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MNOACHUTEJIbHAS 3AIINCKA

1.1. Pabouas npocpamma no yueonomy npeomemy «Xumus » papadomana Ha 0cHoge:
o @enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoii
denepanuny;
o [TopsimkoM opraHu3alMy OCYIIECTBICHUS 00pa30BaTENbHON AEATEIBHOCTH MO OCHOBHBIM
0011e00pa3oBaTebHBIM  TIPOTPaMMaM—O0pPA30BaTEbHEIM TPOTPaMMaM  HAYaIbHOTO  OOIIETo,

OCHOBHOTO OOINEro ® CcpeaHero oOmero oOpa3oBaHWs, YTBEPIKICHHBIM  ITPHKA30M
Munnpocsemierns ot 22.03.2021Ne115;

° ®I'OCocHOBHOT000ITIETO00PA30BAHMS, YTBEPIKACHHBIMITPUKa30MMUHIpOCcBeneHnss0T31.05.
2021Ne287(nanee—dI"OCOO0);
o CaHUTapHO-3MUEMHUOJIOTHIECKHE TPEOOBAHHS K YCIOBHSIM U OpTaHU3alMHd OOyueHHs B

obmeobpasoBarenbHbix  CanlluH, Ne2.4.3648-20 «CanutapHO-  SIUAEMHOIOTHMYECKHE
TpeOOBaHUSI K OpraHH3alUsM BOCHUTAHHUS W OOY4YEeHHMs, OTIbIXa U O3JOPOBJICHUS JeTed U
MOJIOJIEKI»
. [Tpuxaz MunoOpnayku Poccun ot 20.05.2020 Ne254 "OO yrBepxaeHuu (eaepaabHOTO
nepeyHsi y4eOHHMKOB, PEKOMEHIOBAHHBIX K WCIIOJIb30BAHUIO TMPH peallu3allid UMEIOIINX
TOCYJapCTBEHHYIO  aKKpPEOUTALWI0 O00pa3oBaTEeIbHBIX MPOTpaMM  HAdaJIbHOTO  OOmIero,
OCHOBHOTO O0IIIEeT0, CpeIHEro 00pa3oBaHus;
. YeraBa MKOY «Ockonkosckast COII» umenn B.I1.Kaprariosa,
. OcHoBHo# 00pa3oBatenbHOM nporpammbr COO
. YyebHoro miana Ha 2023-2024 y4eOHBIH TOT
. l'omoBoro kanennapuoro rpaduka MKOY «Ockonkockort COIl» wumenn B.IL
KapraioBa Ha Tekymuii yuyeOHbIN TO;
. [Tonoxxenus o paboueit mporpamme yuebHoro npeamera (kKypca) MKOY «OckonkoBckast
COILl» numenu B.II. Kapramosay;
. Xumusi. OenepanpHas pabodas mporpamMmma cpeaHero oomero oopazoBanus (st 10-11
KJIaCCOB 00pa3oBaTeNIbHBIX opraHu3anuil). MHCTUTYT cTpaTeruu pa3BuTus 00pa3oBaHMUsL.
Mocksa 2023

e - Pabouast nporpamma o xumuu . bazossiii yposens 10-11 knacc aBrop O. C. I'abpuens.
Hpoda 2017
o ITonoxxernem o (opmax, NEPHOANYHOCTH, MOPAAKE TEKYHIErO KOHTPONIS yCIEBAEMOCTH M
npoMekyrouHoi arrtectanuu obyuarommmxcss B MKOVY  «Ocxkonkosckas COIl» umenu
B.I1.Kapramosa
. ITporpammsel Bociutauusgs MKOVY «Ockonkosckas COI» nmenn B.IT.Kapramosa

u Hayku Poccuiickoit @denepanun ot 24.12.2018 roga.



1.2. OBIIASA XAPAKTEPUCTHUKA NIPEJIMETA «Xumus»

Xumuueckoe 00Opa3oBaHHE, IOJYy4aeMO€  BBIMIYCKHUKaMH  001L1e00pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX o0Opa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro 00pa3oBaHUsA. IJTU ILIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLICH KyJIbTYpbI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO U
npUpoaHOl cpene. Peanusyercs xuMudyeckoe oOpazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
o0uiero oOpazoBaHusl CpeACTBaMHM y4eOHOro IpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHHUE
KOTOPOI'O ONpEZeNeHbl B IMporpaMMe IO XMMHUHM € Y4ETOM CHEUM(PUKM HAyKH XHUMHUH, €&
3HAYeHUS B MIO3HAHUH MPUPOJIBI M B MATEPHATLHON KHU3HHU OOILECTBA, a TAKXKE C YIETOM OOIIUX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOU
LIUBUJIN3ALMHU, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOT'O MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOIO MPE/ICTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YEJIOBEKa, KOTOpoe GOPMHUPYETCS] B XUMUHU
Ha OCHOBE IIOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BELIECTB, UX CBOWCTBAMU U BO3MOKHBIMU 00JIACTSIMU IPUMEHEHHUSI.

