a]lay, NPUMEHATh Ha3BAaHHbIC MOJIEJIbHbIE MPEICTABICHUS [UIl BbISBICHUS
XapaKTEePHBIX MPU3HAKOB N3Y4aE€MbIX BELIECTB U XUMUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOI'O IIO3HAHUS BEIECTB U XUMUYECKUX PEaKIIHIA;

¢dbopMynMpoBaTh LENM M 33Ja4d  MCCJIEIOBAaHUS, HCIOJIb30BATH IIOCTABJICHHBIE U
CaMOCTOSITENTLHO C(OPMYIMPOBAHHBIE BOIPOCH! B KAUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JUIS
(hopMHPOBaHUSI TUTIOTE3bI 0 IPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXIACHUIA;

BJIAJIETh HAaBBIKAMM CAMOCTOSITEJIBHOIO IUIAHMPOBAHMSI M IPOBEIEHUS YUYEHUYECKHX
HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHs HAOMI0aTh 3a XOAOM IIpollecca, CaMOCTOATEIbHO
MIPOTrHO3UPOBATh €ro  pe3ysbTar, (opMynupoBaTb OOOOIIEHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJbTAaTOB HCCIIEJJOBAHUS, COCTaBJISAThH OOOCHOBAHHBIM OTYET O MPOJAETaHHON
pabore;

PUOOPETATh OIBIT YUCHHUUECKOW UCCIIE0BATENLCKON U TPOSKTHOM EATEIbHOCTH, POSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY METOJIOB PELICHUs MPaKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3IMYHbIX METOJIOB MIO3HAHUS.

3) paGora ¢ nnpopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(OpMAIUK (HAydHO-TIONMYJSpHAs JIUTEpaTypa
XUMHUYECKOTO COJIepXKaHUs, CIIpaBOYHble TocoOus, pecypcbl HMHTepHeTa), aHaIU3UPOBATH
MH(OpPMALIKIO Pa3IMYHbIX BUJIOB U (POPM MpeAcTaBICHUS, KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh
U HEMPOTUBOPEUUBOCTE;

¢dbopMyIHMpOBaTh 3ampoChl M TMPUMEHATh paszIMYHble METOAbl TNpPH TOHCKe U 0TOOope
nH(popMaly, HeOOXOAUMOMH /1JIs BBIIOJHEHUS YUeOHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

MpUOOpPETaTh ONBIT HCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BHIOMpATh ONTUMAIBHYIO (OpMYy IpejacTaBieHUus HUHPOpPMALUU (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIBL, PUCYHKHU U IPYTHE);

HCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IpU paboTe ¢ XUMUYECKOH MH(pOpMaruei:
NPUMEHATh MEXIpeAMeTHbIE ((hU3nyYeckre W MaTeMaTU4YeCKUe) 3HAKU U CHUMBOJIBL, (OPMYIIHI,
ab0peBuaTypbl, HOMEHKJIATYPY;

UCIOJIb30BATh U IPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH.

OnJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:



3a7aBaTh BOINPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl B XOJAE AWAlora W/HWIN JUCKYCCUH,
BBICKA3bIBaTh U/IeH, POPMYIHPOBATH CBOM IPEITI0KEHUS OTHOCHTEIBHO BBITOJIIHEHHUS MTPETIOKESHHON
3a1a4u;

BBICTYIIaTh C TMPE3CHTAIlel pe3yabTaTOB IO3HABATEILHOW JEATENBHOCTH, TOITYYEHHBIX
CaMOCTOSTEIILHO MJIM COBMECTHO CO CBEPCTHHUKAMHM IPH BBINOJHEHUN XUMHUYECKOTO SKCICPUMEHTA,
NPAaKTHYECKOH pabOThl MO HCCIEIOBAHUIO CBOWCTB M3y4aeMBIX BEINECTB, peaju3aludl y4eOHOTro
npoekTa u (HOpMYyIHpPOBATh BBIBOJABI IO pE3yJlbTaTaM MPOBEACHHBIX HCCIEIOBAaHUNA MyTEM
COTJIACOBAHUS MO3UIUH B X071 00CYKACHUS M 0OMEHA MHEHUSIMH.

