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AHHOTaNus K paboyeii mporpamme yueOHOro npeamera « Xumusi. bazossiit yposens» (1D
957443)

Pabouas mporpamma yueGHoOro mpeamera «Xumusi. ba3oBblil ypoBeHb» 00s3aTeIbHON
npenMetHol obnactu «EcTecTBeHHOHAy4yHBIE INpEAMEThI», pa3paboTaHa B COOTBETCTBUU
®I'OC COO u ®OO0IT COO wu peanuzyercs 2 roga 10-11 kmacchl.

Pabouas mporpamma pa3paboTaHa yuyuTeleM B COOTBETCTBHH C IOJIOKEHHEM O pabouux
nporpaMmax M OIpelnenseT OpraHu3aluio O00pa3oBaTEIbHOM AESATENbHOCTH YYHMTENIEM IO
OTpe/ieICHHOMY Y4eOHOMY MpeaMETYy.

Pabouas nporpamma yueOHoro npeameta sisyisiercst yacteio OOIT COO, onpenenstoei:
Conepxxanue
[Tnanupyemble pe3ynbTaThl (JINYHOCTHBIE, METAIIPEMETHBIE, IPEAMETHBIE)

TemaTtnueckoe MIAHUPOBAHME C YUETOM pabodeil mporpaMMbl BOCIIUTAHUS U BO3MOXHOCTBIO
ucroas3oBanust JOP/LIOP.

PabGouas nmporpamma paccMoTpeHa kadenpoil, coriiacoBaHa ¢ 3aMECTUTENIEM JUPEKTOpa
no YBP MBOVY «I'umnazust Ne2y» u yrBepxaeHa B cocrae OOII COO Ilpuxa3z Ne240-OJ1 ot
30.08.2023r.



HOSACHUTEJBbHASA 3AIINCKA

[Tporpamma o XuMuu Ha YpOBHE CpEAHEro o01Iero o0pazoBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (emepanbHON 00pa30BaTeNbHON MPOrpaMMbl CPEIHETO
obmiero obpazoBanus (POIl COO), npencraBiaeHHbIX B DenepaqbHOM TOCYIapCTBEHHOM
obpaszoBarensHOM cTtannapre COO, ¢ yuérom Kounenmuu mpernonaBanusi y4eOHOTO MpeaMeTa
«XuMmus» B oOpa3oBaTeNbHBIX oOpraHu3amusx Poccuiickoit denepanuu, peaau3yrInux
OCHOBHbIE 00pa3oBaTesIbHbIE MPOTpamMMbl, U OCHOBHBIX MoJIOXKeHUN «CTpaTernu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepaunu Ha mnepuox no 2025 roma» (PacmopsikeHue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOAOB K pa3pabOTKe IpPOrpaMMbl IO XHMHUH, K OINPEACNICHUIO OOLIeH
crpaTerun oOy4yeHus, BOCIUTAHUSA U Pa3BUTUS OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOro mpeamera
«Xumusa» st 10—11 xnaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHIIENITYaJbHBIE IOJO0XKEHUS
dI'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, CONEp)KaHHs, PE3yJIbTaTOB OOYy4YeHUS U
TpeOOBaHMi K YPOBHIO MMOATOTOBKU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, IIOJIy4aeMoOe€ BBIMYCKHUKAaMHU  00111e00pa3oBaTesbHOM
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTblo MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpUIAIOIIMM 3TallOM peaju3allMid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIMX LETOCTHOW CHCTEeME XHMHUYECKOro o0pa30oBaHUA. ODTH ILIEHHOCTH
KacaloTcsl MO3HAHUsSI 3aKOHOB MPHPOABI, (POPMUPOBAHMSI MHUPOBO33PEHHS U OOIIEH KyJIbTYpbl
YeNnoBeKa, a TaKXKe DOKOJOrMYecKd OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0pPOBBIO U
npupoaHou cpene. Peanusyerca xumuyeckoe oOpazoBaHre 00y4arolUXCsl HA YPOBHE CPEIHETO
obmiero oOpa3oBaHUs cpellcTBaMU Y4eOHOro npenMera «XUMHUs», COJIEp)KaHUE U MOCTPOEHUE
KOTOpPOI'0 ONpEJENIeHbl B IMpOrpaMMe IO XUMHUU C Y4€TOM cleuu(UKU HAayKd XUMUH, €€
3HAaYeHMs B NO3HAHUU IPUPOJbI U B MAaTEPUAILHON KU3HU OOIIECTBA, @ TAaK)Ke ¢ y4ETOM OOIIMX
Henel M MPUHIUIOB, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO OOIIEero
obpa3oBanus B Poccuiickoit deneparuu.

XuMusi Kak 3JeMEeHT CUCTEMBbl €CTECTBEHHBIX HayK MTPaeT O0COOYIO POJIb B COBPEMEHHOM
LMBUIIN3AIIMU, B CO3JaHUU HOBOM 0a3bl MaTepualbHOW KyabTypbl. OHAa BHOCHUT CBOW BKJaJa B
(dbopMupOBaHUE PALlMOHAIHLHOTO HAYYHOT'O MBIIIJICHUSI, B CO3/IaHUE IIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KalollleM MHUpe KaK O €IMHCTBE MPUPOIbI U YeJIOoBeKa, KOTopoe (hopMHUpyeTcs B XUMUU
Ha OCHOBE MOHMMAaHUS BEUIECTBEHHOI'O COCTaBa OKPYXAlOIIEro MHUpa, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTSIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C€ JpPYrMMH €CTECTBEHHBIMHM HayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YacThblO MHUPOBOH KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO Tpyda U
KHU3HU KaKIoro wieHa obmectBa. CoBpeMeHHasi XMMHsI KaK HayKa CO3MJaTellbHas, KaK Hayka
BBICOKMX TEXHOJIOTHIl HampaBiieHa Ha pEIICHHE II00aNbHBIX MPOOJIEM YCTOWYHBOIO Pa3BUTHS
YEIIOBEYECTBA — CBHIPhEBOW, DJHEPreTHUECKOW, MHUIIEBOW, 3KOJOTMYECKOW O€30MacHOCTH H
OXPaHbI 370POBbSL.

B cootBercTBHM € OOIIMMHU LENSIMH M HPUHLUUIAMHU CpeJHEro olmero oOpa3oBaHUs
conepkanue npenmeta « Xumus» (10—11 kmaccel, 6a30BbIA ypOBEHb U3YUEHHS) OPUECHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYYaroUuxcsi, HEOOXOIUMYI0 UM IS
BBIPA0OTKH MHPOBO33PEHUECKHX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COIMYMa,
MIPOAOKEHUS 00pa30BaHMs B pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsommMl  mpeaMera «XUMHs» SBIAIOTCS 0a3oBble Kypcbl — «Opranuueckas
xuMus» U «OO01as 1 HeopraHuyeckas XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpyKaHUsl KOTOPBIX
SIBIIIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHUI 10 HEOPraHMYECKOH XUMUH (C BKIIIOYECHUEM
3HaHUM W3 oOlIel XMMUHU) U opraHudecko xumuu. GopMHUpOBaHHUE TAaHHOM CHUCTEMbl 3HAHUU
IIpU M3YyYEHUU IpeaMera o0ecHeurBaceT BO3MOKHOCTb PACCMOTPEHMsI BCErO MHOI000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUIN XUMHUHU.



CrpykTypa copepkaHusi KypcoB — «Opranudeckas Xxumusi» U «OO1ast 1 HeopraHudeckas
XUMHUSD» c(hOpPMUPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOrO IMOJX0/Aa K M3y4YEHUIO
yuyeOHOro matepuana U oOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHUEM 3HAHMM Ha
OIpenenEHHbIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCcKOl XUMHH BelIeCTBA
paccMaTpUBalOTC Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHMSI OPraHUYECKUX COEAMHEHUH, a
TaKKE€ Ha YPOBHE CTEPEOXMMMUYECKHX U DJIEKTPOHHBIX MPEACTABICHUI O CTPOEHUH BEUIECTB.
Cenenus 00 u3yyaeMbIX B Kypce BEILIECTBaX JalOTCAd B pPa3BUTUU — OT YIJIEBOAOPOLOB 10
CIIO)KHBIX OMOJOTMYECKM aKTUBHBIX coequHEHUi. B Kypce opraHmdyeckoil XWMHUH MOIY4aroT
pa3BuTHEe Cc(OpPMHpPOBAHHBIE HAa ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHUsl NEepBOHAYaIbHbIE
MIPEJCTaBICHNUS O XUMUYECKON CBSI3MU, KIacCU(PUKAIIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUSI, O XUMUUECKOU PEaAKIUH.

ITon HOBBIM yriaoM 3peHMsI B mIpeamere «XuMHs» 0a30BOro YpOBHS paccMaTpHUBAaeTCs
U3YYEHHBII Ha YPOBHE OCHOBHOIO 0OOLIEro o00pa30BaHUs TEOPETUUYECKHI MaTepuan u
(bakToNOrHYecKue CBEACHUS O BELIeCTBAX U XUMHUECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01as u HeopraHudeckas XUMHs» OOYy4aroIMMCs HPEAOCTABIAETCS BO3MOXKHOCTh OCO3HATh
3Ha4YeHUe MEepPUOJUYECKOro 3aKOHa C OOIIETEOPETUYECKUX M METOAOJOIMYeCKHX IO3ULUiL,
riIy0Xe IMOHATh MCTOPHUYECKOE HM3MEHEHHE (YHKIMHM 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSICHSAIOICH U MPOTHO3UPYIOIIEH.

