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HOACHUTEJBHAA 3AIINCKA

[IporpaMma 0O XUMHUM Ha YPOBHE CpEeAHEro o01ero oOpa3oBaHUd
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
dbenepaabHOl 00pa30BaTEIBPHOM MPOTPaMMBbI CpeaHEro o0Imero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbIX B DeAepalibHOM  TOCYIApPCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konmenmuu mnpenoiaBanus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoi
denepanny, peanu3ylOIUX OCHOBHBIE 00pa3oBaTElbHBIE MPOTPaMMBI, U
OCHOBHBIX TNOJNIOKeHMM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
Oepneparuun Ha nepuoy 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY HOAXOAOB K pa3pabOTKE MporpaMMbl MO XUMHUH, K ONPEACICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBUIIU
koHuentyanbHble nojoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
collep KaHMsl, pPe3yJbTaTOB OOy4deHUss W TPeOOBaHMM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpazoBaHue, NOJIy4aemMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXKHT 3aBEpHIAIONIMM DJTallOM peaju3alui  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, HPUCYIIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro o0pa3oBaHusA. OTH I[EHHOCTH KAacaroTcCs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhl
YyelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0pOBbI0 M TpUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3oBaHUE
oOyyJaromuxcs Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHHS CpPEJCTBAMHU YISCOHOTO
npeaMera «XHUMHS», COIEpPKAHME M TOCTPOCHHE KOTOPOro OIPENEIEHbl B
nporpaMMe IO XHUMHUU C Y4€TOM CHeupUKA HAyKH XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJBl U B MaTepUaIbHOW >KM3HU OOIIECTBA, a TaKXKe C YUETOM
oO0muX I1efeld W TPUHINIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero ooIero oopa3oBanus B Poccuiickoii denepanum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPaeT OCOOYyIO POJb B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJaJ B (POPMUPOBAHUE PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTaBIEHUS 00 OKpY>KArOUIEM MHUpE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKA, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, MX CBOMCTBAMH M BO3MOKHBIMH 00JIaCTSIMH MPUMEHEHHUSI.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YacTbI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
TpyJla ¥ SKM3HU KaxJIoro wieHa ooOmectBa. CoBpeMEHHas XMMHs Kak Hayka
CO3MJATENbHAs,, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHA HA pPEUICHUE
IJIOOATBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIIOBEYECTBA — CBHIPbEBOW,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM ¢ OOIIMMU LEISIMH U MPUHLIMIIAMUA CPEIHEro OOILEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 WM s BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOIO BKJIIOYEHUS B KU3Hb COLUYMa, MPOJODKCHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOwas U HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SABIISIOTCS OCHOBBI 0a30BOM HAYKH: cHCTEMa
3HAHUM MO HEOPTraHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW U3 OOIIeH XUMUM) U
opraHnyecko xumuu. POpMUPOBAHUE NAHHOM CHUCTEMbl 3HAHUW NPU U3yYCHUU
npeaMera oOecreyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro0 MHOro00pasus
BEILECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUMU.

CrpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XUMus» c(opMupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0Ja K U3Yy4YeHHI0 Yy4eOHOro wMarepuaia ©u OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpEleNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHHW, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M  3BJIEKTPOHHBIX
NpeACTaBlIeHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3y4aeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUH — OT YIJIIEBOJOPOJOB J0 CIOKHBIX OMOJIOTHYECKU
aKTMBHBIX COCAUMHEHHHW. B Kypce OpraHM4eckOod XUMHUHU IOJy4arOT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAIbHbBIE
IPEJICTaBICHU O XUMUYECKOM CBSI3M, KIaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUECKOMN pEaKIIHH.

[lonq HOBBIM yrjioM 3peHHss B TmpeaMere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsd U3YUYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOpETHUYECKHi MaTepuanl H (DAKTOJIOTHYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYecKOl peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas 1 HeopraHudeckas
XUMUSD» OOYYarOIIMMCSl TPEAOCTaBIACTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTUYECKUX MO3ULUH,



riIy0oke TIOHSATh MCTOPUYECKOE W3MEHEeHHe (QYHKIMM STOro 3akoHa — OT
00o001Iaromel 10 0OBICHSIONMIEH B TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEMINIMX BENIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XUMHYECKHUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHus jaonoyiHsercss B Kypcax 10 m 11 kmaccos
AJIIEMEHTaMHU  COJIEPKaHMsI, HMEIOIIMMHU KYJIbTYPOJOTUYECKUA W TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATENHHON W MPAKTHUYECKOU
JEATeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHUSI K TIPOIIECCY
TBOpPYECTBA B O0JIACTU TEOPUM W MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTaroT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XMMHEW, KPUTUYECKH OCMBICIHMBATh WHGOOpMAIUIO U
OpUMEHATh €€ i1 TONOJHEHUs 3HAHWM, penieHus HWHTEIUNIEKTYalbHbIX |
AKCTIEPUMEHTANIbHBIX MCCIIEA0BATEIbCKUX 3a7a4. B 11e10M cojepkanue yueOHOro
npeaMera «XUMHUS» ~ JAHHOTO  YPOBHS  HM3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
bunocodckux maeH, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHUYeCcKOro MHUpa, OOYCJIOBJIEHHOCTh CBOWCTB BEIIECTB HUX COCTAaBOM U
CTPOCHHMEM, II03HABAEMOCTh MPUPOIHBIX SIBICHUNA IMyTEM DKCIIEpUMEHTa U
pelieHrs TMPOTUBOPEYM MEXAy HOBbIMU (akKTaMU U TEOPETUUECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUN DKOJIOTHYECKUX MPo0iem, a
TakKe Mpo0JeM cOepexeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbS, CO3JJaHUsI HOBBIX
TEXHOJIOTUNA U MaTEpPHUAJIOB.

B rmmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOyyYaromuxcss MPUHATHIE NPOrpaMMON MO XUMHUU MOJAXOAbl K OINPEIEeTCHUI0
COllepKaHUsI M TOCTPOCHHUSA TIpeJAMeTa MPeAyCMaTpUBalOT (QopMUpOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOIMUX 0a30BOe 3HAYEHUE A
pPa3IUUHBIX BHUJOB JEATEJILHOCTH: pelIeHUs] MpodJieM, TMOUCKa, aHalu3a W
00paboTku MHpOPMALH, HEOOXOIUMBIX JJIs PUOOPETEHNUS OIbITa TPAKTUYECKON
U HCCIIEN0BATENbCKOW AESTEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpenojgaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHus, IPHU ONPEICICHUH
COJIEpKATENIbHOW XapaKTepUCTUKU I1IeJIeM M3y4YeHHUs MpeaMeTa HampaBICHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKOU
NeSATEeILHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJUYECKOW TOYKHM 3PEHUS TaKOW MOAXOJ K OMPEACIICHUIO LeJied HU3ydeHUs
MpeaMeTa SBIJISIETCS BIOJIHE ONPaB/IaHHBIM.