OBJj1aleHHe YHUBEPCAIBLHBIMH PeryJIATHBHBIMU [eliCTBUSIMU:

CaMOCTOSITENIFHO IUIAHUPOBAaTh M OCYLIECTBIISATH CBOIO II03HABATEIBHYIO JIEATEILHOCTD,
ompenessist €€ eI U 3aJadd, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraeéMblii  AITOPUTM JCWCTBUI TPH BBINOJHEHWH YYEOHBIX M HCCIEIOBATEIbCKUX 3aad,
BbIOMpaTh Hanbosee PQeKTUBHBIA Ccroco0 MX peIIeHHs ¢ Y4ETOM HOIyYeHHsS HOBBIX 3HAaHUH O
BEILIECTBAX U XUMHUYECKUX PEAKIIVIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIPHOCTU Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUA O XMMHUYECKOH COCTaBIIAIONIEH €CTeCTBEHHO-HAY4YHOU
KapTUHbl MHpa, POJIM XMMHUU B TO3HAHUU SIBIEHUN NpUPOIbl, B (OPMUPOBAHMM MBIIUICHUS U
KYJIbTYpPbI INYHOCTH, €€ PYHKIIMOHATBHON IPAaMOTHOCTH, HEOOXOMMOM /1JIsl pELICHUS] TPAKTHUYECKUX
3aJa4 ¥ 9KOJIOTHYeCKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U IIPUPOJHON CPELE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATAKOIINE MTOHATHUS
(XMMHUYECKUII  2J€MEHT, aToM, »JJEeKTpOHHas oO0OJoYKa aTromMa, MOJIEKyJia, BaJeHTHOCTb,
ANEKTPOOTPHULATETLHOCTD, XUMHUECKas CBSI3b, CTPYKTYpHas popmya (pa3BEpHyTast U COKpalIEHHAs),
MOJIb, MOJISIpHAsl Macca, MOJIIPHBIA 00BEM, YIIIEpOJHBIN CKeNeT, PyHKIMOHAJIbHAS IPYIIa, pajnuKal,
HU30MEpUsl, U30MEPBL, TOMOJIOTMYECKUH Psil, TOMOJIOTH, YIII€BOAOPOIbI, KUCIOPOI U a30TCOACPKALINE
COEIMHEHMS, MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS); TEOPUU
U 3aKOHBI (TEOpHsI CTPOEHUs OpraHmdeckux BemecTB A. M. byTnepoBa, 3aKOH COXpaHEHHSI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUN; MUPOBO33PEHYECKUE 3HAHUS, JIeXKAIlHE B
OCHOBE TOHUMAaHHUS MPUUYUHHOCTU M CHUCTEMHOCTH XUMHUYECKHX SBJICHUN, (PaKTOJIOTHYECKHE
CBEIEHUSI O CBOMCTBaX, COCTaBe, IOJyY€HHHM U O€30MacCHOM HCIIOJIB30BAaHUM Ba)KHEHIINX
OpPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKOH JIEATEILHOCTH YEIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHUN BBISBIATH XapaKTepHbIE MPU3HAKU MOHATHH, YCTaHABIUBATh UX
B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATHS IIPU ONMCAHUM COCTaBa, CTPOEHUS H
IIPEBPALLCHUN OPraHUYECKUX COCIUHECHUN;

c(OPMHPOBAHHOCTh YMEHHUH HCHOJIB30BATh XUMHUYECKYIO CHMBOJIMKY JUIS COCTABIICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHOM) (GOpMysl OpraHMYECKUX BELIECTB U
YPaBHEHHH XWMHYECKMX pPEaKLWH, W3rOTABIMBATH MOJAEIN MOJIEKYJ OPIaHMYECKHUX BEUIECTB IS
MJUTFOCTPALIUU X XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;



