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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1mo XxuMuu Ha ypOBHE CpeITHEro o0IIero oopa3zoBaHus pa3padoTaHa
Ha ocHOBe DexnepanbHOro 3akoHa ot 29.12.2012 Ne 273-®03 «O6 obpa3oBaHuM B
Poccuiickoii ®depneparuu», TpeOOBaAHUM K pe3yibTaTaM OCBOEHHUs (enepanbHOU
oOpasoBarensHON TporpaMmbl  cpemHero obmiero obpaszosanus (DPOIT COO),
npenacraBiieHHbIX B DenepaibHOM ToCyAapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe
COO, c¢ yuérom Konuenumu mnpenogaBaHus ydeOHOro mnpeameTa «XHUMHS» B
oOpazoBarenbHbIX opranuzanusix Poccuiickoit denepanuu, peainu3yronX OCHOBHBIE
oOpa3oBaTeNbHbIE MPOTPAMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHA
Bocriutanusi B Poccuiickoit Deneparuu Ha nepuos a0 2025 roma» (Pacnopsbkenue
[IpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY MOIXOJOB K pa3paboTKe NpOrpaMMbl MO XUMHUHU, K OMNpPEIEICHUIO
oOwel crpaternu OOy4YeHHMs, BOCHUTAHUS M Pa3BUTHS OOYyYarOIIUXCsl CpeACTBaMHU
yuebHoro mpenmMera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHUenTyanbHble mnonoxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH LIETEH,
COJep)KaHus, pe3ylbTaToB OOydYeHHs M TpeOOBaHMII K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKaMH
001e00pa3oBaTeIbHON  OpTraHM3aIliy, SBJISETCS HEOTHEMJIEMOW YacThIO UX
oOpazoBaHHocTH. OHO  CHYXHUT 3aBEpIIAIOIIUM  JTAallOM  peaju3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMUYECKOT0 00pa30BaHMsl. ITH EHHOCTU KacaroTCs MO3HAHUS
3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYphl YEIOBEKa, a
TaK)Xe 3KOJIOTMYE€CKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J10POBBIO M PUPOJTHON
cpene. Peanusyercss xumuueckoe oOpa3oBaHre OOYYarOIIMXCS HA YPOBHE CPEIHETO
oOmiero 00pazoBaHusl CPEACTBAMH y4eOHOro mpenMera «XuUMUus», COJEp:KaHue U
MOCTPOCHHUE KOTOPOTO OIpeAeTeHbl B MPOrpaMMe MO XUMUU C YUETOM creuuPUKu
HAayKd XUMHUH, €€ 3HA4YE€HHs] B IO3HAHWW MPUPOJAbI M B MaTE€pUAIbHOU JKU3HHU
oOIIecTBa, a TaKke C y4€TOM OOIIMX LEeJed M MPUHUMUIIOB, XapaKTEepPU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpemHero ooOmiero oOpa3zoBanus B Poccuiickoit
denepanum.

XHUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIPAaeT OCOOYI0 pojib B
COBPEMEHHOM LIMBUJIM3ALMHU, B CO3/IaHUN HOBOM 0a3bl MaTEpHAILHOM KylIbTypbl. OHa
BHOCHT CBOH BKJaJ B (POPMHUPOBAHHE PALMOHAIBHOTO HAyYHOTO MBIIUICHUS, B
CO3/IaHHE€ IEJIOCTHOTO MpPEICTaBICHUsI 00 OKpYXKaoleM MHpPE KaK O E€IHHCTBE
OpPUPOJBI U YEJOBEeKa, KOTopoe (OpMUPYETCS B XUMHUU Ha OCHOBE MOHUMAaHHS
BEILIECTBEHHOI'0 COCTAaBa OKPYKAKOLIEr0 MHUPA, OCO3HAHMS B3aWMOCBSI3U MEXIY
CTPOCHHEM BEILIECTB, X CBOMCTBAMH U BO3MOXXHBIMU 00JIACTSIMU TPUMEHEHUS.

TecHO B3aMMOAEHCTBYsSI C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMUS cTaja
HEOTHEMJIEMON YacCThI0O MHUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCIIEIIHOIO
TpyJla W JKU3HM Kaxzaoro ujeHa oOmectBa. CoBpeMEHHas XHMHS KakK Hayka
co3uaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HamlpaBlieHa Ha pELICHUE
r00anpHBIX MPOOJEM yCTOMYMBOTO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 30POBbSL.

B coorBercTBUM ¢ O0mMMMH ILEIIMH M TPUHIMIIAMA CPETHETO O0OIIero
oOpazoBanusi comepkanue mpeamera «Xumus» (10-11 xmaccel, 0a30BBI YPOBEHb
U3Y4YEHUs1) OPHEHTHPOBAHO NPEUMMYIIECTBEHHO HAa OOUIEKYJIbTYPHYIO MOATOTOBKY
oOyuaromuxcsi, HeOOXOIUMYIO UM JIJIsl BBIPAaOOTKH MUPOBO33PEHUECKUX OPHUEHTHUPOB,
YCHEIIHOTO BKJIFOUEHUS B JKU3Hb COLIMYMA, MTPOJIOJKEHHSI 00pa30BaHus B pa3InYHbIX
00J1acTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.



CocrapnsomuMu  npeaMeTa  «XUMHsD» — SBISAIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOW@Ass M HEOpPraHuyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU MO HEOPraHWYECKOM XMMHUHU (C BKJIIOUCHHEM 3HAHUW M3 OOIIeH XUMUHU) U
OpraHndecko xumuu. POpMUPOBAHWE AAHHOM CHUCTEMBI 3HAHUW NPU H3YYCHUU
npeaMeTa 00ecneyrBaeT BOZMOXHOCTh PACCMOTPEHUSI BCETO MHOTOO0Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cHOpPMUPOBAHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3y4YeHHIO Yy4eOHOro wmarepuajlia M 00ycloBiIeHa
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha OMPEEIEHHBIX TEOPETUUECKUX
ypoBHAX. Tak, B Kypc€ OpPraHMYECKOW XHMHUHU BELIECTBA PAcCMaTpPUBAIOTCS Ha
YPOBHE KJIAaCCUYECKOW TEOPUM CTPOEHHUS OPraHMYECKHUX COCIMHEHUM, a TaKXKe Ha
YPOBHE CTEPEOXHUMHYECKUX M ANEKTPOHHBIX MPEICTABICHUNA O CTPOCHHM BELIECTB.
CBenenusi 00 wH3ydyaeMblX B Kypce BELIECTBAaX JalOTCS B pa3BUTUU — OT
YIIEBOAOPOIOB IO CIIOKHBIX OHMOJIOTMYECKH AaKTUBHBIX coequHeHud. B Kkypce
OpraHUYEeCKON XMMHUU MOJYYalOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHUs TEPBOHAYANBHBIE MPEACTABICHUS O XWMHUYECKOW CBS3H,
KJIacCU(UKAIIMOHHBIX TMPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHMS, O XUMUYECKON PEAKIINH.

[log HOBBIM yrjaoM 3peHuss B TmpeaMere «XUMHUsS» 0a30BOTO YpPOBHS
paccMaTpUBaeTCs H3YYEHHbIH Ha YypOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs
TEOpPETHUUECKUI Marepuan U (AKTOJIIOTMUECKHME CBEIEHHUS O BEUIECTBAX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» 00ydaromuMcs MpeOCTaBIsSeTCs BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKHX W METOJIOJOTHYECKUX TO3UIIHM,
riyoke TMOHATh MCTOPUYECKOE M3MEHEHHE (YHKUMHA OSTOr0 3akoHa — OT
000011ar011IeH 10 0OBSICHSOIICH U IPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMM O Ba)KHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOWCTBaX W NPUMEHECHHH, & TaKK€ O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEeKaHus AomnoaHsAeTcs B Kypcax 10 u 11 knaccoB anemeHTaMu
COJEP)KAHUS, UMEIOIIMMHU KYJIbTYPOJIOTMYECKUMI W TMPUKIAJIHOW XapakTep. OTH
3HaHUS CIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XMMHHM C JIDYTUMHU HayKaMu,
PacKpbIBAIOT €€ poJib B MO3HABATEIBHON U NMPAKTHUYECKOM NIEATEIIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U
NPAKTUYECKUX MPUIIOKEHUN XUMHUH, MOMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCS B
OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMHEH,
KPUTUYECKHA OCMBICIUBATH UH(OPMAIUIO U MPUMEHSTH €€ Uil ONOJIHEHUs 3HAaHUH,
pPELIEHUs] MHTEIUIEKTYaJIbHBIX U YKCIEPUMEHTAIBHBIX MCCIEAOBATEIbCKUX 3adad. B
LEJIOM cojJiepKaHue y4eOHOro mnpeamera «XUMHUsS» JTAaHHOTO YPOBHSI H3yYEHHs
OpUEHTHUPOBAHO Ha (popMUpOBaHHE y OOYYAIOUIUXCS MUPOBO33PEHUYECKON OCHOBBI
Uil TIOHMMaHusi (Quiocopckux uaed, TaKuX Kak: MaTepHallbHOE €IUHCTBO
HEOPTraHWYECKOTO M OPraHMYEeCKOro Mupa, 0OYyCIOBIEHHOCTh CBOMCTB BEILECTB HX
COCTaBOM U CTPOEHHUEM, ITO3HABAEMOCTh NMPUPOAHBIX SBJICHUN MYTEM SKCIIEPUMEHTA
U pEHIeHHs MNPOTUBOPEUYMM MeEXAYy HOBBIMU (akTaMHM M TEOPETUYECKUMHU
PEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MpoOJeM, a
TaKKe MpoOsieM cOepeKeHUs PHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/JaHMSI HOBBIX
TEXHOJIOTUWA U MaTEPHUAJIOB.

B rmmane pemeHus 3agad4 BOCIHMTAHUA, pPAa3BUTHUS MW COLMAIM3ALMU
oOydJaronuxcsi MPUHATBIE NPOrpPaMMONM MO XHUMHHM TOAXOAbl K OIpPEAENICHUIO
colepKaHUsi M TMOCTPOGHHS MpeaMera IpeaycMaTpuBaroT  (popmupoBaHue



YHHUBEPCAJIbHBIX yU4COHBIX JCHCTBHIA, MMEIOMNX 0a30BOE 3HAYCHHUE ISl PATHMUHBIX
BUJIOB JICATEIBHOCTH: pEUICHUS TNpoOiIeM, TMOWCKa, aHaiM3a ©u 00paboTKH
nHpOpMaIMU, HEOOXOAUMBIX ISl TPUOOPETCHHs] OIbITa MPAKTUYCCKOW W
MCCIICZIOBATEILCKOM IeATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B MIO3HAHWN XUMUHU.

B mpaktuke mnpenonaBaHuWs XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs, TAK U Ha YPOBHE CpeAHEro olImiero oOpa3oBaHUs, TPU OMpPEICICHUN
COJICP)KATEIPHON XapaKTEePUCTUKHU Ieeld U3YYeHUsS TMpeaMeTa HampaBICHHEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIIMOHHO TpPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKONH HAyKd Kak OOJIACTH COBPEMEHHOTO EeCTECTBO3HAHMSI, MPAKTHUYECKOM
JESTEIbHOCTH YeJOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KynbTyphl. C
METOJUYECKON TOUYKH 3PEHHUS TaKOW MOAXOJ K ONPEISICHHUIO IIeNIed H3YyYeHUS
IpeaMeTa SIBISIETCS BIIOJTHE OTPaBIaHHBIM.

CornacHO MaHHOW TOYKE 3pEHHUs TJIaBHBIMH IEISAMH HW3YYCHHUS TpeaMeTa
«Xumust» Ha 6a30B0oM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (dopmupoBaHME CHCTEMBl XHUMHYECKMX 3HAHMA KAk  BaKHEHIIEH
COCTaBIISIIOIIECH €CTECTBEHHO-HAYYHOW KAapTHUHBI MHpPa, B OCHOBE KOTOPOW
JeKaT KIIOUYeBbIe MOHATHSA, (yHIaMEHTAJbHBIE 3aKOHBI M TEOPHH XUMUH,
OCBOGHHE s3bIKa HAYKH, YCBOCHHE M TIOHMMAaHWE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MIUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHHE C MCTOPUEH HX
pa3BUTHS U CTAHOBJICHHSI,

e (opmupoBaHWE W pa3BUTHE MPEICTABICHUA O HAYYHBIX METOAAX MO3HAHWUSI
BEIIECTB U XUMUYECKUX PEaKIuii, HEOOXOIUMBIX JJIsi MPUOOPETCHHUST YMEHHIA
OpPUEHTHPOBATHCS B MUPE BEUIECTB U XUMHUECKUX SBICHUH, IMEIOIIUX MECTO
B TIPUPO/IE, B MPAKTUYECKON U TTOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHH M CIIOCOOOB JCSITEILHOCTH, CBSI3aHHBIX C HAOIIOJECHUEM U
OOBSICHEHHEM  XMMHYECKOTO  DJKCIEpUMEHTa, COONIOJCHHEM  MpaBHII
0€3011acHOr0 OOpaIeHus C BEIIECTBAMM.

Hapsimy ¢ »TuM, coaepikaTelbHas XapakTepUCTUKA IeNiel W 3a1ad M3ydeHus
npeaMeTa B MPOrpaMMe MO0 XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C
HOBBIMU TPUOPUTETAMH B CHCTEME CpefaHero oobmiero ooOpaszoBanus. Ceroms B
NpEeroaBaHu XUMHUU B OOJIBIIECH CTENEHH OTHAETCSA MPEANOYTCHHE MPAKTUICCKOM
KOMIIOHEHTE COJIepKaHusl 00y4eHUs, OpUEHTUPOBAHHOM HA MOATOTOBKY BBIITYCKHHUKA
o0mieo0pa3oBaTeIbHONM OpraHW3aIliy, BIAACIONIETO HEe HAO0OPOM 3HAaHUU, a
(GYHKITMOHATTLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AaMHU W YMEHHUSIMH aKTHBHOTO
MOJydYeHUs] 3HAHUH W TPUMEHEHHS WX B pEATbHON JKU3HH [UIsl PEIICHUs
NPaKTHYECKUX 3a7ad.