TecHO B3auMOJEHCTBYST € JPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMOM YacThbl0 MHPOBOM KyJIbTYpbl, HEOOXOJMMBIM YCJIOBHEM YCIELIHOIO Tpyaa U
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTONYMBOTO PAa3BUTHUS
4eJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, 3KOJIOrMYecKOd O€30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHUSI) OPUEHTHPOBAHO
INPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJTOTOBKY OOYyYaromIMXCsl, HEOOXOIUMYI UM IJis
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHUs 00pa30BaHUs B pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmsiromiuMu  ipeaMeTa «XuUMUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMHA» U «OO011asi 1 HeOpraHuyecKkasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
ABIIIIOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUM 10 HEOPTaHUYECKONW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHONH CHUCTEMbI 3HAHUN
IpU W3YYEHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa coaepxanus KypcoB — «Opranudeckas Xumus» u «O011as 1 HeopraHudeckas
XUMHA» chopMUpOBaHa B MPOrpaMMe 10 XUMHHM Ha OCHOBE CHCTEMHOTO I0/X0Ja K M3YYECHHUIO
yueOHOro Martepuaga M OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHMM Ha
ONpEACNEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCUYECKON TEOPUM CTPOEHUS OpraHHMYECKUX COENMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX NPEJICTaBICHUNA O CTPOCHUM BEIIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HArOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB JO
CJIOKHBIX OMOJIOTHUECKM aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKkol XMMHUU IOIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yIJIOM 3peHHUsl B mpeaMeTe «XuMus» 0a30BOr0 ypOBHS paccCMaTpHUBAETCS
U3y4EHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUM Marepuan u
(akTOJIOTHUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XUMHUsA» O00y4yaroIUMCs MIPEJOCTaBIIETCs BO3MOKHOCTh OCO3HATh



3HaUEHUE TEPUOJAMUYECKOTO 3aKOHA C OOIIETEOPETUYSCKUX M METOJOJIOTMUYECKUX TIO3HIIHIA,
rIy0Ke MOHATh HUCTOpUYECKOe H3MEeHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHUH, & TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomonHsiercs B Kypcax 10 wum 11 KkimaccoB sieMeHTaMH COJEp)KaHUs, MMEIOIUMU
KYJIBTYPOJIOTHYECKHA M TPUKIAJTHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAaHHIO
B3aMMOCBSA3M XHMHUHU C JIPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHON U
MPAKTUYECKON JCSITEILHOCTA YEIIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIMIO U MPUMEHATH € ISl MOMOIHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1ienom coaepxaHue
yueOHoro mpeamMera « XUMHs» TaHHOTO YPOBHS U3YyU€HHUs OPUEHTHPOBAHO HAa ()OPMUPOBAHUE Y
00yJarOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJIsi MIOHUMaHUS (PriIOCODCKUX UACH, TAaKUX KaK:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBONCTB
BEII[ECTB UX COCTABOM M CTPOCHHEM, TTO3HABAEMOCTb MPUPOJIHBIX SIBICHUHN MyTEM IKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUYUN MEXKIYy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIIKAMH,
OCO3HAHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MPOOJieM, a Takke MmpodiieM cOepekeHust
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JJaHMS HOBBIX TEXHOJIOTHIA U MaTEPHUAJIOB.

B nmnnane pemeHus 3amad  BOCHHUTAHUS, Pa3BUTUS M COLMATIU3AIMM  OOYYarOUTUXCS
MNPUHSITBIE MPOTPAMMON MO XUMHH TMOAXOABI K OINPEACNCHUIO COJAEPXKaHUS U TMOCTPOSHUS
npeaMeTa MpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JCHCTBUN, MMEIOIINX
0a30Boe 3HaUEHUE I PA3TUYHBIX BUIOB JEATEILHOCTH: PEUIeHHs pobieM, ToUcKa, aHalu3a u
0o0paboTkn HHPOpMaMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONbITa MPAKTUYECKOH U
MCCIIE0BATENbCKON IEATEbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XUMHH KaK Ha yPOBHE OCHOBHOT'O 00IIer0 oOpa3oBaHUsl, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  OMPENEICHUH COJEp:KaTeIbHON
XapaKTePUCTUKU LIeJIeH H3Yy4EeHHs] TMpeaMeTa HampaBICHHEM TEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLIMOHHO TpHu3HAETCS (OpPMUPOBAHHWE OCHOB XHUMHUYECKOW HayKu Kak o0mnactu
COBPEMEHHOI0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KylnbTypbl. C METOIMYECKOW TOYKM 3pEHUS TaKOM MOJIXOI K
OTIpEICNICHUIO 1IeJIel N3YUYEeHHUs MIPEeIMETa SBJISIETCS BIIOJIHE ONPABIAHHBIM.

1.3.0EJU U3YYEHUS ITIPEJIMETA «Xumumn»:
dbopMHUpPOBaHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK Ba)XKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpA, B OCHOBE KOTOPOM JIekaT KIIOYEBBIC MOHATHA, (yHIaMEHTAIbHBIC
3aKOHbl M TEOpUU XUMHUHU, OCBOCHHUE S3blKa HAyKH, YCBOCHHE M MOHUMAHUE CYIIHOCTHU
JOCTYMHBIX OO0OOIIEHUI MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJIEHHE C HCTOpUell HX
Pa3BUTHS U CTAHOBJICHMUS;
dbopMHUpOBaHWE ¥ DPA3BUTHE TPEICTABICHUA O HAYYHBIX METOAAaX TIO3HAHHUS BEIIECTB |
XUMHUYECKUX PEAKIUH, HEOOXOIUMBIX ISl MPUOOpPETEeHUsS YMEHH OpPHUEHTHUPOBATHCS B MHPE
BEIIECTB M XHUMHUUYECKHX SIBJIICHUW, HUMEIOIIUX MECTO B MPUPOJAE, B MPAKTUUYECKON U
MMOBCEAHEBHOM KU3HU;
pa3BUTHE YMEHUU U CIIOCOOOB [ESATEIBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OOBSICHEHHUEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOJTIOICHUEM TIPABHII 0€301TaCHOT0 0OPAIEHUs C BEIECTBAMH.

Hapsiny ¢ atum, conepkarenibHasi XapakKTepUCTUKA 1elel U 3a/1ay U3y4eHUs IpeaMeTa B
porpaMMme Mo XMMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHCcTeMe cpemaHero ooOmiero obOpaszoBanus. CeroiHs B MPENOJAaBaHUU XUMHUHU B OOJbIIEH
CTeMEeHH OTAAETCA NpPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE CoJep)KaHus OoOydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIIYCKHHKA OOIIe0O0pa3oBaTeNbHOW OpraHU3alluy,



BJIAJICIOIIET0 He HAaOOpOM 3HaHM, a (YHKIMOHAIHHON IPaMOTHOCTBIO, TO €CTh CHOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJIYYEHHs 3HAHUN U MPUMEHEHUS UX B peajlbHOW KHU3HU IJI PELICHUS
NPaKTUYECKHX 3a/1a4.

