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NMOSACHUTEJIbHAS 3AITHCKA

[IporpaMmMa N0 XWMHH Ha YPOBHE CpeaHero oOimiero o0Opa3oBaHus
paspaGorana Ha ocHoBe ®exepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O0
obpazosanuu B Poccuiickoii ®enepaimm», TpeOOBaHMI K PE3yJIbTaTaM OCBOCHHA
denepanbHoOii 0Opa30BaTENbHON TNPOrpaMMbl CpeaHero o0mero obpazoBaHHs
(POIT  COQ0), upencrasieHHsix B  DeacpaibHOM — TOCYJapCTBEHHOM
obpazosarenbHom craHgapre COO, ¢ yuérom KoHuenumu npenoiaBaHus
yueGHOro mpeamera «Xumus» B 00pa3oBarelbHBIX OpraHusaimsax Poccuiickoi
denepaumy, peanM3yONUX OCHOBHBIC 00pa3oBaTelibHBIC TPOTPaMMbl, U
OCHOBHBIX MOJOXKeHHH «CTparerud pa3BHTHS BOCIHTAaHMS B PoCCHIiCKOM
denepanyu Ha nepuox ao 2025 roxa» (Pacnopsokenme IlpasurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY TIOIXOJI0B K pa3paboTKe MpOrpamMMbl MO XHMHH, K OIPE/IECIICHUIO
obmeit crparerun 00y4YeHus, BOCIHTAHHS H Pa3BHTHS 00y4arOIMXCs CPeACTBAMH
yue6Horo npeamera «Xumus» uis 10-11 kraccos Ha 6a30BOM ypOBHE COCTABHIIN
xoHuentyanbusie nonoxenus PIOC COO o B3auMOOOYCIOBJICHHOCTH HENeid,
COoJepKaHMsA, pe3yJbTaToB OOyueHHss W TpeDOBaHMM K YPOBHIO TIOATOTOBKH
BBIITY CKHUKOB.

XuMu4eckoe oOpa3zoBaHue, NOJTy4aemMoe BBIITY CKHUKaMH
06mmeo6pazoBare/ibHON  OPraHM3alMM, SABJIETCA HEOTBEMIIEMOH HacTbl0 MX
obpasosanHocTH. OHO CHYXHT 3aBEpIIAOIMM IJTAllOM pealv3aliv  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MNPUCYIIUX
LEJIOCTHOM CHCTEME XHMMHYECKOro oOpa3oBaHus. OTH LEHHOCTH KacaloTCs
NO3HAHUS 3aKOHOB NMPUPO/LI, (POPMHUPOBAHHSA MHPOBO33PEHUS U OOIIEH KyIbTYpbl
4yejIOBEKa, a TAaKKe OHKOJIOTHYECKH OO0OCHOBAHHOIO OTHOWICHHS K CBOEMY
3I0POBBI0 M TPUPOAHONM cpene. Peamusyercs XuMuueckoe oOpasoBaHue
00y4aromuxcs Ha ypoBHE cpeHero oduiero o0pa3oBaHus CpeACTBAMH y4e€OHOrO
npeaMeTa «XUMHS», COACpXKAaHWE M IOCTPOCHHE KOTOPOro OINpEICICHbI B
IporpaMMe IO XMMHH ¢ YYETOM CHOCIM(UKM HAyKHM XHMMH, €€ 3HAYCHHS B
MO3HAHWM TIPHPOABI U B MaTEpHAIbHOM KHM3HH OOINECTBA, a TAKKE C YYETOM
o0muX 1eneil W TPHHIMIIOB, XapakTePU3YIOUWIHX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpe/Hero odero oopasoanus B Poccuiickoit Oenepaimi.

XHUMHS KaK 3JEMEHT CHCTEMbI €CTECTBEHHBIX HayK Mrpaer 0co0yio poiib B
COBPEMEHHOM IMBHIM3ALMK, B CO3/JaHHH HOBOH 0a3bl MarepHalbHOM KYIbTYpPHI.
OnHa BHOCHT CBO# BKJaJl B (JOPMHUPOBAHHE PALIMOHAIBHOIO HAYYHOI0 MBIILICHHUS,
B CO3JIaHME IENIOCTHOTO TIPEACTaBICHHA 00 OKPYKaKImEM MHPE KaK O €IHHCTBE
OPUPO/IbI U YENIOBEKa, KOTOpoe (popMUpYeTCs B XMMHHM Ha OCHOBE NMOHWMaHHSA
BEIIECTBEHHOI'0 COCTABA OKPYXKAIOWIEr0 MHPA, OCO3HAHHMA B3aHMOCBA3H MEXIY
CTPOECHHEM BEHIECTB, HX CBOMCTBAMH M BO3MOXKHBIMH 001aCTAMH IMPHUMEHCHHS.




TecHO B3aMMOJEHCTBYS C JPYrMMH €CTECTBCHHBIMH HAyKaMM, XUMHs CTalla
HEOTHEMJIEMOI YaCThI0 MUPOBOM KYJIBTYPbI, HCOOXOMMBIM YCJIOBHEM YCIEHIIHOIO
TpyJa M JKM3HM Kaxa0ro wieHa oOmecrBa. COBpeMEHHas XMMHUsA KaK Hayka
CO3W/IATENIbHAA, KAaK HayKa BBICOKMX TEXHOJIOTHH HanpaBjieHa Ha PpEHICHUC
rI0GaTbHBIX TIPOGJIEM YCTOWYMBOTO PA3BHTHS HEJIOBEYECTBA — ChIPHEBOM,
SHEPreTHYECKOM, MHIIEBOH, IKOIOrHIECKON 0€30MacCHOCTH U OXPaHBI 3/I0POBbSL.

B COOTBETCTBMM C OOLIMMHM LESMH ¥ TIPUHLMIIAMM CPEAHEro o0wmiero
o6pazoBanus cojepxkanne npeamera «Xumus» (10-11 knaccst, 6a3oBbii ypOBEHb
M3y4eHHs) OPUEHTHPOBAHO MPEHMYIIECTBEHHO HA OOMIEKYJIbTYPHYIO MOArOTOBKY
o0ydaomuxcs, HEOOXOAUMYI0 WM Ui BbIPaOOTKH  MHPOBO33PEHYECKHUX
OPMEHTHPOB, YCMEMIHOTO BK/IIOYEHHS B JKM3Hb COLIMYMA, MPOJAOJDKCHHS
00pa3oBaHys B Pa3IM4HBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEACTBEHHO C XHMHEH.

CocTaBisionuMu  npeamera  «XuMHA»  SBISIOTCS  0a3’oBble  KYpCHI —
«Opranndeckas xumus» U «OOlias W HEOPraHWYECKas XHUMHA», OCHOBHBIM
KOMIIOHEHTOM COJIEPKaHKsi KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOI HAayKW: CHCTEMA
3HAHMIT TI0 HEOPraHMYECKOH XMMHH (C BKJIIOUCHHEM 3HAHMH M3 OOIIEH XUMUH) U
opranudeckoii xumuu. OOPMUPOBAHME JAHHOM CHCTEMbI 3HAHWIA MPH U3YUYCHHH
npeaMera 00GeCneYMBaeT BO3MOXKHOCTh DAaCCMOTPEHHS BCEr0  MHOrooOpasus
BEILECTB HA OCHOBE OONIMX MOHATHIA, 3aKOHOB H TEOPHH XHMHH.

CrpykTypa cozepxkanusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHmdeckas Xumus» c(OpMHpOBaHa B NPOrpaMMe MO XMMHM HA OCHOBE
CHCTEMHOr0 MOAXO0Ja K W3yd4eHHI0 Yy4eOHOro wmarepuana W 00yclioBleHA
MCTOPMYECKH  OOOCHOBAaHHBIM  Pa3BHTHEM  3HaHW Ha  OMNpeJeNEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce€ OpraHM4ecKOil XHMHUH BEIIECTBA
pPaccMarpUBAIOTCS HAa YPOBHE KIIACCHYECKOW TEOPHHM CTPOCHHS OPraHMYeCKHX
COCIMHEHHMIA, a TaKKe Ha YPOBHE CTEPEOXHMMHYECKHMX M JJIEKTPOHHBIX
npencTaBienuii 0 crpoenud BemectB. CBeneHus 00 M3y4aeMbIX B Kypce
BELIECTBAX JAIOTCA B PA3BUTHH — OT YIJIEBOAOPOJIOB JIO CIOKHBIX OMOJIOrHYECKH
AKTHBHBIX COCJHHCHHMI. B Kypce OpraHM4eCcKOH XHMHH IOJY4YalOT pa3sBUTHE
c(hopMHpPOBaHHBIE HA YPOBHE OCHOBHOrO 00IIEro 0Opa3oBaHHs NMEPBOHAYAIbHbIC
NpEACTAB/IEHHs 0 XMMHYECKON CBA3H, KIACCH(PUKALIMOHHBIX TPHU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX CTPOEHHS, 0 XUMHYECKOM PEAKIIHH.

ITox HOBBIM yrjioM 3peHus B npeamere «Xumusa» 0a30oBOro ypOBHA
pacCMaTpPHUBAETCA W3YYCHHBIH Ha YPOBHE OCHOBHOrO 00miero o0OpasoBaHMs
TEOPETHUYECKHi Marepuan U (PAKTONOrM4EeCKHE CBEICHHA O BEHIECTBAX H
XMMHUYECKON peakimu. Tak, B 9acTHOCTH, B Kypce «OOmas ¥ HeopraHuvuecKas
XHMHS» OOYYAIOIMMCS TIPEIOCTABISETCA BO3MOXHOCTH OCO3HAaTh 3HAYEHHE
TNIEPHOIMUECKOTO 3aKOHA ¢ OOMIETEOPETHYECKUX M METOMONOrMYECKUX TO3UIHIA,




ry0ke TIOHATh HCTOPUYECKOE W3MEHEHME (YHKIME 3TOro 3akoHa — OT
o6o6maromieii 10 0OBACHIIOIIEH H MPOrHO3HUPYIOMICH.

EnuHasg CUCTEMA 3HAHHWI O BAXHEHINMX BELIECTBAX, UX COCTaBE, CTPOCHUM,
CBOMCTBAX W NMPUMEHEHUH, @ TAKKE O XMMHYECKUX PEaKIMAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX TpoTeKaHus jomonHserca B kypecax 10 u 11 kmaccos
NEMEHTAMH  COJEPKAHHUS, HMEIOIMMH KYJIBTYPOIOIHYECKHH ¥ MPUKIAIHON
XapakTep. OTH 3HaHMA CHOCOOCTBYIOT TOHMMAHMIO B3aMMOCBA3HM XHMHH C
JPYrMMH HayKaMH, PacKpblBalOT €€ pOJib B I103HABATENBHOH U NpPaKTHIECKO
NEATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIIMTAHHIO YBKEHHS K ITPOLIECCY
TBOPYECTBA B 00NIACTH TEOPHH M NPAKTHYECKHMX MPUIOKEHUH XUMUH, [TOMOraroT
BBIIYCKHUKY OPWEHTHPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npoGJiemMax, CBS3aHHBIX C XHUMMEH, KPHTHYECKH OCMBICIMBATh WH(OPMAIMIO H
NpUMEHATh €€ JUIS TIONOJIHEHMS 3HAHWH, pEIICHHS HHTE/UIEKTYalbHbIX U
YKCTIEPMMEHTANTLHBIX HCCIIE/I0BATENLCKHX 3a/1au. B 1enoM cozxepxanue y4eOHOro
npeamera  «XWMHS»  JAHHOTO  YPOBHA  HM3YY€HHWS  OPUCHTUPOBAHO  HA
dopMupoBanue y OOYHaHOUIMXCS MHPOBO33DEHYECKOW OCHOBBI JJI MOHUMAaHHMA
Gunocodckux HaeH, TaKMX Kak: MarepHalbHOE €MHCTBO HEOPraHWYECKOro M
OpraHMYecKoro Mupa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, TI03HABAEMOCTh TMPUPOJAHLIX ABJICHHNA NYTEM OKCIIEPUMEHTa H
pellcHHs MPOTUBOPEYHMil MEXAY HOBBIMM (paKkTaMd M TCOPETHYCCKHMH
TPEINOCHLIKAMH, OCO3HAHKE PO XHMHH B PELICHHH SKOJIOIHYECKHX IpodaeM, a
TaKKe npobiieM cOePeIKEHUs FHEPTETUUECKHX PECYPCOB, ChIPbsi, CO3/IaHUs HOBBIX
TEXHOJIOTUI U MaTepHaJloB.