B cBs3u ¢ 3TUM Tipu U3y4eHUU TpeaMeTa «XUMUs JOMUHUPYIOIEe 3HAaUCHNE
pUOOPETAIOT TAKUE MU U 3a/1a49H, KaK:

ajanrtanus OOyJaroIUXCs K YCJIOBUSM JWHAMUYHO Pa3BUBAOIIEIOCS MHPA,
dbopMUpOBaHHE  WHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMo00pa3oBaHUI0, COTPYAHHYECTBY, CaAMOCTOSITENILHOMY NPHHATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHHUEM;

dbopMupoBaHne 'y  OOydYalOmUXCS  KIIOUEBBIX  HABBIKOB  (KITHOYEBBIX
KOMIICTCHIINI), WMEIOIUX YHUBEPCAIBHOE 3HAYCHHWE I pPa3IMYHBIX BUOB
JESATENIbHOCTH: PEIICHUs MpoOJieM, MOWCKa, aHamn3a W oO0pabOTKH MH(pOpMAIH,
HEOOXOIMMBIX JIJIsl IPUOOPETEHUS OTBITa JEATEIBHOCTH, KOTOpas 3aHUMAET BaKHOE
MECTO B IIO3HAHWUU XUMHH, a TakKe ISl OICHKH C TO3HMIMKA 3KOJIOTUICCKON
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOTHYIO CPENY;



pa3BUTHE I[I03HABATENIbHBIX WHTEPECOB, HHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yYaromIMXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS MO0 XUMHHU B COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTAMHM, UCIOJIb30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTUHU JJI1 MOKWCKAa M aHalu3a y4eOHOM U
HAYYHO-TIOMYJISIPHON MH(DOPMAIIUK XUMUYECKOTO COJIEP KaHUS;

(dbopMHUpOBaHUE U PA3BUTHE Yy OOYYAIOLIMXCS ACCOLUMATUBHOIO U JIOTUYECKOIO
MBIILJIEHUS, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOIUMBbI, B YACTHOCTH, MNpPH IUIAHUPOBAHMM U TMPOBEACHUM XHMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE y oOydyarommuxcsi  yOexJAEHHOCTH B  T'YMaHMCTHYECKOU
HANpaBJICHHOCTH XUMHUHU, €€ BaXHOW pOJM B PEIICHHH TJI00albHBIX MpoOiIeM
pPalMOHANIBHOTO MPUPOIOIOIb30BAHUS, IMOMOJHEHUSI IHEPreTUYECKUX PECYpPCOB U
COXpaHEHUsI MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OepeKHOro
OTHOLIEHUSI K TMPHUPOJIE U CBOEMY 3J0pOBbIO, a TaKKe MNPUOOPETEHUs OIbITa
UCIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM [JI1 TPUHSATHS TPAMOTHBIX pEIICHUA B
CUTYAIIMSIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.

B yueOHOM mtane cpenHero oo1ero 0opa3zoBaHus mpeaMeT « XUMus» 6a30BOro
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM 001acTi « EcTecTBeHHO-HAyUYHbIE TPEIMETHI.

OO61iee 4KciIo YacoB, OTBEAEHHBIX ISl U3YYEHUS XMMHUU, HA 0A30BOM ypOBHE
cpeaHero oOiero oopaszoBanus, cocrapisieT 68 yacoB: B 10 kiacce — 34 ygaca (1 gac
B Hememwo), B 11 kmacce — 34 waca (1 wac B Hememo).



COIEPKXAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

TeoperuyecKkue 0CHOBbI OPraHUYECKOU XUMUM

[IpenMer opraHM4ecKOd XUMHH: €€ BO3HUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB W MaTepuajoB. Teopuss CTPOEHUS OPraHHUYECKUX
coenquHenuid A. M. bytnepoBa, €€ ocHOBHbIe moJjiokeHUs. CTPYKTypHBIE (HOPMYJIbI
OpraHUYECKUX BELIECTB. ['oMosorus, nzoMepus. XuUMU4YECKasi CBSI3b B OPTaHMYECKUX
COEIMHEHUAX — OIMHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenre o kiaccupuKauuu OpraHUYecKux BemlecTB. HomeHkiartypa
OpraHUYeCKUX COEIMHEHHH (cUcTemMaTudeckas) W  TpPUBHAJIbHBIE  Ha3BaHUs
BKHEUIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANbHbIE METOAbl HW3YYEHHsI BEIIECTB W WX MOPEBPALICHUMN:
O3HAaKOMJIEHHE ¢ O00pa3laMyd OpPraHMYECKUX BEUIECTB U MaTepuajlaMyd Ha UX OCHOBE,
MOJIETMPOBAaHUE MOJIEKYJ OPraHUYEeCKUMX BEUIECTB, HAOMIOACHUE U OIHKCaHue
JEMOHCTPALMOHHBIX OMNBITOB 110 TMPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuM (IU1aBJieHUE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHN psAx. MeTaH W 3TaH —
OpocTedline MPEeACTaBUTEIN ajKaHOB: (U3MYECKUE U XHUMHUYECKHE CBOWCTBA
(peakuu 3aMelIeHus] W TOpEHHUs), HAXO0XKIEHHE B NPUPOJAE, TNOJYYeHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUM psiA. DTUJIEH W NPONHIEH —
OpocTediine TMpeACTaBUTEIN aJKEeHOB: (U3MYECKHE U XHUMHUYECKHE CBOWCTBA
(peakuu  TUAPUPOBAHUSA,  TAJOTCHUPOBAHUS,  TUApPATALMM, OKHUCJICHUS U
MOJIMMEPHU3AIIIH ), TOJIyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u wmetunOyranues-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOMCTBa (peakuus mnonumepuszanuu). [lonydeHue CHHTETHUYECKOIO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUN Psl. AUETUIIEH —
NPOCTEUIINI MPEACTaBUTENb aJTKUHOB: COCTaB, CTPOEHUE, PU3NYECKUE U XUMUYECKUE
CBOMCTBa (peakuuu TUJPUPOBAHMS, TaAJOTEHUPOBAHUSA, TUIpATAllMK, TOPEHUs),
NOJIyYEHUE U IPUMEHEHNE.

Apensl. benzon: cocraB, cTpoeHue, (GU3MYECKHE W XUMHUYECKHE CBOWCTBA
(peakuu rajoreHMpoBaHUS W HUTPOBAHHUA), TOJy4YeHHE W TpUMeHeHue. 1o.yon:
cocmas, cmpoenue, usuyeckue U XUmMuieckue ceoucmea (peakyuu 2aio0eeHupo8aHus
U HUMPOBAHUs), noaydenue u npumernenue. TOKCUYHOCTH apeHOB. [ eHeTHYecKas CBs3b
MEXy YIJI€BOAOPOAAMU, IPUHAIJIEKANTUMHU K PA3TUYHBIM KJIACCaM.

[IpuponHble HMCTOYHHMKH YIVIEBOAOPOAOB. IIpuponHbli ra3 W NONYTHBIE
HeTsHpie Ta3el. HedTh m €€ mpoucxoxnaenue. CrocoObl mepepaboTku HedTH:
NEpPEeroHKa, KPEeKUHTr (TepMHUUECKHH, KaTaquTU4yeckuit), nuponus. IIpoaykTs
nepepaboTKu He(dTHU, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbIH
yroJib U MPOAYKTHI €ro NepepadoTKU.

OKCIEpUMEHTANIbHBIE METOAbl MW3YYEHHs] BEIIECTB U WX MOPEBPALICHUM:
O3HAaKOMJIEHUE C 00pa3llaMu IIacTMAacC, KayduyKoB U pe3uHbl, Kojuiekuuu «HedpTe» u
«YTOnp», MOAEIUPOBAHUE MOJEKYJ YIVIEBOJOPOJAOB U TaJOr€HONPOU3BOIHBIX,
IPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJyUYEeHUE STUJIEHA U U3yUYE€HHUE €r0 CBOMCTB.

Pacuérurlie 3agaun.




Boluucienus no ypaBHEHHI0O XUMUYECKON peakiuu (Macchbl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BeIlleCTBAa WM TMPOJYKTa pEeaKIUu [0 H3BECTHBIM Macce, OO0BEMY,
KOJMYECTBY OJIHOTO U3 UCXOAHBIX BEUIECTB MM MPOAYKTOB PEAKIIUM).

Kucaopoacoaepxkamme opranudeckune coeJHHEHNs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOI U 3TAHOJ: CTPOeHUE, puszndyeckue
U XMMUYECKHE CBOMCTBA (pPEaKIUU C AKTUBHBIMU METaJIaMH, TaJIOT€HOBOJOPOAaMH,
ropeHue), npuMeHeHrue. BogopoaHbie CBA3M MEXy MOJEKyIaMu ciupToB. JlelicTBue
METaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBeKa.

MHoroaTomMHble CIUPTHI. DTUIIEHTIIMKOIb U MIHIEPUH: CTpOeHUE, (PU3NUYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO HICJIOYHBIMU METalIaMH, KaueCTBEHHAs
peakisi Ha MHOTOaTOMHbIe ciupThl). JleiicTBre Ha opraHu3Mm yesoBeka. [Ipumenenue
TJIMLEPUHA U STUJICHTJIMKOJIS.

@deHoJI:  CTPOCHHE MOJIEKYJbl, (QU3NYECKHMe U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue enoua.

Anbaerunibl U kemoHwvl. QopManbIETul, alleTaldbJAeTU/l: CTPOCHUE, (PU3ndYecKue u
XUMUYECKHUE CBOMCTBA (peaklMU OKHUCJICHHS W BOCCTAHOBJICHUS, KaYECTBEHHBIE
peaKIMK), MOJIyYeHUE U MPUMEHEHHE.

OnHOOCHOBHBIE TIpe/elibHbIe KapOOHOBBIE KHUCIOTHI. MypaBbHUHAs U YKCyCHas
KHUCIIOTBI: CTpO€HUE, (U3MYECKUE M XMMUYECKHE CBOWCTBa (CBOMCTBaA, oOlue asis
KJIacca KUCJIOT, peakius 3Tepudukanum), noirydyeHue u npumenenue. CteapuHoBas u
OJICMHOBAas KHUCJIOTHI KAaK MPEACTABUTENM BBICIIUX KapOOHOBBIX KHCJIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, KX MOIOIIEE JIEUCTBHE.

CrnoxxHble >QUpbl KaKk MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MAPOIU3 CIOMKHBIX
a¢upos. Kupsl. 'naponus xupos. [Ipumenenue xxupo. buonornueckas posib )KUpPOB.

VYrieBoapl: cocTaB, KiaccUpUKalMs YrieBOJOB (MOHO-, M- U TOJIMCAXAPUIbI).
['moko3a — mpocTemuii MOHOcaxapull: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI,
(dbu3nyeckue W XUMHUUYECKHE CBOMCTBa (B3aumojeicTBue ¢ rumapokcupoM meau(ll),
OKHCJIEHME aMMHAa4HbIM pacTBOpoM okcuja cepedpa(l), BoccraHoBieHue, OpokeHue
TJIFOKO3b1), HAXOXKAEHUE B IPUPOJIE, MPUMEHEHHE, OHoJornyeckast pojb. GOTOCHUHTE3.
®pyKTO3a KaKk U30MEpP TIIHOKO3bI.

Kpaxman u nemnonosa kak npupojasbie mnoiaumepbl. CTpoeHHue Kpaxmaia u
HeuToNio3bl.  Pu3nyeckue ¢ XUMHYECKHME CBOMCTBAa Kpaxmana (TUIpOJuU3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METO/bl HW3Y4YEHHUs BEIIeCTB M MX MpeBpalleHUN:
npoBe/ieHne, HaONMI0JIEHHe M ONHCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIUPTOB, KAue€CTBEHHbIC PEAKIMU OJIHOATOMHBIX CHHUPTOB (OKHUCJIEHHE STaHOJIa
okcuzmoM wmeau(Il)), MHOTOaTOMHBIX CHHPTOB (B3aUMOJEHCTBHE TJIMIEPUHA C
ruapokcusiom Menu(ll)), anpaerugoB (OKMCIEHHWE aMMHAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruapokcuaom wmenu(Il), B3amMopelcTBMe Kpaxmanga ¢ HOJOM),
IPOBE/ICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérurlie 3agaun.

Boluucienus no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYeCTBA
UCXOJHOTO BeIlleCTBa WM TMPOJYKTa pEeaKIUu [0 M3BECTHBIM Macce, OO0BEMY,
KOJMYECTBY OJIHOTO U3 UCXOAHBIX BEUIECTB MM MPOAYKTOB PEAKIIUH).

A3zoTcoaeprKane OpraHu4eckue COeIMHEeHUS.

AMUHOKHCIIOTBl KaK aM(OTepHblE OpraHuyeckue coeauHeHus. Ouznueckue u
XMMUYECKHE CBONCTBA aMUHOKUCIOT (Ha TNpuMepe TJMLMHA). buonorudeckoe
3HaUY€HHE aMUHOKHCIIOT. [lenTunap.

benku kak mpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. I[lepBuunas,
BTOpUYHAs W TpPETUYHAs CTPYKTypa OelKoB. XHWMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOIIN3, IEHATYpAllHsl, KAYECTBEHHBIE pEeaKIIMU Ha OEJIKH.



OKCIIepUMEHTAIbHBIE METO/ABl HM3yYeHHUs BEHIECTB H WX IPEBpAIICHUIA:
HaOJI0JICHNE W OMHCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB Tpu
HarpeBaHUM, IBETHbIC PEaKIIMU OCITKOB.

BbicokomosieKkyasipHbIe COeTUHEHUS

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COCIWHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYpHOE 3BEHO, CTENECHb MOJMMEPH3AIUH, CPEIHSS MOJICKYIsIpHAs
macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX ~COCIUHEHHA —
TIOJTUMEPU3AITHS M TTOJIMKOHICHCAIIHSL.

OKCIIepUMEHTAIbHBIE METOJABl HM3yYeHHUs BEHIECTB H WX IPEBPAIICHUIA:
O3HaKOMJIEHHE ¢ OOpasliaMy TMPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MeXnpeaMeTHBIE CBSI3H.

Peanm3anus MeXIpeIMeTHBIX CBsI3€d MPU M3y4EeHUH OpraHu4eckoid XxumMuu B 10
KJIacCe OCYIIECTBISIETCS 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAayYHBIX
NOHATUN, TaK W TIOHATUH, SBISIFOIIMXCS CUCTEMHBIMH MJI OTHAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAY4YHBIC TOHSTHS: SBICHUE, HAY4YHBIH (DaKkT, TUIMoTE3a,
3aKOH, TEOpHsl, aHAINW3, CUHTE3, KiIaccu(UKamms, NEPUOAMYHOCTh, HAOIIOJCHHE,
N3MEpEeHHE, SIKCIIEPUMEHT, MOJICTHPOBAHHE.

dwusuka: Matepusi, YHEPrHs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETHICCKUN
YpOBEHB, BEIIECTBO, TEJO, O00BEM, arperaTHOE COCTOSHHE BEIeCTBa, (hU3MUYecKHe
BEJIMYMHBI U €MHUIIBI KX U3MEPEHHUSI.

buonorusi: knerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTe3, OHOJIOTMYECKH aKTUBHbIC BellecTBa (OCJIKH, YIJIEBOJBI, JKHUPHI,
(hepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE IOPOMABI, TOJE3HBIE HCKOIMAEMBbIC, TOILIUBO,
PECYpCHI.

TexHomorus: muIeBble TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHUS, MOIOIINE
CpeICTBa, JIEKAPCTBEHHBIE M  KOCMETHYECKHE TMpernaparhl, MaTepuaibl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKHM 37eMeHT. AToM. SAapo atoma, U30TOMbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTuyecKkue ypoOBHMU, MOAYPOBHH. ATOMHBIE OpOUTaIu, S-, p-, d- SJIEMEHTHI.
OcobeHHOCTH pacrpeeieHus AJIEKTPOHOB IO OpOUTAlsIM B aToMax »dJIEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DINEKTPOHHAS KOH(GUTYpAITUS AaTOMOB.

