FOKYMEHT NOIHCAH TPOCTOH
SNEKTPOHHOH IOJIHCHIO

AHHOTanus K pado4eil mporpamMmme 1no yue0Homy npeamMery «XuMHsD)

10 -11 kaaccesl
[Iporpamma o XuMuu Ha YpOBHE CpeIHEro oouiero oopasoBaHus papadboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06 obOpazoBaHUU B
Poccuiickoit @enepanmm», TpeOOBaHHMII K pe3yJibTaTaM OCBOEHHS (enaepanbHOH
oOpa3oBaTelbHON MporpaMMbl cpeqiHero oomiero o6pazoBanus (DOIT COO),
npeacTaBieHHbIX B DeaepaibHOM TOCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom KoHmenuuu mnpenomaBaHus y4eOHOTro TpeaMeTa «XHUMHUSD B
oOpa3oBaTelnbHBIX oOpraHuzanusax Poccuiickoit ®eaepauuu, pearu3yooImx
OCHOBHBIE O00Opa3oBaTeNbHBIE MPOTPAaMMBbI, 1 OCHOBHBIX TTOJOKeHUU «CTparerun
pa3BuTusi BocnuTaHus B Poccuiickoit Penepanuu Ha nepuon o 2025 roga»
(Pacniopspxenune IIpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).
OcHOBY NOAXOJ0B K pa3pabOTKe MNpOrpamMMbl 10 XMMHUH, K ONPEACICHUIO 001IeH
cTparerud OOy4YeHHUs, BOCIHUTAHUS ¢ Pa3BUTHA OOYYAIOMIMXCA CPEeACTBAMH
yueoHoro npeaMera «Xumusi» 1t 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHUIU
KoHIlenTyalibHble TosokeHuss PI'OC COO o B3auMOOOYCJIOBJICHHOCTH IICJICH,
colep KaHusl, Pe3yJabTaTOB OOydYeHHs] M TpeOOBaHUU K YPOBHIO ITOJATOTOBKH
BBIITY CKHUKOB.
XuMmuyeckoe o0pa3oBaHUE, MOIy4YaeMOE BBITYCKHHUKaMHU 00I1eo00pa3oBaTeIbHON
OpraHu3alluy, SIBJISIETCS HEOThEMIIEMON YaCcThI0 UX 00pa30BaHHOCTU. OHO CIYKUT
3aBEPIIAIOIINM ITAlOM peajn3alMid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE
KJIIOUYEBBIX [IEHHOCTEH, MPUCYIINX LIEJTOCTHON CUCTEME XUMHUYECKOT0 OOpa30BaHMUsI.
DOTH TIEHHOCTH KacaloTCid TIO3HAaHWUS 3aKOHOB TPHUPOABI, (OPMHUPOBAHUS
MHUPOBO33pEHUsI M OOmEed KyJIbTypbl 4eJOBEKa, a TaKXe SKOJIOTMYECKH
000CHOBAaHHOTO OTHOIIIEHHS K CBOEMY 3/I0POBBIO M IPUPOIHOM cpere. Peanusyercs
XMMHYECKOe O0O0pa3oBaHHe OOydYarolMXCs Ha YPOBHE CpPEOHEro OOIIero
oOpa3oBaHUs CpEICTBAMU Y4YeOHOro TmpeaMeTra «XUMHS», COACpPKAHUE U
MTOCTPOCHUE KOTOPOTO OIPEACIICHBI B TIPOrpaMMe M0 XMMHH C YUETOM crieluPuKu
HAyKM XUMHUH, €€ 3HA4YeHHs B IO3HAHUM IPUPOJBl U B MaTE€pHaIbHON >KU3HU
obmiecTBa, a Takke ¢ y4e€ToM OOmMX IHeleld U NMPUHLIMIIOB, XapaKTEPHU3YIOIMINX
COBPEMEHHOE COCTOSIHME CHUCTEMBI CpeaHero oomiero oopazoBanus B Poccuiickoit
denepanuu.
XuMusl Kak 3JIE€MEHT CHCTEMBbl E€CTECTBEHHBIX HAyK HIpaeT OcoOyl pojib B
COBPEMEHHOW IMBUJIM3ALIMU, B CO3/IaHUM HOBOW 0a3bl MaTepHaJbHON KYJIBTYpHI.
Ona BHOCHUT CBOH BKJIaJ B (DOPMHUPOBAHHUE PAIMOHAIIBHOTO HAYYHOT'O MBIIIIJICHUS, B
CO3JaHME LEJIOCTHOIO NPEICTABJICHUS 00 OKpYIKAIOIIEM MHUPE KaKk O E€IUHCTBE
MPUPOJIBI U YEJIOBEKa, KOTopoe (OpMHUPYETCsi B XMMHUU HAa OCHOBE NMOHHWMAaHMS
BELLIECTBEHHOI'O COCTaBa OKPYXKAIOUIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MO>XHBIMH 00JIaCTsIMU IIPUMEHEHUS.
TecHo B3aMMOIEHCTBYS C JPYTMMH €CTECTBEHHBIMHM HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIIOBHEM YCIIEIIHOTO
TpyZla ¥ SKM3HM KaXJoro ujeHa oOmectBa. COBpeMEHHass XHUMHUs KaK Hayka
co3uJareiabHasl, KaK HayKa BBICOKHMX TEXHOJIOTMA HalpaBlieHa Ha peIIeHUE
r100aJbHBIX TPOOJIEM YCTOWYHMBOTO pPa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
SHEPTETUYECKOM, MTUIIEBOH, IKOJIOTUIECKON 0€30IMaCHOCTH M OXPaHbBI 3/I0OPOBBA.



B cooTBeTcTBUM ¢ OOLIUMU 1ENSIMH U IPUHIIMIIAME CPEAHETO 00IIero 00pa3oBaHus
conepxkanue mpeamera «Xumus» (10—11 kmacchl, 6a30BBIM ypOBEHb M3y4CHUS)
OPUEHTHUPOBAHO  MPEUMYLIECTBEHHO Ha  OOLIEKYJIbTYPHYIO  IMOATOTOBKY
oOydJaronmmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIICIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.
CocTaBisOMKUMH IpeaMeTa « XUMUS» ABIAIOTCSA 0a30BbIe Kypchl — «OpraHudeckas
xumus» U «OOm@as W HeopraHMYecKas XUMHUS», OCHOBHBIM KOMIIOHEHTOM
COZIEpKaHUsl KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHHUM IO
HEOPraHUYEeCKOM XUMHUU (C BKJIIOYEHHWEM 3HaHUM u3 oOIlled XUMHUH) U
OpraHn4YecKou xumuu. POpMHUpPOBaHUE JAHHOM CUCTEMBI 3HAHUW IIPU HW3yYECHUH
npeaMera 00ecrnedYrBaeT BO3MOXKHOCTH PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHus KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMHus» c(opmMupoBaHa B IporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXOJa K H3yYEeHHI0 YydeOHOro marepuajga U 0O0yCIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
IPEAICTABICHUI O CTPOECHUHU BelecTB. CBeeHns 00 H3y4aeMbIX B KypCe BelleCTBax
JAI0TCS. B Pa3BUTUU — OT YIJIEBOJOPOAOB /0 CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMHUHA  MOJYyYarOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLINH.

[Ton HOBBIM yrioM 3peHHss B mpeaMmere «XuMus» 0a30BOro  ypoBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0O0Iero o0pa3oBaHus
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas ¥ HeopraHuyeckas
XUMHSD» 00ydYarolMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKUX MO3UIUH,
riy0oke TMOHATh HUCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUMKA O BaKHEWIIMX BEIIECTBAX, MUX COCTaBE, CTPOECHUH,
CBOMCTBaxX M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAHUS JonoIHeTCs B Kypeax 10 u 11 kiaccoB asemeHTaMu
coJlep KaHusl, UMEIOIIMMH KYJIbTYPOJOTUYECKUM M TPUKIAJHOW Xapakrep. OTu
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JPYTMMH HayKaMH,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON NEATENBHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHHUIO YBAKEHUS K MPOLIECCY TBOPYECTBA B 00JIACTH TCOPUH
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUH, IOMOTatOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOiieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIIMBATh UH(POPMALIMIO U TPUMEHSITD €€ JJIsl IONOJTHEHMsI 3HaHUH,
pelIeHus] MTHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTANIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
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LEJIOM COJIEp)KaHue y4eOHOro mpeamera «XUMHsS» JaHHOTO YPOBHS U3YUYEHHS
OPUEHTHUPOBAHO Ha (GOPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHYECKONH OCHOBBI
JUISL TIOHUMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOr0 MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB MX
COCTaBOM M CTPOCHHUEM, II03HABAEMOCTb ITPUPOIHBIX ABICHUHN IIyTEM IKCIIEPUMEHTA
U PpEIICHUS TPOTUBOPEYMH MEXIy HOBBIMH (haKTaMHd € TEOPETHUYCCKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodieM cOepekeHUsl IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIIOB.
B mnane pemieHus 3amad BOCIIUTAHUS, Pa3BUTHUS U COIMAIM3ALNUN O0YyYarOIMXCs
IPUHATBIE MPOTPAMMOM MO XWMHMHM HOAXOABl K ONPENEIICHUIO COACPKAHUSA W
NOCTPOEHUsI TMpeAMeTa MpeaycMaTpuBarOT (OPMHUPOBAHHE YHUBEPCAIbHBIX
y4eOHbIX JCHCTBUHM, HMEIIMX 0a30BO€ 3HAYEHUE IS Pa3IUYHBIX BHJIOB
JESTEIbHOCTH: PELIEeHUs MMpo0sieM, MOUCKa, aHaau3a U o0paboTKu HHpopMaluu,
HEOOXOJUMBIX ISl MPUOOPETEHHs ONbITa MPAKTUYECKOM M HUCCIIEN0BATENbCKON
NEATEIIBHOCTH, 3aHUMAIOLIEN BAJKHOE MECTO B IIO3HAHUU XUMUU.
B npakTtuke npenosaBaHys XMMUU Kak Ha ypOBHE OCHOBHOTI'O 00111ero 00pa3oBaHus,
TaK M Ha YpPOBHE cpeaHero oOuiero oOpa3oBaHMs, NpU  ONpPEAEICHUU
COZIEPKATEIIBHOW XapaKTEPUCTUKHA LEJIEW H3y4YeHUS IPEAMETa HaIlpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO NPHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKAa M KAK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJnbTyphl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM MOAXOJA K ONPEACIICHUIO LEJICd H3y4YEeHUS
IIPEAMETA SBJISIETCS BIOJIHE OITPABIAHHBIM.
CornacHo TaHHOM TOYKE 3pEHUs TIIAaBHBIMU LENSIMU U3yUYEHUS NTPEAMETA « XUMUS»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIAIOTCS:
. dbopMupoBaHHE CHUCTEMBl XHMHYCCKHX 3HAHMW KaK  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOM JIEXkKaT
KJIFOUEBbIC TIOHTHS, PYHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHE S3bIKA
HAayKWd, YCBOGHME M T[OHMMAaHHME CYIIHOCTH JOCTYIHBIX  0000UIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHME C HCTOPUEH WX pa3BUTHI U
CTAHOBJICHHS;
o dbopMHpoBaHrE U Pa3BUTHE MPEJCTABICHUN O HAyYHBIX METOJIaX MO3HAHUS
BEI[ECTB M XUMHUYECKHX pPEaKluid, HEOOXOIUMBIX [JIsi MPUOOPETEHUS yMEHUM
OPUEHTUPOBATLCA B MUPE BEIIECTB U XMMHUYECKUX SIBJICHUM, UMEIOLIUX MECTO B
MIPUPOAE, B MPAKTUYECKOW U OBCEIHEBHOW KU3HU;
o pa3BUTHE YMEHUI U CIIOCOOOB JIEATEbHOCTH, CBA3aHHBIX C HAOIIOJIEHUEM U
OOBSCHEHHEM XMMHYECKOI0 3KCIEpPUMEHTa, COOMIOACHUEM MpaBui 0€30MacHOro
oOpallieHusl ¢ BEIIECTBAMHU.
Hapsany c¢ atum, conepkaTeiapHas XapaKTEpPUCTHKA LENEM W 3aJad HU3ydeHUs
IpeaMeTa B MPOTPaMME MO XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TNPUOPUTETAMU B CUCTEME cpefHero obmiero odpazoBanusi. CeronHs B
MPEenoIaBaHUK XUMUHU B OOJIBIIEH CTENEHH OTAAETCS MPEANOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE COJep>KaHUs OOydeHus, OPHUEHTHPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa3oBaTeIbHOM OpraHM3aIiy, BIIAJCIONIET0 HE HabOpOM
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3HaHWM, a (PYHKIIMOHANBLHON TPAaMOTHOCTBIO, TO €CTh CHOCOOAMU U YMEHHSIMU
aKTUBHOTO MOJYYEHUs 3HAHUN U PUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEIICHHUS
MPaKTUYECKUX 3a]1a4.

