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MOSICHUTEJIbHAS 3AITUCKA

[Mporpamma mo XMMUHM Ha ypOBHE cpenHero olriero obpa3oBaHusi pa3paborana Ha ocHoBe dexepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obOpasoBanuu B Poccuiickoit ®dexneparum», TpeOOBaHMH K pe3yibTaTaMm
ocBoeHHS (enepanbHOl 00pa3oBaTeNBHON MporpamMmbl  cpemHero obOmero obpazoBanms (DPOII  COO),
MpeacTaBiIeHHBIX B DenepaabHOM TrocynapcTBeHHOM obOpasoBarensHOM craHmapre COO, ¢ yuérom Konnenmmn
mpernosaBaHus yaeOHOro mpeaMmera «XHMHS» B 00pa3oBaTeNbHBIX oOpraHm3amusx Poccuiickoit ®eneparum,
pEaTM3yIONINX OCHOBHBIE 00pa30BaTEIbHBIC IPOTPaMMBI, 1 OCHOBHBIX MOJIOXKEHUH «CTpaTerny pa3BUTHS BOCITUTAHHSA
B Poccuiickoit @epepannu vHa mepuox 1o 2025 roxga» (Pacnopstxenne [Ipasurensera PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY NOAXOAOB K pa3paboTKe MpOrpaMMbl MO XHUMHUH, K OINpPEIEJCHUIO OOIIeH CTpaTreruu oO0ydeHHs,
BOCIIUTaHMA U pa3BUTHUs 00ydaroIluXcs cpeAcTBaMH yueOHoro mpeamera «Xumus» qia 10-11 xiaccoB Ha 6a30BoM
ypOBHE cocTaBuiIM KoHuenrtyanbHble nonoxerns @I'OC COO o B3auMOOOYCIIOBICHHOCTH LieNeH, colepiKaHus,
pe3ynbTaToB 00y4eHUs U TPeOOBaHHUI K YPOBHIO ITOJTOTOBKH BBIITYCKHHKOB.

XuMudeckoe o0pa3oBaHME, IIOJy4aeMOe BBITYCKHMKAaMH 00I1e00pa30BaTeNIbHOM OpraHU3alliy, SBISCTCS
HEOTBEMJIEMOH YaCThIO MX 00pa30BaHHOCTH. OHO CIYXKHT 3aBEPIIAIONINM 3TallOM PEaIM3alii Ha COOTBETCTBYIOLIEM
eMy 0a30BOM YypOBHE KIIIOUCBBIX IIEHHOCTEH, MPUCYIINX LEIOCTHOW CHCTEME XHMHYECKOTO OOpa3oBaHMA. OTH
LIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHHS M OOIICH KyJIBTYpPHI YEIOBEKa, a
TaKKe HKOJIOTNIECKH 0OOCHOBAHHOTO OTHOIICHHMS K CBOEMY 370POBBIO M IPUPOAHOH cpenie. Peanmsyercst xummudaeckoe
00pa3oBaHue 00YJAIONIUXCS HA YPOBHE CPEIHEr0 OOIIEero o0pa3oBaHus CpeACTBAMHU yUeOHOTO TMpeaMeTa «XUMUs»,
COJIep)KaHKe U MTOCTPOCHHE KOTOPOTo ONpe/iesieHbl B MPOrpaMMe M0 XMUMHH C YYETOM CHEUU(PHUKHA HAyKd XHUMUH, e€
3HAYEHHMs B MO3HAHMH IPUPOJIBbI U B MaTEPHAIbHON JKU3HH OOIECTBA, & TAKXKE C YUETOM OOIIMX 11ejIel U IPUHIIUIIOB,
XapaKTepU3yIOLIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeiHero obiero oopa3zoBanus B Poccuiickoit ®enepanun.

XUMHST KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK MI'PAeT O0COOYIO pOJib B COBPEMEHHOW IMBHIM3AIMH, B
CO3JITaHNH HOBOH 0a3bl MaTepHaIbHON KyJIbTYpbl. OHa BHOCUT CBOH BKJIaA B ()OPMHUPOBAHIE PAIMOHATIBHOTO HAYTHOTO
MBIIIJICHUS, B CO3JJAHUE IIETIOCTHOTO MIPEACTABICHUS 00 OKPY’KalomIeM MHUpPE KaK O CIUHCTBE NMPHUPOJBI M YEIOBEKa,
KoTOopoe (hopMHpPYETCsl B XMMUHU HAa OCHOBE MOHMMAaHMS BEIIECTBCHHOI'O COCTAaBA OKPYXKAIOLIETO MHpPA, OCO3HAHHSA
B3aUMOCBSI3H MEK/Ty CTPOSHHEM BEIIECTB, X CBOWCTBAMH U BO3MOXHBIMHU 00JIaCTSIMU TPUMEHEHHUS.

TecHo B3anMonEHCTBYS C qPYTIMHU €CTECTBCHHBIMU HAyKaMH, XHUMHSI CTajla HEOThEMIIEMOH 9acThi0 MUPOBOH
KYJIBTYPbI, HEOOXOAMMBIM YCJIOBHEM YCIIEITHOTO TPY/ia ¥ )KU3HHU Ka)0ro0 4ieHa oomecTBa. CoBpeMeHHast XUMUS KakK
HayKa co3MJaTelbHas, Kak HayKa BEICOKHX TEXHOJIOTHH HalpaBiieHa Ha pelIeHue III00albHBIX IPoOIeM yCTOMYHBOTIO
Pa3BUTHS YEJIOBEYECTBA - CHIPHEBOM, YHEPTETHUECKOM, MUIIEBOM, IKOJIOTUIECKON 0€30MaCHOCTH B OXPaHbl 3JOPOBBSL.

B cooTBeTcTBHE ¢ OOIIMMHM IEJIIMH M IPUHIMIIAMH CpegHero olmiero o0pa3oBaHMs COAEpIKaHUE MpeaMeTra
«Xumust» (10-11 kmaccel, 0a30BbI ypOBEHb M3yYEHUS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJILTYPHYIO
MIOJTOTOBKY 0OyJalommxcsi, HEOOXOAMMYIO MM JUIS BBIPAaOOTKM MHPOBO33PEHUYECKHX OPHEHTHPOB, YCIELIHOTO
BKJIFOUCHHMS B KHM3HB COLIMYyMa, TPOIOJDKEHNSI 00pa30BaHMs B Pa3IMUHBIX 00JIaCTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO
C XUMHEH.

CocTaBnsIONMMHU TIpeaMeTa «XUMHUSD» SABISIOTCS 0a3oBble Kypehl - «Opranudeckass xumusi» n «OOmas u
HEOpraHuyecKas XHMUS», OCHOBHBIM KOMIIOHEHTOM COJEPXaHHsS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOW HayKu:
CHCTE€MA 3HAaHUI M0 HEOPTaHWYECKOW XMMHHM (C BKIIOYCHHEM 3HAHUH M3 OOIIeH XMMHN) M OPTaHHYECKOW XMUMMHH.
dopMHpOBaHHE JaHHON CHCTEMBI 3HaHUI PU U3YYEHUH ITpeIMeTa 00eCIIeUnBacT BO3SMOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3us BeleCTB Ha OCHOBE OOIIHMX MMOHATHH, 3aKOHOB M TEOPHI XUMHU.

CtpykTypa conepxkaHusi KypcoB - «Opranmyeckas xuMus» U «OOmas W HeopraHUYecKas XHUMUSD»
chopMupoBaHa B IpOTpaMMe IO XWMHH HAa OCHOBE CHCTEMHOTO IMOJXOAa K HM3YYEHHIO y4eOHOrO Marepuaia H
00ycIIoBlIeHa MCTOPHYECKH 0OOCHOBAaHHBIM PAa3BUTHEM 3HAHHUH Ha ONpENeNEHHBIX TEOPETHYECKUX YpOBHsX. Tak, B
Kypce OpraHHYeCKOW XMMUU BEIECTBA PACCMATPUBAIOTCSA HA YPOBHE KJIACCUUECKON TEOPUU CTPOEHUSI OPTaHUYECKHX
COEIMHEHUM, a TAK)KE HA yPOBHE CTEPEOXUMHUUECKUX M JIEKTPOHHBIX IIPEJCTaBIEHUN O CTPOEHNH BemecTB. CBefeHus
00 M3yyaeMbIX B Kypce BEIECTBaxX JIAIOTCSl B Pa3BUTUH - OT YIJIEBOJIOPOAOB JI0 CIOKHBIX OHOIOTHYECKH aKTUBHBIX
coequMHEHUI. B Kypce opraHNYeckoil XUMHUH MOJIYYaroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs MEepBOHAYAIBHBIE NPEICTABICHUS O XUMHUYECKOW CBS3M, KIACCH(HUKAIMOHHBIX MPU3HAKAaX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT X CTPOCHHS, O XUMHUUECKOHN PEeaKIInu.

[Tox HOBBIM yIiI0M 3peHHs B npeaMeTe «XuMus» 6a30BOro YpoBHSI pacCMaTpUBAETCS M3YUYEHHBIH HA yPOBHE
OCHOBHOTO 001mIero o0Opa3oBaHUsl TEOPETHYECKUH Marepuand W (DAaKTONOTHYECKHE CBEAEHHS O BEUIECTBaX W
XUMHUYeCKOl peaknuu. Tak, B dYacTHOCTH, B Kypce «OOmas u HeopraHudeckas XHMHA» O0OydaromImMcs
NIPEIOCTABIISIETCS. BO3MOXHOCTh OCO3HATh 3HA4YE€HHE IIEPHOJUYECKOTO 3aKOHa C OOIIETCOPETHYECKHX H
METO/I0JIOTMYECKUX MO3UIHH, IITy0Ke OHATh HCTOPHYECKOE M3MEHEHNE (YHKIMH 3TOTO 3aKOHa - 0T 0000IIaroe
JI0 OOBSCHSIONIEH M MPOTHO3UPYIOMIEH.



Enunas cuctema 3HaHUN O BaXKHEUIITNX BEILIECTBAX, X COCTABE, CTPOCHHUH, CBOMCTBAX U IPUMEHEHNH, a TAK)Ke
0 XUMHMYECKHX PEaKLUsiX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSAX MpOTeKaHMs AomnoiHsercs B Kypcax 10 u 11 kmaccos
9JIEMEHTaMH COJIEP)KaHHs, MMEIOIIMMHU KYJIbTYpPOJIOTHYECKUH M TPUKIIQJIHON XapakTep. DTH 3HaHUS COCOOCTBYIOT
MTOHUMAHHIO B3aUMOCBS3M XUMHH C JPYTMMHU HayKaMH, PAacKpbIBAIOT €€ poib B MO3HABATENBHOW M MPAKTHYECKON
JEATETPHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIHTAHHIO YBAXEHHUS K IPOIECCYy TBOpUYECTBA B OOJIACTH TEOPHH H
MPaKTHYECKUX TPHIOKEHUH XHMUH, IOMOTAIOT BBIIYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO
3HAQUMMBIX MpPOOJIEMax, CBA3aHHBIX C XHWMHEH, KPUTHYECKH OCMBICIMBATh MH(OPMALMIO W NPHMEHATh €€ Ui
TIOTIOJTHEHHS 3HAHMM, PEHICHUS WHTEIUIEKTYalbHBIX M JKCIIEPHMEHTAIbHBIX HCCIEINOBAaTENBCKUX 3a1ad. B menom
cojepkaHne ydeOHOro mpenMmera «XUMHS» JaHHOTO YPOBHS M3YYEHHs OPHUEHTHPOBAHO Ha (OpPMUpPOBAaHUE Yy
00y4alomuxcss MHPOBO33PEHYECKOW OCHOBBI /sl NMOHUMaHHS (UIOCO(MCKUX HJIeH, TakuX Kak: MaTepHajbHOE
€IMHCTBO HEOPTaHMIECKOTO ¥ OPraHMIECKOTO MHUPA, 00YCIOBICHHOCTh CBOICTB BELIECTB HX COCTABOM M CTPOCHHEM,
MI03HABAEMOCTh NMPUPOIHBIX SBJICHUI MYTEM DKCIIEPUMEHTA U PEIICHHUS NIPOTUBOPEYHIA MEXIy HOBBIMH (aKkTaMH U
TEOPETHYECKUMH TPEIIIOCHUIKAMH, OCO3HAHUE POJIM XMMHUH B PEILICHUH SKOJIOTHYECKHUX MPOOJIEM, a TaKkxKe MpodIeM
cOepexReHNs PHEPIETHUECKIX PECYPCOB, CHIPbS, CO3/IaHHS HOBBIX TEXHOJIOTHH M MATEPHAIIOB.

B mnane pemreHns 3a7a4 BOCHUTaHUSA, PA3BUTHA M COLMATM3ANNH 00YyJarOIMXCs IPHHATHIE IPOrPaMMOH 110
XMMHUH TIOXO/bl K OIPENENICHUIO COJepKaHHs M TIOCTPOCHHUSI IpPEAMETa IMpelycMaTpUBaoT (OPMUpPOBaHHE
YHUBEPCAJbHBIX y4eOHBIX JEHCTBUIL, MMEIONMX 0a30BO€ 3HAYCHHUE ISl Pa3IUYHBIX BHJOB JICSTEIBHOCTH: PEIICHHS
npo0JieM, MoNCKa, aHaiau3a U 00pabOTKH MH(pOPMAIMK, HEOOXOIUMBIX Ul IPHOOPETEHUS OIBITA MPAKTHYECKOH 1
HCCIICI0BATENIBCKON AEATEIIFHOCTH, 3aHUMAIOIECH BaKHOE MECTO B IIO3HAHUH XUMHUU.

