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Pabouas mporpamma mo yueOHOMY mpenmeTy «Xumush» (0a30BbId ypOBEHb) JIS
10-11-x xiaccoB pa3paboTaHa Ha OCHOBE CJICTYIONIUX IOKYMEHTOB:
e (eaepasibHBIM TOCYTApPCTBEHHBIM 00pa30BaTEIbHBIN CTAaHAAPT CPEIHETO
oO1ero o0OpazoBaHusl, yTBEPKICHHbBIN NpukazoM MuHoOpHayku Poccun ot
17.05.2012 No 413 (¢ uBMEHEHUSIMU);

e (eaepanpHas oOpa3zoBaTebHAS MIPOTpaMMa CPEIHEro O0IIero oOpa3oBaHusl,
yTBepKAeHHas npuka3om Munnpocsemenus Poccun ot 18.05.2023 Ne 371
(C UIBMEHEHUSIMM);

® OCHOBHas 0Opa3oBareiibHas TporpaMma CpeAaHero oOmiero oOpa3oBaHUs
MBOY COMI Ne 13.

MOSACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XuUMUM Ha YPOBHE CpeaHero ooOuero ooOpa3oBaHuUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit @enepanunn», TpeOOBaHU K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHOM MPOrPaMMBI  CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, c¢ yuérom KoHueniuu mnpenojgjaBaHus
y4eOHOro mpeamera «XuMus» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoii
denepaivy, peamu3yOMIUX OCHOBHBIE O0pa3oBaTeNbHBIE MPOTPAMMBI, U
OCHOBHBIX TONOXKeHU «CTparerun pa3BuTus Bocnutanuss B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsikenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0J0B K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTpareruu 00ydeHusi, BOCITUTAHUS U Pa3BUTHUSL O0YYAIOIINXCS CPEJACTBAMU
yueOHoro npeamMera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHsle noioxkenns GI'OC COO o B3auMOOOYCIOBICHHOCTU LIEJIEH,
colepXkaHusi, Pe3yJbTaTOB OO0y4YeHHUs U TPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMHU
00111€00pa30BaTEIbHON  OpPraHu3aliK, SBJSIETCS HEOThEMJIEMON YacThi0 HX
oOpazoBanHoCcTH. OHO CIY)XHT 3aBEpIIAIONIMM DJTAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYLINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHs. OJTH LEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYPHI
YeJioBeKa, a TakKKe DJKOJOTMYECKM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3JI0POBBI0 M TNPUPOAHOM cpeme. Peammsyercs xumudeckoe oOpa3oBaHUE
00yJaroNMXCcsl Ha YPOBHE CPEIHEr0o o0IIero oOpa3oBaHusi Cpe/icTBaMU Y4eOHOTO
npeaMera «XUMHSD, COJEpKaHUE M TMOCTPOCHHE KOTOPOTO OIpEAENICeHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenupuKH HAyKH XUMHH, €€ 3HAYCHUS B



MO3HAHUU TIPUPOJLI U B MaTEPHAIBHOW XKU3HM OOIIECTBA, a TaKke C y4E€ToM
o0mMX 1eel M MPUHIMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpesiHero odiero oopazoBanusi B Poccuiickoii denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYI0 POJb B
COBPEMEHHOM IMBUWIM3AIMHN, B CO3JJaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHKE PAIIMOHATHEHOTO HAYYHOTO MBIIIICHUS,
B CO3/IaHME€ LEIOCTHOTO MPEJCTABIEHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABLI M YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XMMUU HA OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH O0JIACTSIMU TPUMEHEHUSI.

TecHO B3aUMOJAECHCTBYSI C APYTMMHU €CTECTBCHHBIMU HayKaMH, XUMHUS CTajia
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpPbl, HEOOXOAUMbBIM YCIOBHEM YCHEIIHOTO
TpyJla ¥ >KM3HU KaXJI0ro wieHa oOmectBa. CoOBpeMEHHass XMMHUSI Kak Hayka
co3ujaTelibHas, KaK HayKa BBICOKMX TEXHOJIOTUM HalpaBlieHAa Ha pEUIeHUE
00aNbHBIX TPOOJIEM YCTOMYMBOIO pPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHbI 3JOPOBBA.

B coorBercTBUM ¢ 0OmMMH TENSIMH U TPUHIUIIAMUA CPETHErO OOIIETro
oOpazoBanus cojepskanue npenmera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0 MM Ui  BbIpaOOTKH  MHPOBO33PEHUYECKHX
OpPHEHTUPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJHKCHUS
00pa3oBaHMsl B pa3IMUHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocTaBnstomiuMu  npeAmMeTa «XHUMHS» SBISIIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOmas W HEOpPraHWuYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HayKH: CHCTEMaA
3HaHUI MO HEOPraHUYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUUN U3 OOIIeH XUMUU) U
opraHnyeckon xumuu. PopMuUpoOBaHNE NAHHOW CHCTEMBI 3HAaHWM NPU U3YYEHUU
npeaMera oOecleynuBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEro MHOI000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkanus KypcoB — «OpraHuueckas xumus» u «OOmas u
HEOpraHuyeckas XuUMus» c@opMHUpoBaHa B MpPOrpaMMe MO XMMHUU Ha OCHOBE
CHUCTEMHOT0 TOAXOJa K U3Y4YEHUI0 Yy4eOHOro Marepuana H OOyCIIOBIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  OMNpPENEIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OpPraHM4YeCKOW XHMHUHU BEIIECTBA
paccMaTpuBalOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHS OpPraHWYECKHUX
COCAMHEHHM, a TAaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuu BenlecTB. CBeneHus 00 H3ydaeMblX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHHU — OT YTJIIEBOJOPOJIOB JIO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEIMHEHUHA. B Kypce OpraHM4eckoll XWMHUHU TOJYYalOT pPa3BUTHE



chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs MEPBOHAYAILHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3H, KJIACCU(UKAITMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pPEaKIIUH.

