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IHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa o XMMHH Ha YPOBHE CpEAHEro 00IIero o0Opa3oBaHus pa3padoTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBaHuU B
Poccuiickoit ®enepanun», TpeOOBaHMN K pe3yjbTaTaM OCBOECHUs (penepaabHOM
o0Opa3oBaTenbHON TporpaMMbl  cpenHero obmero obpasoanus (POII COO),
npeacTaBieHHbIX B denepanbHOM TroCyIapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTE
COO, c¢ yuérom Konuenmuu mnpenogaBaHus ydeOHOro mnpeamera «XHUMHSD» B
oOpa3oBaTenbHBIX Opranuzanusax Poccuiickoit dexepannu, peaan3yomux OCHOBHbIE
oOpa3oBaTeNbHBIE TMPOTPAMMBI, W OCHOBHBIX IOJOXEHUH «CTpaTeruu pa3BUTHA
Bocriutanus B Poccuiickoit @eneparuu Ha nepuoxa a0 2025 roga» (PacnopsukeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOAOB K pPa3pabOTKEe MPOrpaMMbl MO XUMHUHU, K OMNPEIEICHHUIO
oOmieil crparernu oOydeHUs, BOCIIUTAHHUA M PA3BUTHSA OOYYAIOIIUXCS CPEICTBAMH
yuebHoro npenmera «Xumus» st 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTAaBHIIN
koHuentyaidbHble mnonoxeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIeNeH,
CONIep’KaHus, pe3ylbTaToB oOOyueHUs U TpeOOBaHMI K YpPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XuMH4ECKOE oOpa3oBaHue, HOJTy4aeMoe BBIITYCKHUKaMU
o01ieo0pa3oBaTeNbHOW  OpraHM3allK, SBISETCS HEOTHEMIEMOM 4YacThlo HX
oOpazoBaHHOCTH. OHO  CIY)XHT 3aBEpIIAIOIIMM  OSTalloOM  peaju3aludd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypPOBHE KIIFOUEBBIX LEHHOCTEH, MPHUCYIIUX
LIEJIOCTHOW CHUCTEME XMMHUYECKOro oOpa3oBaHMsl. DTU LEHHOCTU KacalOTCs MO3HAHMS
3aKOHOB MPHUPOJIbI, (HOPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke 3KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO M MPUPOJAHOM
cpene. Peamm3yercss xumuueckoe oOpa3oBaHHe OOy4aroMIMXCS HAa YPOBHE CPEIHETO
o0miero o0Opa3oBaHUsS CpEeNCTBAMH Y4E€OHOTO MpeaMeTa «XUMHs», COAEp)KaHUE H
MIOCTPOCHHE KOTOPOTO OMPEENICHbI B MPOTrpaMMe MO XUMHUU C Y4ETOM creuu(uxu
HayKd XUMHM, €€ 3HA4eHUs B IO3HAHUM NPUPOABI U B MaTEPUATLHOM JKU3HU
o0miecTBa, a Takke ¢ y4€ToM OOLMX IeNed W NPUHLHUIIOB, XapaKTepU3YIOLINX
COBPEMEHHOE COCTOSIHUE CHUCTEMBbI cpeaHero oOmiero oOpasoBaHus B Poccuiickoii
Oenepanuu.

XUMHS KaK 3JEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIpaeT 0co0ylo poilb B
COBPEMEHHOW IMBUJIM3AINHY, B CO3aHUU HOBOW 0a3bl MaTepUaIbHON KyIbTypbl. OHa
BHOCHUT CBOH BKJaX B ()OPMHUPOBAHHME DPALMOHATHHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE 1IEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXKAlolleM MHpe Kak O eIHHCTBE
NPUPOABI M 4YelOBeKa, KOTopoe (opmupyeTrcs B XUMHH Ha OCHOBE IMOHHUMAHHS
BELIECTBEHHOI'O0 COCTaBa OKPYKAIOLIETO MHpPA, OCO3HAHHSA B3aUMOCBSI3U MEXITY
CTPOEHHEM BELLECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTAMU IPUMEHEHUS.

TecHo B3auMOnEHCTBYsSI ¢ APYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHS cTajia
HEOTHEMJIEMON YacThbl0O MHUPOBOU KYJIBTYPhI, HEOOXOJUMBIM YCIOBHUEM YCIIEIIHOTO
Tpyda W OJKU3HU Kaxaoro uneHa oOmectBa. CoBpeMeHHas XWUMHUSI Kak Hayka
co3yjareibHas, Kak HayKa BBICOKMX TEXHOJIOTMM HampaBieHa Ha pelleHHe
rI00ANBHBIX TPOOJIEM YCTOWYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBHIPHEBOM,
HHEPreTHYECKOH, MUIIEBOM, SKOIOTHUECKO 0€3011aCHOCTH U OXPaHbl 30POBbSL.



B cooTrBercTBHM ¢ O0OmUMHU LENSIMH U MPUHIMIIAMA CPEAHETO OOIIEero
oOpazoBanus conepkanue mpeamera «Xumus» (10-11 xmaccel, 6a30BBIA YPOBEHb
W3Yy4YEHHUs) OPUEHTUPOBAHO TMPEUMYIIECCTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
o0yJaromuxcsi, HCOOXOAUMYIO MM IS BRIPAOOTKH MHPOBO33PEHUYCCKHX OPHCHTHPOB,
YCIICITHOTO BKIIFOYEHUS B JKU3Hb COLIMYMa, MPOJOJKEHUST 00pa30BaHusl B Pa3IUnIHBIX
00J1acTsX, HE CBI3aHHBIX HETIOCPECTBEHHO C XUMHUEH.

CoCTaBIIOIMMMHA  TIpEeAMETa «XUMHUS»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannyeckas xumusi» u «OOImIass W HeopraHWYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEpXaHUsI KOTOPBIX SIBISIOTCA OCHOBBI 0a30BO HayKW: CHUCTeMa
3HAHUW 1O HEOPTaHMYECKON XMMHH (C BKJIIOYCHHMEM 3HAHHM U3 OO0IIeH XUMHUH) U
opranudyecko xumuu. POpMHUPOBAHHME [JAHHOM CHUCTEMbl 3HAHUM IPU H3YyUYECHUU
mpeaMeTa 00ecIeYnBacT BO3MOXKHOCTh PACCMOTPEHHS BCEr0 MHOT000pa3usl BEMICCTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMHUHU.

Crtpykrypa comepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCKass XUMHUs» CHOPMUPOBAHA B TporpaMMmMe IO XHMHU Ha OCHOBE
CHUCTEMHOTO MO/IX0/1a K U3YYCHHUIO yueOHOTro MaTrepuaia u 00ycioBIeHa UCTOPUUECKU
000CHOBAaHHBIM Pa3BUTUEM 3HAHUN Ha ONMpEAeNEHHBIX TEOPETUUECKUX YPOBHSX. Tak,
B KypC€ OPraHMYECKOM XUMHH BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUH  CTPOCHHUS  OPraHUYeCKHX  COCJAMHEHUH, a TakkKe Ha  YpPOBHE
CTEPEOXUMHUYECKHUX U AJIEKTPOHHBIX MPEICTABICHUIN O CTpOCHUH BemlecTB. CBeeHUs
00 W3ydaeMbIX B KypCe€ BEIIECTBaxX JAIOTCS B PAa3BUTHH — OT YTJIEBOJOPOIOB [0
CIIO)KHBIX OMOJIOTMUECKH AaKTHBHBIX COEIMHEHUN. B Kypce opraHMueckoil XuMHH
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS
MePBOHAYAIIGHBIC TPEACTABICHUS O XHUMHYECKOW CBS3H, KIACCU(PUKAIMOHHBIX
MPU3HAKAX BEIECTB, 3aBUCUMOCTU CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUYECKOI
peakuum.

[lon HOBBIM yrioMm 3peHHss B mpeamere «XuMmus» 0a30BOro ypOBHS
paccmarpuBaeTcsi H3Y4YCHHBIH Ha YpPOBHE OCHOBHOrO o0miero oOpa3oBaHUS
TEOpEeTUYECKUil MaTepual U (PakTOJIOTUUECKHE CBEICHUS O BEIIECTBAX U XUMHUECKOM
peakuuu. Tak, B yacTHocTH, B Kypce «OOmas u HeopraHHYecKas XHUMUD»
00y4arouMcs MPEAOCTaBISAETCS BOZMOKHOCTh OCO3HATh 3HAUEHUE MEPUOTUIECKOTO
3aKOHAa C OOIIETCOPETHUYSCKUX W METOIOJOTUYCCKUX TIO3MIHMA, TIy0)Ke MOHSITH
HUCTOPUYECKOEC W3MCHCHHE (YHKIMA O3TOT0 3aKOHA — OT 00oO0mammeld 0
OOBSCHSIIOLIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEILECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBAaXx M MPUMEHEHHMH, a TaKXK€ O XUMHUYECKUX PEAKIUAX, UX CYUIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHUs [omnoiHAeTcs B Kypcax 10 u 11 kiaccoB ayeMeHTamMu
coliepKaHusl, HMMEIOUIMMHU KyJbTYpPOJOTMYECKHM W MPUKIAJHOM Xapakrep. OTH
3HaHUA CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XHMHUU C JPYTMMH HayKaMH,
PacKphIBAIOT €€ POJb B MO3HABATEIBHON M MPAKTHUECKOW JEATEIHLHOCTH YEIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKCHHSI K MPOIIECCY TBOPYECTBA B 00JIACTH TCOPUU H
MPAKTUYECKUX NPWIOKEHUH XUMHUH, MOMOTalOT BBIMYCKHUKY OpPUEHTHUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX NpoOlieMaX, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBAThL WH(POPMAITUIO U TIPUMEHSTH €€ IS IMOMOJHEHUS 3HAHUH,



pelIeHrs MHTEIIEKTYyalbHbIX U JKCHEPUMEHTATbHBIX HCCIIEI0BATENbCKUX 3a/ady. B
LeJIOM CcoJiep)KaHue y4eOHOro mnpeamera «XUMHUS» JTaHHOTO YpPOBHSA HW3YYCHHUS
OPHEHTHUPOBAHO Ha (HOPMHUPOBAHHE Yy OOYYAIOIINXCS MHPOBO33PEHUYECKOH OCHOBBI
e TMOHMMaHUS (WIOCOMCKUX HIeH, TaKMX KaK: MaTepHajbHOE EIHHCTBO
HEOPraHMYECKOT0 W OPraHMYeCKOro MHpa, 00YCIOBIEHHOCTb CBOWCTB BEILIECTB UX
COCTaBOM M CTPOCHHEM, T03HABAEMOCTh IPUPOJIHBIX SBICHUH MyTEM dKCIIEpUMEHTA U
pelieHusl MPOTUBOPEYMH  MEXKIYy HOBBIMH  (akTaMd M TEOPETHYCCKUMHU
MPEINOChIIKAMH, OCO3HAaHUE POJIM XMMHUHU B PEUICHUU HKOJIOTHYECKUX MpoOiieM, a
TaKkke MpodiieM cOepekeHUsT SHEPTeTUYECKUX PECYPCOB, ChIPbs, CO3AAHMS HOBBIX
TEXHOJIOTUI U MaTepHaoB.

B mnanme pemeHuss 3amady BOCIUTAHUS, PAa3BUTUS U COLMATU3ALUU
o0ydJaromuxcs MPHUHATBIE NPOrPaMMONl 1O XHWMHH TIOAXOIBI K ONPEACTICHHIO
COIepKaHMS W TIOCTPOCHHUS TpeAMeTa TNpeayCMaTpHBalOT  (opMUpOBaHUE
YHHUBEPCAIbHBIX YU€OHBIX JEUCTBUN, UMEIOMMX 0a30BOE€ 3HAUEHUE MJIS Pa3sIUYHBIX
BHUJIOB JICATCIILHOCTH: pEHICHHWS Mpo0JieM, TIIOMCKa, aHaiau3a U 00paboTKH
uHpOpMaLUY, HEOOXOIUMBIX IS NPHOOPETEHUS ONbITa TMPAKTUYECKOH W
HCCIIEIOBATENbCKOM I€ATEeIbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B MIO3HAHUU XUMUU.

B npakTtuke mnpenojgaBaHUS XUMHM KaKk Ha YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHMs, TaK U HAa YPOBHE CpeIHEro oOmiero oOpa3oBaHUs, TPU OMpPEICTICHIH
COZepPKATENbHON XapaKTePUCTUKU [eJeld W3ydeHHsl TpeAMeTa HarpaBICHUEM
MEPBOCTEIICHHONW 3HAYMMOCTH TPAJAWLIUOHHO TPHU3HAETCA (POPMHUPOBAHUE OCHOB
XUMHYECKON HAayKM Kak OO0JacTH COBPEMEHHOTO0 €CTEeCTBO3HAHUS, MPAKTUYECKOU
JeSITeIbHOCTH YeJOBeKa M KaK OJHOrO M3 KOMIOHEHTOB MHPOBOM KyIbTypbl. C
METOAMYECKOW TOUKH 3pPEHUS] TaKOW TMOAXO0J K ONpPEICICHHIO IeNiel H3ydeHHs
IpeaMeTa SBISIETCS BIIOJTHE ONPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHHs] TJABHBIMHM LEISIMH HW3YyYEHUS HpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBIsIOTCS:

e (QopmupoBaHHME CHCTEMbl XHMHUYECKMX 3HAHMWA KaK  BaKHEHIIeH
COCTABJISIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B OCHOBE KOTOpOM
JeKaT KIIOYEBBIE MOHATHA, (yHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHH,
OCBOGHHUE $S3bIKa HAyKH, YCBOCHHE M TOHUMAaHHE CYIIHOCTH JOCTYIHBIX
0000111eHUIT MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMIIEHHE C UCTOpUEH MX
pa3BUTHUS U CTAHOBJICHHS,

e (QopmupoBaHuE U pa3BUTHE IMPEACTABICHUI O HAayYHBIX METOAAaX MO3HAHHS
BEIIECTB U XMMHUECKHUX PEaKIuil, HEOOXOIUMBIX Ui MPUOOPETEHHS] YMEHUN
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMHUUECKUX SBJICHHA, NMEIOIIUX MECTO
B [IPUPOJIE, B IPAKTHUECKON 1 MOBCEAHEBHON KHU3HU;

® pa3BUTHE YMEHHI U CIIOCOOOB JESITEIHHOCTH, CBSI3aHHBIX C HAOIIONECHHEM U
OOBSICHEHHEM  XHMHUYECKOTO  OKCIEPUMEHTa, COOJIIOJIGHHEM  MPaBHII
0e30MmacHOro O0palleHus C BeIeCTBAMHU.

Hapsiny ¢ »tuM, comepkaTenbHasi XapaKTepUCTUKA LEeJeld U 3a/1a4 M3Y4YCHUs
npeaMeTa B MporpamMMe Mo XMMHH YTOYHEHA M CKOPPEKTHUPOBAHA B COOTBETCTBUU C
HOBBIMU TPHOPUTETaMU B CHUCTEME cpeaHero oobmiero obOpazoBanusi. CeroaHs B
MpernojaBaHuy XUMHUH B OOJbIIEH CTETEHU OTHAETCS MPEANOYTeHUE MPAKTUYECKOU



KOMITOHEHTE cofiepaHusi 00y4eHUsI, OPUEHTUPOBAHHON Ha MOJATOTOBKY BBIMTYCKHHMKA
o0mieo0pa3oBaTenbHOW OpraHu3allid, BIAJACKIOIIEr0o He Ha0oOpoM 3HaHM, a
(YHKIMOHATBPHONH T'PAaMOTHOCTBIO, TO €CTh CHOCOOAaMH W YMEHHSMH aKTHBHOTO
MOJIyYCHUST 3HAHWA W TPUMEHEHHS WX B PEATbHOW JKU3HU JUIS PEIICHHS
MIPAKTUYECKHX 3a]1a4.