B rmnaHe pemeHds 3aqad  BOCIMTAHUA, PasBHTHS U COLMATM3alMH
00y4aromMXCs NPUHATHIE TPOrPaMMOM IO XHMHH TOAXO[bl K ONPECICHHIO
CONEpKaHUs M TIOCTPOCHMs NpPEAMETa MpelycMarpuBaloT  (opMupoBaHHe
VHHMBEPCAIbHBIX yueOHBIX JeicTBHMH, uMemmMXx 0a30Boe 3HaYeHHE UL
pa3NUYHBIX BHAOB JEATEJIbHOCTH: pEIICHUS Tpo0ieM, MOKCKa, aHamM3a M
00paboTKu uHPOpMALK, HCOOXOIUMBIX IS TIPUOOPETEHHS ONbITA PAKTHIECKON
M UCCIIEIOBATENbCKOM JeATE/IbHOCTH, 3aHMMAIOIIEH BaXHOE MECTO B TMO3HAHWU
XUMMH.

B mnpakTuke NpernojaBaHWs XMMHHM KaKk Ha YPOBHE OCHOBHOrO 00miero
00pa3oBaHKs, TaKk ¥ Ha YPOBHE CpeHero odmero oopasoBaHus, MpH ONpeieNeHIH
CO/IEPXKATEIbHOM XapaKTePUCTUKU LENeH H3Y4YEeHHs TNPEAMETa HAIpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJUIMOHHO NpPH3HAETCA (POPMUPOBAHHE OCHOB
XHMHYECKOH HayKM Kak 00JIaCTH COBPEMEHHOIO €CTECTBO3HAHMSA, NMPAKTHYECKOH
JESTEIPHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MMPOBOH KyabTyphl. C
METOJMYECKON TOYKH 3PEHHS TAKOH MOIXO0J K ONPEAENCHMIO ILIENeil H3y4eHUs
MpeMETa SBISETCS BIIOJHE ONPABJIaHHBIM.




CorjacHO JAHHOW TOYKE 3PEHMS IVIaBHBIMH LEISMU M3Y4YCHUS IpEAMETa
«Xwumus» Ha 6azosom yposHe (10 —11 ki) ABJISIOTCA:

o (OPMHpOBAHME CHCTEMbl XHMHYECKMX 3HaHMA Kak BOXKHEHILIEH
COCTABJISIONIEH €CTECTBEHHO-HAYYHON KApTHHBI MHPA, B OCHOBE KOTOPOH
JIeKAT KIIOYEBbIE MOHATHA, (PYHIAMEHTAIbHBIE 3aKOHbl U TECOPHM XMMHH,
OCBOGHHE f3bIKA HAYKH, YCBOCHHE M IOHMMaHWE CYUIHOCTH JOCTYIHbBIX
06001eHHiT MAPOBO33PEHYECKOr0 XapakTepa, O3HAKOMJICHHE C HCTOpHEH
HX Pa3BUTHA B CTAHOBIICHMS,

« (popMupOBaHHE W PA3BUTHE MPEACTABICHUH O HAYYHBIX METO/IAX MO3HAHMA
BEIIECTB W XHMHYECKUX PpEaKiuii, HEoOXOMMMBIX I NPHOOpETECHHS
yMEHHMii OPHEHTHPOBATHCA B MHpE BEIIECTB M XMMHYECKHX SBJICHHI,
MMEIOIIMX MECTO B PUPOJIE, B MPAKTUYECKOH U NMOBCEHEBHON HU3HH,

¢ pa3BHTHE YMEHMIi M CIOCOOOB AEATENILHOCTH, CBA3AHHBIX C HAOIOJICHHEM H
O0OBICHEHHEM XUMHMYECKOro JKCIIEPUMEHTa, COOIOJEHHEM  IPaBUI
Oe3omacHOro 00paleHus ¢ BEIIECTBAMHU.

Hapsamy ¢ 5TiM, coziepKaTellbHas XapakTepUCTHKA Liesieil U 3a/1a4 H3y4eHHs
[IpeIMETa B TPOrPaMMe 110 XHUMHH YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTBHU
C HOBBIMU TIDHOPUTETAMHU B CHCTEME cpeaHero obmero obpasosanus. CeroaHs B
NpenoJaBaHdi XAMHM B OONbIIEH  CTEMEHH OTAAETCA  MPEANOYTEHHE
MPAKTHYECKOM KOMIIOHEHTE CcOJAepKaHus oOy4eHus, OPHEHTHPOBAHHOH Ha
MOJATrOTOBKY BBINYCKHHKA 00Imeo0pa30oBaTeibHON OpraHu3alliy, BIIA/ICIOIIEro HE
HaGOpOM 3HAHWH, a (YHKIMOHAILHONW TIPAMOTHOCTBIO, TO €CTh CHOCOOaMH M
YMEHHAMH aKTHBHOTO MONYYCHHS 3HAHWI ¥ NPUMEHEHHS MX B PEabHOH XKU3HH
JUIS PeLICHUS MPAKTHIECKUX 3a/1a4.

B cBfA3M ¢ OTUM TNPH M3YYEHUH TMpeaMera «XuMuA» JIOMUHMPYOLIEE
3Ha4YeHHe MPHOOPETAIOT TaKKe LICIH M 3a1a9H, Kak:

ajanTraiys 00ydJaromuxcsi K YCJIIOBHAM JHHAMUYHO Pa3BHBAIOLICIOCS MHPA,
(GOpMHpOBAHHME  MHTEJUIEKTYalbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOH K
caM000pa30BaHMI0, COTPYIHHYECTBY, CAMOCTOATEIIbHOMY TNPUHATHIO rPaMOTHBIX
pellieHri B KOHKPETHBIX JKU3HEHHBIX CHTYAlMsAX, CBSA3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM

¢gopMupoBanHe y OOY4AIOMMXCS  KJIOYEBBIX  HABBIKOB  (KJHOYEBBIX
KOMIIETEHLIMI), MMEIOUIMX YHUBEPCANIbHOE 3HAYEHHWE JUIS Pa3MYHBIX BHJIOB
NeSTeIbHOCTH: PelIeHus Mpo0iieM, MOMCKa, aHaiu3a W 00paboTku MH(OpMAIHH,
HEOOXOAMMBIX /Ui MPHOOPETEHHS OMNBITa JEATCIBHOCTH, KOTOpas 3aHMMAacT
BOKHOE MECTO B TMO3HAHMM XWMHMM, a TAKKe /Ul OLECHKM C TO3MLMKI
IKOJIOTHYECKOM O€30MacHOCTH XapakTepa BIMAHMA BEHIECTB H XUMHYECKHX
MPOLIECCOB HA OPraHW3M 4eJIOBeKa H NPHPOAHYIO CPEay,




Pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKHX
criocoOHOCTEl 00y4aIOMMXCS: CIIOCOOHOCTH CAMOCTOATENLHO PHOOPETaTh HOBbIE
3HAHUS 110 XMUMUH B COOTBETCTBUM C JKU3HEHHBIMH NIOTPEOHOCTSMH, UCTIONIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOIOTUH JUIA TIOMCKA W aHanu3a yueOHOH U
HAy4HO-TIONMYJIAPHOM HHPOPMALIMH XHMHYECKOTO CO/ICPIKAHHA,

(opmupoBaHHE U Pa3BUTHE y 00YYAIONIMXCS ACCOLMATHBHOIO U JIOTHYECKOro
MBILIJICHUS, HA0OIATEIBHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbiE 0COOCHHO
HEOOXOIMMBI, B YACTHOCTH, NMPH IUIAHUPOBAHMHM M TIPOBEACHUM XWMMYECCKOIO
IKCIIEPUMEHTA;

BOCIIUTAHHE Y OOy4alommxcs YOSKAEHHOCTH B TYMaHMCTHHYECKOH
HANPABJICHHOCTH XHMHH, €€ B@KHOM POIM B PEIIEHWH TI00ANbHBIX MpoOdieM
paLMOHATBLHOr0 MPHPOIOTNOIB30BAaHH, ITONOJHEHHSA YHEPTETHICCKUX PECYPCOB U
COXpaHEHMs TIPHPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOMMMOCTH OEpeKHOro
OTHOLIEHHS K MNPHPOJAE M CBOEMY 3/I0POBBIO, a TAKKe MPHOOpPETEHHS OIbITA
MCIIONH30BAHUS TOMYYECHHBIX 3HAHWH JUIS TPHHATHA TIPaMOTHBIX pEHICHWH B
CHTYaIMAX, CBA3aHHBIX ¢ XUMHYECKHMH SBJICHUSIMH.

B yueOHOM miaHe cpeaHero ooOmero o0pa3’oBaHHMs MNPEAMET «XHMUS
6a30BOr0 ypoOBHs BXOIHMT B COCTaB IPEAMETHOH 001acTH «ECTECTBEHHO-HAyYHbIE
MPEAMETHIY.

O61mee YHCIIO YacoB, OTBEAEHHBIX /UL H3YUEHUsI XUMUM, Ha 0a30BOM yPOBHE
cpemHero obmero obpasoanms, cocrasiser 68 dacos: B 10 knacce — 34 waca (1
yac B Hezemo), B 11 kiacce — 34 gaca (1 4ac B Heziemo).




COJEP/KAHHUE OBYYEHUWS
10 KJIACC
OPIAHUYECKASA XUMUA

TeopernyeckHe OCHOBbI OPraHHYECKOH XHMHH

[Tpeamer opraHHYeCcKOii XMMHH: €€ BO3HUKHOBCHHE, PA3BUTHE W 3HAYCHHE B
MONYYEHHH HOBBIX BEIIECTB M MATEPHANOB. Teopus CTPOCHMS OpraHUYeCcKUX
coequHenuii A. M. Bytieposa, eé ocHOBHbIE N010kKeHUA. CTPYKTYpHbIE (POPMYJIbI
OpraHuyecKkux BemecTB. [‘omonorus, u3oMepus. XuMHYECKas CBs3b B
OpPraHUYeCKHUX COCIMHEHHUAX — OJMHAPHBIE H KPATHBIC CBA3H.

[IpeacraBnenue o Kiaccupukauu OpraHuyueckux semects. Homenknarypa
OpPraHMYeCKMX COCJMHEHUH (CHCTEMAarHyecKas) W TPUBHAIbHbIC Ha3BaHWA
BKHEHIIIUX MMPEJCTABUTENEH KIAaCCOB OPraHHICCKHX BEIECTB.

DKCTIIEPUMEHTANIbHbIE METOIbl M3Y4YECHUS BEHIECTB W HMX MPEBPAICHUH:
O3HAKOMJICHHE C 0oO0pa3uamMu OpraHHYeCKHMX BEIIECTB W MarepHajaMM Ha HX
OCHOBE, MOJIE/IUPOBAHHE MOJEKYJ OpraHWYECKHMX BELIECTB, HAOMIOJCHHE U
OIKMCAHKUE [IEMOHCTPALIMOHHBIX OIBITOB I10 NPEBPAIICHUIO0 OPraHUYECKHX BEHICCTB
TPy HarpeBaHuM (IU1aBJicHUe, 00YrTMBaHUE U TOPEHHUE).