B cBs3u Cc 3TUM npu U3Y4YeHHH TMpeaMera «XUMHUS» JIOMUHUpYIOLIee 3HAuYeHHE
IPUOOPETAIOT TaKUE 1IEJIU U 331a4H, KakK:

ajanTanus OOyYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
(dopMHpOBaHHE MHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHHUEM;

dbopMupoBaHue y O0OYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIIMX YHUBEPCATbHOE 3HAYCHUE JUI PA3IUYHBIX BUIOB JEATEIBHOCTH: PELICHUS poliIeM,
MOMCKA, aHanmu3a W O00paboTKM HHGOpPMAIMU, HEOOXOTUMBIX JUIsi MPUOOPETEHHUs OIbITa
JEeSITeTbHOCTH, KOTOpAasi 3aHMMAEeT BaYKHOE MECTO B MO3HAHWHU XMMHH, a TAKXKE U OLEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHMSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CPEY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
o0yyaromuxcs: CocoOOHOCTH CaMOCTOSITENIbHO INPUOOPETaTh HOBBIE 3HAHUSA IO XUMHUHM B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BATh COBPEMEHHbBIEC HH(OPMALIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIN3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMUIECKOTO
COJIepKaHUS;

(dopmMHpoBaHUE U pa3BUTHE Yy 00YUAIOMIMXCS aCCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HAOIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HampaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOJONOIb30BAHNS, TOMOJHEHHUS SHEPreTHYECKUX PECypcoB U COXpPAHEHHs MPUPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOWICHHS K TPHUPOJE H CBOEMY
3/I0pOBbBIO, a TaK)XKe MPUOOPETEHUS OIbITA MCIOJIb30BAaHUS MOJYUYECHHBIX 3HAHUHN IS PUHATHS
TPaMOTHBIX PEIIEHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKIUMH SIBJICHUSIMHU.

B yue6HOM m1aHe cpegHero obiero oOpa3oBaHus MpeaMeT «XUMHs» 0a30BOro ypoBHS BXOAUT
B COCTaB MIPeAMETHOM 00siacTu «ECTeCTBEHHO-HAYUHBIE TIPEIMETHI».
1.4. U3 npozpammel 6ocnumamensnoi padomvl uiKoivl

1. B BocnuTaHuM JeTedl MOJPOCTKOBOTO Bo3pacta (ypoeenv cpeonezo ooueco
00pazoeanus) TaKUM TIPHOPUTETOM SIBIISIETCS CO3/1aHHE OJIarONPHUSATHBIX YCIOBUH Uil Pa3BUTHUS
COLIMAITFHO 3HAYUMBIX OTHOIICHHUH IIKOJIEHUKOB, U, TIPEXK/IE BCETO, IICHHOCTHBIX OTHOIICHUH:

- K CeMbe KakK IJIaBHOM Omope B )KM3HU YEJIOBEKa U UCTOYHUKY €r0 CUacThs;

- K TpyAy Kak OCHOBHOMY CIOCOOY JOCTIDKEHHS J>KU3HEHHOTO OJarormoirydst
YeJ0BEKa, 3aJoTy €ro YCHEIHOro Npo(ecCHOHATBFHOIO CaMOONPEAETICHUS W OUIYIIEHHS
YBEPEHHOCTH B 3aBTPAITHEM JHE;

- K CBOEMY OTEYecTBYy, CBoed Manoil u Oosbmioil PoaunHe kak MecTy, B KOTOPOM
YeJIOBeK BBIPOC M TIO3HANI TMEPBBIE PAJIOCTH W HEyAadyw, KOTopas 3aBellaHa eMy IMpeaKaMH |
KOTOPYIO HY)XHO 0Oeperarsb;

- K TpHUpOJE KaK WCTOYHHKY >KM3HHM Ha 3eMiie, OCHOBE CaMOro ee¢ CYIIEeCTBOBaHUS,
HYX/JIAIOIIEHCs B 3aIIUTE U TIOCTOSHHOM BHUMAHHU CO CTOPOHBI YEJIOBEKa;

- K MHUPY KakK TJaBHOMY MPHUHIMITY YeJIOBEYECKOIO OOILEKHUTHS, YCIOBHIO KPEMKOH
IpYy>KObl, HalaXUBaHUA OTHOIIGHHH ¢ KoyuleramMu 1o pabGore B OyaylmieM M CO3JaHHS
0JIaroNpPUATHOTO MUKPOKJIMMATa B CBOCH COOCTBEHHOMN CEMbE;

- K B3HaHWSIM Kak MHTEJUICKTyaJlbHOMY pecypcy, obecneuuBaionieMy Oynyiiee
YyelioBeKa, Kak pe3ysbTaTy KpOIOTJIMBOIO, HO YBJIEKATEIbHOIO YUeOHOIoO Tpyaa;

- K KyJbTYpe Kak JyXOBHOMY OOraTcTBy oOIIecTBa M Ba)KHOMY YCJIOBHUIO OIIYIICHHS
YEJIOBEKOM TOJHOTHI MPOXKUBAEMOM KHU3HU, KOTOpPOE JAl0T €My YTEHHE, MY3blKa, HCKYCCTBO,



TeaTp, TBOPUYECKOE CAMOBBIPAKECHUE;

- K 3J0pOBBI0 Kak 3ajory JO0JTOd W AaKTUBHOM J>KHU3HM YEJIOBEKa, €ro XOpOIIETro
HACTPOCHUS W ONTHMHUCTHYHOTO B3TJIs[a HA MUD;