[lepnoanueckuii 3akoH u [lepuoguueckas cUCTeMa XMMUYECKUX JJIEMEHTOB /l.
N. MenneneeBa. CBsA3b NEPUOAUYECKOrO 3akoHa U llepuoguyueckod CUCTEMBI
xumuueckux syiemeHToB J[. . MenzaeneeBa ¢ COBpPEMEHHOW TEOPHUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHWMHUYECKHUX DJJIEMEHTOB W
00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BELIECTB 10 TPYIIIIaM U MepuojaM. 3HAaUCHUE
MEPUOIUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKass CBA3b. BuIbl XHUMHUYECKOM  CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJspHAas, HWOHHAsA, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHUsI  KOBAJCHTHOM XMMHUYECKOW CBsi3u (OOMEHHBIM U JJOHOPHO-
aKIenTopHelii). BomopoaHas cBsi3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIIHBHOCTD.
Crenenb okucieHus. MoOHBI: KaTUOHBI U AaHUOHBI.



BemectBa MOJEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHMS. 3aKOH IMOCTOSHCTBA
COCTaBa BeIIeCTBA. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOWCTBA
BEIIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[Tonsitie o nucnepcHbIX cucremax. VICTUHHBIE W KOJUJIOMIHBIE PAacTBOPHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccuduxanust HEOPraHUYECKUX COECIMHEHNH. Howmenknatypa
HEOPraHUYECKUX BeEIIeCTB. ['eHeTHdeckass CBSI3b HEOPraHMYECKUX  BEUIECTB,
MPUHALISKAIIUX K Pa3]IMYHBIM KJIaccam.

Xumnueckast peaxkuusi. Knaccuduxarust XUMHUYECKHUX peaxkuuit B
HEOPraHUYECKOW U OPraHWYECKOW XMMHHU. 3aKOH COXPAHEHUS MACChl BEIIECTB, 3aKOH
COXPaHCHUs U MPEBPAILICHHS SHEPIUN [PU XUMHUYCCKUX PCAKIIHSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pas3MuHbIX (akTopoB. OOpaTtumbie
peakuuu. XUMHYECKOE€ paBHOBecue. DaKTOpbl, BIMSIOIMIME HA  COCTOSIHUE
xumuueckoro pasHoBecus. [Ipunuun Jle Hlarenbe.

OnekTpoiutuueckas aucconuanus. CuibHbIE W clladble AMeKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpAJIbHAS, II€JIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINM.

OKCNEPUMEHTAIbHbIE METOJbl M3YYEHHsS BEUIECTB M WX MPEBpAILCHUN:
neMoHcTpanus Tabmui «llepuogmdeckas cuctemMa xumMuueckux snemeHToB /J[. U.
MenneneeBay, H3ydeHUE MOJEICH KPUCTAIUIMYECKUX pEIETOK, HaOMJeHUE |
OTMCaHUE JIEMOHCTPAIIMOHHBIX M JIaOOPATOPHBIX OMBITOB (pa3joXKeHUE IMEePOKCHaA
BOJIOpPO/ia B MPUCYTCTBUHU KaTaJIM3aTOpPa, OMPEACICHUE CPEibl PACTBOPOB BEIIECTB C
MOMOIIBI0O YHUBEPCATHHOTO HMHAMKATOpa, PEaKIMH HOHHOTO OOMEHAa), MPOBEJICHHE
NpaKkTHUEeCKON paldoThl «BiusHuEe pa3inuyHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOM
peaAKLm».

Pacuérurlie 3agaun.

Pacyétel o ypaBHEHUSIM XMMUUYECKUX PEAKIMi, B TOM YUCJIE TEPMOXUMUYECKUE
pacu€Thl, pacu€Thl C UCIIOJIBL30BAHUEM MOHITHUS «MACCOBAsi JI0JIS1 BEIIECTBAY.

Heoprannueckasi xummus

Hemerannel. [lonoxenne nemeraiuioB B [leproanyeckon cucteMe XUMMHYECKUX
anementoB JI. M. MenneneeBa M OCOOEHHOCTH CTpOeHHS aToMoB. Dusnueckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIHUS HEMETa/UIOB (Ha MpUMEpPE KHUCIOpPOa, CEpHI,
dbochopa u yriaepona).

XHUMHUYECKHE CBOWCTBA BAXKHEHIIMX HEMETAJIOB (TajoreHoB, Cepbl, a30Ta,
dbocdopa, yriaepoaa u KpeMHHS) U UX COCTUHEHUHN (OKCHUIOB, KHUCIOPOACOACPIKAILINX
KHUCJIOT, BOJOPOJHBIX COCTUHEHUN ).

[IpuMeHeHne BaXKHENIIINX HEMETAIUIOB U X COEJUHEHUM.

Meramnbl. [lonoxenne meraiuioB B llepuoguueckon cucTemMe XUMHYECKUX
anementoB JI. WM. MenneneeBa. OcoOEHHOCTH CTPOCHUS SJEKTPOHHBIX 000JOUYEK
aTtoMoB MeTayuioB. OOmue ¢usudeckre cBOWMCcTBA MeTalioB. CIutaBbl METaJJIOB.
DJIEKTPOXUMHUYECKUH PsiJT HAMPSIKEHU METAJLIOB.

XUMHUYECKHE CBOWCTBAa BAXKHEUIIMX METAUIOB (HATPHUM, Kalui, KaJabllUMH,
MarHui, aTlOMUHUHN, IIUHK, XPOM, KEJIE€30, MEJIb) U UX COCTMHEHUH.

OO6mue crnocoObl moydeHus: MeTaioB. [IpumeHeHune MeTamuioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl U3YYEHHUS BEIIECTB U UX MPEBPAICHUN: U3yUEHUE
KOJUIeKIMM  «MeTajuibl W CIUIaBbl»,  OOpa3lloB  HEMETA/UIOB,  PEIICHUE
OKCIIEPUMEHTAJIbHBIX 3a/1a4, HaOIOJCHUE W OIHUCAHUE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMNBITOB (B3aMMOJICMCTBHUE THAPOKCHAA AIIOMHUHUS C pPacTBOpaMu
KHUCJIOT U IIeJ0Uel, KaUeCTBEHHbBIC PEAKIIMU Ha KATHOHBI METAJIIIOB).

Pacuérurlie 3agaun.



Pacuétel Macchel BemiecTBa WM O0BEMA Ta30B MO HM3BECTHOMY KOJHUYECTBY
BEILIECTBA, MacCe WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKIIMU BEIIECTB, pacu&Th
Macchl (00b€Ma, KOJTMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUM, €CIIM OJHO M3 BEIIECTB
UMEET MPUMECH.

XHUMHS U JKU3Hb

Ponp xumum B 00ECNEUEHMH SKOJIOTMYECKOW, IHEPreTHUYECKONW M IHUILECBOM
0€30IacCHOCTH, Pa3BUTUU MeAuIMHbl. [loHSATHE O HaAyYHBIX METOJaX IO3HAHUS
BEIIIECTB U XMMUUYECKUX PEAKLIHH.

[Ipencrabienuss 06 OONUX HAYYHBIX MPHUHIIUMAX MPOMBIIUICHHOTO TOJYYEHUS
Ba)KHEHIIINX BEIIIESCTB.

UenoBek B MHpPE BEIIECTB U MATEPUAIOB. BaXHEWIIHME CTPOUTEIIbHBIE
MarTepuaibl, KOHCTPYKIIMOHHbIE MaTE€pUaJIbl, KPACKH, CTEKJIO, KEpaMUKa, MAaTEpHUaIbI
JUTSL DJICKTPOHUKH, HAHOMATEpHUabl, OpPraHUUE€CKHUE U MUHEPAIbHBIEC YI00pEHHUS.

XuMHUSIT W 3I0pOBbE YEJIOBEKA: NpaBWIA HCMHOJIb30BaHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBwia OE30MAaCHOTO0 MCIIOIb30BaHUS MpEnapaToB OBITOBOM XHMMHUHU B
IIOBCEIHEBHOM KU3HU.

MexXnpeaMeTHbIE CBSI3H.

Peanu3anusi MeXIpeIMETHBIX CBSI3€H MPHU M3YYEHUU OOIIEeH U HEOpraHWYeCKOM
xuMuu B 11 Kjacce oCyIIecTBISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHbIX TOHSTHUW, TaK W TMOHSATHUM, SABJISIONIUXCA CUCTEMHBIMM ISl OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAay4YHbIE TOHATHS: Hay4dHbIM (akT, rumores3a, 3aKOH,
TEOpHus, aHaluu3, CUHTE3, Kilaccuukaius, MNEPUOJUYHOCTh, HAOJIOACHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusukKa: maTepus, SHEpPrus, mMacca, aToMm, JJIEKTPOH, MNPOTOH, HEUTPOH, HOH,
M30TOMN, PaJMOAKTUBHOCTb, MOJIEKYJA, DHEPre€TUUECKUN YpOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHHME BellecTBa, (PU3WUYECKUE BEIMYMHBI U CIMHHIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi:  knerka, opraHu3M, OJKocucTema, Ouocdepa, MaKpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: mMuHEpasipl, TOpHBIC MOPOABI, IMOJIE3HbIE HCKOIMAEMbI€, TOILIUBO,
PECYPCHL.

TexHonmorusi: XUMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYPTUsi, ITPOU3BOACTBO
CTPOUTEJIBHBIX MaTE€pHaoB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHUILEBAS
MPOMBIIIJIEHHOCTD, (dhapmarieBTUUECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOCTBO
KOCMETUYECKHX IpenapaTroB, IMPOU3BOJICTBO KOHCTPYKUIMOHHBIX  MaTE€pUAJIOB,
3JIEKTPOHHAS MPOMBIILIEHHOCTb, HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUM ITPOI'PAMMELI 110 XMMHWHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjbTaTaM OCBOCHUS
oOyJaromuMHUCI TPorpaMM  CpeaHero oOmiero o0pa3oBaHus  (JJUYHOCTHBIM,
METanpeJIMETHbIM W  MNpeAMeTHbIM). HaydHo-meTonuyeckoi  OCHOBOWM IS
pa3pabOTKU TUJIAHUPYEMBIX pE3YyJbTATOB OCBOECHHUS IPOrpamMM CpPEIHEro OOIIEro
00pa3oBaHUsI SIBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-IESTEIbHOCTHBIM MOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CpPEIHEro
oO1ero 00pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON Tpa¥TaHCKOM WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOTIPEIEICHUIO;

HaJIM4KUe MOTUBALIUU K O0YyUEHHUIO;

[eJICHANPaBICHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHHWU JUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW W UCTOPUYECKUX TPAAULINIA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaloIIUXCS PYKOBOJACTBOBATHCS B CBOEH
JESTEIbHOCTH I1I€EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, MPUCYIIMMHU LEJIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4YKUe MPaBOCO3HAHUS KOJIOTMYECKOW KYJIbTYPhl U CHOCOOHOCTU CTaBUTH
LEIH U CTPOUTD JKU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yJabTaThl OCBOEHUS NpenMeTa «XUMHUsS» JIOCTUTAIOTCS B
€AUMHCTBE Yy4yeOHOM M BOCHUTATENbHOW JEATEIBHOCTM B COOTBETCTBUM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U
ujealaMi POCCUIICKOTO IPa’KJaHCKOI0 00I11eCTBA, MPUHATHIMU B OOILIIECTBE HOPMAMHU
U TpaBUJiaMU  TOBEJEHUsS, CIOCOOCTBYIOIIMMHM TpOlLlecCaM  CAMOIIO3HAHMS,
CaMOpAa3BUTHUSA U HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH OOYHAIOIIUXCS.

JluyHOCTHBIE  PE3yJIbTaThl  OCBOGHUS MpeaMeTa «XHUMHS»  OTpaXKaroT
c(OPMUPOBAHHOCTh ONbITa [O3HABATEJBHOM M MPAKTHUECKOW JIE€ATEIbHOCTH
oOydJaronmxcs 1Mo peaju3aliu NPUHITHIX B OOLIECTBE LEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUsI 00YyYarOUMMHUCA CBOMX KOHCTUTYIIMOHHBIX NpaB U 00S3aHHOCTEM,
yBa)KEHUS K 3aKOHY U MTPABONOPAJIKY;

NPEACTaBICHUST O COLMAIbHBIX HOPMax U MpaBUiIaX MEXKIUYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACSATEIHHOCTU MPHU CO3JAAHUHU YUEOHBIX
IPOEKTOB, PEUICHUU y4E€OHBIX U MO3HABATENbHBIX 3aJ1a4, BHIMOJHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M NPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTHUKY U
apryMEeHTBI IPYTUX MPU aHAJIN3€ Pa3IUYHbIX BUIOB YUYEOHOU NEATEIHLHOCTH;

) IATPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEUECTBEHHON XUMUM;

yBaXEHUs K TMpoIlecCy TBOpPYECTBA B OO0JaCTH TEOPUUM M MPAKTHUYECKOTO
NPUMEHEHUSI XUMHUHU, OCO3HAHMSI TOrO, YTO JOCTHXKEHUSI HAYKH €CTh pe3yjbTaT
JUIMTENIbHBIX ~ HAOMIOJICHWH,  KPOMOTIUBBIX  AKCIEPUMEHTAJIbHBIX  IOMCKOB,
MOCTOSIHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;



MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYCHHUH U MOCIECIYIONIEM aHATH3e
MHGOPMAITUHU O TIEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHS,

CIIOCOOHOCTH OIICHWBATh CUTYAaIlMH, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSAMH, U
NPUHAMATh OCO3HAHHBIE PEUICHHS, OPHUCHTHPYSICh Ha MOPaIbHO-HPAaBCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIGHWBAaTh CBOE TMOBEACHHWE M TOCTYIKH CBOMX TOBApHUIICH C
MO3UIMA HPAaBCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHWE TIOCIEACTBHUA ITHX
MOCTYTIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

NMOHMMAaHHWs IICHHOCTEH 3M0poBOTO U  Oe3omacHOro o0pasza  KH3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOyrofieHUs TpaBui Oe30macHOro oOpalieHuss ¢ BelecTBaMu B OBITY,
TIOBCEIHEBHOM JKU3HU U B TPYAOBOH JIEATEIHHOCTH;

NOHUMAaHUs I[EHHOCTH TPaBWJI HWHAMBUAYAIBHOTO U KOJJICKTUBHOTO
0€301MacHOTO MOBEICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3OPOBBIO U )KU3HH JIFOJIEH;

OCO3HaHUSI TIOCJCACTBUNA W HENMPHUSTHS BPEAHBIX NPUBBIYCK (YIOTPEOICHHS
aJIKOTOJI51, HAPKOTHUKOB, KypeHHS);

5) Tpy10BOro BOCIMTAHUS

KOMMYHHUKATHBHOU KOMIIETEHTHOCTH B y4e0HO-UCCIIeIOBATEHCKOM
AESTENbHOCTH, OOIIIECTBEHHO TIOJIE3HOM, TBOPUYECKON M IPYTHUX BUAAX ACSITEILHOCTH;

YCTaHOBKH Ha aKTUBHOE yYacCTHE B PEIICHUH MPAKTUYECKUX 3a7a4 COIMATbHON
HampaBJIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEepeca K MPAKTUISCKOMY H3YYCHHIO MPO(GECcCHil pa3IngHOro poja, B TOM
YrClie HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN TI0 XUMHUH;

YBOKEHUS K TPYY, JIOISIM TPYJa ¥ pe3ysibTaTaM TPYAOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHIWBUIYaJbHOW  TPACKTOPUHU
oOpazoBaHusi, Oynaymiedl mnpodeccun | pean3allud COOCTBEHHBIX JKM3HEHHBIX
TUTAHOB C y4Y€TOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHUHU, HHTEPECOB H
noTpeOHOCTEM 0011IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