B cBsi3M ¢ ATUM TpU U3YYEHUM TpeaMeTa «XHUMHs» JIOMUHUPYIOIIee 3HAYCHUE
pUOOPETAIOT TAaKUE LIETU U 3a]]a4H, KaK:

ajanrtanusi OoOydYarolMXCs K YCIOBUSM JTUHAMHYHO pPAa3BUBAIOIIETOCS MHpA,
dbopMupoBaHHEe  UHTEIUICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYyaIlUsIX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dbopMupoBaHre y 00y4aromuXCsl KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUN),
UMEIONINX YHUBEPCAIbHOE 3HAYEHUE [UIS DPA3IUYHBIX BHIOB JIEATEIHHOCTH:
peleHusi mpooOseM, MOKWCKa, aHalr3a U 00pabOTKKU HMH(pOpMaIuu, HEOOXOIUMBIX
JUIs. IPUOOPETEHHUs ONbITa JAESITEIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B
NO3HAHUM XUMHH, a TaKKe JJI OLIEHKH C TO3UIMHM SKOJIOrMYecKoil 6€e30nacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX IMPOLECCOB HA OPraHU3M YeJIOBEKa U
IPUPOAHYIO CpENY;

pa3BUTHE I[IO3HABATEJIbHBIX HHTEPECOB, HMHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YYarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTUH JIA MOMCKAa U aHamu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COICPKAHMS,

dbopMupOBaHHE M Pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHBHOTO M JIOTUYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHUE Y O0yyaroumxcs yOoex1€HHOCTH B TyMaHUCTUYECKOM HalpaBJIEHHOCTH
XUMHH, €€ Ba)XHOM pOJIM B PEIICHUWH TIJ00aJbHBIX NPOOJEeM pPalMOHAIBHOIO
IPUPOJIOTNIOIB30BAaHUS, MOMOJIHEHUS JHEPreTUYECKUX PECYpCOB U COXpaHEHUS
IPUPOJTHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpPEKHOI0 OTHOIIEHUS K
OPUPOJIE U CBOEMY 3JIOPOBBIO, a TaKXe MPUOOPETEHUs OMbITa HCIOJIb30BaHUS
MOJTyYEHHBIX 3HAHUH JJI IPUHATHS TPAMOTHBIX PEIICHUI B CUTYaIlUsIX, CBI3aHHBIX
C XUMHUYECKIUMHU SIBIICHUSMHU.

B yueOHOM muiaHe cpeaHero oOuiero o0pa3zoBaHUs MpeAMET «XuMHUs» 0a30BOro
YpOBHS BXOAWT B COCTaB MpeaMeTHOM obnactn «EcTecTBeHHO-HAaydYHBIE
IPEIMETHD».

OO0miee 4KMCIO YacoB, OTBEAEHHBIX ISl M3YYEHUS XHUMHHM, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 yac B Heaemto
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HHOACHUTEJBbHAA 3AIINCKA
[Iporpamma 1o XMMHH Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoit deneparmmy,
TpeOoBaHUH K pe3yIbTaTaM 0CBOeHUs (herepaibHOM 00pa30BaTeIbHON POrpaMMBbl CPEAHETO 00ILEero
obpazoBanus (POIT COO), npencraBneHHbIX B DenepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c yu€rom Konnenmuu mnpemnogaBanus ydeOHOro mnpeaMera «XuUMHUS» B
oOpa3oBaTenbHBIX  opraHm3anusx  Poccuiickoit ~ ®Dexepaumu,  peaqu3yOIIUX  OCHOBHBIC
o0pa3oBaTeNbHbIE NPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHUsS BOCIUTAHHS B
Poccuiickoit ®enepaunu Ha nepuon 1o 2025 roga» (Pacnopsxenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).
OCHOBY MOAX0JI0B K Pa3padOTKe MPOrpaMMBbI IO XUMUH, K OIIPEICIICHUIO O0IICH cTpaTeruu 00y4deHus,
BOCIIMTAHUSI M Pa3BUTUS OOYyYarOIIMXCA CpeICcTBaAMH ydeOHOoro mpeamera «Xumus» ans 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWIM KOHIentyaiabHble mojoxkenus DOIOC COO o
B3aUMOOOYCIIOBIEHHOCTH LI€JIeH, COAep)KaHus, pe3yJbTaTOB OOydyeHUs M TpeOOBaHUI K YpPOBHIO
[IOATOTOBKU BBIITYCKHUKOB.
Xumuueckoe 00pa3oBaHHE, TOIY4aeMOE€ BBITYCKHUKAaMHU 00IIeo0pa30BaTeIbHOW OpraHu3alny,
ABJISICTCS HEOTHEMJIEMOW 4YacThl0 HX 00pa3oBaHHOCTU. OHO CIIy’)KUT 3aBEPLIAIOIIMM 3TAroM
peanu3ali Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX ILIEHHOCTEH, NPUCYIIHUX
LIEJIOCTHOM CHUCTEME XMMHYECKOro oOpa3oBaHUS. OTH LIEHHOCTH KacaloTCs IO3HAHUS 3aKOHOB
IpUpOJBI, (OPMHUPOBAHUS MHPOBO33PEHHSI U OOMICH KyJIbTYphl YEJIOBEKa, a TAKKE JKOJIOTHYECKH
00OCHOBAaHHOTO OTHOWICHUS K CBOEMY 3J0POBBIO M TMPHUPOTHON cperae. Peamnsyercs xummueckoe
oOpa3oBaHMe OOydYaroIUXCsd Ha YPOBHE CpeHero oOmero oOpa3oBaHUs CPEICTBAMU Y4eOHOIro
npeamera «XHUMHUS», COJIEpKaHUE U IOCTPOCHHE KOTOPOIo OIpEesieHbl B IIPOrpaMMe 10 XUMHUH C
ya€ToM crienu(UKy HAyKH XUMUH, € 3HaYCHHs B MO3HAHWU MPHUPOJBI M B MATEPHAIBHON KU3HH
oOmiecTBa, a Takke C y4€TOM OOIMX MeNed W MPHUHLHUIIOB, XapaKTePH3YIOIIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpe/iHero obuiero oopaszoBanus B Poccuiickoit denepanui.
XuMHs KakK D3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT oco0yl0 poJib B COBPEMEHHOM
LMBUJIM3AlMU, B CO3/IaHUM HOBOW 0a3bl MaTepHalbHON KyJbTypbl. OHa BHOCHUT CBOM BKJIAJ B
(hopMHpOBaHNE PALIMOHATIBLHOTO HAYYHOTO MBILIUIEHUS, B CO3/IaHUE LEIOCTHOrO MPEACTABIECHUS 00
OKpY’KaloIleM MUpEe Kak O €TUHCTBE MPUPO/IbI M YEJI0BEKA, KOTOpoe GOpMUPYETCS B XUMHH Ha OCHOBE
IIOHMMAaHMs BEILECTBEHHOIO COCTaBa OKPYXKAIOLIETO MHpPA, OCO3HAHMSA B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTAMU IPUMEHEHUSI.
TecHo B3anMOAENCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUsI CTajda HEOThEMJIEMON YacThIO
MHUPOBOM KYJBTYpPbl, HEOOXOUMBIM YCIOBHEM YCIIEIIHOTO TPYAA M AKHU3HH KaX10T0 wieHa o0IIecTBa.
CoBpeMeHHas XMMHMsI KaK HayKa CO3MJaTelbHAasl, KAaK HayKa BBICOKMX TEXHOJIOTMH HalpaBiieHa Ha
pelieHre rio0aabHbIX NpoOIeM YCTOMUNBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SJHEPTE€TUUYECKOM,
MUIIEBOM, IKOJIOTHIECKON 0€30MacHOCTH U OXPaHBI 37J0POBBS.
B cooTBercTBUU ¢ OOMIMMHU LEISAMH W NPUHIMIAMH CpeIHEro oOuiero oOpa3oBaHUsS CO/AEpIKaHHUE
npeamera «Xumus» (10—11 knaccel, 6a30BbIi ypoOBEeHb H3yUEHHST) OPUEHTHPOBAHO ITPEUMYILIECTBEHHO
Ha OOMIEKYJIbTYPHYIO TOJATOTOBKY OOYYarOmIMXCsl, HEOOXOAMMYID UM JUIA  BBIPaOOTKH
MHPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUEHUS B JKU3Hb COIIMYMA, MPOJIOJIKEHHS
00pa3oBaHMs B pa3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.
CocraBisiomuMU  IIpeaMeTra «XHUMHUsS» SBISAIOTCA 0a3oBble Kypchl — «OpraHuyeckas XUMHUS» H
«OOmiasi 1 HeopraHuyeckass XMMHSA», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI HayKH: cHCTE€Ma 3HAHUI 10 HEOPraHMYEeCKOM XMMHUU (C BKIIOYEHHEM 3HAHUH U3
o0ieil XMMHMK) U opraHudeckoi xumuu. PopMHpOBaHUE JAHHON CHCTEMBbl 3HAHUU MPH U3yYCHHUU
npeaMera 00ecreynBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCETO MHOTrooOpas3usi BEIIECTB Ha OCHOBE
OOIIMX TIOHSTHI, 3aKOHOB ¥ TCOPUN XHUMUH.