B cBsi3u ¢ 9TUM npu U3yYeHHH IpeaMeTa « XUMUs JOMUHUPYIOIIEe 3HAUCHUE
nprOOPETAIOT TaKKMe LENN U 3a/1a4H, KaK:

amanTanus OOy4aromMXCsl K YCIOBHSM TUHAMUYHO DPAa3BHBAIOIIETOCS MHUPA,
(dbopMHpOBaHKE UHTEUIEKTYaIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K caM000pa30BaHUIO,
COTPYOHUYECTBY, CaMOCTOSATEIbHOMY TMPHUHATHIO TPAMOTHBIX  pEHICHHH B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMU M UX IMPUMEHEHUEM;

dopmupoBaHre y  OOydYalOmMXCS  KITIOYEBBIX  HABBIKOB  (KIIFOYEBBIX
KOMIICTEHIIM), HMMEIONMX YHHBEPCAIbHOE 3HAYCHHE Ui Pa3IM4YHBIX BHJIOB
NEeSTeNIbHOCTH: pEeLIeHUsT MpoOyieM, MOWCKa, aHanu3a U 00paboTku uHOpMaIuHy,
HEOOXOJUMBIX JIJIsl IPUOOPETEHHS OMBITA JIEATEILHOCTH, KOTOpask 3aHUMAET BaKHOE
MECTO B IMO3HAHWM XUMHH, a TaKXKe IS ONCHKH C TO3UIUH HKOJIOTHIECKOU
0€30MMacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB HAa OPraHu3M
YeN0BeKa U MPUPOHYIO CPEeady;

pa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00y4aromuxcsi: CHOCOOHOCTH CaMOCTOSITEIBHO NMPHOOpPETaTh HOBBIC
3HAaHUS 10 XUMHH B COOTBETCTBHH C >KM3HEHHBIMH TOTPEOHOCTSMH, HCIIOJIB30BATh
COBpeMEHHbIE HMH(OPMALMOHHBIE TEXHOJOTHH sl TMOMCKAa W aHalIW3a y4eOHOU u
HAYYHO-TIONYJISIPHON MH(POPMAIIUU XUMUYECKOTO CO/ICPIKAHMUS,

(dbopMHpoBaHUE U Pa3BUTHE y OOYYAIOIIUXCS ACCOLMATHBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOMUMBI, B YaCTHOCTH, MNpPH IUIAHUPOBAHHH U TMPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHHE y  OOy4amomuxcs yOeXIEHHOCTH B  T'yMaHUCTHYECKOU
HAMpPaBIEHHOCTH XUMHUHU, €€ BaXXHOH pOJM B pEHIEHHH TJI00AIbHBIX Mpo0iIeM
paIoOHAIBHOTO MPHUPOAONOIB30BaHUS, MOMOIHEHUS SHEPreTUYECKHUX PECYpCcoB U
COXPAaHEHUS TMPUPOJHOTO PABHOBECHUS, OCO3HAHHUA HEOOXOAMMOCTH OEpeKHOro
OTHOWICHHWS K TPHUPOJIE M CBOEMY 3/I0POBBIO, a TaKXe MPHOOPETCHUS OIbITa
WCIIOJIb30BAHUS TIOJIYYCHHBIX 3HAHUH IS TPUHATHS TPAMOTHBIX pEHICHWHA B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMH SBIICHUSMHU.

B yueOHOM mnaHe cpeaHero ooiiero oopazoBaHus npeamer « Xumusy 0a30BOro
YPOBHSI BXOJIUT B COCTaB MPeAMETHON 00acTi «EcTeCTBeHHO-HAyYHBIE TIPEMETHD).

OOmiee yucio YacoB, OTBEAEHHBIX Ul W3yYEHUS XUMHUHU, Ha 0a30BOM ypOBHE
cpenHero odmiero oopasopanus, cocrapisieT 68 yaco: B 10 knacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernuyeckue 0CHOBBI OPraHMYeCKOH XUMHH

[Ipenmer opraHuyeckoil XumMuu: €€ BOSHMKHOBEHME, Pa3BUTHE U 3HAYEHUE B
MIOJIyUEHUH HOBBIX BEUIECTB U MaTepuanoB. Teopust CTPOEHUS OPraHUYECKUX
coeaunenuii A. M. bytnepoBa, e€ ocHOoBHbIE noyiokeHHUs. CTpyKTypHbIE (HOpMYJIbI
OpraHuy4eckux BemecTB. ['omonorus, usomepus. XuMHUUECKasi CBA3b B OPraHMUECKUX
COEIMHEHUSIX — OJIMHAPHBIE M KPAaTHBIE CBSI3H.

[IpencraBnenue o KiacCU(pUKalMM OpraHudeckux BemiecTB. HomeHkiaTypa
OPraHMYECKHUX COEIMHEHUN (CUCTEeMaTHuecKas) M  TpUBHAJIbHbIE HA3BAHMUS
BOXHEHIIMX MPeICTaBUTEIEeH KJIAaCCOB OPraHMUECKUX BEIIECTB.

OKcIlepUMEHTAIbHbIE METOJbl M3y4YeHMsl BEIIEeCTB M HUX IMPEBpaLICHUN:
O3HaKOMJIEHHE C 00pa3liaMy OpraHMYeCKUX BELIECTB U MaTepUallaMi Ha UX OCHOBE,
MOJICIIMPOBAaHNE MOJIEKYJ OpPraHWYECKHX BEUIECTB, HAONIOJEHHE U OIHCaHUE
J€MOHCTPALIMOHHBIX OIBITOB IO IPEBPALICHUIO OPraHUYECKUX BELIECTB IpH
HarpeBaHuu (MiaBjaeHue, 00yrIuBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBL: COCTaB M CTPOCHHME, TIOMOJOTHYECKMH psaa. Meran m 3TaH —
IpOCTEHIINE TNPEACTaBUTENN aJIKaHOB: (U3MYECKHEe M XHMUYECKHE CBOHCTBA
(peakuu 3aMelIeHUss U TOpEHMs), HaXOXKACHWE B TNPUPOJAE, IMOIy4YEHUE W
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHME, FOMOJIOTHUECKUN psAl. DTWIEH M NPONWIEH —
IpOCTEeHIINE TNPEACTaBUTENN aJIKEHOB: (U3MYECKHEe M XHMMUYECKHE CBONCTBA
(peakuuu  TUAPUPOBAHMS,  TAJIOI€HUPOBAHMs, TUApPATALMH, OKHUCICHHUA WU
MIOJINMEPU3ALUH ), [TOJIyYEHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u wmerunOyramuen-1,3: crpoeHue, BaKHEHIINeE
XMMHYECKHe CBOWCTBa (peakuus noiauMepusanuu). [losyyeHue CHUHTETHYECKOTO
Kay4yyKa U Pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTMYECKUM psiJl. ALETUIIEH —
MPOCTEUIIHIA TPEJICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, PU3NUECKUE U XUMHUYECKHE
CBOWCTBa (peakuuu TUIPUPOBAHUS, TaJOr€HUPOBAHMS, TUApPATALUU, TOPEHUs),
MOJIy4eHHE U IPUMEHEHHE.

Apenbl. bensom: cocraB, crpoeHue, (U3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy TraJOrT€HUPOBAHMSI M HUTPOBAHUS), MOIY4YEHHE U NpUMEHeHue. Toryon:
cocmas, cmpoenue, usuuecKue u XumMuueckue ceolucmea (peakyuu 2aio2eHuposanus
U HUMpOBamus), noayyenue u npumeHenue. TOKCHUYHOCTb apeHOB. [ eHeTHyeckas
CBSI3b MEXAY YIJIEBOJOPOAaMHU, IPUHAJUIEKAIIUMHU K Pa3JIM4YHBIM KJIaccaM.

[IpuponHble HMCTOYHUKM yriIeBOAOpoAOB. [IpupomHBIA Ta3 W MOIyTHBIE
HepTsaneie razpl. Hedts u e€ mpoucxoxnenue. CrocoObl mnepepaboTKu HEPTH:
NIEPEeroHKa, KPEeKUHI (TepMHUUYECKUH, KaTaquTuuyeckuil), mnuposuns. [IpomaykTel



nepepaboTku HedTH, UX NMPUMEHEHUE B NPOMBILUIEHHOCTH U B ObITy. KameHHBbIH
YroJib U IPOAYKTHI €ro nepepaboTKH.

OKClepUMEHTAJIbHbIE METOJIbl M3Y4YEHHUS BEIIECTB W MX IPEBPAIICHUIA:
O3HaKOMJIEHHE ¢ 00pa3liaMHy IJIacTMacc, KayuyyKoB U pe3uHsbl, Koyuiekuuu «HepTte» u
«Yroub», MOIEIUPOBAHUE MOJEKYJ YIIE€BOAOPOAOB U TIajJOr€HONPOU3BOAHBIX,
IIPOBE/ICHUE IPAKTUYECKON PabOThI: NOJYYEHHUE ITUIICHA U U3YUYE€HHUE €0 CBONUCTB.

Pacy€rnble 3anaun.

Bbrluncnenuss 1o ypaBHEHMIO XHMMMYECKOM peakuuu (Macchl, 00BEMa,

KOJINYECTBAa MCXOJHOIO BEIIECTBA MM IMPOJYKTa PEaKIMHU IO H3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEILECTB MU IPOAYKTOB PEAKLIH).

Kucsopoacoaep:kamue opranu4eckne coeJHHeHUst

[IpenenbHble OOHOATOMHBIE CHUPTHL. MeTaHOI U 3TaHON: CTPOEHUE,
¢usnveckne W XMMHYECKHE CBOMCTBAa (peakUMW C AaKTHUBHBIMH METaJIaMH,
rajJOreHOBOJIOPOJIaMH, TOpEHHe), MpUMEHEeHHe. BoJIopoaHble CBSI3M  MEXIy
MoOJIEKyJ1aMH CIIUPTOB. JlelicTBUE MeTaHOJIa U 3TaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroaTOMHBIE CITUPTHL. DTHIICHIIIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NIECKHE
U XMMHUYECKME CBOMCTBa (B3aMMOAEHCTBHE CO  LIEJOYHBIMH  MeETaJUlaMH,
KayecTBEHHas peaklysi Ha MHOroaTOMHble coupThl). /JleiicTBue Ha opraHusm
yenoBeka. [[puMeHeHune rauneprta u 3TUIICHTIINKOJIS.

@deHOoJI: CTPOCHHE MOJICKYJIbl, (PU3MUYECKME ¢ XUMHUYECKHE CBOMWCTBA.
Tokcuunocts henona. [lpumenenue gpeHona.

Anbneruapl U kemonsi. DopManbaeruj, aueTaabAerua: CTpoeHue, Gpusnueckue
U XUMHUYECKHE CBOICTBa (peakluu OKHUCIIEHUS U BOCCTAaHOBJIECHHUS, KAaueCTBEHHBIE
peaxkiuun), noJy4eHue U IpUuMeHEHHeE.

OIHOOCHOBHEBIE TpeiebHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAst U YKCyCHast
KHUCJIOTBI: CTpPOEHHE, (PU3NYECKHEe U XUMHMUYECKHE CBOMCTBa (CBOiicTBa, oOuue Juis
KJ1acca KHMCJIOT, peakius 3TepuduKanun), nojrydyeHue u npuMenenue. CreapuHoBas U
OJIEMHOBAsI KUCIJIOTBl KaK IPEJACTAaBUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOLIEE ACHCTBUE.

CroxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. I 'MAPOIN3 CIOXKHBIX
3¢upoB. Kupsl. ['maponus xupos. Ilpumenenune xupoB. buoaoruueckas posb KUPOB.

VYTeBoabl: cOCTaB, KIACCH(PUKAIUS YTIIEBOAOB (MOHO-, IU- U TOJMCAXAPUIBI).
I'moko3a — mpocredmuii MoOHOcCaxapua: OCOOCHHOCTHM CTPOEHHS MOJIEKYJIbI,
¢u3nyeckue U XUMHUUYECKUe cBoMcTBa (B3aumogeicteue ¢ rugpokcunom menu(ll),
OKHCJICHHME aMMHMa4YHBbIM pacTBOpoM okcuna cepedpa(l), BoccranoBieHue, OpoxeHue
IJIIOKO3bl), HAX0KJIEHUE B IPUPOJIE, IPUMEHEHHE, Onosiornyeckas posib. @OTOCUHTES.
@pyKTO3a KaK H30MEP IIFOKO3BI.

Kpaxman u nemmtonosa kak npupojHble monumepbl. CTpoeHHe Kpaxmana U
nesrono3pl.  Pu3nMueckue W XMMHUYECKME CBOMCTBa  Kpaxmana (THApOIIH3,
KAaueCTBEHHAs peakliys ¢ HOJIOM).

OKClepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB W MX IPEBPAILCHUIA:
IpoBejieHue, HaOJIIOJAEHUE U OIMCAHHUE JIEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIHMPTOB, KAaueCTBEHHbIE PEAKLUUU OIHOATOMHBIX CIUPTOB (OKUCIEHUE 3TaHOja
okcunoM Mmenu(Il)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJEHCTBUE TIJIMIIEPUHA C



rugpokcuoM Meau(ll)), anpaernsioB (OKMCICHWE aMMHUAYHBIM PAacCTBOPOM OKCHIA
cepebpa(l) m ruapoxcumom wmeau(ll), B3ammomelicTBHEe Kpaxmajga C HOJOM),
MIPOBEJICHUE MPAKTUIECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHUCIIOTHI.

PacuéThbie 3amayn.

Bblunciienuss 1Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa WCXOJHOTO BEIISCTBA HIIM TPOJYKTa PEaKIMU O W3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WJIA IPOAYKTOB PEAKITHH).

A3zoTcoepkalue OpraHndeckue CoeTMHCHHUS.

AMUHOKHCIIOTBHI KaK aM(OTEpHbIC OpraHHuYecKue coeanHeHus. dusznyeckue u
XMMHUYECKHE CBOWMCTBA AMHHOKUCIOT (Ha MpUMepe TIHIKHA). buomorundeckoe
3HaYCHUE aMUHOKHUCIOT. [lenTumpl.

benku kak mNpPUPOAHBIE BBICOKOMOJICKYIISIpHBIE coequHeHus. l[lepBuunas,
BTOpUYHAS W TPETUYHAs CTPYKTypa OeikoB. XHMHUYECKHE CBOHCTBA OCIIKOB:
THJIPOJIN3, JICHATYPAIINs, KAYECTBCHHBIC PEAKIIMK Ha OCIIKH.

OKCIIEpUMEHTAIBHBIC METOJIbI HM3y4YCHHUS BEIIECTB W WX IPEBPAICHHIA:
HaOJIIOJICHUE W OINMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYpaIus OCIKOB IPH
HarpeBaHUU, [IBETHBIC PEaKIIUU OCJIKOB.

BbicokoMo1eKy JIsIpHbIE COeTMHEHUS

OCHOBHBIE TOHSATHS XWMHU BBICOKOMOJIEKYJISIPHBIX COCIUHCHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCNEHb IMOJIMMEPHU3AIlUU, CPEIHSS MOJICKYIIspHAS
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJSPHBIX COCJAMHCHUNA —
TIOJIUMEPH3AIHS U TIOJTMKOHICHCAITHSL.

DKClepUMEHTAIbHbIE METOJIbI M3y4YEHHUS BEIIeCTB W HMX IPEBPAIICHUIA:
O3HAaKOMIJICHHE C 00paslaMu MPHUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC,
Kay4yKOB.

MeXIpeIMETHBIC CBSI3H.

Peanmzanusi MeXIpeAMETHBIX CBSA3CH MPU M3YYCHUU OPraHMYECKOW XUMHUH B
10 Kkiacce OCymIECTBISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHITHUHU, SBISIONIMXCS CHUCTEMHBIMHU JUIS OTACIBHBIX PEIMETOB
€CTECTBEHHO-HAyYHOTO ITUKJIA.

OO01Iue ecTecTBEHHO-HAYYHbIC MOHSTHS: SIBJICHHME, HAYyYHBIH (akT, TUIOTE3a,
3aKOH, TEOpHUs, aHAJINU3, CUHTE3, KiacCHU(UKAIus, MEPUOAUYHOCTh, HAOIIOJCHUE,
HU3MEpEHUE, IKCIIEPUMEHT, MOJICTTHPOBAHHUE.

®dusmka: MarTepus, OHEprus, Macca, aToM, DJJEKTPOH, MOJICKYJIa,
HEPreTUYECKUN YPOBEHD, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(bu3HYeCKre BETMYNHBI U €AMHUIIBI KX U3MEPCHHSI.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BEIICCTB B OpraHHU3ME,
¢dboTrocuHTe3, OHOJOTMYECKH AaKTHBHbIC BeliecTBa (O€NKH, YIJICBOIBI, JKUPHI,
(dhepMeHTHI).

I'eorpadus: MuHEpabl, TOPHBIC MOPOJBI, IMOJIC3HBIE HCKOMAEMBIE, TOIUIHBO,
pecypcehl.

TexHoI0rHs: MUIIEBBIE TPOITYKThI, OCHOBBI PAIIMOHAIBHOTO TTUTAHUS, MOIOIIIHE
CpelCTBa, JIGKAPCTBEHHBIE W  KOCMETHYECKHE IMperaparbl, MaTepHallbl U3
HCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.



11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHU

XuMuuyecKkui 31eMeHT. AToM. Spo atoMa, U30TOMbl. DIEKTPOHHAsE 000I0UKA.
DHepreTu4yeckue ypOBHH, MOJYPOBHU. ATOMHEIC OpOWTamu, S-, p-, d- SJIEMEHTHI.
OcoOeHHOCTH pacTpe/elieHUs JJCKTPOHOB IO OpOHTaIsiM B aroMax 3JEMCHTOB
MIEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(MUTYpAIIHS aTOMOB.

[lepuonnueckuit 3akoH u [lepuoanueckas cucremMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CBsA3b NEpUOAUYECKOTO 3akoHa U Ilepumonuueckoid cucTeMbl
xumuyeckux avieMeHToB J[. 1. MenaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX DOJEMEHTOB W
o0pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB I10 TPYyMIaM U MepuojaM. 3HaueHHe
MIEPUOIMYECKOr0 3aKOHA B PA3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHYECKass CBs3b. Buapl XUMHUUYECKOW CBSI3H
(koBajieHTHAs HEMOJISIpHAsE M TIOJIsApHAsi, WOHHAs, MeTajuinyeckas). MeXaHU3MBI
oOpa3oBaHMs KOBAJICHTHOW XHMHUYECKOM CBA3M (OOMEHHBII U  JOHOPHO-
aKUuenTopHeli). Bomopoanas cBs3p. BalleHTHOCTB. DIEKTPOOTPULIATEIBHOCTD.
Crenens okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJICKYJIIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBA. THMbl KPUCTAUIMUECKUMX pPEHIETOK. 3aBUCHUMOCTbh CBOWCTBA
BEILECTB OT TUIA KPUCTAININYECKON PEIIETKY.