- K OKpPYXKAaIIIUM JIIOJIM Kak O€3yCIOBHOH UM  aOCOJNIIOTHOM IICHHOCTH, Kak
paBHOIIPABHBIM  COINMATBHBIM  MMapTHEpaM, C KOTOPBIMH  HEOOXOJWMO  BBHICTPaWBATh
TOOpOKeNaTebHbIC W B3aWMOIOJICPKUBAIOIINE OTHOIICHHS, AIOIIMe YEJIOBEKY pajgoCTh
OOIICHHUS ¥ TIO3BOJISIONINE H30eraTh YyBCTBA OJIMHOYECTBA;

- K camuM cebe Kak Xo3sieBaM CBOCH CyIbObI, CaMOOMPEICISIIONIMMCSI |

caMOpeATU3YIOMIMMCS TMYHOCTSM, OTBEUYAIOIINM 332 CBOE COOCTBEHHOE Oy TyIIee.
Brinenenre 1aHHOTO MPUOPHUTETA B BOCIIUTAHUHN IMIKOJIBHUKOB, 00YJYArONIUXCsl HA CTYIICHH
OCHOBHOTO OO0IIETr0 00pa3oBaHusl, CBA3aHO C OCOOCHHOCTSIMH JETEH MOJAPOCTKOBOTO BO3pAcTa: ¢
UX CTpPEMJICHHEM YTBEPAHUTH ceOsl KaK JMYHOCTh B CHUCTEME OTHOIICHMIA, CBOWCTBEHHBIX
B3pOciIoMy MUpPY. B 3TOM Bo3pacte 0coOyr0 3HAYUMOCTh JJIA JETeH MpUOOpEeTaeT CTaHOBICHUE
X COOCTBEHHOM YKU3HEHHOM MO3UIINH, COOCTBEHHBIX IIEHHOCTHBIX OpHeHTarui. [1oapoCTKOBBIHA
BO3pacT — HauOoJee yJa4HbIi BO3pacT JJIsl Pa3BUTHS COLMAIBHO 3HAYUMBIX OTHOIICHUH
HIKOJIbHUKOB.

1.5.MECTO YYEBHOI'O IPEJMETA «XUMHUN» B YYHEBHOM IIVIAHE

OO0riee 9nCIIO 4acoB, OTBEAEHHBIX ISl U3yUYEHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11

kiacce — 34 gaca (1 gac B Hezeio).

1.6.Yueono-memoouueckoe ovecneuernue



2.COAEP)XAHUE OBYYEHUSA
10 KUIIACC
OPI'AHUMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: oprannueckux coequHennii A. M. bytieposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauuum  opraHmdeckux  BemiectB.  HomeHnknarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOTMYecKMi psn. Meran M 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U NPONWIEH — MpOCTeHIIne
NpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakus noaumepusanun). IlonydeHre cCHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuiaeH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuy ruIpupOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUU, TOPEHUS), T0JIyYeHHE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUPosanus U HUMpOBaHus), Noiyuenue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTIaeBOAOPOAOB. [IpupoHbIii ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKH HEPTH: TNEPEeroHka, KpPEeKHHT
(TepMHUYECKHiA, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu miacTMacc, KayuykoB W pe3uHbl, koyutekiun «HedTe» u «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruucnenuss 1mo ypaBHEHMIO XUMMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTpPOEHHE, (PU3HYECKHE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),




npuMeHeHne. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIIUPTOB. JleficTBHE METaHOIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbI€ CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpoeHue, (uznyeckue u
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STHJICHTJIUKOJIS.

@DeHOoJI: CTpPOCHHE MOJEKYJbl, (U3UYECKUE M XUMHUECKHE CBOMCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpesebHble KapOOHOBBIE KMCIOThl. MypaBbUHAasi M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YTneBoapl: cOCTaB, KIIACCH(HUKAIHS YIIIEBOAOB (MOHO-, TU- U MTojucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKECHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemmtonosa kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U 1eJUTIONI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAsl peaklus ¢ HOJ0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MpPEBpallleHHil: NpOBeJeHuE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromHbIX
CUpTOB (B3auMojelcTBHE MHLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEIIeCTBAa WM NPOAYKTAa peaklUWH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTcoaepxainiye opraunieckne coeinHeHusl.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Dusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBa OEJKOB: THUIPONU3, NEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKclepUMEHTaIbHbIE METOJbl M3YYEHHUS! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue U
ONKCaHWE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUKN, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUs U TOJTMKOHICHCALUSI.



DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M MX MPEBPALCHUNA: 03HAKOMIICHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKaluusg, TMEePUOJUYHOCTh, HAOIIOJECHUE, HW3MEpPEeHHE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATILHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuyeckudl 31eMeHT. AToM. Sapo aroma, H30TONBL. DJEKTpOHHass 000J0YKa.
DHepreTUUecKue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU HPOCTBIX U CI0XKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuABl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuindeckas). MexaHn3mbl oOpa3oBaHMsl KOBaJECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DIIEKTPOOTPULIATETBLHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmueckux coeauHeHud. HomeHkmatypa HeopraHWYecKux
BEILECTB. ['eHeTHuyeckas CBs3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX peEakUii B HEOPraHWYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHHS MACCHI BEIECTB, 3aKOH COXPAHCHUS WU IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoBecHe. (DaKTOpBI, BIUAIOIIHAE HA COCTOSHUE XUMHUYECKOTO DPaBHOBECHUS.
[Tpuniun Jle [larensbe.