B npakrtuke npenosaBaHus XMMHUU Kak Ha ypOBHE OCHOBHOT'O 0011Iero 00pa30BaHusl, TAK M Ha YPOBHE CPEIAHETO
obmero o0pa3oBaHWs, IIPU OIpPEAEICHHHM COACPKATENbHONH XapaKTePHCTHKH LENeH H3ydeHus IpenMera
HalpaBJCHUEM IIEPBOCTENICHHON 3HAYMMOCTH TPAJUIMOHHO MPH3HAETCA (POPMUPOBAHNE OCHOB XMMHUYECKOH HAYKH
Kak 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, TPAKTHUECKOI ESITEIbHOCTH YeIOBeKa U KaK OJJHOTO U3 KOMIOHEHTOB
MUPOBOH KyNbTypbl. C METOIUYECKOW TOYKM 3PEHHUS TaKOM MOAXOJ] K ONPEACICHHIO LEeNed M3y4deHHs IpeaMera
SIBIIIETCA BIIOJIHE ONpPaBAaHHBIM.

CorlacHO IaHHOM TOYKE 3pEHUsI TIIaBHBIMHU LIEISIMU U3Y4YEHUs TpeMeTa «XUMHus» Ha 6a3oBoM yposae (10 -11
KIL.) SIBJISIFOTCSL:

*  ¢$opMHpOBAaHHE CHCTEMBl XMMHYECKHX 3HaHWH KaK BaKHEHIIEH COCTaBIISIOMIEH eCTeCTBEHHO-HAyYHOMH
KapTHUHBI MUPa, B OCHOBE KOTOPOH JIeXKaT KIFOUEBbIC TIOHATHUS, (yHIaMEHTAIbHbIC 3aKOHbI M TEOPHUH XUMHH,
OCBOCHHME A3bIKa HAyKH, YCBOGHHE M IOHUMAHUE CYITHOCTH AOCTYIHBIX 0000IIeHNH MUPOBO33PEHIECKOTO
XapakTepa, 03HaKOMJIEHHE C UCTOPHEN UX Pa3BUTHSI U CTAHOBIICHHUS;

*  ¢dopMHpOBaHHE W PA3BUTHE TNPEJCTABICHUH O HAYYHBIX METOAAX IO3HAHMS BEIIECTB M XUMHYECKHX
peaxiuii, HeOOXOAUMBIX Ul MPHOOPETCHUS YMEHHMH OPHEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX
SIBJICHUHM, UIMEIOILUX MECTO B IIPUPOJE, B IPAKTUUECKON U IIOBCEIHEBHOM JKU3HU;

*  pa3BUTHE yMEHHIl U CIOCOOOB NIEATEIHLHOCTH, CBI3AHHBIX C HAOIIONEHHEM U OOBSICHEHHEM XMMHUYECKOTO
IKCIIEPUMEHTA, COOJIIOIEHNEM NPaBHJI 0€301aCHOTO OOpAIEHHs C BEIIECTBAMH.

Hapsany c 3tum, cogepkatenbHas XapaKTEpUCTHKA IieTel U 3a7jad U3y4eHUs] IpeaMeTa B IporpaMMe Mo XUMHH
YTOYHEHA ¥ CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMH IIPUOPHUTETAMH B CHCTEME CPEIHETO 00IIero o0pa3oBaHusl.
CerojHsi B TpernojaBaHWM XUMHUU B OOJbLIEH CTENEHH OTHAETCSl MPENIOYTEHHE IMPAKTHYECKOH KOMIIOHEHTE
conepkaHus oOy4yeHHs, OPHEHTHPOBAHHON Ha MOJTOTOBKY BBIMYCKHHKA 0O0IIe0Opa3oBaTeNbHONW OpraHU3alIlH,
BJIAJICIONIET0 He HA0OPOM 3HaHWii, a PyHKINOHAIBLHON ITPaMOTHOCTBIO, TO €CTh CITIOCO0aMH U YMEHHUSIMH aKTHBHOTO
MOJy4EeHUs] 3HAaHUH U IPUMEHEHUs UX B PEaTbHOM KU3HU JUIA PELICHUs IPAaKTUUECKUX 3ajau.

B cBs3M ¢ 3THM IpW M3YYEHUH MpeaMeTa « XUMEsD TOMUHHUPYIOIIee 3HaUCHHE PHOOPETAIOT TaKHe IeNN U
3aJa4u, KaK:

ajanranus o0yJaronmxcs K yCIOBHSM JMHAMUYHO Pa3BUBAIOLIETOCS MUPA, (POPMHUPOBaHNE HHTEIUICKTYAILHO
Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BAHUIO, COTPYIHHUYECTBY, CAMOCTOSTEILHOMY IPHHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAINIX, CBI3aHHBIX C BEIIECTBAMH U X IPUMECHEHUEM;

(opMupoBaHue y 00yJarolIiXcst KIIFOUEBBIX HAaBBIKOB (KITIOYEBBIX KOMIIETEHIINI), MIMEIOIUX YHUBEPCAILHOE
3HAa4YCHHE JJIS PAa3IMYHBIX BUAOB JESITEIBHOCTH: PEIICHHUs MpoOiieM, TTOUCKa, aHann3a u 00paboTku mHDOpMAIHH,
HEOOXOIUMBIX ISl MIPHOOPETEHHs OIBITA AESTEIHHOCTH, KOTOpasl 3aHMMaeT Ba)KHOE MECTO B MO3HAHWU XMMUH, a
TaKKe JUIS OLCHKH C MO3UIMH 3KOJIOTHYECKOH 0€30I1aCHOCTH XapaKTepa BIMSHHS BEIECTB U XUMHYECKUX TPOIIECCOB
Ha OpraHMU3M 4eJIOBEeKa U MPUPOAHYIO CPELy;

pa3BUTHE IO3HABATENIFHBIX WHTEPECOB, WHTEIUICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH 00ydarommxcs:
CIOCOOHOCTH CaMOCTOSITEJIbHO TpHOOpeTaTh HOBBIE 3HAHUS 10 XUMHUM B COOTBETCTBHM C JKM3HEHHBIMHU
MOTPEOHOCTSIMHU, HCIIOJIL30BAaTh COBPEMEHHBbIE MH(OPMAIIOHHBIC TEXHOJOIMHU Ul TOMCKAa W aHaju3a y4yeOHOH H



HAYYHO-TIOMYJIIPHON MH(POPMAIMHA XUMUYECKOTO CO/ICPKAHUSL;

dbopMUpOBaHME W  pa3BUTHE Yy OOYYAIONIMXCS  ACCOIMATHBHOIO M  JIOTUYECKOTO  MBIIUICHHS,
HAOJIOIATEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIOMMBI, B YacCTHOCTH, IpHU
IUIAHUPOBAHUU U TIPOBEACHUH XUMHUIECKOTO SKCIIEPUMEHTA;

BOCITUTaHKE Y 00yJaouXcsl yOSKICHHOCTH B TYMaHHCTHYECKOM HAMIPABICHHOCTH XUMHH, €€ BAXKHOH PoJd B
pelleHUH TI00aTbHBIX MPOOJIEM PAIMOHATIBHOTO HPUPOIOIOIB30BaHUs, TOMOTHEHUS YHEPTETHUCCKUX PECYPCOB U
COXpaHeHHs NPUPOTHOTO PABHOBECHSI, OCO3HAHHS HEOOXOJMMOCTH OEpEeXHOrO OTHOLICHHUS K MPHPOJAE M CBOEMY
3[I0POBBIO, & TAKXKE MPUOOPETECHUSI OIBITA UCIIOIBb30BAHUS MOTYUYSHHBIX 3HAHUH JUISI IPUHSATHS TPAMOTHBIX PEIICHUH B
CUTYAIIHSIX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHHSIMH.

B y4yeOHOM miaHe cpemHero oomiero o0pa3oBaHus mpeAMeT «XUMHS» 0a30BOT0 YPOBHS BXOJUT B COCTaB
npeAMeTHOM 0bnacti «ECTecTBeHHO-HAYYHBIE TPSIMETHD.

O011ee YKUCII0 YacoB, OTBEASHHBIX I H3YYCHUS XUMUH, Ha 0a30BOM YPOBHE CPEIHET0 00IIero 00pa3oBaHus,
cocranset 68 yacos: B 10 kiacce - 34 vaca (1 yac B Henento), B 11 kiacce - 34 gaca (1 yac B Henelno).



COJEP KAHUE OBYYEHMSI 10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTuueckne 0OCHOBBI OPraHUYECKON XUMHUH

IIpenmeT opraHn4eckoil XMMHHU: €€ BOSHUKHOBEHHUE, Pa3BUTHUE M 3HAUYECHUE B MOJNyYCHHH HOBBIX BELIECTB U
MatepuanoB. Teopus CTpOeHHs oOpraHuueckux coeauHeHuid A. M. bytiepoBa, €€ OCHOBHBIE IIOJOXKECHUS.
CrpykTypHble (DOpMYNBI OpraHMYecKHX BewiecTB. ['omonorus, m3oMepus. XUMHUYECKas CBA3b B OpPraHHMYECKHUX
COEJIMHEHUSX - OJIUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o Kiaaccu(UKAIMKM OPTaHWYECKHMX BemecTB. HOMEHKIAaTypa OpraHHMYECKHX COCIUHEHHI
(cuctematnyeckast) ¥ TPUBHAIBHBIC HA3BAaHNS BAKHEHIIINX MPEICTABUTENCH KIIACCOB OPTaHNIECKUX BEIIECTB.

OKcnepuMeHTaNbHBIE METOJbl M3YUSHHs BEIIECTB M WX MpPEBpAlIeHUH: O3HaKOMIIEHHE C o0pa3uamu
OpPraHWYECKHX BEIIECTB M MaTepHalaMH Ha HMX OCHOBE, MOJEIMPOBAaHHE MOJEKYJ] OpPraHUYECKUX BEILECTB,
HaOJIOZICHNE ¥ ONMCAHUE AEMOHCTPALMOHHBIX ONBITOB MO MPEBPALICHUIO OPTaHWIECKUX BEUIECTB NMPHU HATPEBAHUH
(nnaBnenue, 0OyrIMBaHUE U TOPEHHUE).

Yraesogopoast

AJKaHBI: COCTaB M CTPOECHHUE, TOMOJOTHYECKUH pal. MeTaH U 3TaH - NpocTeile MpeACTaBUTENN aIKaHOB!
¢dusnyeckre ¥ XMMHUYECKHE CBOMCTBa (peaklMy 3aMelIeHHs W TOPEeHUs), HaXOXXAEHHE B NPHUPOJE, MOIyYCHUE U
MPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI psA. OTUIEH U NPONWIEH - MPOCTEHIINE NMPeICTaBUTENN
QJIKEHOB: (pr3nvecKre 1 XMMHUECKHE CBOWCTBA (PEaKLK THAPUPOBAHHS, TAJIOTEHUPOBAHNUS, THAPATAINN, OKHCIICHHS
U TIOJINMEPU3aIiN), TOJTy4YeHHE U IPUMEHEHHE.

AnxanueHsl: OyraaueH-1,3 u MeTmnOyTagueH-1,3: cTpoeHue, BaKHEHIIIE XUMIUYECKIE CBOHCTBA (pPEaKIus
nommmepu3anun). [lomydeHne CHHTETHIECKOTO KaydyKa W PEe3HHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHMA PsJl. ALIETUIICH - MPOCTEHIINIA TPeICTaBUTENh
QJIKWHOB: COCTaB, CTpOEHHE, (PU3MUECKHE M XMMHUYECKHE CBOICTBAa (peakUWH THAPHPOBAHMUS, TaJOTeHUPOBAHUS,
THIpATaINH, TOPEHUS), TOJy4YEeHIE ¥ IPUMEHEHHE.

Apensl. beH3zon: cocTa, cTpoeHHe, (U3MUECKHE W XMMUYECKHE CBOWCTBA (peakIMM TaJOTeHHpPOBAHUSA U
HUTPOBAHUS), TIOyUYEHUE U IpUMeHeHue. Tonyon: cocmas, cmpoenue, pusuieckue u xumuieckue ceolucmea (peakyuu
2aNI02EHUPOBAHUS U HUMPOBANUS), NOYueHue u npumeHnenue. TOKCHIHOCTh apeHOB. | eHeTHYeCKass CBS3b MEXIY
YTIE€BOAOPOAAMH, IPUHAMIEKAIMMH K Pa3IHYHBIM KJIACCAM.

IIpupoaHble MCTOYHUKU YTIeBOAOpOoAOB. IIpuponHslii ra3 u momyTHele HedTsHBIE ra3el. Hedts m eé
npoucxoxaenne. CrnocoObl nmepepadoTkn He(TH: MEPEroHKa, KPEKUHT (TEpMUUYECKHUH, KaTAINTHIECKUi), THPOIU3.
[IpoxyxTel nepepaboTku HEPTH, X TPUMEHEHNE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yroyib M IpOJIYKTHI €T0
nepepaboTKy.

OKCIIepUMEHTAJIbHbIE METOABl HM3YYCHHS BEUIECTB M MX MPEBpAIlEHUH: O3HAKOMJIGHHE C OOpa3IaMu
IlacTMace, KaydyKoB W pe3uHbl, Koiuiekuuu «HedTs» m «YTomb», MOmennpoBaHHE MOJIEKYN YIJIEBOJIOPOAOB H
raJoreHONPON3BOIHBIX, TPOBE/ICHNE IPAKTUYECKON PabOThI: ITOJTydeHHE STUIICHA U H3yUCHHE €T0 CBOWCTB.