[TonsiTue o nucnepcHeIX cucremax. VICTHHHBIE W KOJUIOMJHBIE PAacTBOPHI.
MaccoBas 10715 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKHUX COEJIMHEHUIA. Homenkiarypa
HEOPraHWYeCKUX BEUIECTB. ['eHeTnyeckass CBsSI3b HEOPraHWYECKHUX BEIECTB,
MPUHAJICKAIINX K PA3JIMYHBIM KJIaccaM.

XuMuuecKkass  peakumus. Knaccudpukanmss  XMMHYECKUX  peakiuid B
HEOPraHUYECKOW U OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHUsl MAacChl BELIECTB, 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU TPU XUMHUECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3InyHbIX (axTopoB. OOparumbie
peakunn. XuMuueckoe paBHOBecue. DaKTOPbL, BIMSIOMIME HA  COCTOSHHUE
xuMuueckoro pasHosecus. [Ipunuun Jle [larense.

DnexTponuTuueckas aucconuanus. CunpHbeie U ciaadbie 3iexTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJasl, HEUTpAJIbHAS, IIEIOYHAS.

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCHEepUMEHTAIBHBIE METOIbl M3YyUYCHMsS] BEIIECTB W UX TMPEBPAILCHUN:
nemoHcTpauus tabnui «llepuognueckas cucrema xumudeckux snemeHtoB [l .
MenneneeBa», W3ydeHUE MOJEIECH KPUCTAUIMUECKUX PEIMIETOK, HAOMI0IeHHEe U
OMHMCAHUE JIEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OMBITOB (Pa3jOKEHHUE MEPOKCHUA
BOJIOpOJA B MPUCYTCTBUU KATAIM3aTOPa, ONPEICICHUE CPE/Ibl PACTBOPOB BEILECTB C
MOMOIIBI0 YHUBEPCAILHOTO HWHIUKATOpa, PEaKIMd HOHHOTO OOMEHa), IMPOBEICHHE



MPaKTU4EeCKOH paboThl «BrnusHue pa3nuuHbiX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOU
peakLum».

Pacuérneble 3anaun.

Pacuétei 1o ypaBHEHUSM XUMHUYECKMX pEakuui, B TOM  YHCIE
TEPMOXMUMHYECKUE PACUYETHI, PACUETHI C MCIOJb30BAaHUEM MOHITHS «MaccoBas HOJs
BEILIECTBAY.

Heopranunueckasi xumust

Hewmeramnsl. [lonoxxenne HemeraiuioB B Ileproanyeckoit cucreMe XUMUYECKUX
sanementoB J[. WM. MenzaeneeBa U OCOOCHHOCTH CTpOEHHS aroMoB. Du3nveckue
CBOMCTBA HEMETANIOB. AIJIOTPOIMS HEMETAJIOB (Ha MpHUMepe KUCIOPOJa, CEpHI,
dbocdopa u yruepoza).

XUMHYECKHE CBOMCTBA BAXKHEMIIMX HEMETaUIOB (raJior€HOB, CEpbI, a30Ta,
docdopa, yrieposa U KpeMHUS) U UX COSAMHCHHUH (OKCHIIOB, KHCIOPOICOACPIKALTUX
KHCIIOT, BOJIOPOAHBIX COSTUHEHU).

[IpuMeHeHne Ba)XHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenne meramnoB B lleproguyeckoil cuctemMe XMMHYECKUX
sanementoB [I. . MenaeneeBa. OcoOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0UEK
aToMoB MetauioB. OOmue ¢usnueckue cBoiicTBa MeTayioB. CIlaBel METalIOB.
DNEKTPOXUMHUYECKUN PsiJi HAPSKEHUH METAJLIOB.

XUMHYECKUE CBOMCTBA BAXKHEHINIMX METAUIOB (HATpUM, Kajaui, KaJbIUH,
MarHui, aJllOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OO6mue crnocoObl MmonydeHuss MeTauioB. [IpumeHeHHe MeTauioB B OBITY H
TEXHUKE.

OKCHEepUMEHTAIbHBIE METOIbl HM3YyYCHHsS] BEIIECTB W UX TMPEBPAILCHUN:
W3YYCHHE KOJUIEKIUU «MeTalibl W CIUIaBbI», OOpPa3lOoB HEMETAIUIOB, PEIICHHE
OKCIIEPUMEHTANbHBIX 3a/lady, HaOMI0JeHNe U OMHCAHHWE JIEMOHCTPAI[MOHHBIX H
71ab0paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THUIPOKCHIA ATIOMHHHS C pacTBOpamMHu
KHUCJIOT U IIEJI0Uel, KaueCTBEHHBIC PEaKIIMN Ha KATHOHBI METAJIIOB).

PacuérHbie 3amaun.

Pacuétbel Maccel BemecTBa uiM 00bEMA Tra3oB MO HM3BECTHOMY KOJIHUYECTBY
BEIIECTBa, Macce WIM O0BbEMY OIHOIO M3 YUYaCTBYIOIIMX B PEAKIMU BEUIECTB,
pacuérsl Macchl (00bEMA, KOJIMIECTBA BENICCTBA) MPOAYKTOB PEAKIIMU, €CITU OJHO W3
BEILIECTB UMEET TPUMECH.

XumMue U )KU3Hb

Ponp xuMuu B o0Oecre4eHMHM 3KOJOTHYECKOW, SHEPreTUYeCKOW M IHILEBOM
0€30MMacCHOCTH, PA3BUTHU MEIUIUHBL. [lOHSATHE O HAYYHBIX METOJaX IO3HAHHS
BEILIECTB U XUMUYECKHUX PEAKIIUMA.

[IpencraBienuss 06 00X HAYYHBIX MPUHIUNAX MTPOMBIIIICHHOTO MOTYyYEHUS
BAKHEUILINX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUATIOB: BAXKHEUILHE CTPOUTEIbHBIE
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEepHaIbl, KPACKHU, CTEKIIO0, KepaMuKa, MaTepHUaIIbl
JUIS SIIEKTPOHUKHY, HAHOMATepraibl, OPraHUYECKUE U MUHEPAIbHbIE YI00pEHHUS.



XWMHA W 30pOBbE YEJIOBEKA: IIpaBWJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiIa 0€30MaCHOI0 MCIOJIb30BaHMS IpenapaToB ObITOBOM XMMHU B
ITOBCEITHEBHOM KU3HH.

MexnpenMeTHbIe CBS3U.

Peanunzanus MeXnpeaMeTHBIX CBsI3el MpU U3y4eHUH oO1Iel 1 HeopraHu4ecKon
xuMuu B 11 Kitacce ocymiecTBisieTcs Yepe3 UCMOoJIb30BaHUe KaK OOIIMX eCTeCTBEHHO-
HAy4YHBIX TMOHATUN, TaK W TOHATUH, SBIAIOIIUXCS CHUCTEMHBIMU I OTIEJbHBIX
IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OOuire ecTecTBEHHO-HAyYHbIE IOHSATUSA: Hay4HbIM (akT, rumoresa, 3akKoH,
TEOpHs, aHaliM3, CUHTe3, KiIacCUpUKaALMs, MEePUOAUYHOCTb, HAOIIOJECHUE,
SKCIIEPUMEHT, MOJIEIIMPOBAaHUE, U3MEPEHUE, SBIICHUE.

®dusuka: MaTepusi, SHEprus, Macca, aroMm, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
U30TOIl, PaJUOaKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUIl ypOBEHb, BEILIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHME BeIeCTBa, (PU3MYECKHE BEIMYUHBI M EAMHULBI UX
U3MEpEHUs], CKOPOCTb.

buomorusi:  knerka, opraHm3M, 9KOcHcTeMa, Owocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BUTAMHHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

I'eorpadus: MuHepalibl, TOpPHbIE HNOPOJbI, MOJIE3HbIE HCKOMAaeMble, TOIUIUBO,
pecypeBl.

TexHonorusa: XUMHUYECKas HIPOMBILUIEHHOCTb, METAJLIypIus, IMpPOU3BOJCTBO
CTPOMTENbHBIX MAaTEpUajOB, CEIbCKOXO3AMCTBEHHOE IMPOU3BOJACTBO, IHUILEBAs
IIPOMBIILIJIEHHOCTD, bapmarneBTHYECKas IIPOMBILLIJIEHHOCTD, IIPOU3BOJCTBO
KOCMETHYECKMX IpPEnaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTepHalloB,
ANEKTPOHHASI IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUAPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBI 10 XUMHNU
HA BA30BOM VYPOBHE CPE/JHEI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHUS
oOy4aroluMMuUCsl T[porpaMM  CpeaHero oOmiero o0pa3oBaHus  (JIMYHOCTHBIM,
METaInpeIMETHBIM H MpeIMEeTHBIM). HaydHo-MeTotn4eckoit 0CHOBO# aiist pa3paboTKu
TUTAHUPYEMBIX PEe3yJbTaTOB OCBOCHHUS MPOTPaMM CpEIHEro oOmero oOpa3oBaHHS
SIBIIIETCSL CUCTEMHO-/1€ATeIbHOCTHBIM MOAXO/I.

B COOTBeTCTBUM € CHCTEMHO-IEATEIbHOCTHBIM TOJIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS MpenMeTa «XHMHS» Ha YPOBHE CPEIIHETO
o0m1ero 00pa3oBaHuUs BBIICIICHBI CIICTYIOIIHE COCTABIISIONINE:

OCO3HaHWE OO0YYAIONIUMHCS POCCUUCKOW TPaKTAHCKOH WISHTHYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOIIPEACTICHUIO;

HaJIM4YMe MOTUBALMU K 00yUCHUIO;

I[eJICHANPABICHHOE PA3BUTHE BHYTPCHHUX YOECKICHHWH JIMYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIMi 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh U CHOCOOHOCTH OOYyYarommxcs pPYKOBOACTBOBAaTHCA B CBOEH
JESTeTbHOCTH IICHHOCTHO-CMBICIIOBBIMU ~YCTAaHOBKAaMH, MPHCYIIUMH LEIOCTHOM
CUCTEME XMMHUYECKOI0o 00pa3oBaHus;

HaJIM4YUE MPABOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhl M CIHOCOOHOCTH CTaBUTh
LU U CTPOUTH KU3HEHHBIC IJIaHBL

JluuHOCTHBIE pE3yNbTaThl OCBOEHUS MpeAMeTa «XUMUsS» JOCTUTAIOTCS B
eIWHCTBE YYEeOHOW W BOCHUTATENBHON JIEATENBHOCTH B  COOTBETCTBHH C
T'YMaHHCTUYECKUMH, COLMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMHU H
ujearaMu POCCUHUCKOTO IPpa)KIaHCKOro 00IIecTBa, MPUHATHIMU B 00IIECTBE HOPMAMHU
W TpaBuUJaMH  [OBEACHMS, CIOCOOCTBYIOLIMMH IpolleccaM  CaMOIO3HAHUS,
CaMOpPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O0YYArOIIAXCS.

JluuHOCTHBIE  pe3yNnbTaThl OCBOCHHUS IMpeaMeTa «XUMHUS» — OTPakaroT
cOpPMUPOBAHHOCTh OMbBITA I[MO3HABATEIbHOW U TMPAKTHUYECKON JesTeNbHOCTH
o0ydJaromuxcs Mo peaqu3alui MPUHATHIX B OOMIECTBE IEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaska1aHCKOro BOCHUTAHMA:

OCO3HaHUs O0YYaIOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX MpaB M 00s3aHHOCTEH,
YB)KEHUSI K 3aKOHY U MPABOMOPSIKY;

NPEJCTaBICHUS O COIHMAJIbHBIX HOPMax U MpaBWIaX MEXJINYHOCTHBIX
OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATEIBHOCTH MPHU CO3JaHUH YUeOHBIX
MIPOEKTOB, PEIICHUU Y4eOHBIX M TO3HABATENbHBIX 33/1a4, BHIMOJHEHUH XUMHUYECKUX
HKCHEPUMEHTOB;

CIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHBBI, HaMEpEHHs, JIOTHKY U
apryMEHTHI IpYTUX MPH aHATN3€ Pa3IUnYHbIX BUJIOB YI4EOHOH 1€ATEeIbHOCTH;

2) IATPUOTHUYECKOT0 BOCTIUTAHMS



[IEHHOCTHOTO OTHOIIEHHWS K HCTOPHYECKOMY W HAy4YHOMY HACJCIUI0
OTEYCCTBCHHOU XMMHH;

YBOXCHHS K IIPOILIECCY TBOpYECTBA B OOJACTH TEOPUU H TPAKTHUECKOTO
NPUMEHCHHST XHUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKCHHS HAyKH €CTh pEe3yJIbTaT
JUINTEIbHBIX ~ HAOJIOJCHMM,  KPOMOTIMBBIX  JKCICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSIHHOTO TPYy/la yYEHBIX U MPAKTUKOB,

WHTEpeca W M03HABATEILHBIX MOTHBOB B MOJIyYCHUU H TIOCIEAYIONIEM aHAIH3e
uHGOPMAIIUHU O TIEPEIOBBIX TOCTHKCHUAX COBPEMEHHOMN OTCUECTBEHHOM XHUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBCHHOI'O CO3HAHMS, STUYECKOrO MTOBEICHHUS,

CIIOCOOHOCTH OILICHUBATh CHTYAllUH, CBS3aHHBIC C XUMUYECCKUMU SIBICHUSIMH, U
[PUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACh HAa MOPaJbHO-HPABCTBCHHBIC
HOPMBI ¥ [IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJCHHE M TIOCTYIKHA CBOMX TOBapUIICH C
MO3UIIMKA HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHHE MOCICACTBHH 3THUX
MOCTYIIKOB;

4) dopmMupoBaHusi KyJbTYpPbl 310POBbS:

MMOHMMAaHMs IICHHOCTEH 3/10poBOro W Oe3omacHoro oOpas3a  JKH3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3UYECKOMY H
MICUXHYECKOMY 3JI0POBEIO;

coOmoieHnst TpaBuil  0e30macHOro oOpamieHusi ¢ BEHIeCTBaMH B  OBITY,
MIOBCETHCBHOM JKU3HU U B TPYIOBOM JICATEILHOCTH;

MOHUMAHMsI IICHHOCTM TMPaBWJl HHIMBHIYaJbHOTO U  KOJUICKTUBHOTO
0€30IMacHOTO MOBEJICHUS B CHTYAIIUAX, YTPOKAIONINX 3I0POBBIO U )KU3HH JIIOJICH;

OCO3HAHMS TOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIYCK (YMOTpeOICHHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYPECHHUS );

5) TPy10BOr0 BOCIIUTAHMSA:

KOMMYHUKaTHBHON KOMITETCHTHOCTH B y4e0HO-HCCIIeI0OBATEIIbCKON
JeSITeIbHOCTH, OOIIECTBEHHO MOJIC3HOM, TBOPUECKOM U APYTHX BUAAX JNEATCILHOCTH,

YCTAHOBKH Ha aKTUBHOE YYacCTHE B PEHICHUU NMPAKTUYECKUX 3a1a4 COIUATbHON
HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY H3YYCHHIO MPOQECCHil Pa3IuvHOTO pojaa, B TOM
YKCJIe HA OCHOBE IPUMEHEHHUS TIPEAMETHBIX 3HAHUHN 110 XUMHH;

YBKEHUS K TPYAY, JIIOSM TPY/a U pe3yJbTaTaM TPYyIOBOH JEATEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPDY  HMHIWUBUAYAJIbHOW  TPACKTOPHH
oOpa3zoBanwus, Oyaymiei mpodecChu U peaan3anui COOCTBEHHBIX KU3HEHHBIX IIJIAHOB
C y4éTOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB W
noTpeOHOCTEl 0011ecTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS

IKOJIOTHYECKU 11eJIeCO00pa3HOTO OTHOIICHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS )XKM3HU Ha 3eMJIE;

MOHMMAaHHUs TJI00AJBLHOrO0 XapakTepa SKOJIOTHUECKHUX MpoOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE IIPUPOTHOMN M COLMAIILHOM CPEJIbI;



OCO3HaHMS HEOOXOJUMOCTH MCIIOJIb30BAaHUSI JOCTHKEHUNA XUMHHM JUIsl PELICHUs
BOIIPOCOB PallMOHAIBHOTO IPUPOAOIIOIB30BAHNUS;

AKTUBHOT'O HEIIPUATHUS IEHCTBUM, IPUHOCAIINX BpEl OKPYKAIOIIEH IPUPOIHON
cpene, yMEHHs MPOTHO3UPOBATh HEOIArONPUATHBIE HKOJOTHUYECKUE TOCIECTBHS
IIPEAIPUHUMAEMBIX JEHCTBUI U IPENOTBPALLATD UX;