[lonq HOBBIM YyIJIOM 3peHUsT B TNpeaMeTe «XUMHs» 0a30BOro YpPOBHS
paccMaTpuBaeTCs H3yYCHHBIH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
TEOPETUUYECKH Marepuanl © (PaKTOJIOTHYECKHE CBEJIEHUS O BEIIeCTBaX U
XxuMHuueckoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMHUS» OOyYarolmUMCsl TMPEIOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUONYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJNOJIOTHYECKUX TO3UIUH,
Iy0Xe TOHSATh HUCTOPUYECKOE U3MEHEHHE (YHKIMH H3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BOXXHEWINIMX BEIIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOWCTBaX W MPUMEHEHHH, & TAKKE O XMMHUYECKHX PEAKUMSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX MPOTEeKaHus JomnoyHseTcs B Kypcax 10 um 11 xkmmaccoB
AJIEMEHTAMHU COJICPXKAHUS, HUMEIOIMIUMHU KYJIbTYpOJOTHUUECKUNA W TPHUKIIAJHOU
XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aMMOCBS3UM XUMHUU C
JPYTMMHM HayKamH, PacKpbIBalOT €€ POJib B IMO3HABATEIBHOW M MPAKTUYECKOU
JESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpYECTBA B O0OJIACTU TECOPUM W MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XWMHEH, KPUTUYECKH OCMBICIHBATh WH(OOPMAIUIO U
NPUMEHATh €€ Uil TIOMOJIHEHUS 3HAHUW, PENIEHUS WHTEIUICKTYyalIbHBIX U
AKCIIEPUMEHTAJIbHBIX UCCIEI0BATEIBLCKUX 3a71a4. B 11eom cojaepkanue yueOHOro
npeaMera  «XHUMHUS»  JAHHOTO  YPOBHS  M3YyYEHUST  OPUEHTHPOBAHO  Ha
dbopmupoBaHrUe y OOYYAIOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJII TMTOHUMAaHUS
dbunocodckux uaeH, TakuX Kak: MaTepuaibHOE €IMHCTBO HEOPTaHHMYECKOTO U
OpPraHUYeCcKOro Mupa, OOYCIOBJIECHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHUEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM MYTEM OJKCIEpPUMEHTa U
pelieHus MPOTHBOPEUYUH MEXKIy HOBBIMU (akTaMu ©  TEOPETUUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU YKOJOTUUECKHUX MpodsieM, a
TaKke NpodseM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nnane pemeHus 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOydJaronmxcsi TPUHATBIE TPOrPaMMON MO XHWMHUM TIOJIXOJbI K OIPEICICHHUIO
COJICp)KaHUSI W TIOCTPOCHHS TpeaAMeTa TNpeaycMaTpuBalOT (GOpPMUPOBAHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHUCTBUWA, HWMEIOIIHUX 0a30BO€ 3HAYEHUE JJId
pPa3NUYHBIX BHUJOB JCSATEIBHOCTU: peUIeHUs MpoOJieM, TOUCKa, aHajdu3a W
00paboTku nHpopMaIu, He0OOXOAUMBIX JJII MPUOOPETEHUS OIbITa TPAKTUYECKON



U HCCJIEI0BATENbCKOW AEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMHH.

B mpakTtuke mnpenogaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOIIETro
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus, Mpy ONpeeIeHUN
COZIEP)KATEIIbHOM XapaKTEePUCTUKHU LIeJIe H3y4YeHUs MpeaMeTa HalpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOM HAyKH Kak 00JIAaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NEeSATEIbHOCTH Y€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C
METOJIMYECKOW TOUKM 3PEHHUSI TAKOW MOAXOJ K OIPEACICHUIO LEJEH W3y4YEeHUs
MpeaMETa SABJISIETCS BIOJHE OMPAB/IaHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LEJSIMH H3YUYCHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCSA:

e (QopMHpOBaHHWE CHCTEMBl XMMHYCCKMX 3HAHUHW KaKk  BaKHEHIIEH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOUW KAapTHHBI MHpA, B OCHOBE KOTOPOM
JIeKAT KITIOUEBBIC MOHATHS, (PyHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE W TMOHHUMAaHHUE CYIIHOCTH JOCTYITHBIX
00001IEHNIT MUPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIIEHHWE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHS;

e (opMHupOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOJIaX MO3HAHUS
BCIIECTB M XUMHUUYECKUX PpEAKIUNA, HEOOXOIUMBIX Jisi TPUOOpETCHUS
YMEHHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHHH M CIOCOOOB AESATENBHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM
U OOBSICHEHMEM XUMHUYECKOIO HSKCHEPUMEHTa, COOJIOJIEHUEM MPaBUII
0e30macHOro oOpaIeHus ¢ BEIIeCTBAMH.

Hapsany ¢ stum, coaepxkaTtenbHas XapaKTEpUCTUKA LENEeH U 3a/1ad U3y4YeHUs
npeaMeTa B mporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME cpelHero obmiero odpazosanus. CerojHs B
NpernojlaBaHu  XUMHH B OOJIbIIed  CTENEeHM OTHAETCS  MPEeAroYTeHUE
MPAKTUYECKON KOMIIOHEHTE COJEp)KaHUs OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30oBaTENbHON OpraHu3aluy, BIAACIOIIET0 He
HA0OpOM 3HaHUN, a (PYHKUIMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTHUBHOTO TOJIYYEHUs 3HAHUW U NMPUMEHEHUS UX B PEAIbHOMN JKU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM mOpW U3ydyeHHHM TipeameTa «XUMHUS» JIOMUHHUPYIOIIEe
3HAaYEHUE MPUOOPETAIOT TAKKE LIENU U 3a]1a4H, KaK:

ajanTamnus 00y4aroluXcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHHE  MHTEIUICKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MNPUHATHIO TPAMOTHBIX



perieHnii B KOHKPETHBIX KU3HEHHBIX CUTYaIIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHue y OOyYarOmMXCs  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEpPCAJIbHOEC 3HAYCHUE IS PA3IUYHBIX BUIOB
NESTEILHOCTH: PEIIeHHs MpoOJieM, MOMCcKa, aHalu3a U 00paboTKKM MH(POPMAIINH,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS ONbITa JACATEIHHOCTH, KOTOpas 3aHUMAaeT
BOXHOC MECTO B TIO3HAHMM XHMHH, a TaKXKe I OLCHKH C TO3WIUN
AKOJIOTUYECKON O€30MMacHOCTH XapaKTepa BIUSHUS BEHIECTB M XWMHYECKHX
MPOLIECCOB HA OPTaHU3M YE€JIOBEKa U MIPUPOIHYIO CPEy;

pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CroCcOOHOCTEN 00yYarOIIMXCSl: CHOCOOHOCTH CaMOCTOSATENBLHO TPUOOPETATH HOBBIE
3HAHMS TI0 XHMHUH B COOTBETCTBUU C )KH3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIH30BATh
COBpeMEeHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJI1 TIOUCKA U aHallu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMAITUU XUMHUYECKOTO COJICPIKAHMS;

dhopMHpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIUICHHS, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPU TUJIAHUPOBAHUH U TPOBEACHHH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYarommxcss YOSKIEHHOCTH B TYMaHUCTHYECKOH
HAINpPaBJICHHOCTH XWMHH, €€ BAXHOW POJM B PEHICHHH TJIOOAIBHBIX MPpoOIeM
PaIlMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOTIOJHEHUS YHEPTETHUECKUX PECYPCOB H
COXpaHEHUsI TPHUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEPEKHOTO
OTHOIIEHUS K TIPUPOJE M CBOEMY 3/IOPOBBIO, a TakKe MPUOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWW I TPHHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIIUsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHHUSIMHU.