Enunas cucrteMa 3HaHHMI O BaXKHEWIMX BEHIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLUAX, UX CYIIIHOCTH U 3aKOHOMEPH OCTAX IIPOTEKAHUs
nonosHsercss B Kypcax 10 w11 kjaccoB asieMEHTaMHM  COAEpXKaHMS, HMEIOIIUMU
KyJIbTYPOJIOIMUYECKUA M MPHUKIAJHOM XapakTep. OTHU 3HAHMUS CIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3M XUMHUHU C JpPYI'MMHM HayKaMHu, DacKpbIBalOT €€ poJib B II03HABATEIbHOU U
MIPAKTUYECKON NeATeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBA)KEHUS K IPOLECCY
TBOpYECTBA B O0JIACTH TEOPHM U MPAKTUYECKUX NMPHUIOKEHUH XUMHUHU, IOMOIalOT BBITYCKHUKY
OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpOOJEeMax, CBS3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MHPOPMALMIO U MPUMEHATh €€ JUI MMONOJHEHUS 3HAHUH, peIIeHUs
UHTEJUIEKTYalIbHBIX U JKCIIEPUMEHTAJIBHBIX MCCIEAO0BATENbCKUX 3aladu. B 1enoMm coxpepxaHue
y4eOHOoro npeamera «XUMHUS» JaHHOTO YPOBHS W3Y4YEHHsI OPUEHTHPOBAHO Ha (popMUpOBaHHE Y
o0yyaronmxcs MUPOBO33pEHUECKONH OCHOBBI 11 MOHUMaHHs (uiocopckux uaed, TakuX Kak:
MaTepuaibHOE €IMHCTBO HEOPraHUYECKOr0 M OPraHUYecKoro Mupa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHMEM, [T03HABAEMOCTb IIPUPOIHBIX SABJIECHUIN MyTEM KCIIEPUMEHTA
U pelleHusl NMPOTUBOPEUUH MEXAY HOBBIMM (PaKTaMH M TEOPETHUYECKHUMH IPEIIOChIIKAMHU,
OCO3HaHHUE POJIM XMMHUU B PEIICHUHU SKOJOTMYECKHUX MpoOseM, a Takke IpoldiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbS, CO3/1aHUS HOBBIX TEXHOJOIMI U MaTEPHUAJIOB.

B nnane pemeHus 3agay BOCIUTAHMSA, pPa3BUTHA M COLMAIU3ALMM  OO0Yy4aroIUXcs
IPUHATBIE MPOrPaMMOM MO XMMMM IOAXOAbl K OIPENEICHUIO CONEpPKaHUS M IOCTPOCHUS
npeaMeTa npeaycMaTpuBaoT (GOpMUPOBAHUE YHHUBEpPCAIbHBIX Y4E€OHBIX NEMCTBMM, MMEIOLINX
0a30BO€ 3HAYECHUE JUJIS PA3IMYHBIX BUIOB JE€ATEIbHOCTHU: PELIEHUS IPpo0IeM, TOUCKa, aHaIN3a U
00paboTkn uHGOpPMALMK, HEOOXOAMMBIX JUIsI IPUOOPETEHHS OIbITa IMPAKTUUYECKOH W
UCCIIEI0BATEIbCKOM NEATENbHOCTH, 3aHUMAIOILEH BaXKHOE MECTO B [IO3HAHUM XUMMH.

B mpaktuke npenogaBaHus XUMHM KaK Ha yPOBHE OCHOBHOI'O 0011ero o0pa3oBaHus, TaK U
Ha ypOBHE cpenHero oOmero o0pa3oBaHMsA, IPH  ONPEIEIEHUH  COJEepiKaTeNbHON
XapaKTepUCTUKU IL€led H3y4YeHHs IpeaMeTa HaIlpaBJIEHUEM I1€PBOCTENIEHHOM 3HAUYMMOCTU
TPaJUIMOHHO Tpu3Haércs (opMupoBaHME OCHOB XHMHUYECKOW Haykd Kak o0O0JacTu
COBPEMEHHOI'0 €CTEeCTBO3HAHMS, MPAKTUYECKOM [eATeIbHOCTH YelloOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBON KyibTyphl. C METOJUYECKONM TOYKM 3pEHUsT Takol MOAXOoJ K
OIpENEICHUIO LIeIei U3yUeHMs] IPEAMETA ABJISETCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs TIJIaBHBIMU LESIMM U3YyYEHHUs NpeAMeTa «XUMHS» Ha
6a3oBom ypoBHe (10 =11 ki1.) sSBASFOTCS:



e (GopMHUpOBAaHHME CHCTEMBl XHMHYECKHX 3HAHUM KaK BaXKHEUINEH COCTABISIONIEH
€CTECTBEHHO-HAaY4YHOI KapTUHBI MUpa, B OCHOBE KOTOPOW JIekKaT KJIIOYEBbIC MMOHATHUS,
(byH1aMeHTalIbHbIE 3aKOHBI M TEOPUM XUMHH, OCBOEHHME S3bIKa HAyKH, YCBOEHHE MU
NOHUMAHME CYIIHOCTH JIOCTYNHBIX OOOOLICHHH MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJIEHUE C UCTOPUEN X Pa3BUTHUSA U CTAHOBIICHUS;

e (opmupoBaHHE U pa3BUTHE NMPEACTABICHUM O HAYYHBIX METOAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIil, HeOOXOAUMBIX I MPUOOPETEHHs] YMEHUH OPHUEHTHPOBATHCS B
MUPE BEILECTB U XUMUYECKUX SIBJICHUI, UMEIOIUX MECTO B IIPUPOJIE, B IPAKTHUECKON U
MMOBCETHEBHOM KH3HHU;

e pa3BUTHE YMEHHUH U CHOCOOOB JAEATENPHOCTH, CBSI3AHHBIX C HAOMIOJEHHEM U
OOBSICHEHHEM XUMHYECKOI'0 OKCIIEpUMEHTa, COOJIIOJCHHEM TMpaBUJ 0e30MacHOro
oOpaleHust ¢ BEIeCTBaMHU.

Hapsany c atum, copepxaTenbHas XapakTepUCTHKA LelNeld U 3a/ad U3ydyeHus IpeaMmera B
IporpamMme o XMMHUH YTOUHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU C HOBBIMU NMPUOPUTETAMU
B cucTeMe cpemHero ooOmiero obpa3zoBanus. CeroiHss B MpENoJaBaHUU XUMUU B OOJbIICH
CTeNeHH OTHAéTcs MpeaNoYTeHue MPaKTUUECKOW KOMIIOHEHTE COAepXKaHUs O0O0ydeHus,
OPUEHTHPOBAaHHOM Ha IOArOTOBKY BBIIYCKHMKAa 00IIe00pa3oBaTeIbHOW  OpraHu3alui,
BJIAJICIOIET0 HE HaOOpOM 3HaHUM, a (yHKIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh croco0amMu U
YMEHHUSIMH aKTUBHOI'O MOJIY4EHUsI 3HAHUIM M MPUMEHEHUS WX B PEAIbHOW >KU3HM JJIsI pelIeHus
MIPaKTUYECKUX 3a/1ay.

B cB3M Cc 3TMM npu U3ydeHUU INpeaMeTra «XUMHS» JOMUHHUPYIOIIEEe 3HAYCHHE
IpUOOpPETAIOT TaKKe LEeNH U 3a]a4H, KaK:

amantanus  oOydarolMxcs K  yCIOBMSM  JMHAMHUYHO  Pa3BUBAIOILEroCs MUpa,
(dbopMHUpOBaHUE HWHTEIUIEKTYaJbHO pa3BUTONH JMYHOCTH, TOTOBOM K CaM0OOpa30BaHHUIO,
COTPYAHMUYECTBY, CaMOCTOSATEIbHOMY TMPHHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dopmupoBaHue y O0Oy4YalOIMXCS KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I PA3IMYHbIX BUIOB JCSITEIBHOCTU: PELICHUs MPOOIIEM,
MOWCKa, aHanmm3a U o00paboTku uH}oOpManMy, HEOOXOAMMBIX I INPHOOPETEHUs OINbITa
NS TeIbHOCTH, KOTOPas 3aHMMAaeT BaKHOE MECTO B IMO3HAHMM XHMHH, & TaKXKeE JJIsI OLIEHKH C
MO3UIINH SKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHU S BEIIECTB U XUMUYECKUX MTPOI[ECCOB
Ha OpPraHu3M YelIoBeKa U MPUPOTHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX MHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEH
o0yyarommxcs: CIHOCOOHOCTH CaMOCTOATEIbHO HpPHOOpETaTh HOBbIE 3HAHUA IO XUMHHU B
COOTBETCTBHMHM C )KM3HEHHBIMU NOTPEOHOCTSIMH, HCIOIb30BaTh COBPEMEHHbIE HH(POPMAIIOHHbIE
TEXHOJIOTUHU JUIsl IOMCKA U aHa/In3a y4eOHOH U HaydHO-ITONYJIIpPHON MH(POPMALIMU XMMHYECKOT 0
COZlEpXKaHUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIIUXCS ACCOLMATUBHOIO M JIOTHYECKOTO MBIIIICHUS,
HaOJII01aTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBbI, B
YaCTHOCTH, IPU IUTAHUPOBAHUM U IIPOBEACHUN XMMHUYECKOI0 IKCIEPUMEHTA;

BOCIIUTaHUE Yy oOOy4aroumxcsd YOSKIEHHOCTH B T'yMAaHMCTUYECKOW HaNpaBICHHOCTH
XUMHUM, €€ BaXHOM poiM B  peumleHUuH IJ00albHBIX MpoOJieM  pPaluOHAJIBHOTO
IIPUPOJIONIOIB30BAHUS, IIONOJIHEHUSI DHEPreTUUYECKUX PECYPCOB U COXPAHEHUS IIPUPOJHOrO
paBHOBECHS, OCO3HAaHUS HEOOXOAMMOCTH OEpEKHOrO0 OTHOLIEHHUS K IPUPOLE U CBOEMY
3/I0pOBBIO, @ TAK)KE NMPUOOPETEHUS OMBITA UCIOJIB30BAHUS MOMYUYEHHBIX 3HAHUN JUISl IPUHATHS
IPaMOTHBIX PEIIEHUH B CUTyallUsIX, CBA3AHHBIX C XUMUYECKUMHU SBJICHUSIMH.

B y4ueGHOM mutaHe cpenHero o0Iiero oopa3oBaHUs MPEAMET « XUMHUS» 0a30BOr0 YpPOBHS
BXOJIUT B COCTaB MpeAMeTHOMN o0nactu «EcTecTBEeHHO-HAayUHbIE TPEAMETHI.



OO1iee YMCIIO YacoB, OTBENEHHBIX ISl M3yYCHHUS] XUMHH, Ha 0a30BOM YPOBHE CPEIHEro
obmrero odpazoBanusi, cocraBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hememo), B 11
kimacce — 34 gaca (1 gac B Henelmo).



COJEPXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudyeckne 0OCHOBBI OPraHMYECKON XMMHHU

IIpenMer opraHMyecKoil XMMUHU: €€ BOZHUKHOBEHHUE, PA3BUTUE U 3HAUYECHUE B NOJIyYEHUU
HOBBIX BEILIECTB U MaTepualioB. Teopus cTpoeHHs opraHudeckux coequHenunii A. M. bytneposa,
e€ ocHoBHbIe mToJOXKeHUs. CTpyKTypHble (GOpPMYIBI OpraHMYecKHX BemlecTB. [ omosorus,
n3oMepHsi. XUMUYECKasl CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJIUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o  KjJaccupUKAlMM  OpraHMYECKUX  BemiecTB.  HomeHkiIaTypa
OpPraHWYEeCKUX COEAMHEHMH (cucTeMaThueckas) W TPUBUAIbHBIE HA3BaHUS Ba)XXHEHMIIMX
MIPEICTABUTENIEN KJIACCOB OPraHUYECKHUX BEIECTB.

OKClepUMEeHTaJIbHbIE METO/Jbl U3YUYEHUs BEIIECTB M UX NPEBPALLlEHUI: 03HAKOMIIEHHE C
o0pa3iamMu OpraHMYecKHX BEIIECTB M MaTepualaMHd Ha MX OCHOBE, MOJAEIMPOBAHHUE MOJEKYI
OpPraHWYeCKUX BEUIECTB, HaOJIOJEeHNE U ONHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
IPEBPAIICHUI0 OPraHMYEeCKUX BEIIECTB MIPH HarpeBaHuH (IUIaBleHUEe, OOyTIIMBAaHUE U TOPEHHUE).

YrieBoaopoasnl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUMU psiA. MeTaH W 3TaH — MPOCTEHUIIHe
MPEJCTaBUTENIM AJKaHOB: (PU3UUYECKHE M XHUMUYECKHE CBOWCTBAa (peakUuu 3aMelleHus U
ropeHusi), HaXOXJACHHUE B IPUPO/IE, NOITYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAll. DTUIIEH U IPOIMUJIEH — MPOCTEeHIIne
MPEJCTAaBUTENIM AJIKEHOB: (M3UYECKUEe M XHMHUYECKHE CBOMCTBA (peakiuu THAPHPOBAHUS,
raJloreHupoBaHus, TUAPATALUH, OKUCICHHS U TTOIMMEpU3aIiH ), TOJTyYeHHE U IPUMEHEHUE.

Ankanuensl: Oytaguen-1,3 u metunOyranuen-1,3: cTpoeHHe, BaKHEHITNE XUMHUYECKHE
cBoiicTBa (peakuus monuMepusanun). [lonydeHne CHHTETHYECKOro KaydyKa 1 Pe3UHBI.

AJNKUHBL: COCTaB M OCOOEHHOCTM CTPOCHHS, TOMOJIOTHUECKUH pAld. AIETHIeH —
MIPOCTEUINNI NPEACTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (PU3NMUECKNE U XUMHUUYECKHE CBOMCTBA
(peakuuu rUIpUpOBaHUs, FAJIOT€HUPOBAHNS, THApAaTALlUU, TOPEHNUS), TOJIyUEHUE U IPUMEHEHHE.

Apensl. benzon: cocra, crpoeHue, (U3MUECKHMe M XUMHUYECKHE CBOWCTBA (peakimuu
raJIoTeHUPOBAaHUSl U HUTPOBAHHUA), MOJyueHHUE U TpHUMEHEeHHe. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ce0lUCmea (Peaxkyuu 2ai02eHUpoO8anus U HUMpOBanus), noayueHue u
npumenenue. TOKCMYHOCT apeHOB. ['eHeTHyeckas CBs3b MEXIY YIVIEBOJOPOAAaMH,
MPUHAJICKAITIME K Pa3JIUIHBIM KJIaCCaM.

[TpupoaHble UCTOUHUMKHU yTieBO10poaoB. [IpupoaHslii Ta3 U nonyTHbIE HE(QTAHbIE Ia3bl.
Hebts u e€ mnpoucxoxaenue. CrnocoObl mnepepabOTKu He(TU: MEperoHKa, KPEKUHT
(TepMuueckuii, KaTaauTU4deckuii), muponus. [IpoaykTel nepepaboTku HEDTH, UX MPUMEHEHUE B
IPOMBILIIEHHOCTH U B ObITY. KaMeHHBIN yromib U MPOAYKTHI €ro nepepadoTKH.

DKClepuMEHTaJIbHbIE METOJIbl M3yUYEHHUs BELIECTB U UX MPEBPAILCHUI: 03HAKOMIIEHUE C
obpa3uaMu IiaacTMace, KaydykoB M pe3uHsl, kKomiekuuu «Hedgte» u «Yronb», MogenupoBanue
MOJIEKYJ YTJIE€BOAOPOAOB U TaJlOr€HONPOU3BOAHBIX, IPOBEJEHUE NPAKTUUYECKONW pPabOTHI:
IIOJIy4EHHE ITUJICHA U U3YUEHUE €r0 CBOMCTB.

Pacuérnrlie 3amaumn.

Boluncienuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOT'O BEIIECTBA MJIM NPOAYKTa PEAKLIUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJTHOT'O U3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKINN).

Kucnopoacoaep:kamue opranu4eckue coeIMHeHUs

[IpenenbHble OMHOATOMHBIE CHUPTHL. MeETaHOA M AITaHON: CTpOeHHe, (HU3NYEcKHe U
XMUMHMUYECKHE CBOMCTBA (PEaKkUMM C aKTUBHBIMM METAJUIAMU, TaJOr€HOBONOPOAAMHM, TOPEHUE),




npuMeHeHue. BoropoaHbie CBsA3M MEXIy MOJIEKYJIaMu CIUPTOB. JlelicTBUE METaHOJIA U 3 TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroatoMHble CHOUPTHL. ODTWIEHIJIMKOIAb M TJMIEPUH: CTpOeHHe, (QU3UUYECKHE HU
XMMHUYECKUE CBOMCTBA (B3aUMOJEHCTBUE CO LIEIOUYHBIMU METAJIJIAMU, KaueCTBEHHAas peakliys Ha
MHOI'0OaTOMHBIE CIUPTHI). JlelicTBMEe Ha OpraHu3M 4eloBeka. lIpuMeHeHue TriaulepuHa |
STUJIEHTJIUKOJISL.

deHon: CcTpoeHHE MOJIEKYNbI, (PU3NYECKHMEe M XHMHUYECKHe CBOWMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue peHona.

Anbneruapl U Kemowusl. DopMmanbaeru], aieTanbAerui: CTpOeHHe, (u3nueckue u
XMMHUYECKHE CBOICTBa (peaklHUU OKUCICHHMS M BOCCTAHOBJICHHUS, KauyeCTBEHHBIC pEaKIUH),
[IOJTyYeHHE U TPUMEHEHUE.

OnHOOCHOBHBIE MpPEJEIbHbIE KAPOOHOBBIE KMCIOTHl. MypaBbHHAsI U YKCYCHAsl KUCIOTBIL:
cTpoeHne, Gpuzndeckue 1 XMMUYECKHUe CBOWCTBA (CBOICTBA, 00IIMeE IS Ki1acca KUCIIOT, peakius
sTepuduKanmn), MojgydyeHue U mnpumeHeHue. CTeapuHOBas M OJIEMHOBas KHUCIOTHI Kak
IpeCTaBUTENN BBICHIMX KapOOHOBBIX KHUCIOT. MbUla KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE NEUCTBHE.

CrnoxHble 3QUphl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3(DUpOB.
Kupsl. I'mppoims xxupos. [Ipumenenue xxupoB. bruosornueckas posb KU POB.

VYraeBoasl: cocTaB, Kiaaccu(uKanus yrieBoaoB (MOHO-, M- M ToJaucaxapuibl). ['moko3a —
IpoCTeHIINil MOHOCaxapuJ: OCOOCHHOCTU CTPOEHMSI MOJIEKYJbl, (U3UUECKHE U XUMHUYECKUeE
cBoiicTBa (B3ammozneicTBue ¢ ruapokcuaoMm meau(ll), okuciaeHMe aMMHa4yHBIM PacTBOPOM
okcuga cepebpa(l), BoccTraHOBJICHHE, OpOKCHHE TIIFOKO3bI), HAXOXKICHHE B TPHPOJE,
npuMeHeHue, ononornyeckas posib. orocurte3. DpykTo3a Kak U30Mep TITFOKO3HI.

Kpaxman u nemnosno3a Kak mpupojHblie noiauMmepsl. CTpoeHne Kpaxmaia U LeJUTI0I03bI.
dusnueckre 1 XMMUYEeCKue CBOWCTBA KpaxMasa (THIpOJn3, KaueCTBEHHAs! PEaKLUs C HOJIOM).

OKcIlepUMEHTaJIbHbIE METOJbl M3YUEHHUS BEIECTB M HUX IPEBPAILECHUI: IPOBEIEHUE,
HAOIoIeHHEe M ONHCaHHWE JIEMOHCTPAI[MOHHBIX OIBITOB: T'OPEHHE CIUPTOB, KaueCTBEHHBIE
peakuuyu OAHOATOMHBIX CHHUPTOB (OKMcIeHue sTaHosna okcuaom wmenu(ll)), MHOroaToMHBIX
cnupToB (B3aumojeiicTBue riumepuHa ¢ ruapokcugom menu(ll)), ampaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuga cepebpa(l) u rumpokcunom wmeau(ll), B3zaumoneiicTBue
KpaxMalla ¢ HOJOM), MpPOBEACHHE IMpPAKTUUECKOW paboOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnsie 3anaun.

Bbluncnenus 1o ypaBHEHMIO XUMHUYECKOW peakuuu (Maccbl, 0ObéMa, KOJIMYECTBA
MCXOJHOTO BELIeCTBAa WJM TMPOAYKTa PEaKIUH II0 M3BECTHBIM Macce, 00bEMY, KOJIUUYECTBY
OZTHOTO U3 UCXO/HBIX BEIECTB UM MPOAYKTOB PEAKIIUH).

AzoTconepxalie OpraHM4ecKue COeINHEHUS.

AMUHOKHUCIOTBI Kak aM(@oOTepHble oOpraHudeckue coequHeHus. Dusnyeckue U
XUMHUYECKHE CBONCTBA AMHMHOKHCIOT (Ha TMpUMeEpe TIulMHA). buomormdyeckoe 3Ha4YeHHE
amuHOKHCIOT. [lenTunb.

benku xak npupoJHBIE BBICOKOMOJIEKYJISIpDHbIE coenMHeHus. llepBuuHas, BTOpUYHAs U
TpeTHYHasi CTPyKTypa OeikoB. XUMHUECKHE CBOMCTBAa OEIKOB: THAPOIN3, JEHATypalus,
Ka4yeCTBEHHbIC PEAKIINU Ha OJIKH.