CtpykTypa conepxkanusi KypcoB — «Opranuueckas XxuMus» U «OO0IIas 1 HEOpraHu4YecKass XUMUs
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chopMUpOBaHa B MPOTpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAXOAa K M3YyYEHHUI0 y4eOHOTrO
MaTtepuaga M OOyCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha OIpeneiIEHHBIX
TEOpeTUUecKnX ypoBHsX. Tak, B Kypce opraHM4ecKoi XMMHUHU BEIIeCTBAa PACCMaTPUBAIOTCS HA YPOBHE
KJIACCMYECKON TEOPUH CTPOCHUS OPraHUYECKUX COCTUHEHHH, a TaK)Ke Ha YPOBHE CTEPEOXUMUUYECKUX
1 DJICKTPOHHBIX MPEJICTABICHUIA O CTPOCHUH BelecTB. CBeleHus: 00 M3yd4aeMbIX B Kypce BEIIeCTBaX
JIAIOTCS B Pa3BUTHH — OT YTJIEBOJIOPOIOB JI0 CIIOKHBIX OMOJIOTUYECKU aKTUBHBIX COSTMHEHMI. B Kypce
OpPraHMYECKON XUMHUM I[OJIy4aloT pa3BUTHE C(HOPMHpPOBAHHBIE HA YpPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHHs [E€pBOHAuYalIbHbIE NPEACTABICHUS O XUMHUYECKOW CBS3H, KIACCHU(PUKAINOHHBIX
MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUYCCKON PEaKIIHH.
[Tox HOBBIM YTJIOM 3peHUSs B MpeAMeTe « XUMUs» 0a30BOT0 ypOBHS pacCMAaTPUBACTCS U3YUCHHBIN Ha
YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHus TEOpEeTUUYeCKHil MaTeprai U (HaKTOIOrHUECKHUEe CBEJICHUS O
BElIECTBaX U XUMUYECKOU peakuuu. Tak, B 4acTHOCTH, B Kypce «O0I1as 1 HeopraHudeckas XuMus»
o0ydJaromuMcsi TIPEIOCTABIISICTCS BO3MOKHOCTh OCO3HATH 3HAYCHHE MEPHOAMYECKOrO 3aKOHA C
OOIIETEOPETUYECKUX M METOAOJOTHYECKUX IMO3UIUH, TIyOXKe TMOHATh HCTOPUYECKOE H3MEHEHHE
(GyHKIUI 3TOT0 3aKOHA — OT 00001aroMIeH 10 OOBICHSIONICH U TPOTHO3UPYIOIIEH.
Enunas cucrema 3HaHUi 0 BaKHEHIIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOICTBAX U MPUMEHEHUH,
a TaKKe 0 XMMHUYECKHX PEaKLHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHMs JOIOJIHSAETCS B
Kypcax 10 u 11 Ki1accoB aneMeHTaMu COJICPIKAHUS, UMEIONTUMH KYJIBTYPOJIOTHICCKUHN ¥ MPUKIIATHOMN
XapakTep. DTH 3HaHUS CIOCOOCTBYIOT TMOHWMAHUIO B3aWMOCBSI3M XWMHH C JIPYTUMH HayKaMmH,
packpbIBaloT €€ posib B MMO3HABATEIBHOW M MPAKTUYECKOHN AESITETbHOCTH YEIOBEKa, CIIOCOOCTBYIOT
BOCHHUTAHHUIO YBXEHUS K MPOIECCY TBOpPUYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX MPUIOKEHHIMA
XUMHH, TIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOINECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpo0yieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBAThL HHPOPMAIMIO W MPUMEHSITH €& IS
MOTIOJIHEHUSI 3HAHMM, PEIICHUS HHTEJUIEKTYalbHBIX M OSKCIIEPHUMEHTAIbHBIX HCCIEA0BATEIbCKUX
3amad. B menom coxepkanue ydeOHOro mnpeamera «XHUMHUS» JaHHOTO YPOBHS H3YYCHHUS
OPUEHTUPOBAHO Ha (OPMHUPOBAHUE Yy OOYYAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI JIJISi TOHUMAHHSI
bUI0COPCKUX UICH, TAKHX KaK: MaTEPHAITLHOE SIMHCTBO HEOPTAHUYECKOTO U OPTaHMYECKOTO MHUPA,
00yCIIOBIEHHOCTh CBOMCTB BEIIIECTB UX COCTABOM U CTPOEHHEM, TIO3HABAEMOCTh MTPUPOIHBIX SBICHHIA
MyTéM OSKCIEpUMEHTa M PEUICHHS NPOTHUBOPEUYHI MEXIy HOBBIMHU (DaKTaMH M TEOPETUYECKUMU
MIPEIOCHITKAMHU, OCO3HAHWE POJM XHMHU B PEIICHUH 3KOJOTUYECKHX MPOOJIeM, a TakkKe MpoosieM
cOepekeHHSI SHEPTETHIECKIX PECYPCOB, CBIPHsI, CO3/JaHUS HOBBIX TEXHOJIOTHIA U MaTEPHUAJIOB.
B mnnane pemieHus 3agad BOCIMTAHUSA, Pa3BUTHS U COLMAIU3ALMU OOYYAIOUIUXCA TPHHSITHIE
MpPOrpaMMOil MO XHWMHUU TOAXOABI K OIpPEIEICHUI0 COJEpKaHUs U TMOCTPOCHHS TpeaMeTa
MpeycMaTpuBaoT (QOPMUPOBAHUE YHUBEPCAIBHBIX YUCOHBIX JCHCTBHM, HWMEIOMMX 0a30Boe
3HAUEHHUE JUIS Pa3IMYHbIX BHUJIOB JEATEIBHOCTU: PELIEHUS MpobieM, MOUCKa, aHauu3a U 00paboTKu
uH(popManuy, HEOOXOAUMBIX M MPUOOPETEHHs] OMbITa MPAKTUYECKOWM U MCCIEA0BATEIhCKOM
JeSTeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XMUMHUH.
B nmpakTtuke npenoaBaHus XUMUW KaK Ha ypOBHE OCHOBHOT'O 00IIEero 00pa3oBaHusl, Tak U HAa YPOBHE
cpemHero oOmiero oOpa3oBaHHS, TPU OMNPEICIICHUH COJCPKATEIHPHOW XapaKTePUCTHKU IIEIeH
M3Y4YCHHs] TpEeAMETa HaNpaBlIEHUEM TIEPBOCTEIICHHON 3HAYMMOCTH TPAJAUIIMOHHO MPH3HAETCS
dbopMUpOBaHHE OCHOB XHUMHYECKOW HayKd Kak oO0JacTh COBPEMEHHOTO eCTeCTBO3HAHMS,
MPAKTUYECKON JESATSILHOCTH YeJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyIbTyphl. C
METOJIMICCKON TOYKH 3PEHUS TAKOW ITOJXOJ K ONMPEACIICHUIO IeJieH U3YYCHUS MPEAMETa SIBISICTCS
BIIOJIHE OTIPaBIaHHBIM.
CornacHO JaHHOW TOYKE 3pEHUsS TIABHBIMU IENIIMUA H3y4eHHUs Tpeamera «XuMmus» Ha 0a30BOM
yposHe (10 —11 ki1.) ABISFOTCSI:

. (hopMHUpOBaHHE CHUCTEMbl XUMHUYECKUX 3HAHUW KaK BaXHEHIIEH COCTaBIISIONICH

€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOW JI€KaT KIIIOUEBble IOHATHUSA,
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(byHIaMeHTaIbHbIE 3aKOHBI M TEOPUU XUMUHU, OCBOCHHE SA3bIKAa HAYKH, YCBOCHUE U TIOHUMaHHE
CYIIHOCTH JOCTYITHBIX OOOOLICHHI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C
UCTOpHUEHN UX Pa3BUTHS U CTAHOBIICHUS;
J (dbopMUpOBaHNE U Pa3BUTHUE MPEJCTABICHUN O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PeaKiui, HeOOXOTUMBIX JUIsl IPUOOPETEHUSI YMEHUI OpUEHTHUPOBATHCS B MUpE
BEUIECTB U XMMHUYECKHUX SBJICHUN, HMEIOIIMX MECTO B MPHUPOAE, B NPAKTHUECKOH H
MMOBCEAHEBHOM JKU3HU;
J pa3BUTHE YMEHUH U CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAONMIOJCHHUEM U
00BSICHEHUEM XUMHUYECKOTO HKCIIEPUMEHTA, COOJIIOJCHHEM IPaBui 0€3011acHOro 0OpameHus
C BEILIIECTBAMH.
Hapsiny ¢ atum, conepskarenbHasi XapaKTepUCTHKa 1IeJiel U 3a/1a4 U3Y4YeHHs IpeMeTa B IporpaMmme
[0 XUMHH YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU NPUOPUTETAMH B CHUCTEME
cpenHero obmero odpazoBanus. CerogHs B MPENOJaBaHUM XMMHH B OOJBIICH CTENEeHU OTHaTCs
NPEINOYTeHUE TPAKTUYECKOM KOMIIOHEHTE COJepXkKaHUs OOydeHUs, OpPHEHTHUPOBAHHOH Ha
MOATOTOBKY BBIMYCKHHKA 00IIe00pa30BaTeIbHOM OpraHu3allii, BIaICIONIero He HabopoM 3HAHUI, a
(GYHKIIMOHATBHOW TPAaMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHUSIMU aKTUBHOT'O TMOJIy4YEeHHUs 3HAHUH U
MPUMEHEHHS UX B PEATbHOM JKU3HU JUTS PEIICHHSI TPAKTUYECKHX 3a/1a4.
B cBsi3u ¢ 3TUM npH U3ydeHUH npeaMera « XUMHD» JOMUHUPYIOIIEe 3HAYCHUE MPUOOPETAIOT TaKue
LeJH U 33]]a4H, KaK:
ajanrtanus OOy4YaloIIMXCsl K YCIOBHSM JWHAMUYHO pPa3BUBAIOIIErocs Mupa, (HopMHpOBaHHE
MHTEJUIEKTYaJIbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHHIO, COTPYJHHYECTBY,
CaMOCTOSITEIbHOMY TIPUHSTHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYalusX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;
dbopMupoBaHHe Yy OOYYalOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETECHIIMIA), HMEIOUINX
YHHUBEpCAILHOE 3HAUEHHE IS Pa3IMYHBIX BUIOB JIETEIFHOCTH: PEIISHHsI IPOoOJIeM, TIOUCKa, aHATTN3a
n o0paboTku HH(pOpMaLKU, HEOOXOAUMBIX MJIsi NPUOOPETEHHS OIbITa JEATENIbHOCTH, KOTOpas
3aHMMaeT Ba)XKHOE MECTO B IMO3HAHWU XUMHHM, a TaKKe A OLEHKH C MO3UIHUH SKOJIOTHYECcKOM
0€30MacCHOCTH XapakTepa BIMSHUS BEIIECTB M XMMUYECKHUX IPOLIECCOB HAa OPraHU3M 4YeJOBEeKa U
MPUPOHYIO CPELY;
pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX M  TBOPYECKHUX CHOCOOHOCTEH
o0yyaroImuxcs: ClIoCOOHOCTH CaMOCTOSATENIBHO MPUOOPETaTh HOBbIE 3HAHUS IO XUMHH B COOTBETCTBUU
C HM3HEHHbIMU MOTPEOHOCTSMHU, UCIOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUHU IS
MOMCKA U aHAIHM3a y9eOHOH U HAyYHO-TIONYJISIPHOW HHPOPMALIUN XUMHUYECKOTO COJICPIKaHMS;
dbopMHupoBaHHE ¥ pa3BUTHE Y OOYYAIOIIUXCS aACCOIMATHBHOTO W JIOTMYECKOTO MBIIUICHHS,
HaOJII0AAaTeNbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpble OCOOEHHO HEO0OXOAMMBI, B YaCTHOCTH,
IIPY TUTAHUPOBAHMUHU U NIPOBEACHUN XUMHUUECKOT0 SKCIIEPUMEHTA;
BOCIIUTaHHE y OOyYaromuxcs YOSKIEHHOCTH B TYMaHHCTUYECKOH HANpPaBICHHOCTH XUMHH, €€
BaXHOH POJIM B pEIICHUH TTI00ATBHBIX TPO0IeM palliOHAIHLHOTO IIPUPO/IOTIONB30BaHUS, TOTIOTHEHHS
HHEPreTUYECKUX PECypCOB M COXPAHEHMs IMPHPOJHOIO PABHOBECHs, OCO3HAHUS HEOOXOJIUMOCTH
Oepe’KHOrO0 OTHOIIEHUS K TPUPOAE U CBOEMY 3/0pOBbIO, a TakXke MPHOOPETeHHs OIbITa
WCTIOJIH30BAHUS TTOTYYEHHBIX 3HAHUH TSl IPUHSTHS TPAMOTHBIX PEIICHUI B CUTYaIUIX, CBSI3aHHBIX C
XUMAYECKUMU STBIICHUSMH.
B ydueOHOM miaHe cpenHero oOriero oopa3oBaHus MpeaMeT «XuMus» 0a30BOr0 YpOBHS BXOAMT B
COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHI».
OOmiee 4ymMciIo 4acoB, OTBEAEHHBIX I W3YYEHHUS XUMHUH, Ha 0a30BOM YPOBHE CPEIHEr0 OOIIeTro
oOpazoBanus, coctaBisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 yac B Hepgeno).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHNYeCKON XUMHHU

[IpenMer opraHu4ecKold XUMHUU: €€ BO3HUKHOBEHME, Pa3BUTHE M 3HAYCHHUE B IIOJIYYCHHHM HOBBIX
BELIECTB U MaTepuaioB. Teopus CTpoeHUs: OpraHudeckux coennnenuiit A. M. bytineposa, €€ 0CHOBHbIE
nonoxeHust. CTpyKTypHble (hOpMyJIbl OPraHUYeCcKuX BemecTB. ['omomnorus, nzomepus. XuMuyeckast
CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBA3H.

IIpencraBnenne o kiaccuukanuy OpraHMyeckux BemiecTB. HomeHkiaTypa oOpraHMYecKux
COEMHEHMI (cHcTeMaTHyYecKas) U TPUBHAJIbHbIE HA3BAaHUS BaXXHEHMILNX MPEICTABUTENEH KJIaccoB
OpPraHUYECKUX BELIECTB.

DKcIepUMEHTAIbHbIE METO/Ibl M3yUEHHsI BEIIECTB M UX MPEBpAIleHHU: 03HAKOMJIEHHE ¢ 00pa3aMu
OpPraHMYECKUX BEUIECTB M MaTepuajgaMM Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPraHUYECKUX
BEIIECTB, HAOJIIOEHUE U ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB 10 IPEBPALICHUIO OPraHUYECKUX
BEILIECTB MPU HarpeBaHUU (TIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psii. MeTaH U 3TaH — MPOCTEHUIINE NPEACTABUTEIN
aJIKAaHOB: (pU3MUECKHE M XUMHUYECKUE CBOMCTBA (PEaKkLMM 3aMEIEHHs] U FOPEHMsI), HaXO0XJEHHE B
IIPUPOJIE, TIOJYYEHHUE U IIPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOEHHME, TOMOJIOTMYECKHH psA. OTWIEH W MNpOoNWieH — NpocTeiliune
IPEJCTaBUTENIN AJKEHOB: (U3MUECKUe U XHMHUYECKHE CBOMCTBAa (peakuuu TI'MIpUPOBaHUS,
raJJOreHUPOBAHUS, TUAPATALIUH, OKUCIECHHS U TIOJIMMEpU3allun ), MOJyYeHHUE U IPUMEHEHHE.
Anxanuensl: OytanueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEHWIINE XMMUYECKHE CBOMCTBA
(peakuus nonuMepusanun). [lonydyeHne CHHTETUYECKOTO KayyyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMYECKMH psii. ALETWIEH — MpocTeHIunit
NPEJCTaBUTENIb AJKMHOB: COCTaB, CTPOEHHE, (U3NYECKHMEe U XUMHUECKHE CBOICTBa (peakiuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIMH, TOPEHHUS ), TOJTyUYeHUE U IPUMEHEHHE.

