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IlosicHuTeNbHASA 3aIMCKA

@enepalibHbIl  TOCYIapCTBEHHBIM  00pa30BaTeNbHBIM  CTaHJApT CpEJHEro  OOIIEero
o0Opa3oBaHMsI yCTaHaBIMBAaeT TPeOOBaHMS K pe3yJabTaTaM OCBOEHHUS OOydarolIMMHCA IpPOrpaMm
cpenHero oOmiero oOpa3oBaHHs (JIMYHOCTHBIM, METANpEeIMETHBIM U HpeaMeTHbIM). HaydHo-
METOAMYECKON OCHOBOM 1711 pPa3palbOTKH IUJIAHUPYEMBIX PpEe3yJIbTaTOB OCBOCHMSI MPOTrpamMmm
CpeaHero o01iero o0pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXOI.

[IporpamMma 1mo XxuMHHM Ha YpOBHE CpeHEro o0Iero oopazoBaHUs pa3paboTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparumny,
TpeboBanuil k pe3ynpraraM OCBOEHUS OCHOBHOW 00pa30BaTelIbHOM MPOrpaMMbl CPEIHEro 00IIero
oOpa3oBanusi, peacTaBieHHbIX B (DeneparbHOM TOCYIapCTBEHHOM OOPa30BaTENbHOM CTaHIAPTE
cpeaHero obuero oopasopanus, ¢ yuérom «KoHuenuu npenogaBaHus yueOHOTo Mpeamera
«Xumus» B 00pa3oBaTenbHbIX opraHu3anusx Poccuiickoin deneparuu, peaan3yronmx OCHOBHBIC
o0uieo0pa3oBaTesibHbIE  MPOrPaMMbD) M OCHOBHBIX MOJOXKEHHHM (eaepanibHOR IpOrpaMMBbl
BOCITUTAHUS.

OcHOBY MOIXOJ0B K pa3pa0oTKe MPOrpaMMbl 110 XMMHUH, K ONPEeNIEHUI0 00LIel CTpaTeruu
00y4eHus, BOCIUTAHUS U Pa3BUTHs OOYyYaIOLIMXCS CPEACTBAMH yUeOHOTO IpeaMeTa « XUMHUsD» s
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHLenTyaibHble nonoxenus ®I'OC COO o
B3aMOOOYCIIOBJICHHOCTH IIeJIeH, COAep:KaHus, Pe3yJabTaToB OOyueHHs U TpeOOBaHUI K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBUM C JaHHBIMHM TOJOXKEHHUSIMH Mporpamma mo XuMuu (6a30BbIN ypOBEHb) Ha
YpOBHE CpefHero o01ero oopa3oBaHus:

yCTaHaBIMBaeT o0s3aTeNbHOE (MHBApUAHTHOE) TMPEIMETHOE COIepKaHUe, OIpeneseT
KOJIMYECTBEHHbIE M KAaueCTBEHHbBIE €r0 XapaKTePHCTUKHM Ha KaXJIOM JTale M3y4eHUs NpeaMeTa,
IpeAyCcMaTpUBaET NPUHIUIIBI CTPYKTYPUPOBAHUS COJEPKAHUA U paclpellesieHus] €ro 1o Kiaccam,
OCHOBHBIM pa3jielaM U TeEMaM Kypca;

na€T TNpPUMEPHOE paclpelelieHHe ydeOHBIX YacoB IO TEMaTHYECKUM pasjesam,
pEKOMEHIyeT NPUMEPHYIO IOCIIEAOBAaTEIbHOCTh M3YUYEHHsS] OTIEIbHBIX TEM Kypca C Y4ETOM
MEXIMPEAMETHBIX M BHYTPHUIPEAMETHBIX CBsI3€H, JIOTMKM Y4YeOHOro Impolecca, BO3PACTHBIX
ocobeHHocTel ooyvaronuxcs 10—11 kmaccos;

Ta€T METOAUYECKYIO0 MHTEPIPETAIUIO LIeJe n3ydyeHus MpeaMeTa Ha YPOBHE COBPEMEHHBIX
IOPUOPUTETOB B CHUCTEME CpelHero oOIiero oOpa3oBaHUs, COJEPIKATEIBHOW XapaKTePUCTUKU
IUITAHUPYEMBIX PE3yJbTaTOB OCBOCHUS OCHOBHOW 00Opa3oBaTeNbHON MPOrpaMMbl CPEAHEro OOIIEro
o0Opa3oBaHust (JTMYHOCTHBIX, METANpPEIMETHBIX, NPEAMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-
[IO3HABATEJIbHOW JIESATEIbHOCTH YYEHHMKa [0 OCBOCHHMIO cojepxaHus npeamera. [lo Bcem
Ha3BaHHBIM NO3UIMSAM B IMporpaMme IO XMMHU COOJIIOJIEHA MPEEeMCTBEHHOCTh C (erepaibHOU
paboueli TporpaMMmoil OCHOBHOTO o0O0Omiero ooOpazoBanus mo xumuu (it 89 KiaccoB
00pa3oBaTeIbHBIX OpraHu3aIyii, 0a30BbI YPOBEHB )

[Iporpamma mo XuMHUH SBJISETCS OPUSHTUPOM JUISL COCTABICHUS PA0OUYMX MPOrpaMM, aBTOPbI
KOTOPBIX MOTYT MPEUIOKUTH CBOU MOIXO K CTPYKTYPUPOBAHHIO U TOCIIEIOBATEIbHOCTH U3YUCHHUS
y4eOHOTro Marepuaia, a TakKe CBOE BHUJCHHE OTHOCHTEIHHO BO3MOKHOCTH BHIOOpa BapHaTHBHOMN
COCTaBJISIIOIIEH COMEpKAaHUS TIpeIMeTa JOMOJHHUTEIBHO K 00s3aTeNbHON (MHBapHAHTHOW) 4acTh
€ro CofIep KaHMs.

Xumuyeckoe o00Opa3oBaHHE, IOJYyYaeMO€ BBITYCKHUKAMU CpEIHEH IIKOJIbI, SIBIISETCA
HEOTHhEMJIEMOI YacThio MX 00pa3oBaHHOCTU. OHO CIIY’KUT 3aBEPILAIOLIMM 3TAllOM pean3aliy Ha
COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH, MPUCYLIUX [EIOCTHOM cCUCTEME



XHUMHUYECKOTO 00pa30BaHMs. DTH IIECHHOCTH KacaroTcs MO3HAHUS 3aKOHOB MPHUPOBI, (popMUpOBaHHS
MHUPOBO33PEHUS U OOIIEH KyJIbTYpHI YEIOBEKA, a TAaKXKE IKOJIOTHUYECKH 000CHOBAHHOTO OTHOILICHHUS
K CBOEMY 3/10pOBbIO U IIPUPOJIHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHue 00ydaromuxcs Ha
YpOBHE CpeHEro o0Iero o0pa3oBaHusl CpeACTBAMU YUYEOHOro MpeaMera « XUMUs», Collep:KaHnue U
MOCTPOEHHE KOTOPOTO OMpeENICHBI B IPOrpaMMe MO0 XUMHUH ¢ YUETOM crieU(UKHA HAyKU XUMHH, €€
3HAYeHMs] B MO3HAHUU MPHUPOJBI U B MaTepUaTIbHON >KU3HMU OOIIECTBA, a TAKKe ¢ YYETOM OOIIMX
Helell ¥ NPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBbI CpPEIHEro OOIIero
oOpazoBanust B Poccuiickoit ®enepanuu. Tak, Hanpumep, npu (HOPMHUPOBAHHUU COAEPIKAHUS
npeaMera « XUuMHUs YYTECHBI CIeIYIONIIE MOJI0KEHUS O Crien(UKe ¥ 3HaYCHUN HAyKd XUMUH.

XUMHSL KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOyl0 POJib B COBPEMEHHOM
[IMBWJIM3AIIMH, B CO3JaHUM HOBOW 0a3pl MarepuaabHOW KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMupoBaHUE PAIMOHATBHOTO HAyYHOTO MBIIICHUS, B CO3/IaHHE 1IEIOCTHOTO MPEACTaBICHUS 00
OKpY’>KaloIlleM MHpe KaK O €IMHCTBE MPHUPOIBI U YeNOBEKa, KOTOpoe (hopMUpyeTcs B XMUMHH Ha
OCHOBE IIOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPY’KAIOLIETO MUPA, OCO3HAHUS B3aUMOCBA3H MEKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU OOJIACTSIMUA IPUMEHEHHSI.

TecHO B3aMMOJEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMUS CTajda HEOThEMIIEMOU
4acTbI0 MUPOBOH KYJBTYpbI, HEOOXOAMMBIM YCIOBHEM YCIIEUTHOTO TPYAA U KU3HU KaXKJIOTO YJieHa
obmiectBa. CoBpeMeHHass XHMHs KaK HayKa CO3HJaTellbHas, KaK HayKa BBICOKHUX TEXHOJOTHUI
HalpaBlieHa Ha pelIeHHe M00ANbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPEBOH,
HHEPTeTHYECKOH, MUIIEBOH, IKOIOTUYECKOI 0€30MacHOCTH M OXPaHBI 37J0POBBSI.