CorymacHO JaHHOW TOYKE 3pEHMS IVIABHBIMHM LEJIAMH U3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (opmupoBaHue cuUCTEMbl XUMHUYECKMX 3HAHUM Kak  BaKHEHIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXKaT KIIOYEBbIE NMOHATHS, (PYHIaMEHTAIbHbBIE 3aKOHbI U TEOPUU XHMHH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIIGHHE C HCTOpUEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BELIECTB M XUMHUYECKHUX pEaKLUH, HEOOXOAMMBIX JUIsl MpUOOpEeTeHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB W XUMHUYECKUX SIBJICHHI,
UMEIOIIHX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHOW KU3HY;

e DPAa3BUTUE YMEHUH U CIIOCOOOB JIE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMMHYECKOTO 3KCIIEPUMEHTa, COOJIOJIEHUEM MpPaBUII
0e30macHOro oopaIieHus ¢ BeIeCTBaMH.

Hapsay ¢ aTum, conepkaTellbHasi XapaKTepUCTUKA LIeJed U 3a/1a4 U3y4CHUS
IIPeIMETa B IPOrpaMMe 10 XUMHUM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NPHOPUTETAMH B CHCTEME CpelHero oodmiero oOpazoBanus. CeroaHs B
NpernojJlaBaHu  XUMHM B OOJIbIIEd  CTENEeHM OTHAETCS  MPEeANoYTEeHHUE
IPAKTUYECKOH KOMIIOHEHTE COAepKaHud OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHHKA 00111€00pa30BaTeNIbHOI OpraHM3aliy, BIJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTHBHOTO IIOJIyYCHMS 3HAHUM M NPUMEHEHUS MX B pEalbHOU KU3HU
JUISl pelIeHUs] TPaKTUYECKUX 3a]1aY.

B cBf3M C 3TUM OpU U3YYEHUM NpeaMeTa «XHMHs» JTOMUHHUPYIOLIEe
3Ha4YeHHE MPUOOPETAIOT TaKKUe LENH U 33J]a4H, KaK:

ajanrtanusi 00y4aromMxcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIEIOCS MHpA,
bopMHpOBaHHE  MHTEJUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO T'PAMOTHBIX
pELICHNI B KOHKPETHBIX )KU3HEHHBIX CUTyalUsiX, CBS3aHHBIX C BEIIECTBAMHU U HX
IPUMEHEHUEM;

dbopmupoBaHue y O0OydYaromUXCsi KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAUY€HUE U1 pa3IUYHbIX BHJIOB
NeATENbHOCTH: pelIeHHs MpolieM, MoucKa, aHaiau3a U 00paboTKu MHGPOpPMALIHH,
HEOOXOJUMBIX Uil TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B IIO3HAHMM XHMHH, a TaKXKe U1 OLEHKM C NO3ULUl
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHUYECKHX
MPOLIECCOB HA OPTaHU3M YE€JIOBEKA U MPUPOAHYIO CPELY;



pa3BHUTHE MO3HABATENHHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00YUYarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MMPUOOPETAaTh HOBBIE
3HAHMS TI0 XMMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MMOTPEOHOCTSIMH, UCITOIH30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIs TMOMCKA M aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMUIECKOTO COICPIKAHMS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YYAIONIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMCHTA;

BOCIIUTAHWE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKOMN
HAIMPaBJICHHOCTH XWMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOoOIeM
palMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OepexHOro
OTHONICHUSI K TPHUPOJAEC W CBOEMY 3J0POBBIO, a TakKKe MPHOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TIOJMYYCHHBIX 3HAHWA IS TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIIMsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMUS»
0a30BOT0 YPOBHS BXOJIUT B COCTaB MpeIMeTHON o0macTh «EcTecTBeHHO-HAyYHbBIS
MIPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX JJISl M3YUEHUS! XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooImero oopa3zoBanus, cocraBisger 68 dacos: B 10 xmacce — 34 gaca (1
gac B HeJeno), B 11 kmacce — 34 yaca (1 gac B Hezeno).



COAEPKXAHME OBYUYEHUSA
10 KUIACC
OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOH XMMUH

IIpenmeTr opraHM4YeCcKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
IIOJIyYEHUM HOBBIX BEIIECTB U MATEPUANIOB. Teopus CTPOCHUS OPraHUYECKUX
coenuuenuii A. M. Bytieposa, e€ ocHOBHBIE 1OJ0KeHUA. CTPYKTYpHBIE (POPMYIIbI
OpraHWYEeCKUX BelecTB. ['oMonorusa, wu3omMepus. XHUMUYECKas CBSI3b B
OpPraHNYECKUX COCIMHEHUSAX — OJMHAPHBIE U KPATHBIC CBS3H.

[TpencraBienne o kiaccupuKaluyd OpraHndeckux BeniecTB. HomeHkmarypa
OPraHMYECKUX COCIMHEHUU (CHUCTEMaTW4yecKas) U TPUBHUAIBHBIE Ha3BaHUS
BAKHEHIIINX MPEIACTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsS] BEIIECTB M WX IPEBPAILECHHIA:
O3HaKOMJIEHHE C oOpa3laMd OpPraHMYeCKHWX BEIIECTB M MaTepuHallaMd Ha HUX
OCHOBE, MOJICJIMPOBAHHWE MOJIEKYJ] OpPraHUYEeCKUX BEIHIECTB, HAONIOJCHHE W
ONMUCAHNE AEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILIECHUIO OPTaHUYECKUX BEIIECTB
MIpU HAarpeBaHuH (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesonopoant

AJKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKMH psa. MeTaH W 3TaH —
OpocTeilline NpPEeACTaBUTENN aJKaHOB: (PU3MYECKHE U XHMUYECKHE CBONCTBA
(peakiuy 3aMelleHus] U TOPEHUs), HAxXOXJEHHWE B TMPHUPOJE, MOJy4YeHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUN psAL. DTUJIEH U MPONUIEH —
OpocCTeilline NPEeACTaBUTEIN aJKEHOB: (PU3NYECKHE U XHMUYECKHE CBONCTBA
(peakiuy  THAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUIpATAllMH, OKHUCICHHUS U
MOJINMEPU3AIINH), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKHE CBOWCTBA (peakuus nonumepusanuu). IloyueHrne CHHTETUYECKOTO
Kay4yKa U PEe3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALleTUIIEH
— TMPOCTEHIIMIA TPEICTABUTENh AQJIKHHOB: COCTaB, CTpOCHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakuuu TMJIPUPOBAHMS, TAJIOI€HUPOBAHUS, THApATAIUH,
rOpeHus), MOJYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHE CBOWCTBA
(peakiuy rajJjoreHUpOBaHMsSI U HUTPOBAHUS), MONYYECHUE U MPUMEHEHHE. T071yon:
cocmae, cmpoenue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2anN02eHUPOBANUsl U HUMPOBAHUs), NOLyYyeHue u npumereHnue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOJAOPOAAMH, MPUHAIICKANUMUA K
pa3IMYHBIM KJIaCCaM.

[IpupoHble HCTOYHUKH YIII€BOAOPOJOB. [IpupoaHblii ra3 M mNOMyTHbIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxaenue. CnocoObl nepepaboTKu HePTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaIUTHYeCKuil), nuponus. I[Ipomykrsl
nepepadoTKu HePTH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €T0 NMepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAaKOMJIEHME C 0Opa3lamMu IJIacTMAacC, KaydyKOB U PE3UHBI, KOJUIEKIUU
«Heptp» u  «Yroas», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJOreHONPOU3BOIHBIX, MTPOBEICHUE NPAKTUUECKON palbOoThl: MOJyYeHHUE STHIICHA
Y U3YUYEHHE €TO CBOKWCTB.