c(OpPMUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAAIEKHOCTh H3YYEHHBIX OPraHU4YEeCKHX
BEUIECTB 10 UX COCTABY U CTPOCHUIO K ONPeeIEHHOMY KJacCy/TpyIie coelMHEeHUH (YyTIeBO10POIbI,
KHCIIOPOJI U a30TCOAEP)KALLUE COCIUHEHUS, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMs), JaBaTh UM
Ha3BaHUs 1o cucrtemarniyeckoit Homenkiarype (IUPAC), a Takxke npuBOAUTH TPUBUAIBHBIE HA3BAHUS
OTJENbHBIX OPraHMYECKUX BELIECTB (ITHJICH, MPOIWJICH, alleTUJIeH, ATHJICHTJIMKOIb, TIUIEPUH,
dbenon, hopManbaeru, aleTanbAeria, MypaBbHHAs KUCIIOTA, YKCYCHAs KUCII0Ta, OJIEMHOBAs KUCJIOTa,
CTeapHHOBAs KHCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, [eJUII0I103a, TIUIHH);

cOPMUPOBAHHOCTh YMEHUSI OINPEACNATh BUABl XHUMHUYECKOH CBS3M B OPraHHMYECKHX
COoeMHEHMX (OIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTH YMEHHSI IPUMEHSTH MOJIOKEHUS TEOPUH CTPOCHHS OPTaHHUECKUX BEIIECTB
A. M. byrneposa 17151 00bSICHEHHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTABa U CTPOCHHUS; 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3MUECKUE U XUMHUECKHE
CBOMCTBA TUIWYHBIX MPEACTABUTENECH pPa3IMYHBIX KIACCOB OPraHMYECKHX BELIECTB (METaH, 3TaH,
STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyraamen-1,3, OCH30J, METAaHO], STaHOI,
STHJICHTJIMKOJb, TIUIEPHH, (EHON, aleTalblIernui, MypaBbHHAS M YKCYCHasi KHCIIOTHI, TJIIOKO3a,
Kpaxmall, IeJUTI0I03a, aMUHOYKCYCHAsl KHUCIIOTa), WUIIOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXKAY
HUMHU ypaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKHX PEAKIMil C HCIOJIB30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHKHU YTIIEBOJOPOIHOTO CHIPhs (HE(PTH,
MPUPOAHBIN Ta3, yroib), CIOCOOBI WX MEpPepadOTKH M MPAKTUYECKOE MPUMEHEHHE MPOIyKTOB
nepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYMCICHUS M0 XMMHYECCKHM YpaBHEHHUSAM (MaccChl,
00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA MM MPOAYKTA PEaKIUU MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXOHBIX BEIIECTB WM MPOYKTOB PEAKIINN);

c(hOpPMUPOBAHHOCTh YMEHHUIl BIAJeTh CHUCTEMOW 3HAHHUKH OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMBIX B XUMHH TIPH U3YYCHUHU BEIIECTB M XMMHYCCKHX SIBJICHUN (HAOJIO/ICHNE,
U3MEpeHUe, DKCIEPUMEHT, MOJACIUPOBAHNE), UCIOIL30BaTh CUCTEMHBIC XUMUYCCKUE 3HAHUS IS
MPUHATHUST PEIICHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYallMsIX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHUM COONIOJATh MpaBWjIa TOJIb30BAHUS XUMHUYECKOW IOCY/ION |
abopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE TpaBUiIa OOpAIIeHHs] C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M  BBIMOJIHATh XUMHUYECKUNW IKCIEPUMEHT
(peBpalleHuss OPraHUYEeCKUX BEIIECTB INMPH HArpeBaHWU, MOJyYeHHE JITHIICHA W H3YYCHHE €Tr0
CBOWMCTB, Ka4eCTBCHHBIC PEAKIMH OPraHWYECKUX BEIIECTB, JICHATYpaIus OCIKOB NMPH HarpeBaHUH,
[[BETHBIE peakiuu OEJIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKU 0€30MaCHOCTH MPHU 00paIlieHuu ¢
BellecTBAaMH U J1a0OpaTOPHBIM OOOpYIOBAaHUEM, TPEACTABIATH PE3YIbTaThl XHUMHYECKOTO
JKCIIEPUMEHTa B (hOpMe 3aliCH YPaBHCHHUH COOTBETCTBYIOIIUX PEAKITHI M (DOPMYIUPOBATH BBIBOIBI
Ha OCHOBE 3THUX PE3YNbTATOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO HWH(POPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeaCTBA MaccoBOi nHdopmarmu, UHTEpHET U APYrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBHJIa YKOJIOTHYECKHU 1IeTIECO00PA3HOTO MOBEACHUS
B OBITY U TPYZOBOM JI€ATEIHHOCTH B LIESIX COXPAHEHUS CBOETO 3/J0POBBS U OKPYKAIOIIEH MPUPOTHON