Apensl. benson: coctas, cTpoeHue, Gru3nuecKue 1 XMMHUUECKHEe CBOWCTBA (peaKliy rajloreHupOBaHUs
Y HUTPOBAHMS), MTOJly4YeHHE U MpUMeHeHue. Tonyon: cocmas, cmpoenue, uzudecKue u xumuieckue
ceolicmea (peakyuu 2ano2eHupo8anus U HUMpOBanus), noayuenue u npumeneHue. TOKCUYHOCTb
apeHoB. ['eHeTn4ecKkas CBsI3b MEKIYy YIVIEBOJIOPOJAMH, IPUHAICKAIIMMY K Pa3IUIHbIM KJIACCAM.
[IpupoaHbIe NCTOYHUKHU YIIIEBOAOPOJOB. [IpupoaHblii a3 u nonytHele HeQTsAHbIE ra3bl. HedTh 1 eé
npoucxoxzaeHue. CrocoObl  mepepabOTKM  HePTHU: TEperoHka, KpPeKUHT  (TepMHUUECKHil,
KaTaluTU4eckuit), nuponus. [IpoaykTel nepepaboTku He(TH, UX IPUMEHEHUE B IPOMBIIUIEHHOCTH U
B ObITy. KaMeHHBII yroib U POIyKThI €ro nepepaboTKu.

DKcrepuMeHTaIbHbIE METO/Ibl U3yUYEHHS BEIECTB U MX MpPEBpalleHUi: 03HAKOMIIEHHE ¢ 00pa3liaMu
I1acTMacc, KayyyKoB W pe3uHbl, Koekuun «HepTs» M «Yronb», MOJENHpOBaHUE MOJIEKYI
YTJIEBOAOPOIOB U TaIOr €HONPOU3BOIHBIX, POBEICHNE IPAKTUUECKOM pabOThI: MOTy4YEHUE ITHIICHA U

W3Yy4YEHHUE €ro CBOWCTB.

Pacuérnebie 3anaun.

Bbruucnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WM MPOIYKTA PEaKIH MO U3BECTHBIM Macce, 00bEMY, KOTUUECTBY OJAHOTO U3 MCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucaopoacoaepxaiue oprannyecKie CoeiHHeHUs!

Hpe;[eanHe OIHOATOMHBIC CIIUPTHI. MeTanon u 3TaHOI: CTPOCHUC, (bI/ISI/I‘-IeCKI/IG U XUMHYCCKHC



CBOWCTBa (peakUuu C AaKTUBHBIMH METaJJIaMM, TaJIOT€HOBOAOPOJAaMH, TOPEHHUE), NPHUMEHEHHE.
BonoponHeie ¢BA3M MEXAy MOJEKyJdaMu CIHMPTOB. JlelicTBHME METaHOJIa UM 3TAaHOJa HAa OpraHu3M
YeJI0BEKA.
MHoOroaToMHbl€ CHHUPTHI. OTWUJICHIVIMKOJIb M IJIMLEPUH: CTPOEHHUE, (U3NYECKHEe U XUMHUYECKHUE
CBOWCTBA (B3aMMOJICHCTBHE CO IIEJIOYHBIMH METAJUIAMHU, KAUECTBEHHAs! peaklusi Ha MHOTOATOMHBIE
cnupthl). JlelicTBUe HA OpraHu3M uenoBeka. [IpuMeHenre runepyuHa u ATUIICHTJIUKOIIS.
@deHOoN: CTPOCHHE MOJIEKYJIbl, (U3UYECKUE U XMMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (heHoa.
[Ipumenenue denomna.
Anpnerunpl U kemowuvi. DOpMaNBICTHA, alETANbICTUI: CTPOCHHE, (PU3MUYECKHE W XUMHUYECKHUE
CBOWCTBA (pEaKLUMU OKUCICHUS M BOCCTAHOBJICHHUS, KAUYECTBEHHBIC pEAKLMH), TOJIy4YCHUE U
IIPUMEHEHHE.
O/HOOCHOBHBIE IpeJieNIbHbIe KapOOHOBbIE KUCIOThl. MypaBbHHAs U YKCYCHasl KUCIIOTHI: CTPOEHHE,
¢bu3nvecKkne u XMMUYECKHE CBOICTBA (CBOWCTBA, O0IIME IS KJIacca KUCIIOT, peakIus dTepr(pHUKaIig),
noinyyeHne W npuMeHeHue. CreapuHOBas M OJICMHOBAsh KHUCIOTHI KakK IPEACTABUTENH BBICIIUX
KapOOHOBBIX KUCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOLIEe ACHCTBUE.
CrnoxHble 3QUpPbl KaK MPOU3BOJHBIE KAapOOHOBBIX KUCIOT. I'maponu3 cinokHbIX 3¢upoB. XKupsl.
I'maponns xupos. [Ipumenenune sxupoB. buonoruueckas posib )KUPOB.
VYrieBoasl: cocTaB, KiIacCU(pUKAIMS YIJIEBOIOB (MOHO-, MU- M moiucaxapuzsl). [nmokoza —
MIPOCTEHIINI MOHOCAXapHl: 0COOEHHOCTU CTPOCHUS MOJIEKYJIbI, (PU3UUYECKUE U XUMUYECKHE CBOICTBA
(B3ammopetrictBre ¢ ruapokcuaomM meau(Il), okucnenne ammuadyHbiM pacTBopoM okcuna cepedpa(l),
BOCCTAaHOBJICHHE, OPOXKEHHE TIIIOKO3bI), HAXO0XK/IEHUE B IPUPO/JIE, IPUMEHEHHE, OM0JIOTHYecKas polb.
®otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3BI.
Kpaxmai u nemmosnno3a Kak mpupoaHbie noauMepsl. CTpoeHne Kpaxmaia U HeIUTIoI03b6l. Pu3ndeckue
U XUMHUYECKHE CBOMCTBA KpaxMaia (TUAPOJIN3, KaueCTBEHHAs! peakLus C HOJIOM).
DKclepUMEHTAIbHbIE METO/Ibl U3yUCHHsI BEIIECTB U UX IPEBPALCHUN: poBe/ieHHe, Ha0I01eHe 1
OIMCaHHEe JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIMH OJHOATOMHBIX
cnupToB (OoKucieHue HTaHona okcuaoM Mmenu(ll)), MHOroaTroMHBIX CHHPTOB (B3aHMMOJEHCTBHE
rnunepuHa ¢ ruapokcuaom menu(Il)), ampaerunoB (OKMCIEHHME aMMHUAYHBIM PAacTBOPOM OKCHIA
cepebpa(l) u rugpoxkcumom wmenu(ll), B3aumopeiicTBHEe Kpaxmala ¢ HOAOM), TNPOBEACHHE
MPAaKTUYECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.
Pacuérnebie 3anaun.
Bbruucnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WM MPOIYKTA peaKkIK MO U3BECTHBIM Macce, 00bEMY, KOITMYECTBY OJAHOTO U3 MCXOIHBIX
BEIIECTB WU MPOTyKTOB PEAKIINN).
A3oTcozepKale OpraHndIecKue CoeTMHEHHS.
AMHUHOKHCIIOTHI Kak aM(OTepHbIe OpraHnyeckre coequHeHns. Ou3nueckue 1 XUMUUYECKHe CBOICTBa
aMHMHOKUCIIOT (Ha puMepe TIulrHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTupl.
Benku kak TpUpOAHBIE BHICOKOMOJIEKYJSIpHBIE COSAMHEHUs. [lepBUUYHAs, BTOPUYHAS U TPETHUHAS
CTPYKTypa OeTKOB. XUMHUYECKHE CBOMCTBA OCITKOB: THAPOIIN3, ICHATYPAIINs, KAYECTBECHHbIC PEAKIIHN
Ha OenKH.
DKcIepUMEHTAIbHBIE METO/bl M3YyYeHHs BELIECTB M WX MpEBpalleHUN: HAOIIOJCHUE U OIMCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYPAIKsl OCJIKOB MTPH HATPEBAHUH, IBETHBIC PEAKIIUU OSIIKOB.
BbicokoMoieKy IsIpHbIE COeTMHEHUS
OCHOBHbBIE TIOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN: MOHOMED, MOJIUMEpP, CTPYKTYpHOE
3BEHO, CTENEHb IMOJIMMEPU3ALNHU, CPeAHsAs MOoJIeKyssapHas macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCTUHEHHUI — TTOTMMEPHU3AIHSI U TIOJTHKOHICHCAITHS.
OKcIepUMEHTAIIbHbIE METO/Ibl U3yUEHMsI BEIIECTB M UX MPEBpAILEHUH: 03HAKOMJIEHHE ¢ 00pa3laMu
MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyqyKOB.
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MexnpeaMeTHbIE CBS3U.

Peanuzanus MeXIpenMETHBIX CBsi3ed IpU H3Y4EHMHM opraHuueckoil xumuu B 10 Kiacce
OCYILECTBIISICTCS Yepe3 UCI0JIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX IOHATHH, TaK U MOHATUH,
SABJIAIOIINXCS] CACTEMHBIMHM JUIsSl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOu1re ecTeCTBEHHO-HAYYHBIE TIOHSATHS: SIBJICHUE, HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CHHTE3, KJIacCU(UKaIH, NEPUOTUIHOCTD, HAOIIOICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOICTHPOBAHNE.
®dusuka: MaTepus, JHEPIHsl, Macca, aToM, MEKTPOH, MOJIEKYJIa, SHEPTETUYECKHUI yPOBEHbD, BEILIECTBO,
TeNno, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, PU3NUECKUE BETUUYMHBI U €UHULIBI UX U3MEPEHUS.
Buonorus: knertka, opranusm, ouocdepa, 0OMEH BELIECTB B OpraHu3Me, (POTOCHHTE3, OMOIOTHYECKH
aKTHBHBIC BelecTBa (O€IKH, YTIACBOIbI, )KUPBI, DEPMEHTHI).

I'eorpadus: MuHepasbl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOIIAEMBbIE, TOIUINBO, PECYPCHI.

TexHoyorusa: mNHINEBBIE TNPOAYKTHI, OCHOBBl PAlUOHAIBHOIO TNMTAHUA, MOIOLIME CPEACTBa,
JIEKapCTBEHHbIE M KOCMETHUYECKHE IIperaparbl, MaTepuaabl U3 HCKYCCTBEHHBIX M CHHTETHUECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI XUMHU
XUMHYECKUH 371eMeHT. AToM. SInpo aTtoma, M30TOIBI. DJIEKTPOHHAs 000J0YKa. DHEPreTUYCCKUE
YpOBHH, TOAYPOBHH. ATOMHBIC OpOHTanH, S-, P-, - 3memeHTh. OCOOEHHOCTH pacHpeaeICHuUs
9JIEKTPOHOB IO OpPOUTAISIM B aTOMax »JJIEMEHTOB MEPBBIX YETHIPEX MEPHOJOB. DJIEKTPOHHAS
KOH(UTYypaIys aTOMOB.
[Tepuonuueckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux nemenToB J1. . Menneneesa. CBsizb
IIEPUOINYECKOro 3aKkoHa U [lepuoanyeckoi cuctemsl XuMudeckux 3yeMeHToB [[. 1. Menneneesa ¢
COBPEMEHHOW TEOpHell CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB XHUMHUUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB IO TPYINaM U MepuoaaM. 3HaYeHHe
MEPUOINYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.
Crpoenue BemecTBa. XUMHUYECKasi CBA3b. BBl XMMUYECKON CBsA3U (KOBaJEHTHAs HETOJSpHAs U
MOJIsIpHAs, MOHHAs, MeTajutndeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHON XUMHUYECKOW CBS3U
(oOMeHHBIH U TOHOPHO-aKIIENITOPHBIH ). BogopoaHas cBsi3b. BaneHTHOCTE. DNEKTPOOTPULIATENHHOCTD.
Cremnenp okuciieHus. MIOHBI: KATHOHBI U aHHOHBI.
BemiectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS. 3aKOH TMOCTOSHCTBA COCTaBa BEIECTBA.
Tunbel KpuUCTAUIMUECKUX PEHmIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUMA KPHUCTALTUYECKOM
pELIETKA.
[TonsTue o nucnepcHbIX cucremax. MICTHHHBIE U KOJUTOMHBIE paCTBOPBL. MaccoBas 1011 BELIECTBA B
pacTBope.
Knaccudukanmss HeopraHW4ecKkux coenuHeHW. HoMeHknaTypa HEOpraHWYeCKMX BEIIECTB.
I'eneTnyeckast CBsI3b HEOPraHUUYECKHUX BEILIECTB, TPUHAUISKALIUX K PA3IUUHBIM KJIACCaAM.
Xumunueckas peakiusi. Knaccudukaiys XMMHYECKUX PEakIuil B HEOPTaHHMYECKOH M OpraHHYecKOi
XUMHH. 3aKOH COXPAHEHUsS MAacChl BEIIECTB, 3aKOH COXPAHEHHS M TPEBPALCHHUS SHEPTrUH TpHU
XUMUYECKUX PEAKITUSX.
CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nu4HbIX (QakTopoB. OOpaTuMble peakiuu. XUMHUYECKOEe
paBHOBecue. DAKTOPHI, BIMUSAIOIIME HA COCTOSTHUE XUMHUYECKOro paBHoBecus. [Ipunuun Jle [larenbe.
OnektponuTrueckas aucconuarnusi. CwibHBIE W clladble JIeKTpOoiauThl. Cpena BOIHBIX PAacTBOPOB
BEIIECTB: KUCTasd, HeUTpaibHas, MEIOYHAsl.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.
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DKCIepUMEHTAIBHBIE METOAbl W3YYCHHUS BEIIECTB M WX MPEBPAIICHHA: IEMOHCTpaIus TaOmuil

«Ilepuognueckas cucrema xumuueckux sneMeHToB [[. WM. MenzaeneeBa», u3ydeHUE MOJEIEU

KPUCTAJUTMYECKUX PEHIETOK, HAOIIOICHUE U OTTMCAaHUE JEMOHCTPAIIMOHHBIX U 1a00OPaTOPHBIX OTMBITOB

(paznoxeHue MepoKCcHaa BOAOPOAa B MPHUCYTCTBUH KaTaJM3aTopa, ONPEACIICHHE CPEeabl pacTBOPOB

BEIIECTB C TOMOIIbI0 YHUBEPCATHLHOTO HWHAMKATOPA, PEaKIUW HOHHOTO OOMEHa), IMPOBEICHUE

MPaKTUYECKON paboThl «BinusiHuE pa3nuvHbIX (aKTOPOB HA CKOPOCTh XMMUYECKON PEaKIUi.