Pacuérunle 3a1aqn.

BblunciieHns MO YpaBHEHHIO XHWMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOAHOIO BEIIECTBA WM NPOAYKTA PEAKLHUH IO W3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJIHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue oprannyecKkue coeJMHeHUs

[IpenenbHplE OOHOATOMHBIE CIHUPTHL. METAaHOJN W 3TAHOJN: CTPOCHHE,
busznueckue M XHUMHYECKHE CBOMCTBA (peakuuMd C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpHUMEHEHHe. BoJopoaHble CBSI3U MEXIY
MOJIEKyJIaMU CIUPTOB. [[elicTBUE MeTaHOJa U ATAHOJIA HAa OPraHU3M YEJIOBEKa.

MHOroatoMHble  CIHUPTHL. JTWICHIJIMKOJIb W  TIHIEPHH: CTPOCHHE,
bu3znueckue W XUMHUYECKHE CBOWMCTBA (B3aUMOJEHCTBHE CO MLIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTOAaTOMHbIE crnUpThl). JleiicTBue Ha
OopraHusM yenoseka. [[pumeHenune rauuepuHa u 3TUIECHTJINKOJIA.

@deHo: CTpOCHHME MOJEKYJbl, (HU3NYEeCKHue U XHUMHUYECKHE CBOICTBA.
ToxcuuHocTh penona. [Ipumenenue gpenona.

Anpnerunpl U kemowuwvl. DopManpIerui, aUETAIBACTHUI CTPOCHHE,
(¢u3nYecKkue W XMUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHBIE PEAKIINH ), TIOTyUYCHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpEJeNbHBICE KApOOHOBBIE KHUCIOTH. MypaBbuHAS W
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJig Kjacca KUCIOT, peakius dTepuduKaiim), noiyyeHue u NpuMeHEHue.
CreapuHoBasi MU OJICMHOBAs KUCIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHCJIOT. MbL1a Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, HX MOIOLIEE ACHCTBHE.

CrnoxHple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucioT. [‘uaponus
cinoxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.




VYrrmeBoael:  cocTaB, KilacCUpUKAIMSA ~ yriaeBoJAOB  (MOHO-, JHU- U
nonrcaxapuapl). [JroKko3a — mpocTedmmuii MoOHOCaXxapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3WYECKME U XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE C
rugpokcugom menu(ll), okucnenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOJIC, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeEP IITHOKO3BI.

Kpaxman u nemnrono3a Kak npupoAHbie noauMepsl. CTpoeHHE Kpaxmana U
Heunono3bl.  PU3Nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOIH3,
KAueCTBEHHAs PEAKIIUS C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MNpPEeBpallCHUN:
MpOBE/ICHNEe, HAOJIOJCHUE W OMHCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KA4e€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCICHUE ATaHOJa
okcusmom wmeau(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJICHCTBHE TJIUIEPHUHA C
ruapokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) um ruapokcugom wmenau(ll), B3aumomeiicTBHE Kpaxmana C HOAOM),
MIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérunle 3amaqn.

BblunciieHns MO YpaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTa PEAKIUU MO0 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIUN).

A3oTcoaeprkanue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyeckue coeAuHeHus. duznueckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IiuuuHa). buonornyeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuasl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuuHnas,
BTOpPUYHAA M TPETHUYHAsI CTPYKTypa OeiIKOoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
TUIPOJIN3, IEHATYPALIMsl, KAYECTBEHHBIE pEaKIIMKU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HUX MpPEBpallCHUM:
HaOJII0JICHHE U ONMUCAaHKWE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE MOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJMMEPU3ALINN, CPEIHSS MOJEKYISApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALMS U TTOJTUKOHICHCAIIHSL.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HX MpPEeBpallCHUN:
O3HaKOMJIEHUE C 0o0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBS3H.



Peanuzanusa MeXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTraHUYECKOM XUMHUH B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHWE KaK OOIUX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCSA CUCTEMHBIMU JUISI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiIaccu(ukaius, NepuoudyHOCTh, HAOII0ICHUE,
U3MEpEeHUe, YKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®duzuka: wMaTtepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYCCKUNA YpPOBEHBb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, ((U3NIECCKUE BETUIHHBI U €UHUITBI UX U3MEPEHU.

buonorus: kierka, opranmsMm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTHBHBIC BellecTBa (O€JIKU, YIJIEBOIBI, KHUPHI,
bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIC TIOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
PECYPCHL.

TexHonorus: mNHINEBbIE TMPOAYKTHl, OCHOBBI pallMOHAIBHOTO TMHUTAHUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE IMpenaparsl, MaTepUalibl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMHUH

XUMUYECKUN dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTUYecKre ypOBHH, MOJAYPOBHU. ATOMHBIC opOuTaiu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYpAIUs aTOMOB.

Ilepuonnueckunt 3akoH U Ilepuoanyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKOHA M Ileproamyeckon CUCTEMBI
xuMudeckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMHU MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyHnaM M IEepUOJIaM.
3HaYeHUE NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHIBl XUMHYECKOW CBA3U
(koBaJIeHTHasl HEMOJspHAas W MOJSpHas, UOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHHA KOBAJEHTHONM XWMHUYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akuentopHsil). Bomopoanast cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIPHOTO  CTPOC€HHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BElIEeCTBA. THUIMBI KPUCTAIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHU.

[TonsiTue o nucnepcHbIXx cucTteMax. VICTUHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEMHECHUMN. Homenknarypa
HEOPraHWYECKUX BEHIECTB. [ €HEeTHMYEecKass CBs3b HEOPTraHWYECKHX BEIIECTB,
MPUHAJJICKAIUX K PA3JIMYHBIM KJIACCaM.

Xumuyeckas  peaknus.  Knaccudukammss  XUMHUUYECKHUX — peakiui B
HEOPraHWYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUHU MMPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paszuyHbIX (pakTopoB. OOpaTtumbie
peakiuu. XuMuU4YecKoe paBHOBecue. MakToppl, BIHUAKOIIAE HA COCTOSHHUE
XuMuyeckoro pasHosecus. Ilpunnun Jle Ilarense.

DnexTponuTuueckas auccounanys. CunbHbIe U ciadbie aaeKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsi, HEUTpabHAas, MIEJI0YHAs.

OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCMIEPUMEHTAIBHBIE METOJIbl M3YYCHHUSl BEIIECTB M UX MPEBPALLCHUM:
neMoHcTpanus Tadnun «[lepuoauyeckas cucrema xumudeckux sneMmeHToB [1. U.
MenneneeBay, U3ydeHUE MOJEIEH KPUCTAUIMUECKUX PEHIETOK, HAOMIOJACHUE U
ONMHCaHUE JEMOHCTPAIMOHHBIX M JJa00PATOPHBIX OMBITOB (pa3oKeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUU KAaTaJInW3aTOpPa, ONPEAECICHUE CPEIIbI PACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO WHIUKATOpPA, pEaKIUd HOHHOTO OOMeHa),
MPOBEJICHNE MTPAKTUUECKON paboThl «BiusHue pa3IuuHbIX (PAaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIIUI.

Pacuérnsbie 3anaun.

Pacuérel 1m0 ypaBHEHUAM XHUMHUYECKUX pPEaKIUHA, B TOM  YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJIS BEILIECTBAY.