B ydyebHoM maHe cpemHero oOmero oOpa3oBaHUA MpeaMET «XUMUS
©a30BOr0 YpOBHS BXOAWT B COCTaB MpeaMeTHOW obmacTu «EcTecTBeHHO-HAyYHbIE
IPEIMETHD).

OO11ee YncI0 YacoB, OTBEAEHHBIX IS U3YUYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmiero odpasoBaHus, cocraBisieT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 yaca (1 gac B Hefiento).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPT'TAHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI OPraHU4YeCKOl XUMHUM

[IpenmeTr opraHM4YECKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
IOJyYEHUH HOBBIX BELIECTB M MaTEpUANOB. Teopus CTPOECHUS OPraHUYECKUX
coenunennii A. M. bytnepoBa, €€ ocHOBHBIE MoJI0KeHUs. CTPYKTYpHBIE (POPMYITBI
OpraHuyeckux BemiectB. [omonorus, wu3oMepus. XHUMUYECKas CBS3b B
OPTaHUYECKUX COCIMHEHUIX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccupuKalMy OpraHUYecKuX BemiecTB. HomeHkmaTypa
OpPraHMYeCKUX COEJUHEHHI (CUCTeMaThyecKkas) W TPUBUAJIbHBIE Ha3BaHUSA
BAXKHEUIIINX MPEACTABUTENEH KIACCOB OPraHMYECKUX BEILIECTB.

DKCHEPUMEHTAIBHBIE METOJbl HM3YyYEHUS BEHIECTB M HX MPEBPAIICHUN:
O3HAKOMJIEHHE C O0pa3laMyd OpPTraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICTUPOBAHME MOJIEKYJl OpPTraHWYECKUX BEIECTB, HAOIIOJCHUE U
ONKMCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuu (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

YrieBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psaAa. MeraH u 3TaH —
MpOCTEHIINE TPEACTABUTENIM aJKAHOB: (PU3UYECKHE M XHUMHUYECKHUE CBOMCTBa
(peakuuu 3aMelnieHuss U TOPEHHUs), HaxOXKJACHUE B MPUPOJE, MOJydeHUEe U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIIEH U MPONUIEH —
NpPOCTEHIINE TPEACTABUTENIM aJKEHOB: (DU3WYECKHE M XHUMHYECKHUE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUApaTallid, OKHUCICHUS U
MOJIMMEPU3ALNY ), TOJyYEHUE U TPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 u MerunOyrtamueH-1,3: cTpoeHue, BaKHEUIHE
XUMHUUYECKUE CBOMCTBa (peakuusi nonaumepusaiuu). [lomydeHne CUHTETUYECKOTO
Kay4dyKa U PE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKHM Psijl. AIICTHIICH
— TMPOCTEHINNIA TPE/ICTABUTENb AJIKMHOB: COCTaB, CTPOCHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIpATALIUH,
TOPEHMUS ), MOJyYCHUE U TPUMEHECHHUE.

Apensl. benzon: coctaB, cTpoeHue, QpU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPpUMEHEHUE. 101yon:
cocmae, cmpoenue, (uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOLyYeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTMYeckas CBsI3b MEXIYy YIVIEBOJOPOAAaMH, NPHHAICKAIIUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKHA YIIEBOHOPOAOB. [IpupoaHblii ra3 W NONYyTHBIE
He(dTauble ra3pl. Hedte m e€ mpoucxoxaenue. Crnocodbl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaaUTHYECKHil), nuponu3. IIpomykrsl
nepepadoTku HepTH, UX MPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITy. KaMeHHbI
yTOJb U MPOAYKTHI €ro NepepadoTKH.

DKCHEpUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W WX MpPEBpalICHUM:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAacC, KaydyKOB W PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp», MOAETUPOBAHUWE  MOJEKYJI  YIJIEBOAOPOJIOB U
rajioreHONMpPOU3BOIHBIX, MPOBEACHUE TPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA

Y U3YUYEHHE €TO CBOKCTB.

PacuérHnble 3anaumn.

Beluucinenuss mo ypaBHEHHMIO XHWMHUYECKOW pEaKIuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM MPOTYKTOB PEAKIIUN).

Kucaopoacoaep:xamue opraHn4ecKue coeAUHHEHHU

[IpenenpHble OQHOATOMHBIE COUPTHL. METaHON W 3TAHOJ: CTPOCHHE,
dbuznyeckrue W XUMHUYECKHME CBOWMCTBA (peakiMu C AaKTUBHBIMH MeTalllaMu,
rajJjioreHOBOJIOPOJaMH, TOpPEHHUE), MpuUMeHeHue. BoaopoaHbie CBS3M  MEXIY
MOJIEKyJIaMu CIUPTOB. [lelicTBUE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKa.

MHOroaToMHbl€  COUPTBHL. OJTWICHIJIMKOIb W  [JIMUEPUH: CTPOECHHUE,
dbuznyeckue W XUMHUYECKHE CBOWCTBA (B3aUMOJICUCTBHE CO IICJIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAs peakiys Ha MHOroaTOMHbIE cnupThl). [lelicTBue Ha
opranus3M yesnoBeka. [[pumeHeHne rmuuepruHa U STUIICHTITUKOJIS.

@deHo: CTpOCHHME MOJEKYJbl, (QHU3WYECKUe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts penosna. [Ilpumenenue penona.

Anbaeruapl W Kemowuwvl. DopmanplIerui, aneTadbICrul: CTPOCHHUE,
bu3nUecKkue U XUMHUYECKHE CBOMCTBA (PEaKIMU OKUCIEHUS M BOCCTAHOBJICHUS,
KAuEeCTBEHHbBIE PEAKIUH), IOJIyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpEJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCJIOTHI: CTpoeHHuE, (U3NYECKHE U XUMHUYECKUE CBOMCTBa (CBOMCTBA,
oO1ue it Kiacca KUCIOT, peakius dTepudukaium), moJydeHue U NpuMeHEHHUe.
CreapuHoBasi ¥ OJICMHOBAs KUCJOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MbUTa Kak COJIU BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JCHCTBHE.

CnoxHble 2(QuUpbl KaK MPOU3BOJAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. buonoruueckas
POJIb )KUPOB.



VYrneBompl:  cocrtaB, Kiaccudukamus — yrieBojoB  (MOHO-, JHU- U
nonucaxapuapl). [Jroko3a — mpocTernii MOHOCaXapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOICTBa (B3aUMOJEHUCTBHE C
ruapokcuiom Menu(ll), oxkucienne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPO’KEHHME TJIOKO3bI), HAXOXJEHHWE B MPUPOJE, NMPUMEHEHHUE,
ouonornyeckas poisib. @otocunre3. pykTo3a Kak U30MeEP TITFOKO3bI.