DnekrponuTnyueckas auccoruanus. CunbHble W ciadbie 3eKkTponuThl. Cpena BOJHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IET0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIEpUMEHTAIIbHBIE METO/bl M3Y4YEHUS BEIIECTB M WX IPEBpALCHHUI: JEMOHCTpaLIMs
tabnun «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoJeNIed KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe ¢ ONHCaHWUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE MEPOKCHAa BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

PacuéTel 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacU€Thl C UCIOJIBb30BAHUEM MTOHSATHS «MACCOBAs J10JISI BEILIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKUX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aToMOB. (DuU3MYECKHE CBOHCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BaXKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KPEMHUs) U UX COCAMHEHHM (OKCHA0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Meramnel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOiue
¢busnueckue cBoiicTBa MeTamioB. CIUlaBel METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJIJIOB.

XVMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kajuii, KanblWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHrne MeTaioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M UX TNPEBPAIICHUIN: H3YYCHUE
KOJUIeKIIMU «MeTalibl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTATBHBIX
3aj7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT U IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnnie 3anaum.

Pacué€tel mMaccel BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEaKIMH BEUIECTB, PacdyéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINU, ECITH OJTHO U3 BEIIECTB UMEET MMPUMECH.

XuMHuA 4 KM3Hb

Ponp xumun B 00eCTIeUeHHH YKOJIOTHYECKOM, YHEPTETUUECKON U TTUIIEBOI 0€3011acHOCTH,
pa3sBUTHUM MeOuUMHBL. [loHATHE O HAy4yHBIX METOAAX IIO3HAHMS BELIECTB M XHUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TOMy4YeHUS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEUIIME CTPOUTEIBHBIE MATEPHUAJIBL,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKu, CTEKJIO, KE€paMHKa, MaTepUalIbl IJIs DJICKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEPATIbHBIC yI0OpEHUS.

XuMUsST U 3[0POBbE 4YEJIOBEKAa: MpaBWJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXNpeaMETHBIX CBsI3€H MpH M3ydeHUH OOIIel M HEOPraHUYeCKON XMMHUU B
11 kyacce oCyIecTBIsCTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,



TaK M MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIs1 OTACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTeCTBCHHO-HAyYHBbIC MOHSTHS: HAYYHBIA (DaKT, THIOTE3a, 3aKOH, TEOpPHs,
aHaJU3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
pPaOaKTUBHOCTh, MOJICKYJa, SHEPTeTUYCCKUI YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpalbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIIAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBINIICHHOCTH, MeTaITyprus, IPOU3BOJICTBO
CTPOUTETBHBIX MaTepHaJIOB, CEJIbCKOXO035IHCTBEHHOE MIPOU3BOJICTBO, MUIIEBAs
MPOMBIIUICHHOCTh, (papMaleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUAIOB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



3.INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA TIIPOTPAMMBI 110 XUMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IIOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCHUUCKOM TPaKJAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpenMera «XHUMHS» JOCTUTAIOTCS B EIMHCTBE
yueOHOM M BOCHUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMH M TPaBHIIAMU TOBEACHMUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITAa TIO3HABATENIbHOM M TPAKTHYECKOW JEATENbHOCTH OOy4aloluxXcs IO pealu3alud
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEJICTABICHUSI O COIMAIbHBIX HOPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBITOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPY aHAJKM3E Pa3INYHBIX BHJIOB YU4EOHOU IEATeIHbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBaXCHHSI K TPOIIECCY TBOPUECTBA B O0JACTH TEOPUU M MPAKTUUECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pPEe3yJbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

MHTEpeCa M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAIIN3E
UH(}OPMAIIUHU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIKM CBOMX TOBApUUIIEH C MNO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YHMOTPEOJICHUS alKOTOJIs,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEI0BATENbCKOW JIEATEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B pPEIICHUU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQEeCcCHil pa3NuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpuM OOpa3oBaHMs,
Oyaymieit mpodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLIATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIBITA
JEeSTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MI03HABATENIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLEIO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LEJIOCTHOTO TPEACTABICHUS 00 OKpYXKarolieM
MHpE KaK O €JUHCTBE MPUPOJbI M YEIOBEKA, B IMMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEIICHUH TII00AaNbHBIX MPO0JIEM YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHUS ie7aTh 000CHOBaHHbIE 3aKIIOUYEHHUS] HA OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS IaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3yiMyHbIX chepax npodeccunoHaTIbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MexXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLEeCC, CUCTEMA, Hay4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIC0BaHNE, HAOIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHblE YyueOHbIE AEUCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OsJjiajieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JAeHCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOATEIILHO (POPMYNIHPOBaTh M aKTYalIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpENEeNATh 1NN AESATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEILHOCTU C MIOCTABJICHHBIMH LIEIISIMU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUS — BBIACISATH
XapakTepHbIC TMPHU3HAKKM TOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTCPUH LIS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUThb JIOTUYECKUE PpACCYKIAEHUS (MHIYKTUBHBIE, JIEAYKTUBHBIE, II0 AHAJOTHUM),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUUSI B PACCMATPUBACMBIX SIBJICHUSX, (POPMYITHPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