Pacuérhble 3agaun.

Brruncnenust o ypaBHEHHIO XUMHYECKOH peaknny (Macchl, 00bEMa, KOJIMYeCTBa NCXOAHOTO BEUIECTBA MIIH
NPOJYKTa PEaKkIWU 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEIECTB WIJIM HPOJYKTOB
peaxium).

Kucaopoacoaepxaniue oprannyeckie coeAuHeHUs!

[IpenenbHble 0JHOATOMHBIE CIIUPTHI. METaHON M 3TAHON: CTpOeHHe, (PU3MUECKHE U XMMHYECKHE CBOMCTBA
(peakiuu ¢ aKTUBHBIMH MeETaJUIaMH, TaJOr€HOBOAOPOAAMH, TOPEHHE), MpUMEHeHHe. BOoIOpoaHbIe CBS3U MEXIy

MOJIEKyJIaMU ciUpTOB. JleficTBIE METaHoIa U STaHOJIa Ha OPTaHHM3M YeIIOBEKa.

MHOT0AaTOMHBIE CIUPTHL. DTHJICHTIMKOJIb W TIHIEPUH: CTPOCHUE, (U3UYECKUEe M XUMHUYECKHE CBOMNCTBA
(B3aMMOJICHCTBHE CO INEIIOYHBIMUA META/NIAMU, Ka4eCTBEHHAsl Peakilusi Ha MHOTOaTOMHBIE CHupPThi). JleficTBue Ha
OpraHmu3M 4Y€JI0OBEKaA. l_[pI/IMeHeHI/Ie TJIMIEPUHA U OTUIICHTJIMKOJIA.

®deHo: CTpOEHHE MOJIEKYJbI, (PU3MUecKre U XUMHUUecKhe cBoiicTBa. TokcHuHOCTh (enona. [IpuMeHeHue
(heHoma.

Anbaerunpl U kemonvi. OOPMANBAETH, AIETANBIETHA: CTPOEHHE, (DU3UUECKHE W XUMHUYECKHE CBOMCTBA
(peaKum/I OKHCJICHHS U BOCCTAHOBJICHUS, KAUCCTBCHHBIC peaKI_H/II/I), IMOJTYYCHUEC U IPUMCHCHUE.

OHHOOCHOBHLIC npeacibHbIC Kap60HOBLIe KHUCJIOTHI. MypaBbI/IHaH N YKCYCHasi KHCIIOTbI: CTPOCHMUC,
(I)I/I3I/I‘ICCKI/IC H XMMUYECKHE CBOMCTBA (CBOﬁCTBa, 06HII/I€ AJId KJIacCa KUCJIOT, peakKus 3Tep1/1(1)1/11<au1/11/1), MOJIYyUYCHUC U



npuMmeHenue. CTeapuHOBast U OJIEMHOBAs KUCJIOTHI KaK IIPEJCTABUTENHN BBICIINX KapOOHOBBIX KMCIOT. Mblila Kak coJn
BBICIINX KapOOHOBBIX KUCJIOT, X MOIOIIEe ACHCTBHUE.

Crnoxwable 3pHUpBl KaKk TPOU3BOIHBIC KapOOHOBBIX KHCIOT. I'mapomn3 cinoxHbeIX 3¢upos. Kuper. ['maponns
xupoB. [Ipumenenue >xupoB. bronoruyeckas posb KHUPOB.

VYrneBonpl: cocraB, KiaccHu(UKalus yriieBoJOB (MOHO-, JU- W Tosucaxapuibl). [roko3a - mpocredmmnit
MOHOCAaxXapuJl: OCOOEHHOCTH CTPOCHHUS MOJEKYNbl, (U3MYECKHE W XHMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
runpokcugoM Menu(Il), oxucneHme amMMHa4HBIM pacTBOpOM okchaa cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHUE
TIIIOKO3bI), HaXOXJEHHWE B IPHUpOJE, NpHUMEHeHWe, Ouonormdeckas posib. Dorocuure3d. dpykrToza Kak H30MEp
TJIFOKO3BI.

Kpaxman u memtronosa Kak NpuponaHble monuMepbl. CTpoeHHE Kpaxmalia M IeJUTono3bl. Dusmdeckne u
XMMHUYECKHE CBOICTBa Kpaxmaia (THIPOJIN3, KaUeCTBEHHAs! PEaKIys C HOAOM).

OKcnepuMeHTaNIbHBIE METO/Ibl M3YUCHHS BEIIECTB U UX IPEBPAILCHUI: IPOBEACHIE, HAOIIOICHNE U OTIMCAHUE
JIEMOHCTPAMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC PEAKIINHI OJJHOATOMHBIX CIIUPTOB (OKHUCIICHUE 3TaHOJIA
okcuzpom Meau(Il)), MHOroaTOMHBIX cIMPTOB (B3auMopeicTBue rimiepuHa ¢ runpokcuaom mean(Il)), amppernmos
(okucneHHne aMMHAuHBIM pacTBOpoM okcuna cepebpa(l) m ruapoxcugom meau(Il), B3aumoneicTBue Kpaxmaina c
HOJIOM), TPOBEJICHUE MIPAKTHYECKOH PabOThI: CBONHCTBA pacTBOpa YKCYCHON KHCIOTHI.

PacuérHble 3amaun.

BerunciieHus o ypaBHEHHIO XUMHYECKOH peakuuy (Macchbl, 00bEMa, KOJMYEeCTBA UCXOAHOTO BELIECTBA HIIH
MMpoAYKTa pE€akluu IO H3BCCTHBIM Macce, O6’I)éMy, KOJIMYCCTBY OAHOTO M3 HMCXOJHBIX BCHICCTB HJIM HNPOAYKTOB
peaxmun).

A30TcoaepIKallue OPraHUUECKUE COSTUHCHUSL.

AMMHOKHCIIOTHI Kak am(oTepHble OpraHudyeckue coeanHeHus. Dusnueckue W XMMHUUYECKHE CBOWCTBA
aMHMHOKHCIIOT (Ha IpuMepe riunuHa). bruonorndeckoe 3HaueHne aMuHOKUCIOT. [lenTusl.

Benku xak npupoaHbIC BBICOKOMOJICKYIISIPHBIE COeANHEHNS. [lepBruYHas, BTOpUYHAS U TPETUYHAs CTPYKTypa
0eKoB. XMMHUYECKUE CBOHCTBA OEJIKOB: THAPOJIH3, ACHATYpAlUs, KAUeCTBEHHbIC PEaKIMU Ha OeJIKH.

OKCHepUMEHTaNbHBIE METOABl H3Yy4YCHHS BELIECTB M WX INPEBpAICHWH: HAOIIONEHWE M OIMCAHUE
JIEMOHCTPAMOHHBIX OMBITOB: JICHATYPALH OCIKOB IIPH HArPEBaHUH, IIBETHBIE PEAKINN OCIIKOB.

BricokoMoieKyIsipHbIE COETHHEHHSI

OCHOBHBIE TOHSTUSI XUMHUH BBICOKOMOJIEKYJSIPHBIX COCTUHEHHI: MOHOMED, TIOJUMEP, CTPYKTYPHOE 3BEHO,
CTEINeHb TIOJIMMEPH3AINH, CPEIHss MOJeKylIsapHas Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COGI[I/IHeHI/Iﬁ - MoJIMMEpuU3alus U NMOJUKOHACHCAITHA.

OKCHepUMEHTANbHbIE METOAbl W3YYEHHWs BEHIECTB M WX TPEBpAllleHUH: O3HAKOMIIGHHE C o0pa3iamu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyTyKOB.

MesxnpenMeTHbIE CBS3H.

Peanmmzanus MeXnpeaMeTHBIX CBA3eH IpU M3y4YeHHH opraHudeckod xumuu B 10 kiacce OCyIIeCTBISETCS
Yyepe3 MCIIOJIb30BaHUE KAaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHATHH, TaK W MOHATHH, SBIAIONIAXCS CUCTEMHBIMHU JUIS
OTZAEJBHBIX MIPEJAMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OO61mye ecTeCTBEHHO-HAYYHBIE MIOHSTHS: IBIICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3, CUHTE3,
Ki1accuuKanus, NepuoMIHOCTh, HAOI0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICIIUPOBaHHE.

®uznka: MaTepus, SHEPTHUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHIECKUH YPOBEHb, BEIIECTBO, TEJIO,
06'BéM, arpe€raTHo€ COCTOAHUEC BEUICCTBA, (I)I/ISI/I‘JCCKI/Ie BCJIMYMHBI U €AUHUIIBI UX U3MEPCHUS.

Bronormst: knerka, opraHm3M, Omocdepa, oOMEH BEImIECTB B OpraHm3Me, (OTOCHHTE3, OHOIOTHYECKH
aKTHBHBIC BellecTBa (OeNIKH, yrIIeBOIbL, XKUPbI, (PEPMEHTBHI).

I'eorpadus: MUHEpaIbl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOTIAEMbIE, TOIINBO, PECYPCHI.

Texuonorus: MMAMIEBBIC TMTPOAYKTBI, OCHOBBI PAIlMOHAJIBHOTO MMUTAHUA, MOIOIIINUE CPECICTBA, JICKAPCTBCHHBIC U
KOCMETHYCCKHUE TTPEIapaTbl, MATEPHAJIbI N3 UCKYCCTBECHHBIX U CHHTECTHYCCKNX BOJIOKOH.

11 KJIACC
OBLIASI U HEOPTAHUYECKAS XUMUS
TeopeTuyeckue 0CHOBbI XMMUM
Xumudeckuid ayeMeHT. AToMm. Sapo atoma, M30TOMBL. DJEKTpOHHAs 000JI0YKa. DHEPreTHUECKUe yYpOBHH,

MOTYPOBHU. ATOMHBIE OpOWTaNH, S-, pP-, d- 37eMeHTE. OCOOEHHOCTH pacIpeieNieH s 3JIEKTPOHOB 10 OPOUTAJSIM B
aTOMax JICMEHTOB MEPBBIX YETHIPEX MEPHOAOB. DIICKTPOHHAS KOH(DHUTypaIis aTOMOB.



Ilepuonnueckuii 3akoH u Ilepuogmueckas cuctema xumudeckux sneMmeHToB J[. M. Menneneesa. Cesi3b
nepuoguueckoro 3akoHa u Ilepuonuueckoil cucteMsl xumudeckux sneMeHToB [I. M. MenneneeBa ¢ COBpeMEHHOM
TEOpHEeH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOIMCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH
MPOCTHIX U CIO0XKHBIX BEIIECTB [0 IPyMNIaM U NepuojaM. 3HaueHUe NepUOANIECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BelecTBa. XUMHUUECKas CBA3b. BUabl XUMUUeCKo CBs3U (KOBaJICHTHAs HEMOJSpHAs U MOJIspHas,
WOHHAs, MeTaJuimdeckas). MexaHn3Mbel 00pa30BaHMS KOBAJICHTHONH XUMHYECKOW CBSI3M (OOMEHHBIN W JOHOPHO-
aKIenTopHEIH). Bomopomnas cBs3p. BaneHTHOCTB. DiekTpooTpuaTeTbHOCTh. CTeleHh OKUCIeHUs. VIOHBI: KaTHOHBI
U QHUOHBI.

BemecTBa MONEKyISIPHOTO W HEMOJEKYJISPHOTO CTPOCHHs. 3aKOH IIOCTOSTHCTBA COCTaBa BEIECTBA. HITBI
KPHUCTAJUTMYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THITA KPUCTAIITNIECKON PEIIETKH.

Ilonstue o aucmepcHBIX cucTeMax. VICTHMHHBIE M KOJUIOMJHBIE PacTBOpBI. MaccoBas J0Ns BellecTBa B
pacTBope.

Knaccudukamnms HeopraHmdecknx coequHeHni. HoMeHKIaTypa HEOpraHWYeCKHX BeIIeCTB. | eHeThdeckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIJIECKAIIUX K PA3IUYHBIM KIaccaM.

Xumnueckas peakuus. Knaccudukarus XUMHYECKUX peaKLUil B HEOPTraHUUECKOH M OPraHMYeCKOW XHMHH.
3aKOH COXpPaHEHUs MacChl BEIECTB, 3aKOH COXPAHEHUs U MPEBPALEHNS YHEPTUU IPU XUMHUYECKHX PEaKIUIX.

CkopocTh peakiud, €€ 3aBHCUMOCTh OT pa3iu4yHbIX (akTopoB. OOpaTnmble peakiuu. XHMHYECKOE
paBHOBecHe. DaKTOPBI, BIUAIOLIUE Ha COCTOsIHUE XUMudeckoro pasHosecus. [Ipunnun Jle Hlatense.

Onektponutuyeckas auccorpanys. CUIbHbIE U caa0ble 31eKTposauThl. Cpesa BOAHBIX pacCTBOPOB BEIECTB!
KHCNas, HEWTpaabHas, MEN0YHAas.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKcnepuMeHTaNbHbBIE METOABl M3YYeHMs BEIIECTB W MX IIPEBPALICHUI: JEMOHCTpaunus TaOIuIL
«Ilepuonndeckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa», m3ydeHne Mojened KPHUCTAUIMYECKHX
penIéTok, HaOMI0ICHNE 1 OTIMCAaHNE IEMOHCTPALMOHHBIX 1 JIAO0PaTOPHBIX ONBITOB (Pa3Io)kKeHHE NEPOKCHIA BOJOPOIA
B TMPUCYTCTBUHU KaTaJH3aTOpa, OMPEAEICHUE CPeIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO HHINKATOPA,
peaku MOHHOTO OOMEHa), MPOBEICHUE NPAKTHIECKOW paboTel «BimsHWE pa3inudHBIX (HAaKTOPOB HA CKOPOCTh
XUMHYECKON pEaKIm».