HaJIM4YUs Pa3BUTOIO JKOJOTMYECKOIO MBIIUIEHUS, YKOJIOIMYECKON KyJbTYpBI,
OIBITA JEATEIBHOCTH IKOJIOIMYECKON HAIIPaBICHHOCTH, YMEHUs PYKOBOACTBOBATHCS
MMH B TI03HABATEIbHON, KOMMYHUKATUBHOM 1 COLMAIIBHOM MPAKTHKE, CIIOCOOHOCTH H
YMEHUS aKTUBHO MPOTUBOCTOSATH UIEO0IOTUU XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

C()OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHON MTPAKTUKU;

MOHUMAHUS CHeUMPUKHA XMMHMM Kak HayKHd, OCO3HaHMs €€ polu B
(GOpMHPOBAaHUN PALMOHAIBHOTO HAYYHOI'O MBIIIJICHUS, CO3JaHUM LEJIOCTHOTO
Ipe/CTaBIeHUs] 00 OKpPY)KAloIIeM MHUpPE KaK O €JUHCTBE MPUPOAbl U YEJIOBEKa, B
[IO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUU MpoOJIeM COXpaHEHMs
IIPUPOJHOTO PABHOBECUS;

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU AJIi COBPEMEHHOMN IIUBHIN3AIUH:
B € TYMaHUCTHYECKON HAMPABICHHOCTH W BAXKHOW POJIM B CO3JaHUM HOBOW 0a3bl
MaTepHAbHOW KYJIBTYpBI, PEIICHUH TIIOOATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, JHEPreTUYECKOW, MHIIEBOM W  SKOJOTHYECKOU
0€30I1aCHOCTH, B Pa3BUTHUM MEAMLMHBI, 00€CIEUEHUH YCJIOBUHN YCIEUIHOTO TpyAa U
HKOJIOTUYECKU KOM(OPTHOM KU3HHU KaXK10T0 YiIeHa O0ILEeCTBa;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH  METOJIOB
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HCIIOJIb30BaTh
NoJlydaeMble 3HaHUS JUIl aHAIW3a U OOBSACHEHUs SBJICHUH OKPY)KAIOLIEro Mupa U
IPOUCXOJAIIMX B HEM HM3MEHEHHH, YMEHHs JieaTh 0OOCHOBAaHHbBIC 3aK/IIOYCHMs Ha
OCHOBE Hay4YHbIX ()aKTOB M MMEIOIUXCS JAHHBIX C LIEJbIO MOJIyYE€HHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSATENbHO HCIOJb30BaTh XHMUYECKHE 3HAHMUS JUIs
peleHust MpobJieM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

MHTEpeca K IMO3HAHUIO U UCCIIEIOBATEIbCKON AEATENBHOCTH;

TOTOBHOCTM H  CIOCOOHOCTH K  HENpPEpbIBHOMY  OOpa3OBaHUIO U
caM0O0Opa30BaHUIO, K aKTUBHOMY IIOJYYEHMIO HOBBIX 3HaHMM IO XHMHUHM B
COOTBETCTBHUHM C )KMU3HEHHBIMU MOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B PasiW4HbIX chepax mpodeccrHoHaTbHON
NEATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeramnpeqMeTHble pe3yabTaTbl OCBOCHMS Y4eOHOro mpeamera «XHUMHsS» Ha
YPOBHE CpeIHEro 001ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE JUIs (dbopMupoBaHus MUPOBO33pEHUSA o0yyaromuxcs
MEXIUCHUIIMHAPHbIE (MEXIIPEIMETHbIE) OOIICHAayYHble IOHATHUS, OTpPaXKaIoLIUe
LEJIOCTHOCTh HAayyHOW KapTUHBI MHUpa U CHEUUPUKY METOJOB MO3HAHUA,



UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPIHUs, SBIICHUE,
MPOLIECC, CHCTEeMa, HAay4YHBIA (PaKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIC0BaHNE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JAPYyTHe);

YHUBEpCaJbHble y4eOHbIE JCUCTBUS (TMO3HABaTEIbHBIE, KOMMYHHUKATHUBHEIE,
peryisTuBHbIE), oOecneunBaronue GopMupoBaHre PYHKIIMOHATBHONW IPaMOTHOCTH U
COLIMAJIbHOW KOMIETEHIIMH 00y4aroIIuXCs;

CIIOCOOHOCTH 00YYaIONIUXCS UCIIOJIb30BATh OCBOCHHBIE MEKIUCITUIUIMHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS 1 YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS B TIO3HABATEILHOM
Y COIMAIBHON MPAKTHKE.

MeTtanpeaMeTHble  pe3ysbTaThl  OTPAXAIOT OBJAJICHHE YHHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMHU.

OBJjajieHHe YHHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU A€HCTBUAMM:

1) 6a3oBble JIOrHYecKHe AeiiCTBUSA:

CaMOCTOSTENLHO (YOPMYIIUPOBATH U aKTYaIU3UPOBAThH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh;

OMpEeNesaTh UEeNH JeATeTbHOCTH, 3a7aBas IapamMeTpbl W KPUTEPUH HX
JOCTUKEHHSI, COOTHOCHUTD PE3yJIbTaThl AESITEIbHOCTH C IOCTABICHHBIMU IENISIMH;

WCIIOIb30BaTh IMPHU OCBOCHUHU 3HAHWH NPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpPHbIE TPHU3HAKU TOHATUA W YCTAaHABIMBATh WX B3aUMOCBS3b,
WCIOJIb30BaTh COOTBETCTBYIONIUE TMOHATHS I OOBSICHCHHS OTICIbHBIX (DaKTOB H
SIBIICHHI,

BBIOMPATh OCHOBAaHUS M KPUTEPUU JJIA KJIACCU(UKAIMKM BEIICCTB H
XUMHUYECKUX PEAKIU;

YCTAaHABIIMBATh  MPUYUHHO-CICJACTBEHHBIE CBS3UM  MEXIYy  H3Yy4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJeHus (MHAYKTUBHbBIE, JEAyKTHUBHBIC, IO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTPHBAEMBIX
SIBIICHUSAX, (DOPMYITHPOBATH BBIBOBI U 3aKITFOUCHHS;

MPUMEHSTh B IPOLIECCE MO3HAHUS, UCHOJb3YEMbIe B XUMHH CHMBOIUYECKUE
(3HAKOBBIC) MOJEIH, MPEOOPA30OBBIBATh MOJCIIBHBIC MPEACTABICHUS — XUMHUYCCKUMA
3HaK (CMMBOII) AJIEMEHTa, XUMHUYecKasi (hopMylia, ypaBHEHHE XUMHUECKON peakiuu —
NpU PEHICHUH Yy4YeOHBIX IMO3HABATEIBHBIX M MPAKTHYCCKUX 3a/1ad, MPUMCHSITH
Ha3BaHHBIE MOJICJIbHBIC TPEJCTABICHUS [JISl BBIABJICHHS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUYECKUX PEAKIIHIl.

2) 6a30BbIe HCCIEN0BATEIbCKHE 1eHCTBHS

BJIQJIETh OCHOBAaMH METOJIOB HAYYHOTO TO3HAHUSA BEIIECTB M XUMHYECKUX
peakuuii;

(dbopMynpoBaTh LIETU U 337a4l UCCIECOBAHMS, UCIIOIb30BATh MMOCTABICHHBIE U
CaMOCTOSITENbHO CPOPMYTUPOBAHHBIE BOIIPOCHI B KAYeCTBE MHCTPYMEHTA O3HAHUS U
OCHOBBI JUTsl (DOPMHPOBAHUS THIIOTE3HI 110 TIPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

BIIQJICTh HABBIKAMH CAMOCTOSATEIBHOTO IUTAHHUPOBAHUS W  TPOBEICHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBaTh YMEHHUS HAOIIOATh 3a XOJ0M
MpoIecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro  pe3yibTar, (OPMYJIUPOBATH



00001IeHNST ¥ BBIBOJIbI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIM OTUET O MPOJIEIIaHHOM padoTe;

npuoOpeTaTh OMBIT  yYCHHUYECKOW HCCIEIOBATENbCKOM W MPOEKTHOM
JESTeTbHOCTH, TPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSATEIBHOMY HOUCKY
METOJIOB pEIICHUs MPAKTUYECKUX 3a7ad, NPUMEHEHHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ unpopmanmeii:

OPHEHTUPOBATbCA B  PA3IUYHBIX HMCTOYHUKAX uWHpopManuu (HAy4YHO-
MOMYJIsSIpHAs INTEPATypa XUMUYECKOTO COJIEP>KaHus, CIIPAaBOYHBIE TTOCOOUS, PECypCHI
Wutepnera), aHanmu3upoBaTh HHGPOpPMALMIO pa3IMYHBIX BUAOB U  (opm
MIPEICTaBJICHHUS], KPUTUYECKH OLEHUBATh €€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTH;

(dbopMyIHpOBaTh 3apPOCHl M MPUMEHSTHh PA3JIMYHBIE METOIBl NPU TOUCKE U
orbope wmH(pOpMamHMHM, HEOOXOAMMON JUIsI  BBHIMOJHCHHSI  y4eOHBIX  3a1ad
OTpeeNIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJB30BAHUA HMH(POPMALNOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3IINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTUMAbHYIO  (OpMy  IpeICTaBICHUS
uHpopmanuu (cxemsl, rpaduKy, JuarpamMmbl, TaOIUIbI, PUCYHKHU U IPYTHE);

WCTIOJIb30BATh HAYYHBIN SI3BIK B KAUECTBE CPEJCTBA MPU pabOTe ¢ XUMHUYECKOU
nHpOpMaLKe: TPUMEHITh MEXIIPeIMETHBIE ((HPU3NYECKHe U MAaTEeMaTHIECKUE) 3HAKH
Y CUMBOJIBI, (hOpMYITBI, a0OpEBUATYPBI, HOMEHKJIATYPY;

UCIIONIb30BaTh M MPeoOpa3oBbIBAaTh 3HAKOBO-CHMBOJHYECKHE CpPEICTBA
HATJISTHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

3aJ1aBaTh BOMPOCHI O CYIIECTBY OOCYKIaeMOW TEMbI B XOJI¢ JUAjora W/Wiu
JUCKYCCHUH, BBICKA3bIBaTh UIEH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUSI IPEJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MPE3CHTAIMEeld pe3yIbTaTOB II03HABATEILHOW JIESTEIHLHOCTH,
MOJIyYEHHBIX CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIMOJHEHHUH
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peallu3aluy y4eOHOro MpoeKkTa U GopMyIUPOBATH BHIBOJBI O
pe3yibTataM IMPOBEAEHHBIX HCCIEIOBAHMNA MYTEM COTIACOBAHMS MO3MIMK B XOJ€
o0CyKJIeHHUS 1 0OMEHAa MHEHUSIMHU.

OBiajjeHne YHUBEPCAJIbHBIMH PeryisiTUBHBIMU 1€iiCTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBAaTh U OCYUIECTBISATH CBOIO I103HABATEIHHYIO
JeSATeNbHOCTh, ONpenessist e€ [end | 3aJauyd, KOHTPOJIMPOBATH W IO Mepe
HEOOXOJMMOCTH  KOPPEKTUPOBATh MpEJIaraeéMblii  alrOpUTM  JCHCTBUH  NPHU
BBIMIOTHEHUH Y4YeOHBIX M HCCIEAOBAaTEIbCKUX 3ajad, BbIOMpaTh Haumbojee
3¢ (HeKTUBHBIN CIOCO0 WX PEHICHUS ¢ YYETOM MOTYYSHHsI HOBBIX 3HAHUN O BEIIECTBAX
Y XUMHYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATEIHHOCTH Ha OCHOBE CaMOAaHAIM3a U
CaMOOIICHKHU.

INPEAMETHBIE PE3YJbBTATHBI



10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMuUs» OTPaXKaroT:

cOPMUPOBAHHOCTh ~ TPEJCTABICHHA O  XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAyYHOU KapTHHbI MUPA, POJIM XMMUHU B TO3HAHUU SIBIICHUHN IPUPO/IBL, B
(GOpMHpPOBAaHMM  MBILUIEHUS W KYJIbTypbl JIMYHOCTH, €€ (PYyHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM ISl peUIeHMs] NMPAKTUYECKUX 3alad M IKOJOTHYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM CpPEIe;

BJaJIEHUE  CHUCTEeMOM  XMMHYECKMX  3HAHMH,  KOTOpas  BKJIIOYAEeT:
OCHOBOIIOJIAraroNIve MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPULIATENIBHOCTb, XHUMHUYECKas CBS3b,
CTpyKTypHasi ¢opmyna (pa3BEpHyTas W COKpami€HHas), MOJb, MOJISIpHAs Macca,
MOJISIpHBIH  00BEM, YIVIEpOAHBIN cKeneT, (yHKIMOHAIbHAs TIpyMNNa, paaukal,
M30MepHsi, U30MEpPbI, TOMOJIOIMUYECKUH PsAJl, TOMOJIOIH, YII€BOJOPObl, KUCIOPOA U
a30TCOAEpXKAIUe  COEOUHEHHUS, MOHOMEp, IOJIUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHHUS); TEOPUM M 3aKOHbI (TE€OpUs CTPOCHMUS
opranudeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHMsI MAaccChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKMM S3bIK XHMHH; MHPOBO33PEHUYECKUE 3HAHUS,
JeKallye B OCHOBE MOHMMAaHUS IPUYMHHOCTU U CUCTEMHOCTU XMMHMYECKHUX SIBJICHUH,
(aKTOJIOTHUECKUE CBEICHHUS O CBOWMCTBAaX, COCTaBe, IOJNy4YeHHH U 0Oe30macHOM
UCIOJIb30BAHUU BAKHEHMIIUX OpPraHMYECKHUX BELIECTB B OBITY W NPAKTUYECKOM
NesITeIbHOCTH YEJIOBEKA;

C(OPMHPOBAHHOCTh YMEHUH BBIIBIATh XapaKTepHbIC MPHU3HAKK TOHSATHA,
YCTaHABJIMBATh HX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOILME IOHSTHUS IPU
OIMCaHUU COCTaBa, CTPOCHHUS U MPEBPAIEHUN OpraHMYeCKUX COeAMHEHUI;

C(OPMHUPOBAHHOCTh YMEHUN HCIHOJIB30BATH XUMHMUYECKYIO CHMBOJIUKY JUIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOMN) hopmyt
OpPraHMYECKUX BELIECTB M YPABHEHUN XMMUYECKUX PEAKIUH, U3rOTABINBATH MOJIEIH
MOJIEKYJl OpPraHM4eCKHUX BELIECTB I WUIIOCTpallMM HX XHMHUYECKOTO H
IIPOCTPAHCTBEHHOT'O CTPOEHUS;

Cc(OPMHUPOBAHHOCTh YMEHUN yCTaHABIMBAaTh MPHUHAIICKHOCTh H3YYECHHBIX
OPraHMYECKHUX BEUIECTB [0 HX COCTaBy M CTPOCHUI0 K ONPEACIEHHOMY
KJlaccy/Tpynmne coenuHeHWid  (YIJIeBOJOPOIBI, KHCIOPOA M a30TCOJEpIKaIIHe
COEJMHEHUS, BBICOKOMOJIEKYJISIDHbIE COEIMHEHMs), JaBaTh MM Ha3BaHHUS 110
cucremarnueckoil HomeHkiarype (IUPAC), a Ttaxke NpUBOIUTH TpPUBHAJIBHBIC
Ha3BaHMsI OTHEJIbHBIX OPraHWYECKUX BEIIECTB (STWJIEH, MPONMIIEH, AalleTHUJIEH,
STUJICHIVIMKONb, IJIMLEpUH, (eHon, QopManbaerny, auneTaableruja, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsl KHUCJIOTAa, CTEApUHOBAas KUCIIOTA, IJIIOKO3a,
¢bpykTO3a, Kpaxmall, LIeUII0JI03a, TIULHKH);