Kpaxman u nemnrono3a Kak NpupojHbie noiuMepbl. CTpoeHue Kpaxmana u
Heunono3bl. PU3MUECKMEe W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEAKIIHUS C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEIIECTB M WX NPEBpallCHUN:
IPOBEICHHE, HAONIIOJCHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAaY€CTBEHHBIE PEAKI[MM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcugoM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJECUCTBUE TIIHUIIEPUHA C
ruapokcuom menu(Il)), anpaerunos (OKUCICHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapokcugom wmeau(Il), B3ammMopeiicTBUE Kpaxmana € HOAOM),
IIPOBEICHHUE MPAKTUUECKOW pabOThI: CBOICTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Brluucnenuss mo ypaBHEHHMIO XHMHUYECKOW pEaKIuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKIMU MO M3BECTHBIM MAccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoaeprkamme opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTEepHbIE OpraHudeckue coequHeHus. dOusndeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe muiuHa). buonorudyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTunl.

benkun kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeAauHeHus. [lepBuunas,
BTOpPUYHA W TPETUYHAS CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, I€HATYpallHsl, KAYECTBEHHbIE pEaKI[MU Ha OETIKH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHUsI BEUIECTB W MX IMPEBpaAICHUN:
HAOJIIOICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OCIKOB MpHU
HarpeBaHUM, IIBETHBIC PEAKIIMU OSITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIC TOHSTHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSSI MOJICKYIsIpHAas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHHN —
MOJIMMEPHU3AIUS U OJTUKOHIECH AL

DKCINEpUMEHTAIBHBIE METOJIbl M3y4YEeHUsI BEUIECTB W MX IMPEBpaAIICHUN:
O3HaKOMJIeHHE ¢ 00pa3ilaMy MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHble CBA3H.



Peanuzanus MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPraHUYECKOW XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUWE Kak OOIIUX €eCTeCTBEHHO-
HAyYHBIX TOHSITUHN, TaK U TOHSATUM, SIBJSIOMIMXCS CHUCTEMHBIMHU ISl OTACIIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mMe ecTeCTBEHHO-HAYUYHBIC MTOHSATHUS: SBJICHNE, HAYYHBIN (DAaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu(uKalus, MepuoaudHOCTb, HaOII0ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOCIUPOBAHUE.

®duznka: wmarepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DPHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3UYECKUE BETUYNHBI U SAUHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCUHTE3, OMOJIOTMYECKH AaKTHUBHBIC BellecTBa (OENKH, YTJIEBOJBI, >XUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHoJIOTUsl: TUIIEBbIE MPOJAYKTH, OCHOBBI PAllMOHAIBLHOIO MHUTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpernapaThl, MaTepUalibl U3
MCKYCCTBEHHBIX U CHUHTETHUECKHX BOJIOKOH.

11 KITACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuueckne 0CHOBbI XUMHUH

XuMUYECKH 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00010uKa. DHEPreTHUYeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE opOurtanu, s-, p-, d-
anemMeHTbl. OCOOEHHOCTH pachpeiesieHus JJIEKTPOHOB MO OpOUTAISAM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIECKTPOHHASI KOH(PUTYpaIKs AaTOMOB.

[leprnonnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
. Y. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoguyeckoil cucTemsl
xuMuueckux anemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSA CBOWCTB XUMHUYECKHX DJJIEMECHTOB W
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYIMIaM W TEPHOJaM.
3HaYeHUE MePUOANIYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHYECKAass CBS3b. BHIBI XUMHYECKOU CBA3U
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
aklenTopHblii). BomoponHas cBs3b. BalneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJISIDHOIO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT THUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cucTeMax. VICTUHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.

Knaccuduxarnus HEOPraHUYECKUX COEMHECHUMN. Homenknarypa
HEOPraHUYECKUX BeIIeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JTUYHBIM KJIacCaM.

Xumuueckass — peaknusa. Kimaccudukammss XUMHUECKMX — peakiuil B
HEOPraHMYECKOM M OPraHUYeCKONl XMMHUU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAICHUS DHEPTUU NMPU XUMUUECKUX PEAKIIHIX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTh OT pa3nudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTOpbl, BIMUSIOINIME HA COCTOSHHUE
XuMHu4eckoro pasHoBecus. [Ipunnumn Jle [larense.

DnekTpoiutuueckas nucconuanus. CuiabHbIE U clialblie J1eKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpAJIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS BEIIECTB M WX NPEBpaIlCHUIN:
neMoHcTpanus tabiun «llepuoauyeckas cuctema XuMudeckux snemeHToB [[. .
MenneneeBay, u3ydeHUe MoOJieNed KPUCTAUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U J1a00PATOPHBIX OIMBITOB (Pa3JIOkKEHUE MTEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aToOpa, OMPEICICHHE CPEAbl PACTBOPOB BEIIECTB
C TIOMOINIBIO YHHUBEPCAJIBHOTO HWHJUKATOPa, pEeaKlMd HMOHHOrO OOMEHa),
MPOBEJICHUE MTPAKTUUECKON paboThl «BiusHue pa3IuuHbIX (PaAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIUN.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHUSIM XUMUYECKHUX pEAKIUA, B TOM YHCIE
TEPMOXHMHUYECKNE pPACUEThl, PACUEThl C HCIOJIB30BAHHEM IIOHATHUS «MACCOBAs
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxkenne HemetaiuioB B Ilepuonnueckod  cucTeMe
xuMuueckux sneMeHTtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHUSI aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONHUS HEMETAIOB (HA MpuMepe
KHCJIOpOJIa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXXHEUIIIUX HEMETAUIOB (TaJIOTEHOB, CEpPbI, a30Ta,
docdhopa, yriepoga U KpeMHHs)) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKALIUX KUCIOT, BOAOPOAHBIX COSTUHEHHI).

[IpruMmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEMHEHUN.



Metamnsl. Ilonoxenne meraimioB B llepuoguueckon cucreMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
atoMoB MeTayuioB. O0mue ¢guznueckue coiicTBa MeTayioB. CIuiaBel METAJLIOB.
DIIEKTPOXUMHUYECKUAN Pl HATIPSHKEHUN METaJIIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPHUH, KaWi, KaJbIUH,
MarHui, aJlOMUHMM, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO0mue cnocoObl MmomyyeHus: MetauioB. [IpuMeHeHne meTamioB B ObITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEIIECTB M WX MPEBpallCHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl M CIUIaBbl», O00pa3IOB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3aj7a4, HaOJI0JICHUE W OINHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aUMOJACHCTBHUE THUJIPOKCHUJIA AFOMUHUS C PACTBOpPAMHU
KHUCJIOT U IIEJI0YEeH, KAYECTBEHHbIE PEAKIIMH Ha KATUOHBI METAJIOB).