Yriiesoaopoast

AJIKaHbl: COCTaB W CTPOCHHE, IOMOJOrMuYeckuii psaja. Meran u sTaHm —
NpOCTEHIIAE TMPEeJCTABUTENI AIKAHOB: (PU3MYECKHE M XHMHYECKHE CBOMCTBA
(peakiiMM 3aMEIICHHST M TOPEHMA), HAXOXKICHUE B MNPUPOAE, TOJNY4YEHHE U
TIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, NOMOJOTHYECKHI psiA. DOTWIEH U IPOINMIEH —
NPOCTEHIIME TPEJCTABUTEIM AJKEHOB: (U3MYECKHE M XHUMHYECKHE CBOKMCTBA
(peakiMM THOPUPOBAHHWA, TAJOTEHHPOBAHUS, THApATallid, OKHCICHHS U
[OJIMMEPU3ALIMH), [TOJIYYECHHE H IPHMEHCHHE.

Ankanuensi: Oyraguen-1,3 u merwnOyramues-1,3: crpoeHue, BaKHEHIIHE
XMMHYECKHE CBOMCTBA (peakuus nojauMmepwsauuu). [lonmydeHne CHHTETHYECKOIO
Kay4yKa ¥ pE3HHBIL.

AJIKHHBI: COCTaB H 0COOCHHOCTH CTPOEHUS, TOMOJIOTHYECKHH pal. ALETHICH
— MpOCTEHIIMIA TMPEICTABUTENh AJKHHOB. COCTaB, CTPOCHHE, (H3HYECKHE U
XMMMYECKHE CBOMCTBA (peaKkiy THAPHPOBAHMWsA, raJIOT€HUPOBAHUS, I'HApaTaLIMH,
rOpPEHUs), MONYYEHUE U IPUMEHEHHE.

ApeHbl. beH30m: €OCTaB, CTPOCHHE, (PU3HMYECKHE M XUMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHMs ¥ HUTPOBAHWA), MOTY4YEHHE U MPUMEHEHHUE. Tonyon:
cocmas, cmpoenue, Qusuyeckue U  XUMUYECKUe  C60UCMEa  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUS), NOAYyYeHue u npumenerue. TOKCHIHOCTD




apeHoB. ['eHeTHdecKas CBA3b MEXJIY YIJIEBOIOPONAMHM, NPUHAMUICKAMMMH K
pa3IM4YHBIM KJIACCaM.

[IpupoHbIE MCTOYHMKH YI/eBOAOPO/OB. [IpHpOAHBIH ra3 u MOMYyTHBIC
nedrsiebie Tassl. Hedrs u eé mpomcxoxaenue. CriocoObl nepepabOTKu HEQTH:
HEPEroHKa, KPEKWHT (TEPMHYECKHIA, KaTanuTHdeckuid), muposm3. lIpoaykTsl
nepepaboTKi HEPTH, UX NPHUMEHEHHE B NPOMBIIIICHHOCTH U B obiTy. KameHHbIi
YroJjib U MPOYKTHI €0 TIepepaboTKM.

OKCIEPUMEHTATBLHBIE METOAbl W3YUYCHHMs BEMIECTB W KX TIPeBPALIECHHI:
O3HAKOMJIEHHE ¢ 0O0paslamMH IUIacTMAacC, KaydyyKoB M PE3HHbI, KOJUICKLMH
«Hedts» ®  «Yromby, MOJENMPOBAaHME MOJEKYJ  YIIIEBOAOPOJAOB  H
raJIO€HONPOM3BO/IHBIX, NIPOBE/ICHHE NPAKTHYECKOH PAOOTHI: TOTYUCHHE STHICHA
¥ U3Y4EHHE €ro CBOMCTB.

PacuérHbie 3a1a4M.

BeuMCICHHS [0 YPAaBHEHMIO XHMHYECKOH peakuuu (Maccbl, 00BEMa,
KOJIMYECTBA MCXO/HOr0 BEIIECTBA WIIM MPOJYKTa PEAKIMH 10 M3BECTHBIM Macce,
00bEMY, KOJHYECTBY OIHOIO M3 HCXOIHBIX BELIECTB WM NPOYKTOB PEAKIIHH).

Kucjopoacoaepxauae Oprani4ecKue coe{HHeHHs

I[IpeenbHble OAHOATOMHBIE COMPTHL. MeTaHon W 3TaHONL. CTPOCHHC,
(y3uuecKkre ¥ XHMHYECKHME CBOMCTBA (peakiMy ¢ AaKTHMBHBIMH METaLIaMy,
raJIOreHOBOJIOPO/IAaMH, TOpeHue), TNpHMeHeHHe. BomopoaHbie CBA3M  MEKIY
MOJIEKYJIaMH CIIMpPTOB. JIeficTBHE METAHOMIA W 9TaHOJIa HAa OPraHH3M Y€JI0BEKa.

MHOroaroMHbie  CIUPTHL. ODTHIEHITIAKONL W TJHMLIEPUH:  CTPOCHME,
usMuecKME W XWMHYECKHE CBOHCTBA (B3aUMOJCHCTBHE CO IIEJIOYHBIMH
METaJlIaMH, Ka4eCTBCHHAs pEakis Ha MHOr0aTOMHBIC crupThl). JlelicTBHE Ha
OpraHusM uejioBeka. [ [pumMeHente rimiepuHa U STUIICHTTTAKOJISL.

deHON: CTPOEHHME MOJIEKYJbI, (U3NYECKHE M XUMHYECKHE CBOHCTBA.
ToxcuunocTts (perona. [IpumeHenne denona.

Anpaeruasl M kemowwul. DopManbIeruji, aueTaIbACru]. CTPOCHHE,
(U3MYECKHE M XMMHYECKHE CBOMCTBA (PeaKkilM¥ OKHMCJICHHs M BOCCTAHOBJICHMS,
Ka4eCTBEHHbIE PEAKI|H), [10JTyUE€HHE U MPUMECHEHHUE.

OIHOOCHOBHBIE MpEeNbHbie KapOOHOBbIE KHCIOTH. MypaBbuHas U
YKCYCHasi KHMCIOTHI: CTPOEHHE, (M3HYECKHe M XMMHMYECKHE CBOMCTBA (CBOHCTBA,
o0mMe Ui Kiacca KMCJIOT, Peakius dTepu(HKalum), NojayyeHrne ¥ NPUMEHEHNE.
CreapuHOBas W ONEMHOBAs KMCJIOTH KAaK NpPEICTaBUTENM BHICIIMX KapOOHOBBIX
KHCJIOT. MBLIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, HX MOIOLIEE JEHCTBHE.

Cioxebie S(pHUph Kak NPOM3BOJAHbIE KapOOHOBBIX KHCIOT. ['mapomms
cI10KHBIX 2¢upoB. XKupsl. [uaponu3 xkupos. IIpumenenue sxupos. buonormieckas

POJIb KHPOB.




VYIneBoasl:. COCTaB, KiaccM(uKai|s  YriaeBoaoB (MOHO-, M- H
noJcaxapusl). I oko3a — mpocTeHmii MOHOCAaXapu/l: 0COOCHHOCTH CTPOCHHA
MOJIEKYJIbl, (PU3MYECKME M XUMHMYECKHE CBOWCTBA  (B3aUMOJCHCTBHE C
rugpokcuiom Meau(Il), okucnenve aMMHa4HBIM PacTBOPOM OKCHIa cepebpa(l),
BOCCTaHOBJICHHE, OpPOXKEHHE TIIOKO3bl), HAXOXKJACHHE B TPHUPOJE, NMPUMEHCHHE,
ouonorndeckas poiib. Porocunres. PpyKTo3a Kak H30MEP IIIOKO3BI.

Kpaxman H LeI0N03a Kak NpupoHbie monumepsl. CTpoeHHe Kpaxmana u
neunono3sl.  Ou3MueckHe M XMMHYECKHME CBOMCTBA Kpaxmana (Tuapoius3,
Ka4eCTBEHHAs PEaKIHs C HOJIOM).

DKCIEPUMEHTANBHBIE METO/Abl HM3YYEHHs BEIIECTB M WX TPEBPALICHHI:
npoBejicHUe, HaOMOJEHHEe M ONMMCAHUE JEMOHCTPALMOHHBIX ONBITOB. IOPEHHC
CIIMPTOB, KAYECTBEHHBIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKHMCICHHE 3TaHONIA
okcuoM Meau(Il)), MHOrOaTOMHBIX CIMPTOB (B3aMMOACHCTBUE TJIMIECPHHA C
ruapokcraom meau(1l)), ampaernios (OKHCICHHE aMMHAYHBIM PACTBOPOM OKCH/A
cepebpa(l) u rumpokcumom wmemu(Il), B3auMoeHCTBHE Kpaxmana ¢ HOIOM),
MPOBEICHHE NPAKTHYECKOM paboTbl: CBOKWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnsie 3a1a4H.

BbiuucieHUs 0 YPAaBHEHMI0 XHMHYECKOH peakimM (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOr0 BEIECTBA MIIM MPOJAYKTA PEAKIMH 0 W3BECTHBIM MAacCCE,
00bEMY, KOIMUECTBY OIHOTO U3 UCXOIHBIX BEMIECTB WM IPOIYKTOB PEAKIIMH).

A30Tco/iepKane OpraHH4eCcKue COCMHEHHS.

AMUHOKHMCIOTH Kak am(oTepHbIE OpraHuYecKHe coeuHeHus. Du3HIeCKue
M XHMHYECKUE CBOMCTBA AMMHOKHCIOT (Ha MpUMEpE INIMIMHA). bruojgorudeckoe
3HAYeHHEe aMUHOKMCIOT. [lenTuapl.

Benky Kak TpPUpPOIHBIC BBICOKOMOJICKYJIAPHbIE coeauHenus. [lepBuyHad,
BTOPUYHAS W TPETHUHAs CTPyKTypa OenkoB. XHMHHYECKHE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPALHs, KA9€CTBEHHBIC PEAKLIMH Ha OCIKH.

DKCHEPUMEHTATbHbIE METOAbI W3YYEHHMs BEIIECTB M WX MPEBPAILCHHH!
Ha0JI0/IEHHAE W ONKMCAHKME JEMOHCTPALMOHHbIX OMNBITOB: JIEHaTypauus OeJIKOB MpH
HArpeBaHUH, LIBETHBIE PEeaKLUH OEJIKOB.

BbicoKoMOIeKy /1A pHbIE COCAHHEHHS

OCHOBHBIE MOHATHA XHMHH BBICOKOMOJICKYJISPHBIX COCIMHEHHI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb NMOJNMMEPH3ALMM, CPEIHSSA MOJICKYISpHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEIUHEHHA —
MOJIMMEPH3ALHS U TTOJTHKOHICHCAIHS.

DKCIEpUMEHTANbHBIE METOAB H3y4eHHs BEHNIECTB M HUX IPEBPAIEHHUN:
O3HAKOMJIEHHE ¢ 00pa3aMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKoOB.

MexIpeIMETHBIE CBA3H.