B coorBercTBMM ¢ OOmMMMHM LENSMH W TPUHIMIIAMH CPEIHETO OO0IIero oOpa3oBaHUS
conmepkanue mpeamera «Xumus» (10—11 kmacchl, 6a30BBIA YPOBEHb U3YYCHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYIbTYPHYIO TOATOTOBKY OOYYaroIIMXCs, HEOOXOMUMYI0 WM IUIs
BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B JKH3Hb COLIMYMA,
NPOJOKEHHs] 00pa30BaHuUs B pa3IMYHBIX 00IACTSIX, HE CBI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBistionmMu npeamMeTa « XuMus» ABIsoTcsa 0a3oBble Kypebl — «Opranuyeckas XUMUsH
u «O0Imas 1 HeopraHMYecKasi XHMHUsD», OCHOBHBIM KOMITOHEHTOM COJICPIKaHUSI KOTOPBIX SIBIISTFOTCS
OCHOBBI 0a30BOM HayKH: CUCTEMa 3HaHHUI MO HEOPraHMYECKOH XMMHH (C BKJIIOUEHUEM 3HAHUU W3
o01eld XUMHUH) B OpraHuYecKkor XuMuu. GopMUpPOBAHUE JTAHHOW CUCTEMBI 3HAHHUH MPH U3yUYCHUH
npeaMeTa oOecrneyruBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOTooOpa3us BELIECTB Ha OCHOBE
0OIINX MOHSTHIA, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranundeckass xumus» u «OO0I1Iass 1 HeopraHudeckas
XUMHUSD» CHOpPMHUpPOBaHA B IMpOrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAXOJA K H3YUYCHHUIO
yueOHOro Marepuasa u OOYCJIOBI€HAa HCTOPUYECKH OOOCHOBAHHBIM pA3BUTHEM 3HAHHWN Ha
ONpeeNEHHBIX TEOPETUYECKUX YPOBHsSX. Tak, B Kypce OpraHMYeCKOM XUMHHM BellecTBa
paccMaTpuBalOTCS Ha YPOBHE KIIACCUUECKON TEOPUU CTPOEHHUSI OPraHMYECKUX COCTUHEHU, a TaKkxkKe
Ha YPOBHE CTEPEOXMMHUYECKHUX U IEKTPOHHBIX MPEACTABICHUIN 0 cCTpoeHuH BeiecTB. CBeeHus 00
U3y4aeMbIX B Kypce€ BELIECTBAX JAKOTCA B pa3BUTUM — OT YIIEBOAOPOJOB [0 CIOXKHBIX
OMOJIOTHMYECKH aKTUBHBIX COeIWHEHUH. B Kypce opraHM4eckodl XWMHUHU TOJIY4YaloT pa3BUTHE
c(hopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 001ero 00pa3oBaHMs MepBOHAYaIbHbIE MTPEICTABICHUS O
XUMHUYECKOH CBS3U, KIACCU(PUKALMOHHBIX NMPU3HAKAX BELIECTB, 3aBUCIMOCTH CBOWCTB BELIECTB OT
UX CTPOEHHUS, O XUMUYECKON pEaKIHH.

[lon HOBBIM yroM 3peHHsT B mpeamere «XuMHs» 0a30BOTO YpOBHS paccMaTpHUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOTO 0O0IEero oOpa3oBaHHUS TEOPETUYECKUN MaTepual u
(akTOIOTHYECKUE CBEICHNUS O BELIECTBAX U XMMHUECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuveckas XMMHUsD» 00y4yaroIuMCs MPEIOCTABIAETCS BOZMOKHOCTh OCO3HATh



3HAYCHHUE MEPUOUYCCKOTO 3aKOHA C OOIIETEOPETUICCKUX U METOMOJOTUICCKUX MO3UIUH, TITyOKe
MOHSTh UCTOPUYECKOE M3MEHEHHE (DYHKIIMIA 3TOTO 3aKOHA — OT 0000Mmaroneil 10 0ObSICHSIOMICH 1
MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUH, CBOWCTBAX U
MPUMEHEHNH, a TAaKKe€ O XMMHYECKUX PEAKIMSIX, UX CYNIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
JonoyHseTcss B Kypcax 10 w11  KimaccoB  »leMEHTaMHM  COJIEpXKaHHS, HWMEIOUUMHU
KyJABTYPOJIOTUYECKUI ¥ TPHUKIAIHON XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT IOHHUMAaHHIO
B3aMMOCBSI3U XUMUH C IPYTMMH HAyKaMU, paCKphIBAIOT €€ POJIb B O3HABATEIBHOMN U MPaAKTUYECKON
JESTEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOLIECCy TBOPUECTBA B O0JIACTH
TEOPUH W TPAKTUYECKUX MPUIOKEHUN XHUMHH, I[OMOTAIOT BBIMYCKHUKY OPHUEHTUPOBATHCA B
OOIIIECTBEHHO W JIMYHOCTHO 3HAUYUMBIX TMPOOJIEMaxX, CBSI3aHHBIX C XHUMHEH, KPUTHUECKHU
OCMBIC/IMBaTh ~MHGOPMALIMIO W TNPUMEHATH €€ JJIg  TOTOJHEHUs 3HAHUW, pelIeHUs
WHTEJUICKTYaJbHBIX M JKCIEPUMEHTATBHBIX HCCIEAOBATEIBCKUX 3adad. B 1emoMm coaepikaHue
ydueOHOro mpeamera «XUMHs» JAHHOTO YPOBHS M3y4YEHHUS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4aronxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHMMAaHUA (GUIOCOPCKUX HUACH, TaKUX Kak:
MaTepuanbHOE EIUHCTBO HEOPTraHMYECKOTO U OPraHMYeCKOro MHpa, OOyCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTb MPUPOAHBIX SIBICHUI IMyTEM SKCIIEPUMEHTA U
peIIeHUs TPOTUBOPEUN MEXKTy HOBBIMHU (PaKTaMU M TEOPETUIECCKUMU MPEANIOCHUIKAMH, OCO3HAHHE
pPOIU XUMUU B PEIICHUU SKOJOTUYCCKUX MPOOIIEM, a TaKKe MpolieM COepeKeHHsS SHEPTETHIECKIX
PECypCOB, ChIPhsI, CO3IaHMS HOBBIX TEXHOJIOTHI U MaTepuasoB.

B ntane pemeHus 3a1a4 BOCIUTAHMS, Pa3BUTHS U COLMATIM3AIUN 00yUJatoIUXCs MPUHSTHIE
OporpaMMoOil MO XUMHH TOAXOABl K OMNPEACNICHUIO COAEpKAHUS M TOCTPOSHUS IpeaMera
npeaycMaTpuBalOT (OPMHUPOBAHUE Y OOYYaIOIIUXCS YHUBEPCAIBHBIX Y4YEOHBIX JCMCTBHIA,
UMEIONNX 0a30BO€ 3HAYCHHE ISl PA3TUYHBIX BHUOB ACSITENHLHOCTH: PEUICHHUS MpoOieM, TIOUCKa,
aHanmu3a U 00paboTKM WH(pOpPMALKK, HEOOXOIUMBIX JUIS MPHOOPETEHUs! OIBbITa MPAKTUYECKOW U
HCCJIEI0BATEIBCKON IEATETbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B MMO3HAHUH XUMHUH.

B nmpakTtuke npernogaBaHus XMMUAY KaKk Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs TaK U HA
YPOBHE CpeaHEro o0Imero o0pa3oBaHUs, MPU OINPEACICHUHU COIACPKATEIHLHON XapaKTePUCTUKH
Hene W3ydeHHs IMpeaMeTa HalpaBiICHHEM [EPBOCTENEHHOM 3HAYMMOCTH TPaJAULIMOHHO
npu3Haércss  OpMHpOBAaHME OCHOB XMMHYECKOM Haykh Kak o00JacTd  COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTHUUECKON IEATEeIbHOCTH YEIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KyJbTypbl. C METOIMYECKOM TOYKM 3pEHHUS TaKOM MOIXOA K ONPENEICHUIO Lelied H3y4YeHHs
MpeIMEeTa SIBJISIETCS BIIOJIHE ONPaBAaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS I[IABHBIMU IEJISIMH H3Y4YEHUS TNpeameTa «XUMHs» Ha
YpOBHE CpeIHero 001ero oopa3oBanus Ha 0a30BOM YPOBHE SIBJISIOTCS:

dbopMHupoBaHHE CHUCTEMBl XHMHYECKHX 3HAHUW KaK BaKHEHIIEW  COCTaBIAIONICH
€CTeCTBEHHO-HAyYHOW KApTUHBI MHpPA, B OCHOBE KOTOPOM JIeKAT KIIFOUEBBIC TIOHSTHS,
dbyHIaMeHTalIbHbIE 3aKOHBI U TEOPUUM XHMHHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M NOHHMaHUE
CYIITHOCTH JOCTYMHBIX 0000IIEHIIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHEH Ux
Pa3BUTHS U CTAHOBJICHMUS;

(dopMupoBaHHWE W pa3BUTHE MPEACTABICHUN O HAyYHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX DPEaKIuii, HEOOXOMUMBIX ISl TPUOOPETCHHs] YMEHUH OpPHUEHTHPOBATHCS B MHPE
BEIIIECTB U XUMUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECCKON U TTOBCETHEBHOM
KU3HH;

pa3BUTHE YMEHUN M CIIOCOOOB NEATEILHOCTH, CBI3AHHBIX C HAOIIOICHUEM U OOBSICHECHHEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOJIFOIEHUEM TTpaBUiI 6€30MacHOro 0OpaIleHus ¢ BeIEeCTBaMHU.

Hapsiny ¢ aTum copep:karenbHasi XapaKTepUCTHKA L€ U 3a/1a4 U3y4eHHUs IpeaMeTa B



nporpaMMe Mo XMMHUH YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH MPHUOPHUTETAMH B
cucteme oOmero cpeaHero oopazoBanus. CeromHs B MPETOAaBAHUUA XVUMHH B OOJBIICH CTEICHU
OTHAETCs MPENOYTEeHHE TPAKTUYECKON KOMIIOHEHTE CoZepaHUsl 00yueHusi, OpMEHTUPOBAHHOM Ha
MOJTrOTOBKY BBIMYCKHHMKA IIKOJbI, BJaJCIOLIEro He HaOOpoM 3HaHUM, a (YHKIMOHAIbHON
IrPaMOTHOCTBIO, TO €CTh CIOCO0AMHU U YMEHUSIMU aKTHBHOIO MOJYYEHHs 3HAHUW U MPUMEHEHUS UX
B PEAJIbHOM JKU3HHU JUIS PEIIeHUs MPAKTUYECKHUX 3a71ay.