OKcrepuMeHTaJIbHbIE METOAbl M3YUEHHUS BEIIECTB M MX NpeBpalleHuil: HaOIoJeHHe U
OINMCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JeHAaTypalus OENKOB MpH HAarpeBaHUU, IIBETHbHIE
peaxknuu OeIKoB.

BbicokomoiieKky/IsipHbIe COeUHEHUS

OCHOBHbBIE TOHATHS XMMHHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHMH: MOHOMED, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPU3ALUU, CPEeNHAsl MoJeKysspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BRICOKOMOJIEKYJIIPHBIX COSAMHEHUI — OJUMEpU3alits U MOJUKOHIeHC Al



OKCIIepUMEHTaIbHbIE METOABI U3YyUEHUs BEILECTB M UX IPEBPALCHUI: 03HAKOMIIEHUE C
o0pa3uamMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaY4YKOB.

MexnpeaMeTHbIE CBSA3H.

Peanuzanms MeXIpeAMETHBIX CBS3€W NPU M3YYEHUH opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCA Ye€pe3 MCII0Jb30BaHME KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, TaKk M
MTOHATHUH, SIBJISAIOIUXCS CUCTEMHBIMU JUISA OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOume ecTecTBEHHO-Hay4HbIC IOHATUSA: SIBJICHHE, HAay4HbIH (aKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukanus, MEepUOIUYHOCTh, HAOIIONEHHE, H3MEpPEHue,
9KCIIEPUMEHT, MOJIEJINPOBAHUE.

dusznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHb,
BELIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHME BEIIECTBA, (PU3MUECKUE BEITUUYMHBI U €IUHUIIBI
UX U3MEPEHHUS.

Bbuonorus: kierka, opraHusM, Omocepa, oOMEH BeEUIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOrMYECKU aKTUBHbIE BelllecTBa (O€JIKU, YIIIeBOIbI, )KUPbI, (PEepMEHTHI).

['eorpacusi: MUHEpalIbl, TOPHBIE IOPO/IbI, TOJI€3HbIE UCKONIAeMble, TOIJIMBO, PECYPCHI.

TexHoJIOrHsA: NUILEBbIE IPOAYKTHI, OCHOBBI PAllMOHATIBHOTO IUTAHUS, MOIOIIHME CPEACTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE IIPENapaTsl, MaTEPHAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XMMHH

XuMudeckuii 3ieMeHT. AToM. Sapo artoma, H30TONBL. DJEKTpOHHAas 000J0YKa.
DHepreTuvecKue ypoBHHU, MOJAYPOBHH. ATOMHBIE opOUTaNH, S-, P-, d- aneMeHThl. OCcOoOCHHOCTH
pacripeziesieHust 3JIEKTPOHOB MO OpOMTANIIM B aToMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DneKTpOHHAas KOHQUTypaius aTOMOB.

Ilepnonuuecknii 3axkoH u Ilepuogmdeckass cucrema xumuyeckux odnemeHtoB J[. M.
MenneneeBa. CBs3b INepHOAUMYECKOro 3akoHa U Ilepuomnueckoil CHCTEMBI XUMHUYECKHX
anemenToB JI. M. MeHneneeBa ¢ coBpeMeHHON Teopueil CTpOeHHs aTOMOB. 3aKOHOMEPHOCTU
M3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
110 FPYIIIaM U IepruoiaM. 3Ha4eHH e MepUOANYECKOro 3aKOHA B pa3BUTUU HAYKHU.

Ctpoenmne BemiecTBa. XHUMHUYECKash CBs3b. BUIbl XWMHUYECKOH CBS3UM (KOBaJICHTHAS
HENOJIsIpHas. M MOJIApHas, MOHHAs, MeTajyindeckas). MexaHu3Mbl o0pa30oBaHUsI KOBAJEHTHOM
XUMHUYECKON cBsi3M (OOMEHHBIA M JOHOPHO-AKIENTOPHBIN). BomoponHas cBsizb. BaneHTHOCTD.
DIIEKTPOOTPULATEIbHOCTh. CTeneHb OKUCIICHHS. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYISPHOIO U HEMOJIEKYJIIPHOIO CTPOEHUsS. 3aKOH IMOCTOSHCTBA COCTaBa
BeUIeCTBA. THUIBI KPUCTAUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTBA BELIECTB OT THUIIA
KPUCTAJIJINYECKON PEIETKH.

ITonsTe o nucnepcHbIX cucremax. VcTHHHBIE M KOJUIOMAHBIE PAacTBOpBl. MaccoBast A0
BEIL[ECTBA B PACTBOPE.

Knaccugukanuss Heopranuueckux coequHeHuil. HomeHkimaTypa  HeopraHu4ecKuX
BelecTB. ['eHeTMueckas CBsSI3b HEOPraHMYECKHX BEIIECTB, MPUHAJISKAINMUX K Pa3IUYHBIM
KJIaccaM.

Xumnueckast peaknus. Knaccudukamuss XMUMHUYECKUX pEaKIHMii B HEOPTaHHUYECKOW H
OpPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS
SHEPrUU MPU XUMHUYECKUX PEaAKLHSX.



CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMBbIe pPEaKIIHH.
Xumnueckoe paBHOBecue. DakTOphl, BIMAIOLNIME HA COCTOSHHE XHMHUYECKOI'O PaBHOBECHS.
[Ipunnun Jle laTense.

OnexTponuTuyeckas aucconunanus. CunbHble U cialble A1eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCHasi, HEMTpasibHasl, LIEJI0YHAas.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKcIlepUMEHTaJIbHbIE METOJbl M3Y4YEHMs BEIECTB M MX IPEBpALICHUIN: JEMOHCTpALU
tabmun «Ilepumonuyeckas cuctema xumuueckux snemeHToB [[. 1. MenneneeBa», u3ydeHue
MoJielel KpUCTAJUIMYECKUX pPElETOK, HaONIoJIeHHe W ONHCaHhe JEeMOHCTPAllMOHHBIX U
71ab0paTOPHBIX OMBITOB (pa3fioKEHHWE IEepPOKCHAa BOAOpOJAa B MPHUCYTCTBHM KaTajlM3aTopa,
OIIPEEIICHUE CpPeNbl PACTBOPOB BELIECTB C IIOMOILIBI YHHBEPCAJIBHOIO MHJIMUKATOpA, PEaKLHUU
MOHHOTO OOMEHa), MPOBEICHHE MPAKTHUYECKOH palboThl «BnusiHME pa3iu4HBIX (AKTOPOB Ha
CKOPOCTb XUMUYECKOU PEaKIun».

Pacuérnrlie 3amaun.

PacuéTpl 10 ypaBHEHUSM XMMHUYECKUX PEAKIUI, B TOM YKCII€ TEPMOXUMUYECKHE PACUETHI,
pacu€rsl ¢ UCIOJIb30BAaHUEM MOHATHUS «MACCOBAs 10J1s BELIECTBAY.

Heoprannyeckasi Xumust

Hemeramsl. [lonoxkenue HemerauioB B Ilepmoandeckod cucTeMe XMMHYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOe€HMsI aTomMoB. (Du3HUECKHE CBOMCTBa
HEMETaJUIOB. AJIOTPOIUS HEMETAIIJIOB (Ha MpuMepe KHciIopoa, cepol, hochopa u yriepozaa).

XuMHYecKre CBOICTBA Ba)KHEHIIMX HeMeTa/ioB (TaloreHoB, cepbl, azora, (ocdopa,
yriaepoa U KpeMHHUS) U UX COEAMHEHUHN (OKCUIO0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOAOPOAHBIX
COCTMHEHU ).

IIpumeHenne BaKHEHIUX HEMETAJIOB U UX COECAVMHEHU.

Merannsl. [lonoxenue merawioB B [leproanyueckoil cucreMe XUMUYECKUX 3JIEMEHTOB [].
N. MenneneeBa. OcOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000J0YEK aTOMOB MeTainoB. Obmue
¢buznyeckue cpoiicTBa MeTauioB. CIUIaBBI METANNIOB. DJIEKTPOXUMHUYECKUN PSIJl HANPSHKCHUN
METaJlIOoB.

XUMHUYECKHE CBOWMCTBA BAXXHEUIIUX METAUIOB (HATPUW, KajdWi, KaJbIMH, MarHui,
AIIOMMHMM, ITUTHK, XPOM, JKeJIe30, MEJIb) U UX COCIUHEHUH.

O6ume criocoObl mostydeHus: MetayioB. [IpuMeneHre MeTasioB B OBITY U TEXHUKE.

OKCIIepUMEHTAJIbHBIE METOAbl HM3Y4EHHUs BEIIECTB W UX IPEBpALICHUI: H3ydeHHE
KOJIeKIMN «MeTajulbl M CIUIaBbl», OOpa3lloB HEMETAJUIOB, DPELIEHHE HKCIEPUMEHTaJIbHbIX
3aja4, HaONIOJEHHME M  ONUCAHME JIEMOHCTPALMOHHBIX U  J1a0OpaTOPHBIX  OIBITOB
(B3auMoJeicTBUE THAPOKCUIA ATIOMUHUSA C pAacTBOpAMU KUCIOT M IIEJIOYeH, KaueCTBEHHBIE
peaKury Ha KaTHOHBI METAJIOB).

Pacuérnrlie 3amaumn.

Pacuérbl Macchl BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce UM 00bEMY OJHOIO M3 YYACTBYIOIIMX B peaklUMU BEIIECTB, pacu&Tbl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) IPOJYKTOB pPEAKLUHU, €CJIU OJJHO U3 BEILECTB UMEET IPUMECH.

XuMus 1 )KU3Hb

Ponb xumMuu B 00€CIIedeHNH 3KOJIOTHYECKON, SHEPr eTHUYECKOM U MUIEBOH O€30MacHOCTH,
pa3BUTHM MenuUMHBL. [loHSATHE O HayyHbIX METOJAaX IO3HAHUS BEIIECTB U XHUMHYECKHX
peakiui.

[IpencraBinenus o0 oOOmMX HAy4YHBIX MPHUHIMUIAX MPOMBIIUIEHHOTO TOJIYYeHHUS
BaKHEHIINX BEIIECTB.

YenoBek B MHpEe BEIIECTB M MaTEpHAJIOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAaCKH, CTEKJIO, KepamMHuKa, MaTepuajbl sl 3JIEKTPOHUKH,
HaHOMAaTEpUaJIbl, OPraHMYECKHE U MUHEPAJIbHbBIE YA00PEHNUS.