Pacuérnsie 3amaun.

Pacu€tpl 0 ypaBHEHUSIM XUMHYECKUX PEAKIIUM, B TOM YUCJIE TEPMOXHUMHUYECKUE PACUYEThI, paCU€ThI C

HUCTIOJIBL30BAHUEM TOHATHSI «MaccoBasi JI0Js BEIIECTBAY.

Heopranunueckasi xumust

Hemeramnbl. Tlonoxenune nHemeraisioB B Ilepuomuueckoit cucreme XxuMuueckux siaemeHToB [l U.

MeHpeneeBa 1 0COOEHHOCTH CTpOoeHHUs aToMoB. Du3nyeckue CBOWCTBA HEMETALIOB. AJLIOTPOIHUS

HEMETAIJIOB (Ha MpUMepe KUCIIopoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOWCTBA BaXKHEUIINX HEMETAJUIOB (TAJOT€HOB, CEphl, a30T1a, (ocdopa, yriepoga u

KPEMHHS) U UX COCTMHCHHUH (OKCHIOB, KHCIIOPOICOICPKAIIMX KUCIIOT, BOJOPOIHBIX COSANHEHHUH).

[IpumeHeHne BaXHEUIINMX HEMETAIVIOB M UX COCIMHEHUMN.

Merannel. Ilonoxkenne metaiuioB B Ileproamyeckoil cucreMe XUMHUYECKHX 3ieMmeHToB J[. U.

MenpneneeBa. OcoOEHHOCTH CTPOEHHUSA DJIEKTPOHHBIX 000JI0YeK aroMoB MerauioB. OOmiue

¢usnveckne cBoiicTBa MeTawioB. CIUTaBBl METAUIOB. ODJEKTPOXUMHUYECKUH P  HaNpPsSHKCHUN

METaJIJIOB.

XHWMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJJIOB (HATPUM, KM, KaJIbIIMH, MAarHUHA, aTFOMUHUH, ITUHK,

XPOM, KeJIe30, MEJIb) U UX COSAMHEHUH.

OO6mre ciocoObI oyYeHHst MeTaJUIOB. [IpiMeHeHe MeTayuioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHbIE METOAbl M3YUYEHHUs BEIIECTB W HUX MPEBpPALICHUN: H3YyUYEHHUE KOJUIEKUUU

«MeTael ¥ CIUTaBbl», 00Pa3I0B HEMETAJUIOB, pEIIeHNEe SKCIICPUMEHTAIBHBIX 33/1a4, HAOIIOACHUE U

OTHCaHUE JIEMOHCTPAIMOHHBIX U JTa0OPATOPHBIX OMBITOB (B3aMMOICUCTBUE THIPOKCHUIA ATTFOMUHUS C

pacTBOpaMH KUCIIOT U IeJI0UYei, KaueCTBEHHBIC PEaKIIUU Ha KAaTHOHBI METaJIOB).

PacuérHeie 3ama4n.

Pacuétel macchl BemecTBa WM 00bEMa Tra30B MO HM3BECTHOMY KOJIWYECTBY BEIIECTBA, Macce WIH

00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIUYECTBA

BEIIECTBA) MTPOIYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 1 )KM3Hb

Ponp xumuu B oOecrieueHuN SKOJIOTMYECKOM, IHEPTeTUYECKON U MUIIEBOM O€30MaCHOCTH, Pa3BUTHH

MeauIuHbL. [IoHsATHE 0 HAYYHBIX METOIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUMN.

[Ipencrasnenus: 00 0OMIUX HAYYHBIX IPUHITUTIAX MPOMBIIIIEHHOTO TOJIYYSHHS BaXKHEHIITNX BEIIECTB.

UenoBek B MUPE BEIIECTB U MATEPUAJIOB: BaXKHEHIIIUE CTPOUTEIbHBIE MaTepUalbl, KOHCTPYKIIMOHHBIE

Marepuaibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuaibl s SJIEKTPOHUKH, HAHOMATEpHUabl,

OpraHUYECKHE U MUHEPATbHBIC YI0OPEHUSI.

XuMud U 3I0pOBbE YEIOBEKA: IMpaBHJIa HMCIOJb30BaHUS JICKAPCTBEHHBIX MpenaparoB, IpaBUiia

0€30MMacHOTO UCIIOIH30BAHMS MPENApaTOB OBITOBOM XUMUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3U.

Peanu3zanus MexmpenMeTHBIX CBsI3ed MpU U3ydeHUHU oO0IIel U HeopraHuueckod xumuu B 11 kiacce

OCYIIECTBIISIETCSI YepPE3 MCTOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATHH,

SIBJISIFOLIIMXCS] CACTEMHBIMU JJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKJIA.

OO01mIre ecTecTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3,

KiIaccuukanms, TEePUOJAUYHOCTh, HAOIIOJCHNUE, DJKCIIEPUMEHT, MOJICTUPOBAHNE, HW3MEPEHHE,

sIBJICHHE.

®dusuka: wmartepusi, DHHEprus, macca, aToM, OJJICKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOIl,
12



pPalMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUYECKH YpOBEHb, BEIECTBO, TeNo, O00BEM, arperatHoe
COCTOSIHME BEIECTBA, (PU3NUECKUE BEIMYMHBI U €AUHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHu3M, skocucremMa, ornocdepa, Makpo- U MUKPO3JIEMEHThI, BUTAMHUHBI, 0OMEH
BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorusg: XuMudeckass NIPOMBILUIEHHOCTb, METAJUIyprusi, IPOU3BOJCTBO CTPOUTEIbHBIX
MaTepHaloB, CEJIbCKOXO035HCTBEHHOE IIPOM3BOJICTBO, IUIIeBas IPOMBIIIIJIEHHOCTb,
(bapMarieBTHUECKasi IPOMBILIUIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKUX IPENaparoB, IPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€PHAJIOB, 3JIEKTPOHHAS IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHUH.
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ITNTAHMPYEMBIE PE3VIJIBTATBI OCBOEHIA ITPOI'PAMMEBI 11O XM HA FA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYAIONIUMUCS IMPOTPaMM
cpenHero oobmero oOpa3oBaHMsl (JIMYHOCTHBIM, METAaNpeAMETHBIM U TpeaMeTHbIM). Hayuwo-
METOJIMYECKOM OCHOBOM JJIsl pa3paboTKy MJIaHUPYEMbIX PE3yJIbTaTOB OCBOEHUS MIPOTrPAMM CPEIHETO
o011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.
B cooTBeTcTBUU C CHUCTEMHO-AEATEILHOCTHBIM IMOAXOJOM B CTPYKTYypE JHYHOCTHBIX PE3yJIbTATOB
OCBOEHUS MpeaMmeTa «XUMHsS» Ha YPOBHE CpeqHero obmiero oOpa3oBaHHS BBIJCIIECHBI CIEIYIOINE
COCTaBJISIIOLIHE:
OCO3HAaHHWE OOYYAOIIMMHUCS POCCHUMCKOW TPKIAHCKOW HMJACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPEICIICHUIO;
HaJIM4YMe MOTUBALIUU K 00YYEHUIO;
L[eJICHANPaBICHHOE Pa3BUTHE BHYTPECHHHUX YOCKICHUN TMUYHOCTA HA OCHOBE KIIFOYEBBIX [ICHHOCTEH U
UCTOPUYECKHUX TPaauIuil 0a30BOI HAYKU XHUMHH;
TOTOBHOCTh U CITOCOOHOCTh OOYYAIOIINUXCS PYKOBOJCTBOBATHCSA B CBOCH JEATCIILHOCTH IICHHOCTHO-
CMBICJIIOBBIMU YCTAaHOBKAMH, TIPUCYIIUMH IEJIOCTHON CHCTEME XHMHUECKOTO 00pa30BaHHSI;
HaJIM4YME MPABOCO3HAHUS JKOJIOTUYECKOM KYIbTYPhl U CIOCOOHOCTH CTaBUTh €U U CTPOUTH
KU3HEHHBIC TUTAHBI.
JIM9HOCTHBIE PE3yJIbTaThl OCBOCHUS MpeaMeTa «XHMHS» JIOCTHTAIOTCS B CIUHCTBE y4eOHOW U
BOCIIUTATEILHOM JIEATEIIBHOCTH B COOTBETCTBUU C TYMAaHUCTHYECKUMH, COIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJ€aJlaMH POCCUHCKOTO TIpa’kJaHCKOTO OOIecTBa,
MPUHATHIMU B OOILIECTBE HOPMaMU M TPaBWJIAMH IOBEACHMS, CIOCOOCTBYIOIIUMH IpolieccaM
CaMOITO3HAHUSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JTUYHOCTH OOYJAFOIIUXCS.
JIMIHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeAMeTa «XHMHS» OTPAXKAIOT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIPHON M MPAKTUYECKOW JeATeIbHOCTH OOYyYaroluXcs MO peaau3allid MPHHSITHIX B
o0I1ecTBe IEHHOCTEH, B TOM YHCIIE B YACTH:
1) rpa:knaHCKOro BOCIUTAHUA:
OCO3HaHUs 00YYAIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKCHUS K 3aKOHY U
MIPABOTIOPSIIIKY;
MIPEJICTaBJICHHSI O COLMAIbHBIX HOPMaX U MpaBUiIaX MEXINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE;
TOTOBHOCTH K COBMECTHOH TBOPYECKOH JICATEIHLHOCTH MPH CO3JaHUU YUEOHBIX MMPOCKTOB, PEIICHUH
y4eOHBIX U MIO3HABATEIBHBIX 337124, BBIMOJTHCHUN XUMHUYECKUX SKCIICPUMEHTOB;
CIIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTBhI JIPYTHX MpH
aHaJlM3e pa3INYHbIX BUJOB YUEOHOU NESTEIbHOCTH,
2) NIaTpHMOTHYECKOI0 BOCIIUTAHMSA
IIEHHOCTHOT'O OTHOIIICHUS K UCTOPUIECCKOMY M HAyYHOMY HACJICTUIO OTCUSCTBCHHOW XHMHH;
YBOXEHHUS K TPOIECCY TBOpYECTBAa B OOJACTH TEOPUU M MPAKTHYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHKCHHsI HAYKU €CTh Pe3yibTaT JUIUTEIbHBIX HAOIIOJACHUN, KPOIIOTIUBBIX
IKCIIEPUMEHTAILHBIX TIONCKOB, TIOCTOSIHHOTO TPY/Aa YIEHBIX U TPAKTHKOB;
WHTEpeca W T03HABATEIHHBIX MOTHBOB B TOJYYEHUH M IOCIICAYIOIIEM aHamM3e WHpopMamuu o
MEPEIOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XMMHH,
3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBE/CHHS,
CIIOCOOHOCTH OIICHUBATh CUTYallMM, CBSI3aHHbIE C XHWMUYECKUMHU SIBICHUSAMM, U TMPUHUMATDH
OCO3HAHHBIE PEIICHUs, OPUCHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
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TOTOBHOCTHU OLIEHUBATh CBOE MOBEJIEHUE U MTOCTYIIKM CBOMX TOBApUIIEH C MO3UIUII HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX IOCTYIKOB;
4) popMupoBaHUS KYJIbTYPHI 310POBbS:
IIOHMMAaHMsI LIEHHOCTEH 310pOBOT0 U OGe3011acCHOro 00pasa >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOI'O
OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;
coOoIeHUsT TPaBUil 0E30MacHOr0 OOpalleHus] ¢ BEIIECTBAMH B OBITY, MOBCETHEBHON JKU3HU U B
TPYZLOBOU JNEATEIBHOCTH;
IIOHMMaHMs IIEHHOCTU IpaBWJ WHAMBUIYaJIbHOTO M KOJUICKTUBHOIO O€30MacHOr0 IOBEIEHUS B
CUTYaLUAX, YIPOXKAIOIUX 30POBBIO U KU3HU JIIOJIEH;
OCO3HAHMSA IMOCTEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS ANKOTOJsI, HAPKOTHKOB,
KypeHus);
5) TpynoBOro BociuTaAHMSA:
KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4E€OHO-HCCIIEIOBATEIbCKONW AEATEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U APYTUX BUJAX ACITECIBHOCTH;
YCTAHOBKHM Ha aKTUBHOE y4YacTHE B PELICHUU NMPAKTUYECKUX 3ajlad COLMAIbHOM HAIpPaBIEHHOCTHU (B
paMKax CBOEro Kjacca, IIKOJIbl);
UHTEepeca K IMPaKTHYECKOMY M3Y4YEeHHIO Ipodeccuil pa3lIudyHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 110 XUMUH;
YBAXKEHUS K TPYAY, JIOIAM TPYla U Pe3ysbTaTaM TPYAOBOU NEATEIbHOCTH;
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBUAYAJIBHOM TpaeKTOpuu oOpa3oBaHus, Oynymieit
npodeccun U peanu3alu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U TOTPeOHOCTEH 0011IecTBa;
6) 3x0/10rMUecKOro BOCIIMTAHUA:
HKOJIOTHYECKHU 11€7€CO00Pa3HOro OTHOLIEHMS K NMPHUPOJIE, KAK MCTOUHUKY CYLIECTBOBaHMS >KU3HU Ha
3eMie;
MMOHUMAaHHUS TJI00aIbHOIO XapaKTepa HKOJIOTMUECKUX MPOoOsIeM, BIUSHUS SKOHOMHUECKHUX MTPOLECCOB
Ha COCTOSIHME TPUPOJTHON U COLIMAIIBHOMN CPEIbl;
OCO3HaHMA HEOOXOJMMOCTH MHCIOJb30BaHMUSA JOCTM)KEHUH XHMHUHU JJIs pPEUIeHHs BOIPOCOB
PalMOHAIBHOTO IPUPOAOIOIB30BAHNUS;
AKTUBHOTO HENPUATHS JEHUCTBUW, NMPHHOCAIIMX BpPEI OKPYXKAIOLIEH NPUPOJHON Cpele, YMEHHs
MIPOrHO3UPOBATh HEOJIArONpUSTHBIE 3KOJOTUYECKHE MOCIEACTBUS MPEANPUHUMACMBIX JEUCTBUN U
IIPEIOTBPALLATH UX;
HaJIM4YUs Pa3BUTOIO KOJIOTMYECKOIO MBIIUIEHUS, YKOJIOTHUECKON KyJIbTYpBI, ONbITA JESATEIBHOCTH
JKOJIOTUYECKOM  HANpPAaBICHHOCTH, YMEHUsA pPYKOBOJCTBOBAaTbCSI HWMH B  II03HABATEIIBHOW,
KOMMYHHUKAaTUBHOM U COIIMAJIbHOM MpakTHKE, CIIOCOOHOCTH M yMEHMsI aKTUBHO INPOTHUBOCTOSTH
uzaeosioruu xemohoouu;
7) HEHHOCTH HAYYHOI0 MIO3HAHHUS:
c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
00IIIeCTBEHHON MPAKTUKH;
MOHUMAaHMs CHeUU(UKA XUMHUU KaK HAayKH, OCO3HaHUS €€ poiu B (POPMUPOBAHMM PAI[OHAIEHOTO
HAYYHOT'O MBIIIJICHHS, CO3JaHUU LIEJIOCTHOTO MPECTaBIeHNs 00 OKpPYIKaIOIIeM MHUpE KaK O €IMHCTBE
MIPUPO/IBI U YEJIOBEKa, B MO3HAHUH MPHUPOIHBIX 3aKOHOMEPHOCTEN U pEelIeHUH MPoOIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;
yOexxIEHHOCTH B 0C000# 3HAUMMOCTH XUMHUH JIJIs1 COBPEMEHHON IMBUIIM3ALIMU: B €€ TYMaHUCTUYECKOM
HaMpaBICHHOCTH M BaXHOM pOJM B CO3/aHUM HOBOM 0a3bl MaTepUAIIbHOW KYJBTYPHI, pEIICHUH
rJ100aBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPT€TUUECKON, TTUIIIEBOI
1 3KOJIOTMYECKON 0€30I1aCHOCTH, B pa3BUTUHU MEAULIMHBI, 00ECIIEUEHNH YCIOBUI yCIIETHOTO TPy Aa 1
HKOJIOTUYECKH KOM(POPTHOM KHU3HH KaXKIAOT0 UiIeHa OOIEeCTBa;
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€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: MOHUMAHMS CYHIHOCTH METOJOB MO3HAHUS, MCIOJb3YyEMbIX B