NPUMEHSTHh B TIpoIlecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKass (OpMyina, YpaBHEHHE XHMHYECKOW peakuud — TpU pPEIIeHHH YYeOHBIX
MO3HABATCJIbHBIX W IMPAKTHYCCKUX 3adal, MPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
JUTSL BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB H3YYaEMBIX BEIIECTB U XMMUYCCKHX PEaKITUA.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENILHO C(hOPMYyJIUPOBAaHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouyHble mocoOus, pecypcsl HMHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopMaLuu, He0OOXOAUMOM [T BBINOJIHEHUS YU€OHbIX 3a/ja4 ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (DOpMY IpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pHU3MUecKue M MaTeMaTU4yecKue) 3HakKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPE/ICTBA HATJITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUH XMMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHUIO CBOICTB H3y4yaeMbIX BEILECTB,
peanu3aly y4eOHOro mpoekTa U (OpMYIHpPOBATh BBIBOJBI MO pE3yibTaTaM MpPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYILECTBISTH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBINOJHEHUM Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUUYECKUX PEaKLIUsX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEM JEATEJBHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs» OTPaXaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW s
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IIPUPOJIHOM Ccpene;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYa, BaJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHas Macca, MOJAPHBIA O00BEM, YIJICPOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COEIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSMHEHMSI ); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUA, JIeXKAlllue B OCHOBE MOHUMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U IIPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE MMOHATHS IIPU ONMCAHUH COCTaBa, CTPOCHHS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (hOpMYTT OPraHUYECKUX BEILIECTB
U ypaBHEHWH XMMHUYECKHX PEAKIMH, W3TOTaBJINBATh MOJEIN MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUH yCTAaHABIUBATh MPUHA/ICKHOCTh H3YYEHHBIX OPTaHUYECKHX
BEIIECTB IO HUX COCTaBYy M CTPOCHHIO K OINpEAelNEHHOMY KiacCy/Tpynne CoeIuHeHUN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKalllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHbIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctematnueckoil Homenknatype (IUPAC), a takxke
NPUBO/IUTh TPHUBHAJBbHBIC HA3BAHHS OTIEIFHBIX OPTaHUYECKHUX BEIIECTB (ITHIICH, MPOIHJIICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPUH, (QeHod, (opManbAeTuia, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHUIBI XWMHYECKOH CBSI3M B OPraHUYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH IOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHWYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENICH PA3IMIHBIX KJIACCOB OPTaHWYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraguen-1,3, mermunOyraaueH-1,3, OeHzomn,
METaHOJ, ATaHOJ, ITUJICHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalIbJeru]l, MypaBbHHAsI U YKCYyCHast
KUCJIOTBI, TJIOKO3a, KpaxMmal, LeJUT0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETHYECKYIO CBSI3b MEKAY HHUMH yPaBHEHHUSMH COOTBETCTBYIOUIMX XHMHYECKUX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOEe MPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;

c(OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN);



c(hOpMUPOBAHHOCTh YMEHHH BJIaJIETh CHCTEMOU 3HaHMI 00 OCHOBHBIX METOJaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPM M3YYCHMM BEILECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS [UIsl IPUHATHUS PELICHUHA B KOHKPETHBIX )KU3HEHHBIX CUTYaLUAX, CBA3aHHbIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHUH, LIBETHbIE PEAKIUU OEJIKOB) B COOTBETCTBUU C IPAaBUIAMHU TEXHUKU OE30IaCHOCTU
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHHUEM, NPEICTABIATh PE3yNIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi Hu
(opMyIUpPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBE/IEHNUA B OBITY M TPYAOBOH J[EATENbHOCTM B LEJISIX COXPAHEHHUS CBOETO 3/0pOBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAILIECHUS UX BPEIHOIO BO3/AEHCTBHS HAa OpraHU3M
YEJI0BEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh peibedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XWMHUU B TO3HAHUU SIBICHUNA TPUPOIBI, B (POPMUPOBAHUU
MBILUIEHUSI W KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3adad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIMOJATarolInue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HOHHasi, MCTAJINYCCKad, BOHOpOI{Haﬂ),
KpUCTAJUIMYECKasi  peméTka, THUIBl XHMHMUYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYCCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XMMUYECKOM  peaklM, XHUMHYECKOE pPaBHOBECHE); TEOPUHM M  3aKOHBl  (Teopus
SJIEKTPOJUTUYECKON Auccolanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHeHI/ISI MacCChl BCIICCTB, 3aKOH COXpaHeHI/ISI 158 HpeBpaH_leHI/I}I 3Hepmn HpI/I XUMHUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JIC)KallMe B OCHOBC IIOHUMAHUA HpI/I‘-II/IHHOCTI/I U CUCTCMHOCTHU XHUMHUYCCKUX HBHGHHﬁ,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJIYyYEeHUHU U O€30IMaCHOM HCIOJIb30BaHUHN
BO)XHEHIINX HEOPTaHUYECKUX BEIECTB B OBITY M MPAKTHUECKON ACATEIBHOCTH YEIOBEKa;



c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC IPU3HAKU TIOHATUH, YCTAaHABIINBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU OMNHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XWMHUYECKHUX PEAKIHH, CHUCTEMAaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEralmi€Has W3BECTb, IUThEBAs COJa, MUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEAEATh BAICHTHOCTh U CTETIEHb OKHCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METAaJUIMYecKas), XapakTep Cpelabl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MPOCTHIE BEIIECTBA — METAJLIBI U
HEMETAaJUJIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh dJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeHnieneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam Ilepuogudeckoi cucteMbl XMMHUYECKUX d1eMeHToB [I. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIAcCOB, MOATBEPKIATh CYyIECTBOBAaHUE
TEHETHUYECKOM CBA3M MEXAY HEOPraHMYECKHMH BEIIECTBAMU C TIOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTETIeHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YJaCTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peaKuy UAYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIii;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [arense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh XHWMHYECKHE IMPOIECCHI, JIeKaIIHe B
OCHOBE IPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npefcTaBieHuid 00 OOIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XHUMUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUA C HCIOJIB30BAaHHEM MOHSATHS
«MaccoBasi JI0Jisl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUI Ta30B NMPU XHUMHUYECKUX
peaKIMAX, Macchl BEIIeCTBA WM 00BbEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEHIECTB, TEIUIOBOrO 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
1ab0paToOpHBIM 000pYIOBaHUEM, a TaKXKe MpaBuiia OOpallleHus ¢ BEHIECTBaMH B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iNYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE peaklUU Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3azady no temaM «Meramwiel» U «Hemeramisl») B COOTBETCTBUM C IpaBWIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHU! ¢ BELIECTBAMH U JIA0OpaTOPHBIM 000PYJIOBaHHEM, MIPEACTABIATh
pe3yabTaThl XHMHUYECKOTO OJKCIIEpHUMEHTa B (hopMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peakuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKauu, WHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYIOBOM JEATENBHOCTM B LENSIX COXPAHEHUS CBOETrO 3/0POBbS U
OKpY’Karollled MPUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAenEéHHbIX BELIECTB, MOHMMAs cMblca nokasarens I1JIK, moscHATe Ha mpumepax crocoObl
YMEHbILIEHHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUisi 00y4arolUXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0pPOBbsl: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXcs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy ob6o3HadeHuit JI. bpaitns i 3anucu XuMu4eckux popmyIl.