PacuérHble 3anaun.

Pacuétpl Maccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIINH, €CITU OJTHO
Y3 BEILIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Pons xuMum B 0O€CrieYE€HUM DKOJIOTHYECKOM, DHEPreTUYECKON U MHUILEBOM
0€30mMacHOCTH, Pa3BUTHH MEAUIUHBL [loHSATHE O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINM.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYy4YECHHUS BAXKHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAXHEUIINE CTPOUTEIIbHBIE
Marepualbl, KOHCTPYKIIMOHHBbIE MaTepHalbl, KpacKW, CTEKJIO, KepamuKa,
MaTepuaabl JJs JJEKTPOHUKH, HAHOMATECPUAIbl, OPTaHUYECKUE U MHUHEPAIbHBIC
yaoOpeHus.

XUMHsSIT U 3I0pOBbE YEIIOBEKA: MPAaBUJIA MCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MACHOTO WCIIONIH30BAHUS MPENapaToOB OBITOBON XUMUU
B IIOBCEHEBHOM KU3HU.

MexnupeaMeTHble CBA3H.

Peanuzanmsi  MEXNpeaMETHBIX  CBA3€H Tpu  HU3ydyeHUH oOmed u
HEOpraHn4eckoi xuMuu B 11 Kilacce oCylIecTBIISIETCS YE€pPE3 UCIOJIb30BAHUE KAK
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUM, TakKk W TIOHSATUN, SBISIONIUXCS
CHUCTEMHBIMHU JJIS1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHBbIC TOHSTHUS: HAy4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOII0ICHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.



@u3nka: MaTepusi, IHEPTHsl, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €AUHUIIBI UX
M3MEpPEHUS, CKOPOCT.

buosnorus: kinerka, opraHusM, JKocucTema, Ouocdepa, Makpo- W
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTraHU3ME.

['eorpadusi: MuHEepaibl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOITUIUBO,
pECYpCHL.

TexHonorus: XUMuU4YecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOICTBO
CTPOUTENBHBIX MATEPHAIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, IHIIECBAs
MPOMBINIJIEHHOCTh,  (hapMalrleBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX TpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4JaroluMHUCsl MPOrpaMM CpeaHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIM,
METaNpeIMETHbIM M NpeaAMETHbIM). HaydHOo-MeToauyeckoil OCHOBOW st
pa3paboTKu IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSI MPOrPAMM CPEIHEro OOIIEro
00pa3oBaHMsl SIBISETCS CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B cooTBeTrcTBMM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMETa «XHMHsS» Ha YPOBHE CPEIHErO
00111er0 00pa3oBaHuUs BBIJICJICHBI CIEAYIONTUE COCTABIISIONIHUE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUMCKOM TPaKJTaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEIEHUIO;

HAJIMYUE MOTUBALMU K 00yUEHHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIMIA 0230BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PpPyKOBOJCTBOBAaTbCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMHA YCTAHOBKaMH, MPUCYIIMMHU LETOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIMYMEe MPaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTDH JKU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHHA IpeaMeTa «XUMHS» JIOCTUTAKOTCA B
€MHCTBE YYEOHOM M BOCIUTATEIbHOW JAESATENIBHOCTH B COOTBETCTBUU C
T'YMAHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WJeaJlaMd POCCHMCKOTO Tpa)IaHCKOro OOIIEeCTBa, MPUHATBIMU B 0OILECTBE
HOpMaMU U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMONO3HAHUsA, CaMOPa3BUTHSI M HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTHU
00yJarmmMxcs.

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHHS IpeaMmeTa «XUMHUS»  OTpaKkaroT
c(OpPMUPOBAHHOCTh ONBITa MO3HABATEJILHOH M MPAKTUYECKOW JEsTeNbHOCTU
oOyyJaroumxcs o peaju3alui NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00YYarOIIMMHCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEMH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax MW MpaBUJaX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENbHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMATh M NPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUECOHOMU NeATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacJeIuIo
OTE€UYECTBECHHON XUMMU;

YBaXEHUSI K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHHUSI HAyKH €CTh PE3yJbTar
JUTUTEBHBIX ~ HAONIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAJIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPy Aa YUEHBIX U IPAKTUKOB;

WHTEpEeCa M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUHU U MOCIETYIOLIEM
aHanmn3e WHQPOpPMAIMK O MEPEOBBIX TOCTHXKCHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOr0 TOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIC C XUMUUYECKUMU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJACHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUU 3THUX
MOCTYTIKOB;

4) gpopmMupoBaHHs KYJbTYPHI 310POBbSI:

NOHMMAaHHUS LEHHOCTEH 370poBOro U 0Oe3omacHoro oOpas3a JKU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOrofieHUs TMpaBwil 0€30MacHOTO OOpallleHus C BellecTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

MOHMMAHUS LEHHOCTH NpPaBUJl HHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIOCH;

OCO3HAHUS TOCJICICTBUN W HETPUSITUS BPEIHBIX NPUBBIUCK (YHOTpeOIeHUS
aJIKOT0JI51, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOTr0 BOCIIMTAHMS:

KOMMYHUKATUBHONW  KOMIETEHTHOCTH B  Y4eOHO-UCCIIEI0BATEIbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W JPYrUX BHAAX
NEATEIIbHOCTH;

YCTAHOBKM Ha AaKTMBHOE Yy4YacTHE B PEIICHHH MPAKTUYECKUX 3a]ad
COIMAJIbHOM HAIMpPaBJICHHOCTH (B paMKaX CBOETO KJlacca, MIKOJIbI);



WHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO NMPodeccuil pa3IudyHoro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaXKEHHUS K TPYAY, JIOJISIM TPyJa U pe3yiabTaTaM TPYAOBOU eI TENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAWBUIYATBHONH TPACKTOPUU
obOpazoBaHus, Oymymiel mnpodeccuu W peanu3allid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTeH 00I1IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

HKOJIOTUYECKHU I1€JIeCO00pPa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAHUS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COUAIBHOM CPEBI;

OCO3HaHUS HEOOXOJMMOCTH WCIOJIb30BAHMS JOCTHDKCHHM XUMHUHU IS
peLIeHUs] BOIPOCOB PAllMOHAIBHOTO PUPOIOTIOIH30BAHMS;

AKTUBHOTO HENPUATUS JCHUCTBUH, MPUHOCIIIUX BpEel OKPYKaIOLIEH
MPUPOJIHON CcpeJie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILAT UX;