Heoprannyeckasi xumust

Hemetannel. Ilomoxkenne HemetaiuioB B llepuoamueckoi  cucteme
xumuueckux sjeMeHtoB J[. M. MeHueneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IpuUMepe
KHCJIOpO/a, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEWIIIMX HEMETAJIOB (TaJOre€HOB, CEPbI, a30Ta,
dbochopa, yriepoga MU KpeMHHS) WU HMX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHECHHUM ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.



Meramisl. [lonoxenue merannoB B [lepuoandyeckon cucteMe XUMHYECKHX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guznueckue cpoiicTBa MeTaioB. CIuiaBbl METAILIOB.
DIEKTPOXUMHUYECKUI P HANIPSIYKEHUN METAJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEHMIIUX METAJIOB (HATPUM, KaJIMi, KaJbIIUH,
MarHui, aJrOMUAHUH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crmocoObl MoMydeHus: MeTauioB. [IpuMeHeHne MeTaluioB B OBITY H
TEXHUKE.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUSI BEIIECTB M UX MPEBPALCHUMN:
M3YUYEHHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAJIOB, pEIICHUE
AKCIIEPUMEHTANILHBIX 3a7a4, HAOIOJICHWEe W OIMHCAHHWE JAEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUIA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U 1IeJI0Yel, KaUECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJIOB).

PacuétHrle 3amaun.

Pacuérbl Macchl BeliecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIH OAHO
13 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xuMum B 00€Crie4yeHUU SKOJIOTHYECKOW, IHEPTreTUYECKON M MHUILEBOM
0€30MacHOCTH, pPa3BUTUM MeAUUMHBL. [loHATHE O HAy4HBIX METOJAaxX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIIEHHOTO
MOJTY4YE€HUS BAXKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB W MATEPUANIOB: BAXHEUIINE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKIIMOHHbIE MaTepHalbl, KpacKW, CTEKJIO, KepaMmuKa,
MaTepuaibl s 3JEKTPOHUKH, HaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 6€30MaCHOTO KCIOIb30BaHUS MPETAPATOB OBITOBONM XUMUU
B MOBCEIHEBHOW JKU3HU.

MexrpeaMeTHbIE CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3yYyeHUU oOued o
HEOpPraHU4eCKOrW XUMHUM B 11 Kiacce OCyIIEeCTBIAETCA Y€pe3 UCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHSITUH, TaK U TOHSATUM, SBIAIONIUXCS
CUCTEMHBIMH JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIM (akT, TUmoTes3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuukaius, TMNepUOJUYHOCTh, HAOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBICHUE.



dusrka: MaTepusi, SHEPIHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PaJIMOAKTHBHOCTh, MOJICKYJIa, SHEPTeTUYSCKHI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHoOe COCTOSIHHE BEINECTBA, (DU3MUCCKHUE BEIMYMHBI U CIUHHUIBI HX
U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, oOpraHm3M, SKOcCHUCTeMa, Owmocdepa, Makpo- u
MHKPOJJIEMEHTBI, BUTAMHUHBI, 0OMEH BEIIIECTB B OPraHU3MeE.

['eorpadusi: MUHEpaAJIbI, TOPHBIC MOPOJBI, MOJIE3HbIE UCKOIAEMbIC, TOILINBO,
pPECYpPCHI.

TexHONIOrus: XUMHUYECKass MPOMBIIICHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOMTEILHBIX MaTePHANIOB, CEIHLCKOXO3SMCTBEHHOE IPOM3BOJCTBO, IHIICBAs
IPOMBIIIUICHHOCTh,  (papMaleBTHYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHX IIPermapaToB, IMPOM3BOACTBO KOHCTPYKIMOHHBIX MaTEpHAJOB,
9JIEKTPOHHAS TPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOy4arolmuUMHUCs TporpaMM cpeaHero oOiero o0pa3oBaHus (JUYHOCTHBIM,
METaNnpeIMETHbIM M  MOpeAMeTHbIM). HaydHo-MeToauuyecko OCHOBOM st
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPAMM CPEIHEr0 OOIIero
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B COOTBETCTBUM C CHCTEMHO-JEITEIBHOCTHBIM TOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero oOpa3oBaHus BBIJICICHBI CIICAYIOIIUE COCTABIISIOIIHIE:

OCO3HAaHHE OO0YYaIOIIMMHCS POCCUHUCKOW T'PAKIAHCKOW HWIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIbHOCTUA U CAMOOTPEICICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YUEHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOYYarommxcsi pPyKOBOJICTBOBATHCSI B CBOEH
JESATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMHU IIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa3oBaHus;

HaJIMYHE MPABOCO3HAHUS YKOJIOTHYCCKON KYJIBTYPBI U CIOCOOHOCTH CTaBUTh
LEU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMera «XHUMHs» HAOCTUTAalTCA B
€IMHCTBE YYEOHOM M BOCIHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
W WaeajaMd POCCHUHCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMA B OOIIECTBE
HOpMaMU W TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBICHUS JIMYHOCTHU
o0y4Jarommxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOEHUSI TNpeAMETa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUYECKON JEesTEIbHOCTU
OOyJaroIIMXCs M0 PeaTu3aliy MPUHSATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBAKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLUMAIbHBIX HOpPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOILICHHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITEIBHOCTH TPHU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEIICHNN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHMs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3INYHbIX BUIAOB YUEOHOU NEATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS !

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTU TEOPUM U MPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHIKEHHMS HAYKH €CTh pPe3yJIbTar
JUIUTEIbHBIX ~ HAOJIOJAEHUN, KpPOIMOTIUBBIX HOKCHEPUMEHTAJIbHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPyJAa YYEHBIX U MPAKTUKOB;

WHTEpECca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUUM U MOCIEAYIOLIEM
aHanu3e WH(MOpPMALUU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEECHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHUE WU TOCTYIIKM CBOMX TOBApPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUN 3THUX
MIOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

NOHMMAaHUA UEHHOCTEH 370poBOro u 0Oe30macHoro obpasza JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXWYECKOMY 370POBBIO;

coOoicHUsT TpaBmwiI 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBUJl HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHNS B CUTYalUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCTEJACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKON
NESATENBbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHHMM MPAKTUYECKUX 3aaad
COIIMAIbHOM HAIMPABICEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);



WHTEpeca K MPAaKTUIECKOMY M3YUYeHHUI0 MPpodeccuil pa3IudHoro pojia, B TOM
YKCJI€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBOKCHHUS K TPYAY, JIOJISAM TPyJa U pe3ybTaTaM TPYJAOBOU ESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYATbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymield MpPoQecCuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
nmoTpedHOCTeM 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUSI K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa HSKOJOTUYECKHX MPOOJIeM, BIHUSHUS
AKOHOMHUYECKHUX IMPOIIECCOB HAa COCTOSTHUE MPUPOTHON M COIMATIBHOM CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHIKCHHM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHAILHOTO MPUPOAOTIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, MNPUHOCIIIUX Bpel OKPYKaIOLIEH
MPUPOIHON Cpelie, YMEHHS MPOTHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE
MOCTEICTBUA MPEANTPUHUMAEMBIX JCUCTBUM U IPEIOTBPAILATH UX;