Cpelbl, 0CO3HABATh OMACHOCTb BO3/CHCTBUS Ha >KUBBIE OPraHU3MbI OMPENEIEHHBIX OPTraHHUYECKUX
BellecTB, MoHuMas cmbica nokaszarens IIJIK, moscHaTe Ha mpumepax crnocoObl YMEHBIICHUS U
IIPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKA;

JIIL 06yqa101unxc;1 C OI'paHUYCHHBIMHU BO3MOKHOCTAMHU 3J0POBbA: YMCHHUC IIPUMCHATH 3HAHUA
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUYCCKUX SIBICHUH;

JUIS CIIETIBIX M CIIA0OBUIALIMX OOYYalOUIMXCSA: YMEHHUE HCIOJIb30BaTh pPelbeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitns st 3anvcu XuMudeckux Gopmyi.



11 KJIACC

[IpenmMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeOpraHu4eckasi XuMus» OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI: O XMMHUYECKON COCTABISIONICH €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpa, POJIM XUMHH B TO3HAHUM SIBICHUN MPHUPOAbI, B (OPMUPOBAHUM MBIIUICHUS U
KYJIbTYpPbI INYHOCTH, €€ QYHKIIMOHATHHOU TPAMOTHOCTH, HEOOXOAUMOM /IJISl pEHICHUS TPAKTHUYECKUX
3a71a4 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpee;

BJI/ICHUE CUCTEMOW XMMHYECKHMX 3HAHUN, KOTOpas BKJIIOYAECT: OCHOBOIIOJIATAIOUINE MOHATUS
(XMMHUYECKHUIl DJIEMEHT, aTOM, U30TOII, S-, P-, d- BJICKTPOHHBIC OPOUTATM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIAPHBIA 00BbEM, BaJICHTHOCTD, JIEKTPOOTPHUIIATETILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKast
CBS3b (KOBaJIGHTHAs, MOHHAs, METa/NIM4YecKas, BOJOPOJHAs), KPUCTAIJIMYECKAsl PEIIETKA, TUIIbI
XUMHUYECKUX PEAKIMM, PAaCTBOP, AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJIEKTPOIUTUYECKAS AUCCOLHALIMS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOU PEAKIIUU, XUMUYECKOE PAaBHOBECHE); TECOPUHU U
3aKOHBI (TEOPHS ANEKTPOIUTUYECKON IUCCOMaluY, Tepruoaudeckuii 3akon /1. 1. Menaeneesa, 3akoH
COXPAaHEHHS MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHHUS SHEPIHMM MPU XUMHUYECKHX
peaxkuusx), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN SI3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHMUS, JIEXKAILINE
B OCHOBE NOHHMMAHHSA MPUUYMHHOCTH U CHCTEMHOCTH XUMHYECKHX SIBJICHHH, (HaKTOIOTHUECKue
CBEJCHHUS O CBOWCTBaX, COCTaBe, IMOJYyYEHUHM U OE30MACHOM HCMOIb30BAHUM BaKHEHIINX
HEOpPraHMYECKUX BEIIECTB B OBITY U IPAKTUUECKOMN AESITEIbHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUMN BBISBIATh XapaKT€pHbIE MPU3HAKU MOHSATHH, YCTaHaBIUBATh UX
B3alMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIINE MOHATHS IIPH ONMCAHUY HEOPraHUYECKHUX BEIIECTB U
UX NIPEBPALLEHUN;

c(OPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUJISI COCTaBIICHUS
(dbopMyI T BelecTB M YpaBHEHUH XUMHUECKUX peakiuid, cucremMarnieckyto HomeHknarypy (IJUPAC) u
TpUBMAJIbHBIC HAa3BaHMs OT/EIbHBIX HEOPTaHUYECKUX BELIECTB (yrapHbIi ra3, yrieKHCIbld ras,
aMMMaK, Tani€Has U3BeCTh, HeTalI€Has U3BeCTb, MUThEBas COJla, MUPUT U JPYyTHE);