OKOJIOTHYECKU I1eJIECO00PA3HOTO OTHOMICHHWS K TMPHUPOJAE, KaK HCTOYHUKY
CYIIIECTBOBAHMSI )KU3HH Ha 3eMJI€;

NOHUMaHUs TJI00aTbHOTO XapaKTepa HSKOJOTHYECKUX MPOoOJIeM, BIHSHHS
HYKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE TTPUPOTHOMN U COIIMATILHOMN CPEJIbI;

OCO3HaHUsI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKCHUM XUMHHU JJIST PEIICHHSI
BOTIPOCOB PAIlMOHATIHLHOTO MPUPOIONOIBE30BaAHNS;

aKTUBHOTO HEMPHSTHS ACUCTBUN, MPUHOCAIIUX BPEl OKPYKAIOIIEH MTPUPOTHOM
cpene, YMEHHs MPOTHO3UPOBATh HEOJIArOMpUATHBIE SKOJOTHUYECKHE TOCIESACTBUS
NpeITPUHUMAEMBIX JCHCTBUI U TPEIOTBpaIIaTh UX;

HQJIAYUST PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIBTYPHI,
OTIBITA ACSATEILHOCTH DKOJIOTUYECKON HANpPaBIEHHOCTH, YMEHHS PYKOBOICTBOBATHCS
UMH B TIO3HABATEIFHOW, KOMMYHHUKATUBHOW W COLMATIBLHON MPAKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTHBOCTOSITh UJCOJIOTUN XeMO(hoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

NOHUMaHUsl cHeluUKH XUMUU KaK HayKd, OCO3HaHUid €€ polu B
(GOpMHUPOBAaHUM PAIMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO



npeACTaBieHUus] 00 OKpY)KalollleM MHUpPE KaK O €IMHCTBE IPHUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEM U pelIeHUH TMpolJieM COXpaHCHUS
MPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHMH JIJI1 COBPEMEHHOMN ITUBUIIU3AINN:
B €€ TYMaHUCTUYECKOM HAMpaBJICHHOCTH M Ba)KHOW POJM B CO3JaHUU HOBOM Oa3bl
MaTepUaibHONW KYJbTYPhI, PEIICHUH TJI00AIBHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS
YEJIOBEYECTBA — CBHIPbEBOM, OJHEPreTUYECKOW, TMHUIIEBOM W  AKOJOTHYECKOU
0€30IacCHOCTH, B PAa3BUTHUU MEIUIIMHBI, 00ECIIEYEHNN YCIOBUM YCHEITHOTO Tpyaa U
AKOJIOTMYECKHA KOM(MOPTHOM XKM3HM KaXJ0TO WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHONH TIpPaMOTHOCTH: TOHMMAaHHUSl  CYIIHOCTM  METOJIOB
MO3HAHMS, HMCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh
noJiydyaeMble 3HAHUS JJI1 aHaIW3a U OOBSICHEHMS SIBJICHUH OKPYXKAlOIIEro Mupa u
MPOUCXOAIIMX B HEM M3MEHEHUH, YMEHHS JieJIaTh 00OOCHOBAHHBIE 3aKJIFOYEHHUS Ha
OCHOBE Hay4HbBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C IEJbI0 MOJYyYeHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEJIBLHO MCIIOIL30BATh XUMHUYECKHE 3HAHUS A
penieHus mMpooJeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpECa K MO3HAHUIO U UCCIIEIOBATENbCKOM JIESITEIbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTM K  HENPEphIBHOMY  OOpa30BaHUIO M
caM0oOOpa30BaHMIO, K aKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW 1O XHUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSAM TpyAa B pa3IudHbIX cepax mnpodeccuoHaTbHON
NESITEIILHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3ysbTaThl OCBOEHHUS Y4EOHOTO MpeaMeTa «XUMHUs» Ha
YpOBHE CpeiHeTo 0011ero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIC TUTSI dbopmMupoBanus MUPOBO33PEHUS o0y4aromuxcs
MEKIMCLUIUINHAPHBIC (MEXIPEAMCTHbIC) OOLICHAYYIHbIC MOHSTHS, OTPAKAIOLINC
[EJTOCTHOCTh HAyYHOM KapTMHBI MHpa U choeuu(uKy METOJIO0B IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, YHEPIHs, SBICHUE,
MPOLIECC, CUCTEMA, HAy4YHBIM (DaKT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, UCCIIeIOBaHNE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHHUBEpCaJbHbIe yueOHbIE ACUCTBUS (IO3HABATENIbHbIE, KOMMYHHKATHUBHBIC,
perynaTuBHbIe), oOecneunBaronme (GopMupoBaHue (QYHKIHMOHATBHOM IPaMOTHOCTH
Y COLIMAJIbHON KOMIETEHIIMH 00Y4arOIIUXCs;

CHIOCOOHOCTH 00YYaIOIIUXCSI UCTOIb30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUA W  YHUBEpPCAJbHbIE  y4uyeOHbIE  JEHCTBUS B
ITI03HABATEJIbHOW U COLMAIIBHON MTPAKTHUKE.

MetanpeameTHble  pe3yibTaTbl OTPaXKalOT OBJAJEHUWE YHHUBEPCATbHBIMU

y4eOHBIMU IMO3HaBaTEIbHBIMH, KOMMYHHUKATUBHBIMU u PETYJISATUBHBIMA
JIECTBUSIMHA.

OsBJaagenue YHUBEPCAJIbHbIMHU yueOHbIMU MO3HABATEeJILHBIMH
AeUCTBUAMH:

1) 6a30Bble JIOrHUYeCKHE TeHCTBUSA:

CaMOCTOSTENILHO (POPMYJIMPOBATH U AKTYAJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh;

ONpeNeNiaTh UENu JEATEIbHOCTH, 3aJaBas mapaMeTpbl U KPUTEPUH UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AESTEILHOCTU C TOCTABJICHHBIMHU LIEJISIMU;



UCTIONb30BaTh TIPU OCBOCHWM 3HAHHWKA NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHBIC MPU3HAKK TOHSATHH M YCTaHABIMBATh HMX B3aMMOCBS3b,
MCTIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS IJIsi OOBSCHEHHS OTICIBHBIX (DAKTOB M
SIBJICHUU

BHIOMpATh OCHOBAHUS M KPUTEPHH IS KIIacCU(PHUKAIIMH BEIIECTB U XUMHUECKUX
peakuuii;

yCTaHABIUBAaTh  NPUYUHHO-CICICTBEHHBICE CBS3M  MEXIY  H3Y4aeMbBIMHU
SIBIICHUSIMU;

CTPOUTH JIOTHUECKHE pacCyXAeHHs (MHIYKTUBHBIC, JEAyKTHBHBIC, IIO
aHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PacCMaTPUBAEMBIX
SBIICHUAX, (POPMYITHPOBATH BHIBOJIBI U 3aKIIFOUCHUS;

NPUMEHATh B TPOIIECCE MO3HAHUS, WCIOJNb3yeMble B XMMHH CHUMBOJIUYECKHUE
(3HAKOBBIE) MOJENH, MPEOOPA3OBLIBATH MOJACIHHBIC TPEICTABICHUS — XUMHYECKHIA
3HaK (CHMBOJ) 3JIEMEHTa, XUMHUECKass popMysia, ypaBHEHHUE XUMUYECKOW PEaKIuy —
NpyU pEIICHUH Yy4YeOHBIX TIO3HABATENBHBIX W TPAKTHUECKUX 3a7ad, MPUMEHSTbH
Ha3BaHHbIC MOJEIBHBIC TPEICTABICHUS JUIS BBISBICHHS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUYECKHUX PEAKITHH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE NeiiCTBUSA:

BJaJIeTh OCHOBAaMHM METOJIOB HAyYHOTO TO3HAHMS BEIIECTB W XHUMHUYECKUX
peaKuuii;

(dbopMyIMpOBaTh MEU U 3a1a4H UCCIEAOBAaHUS, UCIIOJIb30BATh MMOCTABICHHBIC U
CaMOCTOSITENTIEHO CPOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUS
M OCHOBBI 1 (OPMHUPOBAHMS THUIOTE3bl IO TIPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BIAJIETh HABBIKAMH CAMOCTOSITEIbHOTO IUJIAHUPOBAHUS W TIPOBEICHHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsI HAOIIOaTh 3a XOJIOM
IpoIecca, CaMOCTOSITEIPHO MPOTHO3MPOBATh €r0  pe3ysibTar, (OpMyIUpOBaTh
0000IIEeHNST U BBIBOJIBI OTHOCHUTEBHO JOCTOBEPHOCTH PE3YJIhTaTOB HCCIICOBAHMS,
COCTaBIISITh 0OOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOW  HMCCIEAOBATENbCKOM U MPOSKTHOM
JESITEIbHOCTH, TIPOSBIISITH CITIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIILHOMY IOUCKY
METOJIOB pEIICHUsS MPAKTUYECKHX 3a7ad, NPUMEHEHHUIO pa3InYHBIX METO/0B
TIO3HAHMS.

3) paboTa ¢ nunopmanueii:

OPUEHTHPOBATHCS B  Pa3UYHBIX HCTOYHHKAX HWHPOpMAIuu (HAyIHO-
MOMYJIIpHAs JIUTEPaTypa XUMUIECKOTO COIEP KaHUS, CIIPABOYHBIC TTOCOOHS, PECYPCHI
WNuTepHera), aHanmu3upoBaTh HHGDOpPMAIMIO Pa3NIWYHBIX BUAOB ©  Qopm
NPECTABICHUS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTD;

dbopMynIMpoBaTh 3ampoChl U MPUMEHATH Pa3IMYHBIE METOMABI TPU TOWCKE H
otoope wuHpOpMAIMU, HEOOXOAMMON [IJIsi  BBIMOJHEHHS  Y4YEOHBIX  3aja4
OTIpeeNIEHHOTO THUTIA;

npuoOpeTaTh OMBIT UCHOJIB30BaHUS WHMOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3IMYHbIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BbIOMpaTh  ONTHUMANIbHYI  (OpMYy  MpEACTaBICHHUS
uHpopManu (cxemsl, rpadyKu, AUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

MCTIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEICTBA IpH paboTe ¢ XUMHUUYECKOM
uHpopMalMel: TPUMEHITh MEXNpeaAMeTHbIe ((pu3nueckne M MaTeMaTUYECKHe)
3HAaKH U CUMBOJIBI, POpMyJIbl, aO0OpeBUATYPHI, HOMEHKIIATYPY;

UCTIONB30BaTh M TIPEOOpa3OBHIBATH  3HAKOBO-CHMBOJIMYECKHE  CpEICTBA
HaTJISTHOCTH.

OBiajeHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXAacMOW TeMBblI B XOJI¢ JWajiora H/viu
JUCKYCCUH, BBICKA3bIBAaTh WU, (OPMYIMPOBATH CBOU MPEII0KCHUSI OTHOCHTEIIEHO
BBITIOJTHCHUS MTPEAJIOKCHHOM 3a/1a4H;

BBICTYIIaTh C TIpE3eHTAIlMell pe3yJbTaTOB II03HABATEILHON JEATEeILHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IPH BBITOJTHCHUH
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYSCKONH padOTHI MO HCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIICCTB, Peaiu3allii YIeOHOTO IpoeKTa U (POPMYIMPOBATH BBIBOJIBI IO
pe3ynbTaTaM MPOBEAEHHBIX HMCCIICIOBAHUN IyTEM COTJIACOBAHMS ITO3HMIIMN B XOJ€
00CyXIeHUsI 1 0OMEHa MHEHUSIMU.

OBj1ajieHHe YHHBEPCAJbLHBIMH PEryJISITHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBaTh W OCYIIECTBIISITH CBOKO  ITO3HABATEIILHYIO
NEATEIBHOCTh, ONpeaeNsas e IeNM H 3aJa4d, KOHTPOJIHMPOBATH M 10 Mepe
HEOOXOJMMOCTH  KOPPEKTHUPOBATh IMPEAJaracMblii  aIrOPUTM  JEHCTBHHA  IIPH
BBITIOJIHGHUH YYEeOHBIX M HCCIEIOBATCIIBCKUX 3a7av, BbIOMpaTh HauboJjee
3G (PEeKTUBHBI CMOCOO0 WX pEHICHHS ¢ YYETOM IIOYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBJIATH CAMOKOHTPOJIb CBOCH JIEITEILHOCTH HAa OCHOBE CaMOaHaIM3a U
CaMOOILICHKH.

IHPEJMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckasi XuMUsh OTPaKatoT:

c(hOPpMHUPOBAHHOCTh  MPEACTABICHUA O  XMMHYECKOM  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIU XMUMHUH B MO3HAHUU SIBJICHUI MPUPOJIBI,
B (OpPMUPOBAHMM MBIIUIEHUS] U KYJIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAJIBHOM
IPaMOTHOCTH, HEOOXOAMMOM IUIsl pElIeHHs] MPAKTHUYECKUX 3aad U HKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CPEJIE;

BJIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HAHWM,  KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIAraloIIyue MOHATUS (XUMUUECKHUI 3JIEMEHT, aTOM, AJIEKTPOHHAs 000J0uKa
aToMa, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, XHMHYECKasi CBS3b,
cTpykTypHasi ¢opmyina (pa3BEpHyTas W COKpall€HHas), MOJIb, MOJISIpHAsl Mmacca,
MOJIIPHBI  00BEM, YIIEPOJHBIN cKener, (yHKIMOHAJIbHAs Tpymna, paaukal,
U30MEpUsl, U30MEPhI, TOMOJIOTUYECKHUI PAJl, TOMOJIOTH, YII€BOAOPO/IbI, KUCIOPOA U
a30TcoJepKallie COCIUHEHHsS, MOHOMEp, TMOJHUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCMHEHHUSA); TEOPUM U 3aKOHBI (TEOpUS CTPOCHHS
opranuveckux BemecTB A. M. BbyriepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMHUH; MHPOBO33PEHUECKHE 3HaHUS,
JeKallre B OCHOBE MOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBIICHUM,
(aKkTOIOrMYeCcKre CBEJEHUS O CBOMCTBAX, COCTaBe, MOJYYEHUHM U O€30ImacHOM
UCIOJIb30BAaHUU BAXHEUIINX OPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
NEeSTENbHOCTH YEJIOBEKa,;

c(OPMHUPOBAHHOCTh YMEHHUI BBISIBISATh XapaKTepHbIE MPU3HAKK TOHSITHM,
YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOLIME TOHSTHUS TPHU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYEeCKUX COSANHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUH MCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY JJIs
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOI) hopmMy
OpraHUYECKUX BEIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH, U3rOTaBIMBATh MOJIEIH