HaJUYUsl Pa3BUTOrO SKOJIOTHYECKOT0 MBIIIIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NeSATeIbHOCTH AKOJIOTHYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMAaHUSl CIHeUUPUKA XUMHUM KaK HAyKH, OCO3HaHHS €€ poJlud B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOJABI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEeUIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS;

yOSKIEHHOCTH B  0COOOW 3HAYMMOCTH XHWMHH JUII  COBPEMEHHOM
IUBUIM3AMM: B €€ T'yMaHUCTUYECKOW HAIPaBJICHHOCTH W BaXXHOM pOJIM B
CO3/IJaHUM HOBOM 0a3bl MaTepUAIbHOW KYJIBTYPBI, pEIIEHUH TI100abHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIICBON U
AKOJIOTMYECKON O€30MacHOCTH, B PAa3BUTHUU MEAMIIMHBI, 00ECIICYEHUU YCIOBUIA
YCHEIIHOTO0 TPyAa U OKOJOTUYECKH KOM(POPTHON IKH3HU KaXKIOTO UJICHA
00I1IeCTBa;

€CTECTBEHHO-HAYUYHOW TpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJIy4aeMble 3HAHUS JIJIsl aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MIPOUCXOMSIINX B HEM U3MEHEHHM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKJIFOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W MMCIONIUXCS JAHHBIX C I1EJIbI0 TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccruoHambHOM

NEATENBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yJbTaTbl OCBOCHHUS YYEOHOTO mpeameTa «XUMHs» Ha
YpOBHE CpeaHero oo1ero o0pa3oBaHus BKIOYAIOT:

3HAQUUMBbIE IS dbopMHpOBaHUS  MHPOBO33PEHUS]  OOYyUaIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC TMOHSTHS, OTPaKAIOUINE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUUPUKY METOJIOB I[O3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPIus, sIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccaeoBaHue, HAOII0IeHnEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecrneunBaroIne dopmupoBanue (GYHKIIMOHATBHOM
IPaMOTHOCTH U COIIMAILHOM KOMIIETEHIIUN 00YyYaroINXCs;
CIIOCOOHOCTB o0yyaroImuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JIEUCTBU B IO3HABATEILHON U COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHbIE PpE3yiabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJTbHBIMU Y4eOHbIMH No3HaBaTeJbHbIMH
AeHCTBUSIMM:

1) 6a3oBbI€e JIOrHYECKHE A€ CTBHS:

CaMOCTOSITeILHO  (OPMYIMpPOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONPENEIIATh LENU JCITEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HUX
JTIOCTUKEHUSA, COOTHOCUTD PE3YJIbTAThI ACSITEIBbHOCTH C ITIOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKH TOHSATUM U YCTAHABIMBATh WX B3aWUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSCHEHHS OTISIbHBIX (PAaKTOB U
SIBIICHUI;

BBHIOMPATh OCHOBAaHHUS H KPUTCPHH I KJIacCH(PUKAIMKM BEIICCTB U
XMMHUYECKUX PEAKIUN;

yCTaHABIMBATh TMPUYMHHO-CICJICTBEHHBIE CBSI3U MEXKAY HM3yd4aeMbIMU
SIBJICHUSIMU,

CTPOHUTHh JIOTHUECKHE PACCYXXJCHHS (MHIYKTUBHBIC, JCIyKTHBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUS B PpaccMaTPUBACMbBIX
SIBIICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (QopMmyJsia, ypaBHEHHE XHUMHUYECKOU
peakIuu — TpH PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX M TMPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHHS XapaKTePHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB M XUMHUECKUX PEAKIIUH.

2) 0a30BbI€e HCCJIEeI0BATEIbCKHE NeiiCTBUA:

BJIaJIeTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKInii;

dbopMyIHpOBATH IS U 33J1a4d UCCIICIOBAHUS, UCTIOIb30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MMO3HAHUS U OCHOBBI JJII (DOPMHPOBAHMS THIIOTE3bI IO MPOBEPKE IMPABHUILHOCTH
BBICKA3bIBACMBIX CYXKICHUH;

BJIaJIETh HAaBBIKAMH CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX AKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
mporiecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyITHpPOBATH
000O0IIICHUS U BBIBOABI OTHOCHUTEIBHO TOCTOBEPHOCTH PE3YIbTaTOB MCCIICIOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YUYEHUUYECKON HCCIENOBATENbCKOM W MPOEKTHOU
JEATEeNIbHOCTH, MPOSBIISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB PEIICHUS TMPAaKTHUCCKUX 3a7ad, IPUMCHCHHUIO Pa3TMIHBIX
METOJ0B MO3HAHHSI.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATbCA B PA3IUYHBIX HCTOYHMKAX HWHOoOpManuu (HaAy4dHO-
MONyJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPAaBOYHBIE IMOCOOUSs,
pecypcel MHTEpHETA), aHaTM3upOBaTh WH(DOPMAIIUIO PA3IUYHBIX BUIOB U (opM
MpeCTaBICHUSI, KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUNBOCTD;



(GbopMyIIMpOBaTh 3alpPOChl U MPUMEHATh PA3IUYHbIE METOIbl MPU TOUCKE U
orbope wuHbOpPMAIUM, HEOOXOJUMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
ONPEICIIEHHOrO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUNA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  NpEICTaBICHUSA
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayeCTBE CpeACTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: NpUMEHSATh MEXIpeAMeTHbIe ((usudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

UCIIONIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaIrJISIAHOCTH.

OBJageHne yHMBEPCAIbHBIMH KOMMYHHMKATUBHBIMHU A€ICTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMOM TEMbI B XOJ€ Iuajaora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  UJEH, (OPMYJIHPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTENBHO BBIITOJIHEHMS MPEJI0KEHHOH 3a1a4H;

BBICTYIIaTh C TNPE3CHTALMEN PE3yJIbTATOB MO3HABATEIBHON NIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOICTB
M3Yy4YaeMbIX BEILECTB, pealn3aluu y4eOHOro MnpoekTa u (popMyJInpoBaTh BBHIBOAbBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHMS MO3WULUNA B
X0J1e 00CyXIeHHS 1 OOMEHA MHEHHUSAMH.

OBJaieHre YHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

CaMOCTOATENFHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATENIbHYIO
NeATENbHOCTh, ONpenessis €€ Lead M 3aJadyd, KOHTPOJIHMPOBaTH M IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh TPEIJaraéMblii aJroput™M JACHUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJiee
3¢ dexTuBHBIN crnoco0 HMX peumeHuss ¢ Y4YETOM TOJyYEHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXkaror:

cOpPMHPOBAHHOCTh  MPEACTABICHUH O XHMMHYECKOW  COCTaBISAIONICH
€CTCCTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJH XHMHH B TIO3HAHWH SBJICHUUN