C(OPMHPOBAHHOCTh yMEHHUSI OIpPENEeNATh BUIBl XHMHUYECKOH CBSI3UM B
OpPraHUYECKUX COEIMHEHUAX (OAMHAPHBIE U KPATHBIE);



cOPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKEHUS TEOPUU CTPOCHHUS
oprannueckux BemiecTB A. M. BytnepoBa st 00bsICHEHHsSI 3aBUCHMOCTH CBOWCTB
BELIECTB OT UX COCTABA U CTPOECHMS; 3aKOH COXPaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUI XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (HU3NIECKHE
U XUMHYECKHE CBONCTBA THUMNHYHBIX MPEJICTABUTENCH pa3IMYHbIX KIIACCOB
OpraHMYEeCKUX BellecTB (METaH, 3TaH, 3TUJICH, MPOMMIEH, alleTuieH, OyraaueH-1,3,
MeTmiOyTaaueH-1,3, 6eH30)I, METaHOJ, 3TAHOJI, THICHTJIUKOJb, TIHICPUH, (EHOI,
alleTaNbJeru],, MypaBbuHasi U YKCyCHasl KHUCJIOTHI, IJIFOKO3a, Kpaxmaj, LeJJIrs03a,
AMUHOYKCYCHAasl KHCIIOTa), WJUIIOCTPUPOBATh TE€HETHUYECKYIO CBS3b MEXAY HHUMH
YPAaBHEHUSAMU COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKIHil C HCIOIb30BAaHHEM
CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh YMEHHS XapaKTE€PHU30BaTh HCTOYHUKHU YTIIEBOJOPOTHOTO
ChIpbst (He()Th, MPUPOAHBINA Ta3, Yrojb), CIOCOObI UX MepepaboTKH M MPAKTUIECKOE
MIPUMEHEHHE TPOAYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYUCICHHUS 10 XUMHYCCKHM
ypaBHEHHsIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTA
peaKiuu Mo W3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WJIH MIPOJIyKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUM BIIAJCTh CHCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX
Hay4YHOT'0 TIO3HAHUS, UCTIOJIb3YEMBIX B XMMUU MPU U3YUEHUU BEIIECTB U XUMUYECKUX
sABICHUN (HaOJIO/IEHHEe, U3MEpEHHe, YKCIIEPUMEHT, MOJICIHPOBAHUE), UCIIOIb30BaTh
CUCTEMHbIE XMMHUYECKHE 3HAHUS JUIsl IPUHATUS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHHI COOJIFO/IaTh TpaBUjia MOJb30BAHUS XUMHUYECKOU
MOCYIOM ¥ JIaDOpaTOPHBIM O0OpYIOBaHHEM, a TaKXe IpaBWiIa OOpamieHus C
BELIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMHU IO BBIMOJIHEHHUIO J1TAOOPATOPHBIX
XUMHYECKHX OIIBITOB;

cOPMUPOBAHHOCTh YMCHHWH IJIAHUPOBATh M  BBHIMOJIHATH XUMHYCCKHMA
AKCIIEPUMEHT (MIPEeBpaIICHHs] OPTaHUYECKUX BEIIECTB MPU HArpeBaHUH, MOTYUYCHHE
ATHJICHA U M3YYEHHE €Tr0 CBOICTB, KAUYECTBEHHBIC PEAKI[MU OPTaHMUYECKUX BELIECTB,
JeHatypauusi OeKOB IpU HarpeBaHUM, [[BETHBIE PEAKIIMH OCIKOB) B COOTBETCTBUU C
MpaBUJIAMH TEXHUKU OE€30MAaCHOCTH MPH OOPAIICHUH C BEIIECTBAMU U J1a00OPaTOPHBIM
000pyAOBaHUEM, TPEACTABIATH PE3YIBTAThl XUMHUYECKOTO JKCIIEPUMEHTa B (opme
3aMucy yYpaBHEHHH COOTBETCTBYIOIIMX peakiuuid u ¢GopMyIupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTAaTOB;

cOPMUPOBAHHOCTh YMEHHHM KPUTHYECKH AHAJIU3UPOBATH XUMHUYECCKYIO
nHPOPMALIMIO, TIOJIY4aeMyl0 W3 pa3HbIX HMCTOYHUKOB (CPEACTBa MAacCOBOM
unpopmanuu, IHTepHET U Jpyrux);

chOpPMUPOBAHHOCTh ~ yYMEHHHl  cOOMI0aTh npaBUiia  JIKOJIOTUYECKU
11€J1ec000pa3HOr0 MOBEACHHS B OBITY M TPYAOBOM JIEATEIHLHOCTH B LEJSX COXPAHEHHUS
CBOETO 3/I0POBbsI U OKpY)KAlOIIeW IPUPOJHON cpeabl, OCO3HAaBaTh OIACHOCTb
BO3JICHCTBUSL HAa J>KUBBIE OPraHU3Mbl OIpPEAETIEHHBIX OPraHUYeCKUX BEIIECTB,
noHumMasi cMbicn nokazatens [1JIK, mosicHATs Ha mpuMepax CrocoObl YMEHBIIECHUS U
MPEIOTBPALLEHHUS UX BPEIHOTO BO3/AECUCTBUS HA OPIraHNU3M UYEJIOBEKa,



Uis 0Oy4YaroIIUXCsl ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHUE
NPUMEHITh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX T[O3HAHUS BEIIECTB H
XUMHUYCCKHX SBIICHHIA,

Ui CIENBbIX W CIA0OBUAANIMX OOYYalOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeuHy0 cucteMy ob6o3HaueHuil JI. Bpaiinsg nns 3amucu XUMHYECKHX

dbopmy.
11 KJIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as u HeopraHu4eckast XuMHUs»
OTpaXKaroT:

cOPMUPOBAHHOCTh ~ MPEJACTABICHUI: O  XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUHU B MIO3HAHUU SIBJIEHUI IPUPOJIbL, B
(GbOpMHpPOBAaHUM MBIIUICHUST W KYJIBTYphl JIMYHOCTH, €€ (YyHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM [JIsl pelleHHs] MPAKTUYECKUX 3a/1ad M IKOJOTHYECKH
000CHOBAHHOTO OTHOIIIEHUS] K CBOEMY 3[I0POBBIO U IIPUPOJIHOM cpelie;

BJIQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHMH,  KOTOpas  BKJIIOYAeT:
OCHOBOMOJIAralomue MOHATHS (XUMHUYECKUH DJIEMEHT, aToM, H30Tom, S-, p-, d-
ANEKTPOHHBIE OpOWTATM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJSPHBIH O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEHEHb OKHUCIIEHUS, XUMHYECKas CBS3b
(xoBaJIeHTHasi, UOHHAs,, METAJNIM4YecKasi, BOJOPOJHAs), KpUCTAINIMYECKasl peliérka,
TUMBI ~ XMMUYECKUX  peaklMid, pacTBOp,  OSIEKTPOIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT  AMCCOLMUAIUS, OKHCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb
XUMHUYECKON peaklMH, XUMHUYECKOE pPaBHOBECHE); TEOPHH U 3aKOHBI (TeopHus
3JIEKTPOJUTUYECKON Uccolannu, nepuoandecknil 3akon 1. 1. MenneneeBa, 3akoH
COXPAHEHUS MAacChl BEILLECTB, 3aKOH COXPAHEHUS W NPEBpALICHMS] SHEPrUU IpU
XUMHYECKUX  PEaKIHsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN  S3BIK  XUMHUH,
MHUPOBO33PEHYECKUE 3HAHUA, JIEKAIIMEe B OCHOBE IOHHWMAHUS MPUYUHHOCTH H
CHCTEMHOCTH XHMHYECKHX SBJICHUH, (DaKTOJIOTUYECKHUE CBEICHHS O CBOMCTBax,
cocTaBe, MOJTY4YeHHH W 0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM EATEILHOCTH YEIOBEKa;

Cc(OPMHPOBAHHOCTh YMEHUH BBIIBIISATh XapaKTepHbIC MPHU3HAKH TOHSATHA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOILME MOHSITHUS IPU
OINMCAaHNUU HEOPTAaHUYECKUX BEILECTB U UX IPEBPAICHHUI;

cOPMUPOBAHHOCTh YMEHHUH MCMOJIb30BaTh XHUMHYECKYI0 CHMBOJHUKY JUISI
cocrtaBieHuss  (opMysl  BEIIECTB W  YpaBHEHUH  XMMHMYECKUX  PEaKIuii,
cucremaruueckyro HoMeHkIaTypy (IUPAC) u TpuBHManbHble Ha3BaHUS OTIENbHBIX
HEOpraHMYECKUX BELECTB (YrapHbIil ra3, yrieKUciblid ra3, aMMuak, raiéHas u3BecTb,
HeraméHasi U3BeCTh, MUThEBasl CO/IA, TUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUH OMpPENesITh BAJIEHTHOCTh U CTEIEHb OKUCICHHUS
XUMHUYECKHUX D3JIEMEHTOB B COEJIMHEHHUAX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBS3M (KOBaJICHTHAs, MOHHAs, METa/NIMYecKasi, BOJOPOAHAS) B COEAMHEHUSX, THII
KPUCTAINIMYECKON pEMIETKH KOHKPETHOTO BelleCcTBAa (aTOMHAs, MOJEKYJspHas,



WOHHAsI, METAJUIMYeCKas), XapakTep cpeAbl B BOIHBIX PacTBOpax HEOPTaHUYECKUX
COCITMHEHHI;

c(OpMHPOBAHHOCTH YMEHUI yCTaHABIIMBATh IIPUHA]JIEKHOCTD
HEOPTaHMYECKUX BEIIECTB 10 HX COCTaBy K OIpeNeJIEHHOMY KiacCy/Tpymie
COeMHEHMI (IIPOCThIE BELIECTBA — METAJIBI U HEMETAIJIbl, OKCHJbI, OCHOBAHMSI,
KHCIIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OPMHUPOBAHHOCTh YMEHHI PACKPHIBATH CMBICH MEPHOUEcKOro 3akona /1. 1.
MeHeneeBa U JIEMOHCTPUPOBATh €r0 CHCTEMATHU3HPYIOUIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHUIN XapaKTEPHU30BaTh JIEKTPOHHOE CTPOECHUE aTOMOB
XUMUYECKUX 73neMeHTOoB 1—4 mnepuogoB Ilepuonnueckoid CHUCTEMBl XUMHUYECKUX
anementoB JI. W. MenzeneeBa, HCIONB3ysl MOHATUS «S-, P-, d-DJIEKTPOHHBIC
opOUTaNM», «IHEPreTHUYECKHUE YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOMCTB XMMHMYECKHX 3JEMEHTOB M HUX COCAMHEHUN IO NEepHoJaM M TpyIIaM
[lepnonnueckoi cucteMbl XMMUYECKUX 3J1eMeHTOB /1. 1. Menneneena;

cOpPMUPOBAHHOCTh ~ YMCHHH  XapaKTepw3oBaTh  (OMHCHIBaTh)  OOIIHE
XUMUYECKHE  CBOMCTBA  HEOPraHMYECKMX  BELIECTB  Pa3jiMYHbIX  KJIACCOB,
MOATBEPXKJATh CYIIECTBOBAHUE T'€HETUYECKON CBS3M MEXIY HEOPraHuYeCKUMHU
BELIECTBAMHU C [TIOMOIIbIO YPABHEHUN COOTBETCTBYIOLIUX XUMUUECKUX PEAKIIHIL;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(UIMPOBATH XWMHUYECKHUE PEAKIUH II0
pa3IMYHbIM IpU3HAKaM (YUCIy U COCTaBy pPEAarupyroluX BEIIECTB, TEIJIOBOMY
3hdeKTy peakuuud, HU3MEHEHHIO CTENEHEH OKHCIEHUS 3JEMEHTOB, OO0pPaTUMOCTH
peaKiuu, y9acTUIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHUH COCTABJIATH YpPAaBHEHHS pEAKUUH pPa3TUYHBIX
TUTIOB, TIOJIHBIE M COKPAIIEHHBIC YpaBHEHUS pEakiuii MOHHOrO OOMEHa, yYHTHIBas
YCIIOBHUSI, IPY KOTOPBIX 3TU PEAKLIUH UIIYT J10 KOHLA;

chOpPMUPOBAHHOCTh ~YMEHUU MPOBOAUTH  PEAKIUHU, MOATBEPKIAIOIIHE
KAueCTBEHHBbIH COCTaB pa3JMYHBIX HEOPraHMYECKUX BEILIECTB, paclO3HABaTh
ONBITHBIM NYTEM HOHBI, NPUCYTCTBYIOUIME B BOJHBIX PACTBOpPAX HEOPIaHMYECKUX
BEILECTB;

chOpPMUPOBAHHOCTh ~ YMEHUH  pacKphIBaThb  CYIIHOCTh  OKHCIUTEJIbHO-
BOCCTAHOBUTEJIbHBIX pEAKUUN IOCPEACTBOM COCTaBICHUS 3JIEKTPOHHOIO OanaHca
3TUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOU
peaKuu OT pa3IUuYHbIX (PAaKTOPOB; XapaKTep CMEIICHHUS] XMMHUECKOTO PaBHOBECHS B
3aBHCHUMOCTH OT BHeIIHero Bo3aeicTBus (npuniuin Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHWMHYECKHE MPOIECCHI,
JieXkalire B OCHOBE IMPOMBIIIJIEHHOTO OJIYYeHHs] CEPHOM KUCIIOThI, aMMHaKa, a TakKe
cOpPMUPOBAHHOCTh ~ MpEACTAaBIEHUH 00 OOMMX HAyYHBIX MOPHUHLIUNAX U
HKOJIOTHYECKUX MPOOIIeMax XUMUIECKOTO MPOU3BOICTBA;

C(OPMHPOBAHHOCTH YMEHHH NPOBOJUTH BBIYUCICHHUS C HCIOJIB30BAaHHEM
MOHSTHS «MaccoBasi IOJisl BEIIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHUH ra30B MpH
XUMHUYECKUX PEaKIUsAX, MacCchl BeIlIeCTBA WM 00BEMA Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOMIMX B pPEaKIUU



BEIIECTB, TEIUIOBOro 3(@eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHMs MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHI COOJIFO/IAaTh TpaBUjia MOJb30BAHUS XUMHUYECKOU
MOCyIOM ¥ JIabOpaTOPHBIM 00OpYIOBaHHEM, a TaKXe IpaBWiIa OOpamleHus C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKLHUSMHU I10 BBIIOJIHEHUIO JIAOOPATOPHBIX
XMMHYECKHX OIIBITOB;

C(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATH M  BBIOIHATH XHMHUYECKHUN
SKCIIEPUMEHT (pa3joXKeHHE IEepOKCUIa BOJOPOAA B MPHUCYTCTBUU KaTaau3aTopa,
OIIPEEIICHUE CPEBI PAaCTBOPOB BEUIECTB C ITOMOLIBI0 YHUBEPCAIBHOIO UHAMKATOPA,
BIMSIHME pa3jIMyHbIX (PAKTOPOB HA CKOPOCTb XMMHUYECKOM peakHuH, peakuu
MOHHOI0 00MEeHa, KAaUeCTBEHHbIE PEaKIMU Ha Cyb(haT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTMOH aMMOHMsI, pELIEHUE HKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMaM «MeTtamuiby 1
«HewmeTamib») B COOTBETCTBUM C TMpaBWJIAMH TEXHHKH O€30IaCHOCTH IIPH
oOpalleHnu ¢ BellecTBaMH U J1aOOpaTOpPHBIM 00OpYIOBAaHHUEM, HPEICTABIAThH
pe3yiabTaThl ~ XMMHYECKOTO  JKCIepuMeHTa B  (GopMe 3amucH  ypaBHEHUH
COOTBETCTBYIOIIUX PEeaKIUi 1 (HOPMyITHUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,

C()OPMHUPOBAHHOCTh YMEHUN KPUTUYECKM aHAIM3UPOBATh XHMUYECKYIO
MHPOpPMALIMIO, TOJIY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeACTBa MAacCOBOM
KOMMYHMKauu, UHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh  YMEHHUHU coOnroaaTh IpaBuja  DKOJOTMYECKU
11€J1ecO00pa3HOr0 MOBEACHHS B OBITY M TPYAOBOU JIEATEIHLHOCTH B IEJSX COXPAHEHHUS
CBOETO 3/I0pPOBbsi U OKpPY)KAIOIIEW IPUPOJHOM Cpeabl, OCO3HAaBaThb OIACHOCTb
BO3JECHCTBUS HA >KMBBIE OPraHU3MBI OIPEACIEHHBIX BEILIECTB, IOHUMAs CMBbICI
nokazarens [1JIK, mosicHATs Ha mpuMepax crnocoObl YMEHBIICHHUS U MTPEI0TBPAILICHHS
UX BPEIHOI'O BO3/ICUCTBUS HA OPraHU3M 4YEJI0OBEKA;

U1 O0YyYarolUXCs C OTrPaHUYEHHBIMH BO3MOXKHOCTSMHU 310POBBS: YMEHHE
IPUMEHATh 3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX I103HAHMs BELIECTB MU
XUMHUYECKUX SIBJICHUM;

UIA  ClenblX W CHAabOBUAALIMX OOYYaroIUXCsA: YMEHHE HCIHOJIb30BaTh
penbedHO-TOUeUHYI0 cucteMy obOo3HadeHuid JI. Bpaiinsg ans 3anucu XMMHYECKHX

dbopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jie/ioB U TeM (ungposbie)
Ne n/m Kontpoabn | Ilpakruueck
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padboThbl
pecypchl

Pazgea 1.

Teopernueckue 0OCHOBbI OPraHMYECKO XUMHUHU

[IpenmeT opraHMYECKON XUMHUH.