Peanm3arus MEKIPEIMETHBIX CBA3EH NPU W3YYEHHH OPraHUYECKOW XUMUHU B
10 kimacce OCYIIECTBJISETCS 4Y€pe3 HCMOIb30BAHME KaK OOMIMX eCTECTBEHHO-
HAyYHBIX TIOHATHI, TaK YU TOHATHI, ABJISIOMMXCS CUCTEMHbIMU JUId OTACIBHBIX
NpPEeIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOLIHe eCTECTBEHHO-HAYYHbIE NMOHATHSA: SBJICHHE, HAy4YHbIH (DaKT, rHMOTE3a,
3aKOH, TEOPHS, AHAIM3, CUHTE3, KIACCH(HKAIMs, NEPHOAMIHOCTD, HAOMOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICTTMPOBAHKE.

dusuka: Marepus, DJHEPrHA, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTHYECKHii ypOBEHb, BELIECTBO, TelO, O0BEM, arperarHoe COCTOSHHE
BEIECTBA, (PU3HYECKUE BEIMYUHBI H €IHHHULIBI HX H3MEPEHHS.

Buonorus: knerka, opraHusMm, Omocepa, oOMEH BEIIECTB B OpraHHU3Me,
¢orocuHTe3, OMONOTHYECKH AaKTHBHbIE BemecTBa (O€NKH, YrJICBO/bI, KHPBL
(dbepMeHTbI).

['eorpausi: MUHEpAJIbI, TOPHBIE MOPO/bI, MOJIC3HbIE UCKOMAEMBbIC, TOILUIUBO,
peECypCBhl.

TexHoJOrusg: MHIIEBHIE TNPOAYKTHI, OCHOBbI pAlMOHAIBHONO MHTAHMA,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE W KOCMETHYECKHE MPENaparsl, MaTepralibl U3
HUCKYCCTBEHHBIX MU CHHTETHYECKHX BOJOKOH.

11 KJIACC

OBIIASI U HEOPTAHUYECKASA XUMHUSA

TeopernuecKkHe OCHOBbI XHMHH

XuMugecKuii  JjieMeHT. ATOM. Slapo aroma, H30TONBL. JJIEKTPOHHAs
0005104Ka. DHEPreTHYECKUE YPOBHH, TIOAYPOBHU. ATOMHbIE opOutamm, s-, p-, d-
sneMenThl. OCOOEHHOCTH pacrhpeJeieHHs 3JIEKTPOHOB MO OpOMTalsM B aroMax
HIIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOHPHUIYpaLs aTOMOB.

[Tepuoauueckuii 3akoH U [lepuoauueckas cUCTEMa XHMHUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. Cas3b mepuoamHeckoro 3akoHa v Ilepuoanueckoit cucreMsl
xumudeckux snemeHtoB JI. M. MenaeneeBa ¢ COBPEMEHHOI TEOPHEH CTPOCHHSA
aTOMOB. 3aKOHOMEDPHOCTH M3MEHEHHMS CBOKMCTB XHMHYECKHMX DJIIEMEHTOB M
o0pa3zyeMbpIX MMM TMPOCTHIX M CIOKHBIX BEIIECTB M0 IPYyIIlaM M IEPHO/aM.
3HaueHNe NMePUOANYECKOrO 3aKOHA B Pa3sBUTHH HAYKH.

CrpoeHue BemiecTBa. XHMHYECKad CBA3b. BHAB XHMHYECKOH CBA3M
(KOBaJIeHTHAs HEMOJAPHAT W TOJIIPHAS, WOHHASA, METAIHYecKas). MexaHu3MbI
0o0pa3oBaHUs KOBICHTHOM XHUMMYECKOH CBA3M (OOMEHHBIH M  JIOHODHO-
aKienTopHbiii). BomopojaHas cBs3b. BaneHTHOCTh. DNEKTPOOTPHLATEILHOCT.
Crenenb okuciacHusA. MOHBI: KATHOHBI H AHHOHBI.




BemecTsa MOJNEKYJISPHOrO M  HEMOJEKYIADHOrO  CTpoeHHs.  3aKOH
MOCTOSIHCTBA COCTABA BEIIECTBA. THIbI KPUCTAJUIMYECKHX PEMETOK. 3aBUCHMOCTD
CBOICTBA BELIECTB OT THIA KPHUCTAJUTMYECKOM PEIETKH.

[lousiTHe O AMCHEPCHBIX cucremMax. MCTHHHBICE ¥ KOJUIOMIHBIE PacTBOPHI.
MaccoBas 107151 BEIIECTBA B pacTBOpE.

Knaccuduxaums HEOPraHWYECKHUX COEMHECHMIA. Homenknarypa
HEOPraHWYeCKUX BemecTB. ['eHeTHyeckas CBS3b HEOPraHM4YECKHX BEIICCTB,
NPUHAUISKALMX K Pa3IMYHbIM KJIaccaM.

Xumuueckas peakiums. Knaccudukalms — XHMUYECKMX — peakuuid B
HEOPraHWYECKOW ¥ OPraHMYecKOoil XWMHMH. 3aKOH COXPaHEHHS MAacChl BEIIECTB,
3aKOH COXPAHEHHS W MPEBPAILECHHs SHEPTHH NPU XUMHICCKHX PEAKIIHAX.

CKOPOCTh PeaKIMH, €€ 3aBUCHMOCTh OT pasnu4HbIX (akropos. OOparnmbie
peakuuu. XuMH4Yeckoe paBHOBecHe. (aKTOpbl, BIHAIOMME HA COCTOSHUC
xumuueckoro pasaosecus. [Ipunimn Jle Llarense.

DnextposmTHdeckas auccounanms. CruibHbie H ciabbie siekTpoantsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIIAs, HCMTPaIbHAA, IETI0YHAs.

OKHMCIUTEIBHO-BOCCTAHOBUTENILHBIC PCAKIIUH.

DKCTIEPUMEHTANIbHBIE METOABl W3YYEHHA BEIIECTB M HUX NPEBPALICHUH:
nemoncTpaums Tabmun «llepuoauyeckas cucTeMa XUMHYeckux diementos J1. W
MeHzeneeBa», H3yueHHE MOJENEH KPUCTAUIMYECKHX PEmETOK, HAOMOACHHE H
OIMCAHUE AEMOHCTPALIMOHHBIX U J1a0OPAaTOPHBIX ONBITOB (Pa3jioXKEeHHE NEPOKCHA
BOZIOpO/JA B MPHCYTCTBUM KaTaJIW3aTopa, ONPEACICHHE CPEbl PACTBOPOB BEIIECTB
C TOMOIIBIO YHMBEPCAILHONO HHIAWKATOPA, PEaKUMH HOHHOr0 0oOMeHa),
TIPOBE/ICHHE MPAKTHYECKO paboThl «BiusiHue pasiMYHbIX (haKTOPOB HA CKOPOCTH
XUMHYECKON peaKLHH».

PacuérHbie 3apa4u.

PacyéThl 10 YpaBHEHMAM XUMHWYECKMX peakiuil, B TOM HHCIE
TEPMOXUMHUYECKHE pacu€rbl, pacuy€Thl C MCIOJIB30BAHHEM TMOHATHA «MaCCOBadA
JI0JIsA BELLECTBAY.

Heoprannyeckass XaMus

Hemeramnsl. Ilonokenune HemerawioB B Ilepuoauueckoin  cucreme
xummaeckux ementos JI. M. MenjeneeBa U 0COOEHHOCTH CTPOEHHS arOMOB.
duzuyeckue CBOMCTBA HEMETALIOB. AJUIOTPONUS HEMETALIOB (HAa NpUMEpe
KHCIIOpoAa, cepsl, ocdopa u yriepoaa).

XuMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajOreHoB, CEphbl, a3o0Ta,
docopa, yrmeposa W KpeMHMsA) M HX  COEQMHEHMH  (OKCHJIOB,
KHCIOPOICOAEPKANIMX KHUCIIOT, BOJOPOAHBIX COCAMHEHHIA).

[TpuMeHeH e BOXKHEHIIMX HEMETAIOB ¥ UX COSTMHEHHIA.




Mertamisl. [Tonoxkenue MerauwioB B [lepHoaudeckoi CHCTEME XHMHUYECKUX
snementos J|. 1. Menzaeneesa. OCOOEHHOCTH CTPOCHHS JJIEKTPOHHBIX 000JI04EK
aromoB MetayuioB. O6mue Qusnieckue cBoiicTBa MeTauioB. CIUlaBbl METAIUIOB.
DNEKTPOXUMHYECKHI PAJl HATIPSDKEHUH METAILIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATPHiA, Kaiuii, KajlbLMH,
MarHuii, ATFOMHHMHN, IIMHK, XPOM, JKeJIe30, Me/Ib) H UX COEIMHEHHIA.

O6mue crocoGbl TonyueHuss MeTauioB. [IpuMeHeHne MeTauioB B ObITy U
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METOABl H3YYEHHs BEHIECTB W MX IPEBPALLCHMII:
M3ydeHHe KOJUIeKImH «MeTauibl M CIUIaBbl», 00pa3’iioB HEMETALIOB, PEHICHHE
SKCIEPUMEHTATBHBIX 3a/1a4, HAOMIOJCHUE W ONMUCAHHE NEMOHCTPAMOHHBIX U
71abopaToOpHBIX OMBITOB (B3aUMOJEHCTBHE TMIPOKCH/IA ATFOMHHUA C PacTBOpamMH
KHCJIOT H INEJI0YeH, KAYeCTBEHHBIE PEaKIMU Ha KaTHOHBI METAJLIOB).

PacuérHbie 3a1a4u.

Pacuérsl Maccel BemecTBa WM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH O0OBEMY OJHOr0 M3 YYacCTBYIOIIMX B PEaKUMH BEIICCTB,
pacuéTel Macchl (00bEMA, KOJTHIECTBA BEILECTBA) MPOAYKTOB PEAKLIMH, €CIIH OHO
13 BELIECTB UMEET NIPHMECH.

XHUMHS H KH3Hb

Poib XxuMuUH B 0GECIIEYEHHH IKOJOMHYECKOM, YHEPreTHYeCKOM W MHIIEBOM
0€3011acCHOCTH, Pa3BHTHM MeIULMHBL. [IoOHATHE O HAayYHBIX METOJAX MO3HAHUA
BEIIECTB M XUMHYECKUX PEAKIIMA.

IMpencraBnenuss 00 OOMmMMX HAyYHbIX NPHHIMIAX TPOMBILLICHHOIO
MOJTYHCHUS] BAXKHEHIIIMX BEIIECTB.

YenoBeKk B MHpPE BEIIECTB W MAarepUaIOB. BAXHEHIIHME CTPOUTEIbHbIC
Marepualibl, KOHCTPYKIIMOHHBIC MAaTEpHalbl, KPacKH, CTEKIO, KEepaMHKa,
Marepuabl U JJIEKTPOHUKH, HAHOMATEPHA/bl, OPraHUYE€CKHE H MUHEPATbHbIC
y100peHusl.

Xumusi 4 300pOBLC HCIOBCKA: TIpaBWJIa HCIOJIb30BaHHA JICKApCTBCHHbBIX
npenaparos, npasuia 0€30MacHOr0 UCTONb30BAaHUs TPENaparoB ObITOBOM XMMHH
B ITIOBCCAHEBHOM JKH3HH.

MexIiipe AMETHBIE CBA3H.

Peanusaiyss  MEXNPEIMETHBIX CBA3e¢H MNpU HW3ydYeHMH OOmEed W
HeopraHu4eckoi XuMuu B 11 Kiacce OCymecTBIAETCA Y€PE3 UCTIONb30BAHUE Kak
Oo0IMX €CTECTBEHHO-HAYYHBIX TMOHATHHA, Tak M MOHATHH, ABIAIOLIMXCS
CHCTEMHBIMH JUIS OT/ACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'0O IHKJIA.

OO0mpe ecTeCcTBEHHO-HAyYHbIE TIOHATHS: HAY4HbIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpHS, aHaIM3, CHHTE3, KiacCHUKaLMs, NEPHOANIHOCTb, HaAOMOACHNE,
IKCTIEPUMEHT, MOACTHPOBAHUE, H3IMEPEHHE, ABJICHUE.