npupoasl, B  (QOPMUPOBAHWUU MBINUICHHS W KYJbTYphl JIMYHOCTH, €€
GyHKIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEIICHUS TPAKTUYECKUX 3a]1a4
M IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHYECKHH DJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAs
CBsI3b, CTPYKTypHas ¢Gopmyia (pa3BEpHyTass M COKpamiéHHasi), MOJIb, MOJISIpHAs
Macca, MOJIAPHBIH 00BEM, YIJIEPOJIHBIA CKeleT, (QyHKIMOHAIbHAS TpYIIa,
paguKall, u30Mepusi, U30MEPhI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTIEBOJIOPO/IbI,
KHCJIOPOJ, U a30TCOJEpKAIIUE COCAMHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHNS); TEOPUH U 3aKOHBI (TEOPHs CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3BIK XUMHHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKHUX
SBJICHUM, (DAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBaxX, COCTaBe, IMOJIYYEHUU U
0€30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JEATETbHOCTU YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBJISATh XapaKTepHbIC MPU3HAKU TOHSATHUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OMMUCAHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OPTraHUYECKUX COEAUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIIOJNBH30BATh XMMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (Ppa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YPaBHCHUN XUMHUYECKUX pEaKIui,
M3TrOTaBJIUBATh MOJIEIM MOJIEKYJ OPraHMYECKUX BEUIECTB JJI WLIIOCTpAIlUU HX
XUMHYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIWBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OpraHWYeCKUX BEIIECTB IO MX COCTaBy W CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynme CoelIuHEHUN (yriaeBOJOpPOAbI, KHUCIOPOI U a30TCOepKalliue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIWHEHHMs), [aBaThb WM Ha3BaHUS IO
cuctematuieckoit HomeHknatype (IUPAC), a Takke NpHUBOIWUTH TPUBHAIBHBIE
Ha3BaHUS OTACIIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMWIIEH, ALECTUJICH,
ATWICHIJIMKOb, TIHIEpUH, (eHon, (GopManbaerul], aleTanbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KUCIOTA, CTE€APUHOBAs KMCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmai, eJIi0J103a, TIUIUH);

chOpPMHPOBAHHOCTh YMEHHSI OMNPEACNSITh BHUABl XUMUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUSAX (OAMHAPHbBIC U KPATHBIE);



c(hOpPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa ais o0bsICHEHHS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

chOpPMHPOBAHHOCT,  YMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nYecKue W XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTUJIEH,
Oyramuen-1,3, mermnOyramuen-1,3, OSH30J, METaHOJ], JTaHOJ], STHUJICHIIUKOJIb,
TIIMLIEPUH, (EHOJI, aleTalbJeruja, MypaBbuHAsi M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMUHOYKCYCHAs KHCIIOTa), MILTIOCTPUPOBATh TEHETHICCKYTIO
CBSI3b MEXKIYy HUMH YPABHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbsi (He(pTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX IepepadoTKu U
MPaKTUIECKOE TIPUMEHEHUE TIPOIYKTOB MepepadOTKH;

chOpPMHUPOBAHHOCTh YMEHUW TIPOBOJAUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJIYKTa
peakluu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIN MPOAYKTOB PEaKIIHH ),

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHH TPU MU3YYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0IeHNE, N3MEPEHNE, SKCTICPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ul TPUHATUS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIOIaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM ¥ J1TabopaTOpHBIM O0OPYIOBAaHMEM, a TaKKe MpaBWiIa OOpalleHus C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSIMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh yMEHHWH ITUTAHUPOBATH W BBHITIOJNHATh XUMUYECKHM
HKCIIEPUMEHT (IIPEBPAILICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBaHUH, MOTyUCHUE
STWJIEHA W W3YyYCHHE €ro CBOMCTB, KAaYeCTBEHHBIC PEAKIUHU OPTaHUYECKHUX
BEIIIECTB, JICHATypalusi OCKOB IMPU HArpeBaHUM, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TMpu OOpalieHuu C
BCIIECTBAMH H JA0OpPaTOPHBIM OOOpPYIOBaHUEM, TIPEICTABIATH PE3yIbTATHI
XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYFOIIHX
peakuuii 1 GopMyIUpPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

cOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpPMAITMIO, TONYy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBa MacCOBOU
uHdopmaruu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOaTh  IpaBHJIa  SKOJIOTHYCCKH
1[E€JI€CO00Pa3HOr0 TOBENEHUS B OBITY M TPYNOBOM NESITEIHHOCTH B IENAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUSA Ha >KUBBICE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbIci Tokaszarens [IJIK, moscHsITr Ha mpuMepax CcrmocoObI
YMEHBIIIEHUS W TMPENOTBPAICHUsI KX BPEIHOIO BO3ICHCTBHS HA OpPraHu3M
YeJIOBEKA;

JUIsi 00OyYaronuxcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HAaHUST 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBJICHUI;

JUISL CIENBIX W CHA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE WCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3HaueHuit JI. Bpaiins mis 3anmucu XUMHUYECKUX

bopmyiI.
11 KJIACC

[IpenMeTHble pe3ysibTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XUMUSD) OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOH  COCTaBIISAIOIICH
€CTECTBCHHO-HAyYHOM KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHHs TPAKTUUECKUX 3aj1a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3J0POBBIO W MPHUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAHMH, KOTOpas  BKIIIOYAET:
OCHOBOITOJIAraloNIe MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, JJICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKASI CBS3b
(KoBaJjieHTHasi, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAUIMYECKas pemeéTka,
TUNBl ~ XUMHUYECKUX  pPEAaKIMH, PacTBOpP, DJIEKTPOIUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTUYECKAsT JIUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKONU AUCCOIMalnK, nepuoandeckui 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHUS MACCHI BEIECTB, 3aKOH COXPAHECHUS U IPEBPAILCHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SIBIICHHH, (PAKTOJOTHYCCKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH M 0€30IMaCHOM MCIOJIb30BAHUH BAKHEHIITMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JICITEIIBHOCTH YEJIOBEKA;



c(hOpMHPOBAHHOCTh YMEHHMU BBISBIATH XapaKTepHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IMPHU
OMMCAaHWU HEOPTaHWYECKUX BEIIECTB U UX MPEBPaICHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHUMHYECKUX  PEAKIUH,
cuctematuieckyto HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIACIbHBIX
HEOPraHUYEeCKUX BellecTB (yrapHblid ra3, YIJIEKUCIBIM Tra3, aMMHaK, TamiéHas
U3BECTh, HETAIIEHAs! U3BECTh, IUThEBAS COMA, TUPUT U JIPyTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU
CBs3U (KOBaJICHTHAs, HOHHAsI, METAJNINYECKAsi, BOJIOPOJIHAS]) B COCUHECHUSX, TUI
KPUCTANIMYECKONW PEIMIETKH KOHKPETHOTO BeElIecTBa (aTOMHAs, MOJICKYJIsIpHas,
MOHHAs!, METAJUIMYECKas), XapakTep Cpebl B BOJHBIX paCTBOPaX HEOPraHUYECKHUX
COCIUHCHUM,