B 3710i1 cBs3M npu m3ydeHHH NpeaMeTa « XUMUS» JOMUHHUPYIOIIEe 3HAaYCHHUE MPUOOPETAI0T
TaKHe LEIH U 3aJ1auu, Kak:

ajanrtanus o0yJaroluxcsl K yCIOBUSM TUHAMUYHO pa3BHBAIOIIETOcs MUpa, GOpMUpOBaHUE
UHTEIJICKTYalbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIBHOMY HPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM,;

(hopMupoBaHre y 00y4aroIUXCsl KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHH), IMEIOIINX
YHUBEpPCAIbHOE 3HAUEHUE MJs PA3IUYHBIX BUJOB JACSITEIBHOCTH: DPELICHUS MpoOieM, MOMCKa,
aHanuza u 00paboTKM HMH(pOpMaLUK, HEOOXOMUMBIX Ui MPUOOPETEHHs OMbITa ACSTENbHOCTH,
KOTOpasi 3aHMMaeT BaXKHOE MECTO B TO3HAHMM XHMHH, a TaKXe Ji1 OLEHKH C TO3MUIIHMA
9KOJIOTUYECKOM 0e30ImacHOCTH XapakTepa BIMSIHHUSA BELIECTB M XHMHYECKHMX MPOLECCOB Ha
OpraHM3M UYeJI0BEKa U IPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yJaromuxcsi: CIOCOOHOCTH CaMOCTOATENBHO IPHOOpETaTh HOBBIE 3HAHHUA [0 XHUMHHA B
COOTBETCTBUM C JKU3HEHHBIMHU IOTPEOHOCTAMHU, HCIIOJIB30BATH COBPEMEHHbIE HH(MOPMALIMOHHBIE
TEXHOJIOTUU JUIsS TOMCKAa M aHalu3a y4eOHOW M Hay4HO-NOMYJISpHON MHGOpMAMy XMMHYECKOTO
COJIepKaHUS;

(hopMupoBaHUE U Pa3BUTHE y OOYYArOIIMXCSI ACCOUMATHUBHOIO U JIOTUYECKOTO MBINIICHHUS,
HaOII0AaTEeNIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOANMBI, B YACTHOCTH,
NpY TUTAHUPOBAHHUH U TIPOBEJACHUH XUMHYECKOTO SKCIIEPUMEHTA;

BOCIHUTaHUE y 00ydarouuxcst yOe:K AIEHHOCTH B T'YMaHUCTUYECKOW HAINPAaBICHHOCTH XHMUH,
e€ BaXHOW pOJMM B pEIICHHH DIOOATbHBIX MPOOIEeM paIOHAIBHOTO TMPHUPOIOIIONH30BAHNS,
MOTIOJIHEHUSI DHEPreTUYECKUX PEeCypCcoB M COXPAHEHHS HPHUPOJHOTO PaBHOBECHS, OCO3HAHUS
HEOOXOAMMOCTH OEpeKHOT0 OTHOLIEHHS K MPUPOAE U CBOEMY 3[0POBBIO, @ TaKKe MPUOOPETEHUS
OTbITA MCIIOJIb30BAaHUSI TOJTYYEHHBIX 3HAHHUM ISl MPUHATUS T'PAMOTHBIX PEIIEHUN B CUTyalUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSIMHU.

Henn u 3amaun u3ydeHHs] MpeAMeTa «XUMUS» TMONYYHIH TOAPOOHYI0 METOIUYECKYIO
uHTepIperanuio B pasaene «[lmaHupyemble pe3yabTaThl OCBOCHHSI MPOTPAMMBI 10 XHMHWY,
Omaromapsi yeMy oOecredeHO UETKOe MpPEACTaBICHHE O TOM, KAaKHe 3HAHWS W YMEHHUS HMEIOT
IPSIMOE OTHOIIEHUE K Pean3alliil KOHKPETHOM LIETH.

IInanupyemblie pe3yJbTaTbl 0CBOCHHUSI Y1€OHOI0 IpeaMeTa

@enepanbHbIi  TOCYIapCTBEHHBbIH  00pa3oBaTeNbHBIA  CTaHIApT CpeaHero  oOIIero
o0pa3oBaHMs YCTaHABIMBAEeT TPEOOBAHUS K pe3yjibTaraM OCBOCHHS OOYYaIOIIUMHCS MPOTrPaMM
cpeanero oOmiero o0pa3oBaHUs (JTMYHOCTHBIM, METANpPEIMETHBIM W TpenMeTHbIM). Haydno-
METOAMYECKOM OCHOBOM 1711 pPa3pabOTKH IUIAHUPYEMBIX PpE3YJIbTaTOB OCBOECHMSI MPOrpamMmm
CpemHero 001Iero 00pa3oBaHus SBISETCS CUCTEMHO-AEATETLHOCTHBIN ITOIXO/.

B cooTBeTCTBMM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
PE3yNbTaToOB OCBOCHHS MpenMeTa « XUMHUsD Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHus BbIIEICHBI
CJICAYIOIINE COCTABIISIOIHUE:



OCO3HAaHHE OOYyYalOUUMHUCA POCCUUCKON TPaKJAaHCKOM HACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOTIPEEIICHUIO;
HaJIu4Yue MOTHBaIlUU K O6y‘IeHI/IIO;

I[EJICHANPAaBIEHHOE DPAa3BUTHE BHYTPEHHUX YOESKIEHUI JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEW U UCTOPUUYECKHUX TPATUINii 0a30BOI HAYKH XUMUWU;

TOTOBHOCTh U CIOCOOHOCTH OOYyYaroIUXCs PYKOBOACTBOBAaThCS B CBOCH JESITEIHLHOCTH
ICHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, npucymumu HGHOCTHOﬁ CUCTEMC XUMHUYECKOI'O
00pa3oBaHus;

HaJu4ue TMPaBOCO3HAHUS DSKOJIOTMYECKOW KyJIbTypbl U CHOCOOHOCTH CTaBUTh LETU U
CTPOWTD )KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIC PE3yNBTaThl OCBOCHUS MPEAMETa « XUMHUD JTOCTHTAIOTCS B €IMHCTBE YISOHOH
U BOCIHUTATEIbHON JCATEIBHOCTH B COOTBETCTBHHM C T'YMAaHHUCTHUECKHUMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HJA€allaMU POCCHICKOTO TPakIaHCKOTO OOIecTBa,
MNPUHATBEIMU B 06H.[€CTB€ HOpMaMH U IpaBUJIaMU MOBCIACHUA, CHOCO6CTByIOH_[I/IMI/I nponeccam
CaMOII0O3HaHH1A, CaMOPa3BUTHUA U HPAaBCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTHU 06yqa}0un/1xcsl.

JIuyHOCTHBIE pe3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUs» OTpaxkaroT cHOPMHUPOBAHHOCTH
ONbITa IMO3HABATEILHON U HpaKTH‘IeCKOﬁ NCATCIIBHOCTHU 06y11a}01111/1x051 10 p€ajin3aliuu IMPUHATBIX B
o01IecTBe IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa)x1aHCKOTO BOCITUTAHUS:

OCO3HaHMs 00yYaroIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 0053aHHOCTEH, YBaXKEHHSI K
3aKOHY U IIPaBOIOPSIKY;

IIPEICTABIICHUS O COLMAIIBHBIX HOPMaX U MPAaBWJIAX MEXJIMYHOCTHBIX OTHOLICHUHN B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIHLHOCTH MPH CO3/IaHUH YUEOHBIX IPOEKTOB,
pelieHny yueOHbIX U [M03HABATENbHBIX 33/1a4, BHIITOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHMMATh U IPUHUMATh MOTHUBbBI, HAMEPEHUS, JIOTUKY U apryMEHTBI APYTUX
IIPY aHAJIN3€ Pa3IMYHBIX BUJIOB yUYE€OHOH JeSATEIbHOCTH;

2) NaTpuOTUYECKOrO BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY M HAy9HOMY HACIICUIO0 OT€UECTBEHHOW XUMUU;

yBa)KEHUS K MIPoLIecCy TBOPUYECTBA B OOJIACTU TEOPUH U MIPAKTHUECKOTO MPUMEHEHHSI XUMUH,

OCO3HaHMsI TOTO, YTO JOCTUKEHUS HAYKH €CTh Pe3yNbTaT [UIUTEIbHBIX HAOMIONEHHH, KPOTOTINBBIX
AKCMIEPUMEHTATLHBIX TIOMCKOB, MMOCTOSHHOTO TPY/la YYEHBIX U MPAKTHKOB;

WHTEpEeCca U NO03HABATEIILHBIX MOTUBOB B IMOJIYYCHHH U TIOCIIEAYIONIEM aHAN3e WH(HOpMAITUU
0 MIEPEAOBBIX JOCTUKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMUH;
3) TyXOBHO-HPaBCTBEHHOTO BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUs, ITUUECKOTO [TOBEICHUS;
CIOCOOHOCTH OLIEHUBATh CUTYalluH, CBA3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMU, U IPUHUMATh
OCO3HAHHbIE PEUIECHMS], OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEHHOCTH;
TOTOBHOCTH OLIEHUBAaTh CBOE MIOBEJCHUE U MTOCTYIIKH CBOMX TOBAPUILEH C TIO3ULIMMA
HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUIA ITUX MOCTYIIKOB;
4) hbopMupoOBaHUs KyJAbTYpPbI 310POBbSI:
IIOHUMaHUA IIEHHOCTEH 370pOBOro M 0Oe30macHoro obpasa KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (PU3HUECKOMY U IICUXHUYECKOMY 37I0POBBIO;
co0OroieHus paBui1 0€30MaCHOrO OOPAIEHHUS C BELIECTBAMU B OBITY, TOBCEAHEBHOM KU3HU
U B TPYAOBOH 1€ATEIBHOCTH;
NOHUMAaHHUS IEHHOCTH MTPABUJI MHUBHIyaJIbHOTO U KOJJIEKTHBHOTO O€3011acHOTO MOBEICHUS



B CUTyalUsiX, yTPOXKAIOIINX 30POBbIO U KU3HU JIIOJEH;

OCO3HAHUSI MTOCJIEACTBUN M HENPUSATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHUS aJIKOTOIIA,
HapKOTHKOB, KypeHHUs);

5) TpyZlOBOTO BOCIIUTAHUS:

KOMMYHUKAaTHUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEIbCKOW  JEATEIbHOCTH,
00LIECTBEHHO MOJIE3HOM, TBOPYECKON U APYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PpELICHUM NPAKTUYECKUX 3a7ad COLHUAIbHOU
HAalpaBJIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YUYEeHHUIO Ipodeccuii pa3IMuHoro posia, B TOM YHCIIE Ha
OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaKEHHS K TPYLY, JIOIAM TpyZa U pe3ylbTaraM TPYIOBOU AeATEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBHIyaJbHON TpaeKTOpuH oOpa3oBaHUsL, Oymyieit
npodeccuy U peanu3aluy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) PKOJTIOTUYECKOTO BOCITUTAHMUS:

9KOJIOTUYECKH 11€7€CO00Pa3HOr0 OTHOIIEHHS K NMPHUPOJE, KaK MCTOUHUKY CYLIECTBOBAHMS
JKH3HHU Ha 3eMiIe;

NOHUMAaHUA TI00AJIBHOTO XapaKTepa 3KOJOTMYECKHUX MpoOieM, BIUSHHUS 3KOHOMHUYECKHUX
IIPOLIECCOB HAa COCTOSIHUE IIPUPOAHON U COLUATIBHOU CpEIbl;