MOJIEKYJl OpraHMYEeCKHMX BEIIeCTB [JI WIUTIOCTpAllMd HMX XUMHUYECKOTO H
IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh NPUHAMJIEKHOCTb H3YyUYEHHBIX
OpraHMYeCKHUX BEIIECTB MO MX COCTaBy U CTPOEHUIO K OINpEeACIEHHOMY
KJIacCy/Tpynne COeQuHEHUM (YIJIeBOJOPOAbl, KUCIOPOA U  a30TCOJAEpIKaIIUe
COCIMHEHMSI, BBICOKOMOJIEKYJISIDHbIE COEIMHEHMs), JaBaTh MM Ha3BaHUS IO
cucrematudyeckod HomeHkiarype (IUPAC), a Taxke NPUBOIUTH TPUBHUATLHBIE
Ha3BaHUSl OTHEIBHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMWIEH, alleTUJIEH,
ATUJICHTJIUKOIb, TIULEPUH, (peHos, ¢dopManbaerua, aueraabAerul, MypaBbUHas
KHUCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBAsI KUCIOTA, CTEAPUHOBAsl KUCIOTA, IJIH0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHSI ONpPEAENsATh BUIbl XUMHUYECKOHM CBSI3M B
OpraHUYeCKUX COECTMHEHUX (OJMHAPHBIC U KPATHEIE);

c(hOPMUPOBAHHOCTh YMEHHUSA MPUMEHSTh TMOJIOKEHUS TEOPUH CTPOEHUS
opranunveckux BeniecTB A. M. bytnepoBa miiss 0ObsICHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTpOEHUE, (pusnyeckue
U XMMHYECKHE CBOMCTBA TUIMHMYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYeCcKUX BeLIECTB (MEeTaH, 3TaH, STWJIEH, MPOIMMIIEH, aleTuieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH301, METaHOoJ, ATAHOJ, STUJIICHTJIMKOIb, TIUIEPHUH, (HEeHOM,
aneTanbAeru]l, MypaBbUHasl U YKCYCHasi KHCIIOTHI, IJIFOKO3a, Kpaxmal, LeJUI0103a,
AMUHOYKCYCHAsl KHUCIIOTa), WJUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXAY HHUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIMA ¢ MCHOJIb30BAaHUEM
CTPYKTYPHBIX (hOpPMYJ;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOUYHUKH YTIEBOJOPOJAHOIO
ChIpbs (HeTh, IPUPOHBIN Ta3, YroJib), CIIOCOOBI UX MEPEPadOTKH U MPAKTHUYECKOE
NpUMEHEHHUE MPOYKTOB MepepadOTKu;

c(OPMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIYMCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJMYECTBA MCXOAHOTO BEIECTBA WM IPOIYKTa
pEeaKIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB
WM MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJAETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJaX
HAy4YHOTO TO3HAHUS, WCIOJb3YEMBIX B XUMUU TMPU M3YYCHUH BEIIECTB H
XUMHUYECKUX SIBICHUN (HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIOJIb30BaTh CHUCTEMHbIE XWMUYECKHE 3HAHMUS JUIsl TPUHSATUS pEUIeHUuN B
KOHKPETHBIX KU3HEHHBIX CUTYalIUSIX, CBA3AHHBIX C BELIECTBAMU U UX MPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia TOJIb30BAHUS XUMHUYECKOU
nocyaoil u jabopaTopHbIM OOOpYJOBaHMEM, a TaKXe MpaBWiIa OOpalleHHs C
BELIECTBAMU B COOTBETCTBMM C MHCTPYKLUMSIMH [0 BBINOJIHEHUIO JIaDOPAaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUUIAHUPOBATb M  BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEBPAILEHUs OPTraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOTYYEHUE
ATUJIEHA U U3YyYE€HHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKI[MU OPraHUYECKUX BELIECTB,
JeHaTypauus O0eJKOB IpU HarpeBaHUHM, [IBETHBIE PEaKMu OEJIKOB) B COOTBETCTBUH C
npaBuUIaMM  TEXHUKM O€30MacHOCTH Tpu oOOpalieHud C  BEIEeCTBAMHU U
nabopaTOpHbIM  000pPYIOBAaHHUEM, TMPEJCTABIATH  PE3yJbTaThl  XUMHUYECKOTO
JKCIepUMeHTa B (oOpMe 3aluCHh YpaBHEHUH COOTBETCTBYIOUIMX pEAKIUH U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKHM AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TIOJy4aeMyl0 M3 Ppa3HbIX HCTOYHHUKOB (CpEACTBA MAacCCOBOM
uHopmanu, UaTepHeT u apyrux);



c(hOpMHPOBAHHOCTh YMEHUM coOmo1aTh IpaBUJIa AKOJIOTUYECKHU
[IeJeCO00pa3HOro TOBEACHUS B OBITY W TPYAOBOM NESITENIBHOCTH B  LEJAX
COXpPAaHEHHUSI CBOEr0 3/I0POBbSI U OKPYXKAIOLIEW IPUPOJHOW CpEAbl, OCO3HABATH
OMAaCHOCTb BO3JICUCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BELIECTB, NMoHMMas cMmbici mokaszarens [I/JIK, mosicHaTh Ha mpumepax CcrnocoObl
YMEHBIICHUS U MIPEAOTBPAILCHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

UIsE O0y4YarIIMXCAd C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX [OCTYIHBIX METOJIaX IIO3HAHHUS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL  CHeNbIX W CHA0OBUASIIMX OOYYalolMXCS: YMEHHUE HCHOJb30BaTh
penbeHO-TOUeUHYIO0 cucTeMy oOo3HaueHuit JI. bpaiing s 3amucu XMMHUYECKHX

dhopmyi.
11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0I1asi 1 HeopraHuyeckasi XuMUs»
OTpaXkaroT:

chOpPMHUPOBAHHOCTh  NPEACTABICHUM: O  XHMHYECKOHW  COCTAaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUM B TIO3HAHUM SIBIICHUN TPUPOJIHI,
B (OpMHUpPOBAHMHU MBIIUICHUS W KYJIbTYpPbl JHUYHOCTH, €€ (YHKIHMOHAIBLHON
IPaAaMOTHOCTH, HEOOXOJMMOM JIJIsi PEIICHUsS MPAKTHUUYECKUX 3a7ad U IKOJOTHMYECKU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOM CpeIe;

BJIaJICHUE CUCTEMOH XUMHUYECKHUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUW DJIEMEHT, aTroM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAM aTOMOB, MOH, MOJIEKYyJa, MOJb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, JJICKTPOOTPULIATEIILHOCTh, CTENECHb OKHUCJIEHUS, XMUMHUYECKasl CBSI3b
(KoBaJIeHTHas, HOHHAs, METaJUTMYecKasi, BOJAOPOAHAs), KPUCTA/UIMUECKAs PEIIETKa,
TUOBl  XUMHYECKMX  PEaKUWid, pacTBOp,  DJIEKTPOJIUTHI,  HEDJIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs  JIUCCOLMAIINSA, OKHUCIWUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON pEeaKluh, XUMHUUYECKOE PABHOBECHE), TEOPHHU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOU AUCCOMALMU, Tepuoandyeckuit 3akoH . 1. Menaeneesa, 3akoH
COXpaHEHMS] MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU TMPHU
XUMUYECKUX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUH S3BIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHUSA, JICKAIIME B OCHOBE ITOHUMAHUS MPUUYUHHOCTU H
CUCTEeMHOCTH XUMMUYECKHX SIBJIEHUU, (HAKTOJOTHYECKHE CBEJACHUS O CBOWMCTBAX,
COCTaBe, MOJyYeHUU U OE30MaCHOM HCIOJIb30BAHMHU BaXKHEHIITUX HEOPraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIIBHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUH BBISBIISITh XapaKTEPHbIE NPU3HAKW TOHATHH,
yCTaHABIMBaTh WX B3aUMOCBSI3b, HMCIOJIB30BAaTh COOTBETCTBYIOLIWE TOHATUS TMPHU
OTNMCAHUW HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHHUII;

c(hOpMHUPOBAHHOCTh YMEHHUH UCIIOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY JIJIs
coctaBiieHuss  (opMyJ  BEIIECTB W  ypPaBHEHUH  XUMHUUYECKHUX  PEaKIIui,
cucrematudeckytro HomeHknaTypy (IUPAC) u TpuBHasibHbIE Ha3BaHUSI OTACIBHBIX
HEOPTaHMYECKUX BelecTB (yrapHblid ra3, YIJIEKHUCIBIM Tra3, aMMHak, TaméHas
U3BECTb, HEeTalléHast U3BECTh, MUThEBAs COJ/Ia, TUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUMN OIpPEIesaTh BAJCHTHOCTh U CTENEHb OKHUCIICHUS
XUMHUYECKUX D3JIEMEHTOB B COCAMHEHMSX Pa3JIMYHOTO COCTaBa, BUJI XUMHYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAS) B COCIAMHEHUSX, THII
KPUCTANIMYECKOM PpEeIIETKH KOHKPETHOTO BeEIecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METaJUIMYECKas), XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPraHMYECKUX
COCJIMHCHMU;



c(hOpMHUPOBAHHOCTH YMEHUH yCTaHABJIMBAaTh MPUHAJICKHOCTD
HEOPTaHMYECKUX BEIIECTB MO HMX COCTaBy K ONpeAcIE¢HHOMY KIacCy/Tpymime
coeIMHEHUN (MTPOCThIE BEIIECTBA — METAIBI M HEMETaJUIbl, OKCHJbI, OCHOBAaHMUS,
KHUCJIOTHI, aM(OTEpHBIE THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKpPBIBaTh CMBICT TIepuoandeckoro 3akona Jl. 1.
MeHnneneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 mnepuonoB Ileproanveckoll CUCTEMbl XHMHYECKUX
anementoB JI. WM. MenaeneeBa, HCHoOib3ys MOHATUS «S-, P-, d-dJIEKTPOHHBIC
opOUTaNIN», «IHEPreTUUYECKHE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMMUYECKHX OHJIEMEHTOB M HX COEAMHEHUW MO MepuojaM M Tpyniam
[Tepunoanueckon cucTembl XuMuueckux 3eMeHToB . . Menneneena;

chOpMHUPOBAHHOCTh ~ YMEHUM  XapakTepus3oBaTh  (OMUCHIBaTh)  OOIIHE
XMMHUYECKME  CBOWCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKAAaTh CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXAY HEOPraHMYEeCKUMHU
BEIIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUA;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIaCCU(PUIIMPOBATh XHWMHYECKHUE PEAKIUU IO
pPa3IMYHBIM TpPHU3HAKaM (YUCIYy W COCTABy PEArupyroIIMX BEIIECTB, TEIJIOBOMY
3 deKTy peakiuur, U3MEHEHUIO CTETEHEH OKHUCIEHHUS HJIEMEHTOB, OOpPaTUMOCTHU
peaKkIuy, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHH COCTaBJIATh YpPAaBHEHUS pEaKIUi pa3IuyHbIX
TUTIOB, TOJIHBIE U COKpAIIEHHbIE YpaBHEHHUSI PEaKIUid MOHHOTO OOMEHA, YYUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIIA;

chOpMHUPOBAHHOCTh ~YMEHUW MPOBOAUTH  PEAKIMU, IOATBEPKIAIOIINE
KAQ4eCTBEHHBI COCTAaB pa3JIMYHBIX HEOPTraHMYECKUX BEUIECTB, PAaCMO3HABATH
ONBITHBIM TYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BCIIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  pacKkpblBaTh  CYIIHOCTh  OKHCJIMTEJIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIMi IMOCPECTBOM COCTABJICHHsI SJEKTPOHHOIO OajnaHca
ATUX PEAKLUM;

c(hOpMHUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOU
peaKIuy OT Pa3IMYHBIX (PAKTOPOB; XapaKTEP CMEIICHHUS XUMUUECKOTO PaBHOBECHUSI B
3aBHCUMOCTH OT BHeEIIHero Bo3aeicTBus (mpuniui Jle [larense);

chOpPMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh XHUMHUYECKHE IPOIIECCHI,
JIeKAIME B OCHOBE IPOMBIIIJIEHHOTO TOJYYEHUS CEPHOM KHUCJIOThI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTh IMpPEACTAaBICHUN 00 OOIMX HAy4YHBIX MPUHIMIAX U
AKOJIOTHYECKUX MTPoOIeMax XUMUUECKOTO TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUU TPOBOJUTH BBIYMCIICHUS C UCIOJIb30BaHUEM
MOHSTHS «MaccoBasi JI0JIs1 BEIIECTBa B pacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPHU
XUMUYECKUX PEaKIMAX, MacChl BEIIECTBA WM 00bEMaA Tra3oB 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCce€ WU 00BEMY OJIHOIO M3 YYaCTBYIOUIUX B PEAKIUU
BEILIECTB, TEIUIOBOrO 3(ddeKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, MPEBPALCHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOMATh MpaBWja TOJIb30BAHUS XHUMHUYECKOU
nocyod W JabopaTopHbIM OO0OpYAOBaHHUEM, a TaKXke IMpaBwia oOOpalleHusl C
BEILIECTBAMU B COOTBETCTBHHM C HHCTPYKIIMSIMU TI0 BBIMOJHEHHUIO J1aOOPATOPHBIX
XUMHYECKHUX OITBITOB;

chOpMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh U  BBINOJHATH XUMHUYECKUN
AKCIEPUMEHT (pa3jioKEHHE TMEePOKCHAA BOJOPOJA B IMPUCYTCTBUM KaTajlu3aTopa,
ONPEAETIECHUE CPENIbl PACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIBLHOIO UHAMKATOPA,



BJIMSIHUE PA3IMYHBIX (PAaKTOPOB Ha CKOPOCTh XHMMHYECKOW peakluu, peakiuu
MOHHOTO OOMEHA, KauyeCTBEHHBbIE pEaKIMu Ha cyibdaT-, KapOOHAT- U XJIOPHU-
AHWOHBI, HA KATHOH AMMOHUS, PEUIEHHWE SKCIEPUMEHTAIBHBIX 3aJad MO TeMam
«Metamnb» u «HemeTamnb») B COOTBETCTBUU C MpaBUIaMU TEXHUKH O€30MaCHOCTH
npu oOpalieHUH C BElIeCTBaMHU U JIa0OpaTOPHBIM OOOpPYAOBAHHUEM, MPEACTABISTH
pe3ynbTaThl XMUMHMUYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuil U QOpMyIHpOBaTh BBIBOJBI HAa OCHOBE J3TUX
pE3yJbTaTOB;

c(hOPMUPOBAHHOCTh YMEHHUH KPUTHYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TIOJy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKaluu, IHTepHET U ApyTUX);

c(hOpMHPOBAHHOCTh YMEHUM coOmo1aTh IpaBUJIa AKOJIOTUYECKHU
[IeJ1eCO00pa3HOro TOBEACHUS B OBITY W TPYIOBOM JESITEIBHOCTH B  LEJAX
COXpPAaHEHHUSI CBOEr0 3/I0POBbSI U OKPYXKAIOLIEW IPUPOJHOW CpEAbl, OCO3HABATh
ONACHOCTh BO3JICHCTBUSI Ha >KMBBIE OPraHW3MBbl ONpPEACIEHHBIX BEUIECTB, MOHUMAs
cmpicn nokazatenss [IJIK, mosicHaTe Ha npumepax CrnocoObl YMEHBIICHHUS W
OPEAOTBPAILECHUS UX BPEAHOTO BO3ACHCTBUS HA OPTraHN3M YEJIOBEKA;

UIsE O0y4YaroIIMXCAd C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS: yMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX [OCTYIHBIX METOJIaX IIO3HAHHUS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL  CHeNbIX W CHA0OBUASIIMX OOYYalolMXCS: YMEHHUE MCHOJb30BaTh
penbeHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiing s 3amucu XMMHUYECKHX

dhopmyiL.
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MPOBEPSEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30-
BATEJIbHOM ITIPOI'PAMMBbI

10 KJIACC

Koa npose-
psieMoro pe-
3yJbTaTa

IIpoBepsiemble npeagMeTHbIE Pe3yJibTaThl 0CBOCHUSI OCHOBHOI 00pa3oBa-
TeJbHOU NMPOrpaMMbl CpelHero oomero oo0pa3zoBaHus