4 TEMATUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue pa B U TeM u¢poBbI
Ne i/l S — pasaeso ¢ Beero KonrTpoasubie IlpakTuueckue glé p?:f 003 aT:‘?IbHH e
padoThI padoThI pecypebi
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 3
bytneposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIe yraeBOAOPOABI — aJTKAHbBI 2
29 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
QJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBo1oposl 2
24 IIpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
HWroro no paznery 13
Pa3nen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAUHEHUs
3.1 Crnuptsl. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 7 1
CnoxxabIe Y(UPHI
3.3 YrineBoasl 3 1
Hroro 1o pasneny 13
Pasznea 4. A3oTconepxaiye oOpraHudecKkue coe{uHeHust
4.1 ‘ AMuHbI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Paspnen S. BeicOkOMOJIEKY /IS PHBIE COCAUHEHHUSA
5.1 ITnactmaccel. Kayuyku. Bojgokna 2




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne n/m EpOrPAMMEI pasi Beero Konrpoabublie  IlpakTuueckue f)lépgjf OBAT e?ﬂ)mﬂ e
padoTshI padoTsbI pecype
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMHU
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 3
anemeHToB 1. 1. Meneneena
19 Crtpoenue BemiecTBa. MHOrooOpasue 4
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro o pasneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasmibl 6 1
2.2 Hemeramibt 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHIECKUX 5
BEIIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 ‘ XUMus U KHU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







5.IOYPOYHOE IINTAHUPOBAHUE

10 KITACC
KounyecTBO 4acoB DJIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero KonrTpoabubie Ilpakruyeckue fI[:;'—?EHI/IH :)Igg;l;zi];fenbnme
padoThI padoThI pecypebi
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
5 Teopust CTpOEHU OPraHUYECKUX COCTUHEHNI 1
A. M. bytiiepoBa, €€ OCHOBHbIE [TOJIOKEHUS
[IpencraBienue o K1accuPpUKauN
3 opranu4eckux Bemiects. Homenknarypa 1
(cucremaTuyeckasi) U TPUBHAIBLHBIE HA3BaHUS
OpPTraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN 1
pAan
5 MertaH 1 3TaH — OPOCTEUIINE TPEACTABUTEIN 1
aJIKaHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
v DTUJIEH U TPOINUIIEH — MpOCTeHIIne 1
MIPEACTABUTENH AIKEHOB
8 [IpakTuueckas padora Ne 1. <jH0nyquI/Ie 1 1
STUJIEHA U U3YUYE€HUE €0 CBOWCTBY
Anxanuensl. byraguen-1,3 u MmetunOyraaueH-
9 1,3. Ilony4yeHne CHHTETHYECKOTO KaydyKa 1 1
pe3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTMUYECKUH Psil. ALETHIIEH — 1
MPOCTEUIIINN MPEICTABUTEIb AIKHHOB
11 Brrunciienus mo ypaBHEHHIO XUMHYECKON 1

peakiuu




Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12
apeHOB

13 I'eneTnueckas cBsi3b YIII€BOJOPOIOB,
IPUHAIJIEKALIMX K Pa3IMUHBIM KJIaccam
[IpupoHBIE MCTOUHUKH YTIIEBOJOPOJIOB:

14 MPUPOJIHBIN ra3 U MOIYyTHbIE HE(PTSIHBIC Ta3bl,
He(dTh U MPOAYKTHI €€ epepaboTKu
[IpupoHBIE HCTOUHUKY YTIIEBOJOPOIOB:

15 MIPUPOJIHBIN ra3 ¥ MOIYTHBIE HE(PTSIHBIE Ta3bl,
He(dTh U MPOAYKTHI €€ nepepaboTKu

16 KontponsHas pabota no pasaeny
«YTII€BOIOPOABD)

17 IIpenenbHble 0OJHOATOMHBIE CIIUPTHI: METAHOI
1 3TaHoJ. BomopoaHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1
TIIUIEPUH

19 ®eHou: CTPOCHUE MOIIEKYJIbL, ¢dusnyeckue u
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 Anprerupl: GopMambAeTHI U alleTaTbICTHI.
AnertoH

21 OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAsI

29 IIpaxTrueckas pa6f)Ta Ne 2. «CBolicTBa
pacTBopa YKCYCHOM KHUCIIOTBI»

23 CreapuHOBast M OJIEMHOBASI KUCJIOTHI, KaK
MIPEJICTABUTENN BBICIIMX KAPOOHOBBIX KUCIOT

24 Mpiia Kak COIH BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOIIee JIeHiCTBHE
CrnoxHble 3(pUpbI KaK MPOU3BOJHbBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 Kupsr: runponus, mnpuMeHEHHE,




Ouojoruyeckas POJIb JKUPOB

yI‘J’ICBO,I[bIZ COoCTaB, KJ'IaCCI/I(bI/IKaHI/Iﬂ.