®u3MKa: MaTepus, SHEPrus, Macca, aroM, JJIEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOII, PAAMOAKTHBHOCTH, MOJIEKYJIA, JHEPIeTHYECKMH YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSHME BEIIECTBA, (PU3UYECKUE BENMUMHBI U €IMHHUIIbI UX
H3MEPEHUs, CKOPOCTb.

Buosiorus: KJIEeTKa, OpraHmsM, OJKocucTema, Ouocepa, Makpo- ¢
MHKPO?JIEMEHTBI, BATAMHHBI, 0OMEH BEMIECTB B OPraHW3ME.

['eorpadus: MUHEpAbI, TOPHBIE TIOPO/IbI, TIOJIE3HBIE MCKOIIAEMbIE, TOILIMBO,
pPECYpPCBL.

TexXHONMOTHA: XUMHYECKass MPOMBINUICHHOCTb, METAJUIYPrus, TMPOU3BOACTBO
CTPOMTENIBHBIX MATEPHAJIOB, CENbCKOXO3ANCTBEHHOE MNPOM3BOJCTBO, MHILEBAS
IPOMBILLIEHHOCTh,  (papMaleBTHYECKash  MPOMBIILUIEHHOCTb,  IPOM3BOJCTBO
KOCMETHYECKHX MpernaparoB, MPOM3BOACTBO KOHCTPYKIIMOHHBIX MAaTe€pHasoB,
3JIEKTPOHHAS IPOMBIIILIIEHHOCTh, HAHOTEXHOJIOTUH.




[IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSI ITPOI'PAMMBI 110 XUMHWH
HA BA30BOM YPOBHE CPEJIHEI'O OBLLEI'O OBPA30OBAHMA

JIMYHOCTHBLIE PE3YJIBTATbBI

®I'OC COO ycranaBnuaer TpeOOBaHMsA K pe3yJbTaTaM OCBOCHMA
00y4JalomMMHCS TPOrpaMM  cpefHero obumiero o0pasoBaHus —(JIMYHOCTHBIM,
MeTanpeAMETHBIM M NpeaMeTHsiM). HaydHo-MeToaudeckoii  OCHOBOH Ui
pa3paboTKK MIAHUPYEMbIX PE3YJIBTATOB OCBOCHHS MPOrpaMM CpPEIHEro obuiero
00pa3oBaHus SBISIETCS CUCTEMHO-IEATENBHOCTHBIMN MOIXO/I.

B COOTBETCTBHM € CHCTEMHO-JEATEIbHOCTHBIM IOJXOAOM B CTPYKTYpe
JMYHOCTHBIX PE3YJIbTATOB OCBOCHHs NpeaMeTra «XHUMHS» Ha YPOBHE CPEIHEro
001iero 06pa3oBaHus BbIJCJICHBI CIEAYIOMHE COCTABIIAIOMINE:

0CO3HaHHE OOYYaIOMUMMCH POCCHICKON TI'PaXIAaHCKOH MIECHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH H CAMOOIIPEICICHHUIO,

HAIMYHe MOTHBAITHH K 00y4EHUIO;

L€JICHATPABJIEHHOE Pa3BUTHE BHYTPCHHUX YOEKIECHUH IMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEHM U HCTOPUYECKHX TpaauLmii 0a30B0H HayKH XMMUH,

FOTOBHOCTh M CIIOCOOHOCTH OOYHalOIMIMXCA PYKOBOJACTBOBAaTbCS B CBOEH
JEATEHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, NMPHUCYLIMMH LENOCTHOMN
CHCTEME XUMHYECKOro 00pa3oBaHus;

Ha/IM4Ke MPAaBOCO3HAHMA FKOJIOTHUECKOH KYJIBTYPBL M CIIOCOOHOCTH CTaBUTh
LEJIA ¥ CTPOUTD KU3HEHHbIE TUIAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOCHHMs NpeaMera «XuMHsa» JOCTHralTCs B
eaUHCTBE Yy4eOHOH M BOCIMTATEIBHOM JEATCIbHOCTH B COOTBETCTBHM C
r'YMAHUCTHYECKUMH, COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMH LIECHHOCTAMHU
M HIeaIaMH POCCHHCKOTO TpaXKIaHCKOTO O0IIEeCTBAa, NPUHATHIMH B OOLIECTBE
HOpMaMH W  MpaBWIaMH  TOBEJEHHs,  CIIOCOOCTBYIOIIMMH  MpoIeccaM
CaMOIIO3HAHWA, CAMOPA3BUTHA M HPABCTBEHHOI'0 CTAHOBIECHUS JIHYHOCTH
00y4arouUxcs.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHUS MpeaMera «XHMHA» OTPaXKaroT
ChOPMUPOBAHHOCTH OIBITA II03HABATENBHOM M NPAKTHYECKON NEATEIbHOCTH
o0yJaroImuxcs Mo peaTn3ali MPUHATHIX B 00LIECTBE LEHHOCTEH, B TOM YHCIIC B
JacTH:

1) rpaxaancKoro BOCHHTAHHA:

0CO3HaHUA 00YYAIOMMUMHUCSA CBOMX KOHCTUTYIIMOHHBIX ITPAaB U 00A3aHHOCTEI,
YB@KEHHUSA K 3aKOHY H [PaBONOPAIKY;

MPEJICTABJICHHS O COLMAIbHBIX HOPMAaxX W TPaBHIAX MEXIMYHOCTHBIX
OTHOLUEHHUH B KOJUIEKTHBE;




TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPH CO3JaHHH
yueOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX W TO3HABAaTENbHbIX 3a/1a4, BHIIIOIHCHUH
XUMHYECKHX IKCIIEPHMEHTOB;

CHOCOOHOCTH MMOHMMATh W NPUHMMATh MOTHBBI, HAMEPCHHA, JOTHKY H
apTyMEHTHI IPYTUX MPH aHATH3E PA3IHYHbIX BUI0B YHCOHOH ACATEILHOCTH,

2) NAaTPHOTHYECKOr0 BOCHHTAHHS:

LEHHOCTHOrO0 OTHOIIEHHS K HMCTOPMYECKOMY H HAy4YHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMMH,

YB@KEHHS K MpPOLIECCY TBOpYECTBA B 00JACTH TCOPHMM M NPAKTHYECKOTO
NPUMEHEHHSI XUMHH, OCO3HAHHUA TOrO, YTO JOCTIKCHHS HAYKM €CTh pEe3yJbTar
JUIMTEIbHBIX ~ HAOMOJCHWI, KPONOTJIMBBIX  OKCIICPHMEHTAIbHBIX  ITOHCKOB,
MOCTOSHHOI'O TPYAa Y4EHBIX H IMTPAKTHKOB,

WHTEpPECAa M [I03HABATENbHBIX MOTHBOB B TMOJIY4CHHMH W MOCIEAYHIOLIEM
aHau3e MHOOPMAIMH O NEPEIOBBIX JOCTIKEHHAX COBPEMEHHON OTEYECTBCHHOH
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCHHTAHHA:

HPABCTBEHHOT'0 CO3HAHMS, ITHYECKOTO MOBE/ICHUA,

crocOOHOCTH OIIEHHMBATH CHTYAIlMH, CBA3AHHBIE ¢ XHMHYECCKUMHU SABJICHHAMH,
W NIPUHUMATh OCO3HAHHBIC PCILCHHS, OPHEHTHPYACh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEIAECHHE W MOCTYIKH CBOMX TOBApHILICH C
TMO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME TMOCIEICTBHH STHX
[OCTYIIKOB;

4) popmupoBanns KYJIbTYPbI 310POBb:

MOHMMAaHHMA LIEHHOCTEH 370poBoro W Oec3omacHOro oOpasa KH3HH,
HE0OXOAMMOCTH OTBETCTBEHHOI'0 OTHOIIEHHS K COOCTBEHHOMY (PM3HYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmonenus npaswi 0Ge30macHOro oOpalieHHst ¢ BEmEeCTBaMH B OBITY,
NOBCEJHEBHOM )XKHU3HHU U B TPYAOBOH JE€ATCIBHOCTH,

NMOHMMAaHWS [EHHOCTH MPaBHA HHAMBUAYAIBHOIO MW  KOJICKTHBHOI'O
©€3011aCHOr0 MOBEAECHUS B CHTYAIMAX, YTPOKAOIIHX 3/I0POBBIO U KU3HHU JIHO/ICH;

OCO3HAHMS TIOCJEACTBUI ¥ HENPHUATHA BPEIHBIX MPHUBLIYEK (ynoTpedieHus
QJIKOr0Jisl, HAPKOTUKOB, KYPEHHA);

5) TpyA0BOIr0 BOCHHHTAHHSA:

KOMMYHHMKATMBHONH  KOMIIETEHTHOCTH B Y4€OHO-MCCIIEN0BATENbCKON
JIEATE]IbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM M Jpyrux BHJAX
NESATENbHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacTHE B PCIICHAM TPAKTHYECKUX 3a/1a4
COLMABHOM HANPAaBJIEHHOCTH (B PaMKaX CBOETO KJIACCa, MIKOJIbI),




MHTEpeca K MPAKTHIECKOMY M3YHEHHIO NPOQECCHi pa3MiHOro poaa, B TOM
YUCiie HAa OCHOBE NPUMEHEHNS IPEAMETHBIX 3HAHHUH 110 XUMUH;

yBaKECHHUS K TPY/LY, JIOIAM TPY/Ia M Pe3yJbTaraM TPyA0BOH JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BbIOOpY MHIMBHAYaIbHOH TPACKTOPUH
obpasoBanus, Oyayumeil npodeccuu M pealu3alii COOCTBEHHBIX JKHU3HEHHBIX
IUTaHOB C Y4ETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XMMMH, HHTEPECOB U
norpebHOCTEH 001IECTBa,;

6) YKOIOrHIECKOro0 BOCIIHTAHHS:

IKOJIOTMYECKH 1eJIeCO00pa3HOro OTHOIIEHWA K IMPHPOJE, KAaK HCTOYHHKY
CYILECTBOBAHMS )KU3HU HA 3EMJIE,

MOHUMaHHs TJI0OATBHOIO XapakTepa AKOJOIMYEeCKMX Npo0/ieM, BIIHSHUSA
KOHOMHYECKHX MPOLIECCOB HAa COCTOSHHE NPHPOTHOM M COLMATBHOMN CPe/bl;

0CO3HAHMA HEOOXOAMMOCTH WCMOJIb30BAHUS JOCTHXKEHHI XWMHUHM U1
pelieHns: BOIPOCOB PalMOHAILHOI0 MPHPOAOIIONb30BAHMI;

AKTUBHOTO HENPHATHA JEHCTBHI, NPHHOCAIIMX BPEI  OKpYKaroLIeH
TIPUPOJIHOM Cpejie, YMEHHs MPOrHO3HPOBATh HEONArONPHUATHBIC JKOJIOrHIECKHE
MOCJIEACTBHS NMPEANPUHAMAEMBIX JEHCTBHH M MPEIOTBPAIATH HX;

HAJIMYMS PA3BUTOTO YKOJIOTHUECKOTO MBIILIEHHS, SKOJIOrHYECKOM KyIbTYpBI,
OmbITa NeATENIbHOCTH IKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUA
PYKOBOJCTBOBAaThCS MMM B I103HABAaTENbHON, KOMMYHHKATHBHOW M COLHMATbHOM
MpPaKkTHKE, CHOCOOHOCTH W YMEHHS aKTHBHO TPOTHUBOCTOATH HACOJOIHH
xemo(poonu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(pOpMHPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOHICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHO#M MPAKTUKH;