TeOpeTI/I‘ICCKI/Ie OCHOBEI OpFaHI/I‘IeCKOﬁ XHUMHHU

1.1

C(bOpMI/IpOBaHHOCTI) HpeﬂCTaBHeHI/Iﬁ 0 XUMHUYECKOH COCTaBIISIOIIEH eCTeCTBeHHOHay‘IHOﬁ Kap-
TUHBI MUpa, pOJIM XUMHUU B ITO3HAHUU SIBJICHUH npupoabl, B (1)OpMI/Ip0BaHI/II/I MBbIIJICHUA U KYJIb-
TYpbl JIMYHOCTH, eé Q)yHKHHOHaﬂLHOﬁ T'paMOTHOCTH, HCOGXOI[HMOﬁ IJI1 pEeIICHUA MPaKTU4YCC-
KHUX 3a71a4 U 9KOJIOTHUYCCKU 000CHOBAaHHOT'O OTHOIIICHUS K CBOEMY 310POBBIO U HpHpOI[HOﬁ cpe-

JC

1.2

Bnagenue cucreMold XUMUYECKHX 3HAHWN, KOTOpas BKIIIOYACT: OCHOBOTIOJIATAIOIINE MOHSITHS
(MoOJIeKya, BAJIEHTHOCTh, JIEKTPOOTPUIIATEIILHOCTh, CTCIICHb OKHCIICHHS, XUMUYECKas CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJIIPHBIA 00BEM, YIIIEpOIHBINA CKelleT, (QyHKIIMOHANILHAS TPYIINa, pa-
JTIUKaJ, W30MEpHS, M30MEPBI, TOMOJOTHUYECKUIH psill, TOMOJIOTH, YTJIEBOJIOPOJIbI, KHUCIOPOI- |
a30Tco/IeprKallre COSMHCHUS, OMOJIOTMYECKH aKTHBHBIC BelecTBa (YIIIEBOBI, )KUPHI, OCIKH),
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BLICOKOMOJICKYJISIPHBIC COSUHEHHS); TEOPUU H 3aKO-
HBI (TEOpHsI XUMHUYECKOTO CTPOCHHS OpraHMYecKuX BemiecTB A.M. ByTtiepoBa), 3aKOHOMEpHO-
CTH, CHMBOJIMYECKHUH SA3bIK XUMHUH, (PaKTOJIOTHUECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJyde-
HUHU U 0€30MIaCHOM HCIIOJIb30BAHWU BAKHEHIIIMX HEOPraHMUYECKUX M OPraHUYEeCKHX BEIIECTB B

6BITy )4 HpaKTH‘IeCKOﬁ JACATCIIbHOCTH YCJIOBCKaA

1.3

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBIABJIATH XapaKTEPHBIC MPU3HAKU HOHSITI/II\/'I, YCTaHaBJINBATb UX
B3aUMOCBA3b, UCHOJIB30BATh COOTBETCTBYIOIHUE IMOHATUA IIPU OMKUCAHUHM COCTaBd, CTPOCHUS U

npeBpameHI/Iﬁ OPraHN4CCKUX COEJIMHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHHI HCIOJIH30BAaTh XUMHUYECCKYIO CHMBOJIMKY JUISI COCTABJICHUS MOJIe-
KYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHON) (GopMyn OpraHMYECKUX BEUIECTB H
YpaBHEHUH XMMHYECKMX PEAKLUM, U3roTaBIMBaTh MOZEIU MOJIEKYJ OPraHMYECKUX BELIECTB

JUI WJUTIOCTPAIMU UX XUMHUYECKOI'0 U IPOCTPAHCTBECHHOT'O CTPOCHU S

1.5

CchopMHPOBaHHOCTE YMEHHUH YCTAHABIUBATH NMPHHAIICKHOCTh M3YUYCHHBIX OPraHUYECKHX Be-
IIECTB 10 UX COCTaBY M CTPOEHHIO K ONPENeIEHHOMY KJlaccy (TpyIIie) COeAUHEHUH (YTIeBOI0-
POIBL, KUCTIOPOJ U a30TCOAEpIKaIINe COeIMHEHHSI, BHICOKOMOJIEKYIISIPHbIE COSANHEHHS]), 1aBaTh

UM Ha3BaHusl 110 cuctemarnyeckoi HomeHkiatype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTI) YMEHUA ONpPEACIATh BUIABI XUMHUYECKOHN CBS3U B OpraHn4€CKNX COCANHC-

HUsX (OJMHAPHBIE U KPAaTHBIE)

1.6

CchopMHpPOBaHHOCTE yMEHHS IPUMEHSTH: HOJOKEHHS TCOPHU CTPOEHHSI OPTaHHYECKUX Be-

mectB A.M. bytnepoBa i 0OBbsICHEHHS 3aBHCUMOCTH CBOHCTB BEUIECTB OT UX COCTaBa H




Kox npose-
psieMoro pe-
3yJabTara

IIpoBepsiemble NpeaAMeTHbIE Pe3yJbTAThl 0CBOEHHsI OCHOBHOI 00pa3oBa-
TeJIbHOU NMPOrpaMMbl CpeiHero o0mero 00pa3oBaHus

CTPOCHMUS; 3dKOH COXPAaHCHHUS MAaCChl BEIICCTB

YFJ'ICBOI[O])OI[BI. Kncnopollcoz[epmamne M a30TCOACPKAIUEC OPraHUYCCKUC COCAUHECHUA. Brico-

KOMOJICKYJISIPHBIC COCJUHCHU A

2.1

CchopMupOBaHHOCTH YMEHHH IPUBOANTE TPUBHUAIBHBIC HA3BAHUS OTACIHHBIX OPTaHUIECKUX Be-
IIeCTB (3TWIICH, IPOIMIICH, alleTHIICH, STHICHITINKOIb, TIUIEePHH, (heHol, ¢opmansaernua, ame-
TajbAEIUJl, MypaBbUHAasl KUCJIOTA, YKCYCHAsl KUCIIOTA, OJIEMHOBAasA KMCJIOTa, CTEAPUHOBAs KUCIIO-

Ta, IIIF0K03a, PPYKTO3a, KpaxMaJ, EJUTI0I03a, TITHIINH)

22

ChopMHUPOBAaHHOCT YMEHHI XapaKTEPHU30BaTh COCTAaB, CTPOCHHUE, (U3UUECKUE U XUMHUYCCKHUE
CBOWMCTBA TUIHMYHBIX MPEICTABUTEICH PAa3IHUYHBIX KIACCOB OPraHMYSCKHMX BEHICCTB (METaH,
9TaH, 3TUJICH, MPOIWICH, alleTuiieH, Oyraauen-1,3, MmetunoyTaauen-1,3, 6€H307, METaHOII, dTa-
HOJI, ITHWJICHTJHMKONb, TIHICPUH, (CHOJ, aleTajbJeTu/l, MypaBbUHAsS M YKCYCHAash KHUCIOTHIL,

TJIFOKO34a, KpaxMaJl, HEJJIK0JI03d, AMUHOYKCYCHAs KI/ICHOTa)

23

C(bOpMI/IpOBaHHOCTI) YMEHUA UWINTHOCTPHUPOBATh TCHETUYCCKYIO CBA3b MEXKAY TUIIMYHBIMU MPEA-
CTAaBUTCJIEIMU PA3JIMYHBIX KJIACCOB OPraHUYCCKUX BCHICCTB YPABHCHUAMU COOTBETCTBYIOIINUX

XUMHNYCCKHNX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX (bOpMy.]'I

2.4

CchopMHEPOBaHHOCTE YMEHHSI XapaKTEpHU30BATh MCTOYHHKH YIIIEBOIOPOIHOTO CHIPhS (HE(PTH,
MPUPOAHBIN Ta3, YTolib), CIIOCOOB MX MepepaboTKH M NMPAKTUYECKOE NMPHMEHEHHE MPOIyKTOB

nepepaboTKu

Xumus U ku3Hb. PacuéTel

3.1

CdopMupoBaHHOCTh YMEHHI BIIaIeTh CHCTEMOW 3HaHUI 00 OCHOBHBIX METOJaX Hay4yHOI'O IO-
3HAHWA, UCIIOJIF3YEMBIX B XUMHHY NPU U3yUCHUH BEUICCTB M XUMHUYECKHX SIBICHUHN (Habrome-
HHUE, U3MEPEHNE, YKCIIEPUMEHT, MOICIHPOBAHNE), UCIIOIH30BaTh CUCTEMHBIC XHMUYECKUE 3HA-
HUSL 17Tl IPUHATHS PEIIeHUH B KOHKPETHBIX KU3HEHHBIX CHUTYAIlUsIX, CBI3aHHBIX C BEIIECCTBAMHU

1 UX IPUMCHCHUEM

32

ChopMHUpOBAaHHOCTH YMEHUH COOIOAATH TPaBUIIA OTB30BAHHS XUMHYIECKOH ITOCYIOH 1 J1abo-
paToOpHBIM 000PYIOBAHUEM, a TAKIKE MPABHIA OOPAIICHUS C BEICCTBAMH B COOTBETCTBUU C HH-

CTPYKUHMAMU 10 BbIITOJIHCHUIO HaGOpaTOpHBIX XUMHNYCCKHX OIIBITOB

33

ChopMHUPOBAaHHOCTH YMEHUI TUTAHUPOBATH M BBIIONHATH XUMHYCCKHU JKCIIEPUMEHT (TIpeBpa-
LIEHUS OPraHMYECKUX BEILECTB IPU HArPeBaHUU, NOJYUSHHUE STHIIEHA U U3yYEHHE €0 CBOMCTB,
Ka4eCTBCHHBIC PEaKIMY OPTaHUYECKUX BEIIECTB, ICHATYpalUs OCITKOB MPU HArPEBAHUH, I[BET-
HBIC PEeaKIuK OCIKOB) B COOTBETCTBUH C MMPABIIIAMH TEXHUKU OE€30IACHOCTH IPH OOPAICHUH C
BEIIECTBAMU H J1a0OPAaTOPHBIM 00OPYZOBAaHHMEM; MPEICTABIATE PE3yIbTAThl XUMHUECKOTO JKC-
nepuMeHTa B popMe 3aliCH YpaBHEHHH COOTBETCTBYIOIINX PEAKIMHA B (OPMYTHPOBATEH BEIBO-

JIbl HA OCHOBC 3TUX PE3YJILTATOB




Kox npose-
psieMoro pe-
3yJabTara

34

IIpoBepsiemble NpeaAMeTHbIE Pe3yJbTAThl 0CBOEHHsI OCHOBHOI 00pa3oBa-
TeJIbHOU NMPOrpaMMbl CpeiHero o0mero 00pa3oBaHus

CchopMHupOBaHHOCTE YMEHHH MPOBOIWTH BBIUUCICHUS II0 XUMHYECKMM YPaBHEHHSM (MacChl,
00BEMa, KOJTMYEeCTBA HCXOMHOTO BEIIECTBA WIH MPOIYKTA PEAKINH 10 M3BECTHBIM Macce, 00bE-

MY, KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIIECTB WIIA MIPOJTYKTOB PEAKIIHH)

3.5

C(bOpMI/IpOBaHHOCTI) yMeHI/II\/'I KPUTUYECKHU aHAJIU3UPOBATb XUMUYCCKYHO I/IH(bOpMaLII/IIO, nosay-

9aeMyI0 U3 pa3HbIX UCTOYHHUKOB (CpeICTBA MacCOBOM MH(MOpMALuH, ceTh MIHTepHET U apyrue)

3.6

C(bOpMI/IpOBaHHOCTI) yMeHI/II\/'I COG.]'IIOI[&TB ImpaBuJjIa SKOJOTUYCCKHU uenecooGpasHoro HOBCACHUA
B 6BITy u prﬂOBOI\/'I JACATCIBHOCTU B LCJIAX COXPAaHCHUsSI CBOCTO 3JO0POBbA U 0pr>1<a}01uel71 Impu-
pOL[HOI\/'I Cp€abl, OCO3HABATb OIMMACHOCTH BO3JICHCTBUS Ha >KUBBIE OpraHnu3MbI OHpeI[eHéHHBIX op-
TFaHWYCCKHUX BCHICCTB, IIOHUMaAsA CMBICI IOKa3aTCIIA HI[K (npeﬂeano I[OHyCTPIMOfI KOHICHTpA-
LII/II/I), IMMOSACHATDL Ha IMpUMEpax CITIOCOOBI YMEHBIICHUS U MPEAOTBPAILICHUA UX BPEAHOTO BO3/IEH-

CTBUA HA OPraHU3M YCJIOBCKA

11 KJIACC

Konx npoBepsiemo-
ro pe3yJjbrara

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTAThl 0CBOCHHS OCHOBHOI 00pa30BaTe/IbHOM Mpo-
rpaMMBbl CpeJJHero oouero 06pa3oBanus

TCOpeTI/I‘IeCKI/IC OCHOBBI XUMHHU

1.1

Bragenue cucteMoil XUMUYeCKUX 3HAHUH, KOTOpas BKIIFOYAST: OCHOBOIIOJIATAIOIIUE TIOHATHS (XH-
MUYECKUI 3JIEMEHT, aTOM, 3JICKTPOHHAsi 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHbBIE OpOUTAIN aTo-
MOB, HOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD, CTETIEHb OKHCICHHS, XUMUYECKast
CB$I3b, MOJIb, MOJISIDHASI Macca, MOJIAPHBIA 00BEM, KPUCTAIUTMICCKAs PEIIETKA, TUTIBI XUMHYECKIX
peakuii (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC, 3K30- U SHIOTEPMUYECKUE, PEAKIIMH HOHHOTO 00-
MEHa), PaCTBOP, AIEKTPOJIMTHI, HEAJIEKTPOIUTHI, JCKTPOIUTHYECKAS UCCOITUAIINS, OKHCIIUTEID,
BOCCTaHOBHTEJIb, CKOPOCTh XMMHYECKOW PEAKINH, XUMUYECKOE PAaBHOBECHE); TEOPHU M 3aKOHBI
(Teopust sneKkTposMTHUECKOW muccormanyu, [lepuonndeckmii 3axon [[.M. MenneneeBa, 3akoH
COXPaHEHHUS] MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHH, (PaKTOJIOTHUECKHE CBEIC-
HUS O CBOWCTBAaX, COCTaBe, MOJYYCHUU U OE30IIaCHOM HCIOJIb30BAHUU BKHEHIIINX HEOPraHUYe-

CKHUX BCIICCTB B GBITy )4 HpaKTH‘IeCKOﬁ JACATCIIBHOCTH YCJIOBCKaA

1.2

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BbIBJIATD XapPAKTCPHBIC INMPU3HAKU W B3dUMOCBSA3b HU3YYCHHBIX
HOHS[TPIf/i, MNPpUMCEHATb COOTBCTCTBYIOIIHNE IMMOHATHA IIPU OIIMCAHUN CTPOCHUA U CBOICTB HEOopra-
HHUYCCKHUX BCHICCTB H HX npeBpameHHﬁ; BBISIBJISITh B3aUMOCBSI3b XUMHUUYECKMX 3HAHUM

C HNOHATUAMU U NPCACTABJICHUAMHN APYTUX €CTCCTBCHHOHAYYHBIX IPEAMETOB




Konx npoBepsiemo-
Io pe3yJjbTrara

1.3

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTAThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MpPo-
rpaMMBbl CpeJJHero oouero 06pa3oBanus