OCO3HaHMs HEOOXOAMMOCTH HCHOJIb30BaHMs JOCTMKEHUN XUMHM Ui PELIeHHs BOIPOCOB
paoHaIbHOIO IPUPOOIIONIB30BAHNUS;

AKTUBHOTO HENPUATHS AEUCTBUN, NPHUHOCALIMX BpEN OKPYKAIOLIEH NPUPOJHOW cpene,
YMEHUSI TPOTHO3UPOBATH HEONAroNnpHITHBIE SKOJOTHYECKHE IOCIEACTBUA MPEANPHHUMAEMBIX
JICMCTBUN U NPEAOTBPAIIATh UX;

HaJIU4YUS Pa3BUTOIO HSKOJIOTMYECKOTO MBILIUIEHHS, HKOJIOTMYECKOM KyJIbTYpbl, OIbITa
JESTEIbHOCTH ~ DKOJOTMYECKOM  HalpaBIEHHOCTH, YMEHHS  PYKOBOJACTBOBaTbCsl HMH B
II03HABATEJIbHON, KOMMYHHKATUBHON M COLMAJIBHON MPAKTHKE, CHOCOOHOCTH M YMEHMs AaKTUBHO
IPOTUBOCTOSATH UAEOJIOTUU XeMopoOuu;

7) LLEHHOCTH HAay4YHOT'O MO3HAHUS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 00IIeCTBEHHOM NMPaKTHKH;

NOHUMaHUA CHeIM(PUKM XUMHHM Kak HayKd, OCO3HaHHMA €€ poiau B (HOPMHPOBAHUU
palMoOHAILHOTO HAaYyYHOTO MBIIUICHHS, CO3JAHUU LEJIOCTHOTO IMPEACTABICHHUS 00 OKPYXKaromeM
MHUpPE KaK O €JMHCTBE IIPUPOJIbI U YEJIOBEKA, B IO3HAHUU ITPUPOIHBIX 3aKOHOMEPHOCTEHN U peIIeHUN
po0JieM COXpaHEHHs PUPOAHOIO PaBHOBECHS;

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHUHU JJs1 COBPEMEHHOM IMBWIM3ALMM: B €€
IYMaHMCTUYECKOW HaNpaBIEHHOCTH M BaXXKHOM pOJIM B CO3JaHMM HOBOW 0a3bl MaTepHalbHOU
KYJbTYpBbI, PELICHUU INOOAJbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHs YEJIOBEUYECTBA — CHIPHEBOMH,
9HEpPreTUYECKON, MUIIEBOI U IKOJIOIMYECKON Oe30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00eCIeUYeHUN
YCIOBHH YCIIEIIHOTO TPYAA U 3KOJOTHUECKH KOM(POPTHOM KHU3HHU KaXI0TO YiieHa 00LIeCTBa;

€CTECTBEHHO-HAyYHO TI'PAMOTHOCTH: IIOHUMAaHMUS CYIIHOCTH METOIOB  IIO3HAHUS,
UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJTy4YaeMble 3HAHHS IS
aHaiM3a U OObSACHEHUS SIBICHUN OKPYXKAIOLIEro MUpa U MPOUCXOJAIINX B HEM U3MEHEHUM, yMEHUS
nenath 000CHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE Hay4yHBIX (DaKTOB U MMEIOIIMXCS JaHHBIX C LIEJIBIO
IIOJIyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSTEIIEHO UCIIOIb30BaTh XMMUYECKUE 3HAHUS JJISl PEIICHUS TPOOJIeM B



peaNbHBIX )KU3HCHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIHCKON NeATETbHOCTH;

TOTOBHOCTH M CIOCOOHOCTHM K HEMPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJTYYSHHUIO HOBBIX 3HAHHM IO XUMHUHU B COOTBETCTBHH C )KHU3HECHHBIMU TTOTPEOHOCTSIMU;

MHTEpeCca K 0COOCHHOCTSIM Tpy/ia B pa3IuvHbIX chepax mpodhecCHOHATBLHOMN ACSITEIBHOCTH.

MetanpeaMeTHbIE pe3yJbTaThl OCBOCHUS YYeOHOro mpeaMera «XUMHUS») HA YPOBHE
CpemHero o01Iero 00pa3oBaHUs BKIIFOUAIOT:

3HaYMMble M7 (OPMUPOBAHUS MHPOBO33PEHUSI OOYYAIOMIUXCS MEKIUCIUIUIMHAPHbBIC
(MeXIpeIMeTHbIE) 00IIeHAYYHbIE MOHATHS, OTPAXKAIOIINE I[EJIOCTHOCTh HAYyYHOH KapTHHBI MHpa U
crenuuKy METOAOB IMO3HAHUSA, HCIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepwisi, BEIIeCTBO,
SHEprus, ABIECHUE, MPOIlecC, CUCTEMA, HAyYHbIN (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, NCCIIeI0BaHNE, HAOMIOICHHE, U3MEPEHHE, YKCTICPUMEHT U JIPYTHE);

YHHUBEpPCAIBHBIC YUeOHBIC IEHCTBUS (ITO3HABATEILHBIC, KOMMYHHKATUBHEIC, PETYISTHBHBIC),
oOecrneunBaomye GopmMupoBaHue (QpyHKIMOHATBHON I'PaMOTHOCTH M COLIMAIBHOM KOMIIETEHLUU
00y4JaroIIMXCs;

CIOCOOHOCTh ~ OOY4YaIOIIMXCA ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXKIUCIUILUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHWS W YHUBEpPCAJIbHbIE Y4yeOHbIE MACWCTBHS B TIO3HABATEIBHOU U
COLIMAJIbHOM IPAKTHKE.

MertanpeaMeTHbIE pPE3YJbTaThl  OTPAKAOT OBJAJICHUE YHHUBEPCATbHBIMH  YYCOHBIMH
MO3HABaTEeILHBIMUA, KOMMYHHKATUBHBIMU M PETYISATUBHBIMH JICHCTBUSMHU.

OBHaI[eHI/Ie YHHUBCPCAJIIbHBIMU y‘I€6HBIMI/I IIO3HAaBaTCJIbHBIMU ﬂeﬁCTBHHMHI
1) 6a30BBIC JIOTHYECKUE ICUCTBHUS:

CaMOCTOATENIEHO  (hOpMynHpOBaTh M AKTYaJIM3HPOBaTh MPOOJEMY, BCECTOpPOHHE €&
paccmarpuBars;

ONpENENATh LENN JESITeIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX JTOCTUKEHUS,
COOTHOCHUTD PE3YJbTaThl AEATEIBHOCTH C IOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUNA MPUEMBI JIOTUUECKOTO MBIIIJIEHUS — BBIIEIATh
XapakTepHble NPHU3HAKUM TIOHATUH W  yCTaHABIMBaTb MX B3aUMOCBS3b, MHCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHS IS OOBSICHEHUS OT/ICNIbHBIX (PAKTOB U SIBJICHUI;

BbIOMpAaTh OCHOBAaHUS U KPUTEPUU [UId KIacCHU(PUKAIMK BEIIECTB W XUMHUYECKHUX

peaKkuui; YyCTaHaBIMBaThb IPUYUHHO-CIEACTBEHHBIE CBSI3M MEXIy H3y4aeMbIMU

SIBIICHUSIMU;

CTPOMTH JIOTUYECKHE PACCYKICHHS (MHIYKTUBHbBIC, JIeTyKTUBHBIE, 110 AaHAJIOT'UHU), BBISBIISATH
3aKOHOMEPHOCTH U NPOTHUBOPEYHs B PACCMATPUBAEMBIX SIBICHHUIX, (OPMYIUPOBATH BBIBOJABI U
3aKJIFOYEHMUS;

IPUMEHATHh B MPOILIECCE MO3HAHUS, MCIOJIb3YyEMble B XUMHUU CHUMBOJUYECKUE (3HAKOBBIE)
MOJIeNIH, TPEe0Opa3oBbIBaTh MOJIEIbHBIE NPEJCTABICHUS — XUMUYECKUN 3HAK (CUMBOJ) 3JI€MEHTA,
xumuueckass (Qopmyna, ypaBHEHHE XHMHUYECKOW peakIUuu — TpU pElIeHUH Y4eOHbIX
MIO3HABATEIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh HAa3BaHHbBIE MOJIEIBHBIE MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHbBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 6a30BbIE HCCIIEI0BATENBCKUE ICHCTBUSA:

BJIaJIeTh OCHOBAaMHM METOAOB HAayYHOTO ITO3HAHHUS BEIIECTB W XHWMHUYECKHUX pEaKlUid;
(dbopMynupoBaTh LENU U 33Ja4d UCCIIEIOBAaHHUSA, HCIOJNb30BATh MOCTABICHHBIE U
CaMOCTOSITENIbHO C(POPMYITMPOBAHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA MMO3HAHUS M OCHOBBI JJIsI

(dbopMupOBaHUs TUIIOTE3HI 10 MPOBEPKE MPABIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;



BJIAJIETh HaBbIKAMM CaMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBENEHUS YUYEHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHUS HaOIOAATh 3a XOJOM IpoOliecca, CaMOCTOSITEIBHO
IPOrHO3UPOBATh €ro pe3yibrar, (GopMyIHpoBaTh OO0OOIIEHHS U  BBIBOABI OTHOCUTENIBHO
JIOCTOBEPHOCTH PE3YJbTAaTOB HCCIIEAOBAHMS, COCTABJIATh OOOCHOBAaHHBIM OTUET O NPOJEIAHHOU
pabore;

npuobperaTb ONBIT YYEHUYECKOW HCCIIEOBATENbCKOM M IMPOEKTHOM J1eATEIbHOCTH,
IPOSIBIIATH CIOCOOHOCT U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pPELICHHs
NPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMUHbIX METO0B IO3HAHUS.