XuUMHSI ¥ 370pOBbE YEIOBEKA: IMpaBUJa MCIOJb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOrO UCIOJIb30BAHMS MTPEMapaToB OBITOBOM XMMUH B MOBCEIHEBHON KHU3HU.



MexnpenMeTHbIe CBA3U.

Peanuzanuss MeXnpeaMeTHbIX CBSI3ed MpU M3YYEHHUU OOIIell U HeOpraHM4ecKoil XMMHUH B
11 kiacce ocyulecTBISETCS Yepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATHH, SBJISIOMMXCS CUCTEMHBIMH JIJIsI OTAEIbHBIX NMPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOume ecTecTBEHHO-HAYYHbIE IOHATHS: HAaydHbIH (DakT, TUIOTE3a, 3aKOH, TEOpHs,
aHanmM3,  CUHTe3,  KJacCH(UKAIMs,  MEepPUOAUYHOCTb,  HAOIIOACHHME,  DKCIIEPHMEHT,
MOJIETIMPOBAHKE, UBMEPEHHE, ABIICHUE.

®duznka: maTepus, dHEprus, macca, aTOM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOIl,
PaTMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUIl YpOBEHb, BEILIECTBO, T€JIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3MUECKIE BETMYUHBI U €AMHUIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: knerka, opraHmsM, 3KocucTema, Ouocdepa, Makpo- U MHKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpacusi: MUHepaJibl, TOPHBIE TOPO/BI, 10JI€3HbIE UCKOIIaeMBble, TOIJIMBO, PECYPCHI.

Texnousorus: XMUMHYECKasl  IPOMBILUIEHHOCTD, MeTaJlTy prus, IIPOU3BOICTBO
CTPOUTEIIBHBIX MaTEepUasos, CEJIbCKOXO351ICTBEHHOE IIPOU3BOJICTBO, NUIIEBast
IIPOMBILIEHHOCTh, (papMalieBTHUECKass IPOMBIIIJIEHHOCTh, IPOU3BOJACTBO KOCMETHUYECKHUX
IIPeNnapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTEpUajIOB, JIEKTPOHHAsI IPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA IIPOTPAMMLBI 110 XMMHUKU HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS OO0yYarolUMMHCS
MporpamMM CpeaHero obiiero odpa3oBaHus (JMUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-meronuueckoidi OCHOBOM it pa3pabOTKU MIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IIPOrpaMM CPEAHEro 00IIero oopa3oBaHUs ABJISETCA CHCTEMHO-AESTEIbHOCTHBIN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIbHOCTHBIM MOAXOJOM B CTPYKType JUYHOCTHBIX
pe3ysibTaTOB OCBOEHHUS IMpeaAMeTa «XUMHUS» Ha YpoBHE cpenHero oOmiero o0Opa3oBaHUS
BBIJICTICHBI CIIEAYIOIINE COCTABIISIONIHE:

OCO3HaHUE O0YYarOMIMMHUCA POCCHICKOM Tpa)IaHCKONH HMIEHTMYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITENIbHOCTU M CAaMOOIPEEIIEHUIO;

HaJIMYue MOTHBALMU K 00yUYEHUIO;

LIEJIEHAIIPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
[EHHOCTEH U MCTOPHUYECKUX TPAAHUIHi 6a30BOM HAYKH XHUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaloIUXCsl PYKOBOACTBOBATHCS B CBOEH JEATENBbHOCTU
LHEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYLIUMHU I[€IOCTHOH CHCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HaJlMyue NPaBOCO3HAHUS 3KOJOIMYECKOW KYyJIbTYypbl M CIOCOOHOCTM CTaBUTh LENU U
CTPOUTD KU3HEHHBIE IIJIAHbI.

JIuuHOCTHBIE pEe3yJibTaThl OCBOEHHS MpeAMeTa «XUMHUS» JIOCTUTalOTCi B EIUHCTBE
yu4eOHOH W BOCHHUTATEIbHOH JAESITENPHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKHMH,
COLMOKYJIbTYPHBIMU, JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMM U HJI€aJlaMU  POCCHUHCKOIO
FPaKJAHCKOTO OOIIECTBA, MPUHATHIMA B OOIECTBE HOpPMaMHM W MpaBWIAMHU TIOBEACHUS,
CIOCOOCTBYIOIIMMHU TIpOIleccaM CaMOIIO3HAaHUS, CAaMOPa3BUTHS U HPABCTBEHHOT'O CTaHOBJICHUS
JUYHOCTH 00YYaIOIIUXCsl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHS MpenMera « XUMHUS» OTpakaroT cHOPMHUPOBAHHOCTD
OIbITa II03HABATEJIBHOW W TPAKTHUYECKOM JEATEIbHOCTH OOY4YaroIIUXCs IO pealu3alluu
MIPUHATBHIX B O0IIECTBE LIEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpasxIaHCKOr0 BOCIUTAHUS .

0CO3HAHUS 00YYarOIIMMHUCS CBOUX KOHCTUTYLMOHHBIX MPaB M 005S3aHHOCTEH, YBaXKEHHS K
3aKOHY U IIPABOMOPAIKY;

MIPEJICTABICHNUS] O COLMAJIBHBIX HOPMaxX M MPAaBUIAX MEXKJIMYHOCTHBIX OTHOILUEHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEIbHOCTU IIPU CO3/1aHUU YUEOHBIX ITPOEKTOB,
peleHny y4eOHbIX U 03HABATEIbHbIX 3a/1a4, BBINOJIHEHUHN XUMUYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTH MOHWMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI APYTHUX
IIpY aHAJIK3€ Pa3IMYHBIX BUAOB YU€OHOU AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS .

[IEHHOCTHOI'O OTHOLIEHHUS] K HCTOPUUYECKOMY M HAay4dHOMY HACJEIHUI0 OTEYEeCTBEHHOM
XUMUU;

YBa)XEHUS K IPOLECCY TBOpYECTBa B 00JIACTU TEOPUU U MPAKTUYECKOI'O0 MPUMEHEHHUS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHIKCHHSI HAyKH €CTh Pe3yJbTaT IJIUTEIbHBIX HaOIIOJCHMUIA,
KPONOTIUBBIX SKCIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

WHTEpeca U TI03HABATEJIbHBIX MOTHBOB B TIOJYYEHHMM U TMOCJIEAYIOIIEM aHalu3e
nH(OPMAIH O MEPETOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI' O CO3HAHMS, ’THUECKOI0 IIOBEICHUS;



CIOCOOHOCTH OLIGHHMBAaTh CHTYalldd, CBSI3aHHbIE C XUMHYECKUMHU SBICHUAMHU, H
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTHY;

TOTOBHOCTH OLICHUBATh CBOE IOBEAEHUE W IOCTYNKUM CBOMX TOBApHUIIEH € MO3UIUU
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHME MOCIEACTBUI ATUX MOCTYIIKOB;

4) GpopMHpOBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUS LIEHHOCTeH 370poBOro H 0Oe3omacHOro obpasza >KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 37]0POBBIO;

coOJoIeHns TpaBuil 0€30MacHOr0 OOpalleHHs] C BEIIECTBAMH B OBITY, IMOBCETHEBHOU
JKW3HU U B TPYIOBOU JIESITETLHOCTH;

MOHUMAaHUs LEHHOCTH TNPaBWI HMHAMBUIAYATbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalLUSAX, YTPOKAKOIIMX 3I0POBBIO U KU3HU JIIOJEH;

OCO3HAHUSI TOCIIENCTBUA W HENPHUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aKOTOJs,
HapKOTHKOB, KypeHHsI);

5) Tpya10BOIro BOCIIMTAHUSA:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEe0BATEeIbCKON JeaTeIbHOCTH,
00I11ECTBEHHO 10JIE3HOM, TBOPUECKON U IPYTrUX BUJIAaX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEUICHMH NPAKTHYECKUX 3a/Ja4 COLMAJbHOU
HaInpaBJICHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY HM3y4eHHIO Mpodeccuil pa3inuyHOro ponaa, B TOM 4ucie Ha
OCHOBE IIPUMEHEHHUSI IPEAMETHBIX 3HAHUH 110 XUMUU;

YBa)K€HUS K TPYLY, JIOASIM TPyAa U pe3yjbTaTaM TPYJIOBOM 1€ATEbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBHUIYaJbHON TpPAaeKTOPHUU OOpa30BaHUsA,
Oynymed npodeccuu U peau3aiii COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C yYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JI0rMYECKOro BOCIIMTAHMSI:

HKOJIOTHYECKH 11eTIeCO00pa3HOr0 OTHOMICHHS K MPUPOJIE, KAaK HCTOYHHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIIc;

MOHUMAaHUS TJI00aJTBHOT0 XapaKTepa YKOJOTHYECKHUX MPOOJIeM, BIUSHUS SKOHOMUYECKHUX
MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATBHOU CPEbL;

OCO3HAHMST HEOOXOUMOCTH HMCITOJb30BaHUS TOCTUKEHUN XUMUHU ISl PEIICHUS BOITPOCOB
PalMOHAIILHOTO MPUPOAONOIb30BaAHHUS;

AKTUBHOI'O HENPUATHS ACHCTBUM, MPUHOCIIIUX BPEN OKPYKAIOUIEH MPUPOAHOM Cpelne,
YMEHUSI MPOTHO3UPOBATh HEOIATONPUITHBIE SKOJIOTMUECKUE TOCIENCTBUS MPEIITPUHUMAEMBIX
JIECTBUM U NIPEIOTBPALIATh UX;

HaJM4Msl Pa3BUTOrO SKOJOIMYECKOrO MBIIIJIEHHS, 3KOJIOTMYECKOW KYJIbTYpbl, OIbITA
JEeSATENbHOCTH  HKOJIOMYECKOM  HAIlpaBIEHHOCTH, YMEHHS pYKOBOJACTBOBATbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATHBHON M COIIMAIBHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTHUBOCTOSITH UACOIOTHH XeMOo(pooHH;

7) IEeHHOCTH HAYYHOTO NO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHOHN MPAKTHKH;