BJ'IEIZ[CHI/IG OCHOBHBIMH METOAaMMU HAYYHOTO ITO3HAHHA BEHICCTB U XUMHYCCKHX SIBJICHUI (Ha-

OJIr0JIeHNe, U3MEPEHUE, IKCIICPUMEHT, MOJICIIMPOBAHUE)

1.4

C(l)OpMI/IpOBaHHOCTB yMeHI/II\/'I ONpeacIATbL BAJICHTHOCTD U CTCIICHDb OKHUCJICHUS XUMHWYCCKHUX DJIC-
MCHTOB B COCIUMHCHUAX PA3JIUYHOI0 COCTaBa, BUJ XUMHUYECKON CBS3U (KOBaJ'IeHTHaSI, HOHHa“d,
MCTaJJIMYCCKas, BOI[OpOI[HaS[) B COCOAMHCHMAX, THUII KpHCTaJIHH‘ICCKOﬁ peHIéTKI/I KOHKPETHOI'O

BCIICCTBA (aTOMHaS[, MOJICKYJISIpHAsl, MOHHAsl, MeTaHHI/I‘IeCKaH)

1.5

C(l)OpMI/IpOBaHHOCTB yMeHI/II\/'I OMPEACIIATh XapaKTEP CpE€Abl B BOAHBIX PACTBOpaxX HEOpraHHU4e-

CKUX COETUHEHUN

1.6

ChopMIpOBaHHOCTE yMEHHS KIACCH(PHUINPOBATE XUMHUYECKHE PEAKIMH MO PA3IHYHBIM IIPH-
3HaKaM (YHCITy ¥ COCTaBy PEAarHpyYIOMIMX BEIIECTB, TEINIOBOMY (PQEKTY peakiui, H3MEHCHHIO

CTEIICHEW OKHCIICHHS DJIEMEHTOB, 00PATUMOCTH PEaKIMH, YIaCTUIO KaTaIu3aTopa)

1.7

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ COCTaBJISITb YPABHCHUA peaKHI/Iﬁ Ppa3JInYHbIX THIIOB, ITOJIHBIC H
COKpaHIéHHBIe YpaBHCHUA peaKuHﬁ HOHHOT'O 06MeHa, y4yuThiBas yCJIIOBHUs, IIPU KOTOPLIX 3TH

pCakun UAYT 4O KOHLIA

1.8

C(l)OpMI/IpOBaHHOCTB yMeHI/II\/'I IMPOBOAUTL PCaKIMK, IMOATBCPIKAAIOIINC KauyeCTBEHHBIM COCTaB
Pa3IMYHbIX HCOPraHUYCCKHUX BCHICCTB, PACIIO3HABATH OIIBITHBIM l'[yTeM HOHBbI, ONPUCYTCTBYIO-

IIME B BOAHBIX PACTBOpaxX HCOPraHMYCCKUX BCIICCTB

1.9

ChopMIpOBaHHOCTD YMEHUI PAaCKPHIBATH CYITHOCTH OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEaK-

ITUH MOCPEZCTBOM COCTABIICHHSI AJIEKTPOHHOTO OaslaHCa ATHX peaklnui

1.10

CdopMHPOBaHHOCTh YMEHHIA OOBSICHATH 3aBUCIMOCTh CKOPOCTH XUMHYECKOH PEeakiuu OT pas-

JIUYHBIX (aKTOPOB

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ O0OBACHATH XapaKTep CMCIICHHUA XUMHUYCCKOI'O PABHOBECHUS B 3a-

BHCUMOCTH OT BHelIHero Bo3aeiictus (mpunuui Jle Hlarenne)

OO0miast 1 HeopraHU4eCcKask XUMUS

2.1

ChopMupoBaHHOCTE YMEHHIA packpbiBaTh cMbICH [lepuomudaeckoro 3akona .M. Menneneesa u

JAEMOHCTPUPOBATL €0 CUCTEMATHU3HUPYIOULYIO, O6’I)5[CHI/ITCJ'IBHy}O 1 IIPOTHOCTUYCCKYIO (bYHKHI/II/I

2.2

ChopMHpOBaHHOCTE YMEHUI XapaKTEpU30BATh AJICKTPOHHOE CTPOCHHUE aTOMOB XHMHUYECKUX
anemeHToB 14 nepuonor [lepuomnueckoil cucreMbl xumudeckux 3nemenToB J1.M1. Menpene-
€Ba, UCIOJIb3YS TIOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAINY», «IHEPTETHUECKUE YPOBHMY», 00b-
SICHSITh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XMMHYECKHX 3JIEMEHTOB M MX COCAMHEHHH IO

neprojam u rpymnmnam [leproguueckoii cucrembl xumuieckux anementoB .M. Menaeneesa
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CdopMHPOBaHHOCTh YMEHHI XapaKTEpPU30BaTh (OTMHCHIBATH) 00IHEe XMMUYECKIE CBOWCTBA He-
OpPraHM4ecKHX BELIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHHE TCHETUYECKON
CBSI3M MEX/y HEOPraHHYECKUMH BEIECTBAMHU C MOMOIIBI0 YPaBHEHHH COOTBETCTBYIOIINX XHU-

MUYECKUX PEaAKINH

2.4

C(l)OpMI/IpOBaHHOCTB yMeHI/II\/'I YCTaHaBJINBATb MPUHAAJIC)KHOCThL HCOPraHUYCCKHUX BCIICCTB IIO

UX COCTaBy K ONpeesIEHHOMY Kjaccy (Tpyrie) coequHeHUH (TPOCThIE BEIIECTBA — METAJIbI U




Konx npoBepsiemo-
Io pe3yJjbTrara

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTAThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MpPo-
rpaMMBbl CpeJJHero oouero 06pa3oBanus

HEMETAJUIBI, OKCHJIbI, OCHOBaHHS, KUCJIOTHI, aM()OTEPHBIE TUAPOKCHIBI, COJIH)

2.5

ChopMHpOBaHHOCTE YMEHUH HCIOJB30BAaTh XUMHYECKYI0 CUMBOJIMKY JJISI COCTaBICHHS (Op-
MYJI BELLECTB U YPaBHEHUH XMMHUYECKUX peakuui, cucreMatnueckyro HomeHnknatypy (IUPAC)
Y TPUBUAJIbHBIE HA3BaHUA OTJENbHBIX HEOPraHWYECKHUX BellecTB (YrapHbId ra3, YrJIEKHCIbII

ra3, aMMHaKk, raméHas N3BCCTD, HerameéHas N3BCCTb, IMTHCBAS COAA, MUPUT U L[pyrI/Ie)

2.6

ChopMIpOBaHHOCTE YMEHUI XapaKTepru30BaTh (OMUCHIBATE) OOIUE XUMHUYECKHE CBOWCTBA HE-
OpraHUYeCKUX BEIIECTB Pa3IUYHBIX KJIACCOB, MOJITBEPXKAATh CYIIECTBOBAHHE TI'€HETHUECKOM
CBA3M MEXy HEOPraHMYECKMMH BEILECTBAMU C IIOMOIIbIO YPAaBHEHUIN COOTBETCTBYIOILUX XU-

MUYECKUX PEaAKINH

2.7

ChopMUpPOBaHHOCTh YMEHHH TJIAHUPOBATH U BBIIOJIHIATE XUMUYECKHN IKCIIEPUMEHT (pasiioxke-
HHE MEePOKCHIa BOJOPOJa B MPHUCYTCTBUH KAaTallU3aTOpa, OIPE/CIiCHUE Cpellbl PacTBOPOB Be-
IIECTB C IMOMOIIIBI0 YHHBEPCAILHOTO MHINKATOPA, BIMSHUE PA3InYHbIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKOH peaKiny, peakiui HOHHOTO 00MEHa, KaueCTBeHHbIE PeaKIHu Ha Cylib(ar-, kapOo-
HaT- U XJIOPHUJ-aHUOHbBI, HA KATHOH aMMOHHMSI, PeLICHHE SKCISPUMEHTAIBHBIX 33/1a4 110 TeMaM
«Mertamns u «HemeTamipny) B COOTBETCTBUH C TIPABHIIAMH TEXHUKH 0€30TIaCHOCTH MpH 00pa-
IICHUH C BEIIECTBAMH H Ja0OPaTOPHBEIM OOOPYIOBAaHHEM; HPEACTABIATh PE3YIbTATH XUMHYC-
CKOTO IKCIIEPUMEHTa B (DOpME 3aIlUCH YPaBHEHUI COOTBETCTBYIOUIMX PEAKIUN H (HOPMYIUPO-

BATb BbIBOJIbI HA OCHOBC 3TUX PE3YJILTATOB

2.8

ChopMHpOBaHHOCTH YMEHUI COOJIOIATH PABIJIA TONB30BAHMS XUMUYECKOU MOCYI0H 1 J1a00-
paTopHbIM 00OPYAOBAaHUEM, a TAKXKE MPaBUIIa 0OpallleH!s] C BEIECTBAMH B COOTBETCTBUU C HH-

CTPYKUHUAMU 11O BBIITOJIHCHHUIO .]'Ia60paTOpHI)IX XUMHYCCKHUX OIIBITOB

29

CchopMIpOBaHHOCTE YMEHHH XapakTEPH30BaTh XWMHUYECKHE IIPOLIECCHI, JIS)KAIIue B OCHOBE
MPOMBIIUICHHOTO TIONyYCHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke c(hOpMHPOBAHHOCTH IPE-
CTaBJICHUH 00 OOUINX HAYYHBIX MPHUHIMIIAX U AKOJIOTUIECKUX MpoOIeMax XHMHUIECKOTO IIPOH3-

BOJICTBA

Xumus 1 ku3Hb. Pacuérel

3.1

ChopMIpOBaHHOCTD MPECTABICHHUH 0 XUMUYECKON COCTABISIONICH €CTECTBEHHOHAYYHOM Kap-
THUHBI MHPA, POJIA XUMHHU B TIO3HAHWH SIBIICHUH TPUPOJIBI, B (POPMUPOBAHNHN MBIIUICHUS U KyJIb-
TYpBI JIMYHOCTH, €€ (DYHKIHMOHAIBHON IpaMOTHOCTH, HEOOXOIMUMOH Ui PEeIICHHs HpaKTHUe-
CKHX 33/1a4 M JKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILEHHUS K CBOEMY 3IOPOBBIO M NPUPOAHOMN

cpene

32

ChopMHpOBaHHOCTE YMEHUH KPUTHYECKU AHAIN3UPOBATH XUMHUYECKYI0 WH(POPMAIHIO, MOITY-
YaeMyl0 M3 pa3HbIX UCTOYHUKOB (CpEACTBa MAacCOBOM KOMMYHMKALMU, CEThb MIHTEpHET U Ipy-

THE)

33

CdopMHPOBaHHOCTh YMEHHI COOIIOIATh MPaBUiIa YKOJOTHYECKH I1eJIeCO00Pa3sHOTO MOBEICHUS

B OBITY ¥ TPYAOBOH NESTEIFHOCTH B IEJISIX COXPAHEHHSI CBOETO 3I0POBbSI U OKPYKAIOMICH MPH-




Kon npoBepsiemo- IIpoBepsieMble MpeaMeTHbIE Pe3yJbTAThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MpPo-
Io pe3yJjbTrara rpaMMBbl CpeJJHero oouero 06pa3oBanus

POAHOU CpeJibl

Oco3HaBaTh OIMACHOCTH BO3HCﬁCTBHH Ha JKUBBIC OpraHU3MbI OHpCI[CJIéHHI:IX BC€UICCTB, IOHUMAas

34 cmbicn nokasaterst [1IK, nosicasaTs Ha mpuMepax crocoOsl yMEHBIICHNS U IPEJOTBPAILICHHS UX
BPEIHOTO BO3ACHCTBHS Ha OPTaHU3M YEIOBEKA
ChopMUpOBaHHOCTE YMEHHI TPOBOANUTH BBIYUCICHUS C MCIONB30BAaHUEM ITOHATHUS «MAaccoBas
JIOJISl BEILIECTBA B PACTBOPE», OObEMHBIX OTHOIIEHUH I'a30B MPU XUMHUYECKUX PEAKIUIX, MAaCChl
3.5 BEIIECTBA WK 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIH 00BEMY OJTHOTO

U3 YH4aCTBYIOIIHX B PEAKUHN BCIICCTB, TCILIOBOI'O 3(b(1)eKTa p€aKk Ha OCHOBC 3aKOHOB COXpa-

HCHUA MaCChl BEUICCTB, IPCBpAICHUA U COXPAaHCHUS DOHCPTIUU

HPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHNA

TeopeTrnyeckne OCHOBBI OPTaHUYECKON XUMUHN

1.1

Hpe,Z[MCT 0pFaHI/I‘IeCKOI71 XUMUH: €€ BO3HMKHOBCHUE, Pa3BUTUEC U 3HAYCHHUC B IMOJTYUYCHUN HOBBIX BCIICCTB U

MarepuasioB. Teopusi cTpoeHus oprannyeckux coeanHennii A.M. bytnepoBa, €€ 0OCHOBHBIE MOJI0XEHUS

1.2

CrpyktypHBIe (pOpMYITBI OpraHUYECKUX BemecTB. [ omonorus, nzoMepus. XUMHUECKast CBSI3b B OpraHmue-
CKHX COEJMHEHHUSAX — OJMHAPHBIC M KpaTHBIC CBs3U. [IpencraBnenue o KiIacCU(pUKAIKM OPraHUIECKUX Be-

IIECTB

1.3

HOMCHK.HaTypa OpraHN4Y€CKUuX COEIMHEHUI (CI/ICTeMaTI/I‘IeCKaSI) U TPUBHUAJIIBHBIC HAa3BaAHHWA BaKHEHUIIHNX

HpeﬂCTaBHTCHeﬁ KJIAaCCOB OPraHM4YC€CKNX BCUICCTB

YrneBogopoasl

2.1

AJKaHEBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKUI pAaAa. MeTtaH 1 3TaH — HpOCTeﬁﬂlﬂe OpEaACTAaBUTEIN AJIKAHOB!
(l)I/I3I/I'-IeCKI/Ie U XUMHUYECKHE CBOMCTBA (peaKIII/II/I 3aMCIICHUS U FOpeHI/ISI), HAaXO0XXACHUE B IpUpPOAC, MOJIyde-

HHUC U IPUMCHCHUC

2.2

ATIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN psifl. DTUJIEH W MPOMUIIEH — MPOCTEHIIINE MPEICTABUTEIH
QJIKEHOB: (PM3MYECKUE W XMMHUUYECKHE CBOWCTBA (peakIMy THIAPHUPOBAHUS, FaJIOTCHUPOBAHUS, THIPATALINH,

OKHMCJICHUSA U HOJ'II/IMepI/BaI_[I/II/I), TIOJIYYCHUEC U IPUMCHCHHUC

23

Ankanuensl: Oytaguen-1,3 u metunoOyraauen-1,3: cTpoeHue, BaXXKHEHIIME XUMHUSCKHE CBOMCTBA (PeaKIHs

nonrMepu3aiyn). [TogydeHne CHHTETHIEeCKOro KayayKa ¥ Pe3HHBI
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AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHUA, TOMOJIOTUYECKHU I pAan. AIICTI/I.]'ICH - HpOCTeﬁHIHﬁ npeacraBu-
TECJIb AJIKMHOB: COCTaB, CTPOCHHUC, (1)I/I3I/I‘ICCKI/IC U XUMHUYECKHE CBOMCTBA (peaKHI/II/I THUAPHUPOBAHUA, TaJIOIrc-