3) pabota ¢ uHpOpMaIHEii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX HH(POPMALIUU (HAyYHO-TIOMYJISIpHAs InTeparypa
XUMHUYECKOTO COJIEpXKaHMs, CIpaBOYHbIE MOcoOusi, pecypchl VHTepHeTa), aHaAIU3UPOBATh
UHQOPMAIIMIO pa3IMYHBIX BHIOB H (OpM TpeACTaBICHUS, KPUTUYECKH OICHUBaTh €&
JIOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCT;

(dbopMynupoBaTh 3anpockl M TPUMEHATH pa3IMYHBIE METOIbl IpU IOHCKE M 0TOOpe
UH(POPMaIH, HEOOXOIUMOM JIJIsl BBIIOJTHEHHUS Y4eOHBIX 3a/1a4 ONpPeeIEHHOTO TUIIA,

npuoOpeTaTh OMBIT HCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUH M
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY HpeACcTaBleHUs HHPOpMAUH (CXEMBI,
rpaduKH, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

UCTIOJIb30BaTh HAyYHbBIM S3bIK B KayecTBE CpEACTBa INpu paboTe C XUMHYECKOH
UHpOPMAIUe: TPUMEHATh MEXIpPeIMETHbIE ((pU3nyecKkne u MaTeMaTHYECKUE) 3HAKU U CHMBOJIBL,
dopmyibl, a00peBUATYPBI, HOMEHKJIIATYPY;

UCIOJIB30BaThb M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIHMYECKHE  CPEICTBA

HamsAHOCTH. OBlaJieHHe YHUBEPCaIbHBIMU KOMMYHHUKATUBHBIMU J€HCTBUAMU:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMOHl TeMbl B XOJ€ JHajora W/WiIM JUCKYCCHH,
BBICKa3bIBaTh  HJeH, (opMynMpoBaTb CBOM  HNPEAJIOKEHHUS  OTHOCUTENIBHO  BBITIOJHEHUS
MPEUIOKEHHON 3a/1a4H;

BBICTyIIaTh C MPE3EHTALUEl pe3yJbTaToB II03HABATEIBHON JESTEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJHEHUH XUMUYECKOTO KCIIEPUMEHTA,
NPAKTUYECKOM padoThl MO MCCIETOBAaHUIO CBOMCTB M3ydaeMbIX BEIIECTB, peain3allud y4eOHOTrO
npoekta U (OopMyIupoBaTh BBIBOABI IO pE3ylbTaTaM HPOBEAEHHBIX HCCIEAOBAaHUN MYyTEM
COIVIACOBaHMA MO3MLUI B X0/1€ 00CYKJI€HHsI 1 OOMEHAa MHEHUSIMHU.

OBnazieHne YHUBEPCATIbHBIMU PETYISATUBHBIMU AEHCTBUAMM:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYMIECTBISATH CBOIO MO3HABATENBHYIO NESTEIHHOCTS,
ompenenss e€ IeNMW W 3aJaud, KOHTPOJUPOBaTh W IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraéMblii  QJITOPUTM JICHCTBHIA TPH BBITOJTHEHUH YUYEOHBIX W HCCIIEAOBATEIbCKHX 3ajad,
BbIOMpaTh HambOosiee 3(heKkTuBHBIN cOCO0 MX pemIeHHs ¢ YYETOM MOJTYYCHHUs HOBBIX 3HAHHUU O
BEIIECTBAX U XUMHUUCCKHUX PEAKIUIX;

OCYIIIECTBIIATH CAMOKOHTPOJIb CBOCH JICATEIIEHOCTH HAa OCHOBE CaMOaHAIIN3a M CAMOOIICHKH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS MIPOTPAMMBI CPEAHETO 00IIero 00pa3oBaHMsl 110 XUMHUH
Ha 0a30BOM ypOBHE OPHEHTHUPOBAHBI HA 00ECTICUCHUE MTPEUMYIIIECTBEHHO 00IIe00pa30BaTeIbHON U
OOIIEKYJIBTYpHOH TOATOTOBKM oOyd4aromuxcs. OHM BKIIOUAKOT chenuduueckue s y4eOHOro
npeaMera « XMMUs HaydHbIC 3HAHHS, YMEHHSI U CTIOCOOBI JICHCTBUI 110 OCBOCHHIO, MHTEPIPETAIIMN
U TpeoOpazoBaHUIO 3HAHMI, BHUJIbI JAEITEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HAHUI B PA3IMYHBIX YUEOHBIX U PEANIbHBIX KU3HEHHBIX CUTYAIIUsX, CBSI3aHHBIX C XuMueil. B



IporpaMMe o XMMHHU NIPEAMETHBIE PE3YIbTaThl IPEACTABIEHBI 10 TOJaM U3yUYEHUS.

K xoniy oOyuenus B 10 kiacce npeaMeTHbIE pe3yibTaThl OCBOCHUS Kypca « OpraHnnyeckas
XUMUSD OTPaXaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUH O XMMHYECKOW COCTABISIONICH €CTECTBEHHO-HAYIHON
KapTUHbl MHUpPA, POJM XUMHUHU B IO3HAHUU SIBICHUN NpPUPOAbI, B (DOPMUPOBAHUU MBILUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKUMOHAJIbHOM TI'PaMOTHOCTH, HEOOXOAMMOH Ui pelleHus
NPAaKTUYECKUX 3aJad M HKOJIOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBBIO HU
IIPUPOJHOU CPELE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasl BKJIIOYAET:

OCHOBOIIOJIATAIONINE MOHATUS (XUMUYECKHI 3JIEMEHT, aToM, IEKTPOHHasi 000JI04Ka aroMma,
MOJIEKYJIa, BaJICHTHOCTb, JJIEKTPOOTPHIATEIFHOCTh, XUMUYECKas CBS3b, CTPYKTYpHas Qopmyia
(pa3BépHyTast U COKpaII€HHAs), MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, YTIIEPOIHBIN CKEJIET,
(GyHKIMOHANbHASL TpYyIa, paauKall, H30MEpHUs, H30MEpbl, T'OMOJOTHYECKUH psA, TOMOJIOTH,
YIJIEBONOPOABI, KHUCIOPOA M a30TCOACPIKAILUME COCIAWHEHUS, MOHOMED, IOJIHMMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS);

TEOpUU U 3aKOHBI (TEOpHsl CTpOeHMsI opraHuuyeckux aemects A.M. Bbytneposa, 3akoH
COXpPaHEHUs MacChl BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJIUYECKUH SI3bIK XUMUU;

MHUPOBO33PEHUYECKUE 3HAHUS, JIEKALIUE B OCHOBE IOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH
XUMHYECKUX SIBICHHUH, (DaKTOIIOTUYECKUE CBEICHHS O CBOMCTBaX, COCTaBe, IMOIYYCHHH H
0€30MacHOM UCMOJIb30BAHUHM BAXXKHEHUIIUX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECCKON
JIeATETbHOCTH YEJIOBEKa;

c(hOpMHUPOBAaHHOCTh YMEHHI BBISBIATH XapaKTepHbIC MPHU3HAKU MOHSTHH, yCTaHABIUBATh
UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIME MOHATHS NPHU ONMHCAHUU COCTaBa, CTPOCHHUS U
MpeBpalleHU OPraHMYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIOIB30BaTh XUMHUYECKYI) CHMBOJHKY JJIS COCTABJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpanm¢HHON) GOpMYI OPraHUYECKUX BEHIECTB H
YpaBHEHUN XUMUYECKHX PEaKIMil, U3rOTaBIMBATh MOJETU MOJIEKYJI OPTraHMYECKUX BEIIECTB ISt
WJUTFOCTPAIIMHN UX XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAaHHOCTh YMEHHMI yCTaHABIMBaTh MPUHAMJICKHOCTh M3YYEHHBIX OpraHMYECKHX
BEIIECTB MO MX COCTaBy W CTPOCHHUIO K OMNpeAeNEHHOMY KIACCY/Tpylmne COeIuHEHUN
(YrimeBomopoabl, KUCIOPOA M a30TCOMIEPIKAIINEe COCTUHEHHS, BBICOKOMOJIEKYISIPHBIE COCTUHEHUS),
JaBaTb MM Ha3BaHMs 10 cucremarnyecko HomeHknarype (IUPAC), a Taxke NpuUBOIUTH
TPUBHUAJIbHBIE Ha3BaHUSI OTIEIbHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMWICH, alleTUJIEH,
STUJICHIJIMKOIb, TIUIEPUH, PeHomn, Gopmanbaern, aneTaiabIeriua, MypaBbuHas KICIIOTa, YKCYCHas
KHCJIOTa, OJIEMHOBAas KHMCJIOTa, CTeapUHOBAs KUCIIOTa, IIIOK03a, PPyKTO3a, Kpaxmall, IeJI03a,
TJIUIMH);

c(hOpMUPOBAHHOCTh YMEHHsSI OMNPEAENSATh BHJbI XMUMHUYECKOM CBSI3M B OpraHUYECKUX
coeMHEHUX (OJMHAPHBIEC U KPATHEIE);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHSTH IOJOKEHUS TEOPHUH CTPOCHHUS OPraHMYECKHX
BemecTB A.M. byTtiepoBa aiisi OOBsSCHEHHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOECHHSI; 3aKOH COXPAHEHHUS MAaCChl BELIECTB;

c(hOpMHUPOBAHHOCThL YMEHUH XapakTepu30BaTh COCTaB, CTPOCHUE, (QUINUCCKUE U
XUMUYECKHE CBOMCTBA TUIHMYHBIX MPEIACTABUTENCH PA3IUYHBIX KJIACCOB OPTraHWYECKHX BEIECTB
(MeTaH, TaH, STHJICH, POMWJICH, alleTuiieH, Oyraauen-1,3, metunOyraauen-1,3, 6eH30J, METaHOI,
9TaHOJ, 3TUJICHIIIMKOJIb, IIHULEPUH, (EHOJ, aleTalbJeru], MypaBbUHas M YKCyCHasl KHCJIOTHI,
IJII0KO3a, KpaxMal, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WILTIOCTPUPOBATh T€HETHUECKYIO CBS3b
MEXIy HUIMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XMUMHYECKHUX PEaKLUHUi C HCIOJIb30BAHHEM