27 Baxkneiimue npencTaBuTeNN: INII0KO03a, 1
bpykTo3a, caxaposa

28 Kpaxmai u 1emiro03a Kak mpupoIHbIe 1
MTOJIMMEPBI
Kontposnbnas pabota mo pazaery

29 «Kucnopoacoaepkaiiye opraHuuecKue 1
COCIUHEHMS

30 AMMHBI: METHJIAMHAH U aHWJINH 1
AMUHOKHCIIOTBI KaK aM(pOTepHbIE

31 OpPraHUYECKUE COCTUHEHUS, X OMOJIOTHUECKOE 1
3Hauenue. IlenTuasl

30 benku kak mpupoHbIe BEICOKOMOIIEKYISIPHBIE 1
COEMHEHHS

33 OCHOBHBIE TOHSATHS XUMHUU 1
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN
OCHOBHBIC METO/IBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHECHUM. 1
[TnacTMacchl, KayqykH, BOJTOKHA
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoabuete  Ipaxriueckue fll3y'leHI/lﬂ :)Iﬁ;)l)a[;OBaTeﬂbHLIe
padoTshI padoThI pecypes

1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs 1

KOH(UTYpalusi aTOMOB

[Tepuoaunueckuii 3akoH u [lepuoanueckas
2 CUCTEMa XUMHUYecKHX aiemeHTos /1. 1. 1

Memnpeneesa, UX CBA3b C COBPEMEHHOU TeopHeit

CTPOECHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB

XUMHYECKHX 3JIEMEHTOB U UX COSAMHEHUN O
3 rpynmnam u nepuojam. 3HaueHue 1

MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Menieneesa B
pa3BUTHHU HAYKH

CtpoeHue BelecTBa. XMMUYecKas CBSI3b, €€
4 BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM 1
cBsi3u. BogopoaHas cBsizb

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
5 Crenens okucienus. BemnjectBa MoJIeKyIIpHOTO 1
Y HEMOJICKYJISIPHOTO CTPOCHUS

[TonsTHe 0 nUcnepCHBIX cucTeMax. VICTUHHBIE 1
6 KOJUIOUIHBIE pacTBOPBI. MaccoBas 10 1
BEILIECTBA B PACTBOPE

Knaccudukanmst 1 HOMeHKIIaTypa
HEOPraHWYECKUX CoeMHEHUN. [ eneTnueckas

7 1
CBSI3b HEOPTaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCCOB

8 Knaccudukanus XuMIH4eCKUX peakiuii B 1

HEOPraHWYECKON M OPraHUYeCKON XUMUU.




3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBpALICHUS SHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

10

11

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHUE

[IpakTuyeckas padora Ne 1. «Bnusiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON
peakumn»

DneKTpoauTHYecKas auccoruanus. [lousrue o
BOZIOpOAHOM Toka3zatese (PH) pactBopa.
Peaknuu nonHoro oomena. ['mapoims
OpPraHUYeCKUX U HEOPTaHMUYECKUX BEIICCTB

12

OKMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH.
[TonsTre 06 31MeKTPOIIHM3E pacIiaBOB U
pPacTBOpPOB COJIEN

13

KontponbHas padoTa no pasneny
«TeopeTndyeckue OCHOBBI XUMHID)

14

15

Mertannsl, ux nonoxenue B [lepuoanueckoit
CHUCTeME XUMUYECKuX demMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB.
OO6mue ¢pu3nuecKkrue CBOMCTBA METANIOB

CrutaBbl METAJUIOB. DIIEKTPOXUMHUYECKHUM ST
HaIPsHKEHUN METaJIOB

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAIIIOB
(HaTpuil, Kanui, KanblIUNA, MarHUl, aTIFOMUHUN)
U UX COSTUHECHUN

17

18

XUMUYECKUE CBOWCTBA XpOMa, MEAU U UX
COEeTMHEHNN

XuMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U uX
COECTMHEHUN

19

[Tpaktuueckas padota Ne 2. "Pemenue
SKCIICPUMCHTAJILHBIX 3a/1a4 110 TCMC




«MeTamiasl»"

20

Hewmeramibl, ux nonoxenue B [leproanueckoi
CHUCTeME XMMHUYeCcKux anemeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCITIOpOJia, cephl, hocdopa u yriaepoaa)

22

23

XHMMHYECKHE CBOMCTBA I'aJIOTEHOB, CEPhI U UX
COCIMHEHUH

XuMHYECKUe CBOMCTBA a30Ta, pocodpa u ux
COCIUHEHUN

24

XHUMHYECKUE CBOMCTBA yIIIepoJia, KPEMHHUS U UX
COCIUHEHUN

25

26

IIprMeHeHne BaXKHENUIINX HEMETAUIOB U UX
COeTMHEHNN

0O0001eHne 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME
«Hemerannbly. BerauciaeHus mo ypaBHEHUSIM
XUMHNYCCKUX peaKHI/Iﬁ 158 TCpMOXI/IMI/IquKI/Ie
pacy€Thl

27

[Tpaktuyeckas padora Ne 3. «Pemenue
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeEME
"HemeTaysl"»

28

29

30

KonTtponbHas padota no temam «MeTauibl» U
«Hewmeramnbi»

Heopranunueckue u opraHMuecKnue KACIOTHI.
Heopranunueckue n oprannueckre OCHOBaHUS
AM@oTepHbIe HEOpraHNYECKHE U OpraHUYECKUe

coequHeHMs. ['eHeTnyeckas CBsI3b
HCOPTraHNYCCKUX U OPraHNu4CCKUX BCIICCTB

31

Ponip xuMuH B 00eCieYeHUN SKOJIOTHYECKOH,
HHEPreTHUECKOM U MUIIEBON 0€30MacHOCTH,
Pa3BUTHU MEIUITUHBI




[IpencraBnenuss 00 0OMKX HAYYHBIX MPUHIIAIIAX

32 | IPOMBIIIJICHHOTO MOJIYYEHHs BaKHEHIITNX 1
BEIIIECTB

33 | YenmoBek B MUpE BEIIECTB M MAaTEPUATIOB 1

34 XuUMHS ¥ 30POBbE YEIIOBEKA 1
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