NOHMMAaHUs CHEHU(PUKA XWMMH KaKk HayKd, OCO3HaHus €€ pojid B
(opMHpOBAaHHUM PALMOHATBHOIO HAYYHOrO0 MBINIJICHHS, CO34AHUM LEJOCTHOrO
npejcTaBlicHus 00 OKpYXKalOIEM MHpPE Kak O €IHHCTBE NPUPOJIbI U YEIO0BEKA, B
MO3HAHMM TIPUPOAHBIX 3aKOHOMEPHOCTEH M pPEIIEHMHM NPOoOJIEM COXpaHCHMS
NPUPOJHOTO PABHOBECUS,

yOeKIEHHOCTH B 0CO0O0H 3HAYMMOCTM XHMHH Ul COBPEMEHHOM
LMBWIM3ALMM. B €€ TyMAHHCTHYECKON HAlPaBIEHHOCTH H BAXHOH pOIM B
CO3/IaHHH HOBO# Ga3bl MaTEPHAIBHOM KyJIbTYPBI, PEIIEHHH I100albHbIX TPOOIEM
YCTOWYMBOTO Pa3sBUTHS YE/IOBEYESCTBA — ChIPHEBOIL, JHEPIeTUYECKOM, MUIIECBOH U
JKOJOTHIECKOi O€30MacHOCTH, B Pa3BHTHH MEJHLIMHBI, OOECTICYCHHH YCIIOBHUIA
YCHEIIHOr0 TpyJda M OKOJNOTHYeCKH KOM(OPTHOH >KM3HH KaKIOro wWieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM rpaMOTHOCTH: IIOHHMAaHHA CYHIHOCTH METO/AOB
TO3HAHKS, UCIOMB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJB30BATh




MoJIy4aeMbl€ 3HAHMS JUIS AHANW3a U O0BACHEHHUS SABJICHUN OKPYXKAIOLIEro MHpa U
MPOMCXOAAIIMX B HEM H3MEHEHHUH, YMEHHA Je1arTh 000CHOBAHHbIC 3aK/IIOYCHHSA HA
OCHOBE HAy4yHbIX (PaKTOB M WMEIOHNIMXCS [aHHBIX C LEJIBI0 MOMYy4CHHS
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CAMOCTOSTENIBHO HCIIONBL30BaTh XMMMYECKHE 3HAHUA JUld
pelieHus nNpoOaeM B peaibHbIX KH3HEHHBIX CUTYalMsAX,

UHTEpeca K MO3HAHHUIO U MUCCIIEI0BATEIbCKOH ICATEIbHOCTH;

FOTOBHOCTH M  CIIOCOOHOCTH K  HEMpephiBHOMY  00pa3oBaHHIO U
caM000pa3oBaHMIO, K AaKTHBHOMY TOJNYYEHMIO HOBBIX 3HAHMH 1O XHMHUM B
COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTAMM,

MHTEpEca K 0COOEHHOCTSM TPyJa B Pa3IMUHbIX cepax nmpodheccHoHaIbHOMI
JEeATEILHOCTH.

METAHNPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHbIe Pe3yJIbTaThl OCBOEHHS y4e€OHOro npeaMera « XuMHs») Ha
YPOBHE cpeaHero obmero 00pa3oBaHus BKIIOYAIOT:

3HauYuMble Ui (DOPMHPOBAHWS ~ MHPOBO33pEHHA  OOy4arOIUXCH
MEKIMCIMIUIMHAPHBIE (MEXKIPEIMETHbIE) OOLEHaYYHbIE TIOHATHS, OTPAKAKOIINE
IIEJIOCTHOCTh HAYYHOM KAapTHHbI MHpAa W CHEHM(UKY METOLOB I1O3HAHUSA,
HCHOJIBb3YEMBIX B €CTECTBEHHBIX HayKax (MarepHs, BELIECTBO, SHEPrus, ABJICHHUC,
MpoLece, CHCTeMa, Hay4Hblil (aKT, MPUHLMIL, TMIIOTE3d, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, HCCIIEA0BaHKE, HAOJFOICHHE, H3MEPEHHE, IKCIIEPUMEHT U IPYIHE);

yHUBEpCaIbHbIE Y4eOHbIC ACHCTBHS (ITO3HABATENbHBIE, KOMMYHHKATHBHbIC,

PETYJISATUBHBIE), obecneuuBaromume (opmupoBaHHE (YHKLIMOHAILHOM
IPaMOTHOCTH M COLIMATbHON KOMIIETEHLIMH 00y1arOIIUX s,
CIIOCOOHOCTD oOy4arommxcs MCIIOJIB30BaTh OCBOCHHbIC

MEXIUCUMIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHWUS M YHHMBEpCAIbHbIE y4eOHbIE
JICACTBUS B MO3HABATEJILHOM W COLIMANILHOM IPAKTHKE.

MeranpeaMEeTHbIE PE3YJbTarbl OTPAKAlOT OBJIAJACHHE YHHBEPCAIbHBIMU
y4eOHBIMH  MO3HABATEJIbHBIMH, KOMMYHHKATHBHBIMH H  PEryJIsSTHBHBIMHU
JNEUCTBUAMMU.

OBananenne YHHBEPCAIbLHBIMH y4eOubiMH NO3HABATE/ILHBIMH
AeHCTBHAMM:

1) 6a3oBbie JIOrHYeCKHE AeHCTBHA:

CaMOCTOATENIbHO  (OPMYJIHpOBAaTh W aAKTyalW3HpoBaTh  MpoOsieMy,
BCECTOPOHHE €€ paccMarTpuBarTh,

ONpENeATh LEIH [eATEIbHOCTH, 3aJaBas IlapaMeTpel M KPHTEPHH UX
JNOCTHIKEHHSA, COOTHOCHTH PE3YJIbTAThI ACATCIbHOCTH C MOCTABJICHHBIMH IICJISIMH,

HCMOJIb30BaTh TIPU OCBOCHMUM 3HAHMM TPHUEMBI JIOTHYECKOrO MBIIUICHHA —
BBIJICJIATh XaPAKTEPHbIE TPU3HAKH TOHATHH W YCTAaHABIMBATh HMX B3aHMOCBA3b,




HCII0JIb30BATh COOTBETCTBYIOIIHME MOHSTHS UTsl OOBACHEHHS OT/EIbHbIX (PAKTOB U
SIBJICHUM,

BHIOMpATh OCHOBaHMS W KDHUTEPHH Ul KIacCH(uKauuy BEIIECTB M
XUMHUYECKUX PEaKIUii;

yCTAaHaBIMBATh TPUYUHHO-CIEICTBEHHBIE CBA3W MEXKAY HM3Y4acMbIMU
SIBJICHUSIMU;

CTPOMTH JIOTHYECKHE PACCYXICHWs (MHAYKTHBHbIC, JEIYKTHBHBIE, TIO
AHAJIIOrMHK), BBISABIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMaTpUBACMbIX
SBJICHUAX, (POPMYIIMPOBATH BHIBO/IbI H 3AKITIOYCHHUSA,

NPUMEHATH B TPOLIECCE MO3HAHMA, MCTIOIb3YEMbIC B XUMHHM CHMBOJIMYECKHE
(3HAKOBbIE) MOJENH, TPEOOPa30BLIBATH MO/IEIBHBIE MPE/ICTABJICHHS — XUMHYECKUH
3HaK (CHMBOJ) O>JI€MEHTA, XMMHYecKas (opMyna, ypaBHEHHE XHMHYECKOI
peaKkuMu — TP PelieHHH y4eOHBIX NO3HABATE/IbHBIX W TPAKTHMECKHX 3a/1a4,
NPUMEHSTh Ha3BAHHBIE MOJE/IBHBIE ITPEACTABICHUS IS BBISBICHHA XapaKTEPHBIX
IPU3HAKOB M3y4aeMbIX BEIIECTB H XHMHYECKIX PEAKIIH.

2) 6a3zoBble HCCJIEIOBATEILCKHE NCHCTBHA:

BJIA/IETh OCHOBAMHM METO/I0OB HAYYHOI'0 IO3HAHMA BEIUECTB M XHMHYCCKHX
peaKLuii;

($opMyIMpOBaTh LIEU U 3aa44 HCCIIEI0OBAHKS, HCII0Ib30BATh MTOCTABICHHbIC
M CaMOCTOATENBHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KaYeCTBE HWHCTPYMEHTA
MIO3HAHUSA M OCHOBBI 1711 (POPMHUPOBAHMA T'MIIOTE3bI MO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMbIX CYXK/ICHHIA,

BJAJETh HABBHIKAMH CAMOCTOSTEJIBHOIO I[UIAHUPOBAHHA M IPOBEACHUA
Y4EHHYECKHX KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUA HA0JIOaTh 32 XOA0M
MPOIIECCa, CAMOCTOATENBHO TPOTHO3HPOBATh €ro pes3yJbTar, (OpMyJIHPOBATH
00001IEHHS H BBIBOJABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB HCCIICIOBAHM,
COCTaBJIATh 00OOCHOBAHHBIM OTYET O POJETIAHHOM paboTe;

npuoOperarh OMBIT YYEHUYECKOH MCCIEA0BATENbCKOM M MPOEKTHOM
JEATENLHOCTH, TMPOSBIATH CIOCOOHOCTE M TIOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHHA MPAKTHYECKHX 3a4a4, MPHMEHCHHIO pa3IHYHbIX
METO/10B NTO3HAHUA.

3) pabora ¢ nadopmanue:

OPHEHTHPOBATLCA B PA3NMYHBIX MCTOYHHMKAX HMH(pOpMaLMU (Hay4dHO-
HonyiaspHas JIMTEparypa XHMHYECKOTO COJEPKAHHS, CIIPaBOYHBIE IMOCOOM,
pecypcsl MHTepHeTa), aHATH3HPOBaTh MH(POPMAIMIO Pa3iM4HBIX BUIOB U (opM
TIPE/ICTABIICHUSA, KPUTAYECKH OLICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTUBOPEYHBOCTD;




¢opMysIpoBaTh 3anMpoOChl U MPUMEHATH PA3JIMYHBIE METO/Ibl MPH MOMCKE H
orGope uH(OpMaLMH, HEOOXOMMMOM /Ul  BBINONHEHHS Y4eOHBIX 3ajad
OIpeIeIEHHOTO THIIA,

npuoOpeTaTh ONBIT WCTONB30BaHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHbIX
TEXHOJIOTHM W Pa3/IMYHbBIX TOHCKOBBIX CHCTEM;

CAMOCTOSITEIbHO  BHIOMpaTh  ONTHMAIBHYI0  (opMy  NpeacTaBieHHs
uH(pOpMAIIK (CXEMBI, TPaQUKH, AUATrPAMMBI, TaOJIHIIbI, PUCYHKH U JIPYTHE);

HCTIOIb30BaTh HAy4HBIM sA3BIK B KauecTBe CpeiacTa mpu pabore ¢
XUMHUYECKOH HH(OpPMAIME: MNPHUMEHATh MEKIPEAMETHbIE ((U3HYECKHE U
MaTeMaTHYECKHE) 3HAKH U CHMBOJIBI, popMyIibl, aOOpeBHaTyphl, HOMEHKIATYPY;

UCIIONIb30BaTh M MNpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA
HarJsiAHOCTH.

OsjaieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1eHCTBHAMH:

3a/1aBaTh BOMPOCKI 10 CYIIECTBY OOCYKIAaEMOM TEMbI B XOJI€ AUANOra W/Uiu
JIMCKYCCHHM,  BBICKa3biBaTh  MAEH, (OPMYIMpPOBarb CBOM  MpPEAJIOKEHH
OTHOCHTEIILHO BHITIOJIHEHUS MTPEI0KEHHOM 3a/1a4H,

BBICTYIIATh C IPE3CHTAIlMEeH pe3yJIbTaTOB ITO3HABATENBHON JCATEILHOCTH,
MOJTY9YEHHBIX CAMOCTOATEHHO WJIA COBMECTHO CO CBEPCTHUKAMU MPH BBITOJTHEHUU
XUMHYECKOTO IKCTIEPUMEHTA, MPAKTUYECKOH paboThl MO MCCIEA0BAHUIO CBOWCTB
W3y4aeMbIX BELIECTB, pealu3auuu y9e0HOro npoekra u GopMyIupoBaThk BBIBOJIbI
0 pe3yibTaraM MPOBEAEHHBIX MCCIEHOBAHMA IYyTEM COIIACOBAHMS IMO3HMIMH B
x0/1€ 00CyKACHHA 1 0OMEHAa MHEHUAMH.

OenajieHHe YHHBEPCAJIbLHBIMH Pery/isTHBHBIMH AeHCTBHAMMH:

CaMOCTOATENBHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
JEATEIbHOCTh, ONpeneNss e [eld M 3aJa4yd, KOHTPOJMpOBaTh M 10 Mepe
He0OXO0AMMOCTH KOPPEKTHPOBATh TMpPEIUIaracMblii  airopuT™M JCHCTBHH IIPH
BBIIIOJIHEHMM y4YeOHBIX W HCCIEAOBATENbCKUX 3a1a4, BeIOMpark HauOosee
SpdexTuBHbiii crocod WX pemeHus ¢ y4ETOM MONYHEHHs HOBBIX 3HAHMM O
BELIECTBAX M XMMUYECKHX PEAKIHUAX;

OCYIIECTBJIATH CAMOKOHTPOJIb CBOEH JIEATENILHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOLIEHKH.

NPEIMETHBIE PE3YJIbTATHI
10 KJIACC

[lpenmeTHble pe3ynbTaThi OCBOCHUS Kypca «OpraHudeckas XuMHsI»
OTPaXKAIOT:

c()OPMHUPOBAHHOCTh MMPEJCTABJICHHH O XMMHYECKOH  COCTaBIAIONICH
€CTECTBEHHO-HAYYHOM KapTHHbI MHMpa, pPOJIM XUMHH B [03HAHUM SABICHUH




Npupoabl, B  (DOPMHPOBAHMM MBIIUIEHMS W KYIBTYPhl JIMYHOCTH, €€
(yHKIMOHATBHOM rPAMOTHOCTH, HEOOXOIMMOM /U PEHICHHMA MPAKTUYECKHX 3a/1a1
M 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHONIEHHS K CBOEMY 370POBbIO U NMPUPOIAHOM
cpene;

BJIQJICHUE  CHCTEMOM  XWMHYECKHMX  3HaHHMH, KOTOpas  BKJIIOYACT:
OCHOBOIOJIATAlOLIHE IMOHATHSA (XMMHYECKHI JJIEMEHT, aroM, JJICKTPOHHAsA
000J109Ka aToMa, MOJIEKYJIa, BAJIEHTHOCTD, YJIEKTPOOTPHIIATEIbHOCTD, XUMHYECKaAA
CBSI3b, CTPYKTYpHas (opmyna (pa3BEpHYTas M COKpAlIEHHAs), MOJb, MOJApHAad
Macca, MOJAPHBIN OO0BEM, YriIepoJHbIH CKeleT, (YHKIMOHAIBHAS TIpyIIa,
pafKail, W30MEPHS, U30MEPhl, TOMOJIOIHYECKHUI DS, TOMOJIOTH, YIJIEBOAOPO/IbI,
KHCJIOPOJ ¥ a30TCOACPIKAIUE COCJUHEHHS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHHA); TEOPUH M 3aKOHBI (TEOPUS CTPOCHUA
opraHudeckHx Bemects A. M. ByTiepoBa, 3aKOH COXPAHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUH #A3bIK XHMHH, MHPOBO33DCHYECKHE 3HAHWA,
JeXallie B OCHOBE TOHHMAaHWS NPUYMHHOCTH M CHCTEMHOCTH XHUMH4YECKHX
ABJICHHN, (DAKTONOrHYECKHE CBEAECHHA O CBOMCTBAX, COCTaBe, MOJY4YCHHH H
GE30MacCHOM HCHOJIb30BAHAM BAKHEHIIAX OPraHHYECKHMX BEHIECTB B OBITY H
MPAKTUYECKOM J1eATEIbHOCTH Y€JI0BEKa;

c()OPMUPOBAHHOCTH YMEHHIl BBIABJIATE XapaKTEPHbIEC NPU3HAKWA TIOHATHI,
yCTAaHABJIMBATh WX B3aUMOCBS3b, MCIOIb30BaTh COOTBETCTBYIOLIME NOHATHA IPH
OTMMCAHUM COCTABA, CTPOSHHS ¥ MPEBPALICHUH OPraHUYECKUX COCIMHEHHNA,

c(hOpMHPOBAHHOCT YMEHMH HCIONb30BaTh XMMHYECKYH) CHMBOJIMKY JUISA
COCTABJICHHS MOJIEKYJISPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIIEHHOM)
$opMysl OpPraHMYECKMX BEHIECTB W YPAaBHCHMH XMMHYECKHX DEaKIuii,
W3rOTaBJIMBATh MOJEIM MOJIEKY]l OPraHMYECKUX BEIUECTB JUIA WLTIOCTPALMH MX
XMMHYECKOTO M IMPOCTPAHCTBEHHOIO CTPOCHMA

ChOpMUPOBAHHOCTb YMEHHWI YCTAHABIMBATh INPUHAUICKHOCTh H3YHYEHHBIX
OpPraHMYeCKMX BEIIECTB M0 HMX COCTaBy M CTPOCHHIO K OMNpPEACAEHHOMY
KJIacCy/TpyIme COCIMHEHWH (YIrJIEBOAOPO/IbL, KHUCIOPOA M a30TCOACpMAlIME
COE/IMHEHHS, BBICOKOMOJIEKY/ISIDHBIE COCJWUHEHMs), JaBaTh WM Ha3BaHHS 110
cucremarnyeckoii HomeHknarype (IUPAC), a taroke NpHBOIWUTL TPUBHAIIbHBIC
Ha3BaHUA OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITHIEH, NPOINMIEH, AUCTHIIEH,
STUJICHIJIMKOJb, TiMiepuH, (eHon, dopManbiaerun, anetaibAerud, MypaBbHHasA
KHCJIOTA, YKCYCHasi KUCIIOTA, OJIEHHOBAas KHUCIIOTa, CTCAPHHOBAsk KUCIIOTA, [JII0K033,
¢pyKTO3a, Kpaxmall, LeJUTI0103a, MIHIHH);

C)OPpMHPOBAHHOCTh YMEHHS ONPEAC/IATh BHABI XHMHYCCKOM CBSI3H B
OpraHuYeCKUX COeMHEHUAX (OTMHAPHBIE H KPATHBIE),




C()OPMHUPOBAHHOCT YMEHUSI TIPUMEHATH TIOJIOKEHUS TEOPUU CTPOCHUA
opraauueckux semiects A. M. BytinepoBa i 00bACHEHHA 3aBUCHMOCTH CBOWCTB
BELLIECTB OT MX COCTAaBa M CTPOEHMS; 3aKOH COXPAHEHHUS MACChl BEIIECTB;

cpopMUPOBAHHOCTh ~ YMEHMH  XapakTepu3oBaTh  COCTaB,  CTPOCHME,
QusuyecKre ¥ XMMHYECKHEe CBOMCTBA THITMMHBIX INPEACTABHTENIEN Pa3sIMUHBIX
KJIaCCOB OPraHMYeCKHUX BEIIECTB (METaH, 3TaH, STHIICH, TPOIMWICH, AUETHICH,
Oyraguen-1,3, merunOyragueH-1,3, OGeH30J, METaHOJ, 3TAHOJ, JTUIICHTIHKOJID,
rHIEpUH, (peHON, aueTanbJerHi, MypaBbHHas H YKCYCHas KHCJIOTHI, IIIFOKO3a,
KpaxMaJl, 1IeJUT0JI03a, aMHHOYKCYCHAs KHCJI0Ta), WITIOCTPUPOBATh IEHETHYECKYIO
CBSI3b MEXAYy HHMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XMMMYECKHMX peaKiuii C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (JOPMYJI;

c(hopMHPOBAHHOCTH YMEHHS XapaKTePH30BaTh HCTOYHHKH YTIIEBOAOPO/HOIO
Cbipbss  (He()Th, UPHPOAHBIM Tra3, Yroib), CrmocoObl HX NEpPepaboOTKH U
NPaKTHYECKOE MPUMEHEHHE MPOIYKTOB NMepepadoTKH;

c()OpMHPOBAHHOCT YMEHUH NPOBOJMTH BBIYHCICHHSA I10 XUMHYECKUM
ypaBHEHHAM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOJTYKTa
pEaKiiy M0 W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 MCXOHBIX
BEIECTB WJIM IMPOYKTOB PEAKIUH ),

c)OPMHPOBAHHOCTh YMEHHIi BJIAJETh CHCTEMOH 3HaHHMH 00 OCHOBHBIX
METOJaX HAYYHOTO TMO3HAHUS, UCTIONb3YEMbIX B XUMHHU TPHU U3YYEHUH BEIECTB H
XUMHYECKHX ABJICHUH (HA0II0cHHE, U3MEPEHHE, IKCTIEPUMEHT, MOZIETTMPOBAHHE),
WCMOIb30BaTh CHCTEMHBICE XHUMHYECKHE 3HAHWS JUIS MNPUHATHA pPEIICHHH B
KOHKPETHBIX JKH3HEHHBIX CHTYyalMsAX, CBS3aHHBIX C BeIECTBAMH H HX
NPUMEHEHHUEM;

c(OPMHUPOBAHHOCTh YMEHUI cOOIOAATh NPaBUIIa TOJIb30BaHUSA XUMHYECKOM
nocyoii u naboparopHsiM 00OPYIOBAaHHMEM, a Takke MpaBuia oOpaumieHus ¢
BEIIECTBAMH B COOTBETCTBHH ¢ WHCTPYKLMAMH I10 BBIIIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKHX OIBITOB;

C()OPMHUPOBAHHOCTh YMEHMH IUIAHMPOBATh M BBHINOJIHATH XHMHYECKHI
IKCTIEPUMEHT (TIPEBPALLIEHHS] OPraHUYECKUX BEIIECTB MPU HArPEBAHUM, TIONIyUYEHHE
ITHJICHa W HM3YYEHHE €ro CBOMCTB, Ka4eCTBCHHBIC PEAaKIMH OPraHHYECKHX
BEILIECTB, JeHaTypauus OeJKOB INpPH HarpeBaHWM, IBETHhIC peakluu OelkoB) B
COOTBETCTBMM C TpaBWIaMH TEXHHMKM O0€30HaCHOCTH 1pu OOpallleHuH ¢
BEIIECTBAMH M J1abOpaTopHBIM O00OpYIOBAHUEM, IIPEACTABIIATH PE3YIbTATh
XMMHYECKOr0 JKCIepuMeHTa B (OpME 3alMCH YpPaBHEHMH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYITHPOBATH BHIBO/ABI HA OCHOBE 3THX PE3YJIbTATOB;