CTPYKTYpPHBIX (popMmyT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPH30BaTh HCTOUHUKU YTITIEBOJOPOTHOTO CHIPhS (HE(PTH,
NPUPOIHBIA Ta3, yroib), CIOCOOBI HUX MEpepabOTKM U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKu;

c(hOpMHUPOBAHHOCTh YMEHHI MMPOBOAUTH BHIYHUCIICHHSI 10 XUMUYECKUM YPaBHEHUSM (MacChl,
00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA MJIM MPOIYKTA PEaKLUH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OTHOTO M3 MCXO/IHBIX BEIIECTB WA IPOAYKTOB PEAKIINH);

c(hopMUPOBAHHOCTh YMEHUN BIIAJIETh CUCTEMON 3HAHHI 00 OCHOBHBIX METO/IaX HAyYHOTO
MO3HAHMS, UCTIOIB3yeMbIX B XUMHUH MPU M3YYCHHUH BENIECTB U XUMUICCKUX SIBIICHUH (HAOIFOICHHE,
U3MEpeHHe, SKCIIEPUMEHT, MOAEIUPOBAHUE), UCIOIB30BaTh CUCTEMHBIE XUMHYECKUE 3HAHUS IS
NPUHATHS PEIICHUH B KOHKPETHBIX J>KM3HEHHBIX CHUTYallUAX, CBA3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHMI COONIONATh MpaBWJIa TOJIH30BAHUS XUMHYECKOH MOCYION H
1abopaTopHbIM 000PYIOBaHHEM, a TAKXKe MpaBWIa OOpAICHHS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IUIAHUPOBAaTh W BBHIMOJHATh XUMHUYCCKUH OKCIICPUMEHT
(IpeBpalleHus OPraHUYCeCKUX BEIICCTB NMPH HArpEeBaHWH, IMOJNyYCHHUE JTHUJICHA W HM3YUYCHHE €ro
CBOMCTB, KaUeCTBEHHBIE PEAKIIUU OPraHUYECKUX BEIIECTB, JIEHATypalus OelKOB MpU HArPeBaHUU,
[[BETHBIE PEaKIMK OCJIKOB) B COOTBETCTBUU C MPaBUIAMHU TEXHUKHU O€30MaCHOCTH MPU OOpaLICHUH C
BEIIECTBAMH U JIa0OpaTOpPHBIM O0OPYIOBaHHUEM, MPEICTABIATh PE3YylbTaTbl XUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3alICH YPAaBHEHHI COOTBETCTBYIOIIUX PEAKUUN U (OPMYITHPOBATH BBIBOBI
HAa OCHOBE 3THUX PE3YJbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3HPOBATh XHMHUYECKYI0 WH(OpPMAIIHIO,
MOJTy4aeMYF0 M3 Pa3HBIX HCTOYHUKOB (CpefCcTBa MaccoBo nH(popMaiuu, HTepHET U ApyTuX);

c(OpPMHPOBAaHHOCTh YMEHHH COOJIONATh TMpaBHia JKOJOTHYECKH MEeIeco00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOM JIEATEIBHOCTH B IEJIIX COXPAHCHHS CBOETO 370POBBS H
OKpYy’Karollled MPUPOTHON Cpeibl, OCO3HABaTh OMACHOCTh BO3/ACWUCTBUSA HA JKUBBIE OPraHU3MBI
ornpeeNnEéHHBIX OPraHNYeCKUX BeIlleCTB, TOHUMas cMblci nokaszarens [1JIK, noscHsaTs Ha mpuMepax
CrocoObl YMEHBIIIEHUS U MPEAOTBPAILEHUS MX BPEIHOTO BO3CHCTBUS HA OPTaHU3M YeTIOBEKa.

Conepskanue y4eOHOIo npeamera
Pa3znes 1. OcHOBHBIE MOHATHS OPTAaHUYECKO XUMMH.

[losiBieHne W pa3BUTHE OpPraHMYECKOM XuUMUM Kak Hayku. lIpenmer u 3HaueHue
OpraHUYeCKO XMMHHM. MECTO U 3HaYEHHE OPraHUYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.
[TpuunHbl MHOTOOOpA3Us OPraHUYECKUX BELIECTB. YIIEPOAHBIH CKEJET OPraHMYeCKOH MOJIEKYIbI.
Kparnocts xumudeckoit cBs3u. OCOOEHHOCTh XUMUYECKHX PEAaKLUi OpraHMYeCKUX COCTUHEHUH.

CrpyKTypHass T€OpHs OPraHUYECKHX COCIMHEHUH. XUMHUYECKOE CTPOCHHE KakK IOpSAIOK
COCIMHEHUSI aTOMOB B MOJIEKYJIE COINIACHO MX BaJEHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUU
XMMHYECKOTO CTPOEHHS OpraHMuYecKux coequHeHuit A.M. bytiepoBa. 3aBUCMMOCTH CBOWCTB
BEILECTB OT XMMHUYECKOTO CTPOEHUS MOJIEKYI. M30Mepus U U30Mephl.

Knaccugukanus oprannyeckux peakuuid. I'omomorus. Cucremaruueckas MeEXITyHapoaHas
HOMEHKJIaTypa W TPUHIMIBI 00pa30BaHMsA HA3BaHUN OPraHMYECKHX COEJUHEHUH. MexaHU3Mbl
OpPraHUYECKHX peakiHii: paJuKalbHOE 3aMelleHHe, HyKIeo(pmIbHOe OUMOIIEKYIIIpHOE 3aMellleHHE,
HYKJIeO(pUIHbHOE MOHOMOJIEKYIISIPHOE 3aMEellCHHE.

Omnpenenenue OpyTTO-GOPMYNBI YITIEBOAOPOAA pPacyeTHHIMU MeETOolaMHu. Brruucienus mo
YPaBHEHUIO XUMUYECKON PEeaKIIiH.



Pasznes 2. YuieBoaopoasl.

Ankanpl. CTpoeHue MOJEKylIbl MeTaHa. lomonoruueckuil psj ankaHoB. [omororu.
N3omepuss U HOMeHKIIaTypa ajnkaHoB. DHU3WYECKHE CBOWCTBA AJIKAHOB M 3aKOHOMEPHOCTH HX
u3MeHeHus. XUMHUYEeCKHE CBOMCTBa (Ha MpuUMEpe MeTaHa U JTaHa): pPEaKIUH 3aMelIeHHs
(ra’oreHUpoBaHKE), NETUIPUPOBAHMS KaK CIOCOOBI MOJNYYECHHUS BAXKHEUIINX COCAUHEHUN B
OpraHMYECKOM CHHTE3€, TOpPEHHE MeETaHa KaK OAMH W3 OCHOBHBIX MHCTOYHMKOB TeIUla B
NPOMBIIIICHHOCTH U OBITY, Tpoan3. Haxoxaenue B npupojie U NPUMEHEHUE alTKaHOB.

['anorenasnkanpl. DNeKTpOHHBIE YPPEKTH B rajloreHagkaHax. MexaHu3M 3JIMMUHUPOBAHUS
E1 u E2 na npumepe peaxiuii raioreHankaHos. [loqydyeHue rajnoreHanikaHoB.

[uxnoankanbl. CTpOo€HHME MaJIBIX IHUKJIOB. XHWMHYECKHE CBOWCTBA MaJbIX IUKJIOB.
Crtpoenus 0OIbIIUX MUKIOB. XMMHUYECKHE CBOMCTBA OOJIBIINX ITUKIIOB. [loydeHne MKI0aTKaHOB.

Ankensl. CTpoeHHe MOJEKY/Ibl 3TUiIeHA. l'omonoruueckuil pspa ankeHoB. HomeHkiaTypa
ankeHoB. M3omepus yIiepoAHOro CKejaeTa U IIOJIOKEHUsS KPAaTHOM CBA3U B MOJIEKYJIaX aJIKEHOB.
@dusnyeckue CBOICTBA aJKEHOB. XHMHUYECKHE CBOWCTBAa (Ha IpUMeEpe OSTWIEHA): peakuuu
IpUCOEANHEHUs (TaJoreHUpOBaHUE, THJPUPOBaHHUE, TUApaTalMs, THAPOrajJOoreHHMpOBaHME) Kak
crnoco0 mnomydeHHus: (QYHKUMOHAJIBHBIX IPOU3BOJHBIX YIVIEBOJOPOJAOB, ropeHus. Peakuuun
IIPUCOEIMHEHMsT K TomojoraMm stuieHa. IIpaBuno MapkoBHukoBa. IlonmmMepusanus 3THiIeHa Kak
OCHOBHOE€ HAIIPABJICHUE €r0 HCNONIb30BaHUA. [loNMATHIIEH Kak KPYNHOTOHHAXKHBIM IMPOAYKT
XMMHUYECKOTo npou3BozcTBa. [lomyueHne 3TuieHa B IPOMBIIUIEHHOCTH (JETHAPUPOBAHKE 3TaHA) U
B JlaboparopuH (aeruaparanus stanona). [Ipumenenue stuseHa.

Ankanuensl U kKaydyku. [loHsTHE 00 anmkaaneHaxX Kak YIIIeBOIOpOAax C ABYMsI JBOMHBIMH
cem3siMu. [lomumepusanust nuBuHmMia (Oyrtaauena-1,3) kak crmoco0 MOTyYeHUS CUHTETUYECKOTO
Kaydyka. Harypa/ibHblli 1 CHHTETHYECKUI Kaydyku. Bynkanusanus kayuyka. Pesuna. [Ipumenenne
Kay4dyKa U PE3UHBI.

Ankunsl. CTpoeHHE MOJIEKYIbI anetuiaeHa. [omonorudeckuii psia ankuHoB. Homenknarypa
aTKuHOB. M30Mepusi ymiiepogHOro CKelleTa W TOJOKEHWS KPaTHOW CBSI3W B MOJIEKYJIE aJKUHOB.
®dusnyuecKkue CBONCTBAa AJKWHOB. XHWMHYECKHE CBOWMCTBAa (Ha MpUMeEpe alleTUJICHA): PEeaKInH
npHUcoeAUHEeHUs (TaJoreHUpOBaHUe, THIPUPOBaHHE, TUApaTalus, THUAPOTrajJOreHHpPOBAHHME) Kak
croco0 MOJy4eHHUs: MOJIUMEPOB U JAPYTUX MOJE3HBIX MPOTYKTOB, TOPEHUE alleTHIEHA KaK UCTOYHUK
BBICOKOTEMIIEPATYpPHOrO IUIAMEHH JUIsl CBAPKU M PE3KHU METAJUIOB, JUMEPHU3aLUs U TPUMEPU3ALUSL.
[Tonyuenue auerniiena. [ Ipumenenue aueruiieHa.

Konuenuusa apomatmyHocTH. [[BHOKYIIME CHIIBI pEAKLMl apoOMaTH4YeCKUX COEAUHEHHIA.
OnekTpoduIbHOE U HYKJICO(DUIIbHOE 3aMEIEHNEe B apOMAaTHUYECKUX COCIUHEHUAX. ApeHbl. ben3on
KaK TPEJICTaBUTENIb apOMATUYECKUX YreBomopoaoB. CTpoeHue MoeKynbl OeH3zomna. duznueckue
CBOMCTBa OCH30J1a ¥ TOYNIOoIa. XUMHUYECKUE CBOMCTBA: PEAKIIMU 3aMEIIeHNs B OEH30JIbHOM KOJIBIIE
(rajoreHMpOBaHHE, HUTPOBAHHE, AIKWIMPOBAHME) KaK CIOCOO MOMYyYeHUS XMUMHYECKHX CPEICTB
3allUThl PACTEHUH, MPHUCOCANHEHUS (TUAPUPOBAHME) KaK JOKA3aTeNbCTBO HEIPeIeIbHOro
xapakrepa OeH305la, peakIuu 3aMelieHus B OOKOBOHM Iienmu (Ha TpHUMETe TONyoJia), TOPEHUs,
okucneHus tonyona. [I[pumenenre 0eH301a U €ro TOMOJIOTOB.