1.1 Teopust cTpOEHUS OPraHUYECKHUX 3
coenuHeHuit A. M. bytneposa
Wroro no pazneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHble YrIeBOAOPOABI — aJKAHbI 2
27 HenpenenbHbie yrieBogopoIb: 6 |
' QJIKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApomaTH4ecKue yrieBoa0pO bl 2
24 [IpupoHbIE HCTOYHHUKHU 3 1
' YTJIEBOJOPOOB U UX TepepadoTka
Wroro no pazneny 13

Paznen 3. Kuciopojaconep:kaiiue oprannyeckue coeTHHeHHUsI

3.1

Cruptel. Genon

3

3.2

Anpaeruasl. KapOOHOBBIE KHUCIIOTHI.
Crnosxuble 3¢upsbl

7




33 YrieBoib 3
Uroro no pazneny 13
Pasnen 4. A3oTcoaep:kamme opraHndeckue coelMHeHUus

4.1 AMMHBL. AMUHOKHUCIIOTHI. benku 3
Uroro no pazueny 3
Pazgea S. BoicokomoJieKyJIsIpHbIE COeIMHEHUS

5.1 [Inactmaccel. Kayuyku. Boiokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIIACC

KoimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mn KonTtpoubn IIpakTHyeck
NporpamMmsbl Bcero o0pa3oBaTtejibHbIE
ble paboThI ue padboTbl
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue aromoB. [lepuonnyeckuit
11 3akoH u [lepronnueckas cucrema 3
' XMUMHYECKHX demenTos 1. 1.
Menpeneena
12 Crtpoenue BemecTBa. MHOroobpasue 4
' BEILIECTB
1.3 XUMUYECKUE Peakiuu 6 1 1
Uroro no pazneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Meraibl 6 1
2.2 Hewmeramibl 9 1 1
)3 CBs13b HEOPTAHMYECKUX U OPraHUYECKHUX )
) BEILIECTB
Uroro no pazneny 17
Pazgen 3. Xumus u ;Ku3HbL
3.1 XuUMHUS 1 )KU3Hb 4




Hroro no pasaeiny

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34







INOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

Kounrtpoun
HbIe
padoTbI

IIpakTHuec
KHe
padoThI

JlaTa
H3yUeH
usi

DJIeKTPOHHbIE
nugposbie
o0pa3oBareb
HbIe pecypchl

[IpeameT opraHn4eckoi XuMuH, eé
BO3HUMKHOBEHHE, Pa3BUTHE U 3HAUCHUE

Teopust CTpoeHUS OPraHUYECKUX
coenuHenunii A. M. bytiepoBa, €€ OCHOBHbIE
MOJI0KEHUSI

[IpencraBnenue o kinaccuduxanuu
opraHnnyeckux pemiectB. Homenknarypa
(cucremaTuyeckas) U TPUBHAIbHBIC
Ha3BaHUS OPTaHUYECKUX BEILECTB

AnKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHUYECKUH paa

Meran u 3TaH — npocTenme
MPECTAaBUTENIN AJTKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

DTUJIEH U IPOMUIEH — MpOoCTeiline
MIPE/ICTAaBUTENN ATKEHOB

[IpakTuueckas padora Ne 1. «Ilomyuenue
JTUJIEHA U U3YYEHHUE €0 CBOWCTBY

Ankanuensl. byraauen-1,3 u




MetunOytanuen-1,3. [lonyuenune
CHHTETHYECKOTO KaydyKa M PE3UHBI

AJIKMHBI: COCTaB 1 0COOEHHOCTH CTPOCHHUA,

10 TOMOJIOTHYECKUH psifl. ALIETHIICH —
MPOCTEHUIINIA TPEACTABUTEH AIIKHHOB

1 Brruncnenus mo ypaBHEHUIO XUMHUECKOM
peaku

12 ApeHsl: 6eH301 U TOITY0d. TOKCHYHOCTh
apeHOB

13 ['eneTnyeckas CBsI3b yIieBOJOPOIOB,
MPUHAISKANUX K PA3TMYHBIM KJIaccaM
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB:

14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIC
ra3el, He()Th U MPOIYKTHI €€ TIepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB:

15 MPUPOIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonTponbHas pabota no pazaeny
«YTIeBOAOPOIBI

17 [IpenenbHble OTHOATOMHBIE CTIUPTHI:
MeTaHoJ 1 3Tano. Bomopoanas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: ATHJICHTITUKOJIb U
TJIMIIEPUH

19 @DeHo: CTPOCHUE MOJIEKYJIbI, PUINYECKUE U
XUMUYECKHUE CBOWCTBA, IPUMCHCHHE

20 Anpaeruapl: GopMabICTHI U




aleTalbaerua. ALIETOH

21

OI[HOOCHOBHLIG npCacC/IbHBIC Kap6OHOBBIe
KHCJIIOTBI: MypaBbUHAsA U YKCyCHasl

22

[IpaxTuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCyCHOMN KHCIOTBDY

23

CTeapI/IHOBaﬂ 1 OJICMHOBAas1 KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICIINX Kap6OHOBI)IX
KHUCJIOT

24

Mp11a KaK COJIX BBICHIMX Kap6OHOBI>IX
KHCJIOT, UX MOIOLIECC JEUCTBUEC

25

Crnosxubie 3¢upbl Kak MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX

a¢upoB

26

XKupsl: ruponau3, npuMeHeHue,
OuoI0rHYecKas poib )KUPOB

27

VYrineBoabl: cocTaB, KjIacCU(PUKALUS.
Baxxneiimme npeacTaBuTeNN: TIIOK03a,
bpykTo3a, caxapo3a

28

Kpaxmai u nemirono3a Kak NpupoHbie
MIOJINMEPDI

29

KontposbHas paboTa 1o paszeny
«Kucnopojcoaepxaiipe oOpraHu4ecKue
coeauHeHus»/ Beepoccuiickas mpoBepoyHast
pabora

30

OO11as XxapaKTepUCTHUKA a30TCOIePIKALTIX
OpraHMyecKux coeanHenuii / Beepoccuiickas




npoBepouHas paboTa

31 AMUHBI: METUJIAMHUH U aHUJIUH

AMMHOKHCIIOTHI KaKk aM(OTepHBIE
OpPraHUYeCKUE COCTUHCHHUS, UX

32 onomormnueckoe 3Hadenue. [lentuasl. benku
KaK TPUPO/THBIC BEICOKOMOJIEKYJISIPHBIC
COEIMHEHMS

33 OCHOBHBIE TTOHSTHS XUMHH
BBICOKOMOJICKYJISIDHBIX COCJIMHEHU U

OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM.
[InmacTmaccel, KaydyKH, BOJOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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11 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KonTpoa
Bceero bHbIE
padoThbI

IIpakTue
CKHe
padoThbI

JlaTa
usyue
HHS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBarteib
HbIe pecypchl

XUMUYECKUH 2NIEMEHT. ATOM. DIIEKTPOHHAS
KOH(UTYypalus aTOMOB

[Tepnonuueckuii 3akoH u [leprnoanyeckas
CHCTEeMa XUMHYECKHUX d1eMeHToB /1. U.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMUYECKHUX DJIEMEHTOB M UX COCITMHECHHH 10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux asemenToB /(.M. MeHneneena B
pPa3BUTHHU HAYKHU

CTpOCHI/Ie BeIlleCTBa. XMMHUUECKas CBA3b, eé
BUbI, MCXaHU3MbI O6paSOBaHI/I${ KOBaJICHTHOM
CBA3U. BOI[OpO,I[HaH CBA3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsTue o nucnepcHeIx cucteMax. cTuHHbIE




Y KOJUIOMJHBIE pacTBOPBI. MaccoBas 101
BEILIECTBA B pacTBOpE

KJ'IaCCI/I(bI/IKaI_[I/IH W HOMCHKJIATypa
HCOPIraHUYCCKUX coequHeHui. I'eHeTnueckas
CBA3b HCOPTaHUYCCKHUX BCIICCTB, PA3JIMYHBIX
KJI1aCCOB

Knaccudukanmss XaMHUUECKUX PEakiuii B
HEOPraHWYECKOW M OpraHUuYeCKON XMMHUH.
3aKOH COXpaHEHHMs MacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS YIHEPTUU TTPU
XUMUYECKHUX PEAKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE paBHOBECHE

10

[TpakTrueckas paborta Ne 1. «BrnusiHue
pa3anyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DneKTpoauTHYecKas aquccoruanys. [lonstue o
BOZIOpOAHOM Tokazatene (pH) pactBopa.
Peakmuu nonHoro oomena. ['uaponms
OPraHUYeCKUX U HEOPraHMUECKUX BEIIECTB

12

OKHCITUTEITEHO-BOCCTAHOBUTEILHBIC PEAKITHH.
[TonsaTue 06 AMeKTpoIH3e paciiaBoB U
pacTBOPOB coJiei

13

KontponbHas paboTa mo pazaeny
((TGOpGTI/I‘-IeCKI/Ie OCHOBBI XUMHUIN))

14

Mertannel, ux nonoxenue B [lepunoanueckoit




CHUCTEME XMMUYECKUX 3i1eMeHToB /. .
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O0mue Gu3ndecKue CBOWCTBA
METaJLIOB

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

15 HaIPSHKEHUN METAJIOB
XHUMHYECKHE CBOMCTBA Ba)KHEHUIIINX METAJIJIOB

16 (HaTpuii, KWK, KaJIbIIUA, MarHuH,
QTIOMUHHK) U UX COCTMHCHHM

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COE€IMHEHUN

13 XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIUHCHHI
[IpakTuueckas padora Ne 2. "Pemienue

19 AKCIIEPUMEHTAIBHBIX 3a7a4 0 TEME
«MeTtauiei»"
Hewmetannsl, ux nonoxxenue B [lepuoauueckoi

20 CHCTEME XUMHYCCKHUX deMeHToB /I, U.
MeHneneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB
dus3nyeckue CBOMCTBA HEMETAIIOB.

21 AnoTponusi HeMeTauIoB (Ha IpuUMepe
KHCITI0po/ia, cephl, hocdopa u yriaepoza)

” XUMHUYECKUE CBOMCTBA raJOr€HOB, CEPbl U UX
COEeIMHEHUN

” XuMHUYecKue CBOMCTBa a30Ta, hochopa u ux

COEIUHEHUI
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XHUMHUYECKUE CBOMCTBA yriepoa, KPEMHHUS U
UX COeIUHEHUN

25

[IpruMeHeHne BaKHEUIIINX HEMETAVIOB U UX
COEeIMHEHUN

26

O000111eHNEe U CUCTEMATH3AIM 3HAHUH 110
teMe «Hemeramnely. BeruucieHus mo
YpaBHEHUSAM XUMHUYECKHUX PEaKIHil 1
TEPMOXHUMHYCCKHUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAJIBHBIX 3aa4 110 TeEME
"Hemeranmisl"»

28

KontponbHas pabota mo teMam «MeTauib u
«Hewmeramibny

29

HGOpFaHquCKI/Ie N OPraHUYCCKUEC KUCIIOTHI.
HGOpFaHquCKI/Ie 1 OPraHUYCCKHUEC OCHOBAHUA

30

AMoTepHbIe HEOpraHUYeCcKue U
opranuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEIIIECTB

31

Ponp xumuu B odecrieueHuH SKOHOFquCKOﬁ,
3HepFeTquCKOﬁ U TIHIEBOM 6630HaCHOCTI/I,
Pa3sBUTUU MCOAUTTUHBI

32

[TpencraBienust 06 0OIIMX HAYUHBIX
NPUHIUITAX POMBIIUICHHOTO TIOJTY4YCHUS
BaKHEMIIINX BEIECTB

33

Yenosek B MHPEC BCUICCTB U MAaTCPHUAIOB




34

XHMHMS U 300pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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MPOBEPSIEMbBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBbBI

10 KJIACC

Koa
NnpoBeps
€Moro
pe3yJbT
aTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeILHOW MPOrPpaMMbl CPeTHEr0 001Iero 00pa3oBaHusI

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHUH

1.1

CdopmupoBaHHOCTH MPEICTABICHUI 0 XUMHYECKON
COCTaBJISIOILIEH €CTECTBEHHOHAYYHON KAPTUHBI MUPA, PO XUMHH
B MO3HAHUM SIBICHUU MPHUPOABbI, B (OPMUPOBAHUU MBIIUICHUS U
KyJIbTYpbl ~ JIMYHOCTH, €€ (YHKIMOHAIHHOW TIPaMOTHOCTH,
HEOOXOAMMOM JIJIsl pEIICHUS TPAKTUUECKHUX 3aa4 U 9KOJIOTHUECKHU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U TMPHUPOIHOM

cpene

1.2

Bnanenue cucremMoil XMMUYECKMX 3HAHHUM, KOTOpas BKIIFOYAET:
OCHOBOINOJAralmue  MoHATHsS  (MOJIeKyJa,  BaJIGHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YIrIIepOIHBII
cKelneT, GyHKIIMOHANIbHAS TPYIINa, paauKall, U30MEpHUs, U30MEDPHI,
TOMOJIOTUYECKHUI psll, TOMOJIOTH, YIJI€BOAOPOAbI, KUCIOPOA- M
a30TCO/ACpIKAIINE  COCINUHECHHS,  OMOJOTUYECKU  aKTHUBHBIE
BemecTBa (yrJIeBOABI, JKHPBI, OCIKH), MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, BLICOKOMOJIEKYJISIPHBIE COCIUHEHHS); TEOPUHU
U 3aKOHBI (TEOpUS XUMHUYECKOIO CTPOCHHUS OpraHMYeCKHX
Bemects A.M. BytiepoBa), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI
A3BIK XUMUH, (HAKTOJIOTUYECKHUE CBEJCHUS O CBOMCTBAx, COCTaBe,
MONydeHUH U Oe30MacHOM  HUCIOJB30BAaHUU  BaKHEHIIMX
HEOPraHMYECKUX UM OpPraHMYeCKUX BeHleCTB B OBITY U

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

1.3

CdopMHpOBaHHOCTh YMEHHI BBIABIATH XapaKTEepHbIC MPHU3HAKU
MOHSATUW, YCTAaHABIMBaTh WX B3aUMOCBSA3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TMOHATUS TIPU OMUCAHUM COCTaBa, CTPOCHUS

MPEBPALLCHUI OPraHUYECKUX COCMHEHUIN

1.4

chOpMUPOBAHHOCTh ~ YMEHUW  MCIOJIB30BaTh  XHMHYECKYIO




CHMBOJIUKY JUISl COCTAaBJIECHHS MOJICKYJSIDHBIX WU CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOI) (POPMYT OpraHMYECKUX BELIECTB U
YpPaBHEHUN XMMHYECKUX pEaKlMi, W3roTaBIMBaTh MOJEIU
MOJIEKYJT ~OpPraHMYECKMX BEUIECTB JUISl WJUIFOCTPAUMA  HUX

XUMHUYCCKOIo 1 NpOCTPAaHCTBECHHOT'O CTPOCHUSA

1.5

CdopMUpoBaHHOCTh YMEHUW YCTAaHABIMBATH TPUHAJICKHOCTD
M3YYEHHBIX OPraHUYEeCKUX BEIIECTB 110 UX COCTABY U CTPOEHUIO K
onpenenéHHOMY Kiaccy (Tpymie) COeAuHEHHH (YriieBOAOPOIbI,
KHUCIIOpPOJT u a30TcojepxKalne COCIMHEHMUS,
BBICOKOMOJICKYJISIPHBIC COEAMHEHUs), JaBaTh MM Ha3BaHUS 10

cucremarnueckoit Homenknatype (IUPAC)

1.5

ChopMUpOBaHHOCTE YMEHHUS OINPEACISATh BHJIBI XUMHYCCKOU

CBSA3H B OPraHUYCCKUX COCAMHCHUAX (O,Z[I/IHapHLIe n KpaTHLIe)

1.6

ChopMupoBaHHOCTH yMEHUS NPHUMEHSTH: MOJOXKCHHUS TEOPUHU
CTpoeHus: opraHuuyeckux BemecTB A.M. DbyrnepoBa mus
OOBSICHEHUSI 3aBHCHMOCTH CBOICTB BEIECTB OT HX COCTaBa M

CTPOCHU; 3aKOH COXPAaHCHUS MAaCChl BCIICCTB

YrneBomopoasl. Kucnopoaconepkamme W a30TCOACpIKaIIUE

OpTraHU4Y€CKUC COCIUHCHUA. BI)ICOKOMOJIGKYJUIPHI)IG COCOAMHCHU A

2.1

CdopMupoBaHHOCTh YMEHUN MPUBOAUTH TPUBHUATIbHBbIC HA3BAHUS
OTJIENbHBIX  OPraHMYEeCKUX  BEIIEeCTB  (3TWUJICH, MPOIUIEH,
alleTUICH, STWICHIJIMKONb, TJIHLEPUH, (EeHos, (OpMabAeTH,
aleTanbJeru], MypaBbUHAs KHUCJIOTa, YKCYCHas KHCIOTa,
OJIEMHOBAs KUCJIOTAa, CTEapUHOBAsl KUCIOTa, IIII0K03a, (PYKTO3a,

KpaxmaJl, LeJUTH0JI03a, TIIULIH)

2.2

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3nYecKne U XUMHUYECKHUE CBOMCTBA TUIIMYHBIX MPEACTaBUTENCH
pa3IMYHBIX KJIACCOB OPraHUYeCKHX BEHIeCTB (METaH, JTaH,
STUJICH, MPONHIIEH, aleTuieH, oyraauen-1,3, metunOyranuen-1,3,
OCH30J1, METaHOJI, AITaHOJ, STHJICHIJIMKOJb, TJWLEPUH, (eHo,
aneTajdbAeTul, MypaBbUHAas W YKCYCHas KHCIOTBI, TJIOKO3a,

Kpaxmajl, LIeJUT0JI03a, aMUHOYKCYCHAsl KUCIIOTa)

23

ChopMUpOBaHHOCTh YMEHHS WILTIOCTPUPOBATH T'€HETHYECKYIO
CBSI3b MEX/y THUIIMYHBIMHU IIPEACTABUTEISIMU PA3IUYHBIX KIIACCOB
OpPraHMYEeCKUX  BEIIECTB  YPaBHEHUSMHM  COOTBETCTBYIOLIUX