€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh MOyYaeMble 3HAHUS JJIs aHAIH3a U O0BSICHEHHS

SIBJIGHUN OKPY’KAIOIIEero MUpa U MPOUCXOIANINX B HEM HU3MEHEHUI, yMEHUS JejaThb 000CHOBaHHbBIE

3aKJIIOUEHHUS Ha OCHOBE HaY4YHBIX (DaKTOB M UMEIOIIMUXCS JAaHHBIX C LENbI0 MOMyUYEHUs! TOCTOBEPHBIX

BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITETILHO UCTIOIb30BATh XMMUYECKHUE 3HAHUS JJISl PELLICHUS [TPOOJIEM B peaTbHbBIX

KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON eI TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUIO M CaMOOOpa30BAHUIO, K aKTHBHOMY

MOJIyYCHUIO HOBBIX 3HAHUH 10 XUMHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM TpyJAa B pa3inuHbIX chepax mpodhecCHOHaTIbHON AesITebHOCTH.
METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yibTaThl OCBOCHUS y4eOHOTo MpeMeTa « XMMUs» Ha YPOBHE CpPeIHEro o0IIero
o0pa3oBaHMs BKIIOYAIOT:

3HaYUMBIC T (OPMHUPOBAHHS ~ MHUPOBO33PECHHUS  OOYYAMOIIUXCS  MEXKAWCIHILTUHAPHBIC
(MEeXIIpeIMETHBIC) OOIIEHAYYHBIC TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOW KapTHHBI MUpPA H
crenu(uKy METOJ0B MO3HAHMs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO,
SHEprus, BIEHUE, IPOIecC, CUCTEMa, HAyUHbIH (haKT, MPUHIUI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOopHs, UCClIeIOBaHue, HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJbHbIE Yy4ueOHBbIC JeWCTBUsS (MO3HABaTEIbHBIE, KOMMYHHKATHUBHBIC, DPETYJISITUBHEIC),
obecneunBaromue (GopmMupoBaHue (PyHKIMOHAIBHON T'PaMOTHOCTH U COIMAIbHON KOMIETEHIIMH
oOyJarouxcs;

CIIOCOOHOCTH 00YYaIOIIUXCS MCIIOJIB30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKIEC
3HaHUS U YHUBEPCAJIbHBIC yUeOHbIC IEUCTBUS B TO3HABATEIILHON U COIIMAIIBHON MTPAKTHUKE.
MeTtanpeamMeTHbple  pe3yJabTaThl  OTPAXXalOT  OBJAJIEHWE  YHHUBEPCAIBHBIMH  Y4EOHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSIMHU.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€CTBUAMM:

1) 6a3oBble JIOrHYecKHeE TeiiCTBUS:

CaMOCTOSITENTLHO (POPMYITUPOBATEH U aKTYaTU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;
ONpeNeNATh UENH JEATEeIbHOCTH, 3a/JaBas NapameTpbl U KPUTEPUHM UX JIOCTUKEHUS, COOTHOCUTHh
pe3yIBbTaThI IEATETLHOCTH C TIOCTABIICHHBIMU LETISIMU;

WCIIOIh30BaTh MIPU OCBOCHUMW 3HAHUU MPHUEMBI JJOTUYECKOTO MBIIIJICHUS — BBIJCISITH XapaKTepHBIC
MIPU3HAKYU MOHATUM ¥ YCTAHABIMBATH UX B3aUMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIOIINE TOHATHUS IS
00BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHU;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIacCU(UKAIIMHU BEIIECTB U XUMHUYECKUX PEaKIIHil;
YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKTY N3YUaEeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHAYKTUBHBIC, NEAYKTHBHBIC, 1O aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH U TPOTHBOPEYHS] B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BBIBOABI M
3aKITIOUEHUS;

MPUMEHATHh B TPOIIECCe MO3HAHMS, MCIOJIb3yeMble B XUMUHU CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
peoOpa3oBhIBATH MOJIETbHBIC MTPEICTABICHHS — XUMUYECKHUI 3HAK (CUMBOIT) JIEMEHTa, XUMUYECKas
dbopMyna, ypaBHEHHE XHMHUYECKON pEaKIMu — TMPU PEHICHUH Y4YEOHBIX TIO3HABATENbHBIX H
MPaKTUYECKUX 3a]ad, TPUMEHSATh HAa3BaHHBIC MOJEIBHBIC TIPEICTABICHUS ISl BBISIBICHUS
XapaKTEPHBIX PU3HAKOB U3y9aeMbIX BEIIECTB U XUMHUYECKUX PEaAKITHi.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBHUS:

BJIAJIETh OCHOBAMH METOJI0B HAy4YHOI'O MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIH;

dbopMynupoBaTh IeId U 33Ja4d HCCIIEIOBaHUS, MCIOJB30BaTh MOCTABIEHHbBIE M CaAMOCTOSITENLHO
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c(OpMyIMpPOBaHHBIE BOIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHHUS M OCHOBBI Ui (POPMHUPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKIECHUI;

BJIa/IETh HABBIKAMH CAMOCTOSITENIbHOTO TUIAHUPOBAHUSI U MIPOBEICHUSI YUCHUUECKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHS HAOII0JaTh 3a XOJOM IIPOIIECCa, CAaMOCTOSITENIbHO MPOTHO3UPOBATh €ro
pe3yabTar, (HOopMyIUpoBaTh OOOOMICHHS M BBIBOABI OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB
WCCJICIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoAeTaHHON paboTe;

MpUOOpPETaTh OMBIT YYEHWYECKOM MCCIEI0BATENbCKOM M MPOCKTHOW NESTEIbHOCTH, MPOSBIATH
CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIHLHOMY MOMCKY METOJIOB PEIlIeHHUs MPaKTUYECKUX 3a/1ad,
IIPUMEHEHUIO PA3JIMYHbBIX METOJOB ITO3HAHUS.

3) pa6ora ¢ nungopmanmeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX MCTOYHMKAX HWHGOpMaluu (HAyYHO-TIOMyJsipHAs JHUTepaTypa
XUMHUYECKOTO COJep>KaHus, CIpaBOYHbIE T1ocoOus, pecypcbl HWHTepHeTa), aHaAIU3UPOBATh
MHGOPMAIIHIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUIECKU OLIEHUBATH €€ JOCTOBEPHOCTD
U HEMPOTUBOPEUYUBOCTH;

(dbopMynHUpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHBIE METOJABI MPU MOUCKE U 0TOOpe MH(pOpMAINH,
HE0OXOIUMOM sl BHITTOTHEHUS YUEOHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

MPUOOPETATh OMBIT UCIOIb30BaHMS NHHOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUIA U PA3ITUYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTHMAIbHYIO (OpMY NpencTaBieHus] HHPOpMauu (cxembl, rpadukw,
JarpamMmbl, TAOIHIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KAueCTBE CPEICTBA MpU paboTe C XUMUYECKOW HH(OpMAIIHEC:
NPUMEHATh MEXIpeAMETHbIe ((PU3NYeCKHe M MaTeMaTH4YeCKHe) 3HAKH M CHUMBOJBI, (OPMYJIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATTISIIHOCTH.

OBiajgeHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMHM 1€ CTBUSIMMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKJa€MOU TEMBI B X0OJI€ AHaIOra /UK IUCKYCCUH, BHICKA3bIBATh
uaeu, GopMyIrpoBaTh CBOU MPEIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS MPEAIOKEHHOM 3a1a4u;
BBICTYIIaTh € IPE3EHTAllMed pe3yJbTaTOB  IIO3HABATEIbHOM  JEATEIBHOCTH, IIOJY4YEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIIIOJIHEHUM XMUMHUYECKOTO dKCIIEPUMEHTA,
MPaKTUYECKOH padOThl MO HCCIEIOBAHUIO CBOMCTB M3yuyaeMbIX BEIIECTB, peau3allud y4eOHOTro
poeKkTa u (OpMYyJIUPOBAaTh BBIBOABI IO pe3yJbTaTaM MPOBEAEHHBIX MCCIEAOBaHUN MyTEM
COIJIACOBAHUS MO3ULUH B X07ie 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

OsJajieHNe YHHBEPCAJIbHBIMH PeryJsiTHBHbIMU J1eHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO MIO3HABATEIbHYIO JI€ATEIbHOCTD, ONIpeiess eé
eI W 3a7aud, KOHTPOJUPOBAaTh M IO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh Ipe/siaraeMblii
JITOPUTM JCWCTBUI NP BBHIOJHEHUH YUEOHBIX M HCCIEeNIOBATEIbCKUX 3aJ]la4, BEIOUpaTh Hanbolee
3¢ EKTUBHBIN CIIOCOO UX PELICHHs ¢ YYETOM MOJIyYEeHUSI HOBBIX 3HAHUIN O BEIIECTBaX U XUMHUECKUX
peaKkuusx;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HAa OCHOBE CaMOaHalli3a U CaMOOIEHKH.

IHNPEIMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUs OTPAXKaOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O XMMHUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa, POJIM XUMHUU B TO3HAHUU SIBIICHUI NPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHON T'PaMOTHOCTH, HEOOXOIMMOM IJIsl peleHus] MPaKTUUeCKUX 3ajad u
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HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IPUPOIHOMN Cpeie;
BJIQJICHUE CHUCTEMOM XHMMHYECKMX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIIOJATalolue IOHSATHS
(XMMMUYECKUIl  DJIEMEHT, aToM, OJJEKTpOHHAas 000Jl0Yka aToMa, MOJIEKYJIa, BaJEHTHOCTb,
JIEKTPOOTPHULIATEILHOCTh, XUMUYECKasl CBSI3b, CTPYKTYpHas popmyia (pa3BEpHyTas U COKpalEHHAas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNleT, (yHKIIMOHATbHAS TPYIINa, PanuKal,
H30MEpUsl, U30MEPBL, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YTIIEBOAOPOIBI, KUCIOPOI U a30TCOAEPKALLHE
COEZIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUU
U 33aKOHBI (TEOpUs CTPOCHMsI opraHuueckux semects A. M. ByTiepoBa, 3aKkOH COXpaHEHUS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUU; MUPOBO33PEHYECKUE 3HAHUS, JIEKAIIIE B
OCHOBE IIOHUMAaHUS IPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHHUH, (PaKTOIIOTHYeCKHEe CBEACHUS
0 CBOIicTBax, cocTaBe, MOJIY4YEHUHM M O€30MACHOM HCIOJIb30BAaHUM BAXKHEHIIMX OPraHUYECKUX
BEIIECTB B ObITY U IPAKTUYECKOMN 1EATEIILHOCTH YEJIOBEKa;
c(OPMHPOBAHHOCTh YMEHUN BBISBIATH XapaKTepHbIC MPH3HAKK TOHSATHH, YCTaHABIMBATH UX
B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALICHUI OPraHUYECKUX COCIUHEHUN;
C(OPMHPOBAHHOCTh ~YMEHUH  HUCHONB30BATh XMMUYECKYIO CHUMBOJHUKY JUISI  COCTABJICHMS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON) (HOpMyJl OpraHMYECKUX BEIIECTB U
YPaBHEHUH XMMHUYECKUX PEaKLMM, U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKMX BEIIECTB IS
MJUTFOCTPALIMY X XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;
c(OPMHPOBAHHOCTh YMEHUH yCTaHABIIMBATh IPUHAIEKHOCTh U3yUEHHBIX OPIraHUYECKHUX BEIIECTB 10
UX COCTaBYy U CTPOCHUIO K ONpeeEHHOMY Kiaccy/rpynie coequHeHni (yraeBogopoibl, KUCIOPO U
a30TCOJEpXKAIINE COEIUHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUs), JaBaTh UM Ha3BaHUS IIO
cucremarnyeckoil HomeHkiatype (IUPAC), a Taxxe NpuBOAUTH TPUBHUAIbHBIE Ha3BaHUs OTJEJIbHBIX
OpPraHUYECKUX BEIIECTB (STWJIEH, NPONMUJIEH, AaleTUJIeH, STWICHIJIMKOJIb, TJIHLUEPUH, (GEHOI,
¢dopmanpaerus, aueTanabAeru]l, MypaBbUHAs KHCIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIOTa,
CTeapuHOBas KUCJIOTA, [NII0K03a, PPyKTO3a, Kpaxmal, LeJIJII0103a, [NIULKH);
c(OPMUPOBAHHOCTh YMEHUS OINPEAEATh BUABl XUMUYECKOW CBS3U B OPraHMYECKUX COEIMHEHUSX
(oaMHapHbIE U KpaTHbBIE);
c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSTH MOJ0KEHUSI TEOPUU CTPOCHHSI OpraHNYECKUX BemecTB A. M.
BbytnepoBa st 00bsSCHEHUS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXpaHEHUsI MacChl BEUIECTB;
Cc(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (U3NYECKHEe M XHUMHUYECKHE
CBOWCTBA TUIHWYHBIX IMPEICTaBUTENIEH DPA3IUYHBIX KJIACCOB OPraHMYECKHUX BEIECTB (METaH, JTaH,
STUJICH, TPOMWJIEH, aleTuiieH, OyTtaauen-1,3, metunOyramueH-1,3, OeH30J7, METaHOJ, 3TaHOI,
STWIEHIJIMKOJb, TJIMIEPUH, (EHOJ, aleTajabAeruj, MypaBbHHas M YKCyCHas KHUCJIOTHI, TJIIOKO03a,
KpaxMaJl, HeJIJII0JI03a, aMUHOYKCYCHAst KUCIIOTa), HILTFOCTPUPOBATh T€HETUYECKYIO CBA3b MEXK/1y HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHH C UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;
cOPMUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh HCTOUYHUKHU YTJIEBOJOPOJHOTO ChIpbs (HE(TH,
MPUPOJAHBIN Ta3, yroib), CHOCOOBI UX MEpPepadOTKU M MPAKTUYECKOE TNPUMEHEHHE IPOIYyKTOB
nepepadoTKH;
c(OPMHPOBAHHOCTH YMEHUI MPOBOANUTH BBIYMCICHUS 10 XUMUYECKHM ypaBHEHHSIM (Macchl, 00bEMa,
KOJIM4YECTBA UCXOJIHOTO BEILIECTBA UJIU MPOIyKTa PEaKIuu 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIINH);
c(OPMHPOBAHHOCTh YMEHUH BIAJETh CUCTEMOH 3HAaHUN 00 OCHOBHBIX METOJIaX HAyYHOTO MMO3HAHMS,
UCMOJIb3YEMBIX B XUMUU MPU U3yUYEHUH BELIECTB U XMMUYECKHX SIBJICHUH (HaOojeHne, U3MEpEeHHe,
9KCIIEPUMEHT, MOJIEIHPOBAHHUE), HCIOJIb30BaTh CHCTEMHbIE XUMHUYECKHE 3HAHUS [Js MPUHATUS
pELICHN! B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEHICCTBAMH U UX IIPUMEHEHHUEM,;
c(OPMHPOBAHHOCTh yYMEHUH COONMIOAAaTh TpaBUJIa IOJI30BAHMS XUMHUYECKOW TMOCYIOH H
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71a00paTOpPHBIM 00OPYZOBAaHUEM, a TAaKKe IMpaBHia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHU C
WHCTPYKIMSAMU 110 BBIITOTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBIMOJIHATH XUMHUECKUN SKCIIEPUMEHT (IIPEeBpaICHHUS
OpraHMYECKUX BEIIECTB IIpM HArPEBAHMM, IIOJIyYEHUE OSTUJIEHA M H3YyYEHHE €ro CBOIMCTB,
KAueCTBEHHbIE PEAaKLMM OpPraHMYECKHUX BEIIECTB, JCHATypalus OEIKOB IpU HarpeBaHUH, LIBETHBIC
peaknuu OEJIKOB) B COOTBETCTBUM C NPAaBWIAMH TEXHHMKHM O€30MaCHOCTH TpPU OOpamieHuHu C
BEUIECTBAMH U  JITAOOpPaTOpPHBIM  O0OpPYJIOBaHUEM, MPEACTABIATH PE3YyJIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3alliCH YPaBHEHUH COOTBETCTBYIOIIUX PEaKIil U GOpMyIHpOBaTH BHIBOJIbI
Ha OCHOBE 3THUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKU aHAIM3HPOBATH XUMHUECKYIO HH(POPMALIUIO, MTOTy4aEMYIO
U3 pa3HbIX UCTOYHHUKOB (CpesicTBa MaccoBoi nHbopMaluu, IHTepHeT u Apyrux);
c(hOpMUPOBAHHOCTH YMEHU COOJIIO1aTh ITPaBUIIAa SKOJIOTHUECKH 11eJIeCO00Pa3HOro MOBEACHUS B OBITY
U TPYZI0BOM JEATENBHOCTH B LIEJIIX COXPAHEHUS CBOETO 3/I0POBBS U OKPYKAIOLIEH IPUPOAHOM CpeIbl,
OCO3HAaBaTh OMACHOCTH BO3JCHCTBUS Ha >)KUBBIE OPraHU3MBbI OIPEACIEHHBIX OPIraHUYECKUX BELIECTB,
noHumast cmbici nokazatens [1JIK, moscHATh Ha mpuMepax crocoObl yMEHBIICHHSI ¥ TPEIOTBPALIICHHS
UX BPEIHOTrO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKA,

Ui 00YYarOIIMXCsl ¢ OTPAaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbs: YMEHUE MPUMEHSATH 3HAHHS 00
OCHOBHBIX JOCTYIHBIX METO/IaX [T03HAHUS BEIIECTB U XUMHUECKUX SIBJICHUI;