Anxunbensonbl. HomeHknarypa ankuiOeH30J0B. ONEKTpOPMIbHOE U HYKICOPHIbHOE
3amenieHne B ankwiOeH3omax.  OpHEHTaHTB:  XMMHUYECKHH  CMBICT,  3aBHCHMOCTH,
niepepacrpezesieHue EKTPOHHON TNIOTHOCTH B apOMAaTHYECKOM KOJIBIIE.

Koumponvuas paboma Ne 1. «YTIIeBOgOPOIBI».

Pasnen 3. Kuciopoaconep:xamue opranuyeckie coeJHHEHUsI.



Cnuptel. Knaccudukanusi, HOMEHKIaTypa, H30Mepusi cnupTtoB. [omonornyeckuid psin
IPEIENbHBIX OJHOATOMHBIX CHUPTOB. METaHON W 3TAaHON KakK IIPEACTABUTEIM IPENEIbHBIX
OJJHOATOMHBIX CHHUPTOB. Du3MuUecKue CBOWCTBA CHUPTOB. XMMHMUYECKHE CBOWCTBa (Ha mpumepe
METaHOJla M JTaHOJIAa): B3aUMOJAEHCTBHE C HATPUEM KakK CII0OCOO YCTAaHOBJIEHUS HaJIU4us
THJIPOKCOTPYIIIbI, peakiusi C TaJoOreHOBOJOPOAAMHU KaK CIOCOO MOJIY4YEeHHs PACTBOPHUTEINIEH,
Jeryaparanusi Kak croco0 MOMy4YeHHMs OHTWUJICHA, peakius TOpeHUs (CHMPTHl KaK TOIUIMBO),
okHcieHue B aipaeruj. IlomydeHue meraHona M3 CHHTE3-Ta3a W 3TaHoja (OpOXKEHHE TIIIOKO3HI,
rujparanys 3TUICHA, ILEJIOYHOW THAPONU3 rajnoreHsTana). [IpuMeHeHue MeTaHona M 3TaHOIA.
DU3NOIOTNYECKOE ACUCTBHE METAHOJIA M OTAHOJIA HA OPTaHU3M YEJIOBEKa.

OTUICHIIMKOIL W IIHULEPUH KAK IPEICTAaBUTENH IPEAECIBHBIX MHOTOATOMHBIX CIIMPTOB.
[TomyueHue HTUIEHINIMKONSA OKHUCICHME OTWIEHA BOAHBIM pAacTBOPOM II€pMaHIaHara KaJlus.
dusnuecKkue CBOMCTBA HTWICHINIMKONIA W INULEepuHa. XUMUYECKHE CBOMCTBA MHOIOAaTOMHBIX
CIIUPTOB: PEAKLUU C HAaTpPUEM, FaIOT€HOBONOPOAAMH, a30THOM Kucioro. Hurpommuuepun u ero
pasnoxxkeHue. KadecTBeHHass peakuuss Ha  MHOIOATOMHBIE CHHUPTBI M €€ IIPUMEHEHUue
JUISl paclio3HaBaHUs INIMLEPUHA B COCTAaBE KOCMETMYECKUX CpelcTB. [IpakTHueckoe npuMeHeHHe
STUJICHIVIMKOMIS U NIALEPUHA.

®enon. Crpoenne monekynsl penona. duzndeckue cBoOiCcTBa (eHona. B3anumuoe BiusiHNIE
aTOMOB B MoJieKyJe (eHonma. XuMHUECKHEe CBOMCTBA: B3aUMOJAEHCTBHE C HaTpUEM, THAPOKCUIIOM
HaTpus, OpoMoM, pa30aBieHHOW a30THOM  kucinoTod. DeHondpopmanbaerugHas CMoJa.
KauectBennsie peakiuu Ha ¢enoi. [Ipumenenue gpenona. TokcHYHOCTH eHONA.

Anbneruasl U keToHbl. KapOoHunbHas v anpaeryanas rpynnsl. HomeHknatypa anpaeruioB
U KeTOHOB. MeTaHainb (hopMasibJieTua) 1 dTaHalb (aleTalbAerua) KaK MpeiCTaBUTENH MpeleIbHbIX
aNbJEruI0B. ALIETOH KaK IPEICTaBUTENb KETOHOB. PU3MUECKHE CBOMCTBA allbJIErHI0B U KETOHOB.
XUMHYECKHE CBOWCTBA (peakuusi OKHUCIEHUS B KHUCIOTY M BOCCTAHOBJIEHUS B CIHPT).
KauecTBeHHble peakuuu Ha ajJbAECTUAHYIO Tpyniy (peakuus «CcepeOpsHOro 3epkajiay,
B3aumozelicteue ¢ ruapokcunom Meau (I1)) m ux nmpumeHenue A oOHapyKEeHUS IpeleabHBIX
aJIbJICTU/IOB B IPOMBIIUIEHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH anbaeruioB. [lomyuenue anpaernaon
U KeToHOB. [IprMmenenue popmanbaeruaa, aneraibleruja U aleToHa.

KapOonoBele  kucnorel. KapOokcunbHas rpynmna. HomeHknarypa  OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. DPHU3MUECKHE CBONCTBa KapOOHOBBIX KHCIOT. MypaBbUHAs U YyKCyCHas
KUCJIOTHI KaK MPEICTaBUTEIHN NPeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [IpencraBienue o
apoMatudeckux (OeH30iiHas), HENpeneNbHBIX (aKpWiIoBasi, OJEUHOBAs), JAUKAPOOHOBBIX
(maBeneBasi), THAPOKCUKAPOOHOBBIX  (MOJIOYHAs, JIMMOHHAs) ¥  BBICIIUX  KapOOHOBBIX
(ManbMUTUHOBAasE W CTEapuUHOBas, OJIeMHOBas) KucioTtax. I[lomyueHue KapOOHOBBIX KHCIIOT
(OoKMCTIeHHE aJbAETUAOB, MEPBUYHBIX CIIHUPTOB, TOMOJIOTOB OeH30ia). Crnenuduueckue crocoObl
MONyYeHUs] MYpPaBbUHOM M YKCYCHOM KHCIIOT. XMMHUYECKHE CBOWCTBa (Ha MpUMEpPE YKCYyCHOMN
KHCIIOTBI): pEaKkUMH C METaulaMH, OCHOBHBIMM OKCHJAMH, OCHOBAaHUSIMU M COJSIMU Kak
HOATBEP)KJCHUE CXO/CTBA C HEOPTaHMYECKMMHU KUCJIOTaMH, peakius 3Tepu(UKaluu Kak criocod
HOJTYYEHUS CIIOKHBIX F(PUPOB, TAIOTEHUPOBAHUE IO O-YIIIEpOAHOMY artomy. [Ipumenenune



MYpaBbHHOH, YKCYCHOH 1 OEH30IHOI KUCIIOT.

Crnoxubie 3¢upsl. CroxHble 3QUPBI KaK MPOAYKTHl B3aMMOJEHCTBHS KapOOHOBBIX KHCIOT
co cnupramu. HomeHnknarypa ciaoxHbIX 3¢upoB. T'maponus cinoxsbix 3¢upos. Ilpumenenue
CIIOKHBIX 3(UPOB B METUIMHE, THIIEBOH M TMappIOMEPHONW MPOMBIIUICHHOCTH B IMOJYYCHHUU
HOJMMEPHBIX MaTepHaIOB.

Kuper. Kupbl kak ciaoxsHble 3(QUpPbl TIUIEPHHA W BBICHIMX KapOOHOBBIX KHCIOT.
PactuTenbHble M JKUBOTHBIE >KHUPBI, UX COCTaB, pa3jinyue B CBOMCTBaX. [maporeHusanus >kxupos,
COCTOSIIIUX W3 OCTarkOB  HEMNpEAeNbHbIX KHUCIOT. Pacrmo3HaBaHue pacTUTENbHBIX JKHPOB
Ha OCHOBAaHMU HUX HEMpPeNelIbHOro Xapakrepa. [MAponu3 WM OMBUIEHHE XHUPOB KaK CIOCOO
MIPOMBILIUIEHHOTO MOJyYEHHUs COJNel BhICIIUX KapOOHOBBIX KHUCIOT. [Ipumenenue xupoB. OyHkuun
YKUPOB B opranu3me. Mbllld Kak COJIM BBICITUX KAPOOHOBBIX KUCIOT. MorOIIMe CBOIICTBA MbLIA.

VYrneBoasl. Knaccudukanus yrieBomo. HaxokneHue ymieBomoB B mpupoze. DyHkmun
YIJICBOJIOB B PACTUTEIIBHBIX M JKUBOTHBIX opranm3max. dortocuHTe3. [II0K03a KaK MpeICcTaBUTEIh
MOHOcaxapusioB. DPuU3NUEeCKHEe CBOWMCTBAa IIIOKO3bl. [JIIOKO3a Kak albJIETUIOCTIMPT: PEAKIUU C
ruapokcugom meau (II) m amvmmadnsiM pactBopoMm okcuma cepebpa (I). bposkeHue TIrOKO3BI
(MOJIOYHOKHUCIIOE U CIUPTOBOE). 3HAYECHUE U IPUMEHEHHE TTFOKO3BI.

Caxapo3a. Caxapo3a Kak NpeJcTaBuTeNb qucaxapuioB. [ uaponus caxapossl. CBOICTBA U
MPUMEHEHUE Caxapo3bl.

[Nonucaxapuasl. Kpaxman, nemnono3a M INIMKOT€H Kak MPEICTaBUTENN IOJIMCaXapHIOB.
Kpaxman, nemitono3a ¥ IIUKOTEH KaK OHMOJIOTHYECKHUE TMOJUMEPHI, UX CTPOCHHE. XHUMUUYECKUE
CBOMCTBa Kpaxmalsla U IeJUTI0N03bl (TUAPOIN3, KaYeCTBEHHAs! peakusi ¢ MOJIOM Ha KpaxMmail u eé
NpUMEHEHHe JUIsl oOHapyKEeHUsl KpaxMaia B MpoayKTax nutanus). [Ilpumenenue u 6uonorunyeckas
POJIb MONHCAXAPUIOB.