HaJMYUsl PA3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJOTHUYECKON KYJIbTYPHI,
ONbITa JEATETbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMM B TO3HABATEILHOM, KOMMYHUKATUBHOW WU COLMAIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTUHU
xemogobuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeNUPUKA XUMHUM KaK HAyKd, OCO3HaHUS €€ poiu B
dbopMUpPOBAaHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IETOCTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOABI U UYEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUU TMPOoOJIeM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS;

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JUISi COBPEMEHHOM
IUBWIM3AIMK: B €€ TyMaHUCTHUYECKOW HAMpaBICHHOCTH U Ba)XHOW pOJIM B
CO3/IJaHUU HOBOW 0a3bl MaTepUaALHON KYJIBTYPBI, PEIICHUU TJI00ATBHBIX MPoOIeM
YCTOWUYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, IHEPrETUUECKOM, MUILIEBOU U
9KOJOTUYECKON O€30MacHOCTH, B PAa3BUTHM MEIUIUHBI, O0OECIEYEHUH YCIIOBUMI
YCIEUIHOTO TpyJda W OKOJOTMYECKH KOMMOPTHON IKU3HU KakKJAOro dJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMUMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJb30BaTh



NOJTy4yaeMble 3HAHUA JJI aHAJIM3a U OOBSICHEHUS SBJICHUN OKPYKaIOILEro MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS JIe1aTh 0OOCHOBaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JaHHBIX C IEJbI0 MOJTYy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS s
pelIeHus mpooyieM B peasibHbIX )KU3HEHHBIX CUTYaIHIX;

WHTEpeCca K MO3HAHUIO U UCCIIEN0BATENBbCKON NESTENBHOCTH;

TOTOBHOCTM M CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY IIOJIyYEHMIO HOBBIX 3HAaHUU 1O XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B paziMyHbIX cepax mpodeccuoHanbHON

JEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHUS YYCOHOTO TpeaMeTa « XUMHs» Ha
YPOBHE CpPEeAHEr0o 00IIero 00pa3oBaHUs BKIIFOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PECHUS  OOYUaIOIIMXCS
MEXAUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHSATHSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa | CIHCHU(PUKY METOIOB TIO3HAHUSA,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpolece, CUCTeMa, Hay4dHbIM (pakT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHNe, HAOI0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHBIC Y4eOHBIC NEWCTBHS (TO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecreynBaoIne (dbopmupoBaHue (YyHKIMOHAIBHOM
IPaMOTHOCTH M COL[UAIBHON KOMITIETEHLIMN O0yUaroIuXcs;
CIIOCOOHOCTH oOyJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON U COLUAIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3yJbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU H  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJajenue YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJIbLHBIMH
JIeCTBUSIMM

1) 6a30Bble JOruYecKue JeMcTBUS:

CaMOCTOSITENIbHO  (popMynUpoOBaTh W aKTyalIM3UpOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeNesATh MU JCSATEIbHOCTH, 3ajlaBas MapaMeTpbl W KPUTEPUU MX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThl AEATEIILHOCTH C MOCTaBJICHHBIMU LICJISIMU;

MCIIOJIb30BaTh NP OCBOCHUW 3HAHWN NPUEMBI JIOTUMYECKOTO MBIILUICHUS —
BBIJICJIATh XAPAKTEPHBIE MPU3HAKKU TMOHSATUM U YCTAHABIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ul OOBSCHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHUIM;

BBIOMpPATh OCHOBAaHMA M KPUTEPUHM JJs KIacCU(PUKALUKU BEIIECTB U
XUMHYECKUX PEAKLINN;

yCTaHaBJIMBAaTh NPUYMHHO-CICICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXIeHus (MHIYKTUBHbBIC, JI€AYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PacCCMATPUBAEMBIX
SIBIICHUSIX, (DOPMYJIMPOBATh BHIBOBI U 3aKIIOUCHMUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3YEMBIE B XUMUHU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBBIBATH MOJIETbHBIE MPE/ICTABIECHUS — XUMHUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMHUYECKOU
peakuuMu — MpU pElIeHWH Y4YeOHbIX MO3HABATENbHBIX M MPAKTHUUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NPEICTABICHUS ISl BBISBJICHMS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMHUECKUX PEAKIIHA.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOI'O IO3HAHUS BELIECTB M XUMHUYECKHX
peaKLnii;

(GbOopMyIMpPOBATH LIEJIM U 3a/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh MMOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TMIOTE3BI IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 33 XOA0M
npolecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3ylibTaT, (POpMYJIUPOBATH
000011IeHUS ¥ BBIBO/IbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHMUS,
COCTaBJIATH OOOCHOBAHHBIM OTYET O MPOJIETaHHON padboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NS TeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS] IPaKTUYECKHX 3aJad, NPUMEHEHUIO pa3JInYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ unpopmanueii:

OPUEHTHPOBATbCS B PA3IUYHbIX MCTOYHHMKAX HHGMOpManuu (Hay4dHO-
HOMYJIsIpHAsl JUTepaTypa XHMHUYECKOTO COJEp)KaHHUs, CIpaBOYHBIE IOCOOus,
pecypebl HTEpHETa), aHaNIM3UpOBaTh MHPOPMALIUIO PA3IHYHBIX BUAOB U (HOpM
IpeICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTH;



bopMyIHpPOBATh 3aMpPOCHl U MPUMEHSTh PA3NTHYHBIE METOJbI MPU TIOUCKE U
otbope wuHbOpPMAIMK, HEOOXOAWMOW JUIS BBIMOJHEGHHS YYEOHBIX 3ajaad
OIIPENIETIEHHOIO TUIIA,

npuoOpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM U PA3TUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpATh  ONTUMAJIbHYIO  (OpMY  MpeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIA A3BIK B KayecTBE CpejAcTBa Hpu pabdoTe cC
XUMUYECKON uHGpOpMAIMel: MPUMEHSATh MEXKIpeAMEeTHbIe ((hu3udeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, ()OpMYJIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKUE CpEICTBA
HarJIATHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU 1eHCTBUSIMMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOI TeMbI B XOJI€ Uaiora u/uim
JUCKYCCUHU,  BBICKa3blBaTh  HJAEH, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS TPEIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C TpE3EHTaluell pe3ysIbTaTOB IMO3HABATEIbHON JEATEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMM ITPH BBIIIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PabOThl MO HMCCIEJOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro Mpoekta u (popmMyJIupoBaTh BBHIBOABI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COTJIACOBAHUS TO3UIIUNA B
X0J1e 00CYXICHUS 1 0OMEeHa MHCHUSIMH.