XUMHUYECKHUX PEAKIINI ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII
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ChopMHUpOBAaHHOCTE  yYMCHHSI  XapaKTepU30BaTh  HCTOYHUKHU
YIIEBOJOPOAHOTO ChIpbsi (He(Th, NPUPOAHBIA Ta3, Yrois),
crocoObl UX TepepaboTKM H  MIPAKTHUYECKOe MPUMEHEHHE

IPOIYKTOB MEPepadOTKH

XUMHS U KU3Hb. PacuéThbl

3.1

CdopmMupoBaHHOCTh YMEHUW BIIAJETh CUCTEMOW 3HAHUN 00
OCHOBHBIX METOJIaX HAYYHOTO IMO3HAHMS, UCIIOIb3YEMbIX B XUMHUHU
IpU U3YYCHHUU BEIIECTB U XUMHUYECKHX SBJICHHM (HaOIIOAeHHE,
U3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAaHUE), HCIIOJIb30BATh
CUCTEMHbIE XHWMUYECKHE 3HAHUS [UIS TPUHATUS pEIICHUd B
KOHKPETHBIX KU3HCHHBIX CUTYaIlUsAX, CBI3aHHBIX C BEIICCTBAMHU U

HUX IIPUMCHCHUCM

3.2

CdopMUpOBaHHOCTE YMEHHM COOJIIO/IaTh TPAaBHJIA TOJB30BAHUS
XUMHUYECKON MOCY0M U 1a00paTOpHBIM 000pYA0BaHUEM, a TAKXKe
mpaBwiia OOpamieHHs C BEIIeCTBAaMH B COOTBETCTBUU C
WHCTPYKIIUSMH TIO BBHIMIOJHCHHUIO JIAOOPATOPHBIX XUMHYECKHX

OIIBITOB

3.3

ChopMupoBaHHOCT yMEHUW IJIAHUPOBATh W BBINOJHATH
XUMHUYECKHUM dKCIIEPUMEHT (IIPEBPALLEHUS OPITAHUYECKUX BEIIECTB
IpY HarpeBaHUU, MOJIyYE€HUE STHIIEHAa U U3YyYEHHE €ro CBOWCTB,
Ka4eCTBEHHbIE PEAKIMHM OPraHMYECKUX BEILIECTB, JEHATypalus
OEKOB TpWM HAarpeBaHWH, I[IBETHBIE pEAaKIUH OCIKOB) B
COOTBETCTBUM C TMpaBWJIaMH TEXHMKM O€30MacCHOCTH IpHU
oOpalleHun C BeUlecTBaMU M J1abOpaTOpHbIM 00OpYJOBAHUEM;
IPEACTaBIIATh Pe3yJbTaThl XMMUYECKOTO SKCIEpUMEHTa B (opme
3aMcy ypaBHEHUN COOTBETCTBYIOIIMX peakuuil U GopMyIupoBaTh

BBIBOJbI HA OCHOBC 3TUX PE3YyJIbTATOB

3.4

ChopMupoBaHHOCTH YMEHHH TPOBOJAWTH  BBIYHUCICHUS IO
XAMHYECKHMM  ypaBHEHHMsSM (Macchl, 00BEMa, KOJIMYECTBA
HMCXOZHOTO BEILIECTBA WM IMPOAYKTAa PEAKUHUHU I10 U3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOIO U3 UCXOAHBIX BELIECTB HIIU

IPOJYKTOB PEAKIUN)

3.5

CdopMupoBaHHOCTH  YMEHUH  KPUTHYECKH  aHAJIU3UPOBATH
XUMHYECKYI0 HH(POPMAINIO, TIOTYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB

(cpenctBa MaccoBoii nHpopmanuu, cetb UHTEpHET U Apyrue)

3.6

CdopMupoBaHHOCTh YMEHHI COOJIONATH MPaBUIA YKOJIOTHUECKU




11€J1€c000pa3HOro NOBEIEHUS B OBITY U TPYAOBOM JIEATEIBHOCTH B
LEJIIX COXPAHEHUsI CBOETO 3/10pPOBbSl M OKpYXarolled MpUPOIHOM
cpezbl, OCO3HABATh ONACHOCTh BO3/IEHCTBUS HA J)KUBbIE OPIaHU3MBI
ONpeNeNIEHHBIX ~ OPraHWYECKUX  BEHIECTB, IMOHUMAs  CMBICIH
nokazarenss IIJIK (mpenenbHO JOMYCTUMOW KOHIIEHTpALUH),
HOACHATH ~ HAa  IpuUMepax  CHocoObl ~ yYMEHBLIEHHS U
OpPEOTBPALICHUS MX BPEAHOTO BO3JCHCTBUS Ha OpraHU3M

YCI0BCKa

11 KJIACC

Kon
NnpoBeps
€Moro
pe3yJbT
aTa

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHEro od1mero 06pa3oBaHus

TeOpeTI/IqCCKI/IC OCHOBBI XMMHH

1.1

Biianenue cuctemMoll XMMHYECKMX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIE TOHATUS (XMMHUYECKUH JJIEMEHT, aToM,
AJIEKTPOHHAsi 000JI0UKa aToma, §-, p-, d-dJIEKTPOHHbBIE OpOUTAIH
aTOMOB, MOH, MOJIEKYJIa, BAaJIEHTHOCTb, 3JEKTPOOTPULIATEIbHOCTD,
CTENEHb OKHUCIIEHUS, XUMHUYECKasi CBSA3b, MOJIb, MOJISIpPHAs Macca,
MOJISIPHBIN 00BEM, KpHCTATNUecKasi PemeTKa, TUITbl XUMHUECKUX
peaxuuit (OKHCIUTENBHO-BOCCTAHOBUTENBHBIE, IK30- U
DHJIOTEPMHUUYECKHE, pEaKIMd HMOHHOro OoOMeHa), PacTBOD,
3JIEKTPOJIUTHI, HEAIEKTPOIUTHL, SJIEKTPOIUTHUECKAs TUCCOLMALIMS,
OKHUCJIMTENIb, BOCCTAHOBHUTEIb, CKOPOCTh XMMHMUYECKOH pEaKIMH,
XMMHMYECKOE  pPaBHOBECHE); TEOPUM U 3aKOHbI  (TEopHus
ANEKTPOJUTUYECKON Auccoumanuu, [lepuognmueckuii 3akon .M.
MenzeneeBa, 3aKOH COXpPaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUHN SI3bIK XUMHUH, (DAKTOIOTUYECKUE CBEACHUS O
CBOICTBaX, COCTaBE, IOJIyYEHUH U OE30MaCHOM MCIIO0JIb30BaHUU
BO)KHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHYECKON

JCATCIBHOCTH YCJIOBCKA

1.2

ChopMupoBaHHOCTH YMEHUH BBISABISTH XapaKTepHbIC MPU3HAKH U

B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, IMPUMCHATH COOTBETCTBYIOIINC




IMOHATHA IPU ONHMCAHHWU CTPOCHUA U CBOICTB HCOPTraHNYCCKUX
BCIICCTB U UX npeBpameHI/Iﬁ; BBIABJIATH B3aMUMOCBA3b XUMHUYCCKUX
3HAaHUM C IIOHATHUAMU n npeacTaBJICHUAMA APpyTrux

C€CTCCTBCHHOHAYYHBIX IPECAMCTOB

1.3

BiianeHne oCHOBHBIMM METOJAMU HAYyYHOT'O IIO3HAHUS BELIECTB U
XUMHYECKHX SBJICHUHN (HAOIIOJEHUE, W3MEpEHHE, SKCIEPUMEHT,

MOJIEJTUPOBAHUE)

1.4

ChopMupoBaHHOCTh YMEHUH ONPEAEISITh BAICHTHOCTD M CTETICHB
OKMCIJICHUSI XMMHMYECKHUX JJIEMEHTOB B COCIMHEHUSAX Pa3JIMYHOIO
cocTaBa, BHJ XHMHYECKOH CBsi3u (KOBaJeHTHAas, HWOHHAd,
MeTajuIn4ecKas, BOJIOPO/IHAS) B COCIMHEHUSX, THII
KPUCTAJJIMYECKON pPEIIETKM KOHKPETHOIO BEILeCTBA (ATOMHAs,

MOJICKYJISIpHAsA, NOHHAs, MeTaﬂHI/I‘leCKaﬂ)

1.5

ChopMupoBaHHOCTH YMEHHI OIpENeNaTh XapakTep cpensl B

BOJHBIX paCTBOpaX HCOPraHNYICCKUX CoeI[I/IHCHI/Iﬁ

1.6

CdopMUpOBaHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMHYCCKHE
peakuuu MO Ppa3NUYHBIM TpHU3HaKaM (YUCIy M COCTaBy
pearupyromux — BEIIeCcTB, TeioBoMy 3ddexkTy  peaxum,
U3MCHCHUIO CTCIICHEH OKHCJICHHSI DJJIEMEHTOB, OOpaTUMOCTH

peaKIny, y4acTHIO KaTaJIn3aTopa)

1.7

ChopMupoBaHHOCTH YMEHHH COCTABIISATH YPABHEHHUS pEaKUUi
Pa3JIMYHBIX THUIIOB, ITOJHBIE U COKPAILEHHBIE YPABHEHUS PEaKLUN
HMOHHOTO0 OOMEHA, YUUTBIBAs YCIOBHUS, IPH KOTOPBIX 3TH PEAKLUU

UAYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUI MIPOBOUTH peaxiuu,
MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB Ppa3IUYHBIX
HEOPTraHWYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM MyTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOPaX HEOPIraHMYECKUX BEIIECTB

1.9

CdhopmupoBaHHOCTB YMEHHU pacKpbIBaTh CYIIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLUUNA  IOCPEACTBOM

COCTAaBJICHUA 3JICKTPOHHOI'O 0ajaHca dTHX peaKHI/Iﬁ

1.10

CdopMupoBaHHOCTh YMEHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON PEeaKIK OT pa3IUYHbIX (PaKTOPOB

1.11

CdopMUpOBaHHOCTE YMEHUW OOBSICHITH XapakTep CMEIICHUS

XUMHUYCCKOTI'O pPaBHOBECHA B  3daBUCHMMOCTH OT BHCHIHEIO




BoznericTBus (mpunnun Jle [larense)

O6ma51 H HCOpTraHUYCCKas XUMUA

2.1

CdopmupoBaHHOCTH YMEHUHI pacKpbIBaTh CMBICJI
[Tepnoguueckoro 3axkona J[.M1. MenjeneeBa U I€MOHCTPUPOBATH
€ro CUCTEeMaTU3UPYIOIIYI0, 00BSCHUTEIBHYIO U IPOTHOCTHYECKYIO

byHKIIUN

2.2

CdopMHUpPOBaHHOCTh YMEHUH XapaKTepU30BaTh dSJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHUX DJJEMEHTOB 1—4 mepuoaoB
Ilepronnueckoit  cucremMbl  XHUMUYECKMX  diiemMeHToB .M.
MengeneeBa, HCHONB3YS MOHATHS «S-, p-, d-dIEKTPOHHBIC
opOuTaINY, «QHEPTreTUYECKUE YPOBHUY, OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMUMHUYECKUX JJIEMEHTOB U
UX COCIMHEHMH II0 ImepuonaMm u rpynnaMm llepuogmueckoi

CHCTEMBI XUMHYECKHX d51eMeHTOB JI.J1. MeHaeneeBa
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ChopMUpOBaHHOCTh yMEHHH XapaKTepU30BaTh  (OIUCHIBATH)
o0uie XUMHUYECKHEe CBOWCTBA HEOPraHMYECKHUX  BEIIECTB
pa3IMYHbIX KJIACCOB, MOJITBEPKIaTh CYLIECTBOBAHHE
TEHETUYECKON CBS3M MEXKAY HEOPraHMYECKHUMHU BEIIECTBAMHU C

IIOMOIIBIO ypaBHeHI/If/'I COOTBCTCTBYIOIINX XUMHUUYCCKUX peaKuHﬁ
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ChopMupoBaHHOCTh YMEHHI YyCTAHABJIMBATH MPUHAIJICKHOCTH
HEOPraHUYECKUX BELIECTB IO HX COCTaBY K ONPEICIEHHOMY
KJjaccy (Tpyrre) coequHeHH (IPOCThie BEIIeCTBA — METaIbl U
HEMETaJUIbl, OKCHUJIbL, OCHOBAaHHS, KHUCIOTHI, amdQOoTepHbIC

TUAPOKCHU]IBI, COJIH)

2.5

CdopMUpOBaHHOCTh ~ YMEHUH  HUCHOJB30BaTh  XHUMHUYECKYIO
CUMBOJIUKY JUISI COCTaBJICHHS (OpPMYJT BEIIECTB M YpPaBHCHHIA
XUMUYECKUX  pEaklMi, CHUCTEeMATHYECKYI0  HOMEHKIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OTACIbHBIX HEOPTraHMYECKHX
BellecTB (YrapHblii Tra3, YIJIEKHCIBI Ta3, aMMHaK, raméHas

U3BECTb, HETalIEHAsI U3BECTh, IUTHEBAS CO/A, TUPUT U JIPYTHUE)

2.6

CdopMHUpPOBAaHHOCTh yMEHHMM XapaKTepu30BaTh (OIHKCHIBATH)
o0I1re XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX  BEIICCTB
pa3IMYHbIX KJIACCOB, MOJITBEPKIaTh CYILIECTBOBAHHE
TEHETUYECKON CBSI3W MEX]y HEOPraHUYEeCKHMMH BEIECTBAMHU C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ




2.7

ChopMupoBaHHOCTH ~yMEHWI IUIAHUPOBATh ¥ BBINOJHATH
XUMHUYECKHHM SKCIIEPUMEHT (pa3iokKeHHe MepOoKCHIa BOJOPOAa B
IPUCYTCTBUM KaTalU3aTropa, ONPEACIIEHUE Cpeapl pacTBOPOB
BEILIECTB C IIOMOIIBIO YHUBEPCAIBHOIO WHAMKATOPA, BIMSHUE
pa3nuuHbIX (AKTOPOB HAa CKOPOCTb XUMHUYECKOM peakluHu,
peaKuu MOHHOTO OOMEeHa, KaueCTBEHHBIE PEaKkIuu Ha Cyiabdar-,
KapOoOHAT- M XJIOPUJ-AaHHOHBI, HA KAaTUOH aMMOHUS, pEIICHHE
DKCIIEPUMEHTANIBHBIX  3a7ad 1o Temam  «Mertammey H
«Hemeramib») B COOTBETCTBUM C  MpaBWIAMU  TEXHUKHU
0€30MacHOCTH MPHU OOpaIIeHUH C BEIIECTBAMU U J1a0OPATOPHBIM
0o00Opy/lOBaHHEM; IPEACTABIATh  PE3yJIbTaThl  XUMHYECKOIO
JKCIIEPUMEHTa B (OpME 3alKuCHU YpaBHEHUH COOTBETCTBYIOLIUX

peakiuii 1 GopMyIHUPOBATH BHIBOBI HA OCHOBE ATUX PE3YIbTAaTOB

2.8

CdopMupoBaHHOCTh YMEHHI COOIONATh MPaBUIA IOJIB30BAHUS
XUMHUYECKOHN MOCYAO0N U JIabopaTOPHBIM 00OPYOBAaHHEM, a TAKXKe
mpaBuiia OOpalieHuss C BelleCTBaMH B COOTBETCTBUU C
UHCTPYKUHUSMU TIO BBINOJHEHUIO J1A00PAaTOPHBIX XUMHUYECKUX

OIIBITOB

2.9

ChopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh XUMHYCCKHE
IIPOLECCHI, JIEKAIIME B OCHOBE IIPOMBILUICHHOIO IIOJIYYEHHUS
CEpHON KHCIIOTBHI, aMMHaka, a Takke Cc(pOopMHUPOBAHHOCTH
Mpe/ICTaBICHU 00 00X HAYYHBIX MIPUHIUIAX U YKOJIOTUYECKUX

Hp06neMax XUMHYCCKOI0 IMMpOMU3BOACTBA

XUMHS U KU3Hb. PacuéTbl

3.1

CdopmupoBaHHOCTH MpeACTaBICHUI 0 XUMHYECKON
COCTaBJISIIOLEH E€CTECTBEHHOHAYyYHOM KapTUHBI MHpa, pPOJIH
XUMUM B TIO3HAHUU SIBICHUN NpUpoasl, B (HOPMUPOBAHUH
MBILUIEHUSI U KYJIbTYPbl JMYHOCTH, €€ (YyHKIUMOHAJIHHOU
rPaMOTHOCTH, HEOOXOIMMOM sl pelIeHHs TPAKTHYECKUX 3a7a4 U
IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U

IPUPOHOI cpene

3.2

ChopMHpPOBAaHHOCTh  yMEHHMH  KPUTHYECKH  aHaJIU3UPOBATH
XUMHYECKYI0 HH()OPMAIIHIO, TTOTy4aEMYIO U3 Pa3HBIX UCTOYHHUKOB

(cpencTBa MaccoBO KOMMYHMKAIUU, ceTh IHTEpHET U Ipyrue)