MOHUMAaHUA cleuu(UKH XUMHHM KaK HayKd, OCO3HaHHs e€ poilu B (QOpPMHUPOBAHHH
palMOHAIBHOT'O HAYYHOT'O MBIIIJIEHUS, CO3IaHUH LEIOCTHOTO TIPEICTABIICHH 00 OKPYKaIOIIeM
MHpE KakK O €IMHCTBE MPUPOABl U YEJIIOBEKA, B MO3HAHMM NPHUPOIHBIX 3aKOHOMEPHOCTEH W
pelIeHu: MpooJIeM COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHU JUIsl COBPEMEHHOW NHMBWIM3ALNU: B €€
TYMAaHUCTUYECKOW HAMPABJIEHHOCTH W Ba)XHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepHajibHOU
KYJbTYpbl, PEIICHUHU TJIO0AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM,
OHEPreTUYECKON, TMHINEBOH ¥ OKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI,



o0ecreueHN  yCIOBUN YCHEIIHOTO TPYda U DKOJIOTHYECKH KOM(OPTHOI HKU3HU KaXA0T0 4ieHa
00I111eCTBA;

€CTECTBEHHO-HAaY4YHOI TIpaMOTHOCTU: TIOHMMAaHHUSl CYLIHOCTH METOAOB I1O3HAHUS,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOIb30BaTh MOJyYaeMble 3HAHUS IS
aHalM3a W OOBSICHEHHS SIBJICHHH OKPYI)KAIOIIEro MUpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
YMEHHUS J1eJ1aTh 000CHOBAaHHBIE 3aKIIOYCHUS HA OCHOBE HAYYHBIX ()aKTOB U UMEIOLIMXCS JaHHBIX
C LIEJIBIO TIOJyUEHHS JOCTOBEPHBIX BBIBOZOB;

CIOCOOHOCTH CaMOCTOATEIBHO MCII0JIb30BATh XMMHUECKHE 3HAHUS JJIs pelleHus: MpodieM
B peaJIbHBIX )KU3HEHHBIX CUTYallUAX;

MHTepeca K MO3HAHUIO U UCCIIEe0BaTEeNbCKOM 1eATeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW 110 XUMHU B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTepeca K OCOOCHHOCTSIM TpyAa B pasnuuHbiX chepax mpodeccrnoHaabHON
NeSITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHUS YUEOHOro MpeaMera «XuMus» Ha YpPOBHE
cpemHero o01ero oopa3oBaHus BKIOYAIOT:

3HaYMMbIC 7151 (DOPMUPOBAHHUS MHUPOBO33PCHHS OOYYAIOIMIUXCS MEKIUCIUTLTHHAPHBIC
(MeXIIpeMeTHBIE) 00IIeHayYHbIE ITOHITHS, OTPAKAIOIIUE IIETOCTHOCTh HAYyYHON KapTUHBI MUPA
U crienuuKy METOI0B TIO3HAHUS, UCITOJIb3YEMbIX B €CTECTBCHHBIX HAayKax (MaTepHusi, BEUIECTBO,
SHEPrus, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHbIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeIOBAaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPyTHe);

YHUBEpCaIbHbIC yacOHBIS JIEUCTBUS (mo3HaBaTeNbHbIC, KOMMYHHUKATHUBHBIE,
perynaTuBHbBIE), oOecneunBaronme (opMupoBanue (QYHKIMOHAILHONM TI'pPaMOTHOCTH H
COIMAJIbHON KOMITETEHIIUU 00yUYaOIXCs;

CIIOCOOHOCTh ~ OOYYAlONIUXCS ~ MCIOJB30BaTh  OCBOCHHBIE  MEXKIHUCIUIUIMHAPHBIC,
MHPOBO33pEHYECKUE 3HAHUS W YHUBEpCAJIbHBbIC Y4eOHBIC ACHCTBUSA B TIO3HABATEIHHOU H
COLIMAJIbHOM IIPAKTHUKE.

MeTtanpenMeTHble pPe3yJIbTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU Y4EOHBIMU
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETyJISITUBHBIMH JICHCTBUSMHU.

OBJaieHne YHUBEPCATbHBIMHU Y4€OHBIMHU MO3HABATEIbHBIMU J€HCTBUAMM:

1) 6a30oBble JIOTHYECKHUE TeiiCTBUS:

CaMOCTOSTENIbHO (OpPMYJIIMPOBATh M aKTyaJM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTpENeNsATh UETN ASATEIbHOCTH, 3a/JaBas IMapaMeTpPbl M KPUTEPHUU HX JIOCTHIKEHUS,
COOTHOCHTH PE3YJIbTATHI IEITEIILHOCTH C ITOCTABJIICHHBIMU 1[EIISIMU;

WCIOJIb30BaTh TP OCBOCHUW 3HAHUNW TPUEMBI JIOTUYECKOTO MBINUICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TMOHSATUM M YyCTaHABIMBAaTh WX B3aWMOCBS3b, HCIOJIB30BATH
COOTBETCTBYIOIINE MOHATHUS JIs1 O0BSCHEHUS OTICIbHBIX (DAKTOB M SIBJICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHH JUUIS KJIACCU(PHKAIIMK BEIIECTB U XUMUYCECKHUX PEAKIU;

YCTaHABIMBATh TPUYHMHHO-CIICACTBEHHBIE CBS3H MEXK/Y H3y4aeMbIMH SBJICHUSMU;

CTPOUTH JIOTUYECKHUE PACCYXICHHUS (MHIYKTUBHBIC, [EIyKTUBHBIC, IO AHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHHSX, (OPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHUS;

MIPUMEHSThH B MPOIECCEe MO3HAHUSA, UCIIOJIb3yeMble B XMMUU CUMBOJIMYECKHE (3HAKOBHIE)
MOJIeH, TPeoOpa30BBIBATh MOJIECIIbHBIC MPEICTABICHUS — XUMHUYECKUM 3HAK (CUMBOJI) DJIEMEHTA,
XUMHUYecKas (opMyJsia, YpaBHEHHE XHMHYECKOM peaKIuu — TPH PpPeHIeHUH YIeOHBIX
MO3HABATENILHBIX M MPAKTUYECKUX 3a/]ad, MPUMEHATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS
JUTSI BBISIBJICHHSI XapaKTEPHBIX MMPU3HAKOB U3YYaEMBIX BEIIECTB U XUMHUYECKHUX PEaKIUH.



2) 0a30BbIE UCCJIET0BATENbCKUE 1eHCTBHSI:

BJIa/IETh OCHOBAaMH METO0B HayYHOTr'0 IMO3HAHUS BELIECTB U XMMHUECKUX peaKLuii;

dopmynupoBaTh I1€IM W 3aJaud HCCJIENOBaHUS, MCIOJb30BaTh IIOCTaBJICHHbIE U
CaMOCTOSITENIbHO CHOPMYIMPOBAHHBIE BOIPOCH B KaUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
111 POPMUPOBAHUS TUIIOTE3BI 10 IPOBEPKE MPABHIIBHOCTH BBICKa3bIBAEMBIX CYKICHUM;

BJIQJIETh HABBIKAMHU CaMOCTOSATEIBHOIO IIJIAHUPOBAHUS U IPOBENEHUS YUEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIONATh 32 XOJOM IPOIECcCca, CAMOCTOATEIbHO
MIPOTHO3UPOBAaTh €ro pe3yiabTaT, (opMynupoBaTh O0OOOLIEHHS W BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAaHHUSA, COCTABISITH 0OOCHOBaHHBINA OTYET O MPOAETaHHOM
pabore;

npuoOpeTaTh ONBIT YUYEHHYECKOW MCCIIEOBATENbCKOM U IPOEKTHON [EATEIbHOCTH,
MPOSIBIIATh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIBHOMY IIOMCKY METOIOB pELIECHUS
MIPaKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JIMYHbIX METOI0B ITO3HAHUSL.

3) padora c undopmanueii:

OPUEHTHPOBATbCA B PA3IUYHBIX MCTOYHMKAX MHpOpManuu (Hay4HO-TOMYJIspHast
JauTepaTypa XMMHUYECKOTO COAEp)KaHHs, CIpaBOYHblE I0coOMs, pecypchl HMHTepHeTa),
aHAJIM3UPOBATh MHQPOpPMAIMIO pa3JMYHbIX BHMJIOB U (QOpPM MpeICTaBICHUS, KPUTUUYECKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUUBOCTH;

(bopMyIMpoOBaTh 3apoChl M NPUMEHATh pPA3JIMYHBIE METOAbl INPH MOUCKE U OTOOpE
UHpOPMAIIH, HEOOXOJUMOH JUJIs BBIMOJIHEHUS Y4eOHBIX 3a/1a4 Ol pe/IeIEHHOrO TUIIA;

npuoOpeTaTh ONBIT UCMOJIb30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
Pa3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMY IpecTaBiIeHUs UHPOpMAIK (CXEMBI,
rpauky, 1MarpaMMbl, TaOJIULIbI, PUCYHKH U APYyTHE);

UCMOJb30BaTh HAaY4HbIH S3bIK B KayecTBE CpeAcTBa INpu paboTe € XUMHUYECKOH
uHpOpMalLue: TPUMEHATh MEXKNpeAMeTHble ((pu3nyeckue M MaTeMaTH4ecKue) 3HAKU M|
CHMBOJIBI, (hOPMYJIBI, a00peBUATYPBI, HOMEHKJIATYPY;

UCIOJIb30BaTh U IPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAJHOCTH.

OgiaieHHe YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMH 1eCTBUAMU

3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOil TeMbI B XO/€ Iuajiora W/uim JUCKYCCHUH,
BBICKa3bIBaTh HUJIEH, (OPMYIMPOBATH CBOM MPENJIOKEHUS OTHOCHUTENBHO BBIMOJIHEHUS
MPEAJI0KEHHOM 3a/1a4u;

BBICTYNAaTh C Ipe3eHTallMeld pPe3ybTaTOB IO3HABATEIbHOM AESTENBbHOCTHU, MOJY4YEHHBIX
CaMOCTOSITEJIbHO MJIK COBMECTHO CO CBEPCTHUKAaMH IIpU  BBIIOJHEHUU XUMHYECKOIO
JKCIIEpPUMEHTa, IMPaKTUYECKOH paboThl IO MCCIEOBAaHUIO CBOICTB H3Yy4aeMbIX BEIECTB,
peanu3anuyu y4eOHOro IpoekTa M (OpMYJIMPOBaTh BBIBOABI IO pE3yJibTaTaM IPOBEAEHHBIX
YCCIIeIOBaHUH MMyTEM COIIaCOBAHUS MO3ULIUH B X0/l 00CYKACHUS 1 OOMEHa MHEHHUSIMHU.