OBgi1ajleHHe YHUBEPCAJbHBIMU PEryasTHBHLIMH e CTBUSIMU:

CaMOCTOSTENIbHO IJIAHUPOBATh M OCYIIECTBISATh CBOK IMO3HABATENIbHYIO
NEATEIbHOCTh, ONpenesis €€ Leau W 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEAjaraeMblii ajiroput™m JACHCTBUN mpu
BBINIOJIHEHUHM YYEOHBIX M HCCIEAOBATENIbCKUX 3a7a4, BbIOMpaTh Hauboliee
3¢ PexTUBHBIA crMOcOO0 MX peleHus C Y4ETOM MOJYYEHUS HOBBIX 3HAHUUA O
BEIECTBAX M XUMHUUYECKHUX PEAKIIUSIX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEU JIEATEIbHOCTH HA OCHOBE CaMOaHaIN3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XuUMHS»
OTpa)KaroT:

c(hOpMHUPOBAHHOCTh  TPEJACTABICHHH O XHUMHYECKOH  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHWMHUU B TO3HAHWUU SIBJICHUU



npupoasl, B (OPMUPOBAHMUM MBIIUICHUS W  KYyJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM TS pEIIeHUs TPAKTUYECKHUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUW DJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUILIATEILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi (opmyna (pa3BEpHyTass M COKpall€HHAas), MOJib, MOJSpHAas
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIN CKeleT, (yHKIIMOHANbHAS TPYIIIa,
paauKan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YIIE€BOJOPOIbI,
KHCJIOPOJ U a30TCOJEpKaIIUe COCAUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKalme B OCHOBE MOHUMAHUS MNPUUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SABJICHUHN, (DAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEpHbIC TMPU3HAKU TOHATHIM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATHUS MPU
OMUCAaHUH COCTaBa, CTPOCHUS U MPEBPALICHUN OPTaHUYECKUX COECTUHEHHII;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIs
COCTAaBJICHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMys1 OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIuH,
M3TrOTaBIIMBaTh MOJIEIM MOJIEKYJ OPTraHMYECKHX BEHIECTB JI WILTIOCTPAIUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM YyCTaHABIMBATh MPUHAMICKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB IO WX COCTAaBY U CTPOCHUIO K OMNPEeIeIEHHOMY
KJIAcCy/Tpynne CcoequHeHuN (YIJIeBOJOPObl, KHUCIOPOA U a30TCOJepKallue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COCUMHEHUsS), JaBaTh WM Ha3BaHUS IO
cucrematudyeckod Homenkiarype (IUPAC), a Takxke NpPUBOJIUTH TPUBUAIBLHbBIC
Ha3BaHUsI OTACJIBHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOMWJICH, alleTUJICH,
ATWJICHTJIMKOJb, TIHIEpUH, (eHoNl, (HopMalbaeTu]], aleTalbIerua, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAS KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmai, eJIII0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUS OMNpPEACIATh BHUABl XUMHUYECKON CBSI3U B
OpPraHUYECKUX COCTMHEHUAX (OJIMHAPHBIC U KPATHEIC);



c(hOpMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJIOKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. BytnepoBa jist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(hOPMHUPOBAHHOCTh ~ yYMEHMH  XapakTepu3oBaThb  COCTaB, CTPOECHHUE,
dbu3nUecKkue M XMMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, IPOIWIEH, alleTHJICH,
oyranuen-1,3, metuwnOyranuen-1,3, OeH30Jl, METaHOJ, STAHOJ, STUJICHIJUKOJb,
[JIMLEPUH, (EHOJI, alleTabJIECTU, MypaBbUHAsA U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmai, IeJUTI0NI03a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATH TEHETHYECKYTO
CBSI3b MEXKJYy HHUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKT€PU30BATh UCTOYHHUKHU YTJIEBOJIOPOIHOTO
Chipbsi (HedTh, TPUPOIHBIM Ta3, Yrojib), CHOCOOBI HMX TNEPEepadOTKU U
MPaKTUYECKOE IPUMEHEHUE MPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOrO BEUIECTBA WJIM MPOIYKTa
peakuy IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIB3YEMbIX B XUMUU MPU U3YUEHUH BEIIECTB U
XUMUYECKUX SBJICHUM (HaOt0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBua MOJIb30BAHUS XUMHUYECKOM
MOCYJIOM ¥ JabopaTOpHBIM O0OPYJIOBAaHMEM, a TaKXe MpaBWiIa OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBINOTHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH U BBINOJHATH XUMHYECKUUN
HKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB MPY HarpEBAHUU, MOJIyYEHUE
STUJIEHA M M3YYEHHE €ro CBOMCTB, KAUYECTBEHHbIE PEAKIUH OPraHUYECKHX
BEILECTB, JCHATypalusi OCJKOB MPU HArpeBaHWM, I[BETHBIE pPEAKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBWJIAMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHU:u C
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJIOBAaHUEM, TIPEJICTABIATH PE3yJIbTaThl
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHHl COOTBETCTBYIOIIMX
peakiuii 1 popMyIUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIMIO, TOYyYaeMyK) U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOMU
uHpopmanuu, MHTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOATh  TpaBWJIA  SKOJIOTHYCCKH
[EJIECO00Pa3HOr0 TMOBENEHUS B OBITY M TPYAOBOM JNESITEIBHOCTH B IENIAX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKpYKAroUIed MPUPOAHON Cpeibl, OCO3HABATH
OTMACHOCTh BO3JICMCTBUSI Ha JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbici Tokaszarens [IJIK, moscHsITh Ha mpumepax CrocoObl
YMEHBIIIEHUSI W TMPEJOTBPAlICHUS WX BPEIHOIO0 BO3JACHCTBUS HA OPraHU3M
YeJI0BEKa,

JUIs. O0Y4YarolUuXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUIM;