c(OPMUPOBAHHOCTh YMEHHI OMNpENENATh BAJIEHTHOCTb M CTENEHb OKHCIEHUS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHHUSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBs3U (KOBaJIEHTHAs, MOHHa,
MeTaJlJIN4ecKasi, BOJOPOJHAsl) B COCAUHEHMSIX, THUI KPUCTAIJIMYECKOW PEMETKH KOHKPETHOIO
BEIIeCTBa (aTOMHasi, MOJIEKYJIsIpHAs, HOHHAs, METAJTMUECKas ), XapaKTep Cpe/Ibl B BOAHBIX PaCTBOpax
HEOPraHMUYECKUX COECIUHEHMI;

c(OpPMUPOBAHHOCTh YMEHHUH YCTaHABJIMBATh MPUHAIUIEKHOCTh HEOPTAaHUYECKUX BEIIECTB IO
X COCTaBYy K ONpENeNEHHOMY KiacCy/TpymIre COeTUHEHHH (IpOCThble BElleCTBA — METAUIbl U
HEMEeTaJlIbl, OKCHU/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHI PaCKpbIBaTh CMBICH Meproandeckoro 3akona /[. . Menneneesa u
JIEMOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOUTYI0, 00bSICHUTENBHYIO U IPOrHOCTUYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKHX
aneMeHToB 1-4 mepuonos Ilepumonnyeckoil cuctembl xumudeckux aieMeHToB [I. M. Menneneesa,
UCTIONIB3Ys TIOHATHUSL «S-, P-, O-2JeKTpOHHBIE OPOHMTANN», «IHEPreTUUYECKHE YPOBHH», OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMMUYECKHX 3JIEMEHTOB M MX COCIMHEHHUH IO MEepUoiam U
rpynnam [lepuoauueckoil cuctembl xumMuieckux 3eMenToB J[. . Menaeneena;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKUE CBOMCTBA
HEOpPraHMUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE FEHETUUECKOM CBS3U



MEX/1y HEOpraHMYeCKHMMH BEIIECTBAMU C IMOMOIIBI0 YPaBHEHHI COOTBETCTBYIOIIUX XUMHYECKHX
peaKIuii;

c(OPMUPOBAHHOCTh YMEHHS KJIACCH(PHUIIMPOBATh XUMHUYECKHE PEAKIUU 10 Pa3IUnIHBIM
IpU3HAaKaM (YUCIIy M COCTaBY pEarupyroliux BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, n3MEHEHHIO
CTETEeHEN OKUCIICHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKIMH, YYaCTHIO KaTaanu3aTopa);

c(OPMUPOBAHHOCTh YMEHHI COCTaBIISATh YpaBHEHHUS peakUWi pa3IMYHBIX THUIIOB, MOJIHBIE U
COKpalIEHHbIC YPaBHEHUS peakluii HOHHOTO OOMEHA, yUYUTHIBAsL YCIOBUS, IPU KOTOPBIX ITH PEaKIIUU
UIYT JI0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KaueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHUYECKHX BEIIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIICCTB;

c(OPMUPOBAHHOCTh YMCHHH pPACKPBIBATh CYIIHOCTh OKHUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OaaHca ATHX PeaKIHii;

c(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTHM XHUMHYECKON pPEaKIMu OT
pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT BHEIITHETO
BozaeicTBus (npunuun Jle llarense);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JIEKAIINE B OCHOBE
MPOMBIIIJICHHOTO  TOJNIYUYE€HUsI CEpHOM KHUCIOTBl, aMMHaka, a Takke c(HOopMHUpPOBAaHHOCTH
MPEJICTaBICHU 00 OOmMX HAYYHBIX NPHHIWIAX W OKOJOTHYECKHUX MPOoOJIeMax XHMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTEH BHIYUCICHUS C UCTIOIH30BAHMUEM MOHSITHUS «MaccoBast
JIOTISl BEILIeCTBA B PacTBOpe», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHUYECKHUX PEAKIUAX, MACChI
BEIIECTBA WM 00BEMA Ta30B 10 M3BECTHOMY KOJHMUYECTBY BEIIECTBA, MacCe MU 00BEMY OIHOTO W3
YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIJIOBOTO 3(pdeKTa peakiuyu Ha OCHOBE 3aKOHOB COXpAHEHUS
MAacChl BEIIECTB, IPEBPAILICHUS U COXPAHEHUS DHEPTUH;