Pacuérhble 3agaun.

Pacuérel mo ypaBHEHUSM XMMMUYECKHUX PEaKLUM, B TOM 4YHUCIE TEPMOXMMMUYECKHE Pacu€rbl, pacd€Tbl C
UCIIOJIb30BAaHUEM MOHATHS «MaccoBasi OIS BEHIECTBAY.

Heoprannyeckast xXumust

Hewmerannsl. [Tonoxenue Hemerannos B [lepuonnueckoii cucteme XuMuuecKux aneMeHnToB [ . Menneneesa
U 0COOCHHOCTH CTpPOCHHSI aTOMOB. PH3MYECKHE CBOHCTBAa HEMETAaJUIOB. AJUIOTPOIUS HEMETauIoB (Ha MpuUMepe
KHCJIOpo/a, cepsl, pocdopa u yriaepona).

XUMHYECKUE CBOWCTBA BAKHEWIINX HEMETAJNIOB (TaJIOTEHOB, Cepbl, a30Ta, hochopa, yriaepoaa u KpeMHUsI) 1
UX COeTUHEHHH (OKCHIOB, KHCIOPOCOIEPIKAIINX KUCIIOT, BOJOPOAHBIX COSTNHEHHH).

IIpyMeHeHNe BaXKHENIINX HEMETAIIOB U MX COEANHEHHH.

Meramnel. Ilonoxenue metamnos B Ileproguueckoil cucreMe xumudeckux anemeHToB [, M. Menpneneesa.
OCOOCHHOCTH CTPOCHHUS BJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOIHe (QHU3MYSCKUE CBOWCTBA METAJIOB.
CriaBbl METAJUIOB. DJIEKTPOXUMUUECKUH psiJl HANPSKEHUM METaIOB.

XVUMUYECKHE CBOWCTBA BAKHEUITUX METAJUIOB (HATPHA, KaJlWi, KAIBIIUNA, MarHUH, allOMUHUH, IIUHK, XPOM,
KeJle30, MeJIb) U KX COCTUHEHHI.

OO1mmue crnocoObl moy4eHus MeTaiuioB. [IpuMeHeHne MeTauioB B OBITY M TEXHHKE.

OKCIepUMEHTAIbHbIE METOMABI U3yYEHHs BELIECTB M MX IPEBPAILCHUI: M3ydyeHHe KoJuleKuuu «MeTamibsl 1
CIUIaBBI», OOpa3lOB HEMETAJUIOB, pEIIeHHEe HKCHEPUMEHTANbHBIX 3ajad, HaONIOACHHWE W  ONHCaHHUe
JIEMOHCTPAIIMOHHBIX W JIAOOPAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THAPOKCHIA AIOMUHHS C PACTBOPAMH KHCIIOT H
IIeJI0YeH, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérhble 3agaun.

Pacuérer Maccel BemiecTBa WM 00BEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 0O0BEMY
OJTHOTO M3 YYacCTBYIOLIMX B PEaKIUH BEIIECTB, pacyEThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) POYKTOB PEaKity,
€CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMuA M KU3Hb

Poms xumuM B OOecHEYEeHHHM 3KOJIIOTHUECKOHM, JHEPreTHYecKOd M IHUINEBOH 0€30IacHOCTH, Pa3BUTHH
MeauiuHel. [ToHATHE 0 HayYHBIX METOJaX MO3HAHUS BEUIECTB U XUMUUYECKUX PEaKIHil.

IIpencraBnenns 00 OOMIMX HAYYHBIX IPUHINIAX TPOMBIIUICHHOTO TTOyYSHNS BAKHEHIIINX BEIIECTB.

UYenoBek B MHUpe BEIIECTB M MaTE€PHAJOB: Ba)KHEWIIME CTPOMTENIbHBIE MAaTE€pHasbl, KOHCTPYKIMOHHBIE



MaTepuainbl, Kpackd, CTEKJIO, KepaMHuKa, MaTepuaibl Uil DJJIEKTPOHUKM, HAHOMAaTepHalbl, OpPraHUYEeCKHE U
MHHEpAJIbHBIE yI0OPEHHSI.

XUMHS B 340pOBHE YECIOBEKA: MTPABHJIA MCIIOJIB30BAHMS JIEKAPCTBEHHBIX IPENApaToB, MPaBmia 0€30IaCHOTO
UCIIOJIb30BaHMs TIPENapaToB OBITOBOW XUMHH B OBCETHEBHOM JKU3HH.

Me:xnpeaMeTHbIe CBA3U.

Peanm3zanuss MeXnpeIMETHBIX CBA3€H IMpH W3yUeHHH oOmeld W HeopraHmdeckoil xmmmm B 11 Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK W IOHATHH, SBISIOIINXCS
CUCTEMHBIMU ISl OTJCNIBHBIX NIPEIMETOB €CTECTBEHHO-HAyYHOT' O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC MOHSTUS: HAYYHBIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs, AaHAJIN3, CHHTE3,
Kiaccu(uKanys, NepuoaUIHOCTh, HAOMIOCHUE, SKCIIEPIMEHT, MOICIINPOBAHIE, H3MEPEHHE, SBICHUE.

®dusnka: MaTepusi, 3HEprus, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, M30TOI, PaJAMOAKTUBHOCTH,
MOJIEKyJla, SHEPreTHYEeCKUil YpOBEHb, BEIECTBO, TEJIO, 00OBEM, arperarHoe COCTOSIHME BeEIEeCTBa, (U3NYecKue
BEJINYMHBI U €AUHULIBI UX U3MEPEHUSI, CKOPOCTb.

Buonorus: knetka, opraHusM, SKocucTeMa, onocdepa, MaKpo- 1 MUKPO3JIEMEHThI, BUTAMUHBI, OOMEH BEIIECTB
B OpraHu3Me.

I'eorpadust: MUHEpaIIBI, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOMIAEMbIE, TOIIHBO, PECYPCHI.

TexHONMOTHA: XUMHUYECKasi HMPOMBIIUICHHOCTh, METAJUTYPrHsl, NPOM3BOACTBO CTPOUTEIBHBIX MAaTEpHAJIOB,
CEbCKOXO035MCTBEHHOE MMpOU3BOACTBO, IHUIICBAasd MPOMBIIIJICEHHOCTD, (I)apMaIleBTI/I‘-IeCKaSI TPOMBIINIJICHHOCTD,
MIPOM3BOJCTBO KOCMETHUECKHX MpPErnapaToB, IPOU3BOJCTBO KOHCTPYKI[MOHHBIX MAaTepHaliOB, AJIEKTPOHHAS
MPOMBIIIIEHHOCTD, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA TTPOIT'PAMMBI 110 XMMHWU HA BA30BOM VYPOBHE
CPEJJHEI'O OBIIIETI'O OBPA3OBAHI A

JIMIHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yibTaTaM OCBOCHUS OOYYAIOIIUMICS TPOTPAMM CPEIHETO
o0mero oOpa3oBaHMS (JIMYHOCTHBIM, METANpPEIMETHBIM W IMPEIMETHBIM). Hay4HO-MeTOOMYecKod OCHOBOW s
pa3paboTKN IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI IPOTPaMM CpETHEro oOLIero 0Opa3oBaHMs SBISETCS CHCTEMHO-
JIeSITeIbHOCTHBIN MTOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESTEIFHOCTHBIM MOJIXOI0OM B CTPYKTYpE JTMIHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS
npeaMera «XUMHs» Ha YPOBHE CPEIHETo 00IIero oOpa3oBaHuUs BBIACICHEI CICTYIONINE COCTABIISIONINE !

OCO3HaHHE OOYYArOIIMMHUCS POCCHUICKOW TI'pa)kJaHCKOW MICHTHYHOCTH - TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIFHOCTH W CAMOOTIPEICIICHHIO;

HaJIM4re MOTHBALIUU K 00YICHHIO;

LIEJICHAIIPABIICHHOE pPAa3BUTHE BHYTPEHHHX YOEXJACHUU JUYHOCTH Ha OCHOBE KIIOUEBBIX IIEHHOCTEH W
HUCTOPUYCCKUX TPATUIMK 0a30BOM HAYKU XUMUH;

TOTOBHOCTb M CHOCOOHOCTh OOYYaroIINXCsS PYKOBOJACTBOBATHECA B CBOCH [EATCIBHOCTH IICHHOCTHO-
CMBICJIOBBIMHU YCTaHOBKaMU, IMPUCYHIUMU HCHOCTHOI‘;I CHUCTEME XUMHUYECKOI'O 06pa30BaHHH;

HaJIM4Yue MpaBOCO3HAHUA IKOJIOTHYECKOH KYJbTYPbl 1 CHOCO6HOCTI/I CTaBUTb LEJIHU U CTPOUTH KU3HCHHBIC
TUTAHBL

JImgHOCTHBIE pPE3yNbTaTBl OCBOCHHS IpeaMeTa «XHUMHUS» [OCTUTAIOTCS B COUHCTBE YYCOHOH W
BOCIIUTATEIbHON ACATCIBbHOCTHU B COOTBETCTBHUU C TYMaHHUCTUYCCKUMU, COIIMOKYJIbTYPHBIMHU, AYXOBHO-
HPaBCTBCHHBIMH IICHHOCTSIMU H HJI€aJIaMHU POCCHICKOTO I'Pa)kIaHCKOTO OOIIECTBa, IPHUHATHIMA B 00IIIECTBE HOpMaMH
W TpaBWIaMH TIOBEICHHS, CIIOCOOCTBYIOIIMMH IIPOIIECCaM CaMOIO3HAHWSA, CAMOPA3BUTHS ¥ HPABCTBCHHOTO
CTAHOBJICHUS JTUYHOCTHU 06yqa}0u114xca.

JIu4HOCTHBIE pe3yJbTaTbl OCBOGHMs IpeaMeTa «XHMHUS» OTPaXaloT CHOPMUPOBAHHOCTH  OIIBITA
MMO3HABATEIIFHON M MPAKTHYCCKON IEATEIFHOCTH 00YUJAIOMINXCS IO Peaji3alii IPUHITHIX B O0IIECTBE IICHHOCTEH, B
TOM YHCJIE B YaCTH:

1) rpaxaaHcKoro BOCHMTAHMS:

OCO3HaHHS OOYYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IpaB M OOSM3aHHOCTEH, YBaXXCHHS K 3aKOHY U
MIPaBOTIOPSIKY;

MPEACTABJICHUSA O COLMAIBHBIX HOPMax M MpaBUIaxX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOH TBOPUECKOW AEATEIEHOCTH MPU CO3IAHUH YUEOHBIX MPOCKTOB, PEIICHIH YICOHBIX
Y TI03HABATEJIbHBIX 33124, BEITIOIHEHIH XUMUIECKUX SKCIICPUMEHTOB;

CIOCOOHOCTH TIOHMMATh W NPUHHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY M apryMEHTHl APYTHX INPH aHAJIH3e
Ppa3JIMYHbIX BUIO0B yqe6H0171 JACATCIbHOCTH,

2) mATPHOTHYECKOr0 BOCIIMTAHUS:

[EHHOCTHOTO OTHOIICHHS K HCTOPHIECKOMY U HAyIHOMY HACIICHIO OTCYCCTBCHHON XUMUM;

YBaXCHUA K IMTPOLUECCY TBOPUYECTBA B obmactu TCOPUU U MPAKTUICCKOTO NIPUMCHEHUA XMW, OCO3HAHUA TOTO,
YTO IOCTW)KEHUS HAYKH €CTh PE3YNbTAT JIUTEIBHBIX HAONIOJCHHUN, KPOIIOTIUBBIX KCIICPUMEHTATBHBIX ITOMCKOB,
MOCTOSIHHOTO TPY/Ia YYEHBIX U MPAKTHUKOB;

HMHTEPECA U MO3HABATCIBHBIX MOTHBOB B IOJYYCHUHN U MOCICAYIOMIEM aHAJIN3E I/IH(i)OpMaHI/II/I 0 TMIEPEAOBBIX
JIOCTUKEHUSAX COBPEMEHHOUN OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHUSA, OTUYECKOI'O IMOBEACHU,

CIOCOOHOCTH OLICHUBATH CUTYyAIlUH, CBA3AHHBIE C XUMHWYCCKUMHU SABJICHUAMH, U NPUHUMATH OCO3HAHHBIC
pelIeHHs, OPHSHTUPYSICh HAa MOPAITEHO-HPABCTBEHHBIC HOPMBI U ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MTOBEJICHIE U MOCTYIIKH CBOUX TOBApPHUIIIEH C MO3HUIINIA HPABCTBEHHBIX H IIPABOBBIX
HOPM M OCO3HaHHE TIOCIIEICTBUI ATHX MOCTYIIKOB;

4) dopMHpOBaHUSA KYJIbTYPhI 3/10POBBSI:

MOHMMaHMs LEHHOCTeH 370poBoro M Oe30macHOro obOpas3a >KU3HHM, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3UUECKOMY H IICUXHUECKOMY 3/I0POBEIO;

coOmoIeHNs IpaBmiI OE30MaCHOTO OOpamIeHNus C BEUIECTBAMHU B OBITY, MOBCEIHEBHOMN JKU3HU U B TPYIOBOH
JIeSITeIIbHOCTH;

NMOHUMAaHU HEHHOCTHU NpaBUJI MHAWBUAYAJIBbHOTO U KOJUICKTHUBHOT'O 0€e30I1aCHOr0 MOBCACHUA B CUTyallUsX,



YTPOXKAIOUIUX 3JOPOBBIO U KU3HU JIIOACH;