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJINBATh NPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPeNeNEHHOMY KIacCy/TpyImie
COEJIMHEHUMN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCHbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI MIEPUOANUECKOTO 3aKoHa /JI.
N. MenpeneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
¥ IPOTHOCTUYECKYIO (PYHKITUU;

chOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepunonnueckoil cucTteMsl
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMUMHUYECKHUX 3JIEMEHTOB U MX COEAMHEHUM
1o nepuoAam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 351eMeHTOB [1. .
Menaeneena;

chOpPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPkKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKHE PEAKLUU I10
pa3IUYHBIM TIPU3HAKaM (YUCIYy U COCTaBY pPEarvpyrolINX BEIIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTCTICHEW OKHCJICHHUS 3JIEMEHTOB, O0OpaTHUMOCTH
pEeaKIuu, y4acTHIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHHMM COCTaBJISATh YpPaBHEHUS pEaKUUid pa3IUUHbIX
TUIIOB, TIOJTHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIUM MOHHOTO 0OMEHA, YUUThIBAS
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;



chOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHIE
KAUEeCTBEHHBI COCTAaB pPAa3JWYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABATh
OTBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHMYECKUX
BEIIIECTB;

chOpPMHPOBAHHOCTh YMEHHH  PacCKpbhIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHS AJEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM
pEeaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [latense);

chOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHYECKHE IMPOIIECCHI,
JIe)KAIME B OCHOBE IMPOMBIINUICHHOIO TMOJYyYEHUsSI CEPHOM KUCJIOTHI, aMMHaKa, a
TaKke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHIUIIAX U
HKOJIOTUYECKUX MTPOOIeMaxX XUMHUUECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN TPOBOJAUTH BBIYHUCICHUS C HCIOIH30BAHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
MIPU XUMUYECKUX PEaKIMIX, MAaCChl BEIIECTBA WU 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3(PdeKTa peakimid Ha OCHOBE 3aKOHOB COXPAaHECHHS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJI0IaTh TIPABMIIA TTOJIH30BAHUS XUMHUYECKOM
MOCYJI0M M J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TakKKe IpaBWia OOpaIieHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

cOpPMHPOBAHHOCTh yMEHHWH ITUTAHUPOBATH W BBHITIOJNHATh XUMUYECKHM
AKCHEPUMEHT (pa3yloKEHUE MEPOKCUAa BOAOPOJA B MPUCYTCTBUU KaTalu3aTopa,
ONpEACIICHUE CpeIbl PacTBOPOB BEHIECTB C IOMOILIBI0 YHUBEPCAIHHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOW pEeaKIvu,
peaknuu MOHHOTO OOMEHA, KAa4eCTBEHHBIC peaKiMu Ha cynbdar-, kKapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAJIBHBIX 3aJad IO
temam «Metaiub»y U «HeMetannb») B COOTBETCTBUM C MPAaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYOBaHUEM,
MPEACTaBIATh PE3YyJbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPEaKHil U (PopMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB,;

cOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMaIMio, MOJy4aeMyl H3 pa3HbIX MCTOYHHUKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaIuu, THTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOaTh  IpaBHJIa  SKOJIOTHYCCKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYJIOBOH JACATEILHOCTH B IEJAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarenst [IJIK, mosicHATh Ha nOpumepax CrHocoObl YMEHBIIEHUS U
MPEIOTBPAIIICHUS UX BPEHOIO BO3/ICHCTBHUS HA OPraHU3M YeJIOBEKa;

JUISL OOYYaroIIUXCsl ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 37[0pPOBBS: YMCHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITI03HAHUS BEIIECTB U
XUMHYECCKUX SBIICHUI;

JUISL CIEeNbIX M CIA0OBUASIIMX OOYYaloOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadueHui JI. Bpalinsg mis 3anmucn XMMUYECKUX

dbopmyI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne i/m Kontpoabubsie IIpakTnuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XHMHUH
[IpenmeTt oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pazpen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — AJKAHBI 2
59 HenpenenbHbie yriieBogOPOIbL: AIKEHBI, 5 1
' aJIKaJINEeHbl, AIKAHBI
2.3 ApomMaTHYECKHE yTIEBOIOPOIBI 2
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOIOB U 3 1
' ux nepepaboTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamue opranmyeckie coeJuHeHUust
3.1 Cruptel. ®enon 3
Anpaerunpl. KapOOHOBBIE KUCTIOTHI.
3.2 P 7 1

CrnoxxHble 2(UpPBI
3.3 YrineBoasl 3 1



Hroro no pazpeny

Pa3znen 4. A3oTcoaepskaniue opranndeckue coeJuHeHust

13

4.1 AMMHBI. AMHHOKHCIIOTBL. benku 3
Htoro no pazaeny 3
Pa3pnen S. BeicokoOMOJIeKy IsIpHbIE COCAMHEHUS

5.1 IInactmaccel. Kayuyku. Bonoxna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbBIE
HaumenoBaHue pa3ie/ioB U TeM (un¢posbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbBI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckasi cuicTeMa XUMHYECKUX 3
anemenToB 1. . Menaeneena
12 CrpoeHnue BeniectBa. MHOT0OOpasue 4
' BELIECTB
1.3 XHUMHYECKHE PEaKIuU 6 1 1
Hroro mo pazneny 13
Pasnea 2. Heopranunueckasi Xumust
2.1 MeTtaiuiet
2.2 Hemeramnsl 1
53 CBs13b HCOPTAHMYECKUX H OPTaHUYECKHUX 5
' BELIECTB
Hroro no pazaeny 17
Pazgen 3. XumMus v ;Ku3HbL
3.1 XuMuA U KU3HD 4
Wroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3






HNOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
Kosn4yecTBO 4acoB DJIeKTPOHHbIE
Ne ara ngposbie
n/n Tema ypoxa Bcero Kontpoprbie  Ipaxririeckie il:ayqelmﬂ zﬁiionmenbﬂme
padoTsbI padoThI pecypesI

IIpeameT opraHn4ecKoil XuMuH, eé 1

BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE

Teopus cTpoeHUs] OpraHUYECKUX

coenuHenuit A. M. Bytneposa, eé 1

OCHOBHBIE IT0JIOKEHHUS

[IpencraBnenue o kinaccuduxanuu

opraHuueckux Bemects. HomeHnkiarypa 1

(cucremaTnyeckasi) U TpUBHUAJIbHBIC

Ha3BaHUs OPraHMYECKUX BEIIECTB

AJIKaHBI: COCTaB ¥ CTPOCHHE, 1

TOMOJIOTHUECKUHN Psifi

Mertan u 3TaH — npocTenIre 1

MPEJICTAaBUTENIN AIKAaHOB

AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1

OTWJEH U NPOIUIEH — MpocTeiime 1

MIPEICTABUTENH AJIKEHOB

[Tpaktuueckas padora Ne 1. «Ilomyuenue 1 1

ATUJIEHA U U3YUYEHHUE €TO CBOMCTBY

Ankanuensl. byraauen-1,3 u

meTtunoOyraauen-1,3. [lonyuenue 1

CUHTCTUYCCKOI'O KayuyKa U PC3UHbIL



AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTHYECKHH psAJl. ATIETUIICH —
MPOCTEUIINI MPEICTABUTEh AJTKMHOB

11 Brruncnenus 1o ypaBHEHHIO XUMUYECKOM
peaxun

12 ApeHsbl: 6eH301 U ToIy0Jl. TOKCHYHOCTh
apeHoB

13 ['eneTnueckast cBs3b yIrieBOJOPOIOB,
NPUHAISKAIIMX K Pa3IMYHbIM KJlaccam
[IpupoaHBIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, HeTh ¥ IPOAYKTHI €€ nepepaboTKu
[IpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB:

15 NPUPOIHBIN ra3 v MOIyTHBIE HePTIHBIE
rasbl, HeTh U IPOIYKTHI €€ mepepaboTKu

16 KonrponbHas pabora no pazaeiy
«YTIIeBOAOPOABD)

17 [TpenenpHble OJTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJI. BoopoiHas cBA3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIUKOIb 1
TIINIEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYEeCKHe
U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE

20 Anbrerunsl: GopmManbaerua u
areTanbJIerus. AIeToH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCJIOTHI: MypaBbHHAs M YKCYCHAs

22 [Tpaktuueckas padora Ne 2. «CBoicTBa



pacTBOpa YKCyCHOM KUCIOTBID»

CTeapI/IHOBaSI " OJICMHOBAasA KHCJIOTHI, KaK

23 NPEICTaBUTENIN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MBpblLia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeHCTBIE
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX
3¢pUpoB

26 Kupsl: runponu3, mpuMeHeHue,
Ouosoruueckas poiib KHUpPOB
YrneBoasl: cocTaB, Kiaccu(uKanusi.

27 Baknelimue npencraBUTeNN: IIII0K03a,
bpykTo3a, caxapo3a

08 Kpaxman u nemnronos3a Kak npupoaHbIe
MOJIUMEPHI
KoHnTtponbhas pabota mo pasaery

29 «Kucnopoaconepxaiinue opraHuueckre
COCITUHEHUS

30 AMUHBI: METUJIAMUH W aHUJIHH
AMHHOKHUCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYECKUEe COCTUHEHUS, UX
Ounosorudeckoe 3HaueHue. [lenTumbt

39 benku kak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSMHEHHUS

33 OCHOBHBIC TIOHATHUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 OCHOBHBIE METOABLI CHHTE3A



BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ.

IIn 4CTMACChI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34



11 KIIACC

Ne
n/n

Tema ypoka

XUMHUUYECKUH 371€MEHT. ATOM. DJIEKTPOHHAas
KOH(UTypanus aTOMOB

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUS

DJIeKTPOHHbBIE
nudposeie
o0pa3oBaTte/ibHbIE

pecypcbl

[Tepuonnueckuit 3akoH u [lepronnueckas
cHucTeMa XMMHUYeCKuX 3yemMeHToB /1. WM.
MeHneneeBa, ux CBs3b C COBPEMEHHOMN
TEOPHUEU CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XHMHYECKHX IJIEMEHTOB M UX COCTUHEHHH 10
rpyIIaM U epuoaaM. 3HauyeHue
MEPUOUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 31eMeHToB J[.J. MeHaeneeBa B
pPa3BUTHU HAYKHU

CTpOCHI/Ie BEIIECTBA. XHUMHUYECKas CBA3b, ee
BUbI, MCXaHU3MbI 06p330BaHH${
KOBAJICHTHOM CBS3H. BOI[OpO)IHa}I CBA3b

BaneHTHOCTB. DJIEeKTPOOTPULIATETHHOCTD.
Crenenb okucicHus. BemecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

Ilonstue o JUCIICPCHBIX CUCTEMAX.
HctunHbIC 1 KOJUIOUJHBIC paCTBOPEI.
MaccoBas 1o BelllecTBa B pacTBOpEC



10

11

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeTUHEHH. | eHeTueckas
CBSI3b HEOPTAaHMYECKHX BEIIECTB, PA3THYHBIX
KJIaCCOB

Knaccudukanus XuMHYECKUX peakluii B
HEOPraHWYECKON U OPraHN4eCKON XMUMUH.
3aKOH COXPaHEHHsI MaCChl BEIECTB; 3aKOH
COXPAaHEHHUs U NPEBPALICHUS] SHEPTUU TIPU
XUMHYECKHUX PEaKIHAX

Ckopoctb peakiun. O6paTuMble peakiuu.
XUMHUYECKOE paBHOBECHE

[IpakTuueckas pabora Ne 1. «Bousiaue
pa3nu4HbBIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

3JI€KTpO.HI/ITI/I‘IeCKa$I aucconuanus. Ilonsarue
0 BoJIopoIHOM mokasarene (pH) pactsopa.
Peaknnu nonsoro oomena. ['maponus
OpPTaHUYCCKUX U HCOPTaHNYCCKUX BCIICCTB

12

OKHUCINTENBHO-BOCCTAHOBUTEINIbHBIE
peakuuu. [TonsiTue 06 31ekTpoIU3e
pacIjiaBoB U pacCTBOPOB COJIEH

13

14

KoHnTtponbHas pabota mo pazaery
«TeopeTnyeckre OCHOBBI XUMHUUY

Mertamibl, ux nosoxenue B [lepuoanueckoit
CHUCTEME XMMUYCCKUX 31eMeHToB []. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue hu3ndecKkre CBONCTBa
METAJIOB



15

16

17

CruiaBbl METAJUIOB. DIIEKTPOXUMUYCCKUAN PSITT
HaIpsHKEeHUH METAILIIOB

XHUMHUYECKHE CBONCTBA BaXKHEHIIINX
METaJUIOB (HATPHUH, KaJIui, KaIbI[Ui, MarHHH,
AITIOMHUHUI) U UX COETMHEHUI

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COE€IUHEHUI

18

XnUMHU4YecKre CBOMCTBA IIUHKA, KeJie3a U UX
COeIMHEHUN

19

20

21

22

23

[IpakTuyeckas padora Ne 2. "Pemenne
AKCIEPUMEHTATBHBIX 33/1a4 110 TeMe
«Metap»"

HeMeTaHHLI, HUX TIOJIOKCHHUC B
[lepronnueckoit cucTeMe XMMUYECKUX
snemeHnToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

DuU3nYECKUE CBOKWCTBA HEMETAIIOB.
AnoTponusi HEMETaUIOB (Ha IPUMEPE
KHUCIIOpOJ1a, cephl, hocdopa u yriaeposaa)
XUMHYECKUE CBOWCTBA TaJIOT€HOB, CEPBI U UX
COEMHEHHI

XUMHYECKue CBOMCTBA a30Ta, ¢hocdopa u ux
COECIMHEHUN

24

25

XHWMHUYECKUE CBOMCTBA yIIepoia, KPEMHHUS U
UX COCOUHEHUN

[IpuMeHeHre Ba)KHEUIIINX HEMETAIJIOB U UX
COEeIMHEHUN

26

O0600I11IeHNE U CUCTEMATHU3aLUs 3HAHUH 110



Tteme «HemeTamney. Beruucnenus mo
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI

[IpakTuyeckas padora Ne 3. «Pemenne

27 SKCHEPUMEHTAIBHBIX 33/a4 110 TEME 1
"HemeTanst"»
KonTtponbnas padora no tTemam «MeTamiby

28 u «Hemeramnsny/Beepoccuiickas 1
npoBepoyHas paboTa

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heopranuueckue u opraHn4eckue OCHOBaHUS
AmpoTepHble HEOPraHUYECKUE U

30 OopraHuydeckue coeiuHenus. I'eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHHMYECKUX
BEIIECTB
Pons xumuu B 00ecriedeHIN SKOJIOTHYECKOM,

31 SHEPTreTUYECKON U MUIIEBON OE30TIaCHOCTH, 1
Pa3sBUTUU MEIUIMHbI
[IpencraBnenus 00 0OMIMX HAYYHBIX

32 MPUHLIUIIAX POMBIIIIEHHOTO MOJIy4YeHUS 1
Ba)KHEUIIINX BEIECTB

33 YesoBek B MHUpE BEILIECTB U MaTepHajIoB

34 XuUMHS ¥ 370pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