JUISL CJIETIBIX M CIa00BUIAIIMX O0YYaAIONIMXCSA: YMEHUE UCIOIb30BaTh PEIbe(HO-TOUEUHYIO CUCTEMY
obo3nauenuii JI. bpaiins mis 3anucu XumMudeckux Gopmyl.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4eckasi XuMHUs» OTPaKaroT:
Cc(OPMHUPOBAHHOCTh MPEACTABICHUN: 0 XUMUUECKON COCTaBIIAIONIEH €CTECTBEHHO-HAyUYHOW KaPTUHBI
MHUpa, POJIM XMMHUU B TO3HAHUU SIBIICHUI NPUPOABI, B (POPMUPOBAHUU MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs] MPAaKTUYECKUX 3a7ad U
HKOJIOTUYECKH 0OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpeie;
BJIAJICHUE CHUCTEMOM XMMHMYECKUX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIIME IOHATUSA
(XMMHUYECKHUIl DJIEMEHT, aToM, U30TOI, S-, P-, O- BIEKTPOHHBIC OPOUTAII aTOMOB, MOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJI€HTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKast
CBs3b (KOBaJICHTHAs, MOHHAs, METAJNIMYECKas, BOJOPOJHAs), KpUCTaJUIMYecKass pelIETKa, THUIIbI
XUMUYECKUX PEaKLUii, pacTBOP, DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, IEKTPOIUTHYECKAs TUCCOLUALNS,
OKHUCJIUTEJb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON PEAKINHN, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPUS AJIEKTPOIUTUYECKON qrcconuanum, nepuoanueckuii 3akol /1. 1. Menaeneesa, 3akoH
COXpaHEHUsT MacChl BEILECTB, 3aKOH COXPAHEHHs W IPEBPALECHUS HDHEPIUU IIPU XUMUYECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHNUS, JIEXKAILNE B
OCHOBE [TOHUMAaHUsI IPUUUHHOCTU U CHCTEMHOCTH XUMUYECKHX SIBICHUHN, (PAaKTOIOrMUECKHE CBEIEHUS
O CBOMCTBax, COCTaBe, MOJYyYEHUH U OE30MacHOM HCMOJIb30BAaHUM BAKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOH 1A TETbHOCTH YEIIOBEKa,
C(OPMHPOBAHHOCTh YMEHUN BBIABIATH XapaKTepHbIe IPHU3HAKK TOHATHH, YCTaHABIMBATh UX
B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE TIOHATHUS IIPH ONMCAHUM HEOPTaHUYECKUX BEUIECTB U
WX TIPEBPALLECHNN;
c(OPMHPOBAHHOCTh YMEHUN HCMOJIb30BATh XUMUYECKYIO CHUMBOJHKY JUIS COCTaBIeHHUS (Popmy
BEUIECTB M YPAaBHEHMM XUMHUYECKMX peakiuil, cucremarndeckyro HomeHkinarypy (IUPAC) u
TPUBUAJIBHBIE HA3BaHMsI OTIENbHBIX HEOPTaHWYECKUX BellecTB (yrapHbI Tra3, YIJIEKUCIbI ras,
aMMHMaK, raiiéHasl U3BeCTb, Heral€Has U3BeCTb, MUThEBask COJa, MUPUT U JAPYTHUE);
c(OPMHPOBAHHOCTH YMEHHI ONPEEIATh BAJICHTHOCTh U CTENICHb OKHUCIICHUSI XUMHUYECKUX 3JIEMEHTOB
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B COCIMHEHUSIX PA3IMYHOr0 COCTaBa, BUJ XUMUYECKOM CBsI3H (KOBAJICHTHAsL, MOHHAS, METAJUTMYECKas,
BOJIOPOAHAs) B COCAMHEHUSX, THUI KPUCTAUIMUYECKOM PEIIETKH KOHKPETHOTO BEIECTBa (aTOMHasi,
MOJIEKYJIsIpHAs, MOHHAs, METaJUIMYecKasi), XapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHUYECKUX
COCTMHEHHI,
c(hOPMUPOBAHHOCTh YMEHHN YCTaHABJIMBATH MPUHAIICKHOCTh HEOPTraHMYECKHUX BEHIECTB MO WX
COCTaBY K ONPeACNEHHOMY KJIacCy/TPYIINe COSAMHEHUA (MIPOCTHIE BEIIECTBA — METAJIIBI K HEMETAJLIHI,
OKCH/Ibl, OCHOBAaHHUsI, KUCIIOTHI, aM(PpOTEpHBIE TUAPOKCUIBI, COJIH);
cOpPMHUPOBAHHOCTh YMEHHUH pPACKpbIBaTh CMbICH Ieproaudeckoro 3akona JI. WM. MennaeneeBa u
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOIIY0, OOBSICHUTEIHHYIO U TPOTHOCTHYECKYIO (DYHKIINU;
cOPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKUX
aneMeHToB 14 mepuonoB Ilepuogmyeckoil cucteMbl XumMuyeckux snemeHToB [[. M. MeHnneneena,
UCIIOJIB3YS TOHATHS «S-, P-, O-3JIEKTPOHHBIC OpOHMTANIN», «IHEPreTUYECKUE YPOBHU», OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCIMHEHHUM MO MEepHojiaM U
rpymnmnam [lepuoardeckoil cucteMsl XUMUYECKUX 1eMeHTOB [I. 1. Menneneesa;
chOpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIIECTB Pa3NIUYHBIX KJIACCOB, OATBEPKIATh CYIIECTBOBAHUE T€HETHUECKON CBA3H
MEXJy HEOPraHMYEeCKHMMH BEIECTBAMH C IMOMOIIbI0 YpaBHEHUI COOTBETCTBYIOIIMX XMMHUYECKUX
peakuuii;
c(hOPMUPOBAHHOCTh YMEHHS KJIACCU(DUIIUPOBATH XUMUYCCKUE PEAKIIUU 10 PA3TUYHBIM IIPU3HAKAM
(uMcily ¥ COCTaBy pearvdpyrmolluxX BEIIeCTB, TEIUIOBOMY 3(h(eKTy peakiuu, U3MEHEHHUIO CTEIeHeH
OKHCJICHUS AJIEMEHTOB, 00OpAaTUMOCTH PEAKIINH, yUYACTHIO KaTalu3aTopa);
cOPMUPOBAHHOCTh YMEHHH COCTABJISITH YPAaBHEHHUS PEAKIMH pa3IMYHBIX THUIIOB, MOJHBIC H
COKpalI€HHbIC yPaBHEHUS PEaKlnii HOHHOTO 0OMEHA, YUUTHIBAsI YCIOBHS, IPU KOTOPBIX ATH PEAKIIUU
UIYT 10 KOHIIA;
chOpPMUPOBAHHOCTh YMEHHMH TPOBOAUTH PEAKLUU, TMOATBEPXKAAIONIME KAaueCTBEHHBIHM COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM MyTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpPaX HEOPTaHUYECKUX BEIIECTB;
c(hOpMUPOBAHHOCTh YMEHHUI PacCKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaAKIIHii
MOCPEACTBOM COCTaBIIEHUS AIIEKTPOHHOTO OallaHCa ITUX PEaKLnid;
c(hOpMHUPOBAHHOCTb YMEHUN OOBACHSITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKITUU OT Pa3IuUHbIX
(hakTOpOB; XapaKTep CMEIICHUSI XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/ICUCTBUS
(mpunnun Jle HlaTtense);
chOpPMUPOBAHHOCTh YMEHHMM XapaKTEepH30BaTh XHMHUYECKHE TMPOIECCHI, JIekKAIIMe B OCHOBE
MPOMBIIIJICHHOTO ~ TIOJIYYeHHS CEepHOM KHUCIOTHI, aMMHakKa, a Takke CHOPMUPOBAHHOCTD
MPEACTaBICHU 00 OOMMX HAyYHBIX MPHUHIMIIAX M DSKOJOTHYECKUX MpoOieMax XHUMHYECKOTO
MIPOU3BOJICTBA;
c(hOpMUPOBAHHOCTh YMEHUH MPOBOAUTH BBHIYHUCICHUS C MCIIONH30BAHUEM TMOHSITHS «MAaccoBasi OIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH ra30B MPHU XUMHUUYECKHX PEAKIIHIX, MAaCChl BEIECTBA
uau 00béMa Ta30B MO HW3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WWIM OOBEMY OJHOTO W3
YYaCTBYIOIIMX B PEaKIMH BEMIECTB, TEIUIOBOTO d((dekTa peakinu Ha OCHOBE 3aKOHOB COXPAHCHHUS
MacChl BEUIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTHUH;
chOpMHUPOBAHHOCTh YMEHHH COOJIIOJAaTh TIpaBWja TOJB30BAHUS XUMHYECKOM TIOCYIO0M U
abopaTOpPHBIM O0OPYJAOBAaHUEM, a TAaKXKe MpaBHJIa OOpAIIeHHs] C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMH IO BBITTOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;
c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIMIONHATH XUMHUYECKUN SKCIEPUMEHT (pa3ioKeHUe
MEePOKCHAa BOJOPOJIa B MPHUCYTCTBUU KaTaau3aTropa, OMpeaelieHHe Cpeabl PacTBOPOB BEIIECTB C
MTOMOUIBI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE PA3UYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKIyy, peakuyl MOHHOTO OOMEeHa, KadyeCTBEHHBbIC peakIMH Ha cyibdar-, kKapOoHAT- U XJIOPU-
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AQHHUOHBI, HA KAaTHOH aMMOHUS, PELIEHUE HDKCIEPUMEHTAIBHBIX 3adad Mo TeMaMm «Mertauibl»y u
«Hemeranb») B COOTBETCTBHUH C MPABUTIAMH TEXHUKU 0€30MaCHOCTH MPU OOPAIIEHUH C BEIIECTBAMHU
1 71a00paTOpHBIM 000pyA0BaHUEM, IPEACTABIATH PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B hopMme
3alMcyU YpaBHEHHI COOTBETCTBYIOIIMX peakiuuii U (POpMyJIUPOBATh BBIBOABI HA OCHOBE 3THUX
pe3yabTaToB;

c(hOPMUPOBAHHOCTh YMEHUI KPUTHYCCKH aHATH3UPOBATH XUMUYECKYI0 WH(OPMAIIHIO, TIOTYyYaeMYIO
U3 pa3HbIX UCTOYHHUKOB (Cpe/IcTBa MACCOBOM KOMMYHHUKAIMK, IHTEpHET U APYTHUX);
c(hOpMUPOBAHHOCTh YMEHUI COOITI0OIaTh ITPaBHIIa SKOJIOTMUECKH 11€JIECO00Pa3HOT0 MOBEICHUS B OBITY
U TPYJOBOM JIEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOILLEH PUPOJHOMN CPEIbL,
OCO3HABaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBbI ONPEICIIEHHBIX BEILIECTB, IOHUMAast CMbICIT
nokazarens [IJIK, mosicHsaTh Ha mpuMepax crocoObl YMEHbBIIECHUS U IPEJOTBPAIICHUS] UX BPEIHOTO
BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa;

U OOYYAIOIIUXCSl ¢ OTPAHMYECHHBIMH BO3MOXKHOCTSIMH 3J0POBbs: YMEHHUE MPUMEHSATH 3HAHHS 00
OCHOBHBIX JOCTYIIHBIX METOJIaX MTO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUI;

JUISL CJIETIBIX M CTTa00BUIMIIMX OO0YYAIONINXCS: YMEHUE HCIOIb30BaTh PEIbe(PHO-TOUCUHYIO CHCTEMY
obo3nauenuii JI. bpaiins mist 3anucu XuMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HaumenoBanue
° (ungposbie)
n/m  PA3ACIOB H TEM Beero Kontpoabuble IIpakTuyeckue 0Gpa3oBaATETBHbIC
NporpamMmmMsl padoTbI padoThbI pecype
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOM XMMUM
[Ipenmer
OpraHu4eCcKon
11 )éfll)\igl{'l/gleopnﬂ 3 bubaunorexa [IOK
OpPraHUYECKUX
coenuHEeHUN A.
M. bytneposa
HWroro no pazneny 3
Paznea 2. Yraesogopoasbl
[IpenenbHble bubnnorexa [HOK
2.1 YTJIEBOIOPOIbI 2 BuprtyansHbie
— QJIKAHBI nabopaTtopuu
Henpenensubie
YTJIEBOJOPO/BI: bu6mmoreka [JOK
2.2 QJIKEHBI, 6 1 Bupryanbasie
aJIKa/IuEHBI, naboparopuu
QTKIHBI
bu6mmoreka [IOK
2.3 Apomatuieckue 2 Bupryanbasie
YTIIEBOJOPOIBI pTy
nabopaTtopuu
IIpupoausie
HUCTOYHUKH
2.4 YTJIIEBOJIOPOIOB 3 1 bubnuoreka [IOK
1 UX
nepepadoTka
Hroro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Crnuptsl. ®enon 3 bubnuoreka [IOK
AJIbJIETUIBI.
KapOonoBsie bubmuoreka [IOK
3.2 KHCIIOTBHI. 7 1 BuprtyanbHbie
CrnoxHble naboparopun
3¢upbl
3.3 YrneBoasl 3 1 bubmuoreka [JOK
Hroro mo pasueny 13
Paznen 4. A3oTcoaeprkaniue OpraHnyecKkue coeIuHeHus
41 AMUHBI. 3 bu6mmorexa [IOK
' AMHUHOKHUCIOTHI. Bupryanbsnbie
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benku nabopaTtopuu
HWtoro no pazneny 3
Paspnen 5. BeicokoMoOJIeKy A pHbIE COeIUHEHUSA
[ImacTMacchr. bu6mmoreka [IOK
5.1 Kayuyku. 2 BuprtyanbHbie
Bonokna nabopaTtopuu
Hroro mo pazaeny 2
OBUIEE
KOJIMYECTBO 34 5
YACOB 10
[TPOI'PAMME
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11 KITACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undgposbie)
n/m  PA3ACJI0B H TeM Beero Kontpoabnbie IIpakTunyeckue 0Bpa3oBATETBHbIE
NporpaMmmasl padoThI padoTbI pecype
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue
aTOMOB.
Ilepuonnueckuii
3aKOH U
11 [lepuonnueckas 3 Bbu6muotexa [JOK
cucrema
XUMHUYECKHX
sneMeHToB [. W.
Menpeneena
Crpoenue
BEIIIECTBRA.
1.2 MHorooGpasie 4 bubmmoreka [JOK
BEIIIECTB
bubnuoreka [{OK
XuMH4yecKue
1.3 6 1 1 BupryanbHbie
peaxkuu
nabopaTopuu
Hroro no pazueny 13
Pa3nen 2. Heoprannueckasi xumusi
bubmmoteka IIOK
2.1 Mertaubl 6 1 BuprtyansHbie
nabopaTopuu
bubmmoteka IIOK
2.2 Hewmerainmnsl 9 1 1 BupryanbsHeie
naboparopuu
Crasp bubnuoreka [{OK
23 HEOPTaHUYECKUX 2 BHpTyabHble
U OPTaHUYECKUX
nabopaTopuu
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus u :KU3Hb
3.1 ‘ XHUMHMS U )KU3Hb 4 bubmuoreka [JOK
Hroro mo pazaeny 4
OBIIEE
KOJIMYECTBO
YACOB I1O 34 2 3
I[MPOT'PAMME
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