chOpPMUPOBAHHOCTh YMEHUN COONIOAATh MpaBWIa MOJIB30BAHUS XUMHUYECKOW MOCYIAOW U
abopaTOpHBIM 000PY/IOBAaHUEM, a TaK)Ke MpaBWJIa OOpAIlleHUs] C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSMH TI0 BBITTOJITHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUH TJIAHUPOBATH M BBIOJIHATH XHUMHUYECKUNW HKCIEPUMEHT
(pazmoskeHue MepoKcHa BOAOPOJa B MPUCYTCTBUH KaTalIW3aTopa, OMpPEEICHUE CPEAbl PACTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO WHAWKATOPA, BIHSHHUE PAa3IMUHBIX (PaKTOPOB HA CKOPOCTH
XUMHYECKOHN peakilny, peakIlni HOHHOTO 00MeHa, KaueCTBEHHBIC PEaKIINH Ha CyIb(aT-, KapOOHAT- U
XJIOpU/I-AaHHOHBI, HA KATHOH aMMOHWUSI, PEIICHNE KCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMaM «MeTauib» U
«HeMerannsl») B COOTBETCTBUU C TIPABUIIAMHU TEXHUKU 0€30MaCHOCTH MPU OOPAIIEHUH C BEIIECTBAMU
1 J1abOpaTOPHBIM 000PYIOBAHUEM, MTPEJICTABISATEH PE3YIbTATHl XUMHUYECKOTO SKCIIEpUMEHTA B (hopMme
3alHCH YPAaBHCHHH COOTBETCTBYIONIUX peaKIuid W (OPMYIUPOBATH BBIBOJABI HAa OCHOBE JTHX
pE3yIbTATOB;

cOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMUYECKYIO HWHGPOPMAIHUIO,
MOJTy9aeMyI0 M3 Pa3HBIX HCTOYHHKOB (CPEJICTBA MACCOBOM KOMMYHHUKAIWH, VIHTEpHET U IPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBHUJIa IKOJIOTHIESCKH 11€JIECO00PA3HOTO TTOBEACHUS
B OBITY ¥ TPYJIOBOH JIEATEIHHOCTH B LIEJSIX COXPAHEHUS CBOETO 37I0POBBS U OKPYKAOIIEH MPUPOTHON
Cpelbl, 0CO3HABATh OMTACHOCTH BO3/ICHCTBYS HA KHUBBIC OPTaHU3MBI OTIPEACIEHHBIX BEIIECTB, TOHUMAs
cmbica nokaszatens [1/IK, mosicHATh Ha mpumepax cHocoObl YMEHBLIECHUS U MPEJOTBPAIICHUS HUX
BPEIHOT0 BO3/ICHCTBHS Ha OpraHU3M YEJIOBEKa;



JUIs 00YYaroIIMXCSl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUYCCKUX SIBICHUN;

JUIL CJETBIX U CAa0OBHIAMIMX OOyYaroIIUXCs: YMEHHE HCIONb30BaTh Pelbe(h)HO-TOUCHHYIO
cucremy obo3Hauenuii JI. bpaitns st 3anvucu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbie IIpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
Pa3nes 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COCAUHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
99 HenpenenbHbie yriaeBOIOPOIbI: AKEHBI, 5 1
aJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupogHBIE HCTOYHUKH YTIEBOJIOPOIOB U 3 1
ux nepepadoTka
Hroro mo pazneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckie coeJuHeHUust
3.1 Crnuptsl. ®enon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 7 1
CrnoxHble 3¢upbl