OBJajleHHe YHHBePCATbHBIMU PeryJsiTUBHBIMH 1eICTBUSIMMU:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYIIECTBJISATH CBOI IIO3HABATEJIbHYIO JEATEIbHOCTD,
ompenensas e€ Lenu M 3a7add, KOHTPOJIUPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
IpeJlaraeMblii allrOPUTM JCHCTBUI NPH BBINOJIHEHUH Y4EOHBIX M HCCIIEAOBATEIbCKUX 3a/ad,
BBIOMpPATh HanOoJee 3P (HEKTUBHBIN CITOCO0 X PEHICHHS ¢ Y4ETOM IOJY4YCHHS HOBBIX 3HAHHH O
BEIECTBAX M XUMUUYECKHX PEaKIUIX;

OCYIIECTBIISATH CAMOKOHTPOJb CBOEH JEATEJIbHOCTM Ha OCHOBE caMoOaHalu3a |
CaMOOIICHKH.

IHPEJMETHBIE PE3YJIBTATBI

10 KJIACC



[TpenmeTHBIE Pe3yAbTATHI OCBOEHUS Kypca «Opranuyeckas XUMUS» OTPaKaroT:

chOPMHUPOBAHHOCTh TIPEACTABICHUA O XUMHUYECKOM COCTaBIISIOMICH €CTECTBEHHO-
HAyYHOW KAapTHHBI MHpA, POJM XUMHUU B IO3HAHWUW SIBJICHUW MPUPOIBI, B (hOpMHpOBAHUU
MBIIUICHUSI ¥ KYJbTYpHl JIMYHOCTH, €€ (YHKIMOHAJIHLHOH TI'PaMOTHOCTH, HEOOXOIUMOW IS
pelieHus] MPaKTUYECKUX 3a/lad M OKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3JI0pOBBIO M IPUPOJHON CpeELIE;

BIIQJICHUE CHCTEMON XHMHUYECKHX 3HAaHWUW, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XMMHYECKUH AJIEMEHT, aTOM, JIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTH,
ANIEKTPOOTPHULIATEIBHOCTh, XHMHYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas w
COKpal€HHas), MOJb, MOJSpHas Macca, MOJSIPHBIA 00BEM, YIrJIEPOIHBIA  CKEJeT,
(yHKIMOHATBHASI TPYIIA, PaJUKall, U30MEPHs, H30MEPbI, TOMOJOTHYCCKUN Ppsill, TOMOJOTH,
YTJIEBOJIOPO/IBI, KHCIIOPOA M A30TCONEpIKAIIMe COSIUHEHHS, MOHOMEpP, MOJIMMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COCAMHEHHSI); TEOPHU U 3aKOHBI (TEOPUsI CTPOCHUS OPTaHU YeCKUX
BemectB A. M. DbyrtnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE MOHMMAHMUS
IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHM, (PaKTOIOTHYECKHE CBEIEHHS O CBOICTBAX,
COCTaBe, MOJYYECHUH U OE30IIaCHOM HCII0JIb30BaHIH BAXHEHIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTHYECKOH JIeITEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHU BBIABIIITH XapaKTEPHBIC MIPU3HAKN TOHSATHIA, YCTAHABIIMBATD
UX B3aHMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOIINE MOHITHS IIPH OMMCAHUH COCTaBa, CTPOCHUS U
IpeBpalleHuii OPraHMYecKuX COeIUHEHUN;

c(OpPMUPOBAHHOCTh YMEHUN HCIOJIb30BATh XMMHUUYECKYI0 CHMBOJHMKY AJIS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHONW) GOPMYII OPraHUYECKHX BEIIECTB
U ypaBHEHUH XMMHUYECKHUX PEAKIUH, H3rOTaBIMBATh MOJIEIN MOJIEKYJl OpPraHHYECKUX BEIIECTB
JUTSL HIUTFOCTPALMU UX XMMHYECKOT'0 U IIPOCTPAHCTBEHHOT O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIKHOCTh U3y4EHHBIX OPraHUYECKHX
BEIIECTB IO WX COCTaBy W CTPOCHUIO K OIpEeNeNnéHHOMY KIAacCy/Tpylme COCIMHEHHH
(YyrmeBomopoAsl, KHCIOPOX W  a30TCOIEp)KAlle COCNWHEHHS, BBICOKOMOJICKYIISIPHBIC
COEAMHEHMs), laBaTh MM Ha3BaHUs Mo cucreMatuueckod HomeHkiatype (IUPAC), a Ttakxe
MPUBOJIUTh TPUBUAIBHBIC HAa3BaHUS OTACIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIHIICH,
alleTUIICH, JTUJICHTJIMKONb, TIHUIIEpUH, (eHoN, (opMaibaeruy, ameTaibIeruja, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAas KHCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIFOK03a, (PPYKTO3a,
KpaxMall, [[eJUTI0JI03a, TIUIIH);

cOPMUPOBAHHOCTh YMEHHUS ONPENeIsITh BUIBl XUMHYECKOH CBSI3M B OPraHUYECKUX
COEAMHEHMSIX (OAMHAPHBIE U KPaTHbIE);

cOpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A. M. byTiepoBa aiisi 0ObSCHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHMSI; 3aKOH COXPaHEHUSI MacChl BELIECTB;

cOPMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTpOCHHE, (Qu3Hueckue u
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENCH PAa3IMYHBIX KIaCCOB OPTAHUYECKUX BEIIECTB
(MeTaH, 3TaH, STWJICH, NPOIMJICH, aleTuiieH, OyramueH-1,3, MeTwiOyTaaueH-1,3, OeH30I,
METaHOJ, 3TaHOJ, dTUJICHTINKOJb, TIUIEPUH, (EHO, alleTalbIerul, MypaBbHHAsI U YKCYCHAs
KHCJIOTHI, TJIOKO3a, Kpaxmal, Ie/JII003a, aMHUHOYKCyCHas KHCIIOTa), WILIIOCTPUPOBATh
TCHETHYECKYIO CBSI3b MEXKIY HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUH C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYT;

cOPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HMCTOYHUKU YTIIEBOJOPOIHOTO CHIPHS
(HeTh, MPUPOAHBIA Ta3, Yroib), CIOCOOBI UX TEPepabOTKHM M MPAKTHYECKOE MPHUMEHEHHE
MIPOAYKTOB MEepepabOTKH;

cOPMUPOBAHHOCTh YMEHUH NPOBOIUTH BBIYHCICHUS 1O XUMHYECKHM YPaBHEHHIM
(Maccel, 00bEMa, KOIMYECTBA MCXOMHOI'O BEHIECTBA HIIM IMPOJYKTa PEAKIMU 10 HM3BECTHBIM
Macce, 00bEMyY, KOJMUECTBY OJTHOTO U3 HCXOHBIX BEIIECTB WM IMPOYKTOB PEAKIUH);



cOpMUPOBAHHOCTh YMEHUH BIAJIETh CUCTEMOM 3HAHHI 00 OCHOBHBIX METOJIaX HAyYHOTO
IIO3HAHMS, MWCIOJIB3YEMBIX B XUMHUH IIpM H3YYEHHH BEUIECTB M XUMHUYECKUX SBJICHUH
(naOmromeHue, M3MEpPEHHE, OKCIEPUMEHT, MOJEIMPOBAHUE), HCIIONb30BATh CHCTEMHbBIE
XMUMMYECKU € 3HAHUS I IPUHATHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHbIX
C BEIIECTBAMU U UX IIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIONIATh MPaBHJIA MOJMB30BAHUS XUMUYECKOW TMOCYI0H U
nmabopaTOpHBIM 000PYIOBAaHHUEM, a TAK)KE MPAaBUJIa OOpaIeHHs! C BEIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU 1O BBIMIOJHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBHIMOJHATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpalieHus] OpraHNYEeCKUX BEIECTB MPU HArpeBaHHHM, MONYUCHHE STUJICHA U M3yYEHHUE €ro
CBOWCTB, KAayeCTBEHHbIE pEaKLUM OPraHWYeCKMX BEUIECTB, JEHAaTypalus O€IKOoB IpHU
HarpeBaHuM, IBETHbIE PEAKIMKU OEJIKOB) B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU O€30M1aCHOCTU
IIpU OOpaIEHUH C BEIIECTBAMU U JIAOOPATOPHBIM O0OPYJOBAHMEM, NPEACTABIATH PE3yJbTAThI
XMMHYECKOTO SKCIIEpUMEHTa B (opMe 3alucu ypaBHEHHH COOTBETCTBYIOIIMX pEAaKUUHd H
(dbopMyTUpOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHUECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
MIOJIy4aeMYI0 U3 pa3HbIX HCTOUYHUKOB (CpeACcTBa MaccoBoi nH(popmanuu, UHTEpHET U ApYyTux);

c(OpPMUPOBAHHOCTh YMEHMH COOMIOAATh MpaBHJIA SKOJOTMYECKH I1€Jeco00pa3HOro
MOBEJIEHUSI B OBITY U TPYJOBOH JEATEIBHOCTH B LENAX COXPAaHEHHsS CBOErO 310pPOBbI U
OKpYyXarolled NPUPOAHON Cpeibl, OCO3HABAaTh OMNACHOCTb BO3/CHCTBUS Ha JKMBbIE OPraHU3MBI
ONpeAenéHHbIX OPraHMYecKUX BellecTB, NMOHMMas cmbica mnokazatens [IJIK, moscusate Ha
MpUMEpPaxX CrocoObl YMEHbIIEHUSI U MPEIOTBPALICHHUS UX BPEAHOI'0 BO3AEHCTBUSA HA OPraHU3M
YeJIOBEKa;

JUis 00y4arolMXxcs € OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbSI: YMEHUE HNPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/JJaX [MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUII;