OCO3HaHHUS TTOCJIE/ICTBUI U HENPHUSTHUS BPEIHBIX IIPUBBIYEK (YIIOTPEOJICHHS aJIKOT0JIsl, HAPKOTHUKOB, KYPEHH);

5) TpynoBOro BOCIIMTAHUS:

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B y4eOHO-UCCIIE0BATENbECKON AEATEILHOCTH, OOIIECTBEHHO MOJIE3HOH,
TBOPYECKOI U IPYrUX BUIAX NESITEILHOCTH;

YCTaHOBKHM Ha aKTHBHOE y4acTHE B PELICHUH NPAKTUYECKHUX 3a7ad COIMAIbHON HAIPaBICHHOCTH (B paMKax
CBOETO KJ1acca, IIKOJIBI);

MHTEpeca K MPaKTUIECKOMY M3Y4eHHIO npodeccuil pa3IMyHOTro posia, B TOM YHCIE HAa OCHOBE NMPUMEHEHUS
MPEAMETHBIX 3HAHMH 110 XUMHH;

YBaKEHUS K TPy, JIOAAM TPYZa U pe3yabTaTaM TPYIOBOH IESTENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHIYAJILHOH TpaeKTOpuH 00pa3oBaHMs, Oyayuied mpodeccuu u
peanu3ali COOCTBEHHBIX JXKM3HEHHBIX IIIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH,
WHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) JKO0JOrHYeCKOro BOCIIMTAHUA:

9KOJIOTUUECKH [IeJIECO00PAa3HOro OTHOIIEHHUS K MIPUPO/IE, KaK UICTOYHUKY CYIIECTBOBAHUS JKH3HU Ha 3eMIle;

MOHMMAaHHS TI00ATBHOTO XapakKTepa SKOJOTHYECKHX IMPoOJeM, BIMSIHUS SKOHOMHYECKHX IIPOIECCOB Ha
COCTOSIHHE TIPHPOIHON M COIIMATBHON Cpelbl;

OCO3HaHUuA HeO6XOZ[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHUHU U1 pCHICHUSA BOIIPOCOB pallMOHAJIbHOTO
MIPUPOAOIOIb30BAHUS;

aKTHBHOTO HENPHUATHS NEHCTBHH, NPHUHOCAIIMX BpPEA OKpYXKalomlel MNpUpOJHON cpexe, yMeHHA
IMPOTHO3UPOBATH He6HaFOHpI/IﬂTHLIe OKOJIOTUYECKUC MOCICACTBUA MPEANPUHUMACMBIX ﬂeﬁCTBHﬁ 1 npeaoTBpaliaTb
Hx;

HaJIM4YMs Pa3BUTOTO OSKOJOTMYECKOTO MBIIIICHHUS, JKOJOTMYECKONW KyJIbTYpBl, OIBITA JESATEIbHOCTH
9KOJIOTHYECKOH HAIIPaBIEHHOCTH, YMEHHS DPYKOBOJICTBOBAThCS MMH B IIO3HABaTEIbHOHW, KOMMYHHKAaTHBHOW M
COLIMAILHOMW TPAaKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTHBHO IIPOTUBOCTOSTH UJICOJIOTHH XeMO()oOHH;

7) UEeHHOCTH HAYYHOIO0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3sBUTHS HayKd H
0O0IIIeCTBEHHOM MTPAKTHUKH;

IIOHHUMAaHUs CHeHI/Iq)I/IKI/I XUMHHU KaK HayKHU, OCO3HAHUA eé poiun B (bOpMI/IpOBaHI/II/I pauoOHAJIBbHOT'O HAYYHOI'O
MBIIIIEHHS, CO3/IaHUH [EJIOCTHOTO TPEJCTaBICHNs 00 OKpY’KaloleM MUpE KakK O €IMHCTBE IPUPOJIBI U YEIOBEKa, B
MO3HAHUH NPUPOHBIX 3aKOHOMEPHOCTEH U PEIIeHNH POoOJIeM COXpaHEHHs TPUPOTHOTO PaBHOBECHS;

yOexxaEHHOCTH B 0COOOW 3HAYMMOCTH XMMMHU JUIs COBPEMEHHOI NMBHMJIM3alMK: B €€ T'yMaHHUCTHYECKOU
HAaIpaBJIeHHOCTH W BaKHOHM POJIM B CO3JJaHUM HOBOW 0a3bl MaTepHaIbHOM KyJIbTYPBl, PELIEHHH TII00aIbHBIX TTIPOOIeM
YCTOWYMBOTO PAa3BHUTHS YEJIOBEYECTBA - CHIPHEBOM, IHEPTeTHUECKOM, MHUIEBOH M IKOJIOTMYECKON Oe30macHoOCTH, B
Pa3BUTUH MEAMIMHBI, 00ECIIEYEHUH YCIIOBUH YCIIEITHOTO TPY/a M 9KOJIOTHYECKH KOM(POPTHOI )KU3HH KAXK/OT0 4eHa
00111eCTBa;

€CTEeCTBEHHO-HAY4YHOH TpaMOTHOCTH: MOHMMAHHMSA CYIIHOCTH METO/MOB MO3HAHMS, HCIIOIb3YeMbIX B
C€CTCCTBCHHBIX HayKax, CIIOCOOHOCTH HCIIOJIB30BaTh MoJIydyacMbI€ 3HaHUA MJId aHajln3a H 00DBSACHEHUST SBIICHUI
OKPYXAIOIIeT0 MUpPa U MPOUCXOAIINX B HEM M3MEHEHMH, YMEHUsI IeJaTh 00OCHOBAaHHBIC 3aKJIIOUEHHS Ha OCHOBE
Hay4YHBIX (DaKTOB M MMEIOIIUXCS JAHHBIX C LEbIO MOIY4YEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIPHO HCIIONIB30BaTh XUMHYECKHE 3HAHUS A PEUICHHS MpoOJeM B pealbHBIX
KU3HCHHBIX CUTYyallUuAX,

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENLCKOM eI TEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO U caM00OPa30BaHUIO, K aKTUBHOMY ITOJTyYEHHIO
HOBBIX 3HAHUH M0 XUMHUHU B COOTBETCTBUM C JKU3HEHHBIMUA HOTpC6HOCT${MI/I;

HHTEpeca K 0COOGHHOCTSIM TPYyAa B Pa3IMYHBIX cepax MpoheCcCHOHATIBHOM e TeTFHOCTH.

METANPEJMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIE PE3yNbTaThl OCBOCHHUS YUEOHOTO Ipeamera «XUMHS» Ha YPOBHE CPETHEro OOIIero
00pa3oBaHUs BKIIOYAIOT:

3HaYMMBbIe U1 (OPMHUPOBAHHUS MHUPOBO33PEHHS OOYHYAOUINXCS MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC)
oO0IIeHayYHbIe MOHSITHS, OTPAKAIOIINE LENOCTHOCTh HAyYHOH KapTHHBI MHUpa M CHenU(HUKY METOJOB IMO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BELIECTBO, SHEPTHs, SIBJICHUE, ITPOIIECC, CUCTEMa, HayYHbIH (akKT,
NPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEeIOBaHHE, HAOJIOJECHHE, U3MEPEHHE, SKCIIEPUMEHT H
Jpyrue);

YHHUBEpCalbHbIE  y4eOHble  OEWCTBHA  (IIO3HABAaTENbHBIC,  KOMMYHUKaTHBHBIC,  PETYJSTHUBHBIC),



obecrnieunBaronre GopMUpoBaHUEe (YHKIMOHAILHON IPaMOTHOCTH U COLMAIIbHOM KOMITETEHIIMN 00yYaroLIuXCs;

CIOCOOHOCTH 00Y4YaIOIIMXCS UCIIONIb30BAaTh OCBOCHHBIE MEX/INCIUILTHHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U
YHHBEpCaJbHBIC YIeOHbIC NEHCTBUS B IO3HABATEIHHOMN U COMUAIEHON TIPAKTHKE.

MeranpenMeTHble pe3yibTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAJIbHBIMH YYEOHBIMH I03HAaBaTEIbHBIMHU,
KOMMYHHUKATUBHBIMU ¥ PETYJISTHBHBIMU JCHCTBUIMH.

OBgJjajeHne yHUBepCcaJbHbIMH Y4eOHBIMH N03HABATEIbHBIMH /1eiCTBHSIMMU:

1) 0a3oBbIe JIOrHYecKHe JelicTBHS:

CaMOCTOATENBHO (POPMYJIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEETATh LENH ACATEIBHOCTH, 3aaBasi MapaMeTPhl M KPUTEPHU UX JOCTHKEHHS, COOTHOCUTD PE3yJIbTaThI
JEATEIFHOCTHU C TIOCTABICHHBIMH LIEIISIMU;

UCIIOJIb30BaTh MPH OCBOSHMU 3HAHWH MPUEMBI JIOTHYECKOTO MBIIUICHUS - BBIIEISATh XapaKTepPHbIE IPU3HAKU
MOHATUI U yCTaHABJINBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIONIME MOHATHS AJIs1 OOBSICHEHHS OTAEIBHBIX
(haKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHH YISl KIACCHU(DUKAIIMY BELIECTB U XUMUYECKUX PEaKIunii;

YCTaHaBJIUBATh NPUINHHO-CJICICTBCHHBIC CBA3U MCKAY N3Yy4aCMbIMU SIBJICHUSAMMU,

CTPOUTBD JIOTHUECKHE pacCykAeHUs (MHAYKTHBHBIC, ICIYKTHBHBIC, IT0 aHAJIOTHH), BEISIBIIATH 3aKOHOMEPHOCTH
Y IPOTUBOPEYHS B paCCMaTPUBACMBbIX SBJICHUSX, (DOPMYJINPOBATH BEIBOJIBI M 3aKITIOUCHNS;

MNPpUMCHATL B TMPOUECCE TMO3HAHUA, HCHOJIB3YyEMbIE B XHMHUU CHUMBOJHNYCCKUEC (3HaKOBbIe) MOJCIIH,
mpeoOpa3oBhIBATE MOJCIbHBIC MPEACTABICHUS - XUMHYCCKHH 3HAK (CHMBOJ) DJIEMEHTa, XHMHYeckas (opmyia,
YpaBHEHHE XMMHYECKON PEaKIMH - NMPH PEIICHUH yYEOHBIX MO3HABATENBHBIX M IPAKTUYECKUX 33ad, MPUMEHATh
Ha3BaHHbBIC MOJCJIbHBIC IMTPECACTABIICHUSA JI BBISABJICHU XapaKTCPHBIX IMPU3HAKOB U3Yy4Ya€MbIX BEIICCTB U XUMHUYCCKUX
peakiuii.

2) 0a30BbBIe HCCIEA0BATEIbLCKHE AeHCTBHA:

BJIaZIeTh OCHOBAMH METOJIOB HAYYHOTO NTO3HAHHS BEIIECTB M XUMHUIECCKUX PEaKIHi;

¢dopmynupoBaTh I1€JIM M 33/a4d  WCCICJOBAHMS, HCIIOJIB30BaTh IIOCTABJICHHbIE M CAMOCTOSTEIBHO
chOopMyIHpPOBaHHBIE BOIPOCH B KauyecTBE MHCTPYMEHTA ITO3HAHMS W OCHOBBI Ui (POPMHUPOBAHUS THUIOTE3BI IO
MPOBEPKE NPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KICHUH;

BJIaJICTh HaBBIKAMH CaMOCTOATCIBHOI'O IIJIAaHUPOBAHUA HW TPOBEACHUA YUYCHUYCCKHUX OKCIICPUMEHTOB,
COBEpPILIEHCTBOBATh YMEHMS HAOIIOAATh 3a XOAOM IIPOLECCa, CaMOCTOATENIFHO INPOTHO3UPOBATh €ro pe3yibTarT,
(opmynupoBaTh 000OIIEHUSI M BBIBOJIBI OTHOCHTEIHHO JOCTOBEPHOCTH DE3yJIbTATOB HCCIIEJIOBAHHSA, COCTABIATH
000CHOBaHHBIN OTYET O MPOJIEITAHHON padoTe;

MpHroOpeTaTh OMBIT YICHUIECKOH HCCIIeI0BATEIbCKON U MMPOSKTHON 1S TEITbHOCTH, IPOSBIIATH CIIOCOOHOCTE U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOIOB PEIICHHS IPAKTHYECKHX 3a/1a4, IPIMEHEHHUIO Pa3INYHBIX METOIOB
MIO3HAHUSI.