3.3

CdopmMupoBaHHOCTh YMEHUN COOJIIOIATh MpaBUiia HKOJIOTHUECKU




11€J1€CO000Pa3HOro MOBEIEHUS B OBITY U TPYJOBOU J1€ATEIHHOCTH B
IeJSIX COXPAHEHHs CBOETO 370POBbsI U OKPY)KAIOLIeH MPUPOTHON

cpenbl

3.4

Oco3HaBaTh OMACHOCTb BO3JEMCTBHUS Ha JKHUBbIE OPraHU3MBbI
ONpEACIEHHBIX BELIECTB, NOHMMas cMbica mnokaszarens [I/IK,
HOSICHATH ~ HAa  [pUMEpax  CIocoObl  YMEHBUIEHHS U
IIPEAOTBPALICHUsT HMX BPEIHOIO BO3JEHCTBHS HAa OPraHU3M

YCI0BCKa

3.5

ChopMUpOBaHHOCTE  YMCHHM  INPOBOJUTH  BBIYUCICHHUS C
WCIIOJb30BAHUEM  IIOHATUS  «MAaccoBas JOJi1 BEIIECTBA B
pacTBope», OOBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKUX
peaKnusx, MacChl BEIIECTBA WM O0bEMa Ta3oB 1O HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O0bEMY OTHOrO W3
YUaCTBYIOIIMX B PEaKIMH BELIECTB, TEIJIOBOrO 3 deKTa peakiuu
Ha OCHOBE 3aKOHOB COXPAHEHHWs MACChI BEIIECTB, IPEBPALLCHUS U

COXpPAaHCHUS SHCPIruun




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

Teopernyeckne OCHOBBI OPraHMYECKOW XUMUH

1.1

HpenMeT OpFaHHqCCKOﬁ XUMUH: e BO3HHUKHOBCHHUC, PA3BUTUC U 3HAUCHHC B
IMOJIYYCHHNHN HOBBIX BCIICCTB U MATCPUAJIOB. Teopm{ CTPOCHUA OPTraHUYCCKUX

coeauHennit A.M. byTtiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHM4ecKuX BellecTB. ['omosorus, uzomepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COCIMHECHMAX — OJMHAPHBIC U KPATHBIC

CBA3U. HpeHCTaBHeHI/Ie 0 KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHn4YCCKUX BCIICCTB

1.3

Homenkiarypa ~ opraHuueckux  COeAMHEHUM  (CHUCTeMaTH4ecKas) |
TPUBUAIIbHBIEC HA3BAHUSI BAKHEUILIUX MPEACTABUTENIEH KIIACCOB OPraHUYECKUX

BCIICCTB

YrieBogopoasl

2.1

AJNKaHBL: COCTaB M CTPOEHUE, TOMOJIOIMYecCKMd psa. Meran u stan —
IIPOCTEHIINE MPEACTABUTENN AJIKAHOB: (PU3NYECKUE U XMMHUUYECKHUE CBOMCTBA
(peakuuy 3aMeUIEHUs] M TOPEHUs), HAXOXKIEHHE B IPUPOAE, MOJIyY€HUE U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psl. DTUJIEH U NPOIWIEH —
IIPOCTEHIINE MPEICTABUTENN AJIKCHOB: (pU3MUYECKHEe U XUMHUYECKUE CBOMCTBA
(peakuuy T'MJIPUPOBAaHUS, TAJOTEHUPOBAHUSA, TUApPATALUU, OKUCIEHUS MU

MIOJINMEPU3ALUH ), IOJTyYEHUE U IPUMEHEHHE
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Anxaguensl: Oyraauen-1,3 u merwnOyragueH-1,3: cTpoeHue, BaxHeuIine
XUMHUYECKHE CBONCTBA (peakiust MOJIMMEPU3AIUN ). [Tonyuenue

CUHTETUYECKOTO KaydyKa U PE3UHBI
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AJKHMHBI: COCTaB M1 OCOOEHHOCTH CTPOCHMSI, TOMOJIOTUYECKUN psAJl. ALETUIICH
— TPOCTEUIINK TPEICTABUTENb ATKUHOB: COCTAaB, CTPOCHUE, (PH3MUECKUE U
XUMHUYECKHE CBOMCTBa  (peakuu TUAPUPOBAHHUSA, TaJOT€HUPOBAHUS,

ruaparamnuu, FOpeHI/IH), IMMOJIY4YCHHEC U IPUMCECHCHUC

2.5

Apenbl. beH3zon: cocraB, cTpoeHHe, (U3NYECKHE UM XHMHUYECKHE CBOWCTBA
(peakuuy TrajOreHUPOBAHUS M HUTPOBAHUS), MONy4Ye€HHE M TPUMEHEHUE.
Tomyon: cocraB, cTpoeHue, GU3NIECKUE U XUMHUYECKHE CBOMCTBA (peakiuu

raJIOTeHUPOBAHUS M HUTPOBAHHUSA), MOJyY€HUE U NMpPUMEHEHHE. TOKCHUYHOCTh




apeHoB. ['eHeTHYecKas CBSA3b MEXKIY YIJIEBOAOPOAAMU, IPUHAJICKAINUMHA K

Pa3IMIHBIM KjlaCCaM

2.6

[IpuponHble HMCTOYHUKM YIIIEBOAOPOAOB. I[IpupoaHslli ra3 W NOIyTHBIE
HedTsanble ra3pl. Hedth u e€ npoucxoxaenue. Criocodsl nepepaboTku HedTu:
[IEPETOHKA, KPEKUHI (TEPMUYECKUM, KaTaauTHuecKuil), nupoaus. IIpoaykrsl
nepepaboTku He(pTH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KameHHbI#1 yroib 1 MpoayKThI €ro nepepadboTKu

KchopoL[coz[epxcamHe OpraHn4YCCKHUC COCAUHCHUA

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHOI M 3TaHOI: CTPOEHUE,
¢u3nueckue U XUMHUYECKHE CBOMCTBA (pPEeaklMU C AKTUBHBIMU METallJIaMH,
raJoreHOBOJIOPOJIaMH, TOpPEHUe), MpUMeHeHHe. BonopolHble CBA3U MEXITy
MOJIEKYyJIaMH CIUPTOB. J[efiCTBHE METaHOJIa U 3TaHOJIA HA OPraHU3M YeJIOBEKa.
MHoroaroMHple  CHUPTBL.  DTWICHIVIMKOAbL W  TJIMLUEPUH: CTPOEHUE,
¢u3nyeckue M XHMMHUYECKHE CBOICTBa (B3aMMOACWCTBUE CO IIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHasl peakllusi Ha MHOTOaTOMHbIe cUpThl). [leiicTBrue Ha

OpraHn3M 4CJIO0BCKaA. HpI/IMeHeHI/IG NIMOCPUHA U OTUJIICHITIMKOJIA

3.2

deHou: CTPOCHUC MOJICKYIJIbI, @HSHHGCKI/IG M XUMHYECKHUE CBOICTBA.

Tokcuunocts denomna. [lpumenenune gpenona
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Anpnerusibl M KeToHbl.  DopManbleru, aleTalblIerujl: CTPOCHHUE,
duznyeckne W XUMHUYECKHE  CBOMCTBAa  (peaklMd  OKHUCIICHUS U

BOCCTaHOBJICHHA, KAYCCTBCHHBIC peaKIII/II/I), IMOJIYYCHHEC U IPUMCHCHUC

3.4

OnIHOOCHOBHBIE TIpeNeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbrHAs U YKCYCHAS
KHUCJIOTBI: CTpOeHHe, (PU3NUECKUEe U XUMHUYECKUe CBOMcTBa (CBOMCTBa, 001Iue
JUI Kjacca KUCIIOT, peaklus >TepuduKaluu), MOoJydeHHEe U NPUMEHEHUE.
CreapuHOBass M OJEMHOBAas KUCJIOTBl Kak MPEACTABUTENN  BBICIIHUX
KapOOHOBBIX KHUCJIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HX

MOIOIIEE NENCTBHUE

3.5

Cnoxueie 3(upel Kak MPOU3BOMHBIC KapOOHOBBIX KHUCIOT. [ 'maponm3
cnoxubiX 3¢upoB. Kupel. T'maponus sxupoB. [lpumeHenune KHUPOB.

buonornueckas POJIb ) KUPOB

3.6

YrimeBoabl:  cocTaB, KiIacCH(UKAlUs  YIrJIeBOAOB  (MOHO-, IU- U
nojucaxapuapl). [J0KO3a — MPOCTEHIIUET MOHOCaxapua: OCOOCHHOCTH
CTPOCHHUS MOJIEKYJIbI, (PU3NYECKHUE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE
¢ ruapokcunom Mmenu(ll), oxucieHne aMMHMayHBIM PACTBOPOM OKCHJA
cepeOpa(l), BoccTaHOBIIEHUE, OPOKEHUE TIIFOKO3bI), HAXOXKICHUE B TIPHPO/IC,
npUMeHeHHne, Ouonorndeckas poisib. DortocuHTe3. Dpykro3za kKak H30OMEp

rioko3bpl. Kpaxman u nesmnonioza kak npupojHble mnoiumepbl. CTpoeHue




Kpaxmajia M LEJUIIOJIO3bI. dusznueckne M XUMHYSCKHE CBOMCTBA Kpaxmajia

(Tuaponu3, KaueCTBEHHAS PEaKIIHsI C UOJIOM)

ASOTCOI[ep)KaH_II/Ie OpraHn4YCCKHUC COCAMHCHUA

4.1

AMMHOKHCIOTEI Kak aM(bOTepHBIC OpraHn4YCCKHUC COCAUMHCHU. dusznueckue u
XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IIpUMEPEC FJ'II/II_II/IHa). buonornueckoe

3HAYCHHUEC aMUHOKUCIIOT. HGHTI/I[[I)I

4.2

benku kak nOpupoAHbIE BBICOKOMOJEKYIsIpHbIE coeAuHeHus. llepBuuHas,
BTOpPHUYHAs U TPETHYHAas CTPYKTypa OesikoB. XMMHUECKHE CBOWCTBA OEIKOB:

TUApOJIn3, J€HaTypaluus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenku

BBICOKOMOIEKYIISIpHBIE COCIMHEHMS

5.1

OCHOBHBIC HOHATHSA XUMHU BBICOKOMOJICKYJISIPHBIX COG[[HHGHHﬁI MOHOMCD,
IIOJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHDb MOoJIMMEpHU3aluu, CpCaHsas
MOJICKYJIsSIpHAd Macca. OcHOBHBIE METOAbl CHHTC3a BBICOKOMOJICKYIIAPHBIX

COCJIMHEHUI — MMOJIMMEpHU3aluAa U IMMOJUKOHACHCAIIHUA

5.2

OKCIIEpUMEHTAIIBHBIE METOIbl M3Yy4Y€HHUS BEIIECTB W HUX IPEBPALLCHUI:
O3HAaKOMJICHHE C oOpa3namMu TPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,

IiacTMace, Kayuyykos. [lonydeHre CHHTeTHYECKOro KayuyKa U pe3uHbl

11 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

TeopeTnueckue OCHOBbI XUMUHU

1.1

XuUMHUECKUN »37eMeHT. AToM. Sapo aroma, H30TOIBL DJIEKTPOHHAs
000J104Ka. DHEPreTU4eCKUe YpOBHHU, IOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-,
d-snevenTsl. OCOOCHHOCTH pacIlpeNieieHus] JJIEKTPOHOB MO OpOuTansiM B
aToMax AJIEMEHTOB TEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(pUTYpanus

aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMUYECKUX JJIEMEHTOB
H.N. MenneneeBa. CBszp nepuoauueckoro 3akoHa u Ilepuomnueckoi
CHUCTEMBbI XUMUYECKUX 3JIeMeHTOB [[.MI. MenzaeneeBa ¢ COBpEMEHHOM TEOpUE
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBONCTB XHUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB MO TpyniaM 1

nepuoaam. 3HaueHHue NNepuoaANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

CTpOCHI/Ie BeIlleCTBA. XHMMHUUYECKasd CBI3b. BuUAbl XUMHUUYECKOM CBS3HU

(KOBaJ'ICHTHaH HCIIOJIpHAA MW IIOJIsIpHAasd, MOHHAsA, MCTaJ'IJ'II/ILICCKaH). HoHnbr:




KaTHOHBl M aHWOHBI. MeXaHWU3MBl 00pa30BaHUSl KOBAJICHTHOW XWMHUYECKOU

cBs3H (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b

1.4

BanenTHoCTb. 9HeKTpOOTpI/IHaTCJ'II>HOCTI>. CreneHb OKHCIICHUS

1.5

BemectBa  MONEKyJIApHOTO M HEMOJIEKYJSIDHOTO  CTPOCHHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTAUIMYECKUX PELIETOK.
3aBUCHUMOCTh CBOWCTBAa BEUIECTB OT THUIIA KPUCTAUIMUECKOH pEIIETKHU.
[lonarne o gucnepcHbIXx cucreMax. VMICTMHHBIE M KOJUIOMAHBIE PACTBOPBI.

MaccoBas 1o BeliecTBa B pacTBOpEC

1.6

Knaccuduxanms HEOPraHUYECKUX COCIMHEHU. Homenkitatypa

HCOPraHNMYCCKUX BCIICCTB

1.7

Xumudeckass — peaknus.  Krnaccudukamuss  XMMHUYECKHX — peaknWid B
HEOPraHWYECKOM M OpraHuYecKOd XUMHUM. 3aKOH COXPAHEHHUS MAaCChI
BEILIECTB, 3aKOH COXPAHEHUS U TMPEBPAIICHUS SHEPrUU TNPU XUMHUUYECKUX

peaKumsax

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

1.9

O6paTI/IMBIC pE€aKuuu. XHUMHYECKOE PaBHOBCCHUC. CDaKTOpBI, BIUAOIIHNEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

QHGKTPOJ'II/ITI/ILIGCKEIH Jucconuanusi. CunbHBIE U cla0bIe QJICKTPOJIUTHI. Cpez[a
BOJHBIX paCTBOPOB BCIICCTB: KHCJIIAs, HeﬁTpaHBHaH, mcjIo4yHas. PeaKLII/II/I

WOHHOTO OOMEHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEIIBHBIC peakunuu

Heoprannueckas xumust

2.1

Hemerannel. Ilomoxenne HemeramioB B llepuonnueckod  cucreme
xuMuyeckux aemeHToB .M. MenneneeBa u 0COOEHHOCTH CTPOCHUS AaTOMOB.
Ou3nyeckue CBOICTBAa HEMETAIIOB. AJIJIOTPONHS HEMETAUIOB (Ha MpuMepe

KHCII0pO/ia, cephl, hocdopa u yriaeposa)

2.2

XUMHUYECKUE CBOMCTBA BAXXHEWIIMX HEMETAUIOB (TaJOr€HOB, CEphI, a30Ta,
dochopa, yriaepoma W KpPeMHHS) H WX COCIUHEHUH  (OKCHIOB,
KHCIIOPOJICO/ICPIKAIUX KHCIIOT, BOJOPOAHBIX coenuHeHui). [IpumeHeHme

BOKHEUIIINX HEMETAJJIOB U UX COEIMHEHUN
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Meramnsl. [lonoxenune metaiuoB B Ilepuoanueckoil cUCTEME XUMHYECKHX
anementoB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3IIEKTPOHHBIX
o0oyiouek aToMoB MeTayuioB. OOume Qu3nueckue CBONCTBA METAJJIOB.

CIutaBel METaJIOB. QHGKTpOXI/IMI/I‘leCKI/Iﬁ paa HaHpH)KeHI/Iﬁ MCTal1JI0B
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XHWMHYECKHUE CBOMCTBA BAXKHEHWIIMX METAJIOB (HATPUH, KaIHMH, KaJbIIHMH,

MarHuii, aTFOMUHUH, [IUHK, XpOM, JKeJIe30, MeJlb) U UX coequHeHui. O0mme




CrocoObI MOJy4YeHUsI METAJIIOB. [IpuMeHeHre MeTauioB B OBITY U TEXHHUKE

2.5

T'enermueckas CBA3b HCOPTraHUYCCKUX  BCHICCTB, MPUHAMICKANIUX K

Ppas3IMdYHbIM KJlIaCCaM

XUMHS U KU3Hb

3.1

Ponp xumuun B oOecrieueHHUU 3KOJIOTHUYECKOM, SHEPTeTUUYECKON U IMUILEBOU
0€30MacHOCTH, pa3BUTHH MeAUIMHBL [loHSATHE O Hay4HBIX MeETOJax

IIO3HaHMA BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

HpeﬂCTaBHCHI/IH 00 O6I_I_II/IX HAay4YHbIX NPUHIOUIIAX  [TPOMBIIIJICHHOTO
MMOJIy4YCHU A Ba)KHEHIITHX BC€IICCTB. Yemosek B MHPEC BCUICCTB U MAaTCPHUATIOB:
BaKHEHUIIIHE CTPOUTCIIBHBIC MAaTCpUalibl, KOHCTPYKIMOHHBLIC MAaTCpHaJlbl,
KpacCKH, CTCKJIO, KEpaMHUKa, MAaTCPUAJIbl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbI,

OpPraHu4CCKUC 1 MUHCPAJIbHLIC y,I[O6peHI/I$[
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Xumus u 3J0POBLEC UYCJIOBCKA: IIpaBUJIa HCIIOJb30BaHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBHJIa 0€30I1aCHOT0 HCIIOIL30BaHUS npceriapaToB OBITOBOM

XUMHU B HOBCGHHCBHOﬁ KHU3HHU