HUPOBAHWs, TUapaTaluu, FOpeHI/ISI), TMOJIYYCHUEC U IPUMCHCHUC

2.5

ApeHBI. benzon: COCTaB, CTPOCHUE, (bI/ISI/I‘IeCKI/Ie U XHUMHUYECKHE CBONCTBA (peaKHI/II/I TaJIOrCHUPOBAaHUA U




Kon

IIpoBepsieMblIii 3J1IEMEHT COAEePKAHUA

HUTPOBAHMUS), IOJyICHNE U IPUMEHEHHE. TOoIyo: cocTaB, CTpOeHUE, (PU3NIECKUE U XUMUIECKUE CBOMCTBA
(peakyu TalOTeHUPOBAHMS M HUTPOBAHMS), ITOJYYCHHE U MPUMEHEeHNEe. TOKCHYHOCTh apeHoB. | eHerude-

CKas CBA3b MCKY YITICBOAOPOJaMU, IIPUHAMJICKAIUMU K PAa3JIMYHBIM KjlacCaM

2.6

[TpupoHbIC NCTOYHHUKH YTIIeBO0po10B. [IprpoHbiii a3 u monmyTHbIe HeTsHbIe ra3bl. HedTh u e€ mpouc-
xoxaenue. CriocoObl mepepaboTku He(hTH: MEPEeroHKa, KPEKHHT (TSPMUYECKHN, KaTaTUTUYCCKHiA), TUPO-
n3. [IponykTer nmepepaboTku HedTH, UX TPUMEHEHHE B MIPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yrons u

MIPOJYKTHI €ro NepepadoTKu

Kucnopoacoaepskaiiie opraHMyecKue COSTUHEHUS

3.1

[IpenensHbIE OJHOATOMHEIE CIIUPTHL. METaHON M 3TAHOJ: CTPOCHHUE, (PU3NUECKHE U XMMUIECKHUE CBOWCTBA
(peakuuu C aKTHBHBIMHM METaJlJIaMM, TaJIOT€HOBOJOPOJAaMH, FOpeHHe), IpuMeHeHrne. BoaopoaHbie cBs3u
MEXIy MOJeKyJlaMH crnupToB. JlelicTBHME MeTaHoJia M 3TaHOoJa Ha OpraHu3M dYejoBeka. MHOroaToMHbIe
CIUPTHL. DTUICHIIMKONb U TIUIEPUH: CTPOCHUE, (HU3UUECKHE U XUMHUYECKHE CBOWCTBA (B3aMMOICHCTBUE
CO ILEIOYHBIMH METajJlaMH, KaueCTBEHHasl peakiys Ha MHOTOaTOMHbIE CIHUPTHI). [leificTBHe Ha opraHu3M

YCJIOBCKaA. HpI/IMeHeHI/Ie TJIMOCPUHA U OTUJICHI JIMKOJISA
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®deHouI: CTPOCHUE MOJICKYIJIbI, (bI/BI/I‘IeCKI/Ie U XUMHYECKHE CBOMCTBA. TOKCMYHOCTH (beHona. HpI/IMeHeHI/Ie

(denona
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Anpnerugpl U KeTOHbl. DopMaNbIeTu, aneTalbJerul; CTpoeHHe, GU3NIECKHe U XMMUYECKHE CBOMCTBA

(peaKuI/m OKHMCJICHHUS 1 BOCCTAHOBJICHHS, KAUCCTBCHHBIC peaKL[I/II/I), TMOJIYYECHUE U IPUMEHCHHUC
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OTHOOCHOBHBIE TIpE/IebHbIE KAPOOHOBBIE KUCIOTH. MypaBbrHasi U YKCYCHash KUCIOTHI: CTpoeHHe, QU3M-
YecKHe U XMMHUYECKUE CBOKMCTBA (CBOMCTBA, OOIIUE IS KJIacca KHUCIIOT, PeakIys dTePUPUKAIINN), TTOTyde-
Hue ¥ npuMmeHenne. CTeaprHOBas U OJIEMHOBAs KMCIIOTHI KaK MPEICTABUTENHN BBICHINX KapOOHOBBIX KUCIIOT.

Mbl1a KaK COJIU BBICIIMX Kap60HOBBIX KHCJIOT, UX MOIOIICC JieficTBHE

3.5

CroxxHbie 3(hUpPhl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['maponu3 cioxHbix 3¢upos. XKupsl. ['maponms

JKHPOB. HpI/IMeHeHI/Ie JKHUPOB. buonorunyeckas POJIb X XUPOB

3.6

VYTIEeBOABL: COCTaB, KIACCU(HUKAINS YIIEBOIOB (MOHO-, TU- M MONMCAaxapuabl). [Jr0Ko3a — MpoCTeHIIuii
MOHOCaxapH: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbI, (PU3NYECKHE U XMMHYECKUE CBOWCTBA (B3aMMOJCHCTBHE
¢ runpokcuaoM mMeau(ll), okucnenrne aMMuadHbIM pacTBopoM okcua cepedpa(l), BocctanoBieHue, 6poxe-
HHE TJIFOKO3bl), HAXOXKICHHE B IPHUPOJIE, IPUMEHEeHUe, Ouonoruyeckas poib. Porocuntes. Opykro3a Kak
n3oMep rroKo3sl. Kpaxman u 1esuiono3a Kak npupoHbie nojumepbl. CTpoeHHe Kpaxmaia U LeJUTIONO03bI.

du3nyeckre 1 XMMIYECKHE CBOMCTBA KpaxMasia (THAPOIIH3, KAYECTBEHHAs PEaKIUs C HOIOM)

A30TCOoIepIKAIINE OPTAHUICCKUE COCAMHEHHUS

4.1

AMWHOKHCIIOTBI KaK aM(bOTepHLIC OpraHn4eCKue COCIUHCHU. du3nuecKkne U XUMUUYECKHE CBOMCTBA aMH-

HOKHCIIOT (Ha npuMepe riaunuHa). bromormueckoe 3HageHne aMHHOKHCIOT. [lentuasr

4.2

benku xak MIpUPOAHBIC BBICOKOMOJICKYJISIPHBIC COCANHCHU . HepBI/I‘IHaH, BTOpUYHAs U TPETUYIHAsA CTPYKTY-

pa 0eIKoB. XMMHYECKHE CBOMCTBA OCIIKOB: TUAPOJIN3, JCHATYpalusi, KaUCCTBCHHbIC pCAKIINNU Ha Oenku

BBICOKOMO.]'IeKy.HSIpHI)Ie COCIUMHCHUA

5.1

OCHOBHBIE OHATUS XMMHUM BBICOKOMOJIEKYJIAPHBIX COEIMHEHUN: MOHOMED, IIOJUMEpP, CTPYKTYPHOE 3BEHO,




Kon
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CTCIICHb NOJIMMEpU3AllNU, CPCAHAA MOJICKYJIApHAsA Macca. OcHoBHBIE METOABI CUHTE3a BBICOKOMOJICKYJIIAP-

HBIX COETMHEHNH — MONMMEPHU3ALNSI U TTOJUKOHICHCAIH

5.2

OKCIIepUMEHTABHBIE METOJIBI U3YUCHHUS BEIIECTB M WX NPEBPAICHUN: O3HAKOMIICHHE C 00paslaMu Mpu-

POJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KaydykoB. IlonydyeHue CHHTETUUECKOrO KayuyKa U PE3UHbI

11 KJIACC

Kon

IIpoBepsieMbIil 3JIEMEHT COAEPKAHUA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHHU

1.1

XUMUYECKUN 31eMeHT. AToM. Slapo aroma, U30TOIBL. DIEKTPOHHAsE 0007104YKa. DHEPreTUYecKre YpOBHH,
MOJYPOBHH. ATOMHBIE OpPOUTANH, S-, p-, d-37eMeHTBl. OCOOCHHOCTH pacIpeNeNIeHHs dIIEKTPOHOB MO opOu-

TaJIsIM B aTOMax 3JICMCHTOB IICPBBLIX 1ICTI)IpéX TNEPHUOJOB. SHGKTpOHHaSI KOH(bI/IpraHI/ISI dTOMOB

1.2

ITepuonnueckuii 3axon u [lepuoanueckasi cucrema xummudeckux snemeHToB [[.1. Menneneesa. CBs3b ne-
puoauyeckoro 3akona u [lepuoanueckoii cuctemMsl XuMU4eckux 3nemMeHToB .. MeHnneneeBa ¢ COBpEMEH-
HOI Teoprel CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHX DJIEMEHTOB H 00pasye-
MBIX UMM TPOCTHIX U CIIOKHBIX BELIECTB IO TPyMNaM U MepuojiaM. 3JHAYeHHE TMEePHUOJUYECKOTO 3aKOHa B

pa3BUTUU HAYKU

1.3

CrtpoeHue BemecTBa. XUMHUYECKas CBSA3b. BUIBI XUMHYECKOU CBS3M (KOBAICHTHASI HENOJSPHAS U MOJIApHAs,
MOHHAsI, MeTaJundeckas). VMIoHbI: KaTHOHBI M aHHOHBI. MeXaHu3MBl 00pa30BaHMs KOBAJCHTHOH XMMHYe-

CKOM cBsi3u (0OMEHHBIN M JJOHOPHO-aKIENTOPHBIH). BonopoaHas cBs3b

1.4

BanentHocTs. DnekTpooTpuniaTrenbHOCTh. CTeeHb OKUCIECHUS

1.5

BemiecTBa MOJIEKYISIPHOTO UM HEMOJICKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSHCTBA COCTaBa BEIIecTBA. | HIIBI
KPUCTAJUNTMYECKUX PEHIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THUIA KpUCTAJUINYeCKON peméTku. [lons-

TUC O JUCIICPCHBIX CUCTCMAX. VcTUHHBIE U KOJIJIOWIHbIE PaCTBOPLI. MaccoBas 10151 BelllecTBa B pacTBOpC

1.6

KJ'IaCCI/I(bI/IKaHI/ISI HEOPTraHN4YECKUX COCIMHEHMUI. HOMCHK.HaTypa HEOPTraHN4YCCKUX BCUICCTB

1.7

Xummueckas peaknys. Kinaccudukanus XUMUYECKUX PeaKIUil B HEOPTaHUIECKOW M OPTaHHYSCKON XUMHUH.
3aKOH COXpaHEHUs MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHHUS SHEPTHH MPH XUMUYECKUX PeaKlu-

AX

1.8

CKOpOCTB pc€aKkuuu, €€ 3aBUCHMOCTD OT Pa3INYHBIX d)aKTOpOB

1.9

OGpaTI/IMBIC peaKkuuu. XUMHYECKOE paBHOBECHE. (DaKTOpI)I, BJIMAIOIIUEC HA COCTOAHUE XUMHNYCCKOTO paBHO-

Becust. [Ipuniun Jle Hlatense

1.10

3J'ICK”[‘pOJ'II/ITI/I'-ICCKaSI JArucconranys. CuibHble U caa0ble OJICKTPOJIMTHI. Cpeua BOJHBIX paCTBOPOB BCHICCTB:

KucJjas, Hefnpam)Haﬂ, 1eso4Hasi. Peakiiuu HOHHOTO oOMeHa

OKXHCIUTETFHO-BOCCTAHOBUTEILHBIC peaKkuun

HeOpFaHI/I‘IeCKaH XHUMUA




Kon

2.1

IIpoBepsieMbIil 3JIEMEHT COIEPKAHUA

Hewmeramnsl. [Tonoxenne nemeramioB B [lepuonuyeckoit cucreme xumudeckux snementoB J.M. Menne-
JieeBa M OCOOEHHOCTH CTPOSHHS aTOMOB. DU3NYECKHE CBOMCTBA HEMETAIUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha

npuMepe KHCIopoa, cepkl, hocdopa u yraepona)

2.2

XUMUYECKHE CBOMCTBA BAKHEHININX HEMETAIIIOB (TaJIOTEHOB, CEPhI, a30Ta, Gocopa, yriepoaa ¥ KpeMHHUS)
U UX COeIUHEHHUH (OKCHIOB, KHMCIIOPOJICOAEPXKAIIMX KHCIOT, BOJOPOJAHBIX coeiuHeHuit). [IpumeHenue

Ba)KHEHIIIMX HEMETAJIOB M UX COEIUHEHHI
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Mertamnel. [Tonoxenue metamwioB B [lepuognueckoit cucreme xumuyeckux sneMmeHtoB .M. Menneneesa.
OCO0EHHOCTH CTPOCHHUS JIEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uoB. O0mue GpusnyecKkue CBOMCTBAa MeTal-

710B. CIUTaBBI METAJLIIOB. 3HeKTpOXHMH‘ICCKHI71 psaa HaHpS[)I(eHI/II\/'I MCTaJlJIOB
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XUMHYECKHE CBOWCTBA BAYKHEHUIIINX METAIIOB (HATPUH, Kaauil, KaIbI[Ui, MAarHU{, ATFOMUHUN, ITUTHK, XPOM,
KeNne30, MeIb) U ux coequaeHmin. O0Ime crmocoObl MONyYeHH METalIoB. [IpiMeHeHnEe METAIUIOB B OBITY U

TCXHUKC

2.5

I'eHeTnueckas cBs3b HCOPraHn4YC€CKHX BCUICCTB, IPUHAMJICKAIINX K pa3JIMYHbIM KJjIacCaM

XUMHS U )KU3HDb

3.1

Poap xumuu B 00ecreueHnn 3KO.]'IOFPI‘-I€CKOI71, 3HepFeTI/I‘IeCKOI\/'I U TUILIEBOH 6e3OHaCHOCTI/I, Pa3sBUTHUU MEOH-

uuHbl. [ToHsaTue o HAYYHBIX MCTOJAX IMO3HAHW BEIICCTB U XUMHUYICCKUX peaKuHﬁ

3.2

[TpencraBnenns 00 oOmMMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO IOMYYCHUS BaKHEUINX BeriecTs. Ye-
JIOBEK B MHUpE BEILIECTB M MaTEpHUasOB: BaKHEHMILINE CTPOUTENIbHbIE MAaTepHaibl, KOHCTPYKLIMOHHbIE MaTe-
puanbl, Kpacku, CTEKJIO, KepamMKa, MaTepuainbl Al 3JEKTPOHMKM, HaHOMAaTepualbl, OpPraHUYeCKue

¥ MUHEpaJIbHBIE YI00PEHISI

3.3

XuMHS U 3A0pOBBE YETIOBEKA: MPABHJIa UCIIOJIF30BAHNS JICKAPCTBEHHBIX MIPENapaToB, MpaBmia 0€301macHoTo

HCII0JIB30BAHUS MpETIapaToB OBITOBOM XMMHH B HOBCCHHCBHOﬁ KHU3HHU

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AxnimonepHoe o61mecTBo «3maTtenscTBO
«IIpocsemenue»

Xumus 11 xknace/I"abpuensa O.C., 0011eCTBO ¢ TPaHUYECHHOMN
otBeTCTBEHHOCTHIO "JIPODA", AkiimonepHoe obmecTBo "M3marenscTBo

"IIpocsetienne"

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA
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