3.3 ‘ YrneBojbl 3

Hroro mo pazneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus

4.1 ‘ AMUHBI. AMUHOKUCIOTHL. benku 3

Wroro mo paszneny 3

Paspnen 5. BeicOkoMOJIeKy I pHbIE COCIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/t Konrtpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue atoMoB. [lepuonnueckuit 3aKoH
11 u [lepuonnueckas cucreMa XMMU4YECKUX 3
anemenToB /I. 1. Menaeneera
12 Ctpoenue BeniectBa. MHorooopasue 4
' BEIIIECTB
13 XUMHUYECKUE PEAKIINU 6 1 1
Wroro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Merannsl 1
2.2 Hewmeranms 1 1
53 CBs13b HEOPraHMYECKUX U OPTaHUUECKUX )
' BEIIECTB
Uroro no pazueny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 XuMUs U )KU3Hb 4
Uroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbIE
Ne aTa udposbie
wn Tema ypoka Beero Kontpoabnubie IIpakTuyeckue fll3y‘leﬂl/lﬂ sﬁl?z;osaTenbnme
padoThI padoThI pecypes:
1 [Ipeamer opraan4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHM4YECKUX
2 coequHeHuii A. M. BytiepoBa, €€ OCHOBHbIE 1
I0JIOXKEHHUSI
IIpencraBnenue o kaaccudukanuu
3 opraHuyeckux BemiectB. Homenknatypa 1
(cucremaTuyeckasi) U TPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN PSJL
5 Meran u 3TaH — npocTenire 1
IIPEICTaBUTENN aJIKAaHOB
6 AJIKEeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUiEH U NPONWIEH — IpocTeiine 1
IIPEICTaBUTENN aJIKEHOB
8 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1

OTWJICHA U U3YYCHUC CT'0 CBOMCTB»




Ankanuensl. byranuen-1,3 u

9 Metunoyranuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U PE3HHbI
AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUIIINN NPEICTABUTEIb ATIKUHOB

1 Bbruuciienus no ypaBHEHUIO0 XUMHUECKOM
peakuuu

12 Apensl: 6eH3011 1 TOITY0J. TOKCHYHOCTB
apeHoB

13 I'eneTrueckas cBsi3b YIII€BOJOPOIOB,
MPUHAIIIKANINX K Pa3IHYHBIM KIaccam
[IpupoHBIE MCTOUHUKH YTIIEBOJOPOIOB:

14 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
[TpupoaHbIE UCTOYHUKH YTIEBOIOPOJIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTIeBoaopoab»

17 [IpenensHble OJTHOATOMHBIE CIIUPTHI:
METaHOII ¥ 3TaHoJ1. BomopoaHas cBs3b

18 MHOroaTOMHBbIE CIIUPTHI: TUJIECHTITUKOIb U
TIIULIEPUH

19 DeHoII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE U

XUMHNYECKHEC CBOI\/’ICTBa, IIPUMCHCHUC




Anbnerunsl: GopMalbaeTUA U

20
aneTanbaerul. AueToH

21 OAHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHAast

99 [TpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas U OJICMHOBASI KHCIIOTHI, KaK

23 MIPEJICTABUTEIIH BBICIIHX KapOOHOBBIX
KHCIIOT

24 MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHUE
Crnosxuble 3(hUpbl KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CII0KHBIX
3¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OuoJI0rMYecKas pojb )KUPOB
VYTrieBoibl: CoCcTaB, KiIacCU(pUKAIHSI.

27 Baxnerime npencraBuTeNu: ri0K03a,
¢bpykTo3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPBI
KontponbHas paboTa mo pazaery

29 «Kucnopoacoaepxaiire opraHuuecKme
COCTUHEHUS

30 AMMHBI: METHJIAMUH W aHUJIUH




AMHHOKHCIIOTHI KaK aM(pOTepHBIC

31 OpPraHUYECKUE COCTUHEHUS, HX 1
Oouosorudeckoe 3HadeHue. [lenTumbt

32 Benku kak IpuUpoIHbBIC 1
BBICOKOMOJICKYJISIPHBIC COCAMHCHUS

33 OCHOBHBIE TIOHSITHS XUMUHU 1
BBICOKOMOJICKYJISIPHBIX COCTHHEHHIA
OCHOBHbBIE METOJIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTHHCHH. 1
[TracT™Macchl, KaydyKH, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIEKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKHUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COSJTMHEHUH TI0
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumMudeckux anemenToB .. Meneneena B
Pa3BUTUU HAYKH