JUISL CJIETBIX M CIA0OBUASIIMX OOYYaIOIIMXCS: YMEHUE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpains aisa 3anucu XuMUYeCKUuX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XUMUSD) OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, pPOJHM XHUMHM B TIO3HAHUW SIBJICHUU
npuposbl, B (OPMUPOBAHWU MBIIUICHUS U  KYJAbTYpbl JIMYHOCTH, €€
(GYHKITMOHATBHON TPAaMOTHOCTH, HEOOXOAMMOM JIJIsI pEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO M IPUPOIHOM
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHWM, KOTOpass  BKIIKOYACT:
OCHOBOTIOJIATAIOIIUE TOHATUS (XMMUYECKHI 3JIEMEHT, aToM, W30ToIl, S-, p-, d-
AIICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJICKyJa, MOJb, MOJSPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCJIEHHS, XUMUYECKAs CBS3b
(KOBaJIeHTHAsl, MOHHAsS, METAJUIMYECKasi, BOJIOPOJIHAS ), KpUCTAJUIMUECKasl pEIIETKa,
TUMNBl ~ XUMHUYECKHX  pPEAaKIMH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JTUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTh
XHMHUYECKOM peakiuv, XUMHYECKOE€ PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconumanuu, nepuoandeckui 3akon [l. M. Menneneena,
3aKOH COXPAHEHHMSI MAacCChl BEUIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
MpY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJHUYECKUM S3BIK XUMMHH,
MHUPOBO33PEHUYCCKUE 3HAHMS, JIEKAINIME B OCHOBE IMOHUMAHHS IPUUYMHHOCTH U
CHUCTEMHOCTH XMMHWYECKUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM MCMOJIb30BAHUM BAKHEHIITUX HEOPTaHUYECKUX
BCIIIECTB B OBITY U MPAKTUUCCKOM JICITCIHPHOCTH YEIIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHHI BBIABISTh XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIOLIUE MOHATHS MPH
OMHUCAaHUM HEOPTAHWYECKUX BEIIECTB U MX MPEBPAILICHUII;

c(hOpMUPOBAHHOCTh YMEHHUI HCIMOJIb30BATh XUMHUYECKYID CHUMBOJMKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  yPaBHEHUM  XHUMHYECKUX  PEAKIUH,
cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBHasibHbIE HA3BAHUS OTAECIBHBIX
HEOPraHWYEeCKUX BEUIECTB (yrapHblid ra3, YIJEKUCIbIM ra3, aMMHaK, rameéHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS COJA, MUPUT U JAPYTHUE);

c(hOpMUPOBAHHOCTH YMEHUM OTPEENISITh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU
CBA3U (KOBaJIEHTHAs, MOHHAs, METaJUIMYecKasi, BOAOPO/IHAsI) B COCITMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOrO BEUIeCTBa (aTOMHAas, MOJIEKYJISApHAas,
WOHHAs, METAJUTMYECKast), XapaKTep Cpeibl B BOJHBIX PacTBOpPaX HEOPTaHUUYECKHUX
COCJIMHCHM;

c(hOpMHUPOBAHHOCTH yMEHUI yCTaHaBJIMBATh MPUHAJIICAKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENEIEHHOMY Kiaccy/rpynme
COCIMHEHHM (MPOCTHIC BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCHIblI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEpHBIC THAPOKCUIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICH MEPUOIUYECKOro 3akoHa J1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX dJeMeHTOB |1—4 mnepuonoB Ilepronnueckoil cucTeMsl
xuMuueckux anemeHtoB JI. M. MeHnneneeBa, WCHOJb3ys MOHSATUS «s-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHWY, OOBSACHSITH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB M UX COEAUHEHUM
0 nepuoaaM u rpynnaM lleproanueckor CUuCTeMbl XUMHYECKUX AeMeHToB JI. U.
Menaeneena;

c(hOpMUPOBAHHOCT, YMEHMM  XapaKTepus3oBaTh (OMHCHIBaTh)  OOIIUE
XUMHUYECKHME CBOICTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKON CBA3M MEXKIYy HEOpraHU4eCKUMU
BEILIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUM;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XUMUYECKUE PEAKIUU T10
pa3IUYHBIM TPU3HAKAM (YUCIY U COCTaBY PEArupyIOIIUX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKHUCICHHUS 3JIEMEHTOB, OOpaTUMOCTU
peaKIMK, YYaCTHIO KaTajau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTaBJISTh YPABHEHMSI PEAKIMA Pa3TUYHBIX
THUIIOB, TIOJHBIC M COKPAIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;



c(hOpMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOJATBEPKIAIOITUE
KAueCTBEHHBI COCTaB pPa3UYHBIX HEOPTraHWYECKUX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM TYTEM HMOHBI, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh yYMEHHH  PpacKpbIBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHHs 3JIEKTPOHHOIO OasiaHca
ITUX PEaKLHil;

c(hOpMHUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
pEeaKIMy OT Pa3IudHBIX (PAKTOPOB; XapaKTep CMEIIECHNUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelTHero Bo3aenicteus (nmpunnui Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO TMONyYeHHUs CepHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH TPEICTABICHUNM 00 OOIIMX HAYYHBIX MPUHIIMIIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYHUCICHUS C HCIIOJIb30BAHUEM
MOHATHS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIIECHUH Ta30B
IPU XUMHYECKUX PEaKIMSIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOUIMX B peakLUu
BEIECTB, TEIJIOBOTO 3((deKTa peaknud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEIIIECTB, IPEBPAICHUS U COXPAaHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBua MOJIb30BAHUS XUMUYECKOM
MOCYJIO W J1abopaTOpHBIM O0OPYJIOBAaHMEM, a TaKXKe MpaBWiIa OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSMHU MO BBIMTOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH U BBINOJHATH XUMHYECKUIN
IKCIIEPUMEHT (pa3jioKEeHUE TMEPOKCHIA BOAOPOJAAa B MPHUCYTCTBUM KaTalH3aTOpa,
OmpejieNieHue CpeAbl PACTBOPOB BEHIECTB C IOMOIIBI0  YHHBEPCAIHHOTO
WHIMKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOHN pEaKIIHH,
peaky MOHHOTO OOMEHA, KauyeCTBEHHBIE pPEaKIMu Ha cynbdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad TI0
TemaM «MeTamie» U «HemeTannsl») B COOTBETCTBHM C MpaBWJIAMHU TEXHUKU
0e30MacHOCTH MPU OOpAILEHUHU C BEIIECTBAMHU U JJaOOPATOPHBIM 000pPYOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XHWMHUYECKOTO OHKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peEaKIuii U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX Pe3yJIbTaTOB,

c(hOpMHUPOBAHHOCTh YMEHWUW KPHUTHUYECKH aHAIM3UPOBATh XHMHYCCKYIO
uHOpMAIMIO, TONYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
KOMMYyHUKanuu, IHTepHeT u ApyTHx);



chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOATh  TpaBWJIA  SKOJIOTHYCCKH
[EJIECO00Pa3HOr0 TMOBENEHUS B OBITY M TPYAOBOM JNESITEIBHOCTH B IENIAX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKpYKAroUIed MPUPOAHON Cpeibl, OCO3HABATH
OTMACHOCTh BO3/ICHCTBUS HA KUBbIC OPTraHU3MbI OMPEACIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokaszarens [IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHBIICHUS U
MpEeAOTBPAIICHUS UX BPEJHOTO BO3/ICICTBHS HA OPraHM3M YEJIOBEKA;

JUIs. 00Y4YaroIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX TIMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBICHUIM;

JUISL CHENBIX H  CIA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins ais 3anucu XuMUYeCKUuX

dbopmyi.
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