JUIS  CIENBIX W CHAa0OBHIANIMX OOYYalOMIMXCS: YMEHHE HCIOJB30BAaTh pPelbeHO-
TOYEUHYIO cHcTeMy oOo3HaueHui JI. bpaiins st 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUS Kypca «OOmas u HeopraHWYeckass XUMUS
OTPaXKAIOT:

cOPMHUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOH COCTABJSIONIEH €CTECTBEHHO-
HAyYHOH KapTHHBI MHUpA, POJIM XUMUU B TIO3HAHUU SIBIICHUW TPHPOABI, B (HOPMHPOBAHHH
MBIIIJICHUST W KYJbTYPbl JHYHOCTH, €€ (DYHKIIMOHAJIBLHOH TpaMOTHOCTH, HEOOXOIMMOW IS
pEelICHHs] TPAKTHYECKUX 3a7a4 M SKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO U IPUPOJTHON CpPELE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHUM, KOTOpas BKJKOYAET: OCHOBOIIOJArarollue
HOHATHUS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIAPHBI 00BEM, BaJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUUYECKas CBs3b (KOBaJ€eHTHAas, HWOHHAs, MeETaJUIMuecKas, BOJOPOIHAA),
KpUCTAJUIMYECKAass  pPEIIETKa, TUIbl XHUMUYECKUX  pPEaKLUHil, PAaCTBOp, DJIEKTPOJIUTHI,
HE3JIEKTPOJUTHI, AJIEKTPOJUTHYECKAsE JUCCOLMALIMS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM  peakIuu, XUMHYECKOe  pPaBHOBECHE); TEOPUM W  3aKOHBI  (Teopus
SIEKTPOJIMTUUECKON Jucconuanuu, nepuoandeckut 3akoH JI. WM. MenaeneeBa, 3akoH
COXPaHEHMS] MacChl BEIIECTB, 3aKOH COXPAHEHUS W MNPEBpAIEHUS] SHEPIUU MPU XHMHUUYECKUX
peakiusix), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUU S3BIK XHWMHH, MHUPOBO33PEHUECKHE 3HAHUS,
JieKallie B OCHOBE IIOHMMAaHUA MPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHUH,
(haKTOJIOTHYECKHE CBEICHHS O CBOMCTBAX, COCTaBE, MOJYYEHUU U OE30MaCHOM HCIOJIb30BAHUH
BOKHEUIIINX HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTHUCCKON JEATETHHOCTH YEJIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUH BBISBIIATh XapaKTE€PHbIE MPU3HAKU MOHATHH, yCTaHABIUBATDH
UX B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MOHSTHUS MPU OMMCAHUM HEOPraHUYECKHX
BEILECTB U UX NIPEBPAILEHUN;

c(OpPMUPOBAHHOCTh YMEHUN MCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY AJI COCTAaBJICHUS
dbopMyn BeHIeCTB M YpaBHEHMH XUMHUECKUX pPEaKLUH, CHCTEMaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHMajbHbIC Ha3BaHHs OTICILHBIX HEOPraHMYECKHX BEIICCTB (yrapHbIid ras,
YIJIEKUCIbI ra3, aMMHakK, raméHas W3BECTb, HEraméHas HM3BECTb, IIUTbEBAs COJA, MHUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUH OIpeNesTh BaJCHTHOCTh U CTENEHb OKMCICHNUS XUMHUECKHUX
AJIEMEHTOB B COCAMHEHUAX PAa3IUYHOI0 COCTaBa, BUJ XMMHUECKOM CBSI3U (KOBaJeHTHAs, MOHHAS,
METAJJIMYECKasl, BOAOPOIHAs) B COECAMHEHUAX, TUI KPUCTAIMUECKON PEIIETKH KOHKPETHOIO
BELIECTBA (aTOMHAas, MOJIEKYJSpHas, MOHHAas, MeETaJlJIMuecKas), XapakTep Cpeldsl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COSIUHEHUN;

c(OPMHUPOBAHHOCTh YMEHUH yCTAHABJIMBATh NPUHAUIEKHOCTh HEOPraHUYECKUX BELIECTB
10 UX COCTaBY K ONpene’lEHHOMY Kiaccy/Tpylie coeluHeHUH (IIpOoCThle BeIeCTBa — METaJIbl U
HEeMeETaJlIbl, OKCH/IbI, OCHOBaHMsI, KUCIOTbI, aM(OTEPHbIE THJIPOKCU/IBI, COJIN);

c(OpPMUPOBAHHOCTb YMEHMH pacKpblBaTh CMbICH Hepuoaudeckoro 3akona [I. HU.
MenneneeBa ¥ JE€MOHCTPUPOBATh €r0  CUCTEMATHU3UPYIOLIYIO, OOBSICHUTEIbHYIO W
IIPOrHOCTHYECKYIO (PyHKIUY;

cOPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHUE aTOMOB
XMUMHUYECKUX 31eMeHTOB 1 -4 nepuonos Ilepuonnueckoil cucreMbl XuMu4eckux aneMenTos JI. .
MenpneneeBa, HCIONB3Ys MOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOMUTANM», «IHEPreTUUECKHE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB XHUMHUYECKHUX JJIEMEHTOB M HX
COoeMHEHMH 1o nepuojaM u rpynmnam Ilepuonnueckoit cuctemsl xXumudeckux anemeHTos 1. M.
MenneneeBa;

cOPpMHUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (ONMHCHIBATH) OOIIME XHMHUYECKHE
CBOMCTBA HEOPraHWYECKMX BEILECTB pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHME
TEHETUYECKOW CBSI3M MEXAY HEOPraHWYECKUMHU BELIECTBAMH C IIOMOIIBIO YpaBHEHHM
COOTBETCTBYIOIMX XUMHUECKUX PEaKLIN;

cOpMUPOBAHHOCTh YMEHHs KJIacCH(DUIMPOBATH XMMHUYECKHUE PEAKLIHUU IO Pa3IHuHbIM
MpU3HaKaM (YUCIYy U COCTaBy pearupyrouMx BeEUIeCTB, TEIIOBOMY 3(dekTy peakiumu,
M3MEHEHUIO CTENEHEW OKUCIIEHUS IEMEHTOB, 00pPaTUMOCTH PEAKIINH, yUACTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUH COCTAaBJIATh YPAaBHEHUS PEAKLMM pa3IMYHbIX TUIIOB, IOJIHBIE
U COKpallEHHbIE YPAaBHEHUS PEaKLUil HMOHHOrO OOMEHA, yUUThIBas YCIOBHUS, TP KOTOPBIX 3TH
peaKkyy UAYT 1O KOHLA;

Cc(OPMHUPOBAHHOCTh YMEHHMH NPOBOAMTH PEAKLUHU, IOITBEPKAAONUME KauyeCTBEHHbII
COCTaB pa3jIM4YHbIX HEOPraHWYECKUX BEIECTB, pPACIO3HABATH OMNBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOILME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHH pacKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEeCTBOM COCTABIIEHUS MIEKTPOHHOI 0 OajaHca 3TUX PEAKLUil;

cOpMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTh CKOPOCTU XUMHUYECKOW PEaKIUH OT
pasIMYHBIX (DAKTOPOB; XapakTep CMEIIEHHs XUMHMYECKOI'0 PABHOBECHUS B 3aBUCUMOCTH OT
BHelHero Bo3aenctus (mpunuun Jle [llatense);

cOpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHWMHUYECKHE IPOLECCHl, JIekKallue B
OCHOBE IPOMBIIIUIEHHOTO TIOJyYeHHs] CEpPHOM KUCIIOTHI, aMMHaKa, a Takke chopMHUpPOBAaHHOCTh
MpeacTaBiIeHUH 00 OOIIMX HAyYHBIX NMPHUHIIUIIAX M SKOJOTMYECKUX MpoOsieMax XHMHUYECKOTro
IIPOU3BOJICTBA;

COPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIUMCIEHUS C WCIIOIB30BAHUEM TOHATHUS
«MaccoBasi J0Js BEUIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIIEHHWH Ta30B IMPH XUMHUYECKHX
peakIusIX, Macchl BEllecTBa MJIM 00bEMa ra3oB MO U3BECTHOMY KOJHMYECTBY BeIleCcTBa, Macce



WM 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEaKLMU BELIECTB, TEIIOBOro 3¢ddekTa peaknuu Ha
OCHOBE 3aKOHOB COXpPaHEHMs MacChl BEILIECTB, PEBPAILECHUS U COXPAHEHHS SHEPTHH;

chOpPMHUPOBAHHOCTh, YMEHHI COOJIIOIATh MPaBWIa MOJIB30BAHUS XMMHYECKOW MOCYA0U U
nabopaTOpHBIM 000PYIOBAHUEM, a TAKXKE MpaBUjIa 0OpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU 1O BBITOTHEHHIO JAOOPATOPHBIX XUMUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBHIMOJIHATH XUMUYECKHH OSKCIIEPUMEHT
(paznoxeHue NEpOKCHAA BOAOPOAA B TMPUCYTCTBUM KaTajau3aTopa, OIpPEAeNIeHuE Cpeibl
pPacTBOPOB BEUIECTB C MOMOIIbI0 YHUBEPCAIILHOTO UHIMKATOPA, BIMSHUE PA3NIUYHBIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOH peaKIMM, PeakiMd HOHHOrO0 OOMEHa, KauyeCTBEHHbIE pEaKlIHUHU Ha
cyabdaT-, kKapOOHAT- U XJOPHUI-aHUOHBI, HA KaTMOH aMMOHHUS, PEIIEHHE SKCIEePHUMEHTaJIbHBIX
3amad mo temaM «Metamie»y U «Hemeramiby) B COOTBETCTBUU C NPAaBUIAMH TEXHUKH
0e30macHOCTH IpU OOPAIICHNUH C BEIIECTBAMH U Ja00paTOPHBIM 000pYIOBaHUEM, TPEICTABIAT
pe3ysbTaThl XUMHUYECKOI'O JKCIEpPUMEHTa B (OpME 3allUCU YPABHEHMM COOTBETCTBYIOLIUX
peakiuii u popMyIHpoBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHUECKU AaHAIU3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
HOJy4yaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpeacTBa MAacCOBOM KOMMYHHKauuu, VIHTEpHET u
JPyTuX);

c(OpPMUPOBAHHOCTh YMEHMH COOJIOAATH IpaBUiIa JKOJOTMYECKH 11€JIECO00pa3HOro
MOBEJIEHUSI B OBITY U TPYJOBOH JEATEIBHOCTH B LENAX COXPAaHEHHsS CBOErO 310pPOBbI U
OKpY’KaloIlei MpupoJHON Cpelbl, 0CO3HABATH OMACHOCTb BO3JEHCTBUS HA KUBBIE OPTaHU3MBI
OIpenenEHHbIX BellecTB, MoHUMas cMbica mokazatens [1JIK, moscHATh Ha mpuMepax CIocoObI
YMEHBIIEHHS U MPEIOTBPAILIEHUS KX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIOBEKa;

JUis 00ydarolMXxcs € OrpaHMYEHHBIMU BO3MOXKHOCTSIMHM 3/10POBBS: YMEHHE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX [MO3HAHUS BEIECTB U XUMUUECKUX SBJICHUII;

JUIs  CIEeNbIX U CIA0OBUAALIMX OOYYalOUIMXCA: YMEHHE HCIIOJIb30BaTh pelbedHO-
TOYEUHYIO cHcTeMy oOo3HaueHui JI. bpaiins mist 3anucu XuMuaeckux Gopmy.
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