3) pabora c undopmaumeii:

OPHEHTHPOBATHCS B PAa3JIMUHBIX MCTOUYHHMKAX WHPOPMAIMHU (HAyYHO-TIOMYJISIpHAs JINTEpaTypa XUMHUECKOTO
COJIeprKaHus, CIPABOYHBIE MOCOOMs, pecypchl IHTepHeTa), aHaIM3UPOBaTh HHYOPMALIMIO Pa3IMYHBIX BUIOB U (HOPM
MpEACTABJICHUSA, KDUTHYCCKU OLICHUBATH et JOCTOBEPHOCTHb U HEMTPOTUBOPCUNBOCTD,

(hopMynHpOBaTh 3ampochl M IMPHUMEHSTh pa3IMuHble METOJbl IPH IOHMCKEe M OTOOpe HH(pOpMAaIuy,
HEoOX0MMOH IS BBITTOJIHEHHS y4eOHBIX 3a/1a4 OIPEACIEHHOTO THIIA;

nproOperaTh OIBIT HCHOJIB30BAHUSA HH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTHH W Pa3TUIHBIX
IIOUCKOBBIX CUCTEM,

CaMOCTOSATENLHO BHIONMpPATh ONTUMAJBbHYIO (opMy mnpexacTaBiaeHus uHpopManuu (cxemsl, Tpaduky,
JarpaMMBl, TaOJIHIBI, PUCYHKH U APYTHE);

WCIIONIb30BaTh HAYYHBIA S3BIK B KaUeCTBE CPEICTBA IpU padoTe ¢ XMMUYECKOW MH(pOpMAIMen: MPUMEHSTh
MEXIIpeIMeTHBIE (PU3HUecKie U MaTeMaTHIEeCKHe) 3HAKH U CHMBOJIBL, (hOpMYJIBI, a00peBHaTypsl, HOMEHKIATYPY;

MCIIOJIb30BaTh U NIPe00pa30BhIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OBgJjiajieHne YyHUBEPCAJbHBIMH KOMMYHUKATHBHBIMY J€CTBHSIMM:

3a/1aBaTh BOIMPOCHI TI0 CYIIECTBY 00CYKIaeMOI TEMBI B X0OJI€ TUAJIOTA W/UITU AVCKYCCHH, BHICKA3bIBATh UICH,
(hopMyTHpPOBATH CBOM MPEIOKEHHUSI OTHOCUTEIEHO BBITIOIHEHHUS TIPEUIOKEHHOH 3a1a4;

BBICTYIATh C MIPE3EHTAIMEl pe3yIbTaToB [T03HABATEIbHON AEATEIBHOCTH, IOIYYSHHBIX CAMOCTOSITEIIEHO HIIH
COBMECTHO CO CBCPCTHHKAMH IIpW BBIIIOJIHECHUHN XHUMHWYECKOTO JSKCIECPHUMCHTA, HpaKTH‘IeCKOﬁ pa6OTBI 10
WCCJIEJIOBAaHHUIO CBOWCTB H3y4YaeMBIX BELIECTB, peaM3alMd y4eOHOro mpoekra W (GOpMYIHpOBaTh BBIBOIBI IO
pe3yJsibTaTaM NpOBEAESHHBIX UCCIIEA0BaHUMI MyTEM COTIIACOBAaHMS TIO3ULIMHI B X0/1€ 00CYXK/ICHHS 1 0OMEHa MHEHUSIMU.

OBJajeHne YHUBepPCaJbHBIMH PeryIATHBHBIMH A CTBUAMU:

CaMOCTOATENBHO MJIAHUPOBATH M OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO JEATEIBHOCTD, ONPEAENss e€ ean u



3ala4u, KOHTPOJIUPOBATh U IO MEpEC H€O6XOHI/IMOCTI/I KOPPEKTUPOBATH Hpe[[ﬂal"aeMbIﬁ AJIrOpUTM L[eﬁCTBHﬁ npu
BBITIOJIHCHU U y‘-Ie6HI:IX U UCCICAOBATCIBCKHUX 3aJady, BI)I6I/IpaTI) HauOoJee 3(1)(1)6KTI/IBHLII‘/'I crocod ux peuieHus ¢
y‘-IéTOM TIOJTYYC€HHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHICCKHUX peaKuyuAax;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOEH JeATEeIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

NNPEJMETHBIE PE3YJIBTATBI
10 KJIIACC

[IpenmeTHBIE pe3yIbTaTH OCBOCHUS Kypca «OpraHudecKast XUMISD) OTPaXaroT:

c(hOPMHUPOBAHHOCTh MPEACTABICHUI O XMMHUYECKOH COCTABISIIONIEH €CTECTBEHHO-HAYYHOH KapTHHBI MHUDA,
poNMM XWMHH B TIO3HAHWH SBIEHUH NTpUPOABI, B (OPMHUPOBAHWM MBIIIJICHAS H KYIBTYPHl JHYHOCTH, €€
(hyHKIMOHATBFHOHM TPAMOTHOCTH, HEOOXOIUMOM IS PEICHHS IPAKTHYECKIX 3a7ad U AKOJIOTHYECKH 000CHOBAaHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM Cpefe;

BJIAJICHUE CUCTEMOM XMMHUYCCKUX 3HAHUM, KOTOpasl BKIIOYACT: OCHOBOIOJIATAIOUINE MOHATUS (XUMHUECKUIT
SJIEMEHT, aTOM, 3JEKTPOHHas 00O0JOYKa aToMa, MOJEKYJa, BaJCHTHOCTH, JEKTPOOTPUIATEIBHOCTD, XUMHUICCKAS
CBsI3b, CTPYKTYpHas popmyiia (pa3BépHyTas ¥ COKpaEHHAs ), MOJIb, MOJIIPHAS Macca, MOJISIPHBII 00BbEM, yriIepOIHbIH
ckenert, QyHKIMOHANIbHAS TPYIINa, paJuKall, H30MepHs, U30MePbl, TOMOJOTMYECKUH Psijl, TOMOJIOTH, YIJI€BOI0OPO/IbI,
KHACJIOPOA H a30TCOJICpIKAIlNe COCIWHCHHS, MOHOMEp, MOJHMEpP, CTPYKTypHOE 3BEHO, BBICOKOMOIEKYISPHBIC
COCIMHEHUS); TEOPUH U 3aKOHBI (TCOpHs CTPOCHHS OpraHmdeckux BemiecTB A. M. BytiepoBa, 3aKOH COXpaHCHHS
MAacchl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUN S3BIK XUMHH; MUPOBO33pEHUECKIE 3HAHUS, JIS)KAIle B OCHOBE
MOHUMaHHMs IPUYMHHOCTH ¥ CUCTEMHOCTH XMMHYECKHX SIBICHHH, (pakToornyeckue CBeIeHHs O CBOICTBaxX, COCTABE,
MOJMYYCHHH W O€30MacHOM HCIIONB30BAHUM BaXHEUIIMX OPTraHMYSCKHMX BEHIECTB B OBITY M IPAKTHYECKOW
JIeSITeIbHOCTH YEI0BEeKa;

c(OPMUPOBAHHOCTh YMEHHUH BBISBJIATH XapaKTepHbIC NMPU3HAKU TOHATHH, yCTAHABINBATh UX B3aWMOCBS3b,
HCIIONIE30BaTh COOTBETCTBYIOIINE IOHSATHS IPH OIMCAHWU COCTaBa, CTPOCHHS M IIPEBpAIlCHWH OPTraHMYECKUX
COCTUHECHUM;

c(OPMUPOBAHHOCTh YMEHUH HCHOJIB30BaTh XUMHYECKYIO CHMBOJIMKY JUIsSi COCTABJICHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOH, COKpamIEHHOW) (GOPMYIT OPTaHWMICCKUX BEIISCTB M YPaBHEHHUH XUMHUYECKUX PEaKIIHH,
M3TOTABINBATH MOJEIH MOJICKYII OPTaHUIECKUX BEIIECTB IS MILTFOCTPAIIMN UX XHMHAYECKOTO U IPOCTPaHCTBEHHOTO
CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUIl yCTaHABIMBATh MPUHAJJIC)KHOCTh M3YyYEHHBIX OPraHUYECKUX BELIECTB MO HX
COCTaBy M CTPOCHHIO K OTpeIeTIEHHOMY KIacCy/TpyIIe COeANHEHUN (YTIIEBOIOPOIBI, KHCIOPO M a30TCOCPIKAIITHE
COEJIMHEHHS, BBICOKOMOJEKYJSIPHBIC COEAMHEHHs), AaBaTh WM HAa3BaHMA IO CHCTEMAaTHYECKON HOMEHKIAType
(IUPAC), a takke NpHUBOIWUTH TPUBHAIBHBIC HA3BAaHUS OTHEIBHBIX OPTraHWYECKHX BEIIECTB (ITHUJICH, MPOIMJICH,
alleTWICH, JSTHJICHIJIMKONb, TIHLEPUH, (EeHON, (OpMalbICTHI, aleTalbIeru], MypaBbHHAS KHCIOTa, YKCyCHas
KHCJIOTa, OJICMHOBAsI KHCJIOTA, CTCAPHHOBAS KHCIIOTA, TII0K03a, PPyKTO3a, KpaXMall, IIeJUTI0I03a, TIHIINH);

c(OPMUPOBAHHOCT YMEHHSI OIPEACIATh BHIbl XMMHUYECKOH CBS3M B OPraHUYECKUX COEIUHEHHSX
(ooMHAPHEIEC U KpaTHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHATH IIOJIOKCHHUS TCOPHH CTPOCHHS OPTraHWYECKHUX BemecTB A. M.
BytnepoBa s 0OBsICHEHHUS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHSI; 3aKOH COXPAHEHHUS MAacChI
BEIIIECTB,;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTEepHU30BaTh COCTaB, CTPOEHHE, (HU3MUECKME W XHMHYECKHE CBOMCTBa
TUIHYHBIX TPEACTaBUTENCH Pa3IMIHBIX KJIACCOB OPTaHWMYECKHX BEIIECTB (METaH, 3TaH, 3TWICH, IPONIICH, alleTHIICH,
Oyraguen-1,3, meTunOyraguen-1,3, OeH30J, METaHON, STAHOJ, ITHICHTIUKOJb, TIUIEPHH, (HEHOJ, aneTalbIeTH/I,
MypaBbUHAas M YKCYCHAasi KUCIJOTHI, IJIIOKO3a, Kpaxmall, LEJUII0J03a, aMUHOYKCYCHasi KUCJIO0TA), WILIOCTPUPOBATD
TEeHETUYECKYIO CBSI3b MEXJAy HHMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XMMUYECKHUX PEAKIMN C HCHOIb30BAHUEM
CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTH YMEHHS XapaKTepHU30BaTh HCTOYHHUKHU YTIIEBOIOPOTHOTO CBIPhs (HE(Th, IPUPOAHBIN Ta3,
YTroJib), CHOCOOBI X MEePepadOTKH U MPAKTUYECKOE MPUMEHEHHE TIPOIYKTOB IEPEPadOTKH;

c(OPMHUPOBAHHOCT YMEHUIH MPOBOIUTH BBIYHCICHUS [0 XHMUYECKAM YpaBHEHHSM (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIHUU 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOIIHBIX BEIIECTB MM MIPOIYKTOB PEAKIIHN);

c(hOpPMHUPOBAHHOCTh YMCHHI BIIQJIETh CHCTEMOW 3HAHUI 00 OCHOBHBIX METOJAX HAY4YHOTO IO3HAHUS,



UCIIOJIb3YEMBIX B XUMHU ITPU M3YYCHHUU BEIIECTB M XUMUYECKUX SIBJICHUH (HaOJI0/IeHNe, U3MEPEHHE, IKCIIEPUMEHT,
MO/ICTIMPOBAHHUE ), UCTIONIB30BATh CHCTEMHbIE XUMHYECKUE 3HAHUS ISl IPUHSTHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CHUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U HX IIPUMECHEHHEM;

c(OPMUPOBAHHOCTh YMEHHUH COOJIOJATh NpaBWiIa IIOJIb30BAHMS XUMHYECKOW IOCYNOH M J1abopaTOpHBIM
00opyioBaHNEM, a TaKKe IpaBHia OOpalleHHs ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKLUSIMU IO BBIIOJHEHHIO
7a00PaTOPHBIX XUMHUECKHUX OTIBITOB;

cOpPMUPOBAHHOCTE YMEHHI IUIAHHPOBAaTh W BBINOJNHATE XHMHYECKHH 3KCHEPUMEHT (TIPEBpAIICHUS
OpPTaHUYECKUX BELIECTB NMPU HArpeBaHHM, MOJYyYCHHE STHJICHA U M3YYCHHE €ro CBOWCTB, KaueCTBEHHBIC PEAKLIUH
OPTaHWYIECKUX BELIECTB, ACHATypauusi OCITKOB NPH HArpeBaHWHM, LBETHBIC PEAKIUH OEIKOB) B COOTBETCTBHHU C
MpaBUJIAMH TEXHUKH 0€30TIaCHOCTH IIPH 0OPALICHNUH C BEIECTBAMH H JIA00OPATOPHBIM 000PYIOBaHHUEM, IIPEIACTABIAT
Pe3yJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (POPME 3aITCH YPaBHEHHI COOTBETCTBYIOLIUX PeaKIMi U HOpMyIUpOBaTh
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OpPMUPOBAHHOCTE YMEHHH KPUTHYECKH aHAJIM3MPOBATh XHMHYECKYI0 HH(OpManuio, MOIydaeMyro H3
Pa3HBIX HCTOYHHUKOB (CpeAcTBa MaccoBoil nHGopManuu, IHTepHET U ApyTux);

c(hOPMHUPOBAHHOCTh YMEHHUI COOJIIOJATh MpaBHia IKOJOTHMYCSCKH IIeJIeCOO00Pa3HOro MOBEACHUS B OBITY U
TPYIOBOH AEATEIHHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBHS M OKPY)KAIOUIEH NMPUPOJHON Cpeibl, OCO3HABATh
OTIaCHOCTh BO3ACHCTBUS HA JKUBBIC OPIaHU3MBI ONPECTIEHHBIX OPTaHUIECKUX BEIIECTB, MOHMMAs CMBICII TIOKa3aTes
ITJIK, nosicHATh Ha mpuMepax crocoObl YMEHBIICHHS U MPEJOTBPAICHHsI MX BPEIHOTO BO3JCHCTBUS HAa OpPraHHU3M
YeJIOBeKa;

JUISL 0OYYAIOIINXCS ¢ OTPAaHWYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHE IIPUMEHATH 3HAHHUSI 00 OCHOBHBIX
JOCTYIHBIX METOAAX MO3HAHUA BEUICCTB U XUMUYCCKUX HBHCHHﬁ;

JUIL CIENBIX M CIA0OBHAALIMX OOYyYalOUIMXCS: YMEHHE HCIOJB30BaTh pellbeHO-TOYCUHYIO CUCTEMY
o6o3nauennit JI. Bpaiinsa ains 3anmicn XuMudeckux GopMyI.