Jlemoncmpayuu.

1. Oxucnenue sTaHona B anpaerua. 2. KadecTBeHHbIE peaklii Ha MHOTOATOMHBIE CITUPTHI.
3. PactBopumocTh (peHona B Boje mpH OOBIYHOW Temrieparype U npu HarpeBaHuu. 4. [Tomyuenue
dbenonsara Hatpusa. 5. OcaxaeHue ¢eHona W3 pacTtBopa (EHONATa HATpPHUS IO JCHCTBUEM
yriekucnoro rasza. 6. KauecrBennole peakiuu Ha ¢eHon. 7. Peakius «cepeOpsHOro 3epkaiay». 8.
Oxucnenue rroko3bl ruapokcuaom Meau (I1).

JlabopamopHvie onvimul.

1. CpoiictBa aTH0BOrO criupTa. 2. CBoiicTBa muieprHa. 3. CBOCTBA YKCYCHOM KUCTIOTHI. 4.
CgoiicTBa O€H30MHON KHCIIOTHL. 5. [Maponn3 acnupuHa.

Pa3gen 4. A3orconep:kamme Oprann4ecKkmue BemecTsa

Hurpocoenuenus. Amunbl. CTpoeHHE U CBOWCTBA aMHUHOB. AMHUHBI KaK OpraHU4eCKHE
ocHoBaHUsA. OCOOCHHOCTH aHWJIMHA W €r0 XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBUE C COJSTHOU
KHCIIOTOW W OpomHOU Bojoi). Peakmusi ropenuss amuuoB. Ilomyuenue amuuoB. [lomydyenue
anwiuHa no peakuuu H. H. 3ununa. [lpumenenne aMuHOB.

AmuHOKHUCIOTHL. COCTaB U HOMEHKJIATypa aMUHOKHUCIIOT. [ TMIIKMH, ajJaHWH, BaJIUH, IUCTEHH,
CECPHUH U (bCHI/IHaJ'IaHI/IH KakKk TpCACTAaBUTCIIUW NPHUPOAHBIX aAMHWHOKHCIIOT. duznyeckre CBOMCTBa
AMUHOKHCIJIOT. AMUHOKHUCIIOTHl KaK aM(OTEepHble OPraHUYECKHE COEIMHEHUs (B3aMMOJIEHCTBUE C
nienoyamMu U kucinoramu). Ilentunnas cs3p. OOpa3oBanue noaunentuioB. OOHapykeHue OeIKOB
NPy TOMOIIM Ka4eCTBEHHBIX (IIBETHBIX) peaknuid. buonormdyeckoe 3HaYeHHE O-aMHUHOKHCIIOT.
OO6nacT NPUMEHEHNST aMUHOKHUCIIOT.



benku xak npupoansie Onononumepsl. CoctaB u crpoeHue 6enkoB. [lepBuyHas, BropudHasi,
TpeTHYHAsT W YEeTBEPTHUYHAs CTPYKTypbl Oenka. XHUMHUYECKHE CBONCTBA OEJIKOB: THAPOIU3,
neHatypauusi, ropenue. buonornyeckue ¢ynkuuu OenkoB. I[lpeBpamienuss OenkoB HUIIU B
OpraHu3Me

Koumponvnas paboma Ne 2. «Kucnopoa- v a30TcofeprKaiiyue opraHudeCcKie BEIeCTBaY.

Pa3znes 6. BoicokoMoJiekyIsipHbIe BellecTBA.

[TonsitTue o momumepax. MakpomolieKyiia, CTPYKTYpPHOE 3BEHO, CTEIEHb IMOJIMMEpHU3aIiH,
MoHOMep. [omomnonumepsl u cononumepsl. [loaumepusanns U MONMKOHJAEHCALUsS KaK METOMAbI
nonyuyeHus: mnonuMmepoB. CoBpeMeHHbIe NOJMMEpHble MaTepuaibl. [lmacTmaccsl (MONHUATHIIEH,
MOJTUTIPONIICH, MOJIUCTUPOI, TOTUBUHIIXJIOPHI, TTONUITHICHTEpeTaNaT), IacTOMEph (KaydyKH,
pe3uHa). BojokHa npuponHble, HCKYCCTBEHHbIE (BUCKO3a, allETaTHOE BOJIOKHO) U CHHTETHYECKHE
(xanpoH, HAWJIOH, JaBCaH, CIAHEKC, JIakpa). Dnactomepbl. Kaydyk NpypoIHbIA U CUHTETUYECKUM.
Bynkanuzanus kaydyka. Pe3una v 500HUT.

Pazgen 7. Xumma u 3ammra OKpyxkawmed cpeabl. be3somacHoe oOpamenune

C OpraHnv4e€CKUMHU BeIeCTBaMMU.

IIpakxmuueckasn paboma Ne 1. Pacnio3HaBaHM€ IJ1aCTMACC.

Ipaxmuueckasn paboma Ne 2. Pacio3HaBaHHE BOJIOKOH.



TemaTnuyeckoe NVIAHUPOBAHUE Y4eOHOI0 NpeaMeTa

Koxa-Bo
Pa3znen / tema

aK. 4acoB
Paznen 1. OcHOBHBIE NOHATHS OPrAaHMYECKON XMMHUH 14

Tema 1.1. [Tpenmer u 3aga4un opraHudeckoit xumuu. Mcropus | 2
OpFaHI/I‘IeCKOﬁ XUMHUH. OCHOBHBIE TTOJIOKEHHUS TCOPUHN
XUMHYECKOTO CTPOCHHS OPTaHUYECKUX coeuHeHni A.M.
Bytneposa. OcobennocTu atoma yriepoza. [lpupona
KOBQJICHTHOM CBSI3U, CIIOCO0BI €€ 00pa3oBaHus

Tema 1.2. [TapameTps! KOBaJIeHTHOH cBsi3u. ['MOpuan3amys.
O6urue mpaBuUiIa HOMEHKIATYPhI

Tema 1.3. Kiaccudurammss OpraHUYECKHX  PEAKIIHH.
IloBropenne Teopmii kucior u ocHoBaHWi. Konmemmwms | 2
MEXaHH3Ma OpPraHMYECKUX PeaKkIuil

Tema 1.4. 3omepust, TOMOIOTHS

2
Tema 1.5. [taBHBIE MEXaHU3MBI PEAKIMI: PAJUKAIIBHOE 4
3aMenieHue, HykireopuiabHoe 3amenienne Snl, Sn2
Tema 1.6. PacueTrnsle 3amaun. BeraucieHus mo ypaBHEHHIO 2
XUMHYECKOH peaknuu (Macchl, 00pEMa, KOINIECTBAa HCXOTHOTO
BEIIIeCTBA WJIHM MPOAYKTa PEaKIMK M0 U3BECTHBIM Macce,
00BEMY, KOIIMYECTBY OJJHOTO M3 UCXOIHBIX BELIECTB HIIH
IPOIYKTOB PEAKIINH)
Paznen 2. YrieBogoponsl 16
Tema 2.1. Anxassl 2
Tema 2.2. 'anorenankansl. dnumunuposanue E1, E2. 2
JeranbHblii pa300p MEXaHN3MOB
Tema 2.3. [uknoakaHbl 2
Tema 2.4. AnkeHbI 2
Tema 2.5. Ankaauensl. Kayaykn 2
Tema 2.6. ATKUHBI 2
Tema 2.7. Konuenuus apoMaTHYHOCTH. JIBHOKYIIME CUIIBI 2

peaxIiii apoMaTHYeCKUX COSIMHEHUH Ha IpruMepe OeH301a -
MEKTPODIIBHOE U HYKICOPMIbHOE 3aMelIeHne. APESHbI

Tema 2.8. Anxun6enzonsl. Homenknarypa. Dnekrpodunsaoe | 2
3aMelleHre B aNKmioeH3o0max. OprueHTaHThI




Paznen 3. Kucaopoaconep:kammue

24
OpraHnyeckKue coeJuHeHUs
Tema 3.1. ®yHkunoHanabHble rpynnel. CTpoeHHUE. 2
Tema 3.2. Ciuptel. DneKTpoHHbBIH 3G (EKT. 3aMelieHne 1 2
SITUMHHHPOBaHNE, KOHIEHCALINS
Tema 3.3. MHOroaTroMHbI€ CIIUPTHI 2
Tema 3.4. Oenombl 2
Tema 3.5. Kapoonunbasie coenunenus. CtpoeHue, 4
TayTOMepHU3allysl, peakiuu TayToMepoB. HenachlleHHsle
QJIBIETH/Ib] U KETOHBI
Tema 3.6. KapOoHOBBIE KHCITOTHI 4
Tema 3.7. @yHKIMOHANBHBIE TPOM3BOIHBIE KAPOOHOBBIX 4
KHCJIOT
Tema 3.8. XKups! u mbuto. [lonyyenue, cBoiicTBa, poib B 2
OHoNIOrNYecKnX Iporeccax
Tema 3.9. YriieBoasl 2
Paznes 4. A3oTconep:xamue oprannyeckue coe{MHeHus 6
Tema 4.1. Hutpocoeaunenus. MexaHu3M NoJTydeHus U 2
MHrHOMpOBaHHMs JanbHelero 3amenienusi. CTpoeHue u
IIEKTPOHHBIHN dQdeKT.
Tema 4.2. AMuns! u anmuH. CTpoeHe, HOMEHKIIATypa, 2
peaxiuy, NoIy4eHue
Tema 4.3. AMUHOKHCIOTHI, IENTHABI, Oenku. [lomydeHne, 2
CBOMCTBA, POJIb B OMOJIOTHYECKUX TIPOIEccax
Pasneu S. BeicOkoOMOJIEKYJ/ISIPHBIE COeIUHEHUS 4
Tema 5.1. OCHOBHBIC TIOHATHSI XHUMHAW BBICOKOMOJICKYIISIPHBIX )
coennHenui. [TomuMepr3anys 1 MOJIHKOHACHCALS
Tema 5.2. Baxuetimmue mnactmaccel. BojokHa, ux 2
kiaccudukanys. D1acToMEphI
Paznen 6. Xumus u 3alIMTa OKPY:KaloLIel cpeabl. )
Be3onacHoe o0palieHne ¢ OpraHM4ecKMMH BellleCTBaAMH
IloBTOpeHue U 0000MIeHNE 3SHAHUI 6
BCEI'O 72
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