Crtpoenue BemiecTBa. XUMHUYECKast CBS3b, €€
BUbBI, MEXaHU3MBbI o6pa3013aH1/1;1 KOBaHCHTHOﬁ
cBs3u. BopopoaHnas cBs3b

BanieHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS




[TonsTue o nucnepcHbIx cucrteMax. IcTuHHBIE
Y KOJUTOMJHBIE pPacTBOPBL. MaccoBas 105
BEILIECTBA B pACTBOPE

10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKux peakuuii B
HEOPraHUYECKON ¥ OPraHu4eCKON XUMHUH.
3aKOH COXpPaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U NMPEBPALICHUS SHEPTUU IIPU
XUMHYCCKUX PCaAKIUAX

Ckopoctb peakuuu. OOpaTuMble peaKIiy.
XHMMHUYECKOE PAaBHOBECHE

ITpakTuyeckas padora Ne 1. «Biusiaue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIIUN»

11

OnexTponutuyeckas aucconuanus. [lonstue o
BOJIOpOAHOM moka3zarene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

12

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHH.
[TonsiTre 06 3eKTpoK3e paciiiaBoB U
pacTBOpPOB COJIEH

13

KonTponpHas pabota mo pazaeny
«Teopernueckne OCHOBbI XUMHUU»




14

Merautbl, ux noJsioxenue B [lepuognueckoii
cUCTeMe XUMHUYecKux dnemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METaJJIOB

15

16

17

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNUH METaJUIOB

XHUMUYECKHE CBOMCTBA BAXKHEHIIINX METAIIJIOB
(HaTpWiA, KUK, KaJIbIIWA, MarHuu,
ATIOMUHUIA) U UX COCTUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEIAH B MX
COCTUHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COETMHEHUN

19

20

21

ITpakTryeckas padora Ne 2. "Perienue
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe
«Metab»"

Hewmeramnsl, ux nonoxenue B [lepuonnueckon
CHCTeME XUMHYECKHUX deMeHToB /I. .
MenzeneeBa 1 0COOEHHOCTU CTPOSHUSI aTOMOB

®u3NYECKUE CBOMCTBA HEMETAIIIIOB.
AJTOTpOINS HEMETAJUIOB (Ha IpuMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

22

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COECIMHEHUN




23

24

25

XuMHUYecKre CBOMCTBa a30Ta, ochopa u ux
COCIMHEHU I

XHWMHYECKHE CBOMCTBA yriepoia, KpEMHUS U
HUX COEIUHEHNN

[IpruMmeHeHre BaX)HEUIINX HEMETAIUIOB U UX
COETUHEHUN

26

O0o0011IeHrEe U CHCTEMATHU3aLMs 3HAHU 110
Teme «HemeTramnsly. Beranuciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKLUi 1
TEPMOXHUMHUYECKUE PACUETHI

27

28

29

[IpaxTnueckas padora Ne 3. «Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"HemeTasl"»

KonTtponbHas pabora no temam «MeTtaisl» U
«Hewmeramneiy/Beepoccuiickas npoBepodHas
paborta

HeOpFaHI/I‘leCKI/IC " OPpTraHUYCCKUC KUCIIOTHI.
HeOpFaHI/I‘leCKI/IC " OPpraHUYCCKHUEC OCHOBAHUA

30

AMpoTepHble HeopraHM4ecKue u
OpraHUYecKHe COeTMHEHUs. | 'eHeTnueckas
CBA3b HEOPTraHWYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponp xuMun B 00eciedeHU SKOJIOTHYECKOM,
SHEPTETUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTHU MEIUITUHBI




[IpencraBnenus 00 0OIMX HAYYHBIX

32 IIPUHLMIIAX TPOMBILIUIEHHOTO MOJIYYEHUS 1
Ba)XKHEHUIIINX BEIIECTB

33 UYennoBek B MUPE BEIIECTB U MAaTEPHATIOB 1

34 XUMHS ¥ 370POBbE YEIIOBEKa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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