11 KJIACC

IIpenmeTHble  pe3ynbTaThl OcBOeHHS Kypca «OOmas ©  HEOpraHWdecKas XHMES»  OTPaXaioT:
c(OPMHUPOBAHHOCTh TIPEJCTABICHHI: O XMUMHUYECKOH COCTABILSIIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, POJIU
XVMUH B TIO3HAHUM SIBICHUH TPHUPOABI, B POPMUPOBAHNH MBIIUICHHUS M KYJIbTYPHI JIMYHOCTH, €€ (YHKIMOHAIBHON
TPaMOTHOCTH, HEOOXOAMMOM Ul pEelIeHHs IMPaKTHYECKUX 3aJad M SKOJOIMYEeCKH OOOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 3JI0POBBIO U TIPUPOIHON CpEIe;

BJIAaJICHHE CUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIOJIATAIONINE TMOHATHS (XMMHUYECKUN
3JIEMEHT, aTOM, HM30TOM, S-, p-, d- SJIEKTPOHHBIE OpOWTAIM ATOMOB, MOH, MOJEKYJA, MOJb, MOJISIPHBIH OOBEM,
BaJIEHTHOCTh, DJIEKTPOOTPUIATEIBHOCTh, CTCIEHb OKHCIICHHUS, XHMHYecKas CBs3b (KOBaJIeHTHas, HWOHHas,
MeTaJUIN4ecKas, BOJOPOJHAs), KPUCTAJUINYECKas PEeImIETKA, THUIBl XMMUYECKUX DPEaKLui, pPacTBOpP, JIEKTPOJIHTEHI,
HEDJIEKTPOIIUTBHI, IEKTPOIUTHYECKAS] AUCCOLUALINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUECKOHW PEaKIHH,
XMMHUYECKOE PABHOBECHE); TEOPHHU U 3aKOHBI (TEOPHS SIEKTPOIUTHIECKON AUCCOLMALINH, TIeproudeckuii 3akoH [1. M.
MeHnneneeBa, 3aKOH COXpPaHEHHUS] MAacChl BEIECTB, 3aKOH COXPAHEHMS M IPEBPAICHHUS HHEPTUU NMPH XUMHUYECKHUX
peaKuax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMA, JISKAIIHe B OCHOBE
MOHMMaHHS IPUYMHHOCTH ¥ CHCTEMHOCTH XMMHYECKHX SIBIICHUH, ()aKTOJIOTMIECKHE CBEJICHNS O CBOICTBAxX, COCTABE,
MOJMYyYeHHH M 0e30IacCHOM HCIIOJB30BAHWM BAKHEHIINX HEOPraHWYECKHX BEMIECTB B OBITY M IPaKTHYECKOU
JIESITETIFHOCTH YEJI0BEKa;

c(OPMUPOBAHHOCT YMEHHH BBISBIATH XapaKTepPHbIE NMPU3HAKH TOHSATHH, YCTAHABIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOINUE MOHITHS IIPU ONUCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPaIllEHHIH;

c(hOPMHUPOBAHHOCTh YMEHHH HCIIONB30BaTh XUMHUYECKYI0O CUMBOJIHKY Ui COCTaBJICHUS (POPMYIT BEIIECTB H
YpaBHEHHMH XUMUUECKUX peakuui, cucreMatuueckyro HoMeHknatypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAENBHBIX
HEOpraHMYEeCKHX BEIIECTB (YrapHbIi ra3, yrJIeKUCIbIH ra3, aMMUak, raiéHasi H3BeCTh, HeTraléHast U3BeCTh, TUTHEBas
cojia, MUPUT U APYTHE);

c(OPMHUPOBAHHOCTh YMEHUH OMNPEAEISITh BAJICHTHOCTh M CTENEHb OKHCIICHHUS XMMHYECKHX DJIEMEHTOB B
COEIMHEHUSX PAa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOH CBsI3M (KOBaJICHTHAs, NOHHAs, METAUIMYECKas, BOJOPOIHAs) B
COEIMHEHUAX, THUI KPUCTAJUIMYECKOM pEmETKH KOHKPETHOTO BellecTBAa (aTOMHAs, MOJEKYIsSIpHas, HOHHAsd,
MeTaJUIN4ecKas), XapakTep CpeIbl B BOJHBIX paCTBOPaX HEOPTaHMUECKUX COCTUHEHNUH;

c(OpPMUPOBAHHOCTh YMEHHWH yCTaHABIMBATh NPUHAJIC)KHOCTh HEOPTaHWYECKUX BEIECTB 10 MX COCTaBY K
orpeeIEHHOMY KJlacCy/TpyIie COeAWHEHUH (MpOCThIe BELIECTBA - METAUIbl M HEMETaJUIbl, OKCHABI, OCHOBAaHUS,
KHCIIOTHI, aM(pOTEpHBIE THAPOKCHUJIBI, COJIH);

c(OPMUPOBAHHOCTE YMEHHWH pacKpbhlBaThb CMbICI nepuoandeckoro 3akona JI. WM. Menneneesa wu



JIEMOHCTPHPOBATH €r0 CHCTEMAaTH3UPYIOILYIO, OOBSICHUTEIBHYIO U ITPOTHOCTUYECKYIO (DYHKIHH;

c(OpPMUPOBAHHOCTh YMEHHUIl XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKUX DJIEMEHTOB 1-4
nepuonoB Ilepuoamueckoil cucTeMpl XUMHYecKHX 31eMeHToB [[. V. MennmeneeBa, UCTIONB3ys MOHATHA «S-, p-, d-
JJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKHE YPOBHIY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUUECKHX
3JIEMEHTOB M MX COEIUHEHUi no nepuojaMm u rpynmam Ilepuonuueckoil cucrtemsl Xxumuueckux 3neMmeHTtos [, .
Mennencena;

c(hOpMHPOBAHHOCTh YMECHUHN XapaKTEpHU30BaTh (OMICHIBATH) OOIINE XUMHUIECKHE CBOIICTBa HEOPTAHUIECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAaHME T'E€HETHYECKON CBSI3M MEXIy HEOpPraHHYECKUMHU
BEIIIECTBAMH C ITOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCH(HUINPOBATH XMMHUUECKHE PEAKIMH 110 PA3IMIHBIM IIPU3HAKAM (IHCITy H
COCTaBY pPEarupymoouiux BEIIECTB, TEIUIOBOMY 3(QQEKTy peaklHy, WU3MEHEHHIO CTENeHEH OKHCIIEHHs DJIEMEHTOB,
00paTUMOCTH peaKlMH, yYacTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCT YMEHHUH COCTABIATh YPABHCHMS PEAKIMH PA3TMYHBIX THIIOB, MOJHBIE W COKPAIIEHHbIE
ypaBHEHHS PEaKIMii HOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, IPU KOTOPHIX 3TH PEAKIMH HIYT 10 KOHIa;

c(hOPMHUPOBAHHOCTh YMCHHI MPOBOMUTH PCAKIMH, MOATBEPIKIAIOIINC KAaYCCTBEHHBIN COCTAaB Pa3IMYHBIX
HEOPraHMYECKHX BEIIECTB, pPACIO3HABAaTh OMNBITHBIM IYTEM HOHBI, NPHCYTCTBYIOIIHME B BOJHBIX pPacTBOpPax
HEOPraHMYECKHUX BEIECTB;

c(hOPMHUPOBAHHOCTh YMCHHH  PACKPBIBATh CYIIHOCTh  OKUCJIUTCIHLHO-BOCCTAHOBUTEIBHBIX  PEaKIIHA
MOCPE/ICTBOM COCTABIICHHUS AJIEKTPOHHOTO OasiaHCca 3THX pEeaKLuii;

c(OpPMUPOBAHHOCTE YMECHHH OOBSICHATH 3aBHCHMOCTh CKOPOCTH XHMHYECKOH PpEakmud OT pa3IMdHbBIX
(hakTOpOB; XapaKTep CMEIICHUS XUMHUICCKOIO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO Bo3aeicTBus (mpuHiun Jle
[Tarennbe);

c(OpMUPOBAHHOCTH YMEHUH XapaKTEPH30BaTh XUMHUECKHE IPOIECCHI, JIEKAIIE B OCHOBE IIPOMBIIIIIEHHOTO
MOJTyYCHHS CEPHOM KHCIIOTHI, aMMHaKa, a Takxke ChOpMHUPOBAHHOCTH MPEACTABICHUH 00 OOIIMX HAYYHBIX IPUHIUIIAX
Y 9KOJIOTMYECKHUX MPOOIeMax XUMHYECKOTO TIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTH YMEHHUH POBOIUTH BHIYNCIICHHS C UCIIOIH30BAHUEM MOHATHS «MAcCOBasi OIS BELIECTBA
B pacTBOpe», OOBEMHBIX OTHOLICHHH Ta30B IPH XMMHUYCCKHX PEAKIHMAX, MAaCChl BEIIECTBA MM 00bEMa ra3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIHMH BEIIECTB, TEIIOBOIO
addekra peakiy Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl BELECTB, NPEBPAILEHHs] K COXPAHEHHsI SJHEPTHH;

c(OpPMUPOBAHHOCTh YMEHHH COOMIOAaTh TpaBWia ITOJb30BAaHUS XUMHUYECKOW IOCYNOH M J1abopaTOpHBIM
obopymoBaHueM, a TaKKe MpaBwia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIMSMH TIO BBITIOJTHEHUIO
1a60PaTOPHBIX XUMHUYECKHX OTIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHUI TUIAHUPOBATh U BHIIIOIHATH XMMHUYECKHH 3KCIIEPUMEHT (pa3JIo’KeHHE MepOKCHAa
BOJIOPO/Ia B NPHUCYTCTBUH KaTalu3aTopa, OINPEAEICeHHE CPEeIbl PACTBOPOB BEIIECTB C IOMOIILIO YHHBEPCAIHHOTO
WHINKATOpa, BIMSHUE DPA3INYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOM pPEaKIMH, PEeaKIWd HOHHOTO OOMEHa,
KaueCTBEHHbIE pEakuMu Ha cyiabdar-, KapOOHAT- M XJIOPHI-aHHOHBI, Ha KAaTHOH AaMMOHUs, peIIeHHUEe
9KCIIEPUMEHTAIBHBIX 3aJad 1o TemaM «Mertamis» n «Hemeramib») B COOTBETCTBHM C TIPABWIIAMH TEXHHKH
0e3omacHOCTH TpH OOpalieHuH C BElIeCTBaMH W J1abOpaTOpPHBIM 000pYJOBaHHEM, MPEICTABIATh PE3YJbTAaThl
XUMHYECKOT0 IKCIIEPUMEHTA B (hOPME 3aITUCH yPABHEHU COOTBETCTBYIOIIUX PeaKInii ¥ (hOPMYIHPOBATH BHIBOJIBI HA
OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMHUPOBAHHOCTS YMEHHH KPUTHYECKH AHAJIM3MPOBATH XUMHUYECKYI0 WH(POPMANHUIO, TOIyYaeMyIo W3
Pa3HBIX HCTOYHHUKOB (CPEICTBa MAaCCOBOW KOMMYHHMKANNH, IHTEpHET U IPYTHX);

c(OpPMUPOBAHHOCTE YMEHHMH COOJIO/ATh IMPaBMIIA HKOJIOTHUECKH IeJIECO00pa3HOro MOBEACHUS B OBITY H
TPYAOBOH IEATENBHOCTU B LENAX COXPAaHEHHs CBOETO 3/0POBbS U OKpYXKAalOIIEeH MPUPOAHOW Cpefbl, OCO3HAaBaTh
OINaCHOCTH BO3/IEMCTBUS Ha dKUBbIE OPTaHU3MBbI OIIPE/ICIIEHHBIX BEIIECTB, TOHMMas cMbich noka3arens [IJIK, noscHars
Ha nmpumepax CITOCOOBI YMEHBUICHUSA U ITPEAOTBPAIICHUA UX BPEIHOTO BO3HCﬁCTBHH Ha OpraHu3M Y€JI0OBEKaA,

JUIst 00YYaIOMIMXCsl ¢ OTPaHMYECHHBIMHE BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHE PUMEHSTH 3HaHHUsI 00 OCHOBHBIX
JOCTYIHBIX METOAAX MO3HAHUA BEUICCTB U XUMHUYICCKUX ﬂBJ'IeHPIﬁ;

JUIA CJIETBIX W CIA0OBUASIIMX OOyJalOmMXCA: YMEHHE WCIIONb30BaTh Pelbe(h)HO-TOUCUHYIO CHCTEMY
o6o3nauennii JI. bpaiins 11 3anucu XuMuIecKux Gopmyir.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJsimdyecTBo yacoB
HaumeHnoBaHue pa3iesnoB u TeM KonTpoabsHsbie IIpakTnuyeckue DJieKTpoHHbIe (I (ppoBHIE)
NPOrpaMmbl Bceero paboThI paboThI o0pa3oBaTe/IbHbIe pecypchl

Ne i/

Pasnea 1. Teopernyeckue 0OCHOBBI OPraHU4eCKOil XUMUM

IIpeamer oprannueckoi xumuu. Teopust
1.1 CTPOCHHUS OPTaHIMYECKUX COSAHHEHHUH A. 3 0.25 0
M. bytieposa

Utoro mo pazneny 3

Pasnea 2. YriaeBoaopoabl

2.1 IIpenenbHble yraeBoIOPOAbl — AJIKAHbI 2 0 0
b2 HenpenenpHbIe yTIeBOIOPOIBI: aJIKSHEI, 6 0 1
aJKaJueHb], AIKUHEI
2.3 ApomaTHdecKue yriIeBoA0pOIbI 2 0.25 0
b4 [IpupoaHbIC HCTOYHHUKH YTICBOAOPOIOB H 3 | 0.5
ux nepepadoTka
Htoro mo pazneny 13
Pasnea 3. Kuciopoacoaep:kamme opraHuyeckue coeJMHeHUsI
3.1 Cruptel. @eHon 3 0.5 0
32 Anpnerunpl. KapOoHOBEIE KHCITOTHI. 7 05 1
CrnoxHbIe 3QUPHI
3.3 YriaeBoasl 3 0.25 0.5
Hroro no paszneny 13
Pazgen 4. A3orconepaxkalnye OpraHu4ecKne coeJHHeHNs
4.1 AMUHBI. AMHUHOKUCIIOTHL. belkn 3 0.25 0.5
Hroro no paznery 3

Pazgen S. BeicokoMoJieKy I pHbIE COCIMHCHHUS




5.1 IInactmaccel. Kayuyku. Bonokna 2 0
Hroro no paszneny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3.5




11 KIIACC

KoJjimuecTBO 4acoB

Non/ HaumeHoBaHue pa3aesioB U TeM KonTponbHsble IIpakTHyeckue DJieKTpoHHbIe (LU poBbHIE)
o
v NpOrpaMMbl Bcero padoThI padoThI o0pa3oBaTebHbIe pecypchl
Paspnea 1. Teopernyeckue 0OCHOBbI XMMHMHU
Crpoenne atomMoB. [leproanaeckii 3aKoH 1
1.1 Ileproanueckas cucteMa XUMHYECKUX 3 0.5 0
anemeHToB /1. 1. Menneneesa
12 Crtpoenue BeniectBa. MHOrooOpasue 4 0.5 0
BEIIIECTB
1.3 XUMH4ecKUe peakuu 6 1 1
Hroro no pazneny 13
Paspnen 2. Heopranuueckasi XuMust
2.1 Meranisl 6 0.25 1
) Hewmeramnst 9 0.25 1
b3 CBs3b HCOPraHUYCCKNUX U OPraHUICCKUX 2 0.5 0
BEIIIECTB
Hroro mo pazneny 17
Paznea 3. Xumus u ’KH3Hb
3.1 XUMUSA U )KU3HD 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 3




IHOYPOYHOE INNTIAHUPOBAHMUE
10 KIIACC

Ne
n/n

Tema ypoka

KosmnyecTBO yacoB

Bcero

KonTpoabHsbie
padoThI

IIpakTHnyeckue
padoTHhI

Jara
HM3Yy4YeHUs!

DJIeKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcsl

IIpeamer oprannueckoi XuMuu, €
BO3HHKHOBEHHE, Pa3BUTUE U 3HAUCHUE

Teopus CTpOEHUSI OPraHUUECKUX COETUHEHUI
A. M. BytnepoBa, €€ OCHOBHBIE TOJOKECHHS

[IpencraBnenne o knaccupuKau
opranndeckux BemiecTB. Homenkmarypa
(cucrematuyeckasi) U TPUBHAJIBHBIC Ha3BAHUS
OpPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUUECKHI
piA

Mertan u 9TaH — NPOCTEUIINE NIPEACTABUTENN
aJIKaHOB

AJNKeHBI: COCTaB B CTpPOCHHUC, CBOMCTBa

OTuUIIeH U NpONUJIeH — MpocTeifne
[IPEICTaBUTENIH AIIKEHOB

IIpaktuueckas padorta Ne 1. «Ilomyuenue
STHUJICHA ¥ U3YYEHHUE €r0 CBOHCTBY

Anxanuensl. byranuen-1,3 u
MeTtunbytangues-1,3. Iloxydyenune
CHHTETHUYECKOTO KayuyyKa U PE3HHbI

10

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
TOMOJIOTHYECKHM PsiT. ATIETHIIEH —
MPOCTEHNIINIA MPECTABUTEINb aJTKMHOB

11

BrluuciieHus 1o ypaBHEHHUIO XUMUYECKON
peakuuu

12

ApGHI)II OeH3011 U TOJIYOJI. TokCcHYHOCTH




apeHOB

I'eneTnyeckas cBs3b YrieBsoa0poaoB,

13 NPUHAJISKANX K Pa3IMYHbIM KiaccaM
[IpupoHbIe HCTOYHUKH YTIIEBOAOPOIOB!

14 NPUPOJIHBIN Ta3 ¥ MOMYTHHIE HE(TSIHbIE Ta3bl,
HeTh M IPOAYKTHI €€ nepepaboTKu
[IpuposHbIe HCTOYHUKH YTIIEBOAOPOIOB!

15 MPUPOHBINA T'a3 U MOMYTHBIC HE(TAHBIC Ta3kI,
HeTh U IPOIYKTHI €€ mepepadoTKu

16 KonrtposbHas paboTa mo pasaeny
«YTIneBogopoashy

17 [TpenenbHBIE 0JHOATOMHBIE CIIUPTHI: METAHOJ U
sTaHoJ. BomopoaHas cBs3b

13 MHOroaTOMHBIE CIIUPTHI: THUIICHIJIUKOIb U
TIIULIEPUH

19 DEHOIT: CTPOCHUE MOJICKYJIBI, (PHU3HUCCKUC U
XUMHYECKHE CBOMCTBA, IPUMEHEHHUE

b0 Anpaerupl: popManbIerua 1 aleTanbaeru.
Aueron

b1 O/IHOOCHOBHBIE TTpeieIbHbIE KApOOHOBbIE
KUCIIOTBI: MypaBbHHAs U YKCYCHasI

h ITpaxktuueckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIIOTBI»

b3 CreapuHOBasi M OJIEUHOBAs KUCIIOTHI, KaK
MPEJCTaBUTEIN BRICITNX KapOOHOBBIX KHCIOT

ha MBplia Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
UX MOoIIee AeHCTBUE
CroxxHbIe 3GHUPBI KaK IPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIOKHBIX
3¢upoB

b6 JKuphbr: runponus, npuMeHeHue,
OmoIoru4ecKast poJib KHUPOB

27 YrieBoasl: cocTa, KiaccupuKaius.




BakHeii1ie npeAcTaBUTEIH: TII0K034,
(bpykro3a, caxaposa

KanMaﬂ 1 [CJUTI0JI03a KaK NpHUPOJAHBIC
TMOJIMMCPBI

28

KonrponbHas pabora 1o pazueny
29 «Kucnopozacoaepxaiye opraHu4ecKue
COETMHEHUS

30 AMMUHBL: METHIAMHUH U aHWIHH

AMUHOKHCIIOTHI KaK aMm(poTepHbIe
31 OpraHUYeCcKHUe COCTMHEHUS, X OMOIOTHYECKOE
3HaueHue. [lentuabl

32 benku kak MIPUPOJHBIC BEICOKOMOJICKYJIIAPHBIC
COCIMHCHUA

33 OCHOBHEIE MTOHITHS XUMHU

BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN

OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COSAMHEHHH.

IInacTMaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME

34




11 KIIACC

n/n

Tema ypoka

KosmyecTBO yacoB

Bcero

KonTpoabsHsbie
padoThI

IIpakTHnyeckue
padoThI

Jara
HM3Yy4YeHUsI

DJIeKTPOHHBIE
uudposbie
o0pa3oBaTeJibHbIE

pecypcsl

Xumnueckuil aneMeHT. AToM. DIeKTPOHHAs
KOH(UTypanusi aTOMOB

Ilepuonuueckuii 3axkon u Ilepuoanueckas
cucTeMa XUMHIeCKuX 3iemMeHnToB /1. H.
Menpeneesa, UX CBSI3b C COBPEMEHHOU Teopuei
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH H3MECHEHUS CBOICTB
XUMHUYECKHUX DJIEMEHTOB M X COCAMHCHUH T10
TpyIIaM | fieproiaM. 3HaYCHHE
MIEPUOTUIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3eMmeHToB /.M. MenneneeBa B
Ppa3BUTHUH HAYKU

CtpoeHue BenecTBa. XUMUYECKas CBA3b, €
BU/JIbI; MEXaHU3MBI 00Pa30BaHUS KOBAJIEHTHOM
cBs13u. BogopoaHas cBa3b

BanenTHOCTB. DNEKTPOOTPHUIIATETHHOCTD.
CreneHb OKUCIIeHUs. BemecTBa MONIEKYISIPHOTO
1 HEMOJIEKYJIIPHOTO CTPOSHUS

[TonsTHE O AMCTIEpCHBIX cUCTEMaX. VICTUHHBIE U
KOJUIOUJIHbIE pacTBOpbl. MaccoBas 107
BEILIECTBA B paCTBOPE

Knaccugukamus 1 HOMEHKJIATypa
HEOpraHUYeCKUX coequHeHni. ['eHeTnueckas
CBSI3b HEOPTaHUIECKUX BEIIECTB, Pa3TMUHBIX
KJIACCOB

Kinaccuukanuss XMMUYeCKIX PEaKIiii B
HEOPTraHMYECKON M OPTraHWYECKON XUMHH. 3aKOH
COXpaHEHMs MacChl BELECTB; 3aKOH




COXpaHCHU U MPEBpALICHUA SHCPIUU IPU
XUMHUYECKUX PCAKIUAX

CxopocTb peakuuu. O6paTUMBbIE pEaKIHH.
XHUMHUYECKOE PABHOBECHE

10

[pakruyeckas padora Ne 1. «BnusiHue
pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKON
peaxImmn»

11

DnekTponuTHdeckas aucconuans. [lousatue o
BOJIOpoIHOM roka3arene (pH) pactBopa.
Peaxuuu nonnoro oomena. ['uaponus
OPraHn4CeCKUX U HCOPraHM4CCKUX BEIICCTB

12

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKITUY.
[ToHsTHE 00 3J7IEKTPOSIU3E PACILUIABOB
pacTBOPOB coJiei

13

KontposbHas paboTa mo pasaeny
«TeOpeTH‘IeCKI/IC OCHOBbI XUMHHN»

14

Merainnsl, ux nojoxexue B Ilepuonuueckoit
cucTeMe XUMH4YecKux 3neMenTos 1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHHS ATOMOB.
O6mue ¢puznueckrue CBOMCTBA METAIIOB

15

CriraBbl METaIJIOB. DNEKTPOXUMHUYECKUH P
HaIPsSHKEHUN METAIIIIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX METAIJIOB
(HaTpui, KaNWi, KanbIWid, MATHUHA, ATFOMUHH)
U UX COCIMHEHUH

17

Xumuueckue CBOMCTBa Xpoma, MeIU U UX
COCIUHECHUN

18

XUMHYECKHE CBOMCTBA IIUHKA, JKeJIe3a U UX
COEeTUHEHUH

19

IIpaxTryeckas pabora Ne 2. "Pemenne
AKCTIEPUMEHTAJIbHBIX 33124 110 TeMe
«Merambi»"

20

Hewmerainbl, ux nonoxenue B [lepuoanueckoit




cHCTeMe XUMHUUecKuX 3nemeHtos 1. U.
MenzeneeBa 1 0cOOCHHOCTH CTPOCHUS aTOMOB

21

dusnvecKkue CBONCTBA HEMETAIIOB.
AJIOTPOITHS HEMETAIOB (Ha MpUMepe
KHCJIOpO/a, cepbl, pocdopa u yriaepoaa)

22

XUMHU4ECKHUE CBOMCTBA raJIoOT€HOB, CEPhI U UX
COCIMHEHU N

23

XuMH4eckue CBOHCTBa a30Ta, pocodpa 1 ux
COEJIMHEHUH

24

XUMHAYECKUE CBOMCTBA YIIepoOAa, KPEMHUS U UX
COCZIMHEHUH

25

IIpuMeHeHNe BaXKHENIINX HEMETAIOB U UX
COCZIMHEHUH

26

O060011IeHNE U CHCTeMAaTHU3alHsl 3HAHUHN 10 TeME
«Hemerannbl». Beruncinenus no ypaBHEeHUsIM
XUMHUYECKHUX PEaKINii U TEPMOXUMUYECKHE
pacu€Tnl

27

[MpakTnueckas pabora Ne 3. «Pemenue
AKCTIEPUMEHTAJIbHBIX 33124 110 TeMe
"HemeTtasmisr"»

28

KontpospHas pabota nmo remam «MeTayuib» U
«Hemeramnb»

29

HeopraHI/meCKHe " OPraHn4€CKUC KUCJIOTHI.
HeopraHI/meCKHe 1 OPraHn4C€CKUC OCHOBAHU S

30

AmboTepHbIe HEOPraHMYECKHE U OPraHUYECKHe
coenuHeHus. [ eHeTHueckas CBA3b
HEOPraHMYECKUX M OPraHUYECKHUX BELIECTB

31

Posb xumMuu B 00€CTICUEHHH SKOJIOTMUECKOM,
SHEPreTHUECKOHN ¥ MUIIEBOM O€30TIaCHOCTH,
Pa3BUTHUU MEAULIMHBI

32

IIpencrapnenns 00 00X HAYYHBIX TPUHIHIIAX
MPOMBIIIJICHHOTO MOTYYCHUS




Ba)KHEHIIINX BEILIECTB

33 YemnoBek B MHUpE BEIIECTB U MaTEPHUAIOB

34 XuMUs 1 37I0pOBbE YEIOBEKa

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME
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