C()OPMHPOBAHHOCTh YMEHHMI KPHUTHYECKH AHAIM3MPOBATh XUMHYECKYIO
uH(pOpMAIHIO, TOJYYaeMYK0) W3 Pa3HbIX MCTOYHHKOB (CpPEACTBA MacCOBOM
uHpopmauuu, UHaTepHeT U Ipyrux);




c()OPMHUPOBAHHOCTH ~ YMEHMH  COOMIOAATh  MpaBWia  JKOJIOTHYECKU
11e1eco000pa3HOro IMOBEACHUS B OBITY H TPYAOBOH JEATENbHOCTH B LEJAX
COXPAaHEHHWS CBOEro 37I0pPOBbS M OKPYKAlOIEH NPUPOAHON CPE/bl, OCO3HABATH
OMACHOCTh BO3JICHCTBUS HA JKHUBHIE OPraHWU3Mbl ONPEAENIEHHBIX OPraHU4YeCKHX
BEILECTB, MOHUMas cMbich nokaszarens [1JIK, nosicusaTe Ha mpuMepax cnocoObl
YMEHBIIEHNST W TPEJOTBPALIEHU WX BPEIHOIO BO3JCHCTBUS HA OpPraHU3M
YeJI0BEKA;

Uit 00YYalONIHXCSA ¢ OrPaHHMYECHHBIMH BO3MOXHOCTSAMH 3[0POBbS. YMEHHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/AX MO3HAHWS BEIIECTB U
XHUMHUYECKHX ABJICHHIA,

U chenbiX H  crnafoBUAMIIMX OOydarommxcd: yMEHHE HCIOIb30BaTh
penbedHO-ToueuHyI0 cucteMy oGo3HadeHuit JI. bpaiina s 3anmucu XUMHYECKHX

(hopmyi.
11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOSHMS Kypca «OOmas ¥ HeopraHuyecKas
XUMHMS» OTPAKAKOT:

C()OPMHUPOBAHHOCTh  TNPEJCTABJICHWI: O XHUMHYECKOH COCTaBJIAIOIIEH
€CTECTBEHHO-HAYYHOM KapTHHbI MHpa, pPOJIM XWMHUM B TMO3HAHUHM SBIECHUH
npupoasi, B  (OPMUPOBAHWM MBINUICHMS M KYJBTYPbl JIMYHOCTH, €€
()YHKIHOHAILHOM TPAMOTHOCTH, HEOOXOIUMOH JUI peIleHUs NPAKTHYECKUX 3a/1a4
M JKOJIOTHYECKH 00O0CHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/10POBBIO U [PUPOIAHOM
cpene;

BlIAZICHHE  CHCTEMOM  XMMHMYECKHMX  3HAHMI, KOTOpas  BKJIKOYACT:
OCHOBOIOJIAralolMe MOHATHS (XUMHYECKMiA JJIEMEHT, aroM, u3oTtom, S-, p-, d-
3JICKTPOHHBIE OpOWTa/ld aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJLIDHBIA O00BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEBHOCTD, CTEIIEHb OKUCICHHS, XMMHUYECKAs CBA3b
(xOoBaJIEHTHAs, MOHHAN, METAJUTMUYECKAs, BOJOPOIHAS ), KPUCTAUIMUYECKAS PEIIETKA,
TUITBI XUMHYECKHMX  PEaKLMil, pacTBOp, DJEKTPOJMTBI, HEIIEKTPOJIHTHI,
EKTPOJIMTHYECKAs JMCCOLMALIMA, OKHCIMTENb, BOCCTAHOBUTENb, CKOPOCTb
XHUMHYECKON peaKiii, XHMHYCCKOC PAaBHOBECHE), TEOPHM H 3aKOHBI (TEOPHsA
DNIEKTPOJIMTHYECKOM auccoimaimy, nepuoauueckuii 3akon JI. M. Menneneesa,
3aKOH COXPAHCHMS MACChl BEIIECTB, 3dKOH COXPAHEHMA M MPEBPAICHHUA SHCPruu
MpH XUMUYECKHUX peaKLMiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMMH,
MHPOBO33PEHYCCKHE 3HAHMS, JICKAIIME B OCHOBE IMOHHMAHWSA NPHYMHHOCTH H
CHCTEMHOCTH XHMHYECKUX SABJICHMH, (PAKTOJIOTMYECKHE CBEICHMA O CBOMCTBAX,
COCTaBe, TONYyUYECHHH U 0€30MaCHOM MCIIOJIb30BAHUM BAKHEHIIIMX HEOPraHUYEeCKHX
BEIIECTB B OBITY M MPAKTUYECKOH JEATEIHHOCTH YEIOBEKa;




c()OPMHUPOBAHHOCTh YMEHMIi BBIABIATL XapakTepHbl€ NPU3HAKU TIOHATHH,
YCTAHABIMBATH MX B3aMMOCBS3b, UCIONBL30BaTh COOTBETCTBYIOLUIME MOHSTUA NPH
OIHCAHUM HEOPTraHUYECKUX BEIIECTB U MX MPEBPAIICHHIHA,

c()OPMUPOBAHHOCTH YMEHHH HCTIONb30BaTh XMMHYECKYI) CHMBOJIMKY JUIA
cocTaBiicHus (OpPMYyJl BEIIECTB M YPaBHEHMH XWMHWYECKMX  PEaKLHi,
cucremarndeckyio HoMmeHatypy (IUPAC) u TpuBHaibHbIC HA3BaHHS OT/IC/IbHBIX
HEOPraHW4ecKHX BemecTB (yrapHbli ras, YrJICKHCIbIH ra3, aMMHaK, ramcHas
W3BECTH, HEralIéHad W3BECTh, MUTHEBAsd oA, IUPHT U APYTHE);

c(hopMHPOBAHHOCTH YMEHUI OTIPE/IENIATh BAJICHTHOCTD M CTEIICHb OKMCIICHHS
XMMUYECKUX JJIEMEHTOB B COCIHHEHHAX PA3/IMYHOrO COCTaBa, BUJA XHMHYECKOH
CBA3M (KOBAJIEHTHAd, HOHHAS, META/LUIMYECKas, BOJOPOIHANA) B COCAMHCHHSX, THUII
KPHCTAUTHYECKOH PEHIETKH KOHKPETHOINO BELIECTBA (AaTOMHAS, MOJICKYJISpHAas,
HMOHHAs, META/UTMYECKas ), XapaKTep Cpelibl B BOJHBLIX PacTBOpPax HEOPraHUu4eCKUX
COCIMHCHHIA,

¢c(hOpMUPOBAHHOCTH YMEHHH yCTaHaB/IHBaTh MPUHALIEKHOCTD
HEOPraHWYECKHUX BEINECTB M0 MX COCTaBy K OMNpEAENEHHOMY Kiaccy/rpynme
COEIMHEHHUH (IPOCTHIE BEIECTBA — METAJUIbI H HEMETALIBI, OKCH/IbI, OCHOBAHWS,
KUCJIOTBI, aM(OTEpHBbIE THIPOKCU/IbI, COJIH);

c(hOPMHUPOBAHHOCTH YMEHHMI PACKPHIBATh CMBIC]T MEPHOANYECKOro 3aKoHa /1.
. Menaeneesa U ICMOHCTPUPOBATH €T0 CUCTEMATH3HPYIOLLYIO, O0BACHUTENBHYIO
U MPOrHOCTHYECKYIO (PYHKITNH;

c(OpMHPOBAHHOCTh YMEHHMH XapaKTEpPH30BaThb JJIEKTPOHHOE CTPOCHHUEC
aTOMOB XHMH4YECKHX »3JjeMeHToB 1-4 niepuonos Ilepuoanyeckoil CHCTEMBI
xuMuueckux ementos J|. U. Menneneesa, MCHoNib3ys MOHATHUS «S-, p-, d-
JICKTPOHHBIE opOuTann», «IHEPreTUYECKHe YPOBHHY, O0BACHATD
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHMX JJIEMEHTOB W UX COCAHHECHMIA
10 MepHoAaM | rpynmnam [TepHoaudecKoi CHCTEMBI XUMHYECKHX 3ieMeHToB J1. Y.
Memnjeneena;

c(OpMHUPOBAHHOCTh YMEHHI  XapakTepH30BaTh (ONMCBIBATh)  OOWIME
XUMHYECKHE CBOWCTBA HEOPraHMYEeCKMX BEIIECTB  pasiM4YHBIX  KIIACCOB,
MOATBEPIKIATh CYIECTBOBAHHUE IEHETHYECKOH CBSI3H MEX/y HEOPraHWYeCKHMMHU
BEIIECTBAMH C ITOMOIIBIO YPABHEHUI COOTBETCTBYIOIHUX XMMHYECKHUX PEAKLIMA;

cpopMHUPOBAHHOCTh YMEHHS KIACCHPULIMPOBATH XUMHYECKHUE PEAKIMHU IO
pa3MYHBIM MPU3HAKAM (YMUCIY W COCTAaBY PEarupylomyx BEIIECTB, TEILUIOBOMY
pdexTy peakimu, U3MEHEHHIO CTENEHEH OKMCIEHHS 3J€MEHTOB, 00paTHMOCTH
peaKLMy, Y4aCTHIO Karaiu3aropa);

C()OPMHUPOBAHHOCTh YMEHMI COCTAaBJISATh YPAaBHEHUS peaklMid pa3sIHYHBIX
THUIIOB, TIOJTHBIE H COKPAIIEHHbIC YPABHECHUS PEAaKLIMA HOHHOIO0 OOMEHA, yYUThIBaAs
YCIIOBHUS, TIPH KOTOPBIX 3TH PEAKLIMH YT 10 KOHIIA;




c(OPMHPOBAHHOCTh yYMEHMH [POBOIMTH PEAKIMH, TOATBEPHIAIOIINC
KAueCTBEHHBIN COCTaB Pa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, pAClO3HABATH
OTBITHBIM IyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAX HEOPraHHYCCKHUX
BEILIECTB;

c)OPMUPOBAHHOCTE ~ YMEHMii  pPacKpbiBaTh  CYIIHOCTb  OKHCIHTEIILHO-
BOCCTAHOBHTENILHBIX PEAKLUil MOCPEACTBOM COCTABJICHHSA JJICKTPOHHOI'O Oananca
ITUX peaKLUi;

c(OPMUPOBAHHOCTh YMEHHMI1 OOBACHATH 3aBUCMMOCTD CKOPOCTH XHMHYECKOMN
peaKiMy OT pa3IMYHbIX (AKTOPOB; XapakTep CMEIIEHNS XUMUCCKOTO PaBHOBECH
B 3aBHCHMOCTH OT BHewHero Bo3zaeiicTus (npunuun Jle larense),

c()OPMHPOBAHHOCTb YMEHHMI XapakTepu30BaTh XHUMHYECKUE MPOLECCHI,
JieKale B OCHOBE MPOMBIIIIEHHOr0 TMOJTYYEHHsI CEPHOI KUCIIOThI, aMMHaKa, a
Take C(OPMHUPOBAHHOCTb MPEJCTaBIEHUH 00 OOUMX Hay4HBIX NPUHIMIAX H
9KOJIOTHYECKUX MPoOIeMax XUMHYECKOro MPOM3BO/ICTBA,

c()OPMHPOBAHHOCTh YMEHHI TNPOBOJWTH BBIYHMCICHHSA C HCIOIB30BAHHEM
[IOHATHS «MACCOBasi /0N BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHI Ta30B
[IPY XMMHYECKHX PEaKLUsX, Macchi BEIECTBA WM 00bEMA ra30B M0 M3BECTHOMY
KOJIMYECTBY BEINECTBA, Macce WM 00BEMY OIHOIO W3 y4acCTBYIONIMX B PEaKLMH
BEILIECTB, TEIUIOBOro d(dexra peakuyu Ha OCHOBE 3aKOHOB COXPAHECHHS MaccChl
BEILIECTB, MPEBPAIECHUS U COXPAHEHHS SHEPTHN;

c(popMHPOBAHHOCTh YMEHMI COOJII0AaTh NIPaBHJIA M0JIb30BAHMS XUMHYECKOM
nocyoi u naGoparopHbIM 00OpYJIOBaHHEM, a TAKKE MpaBHIA oOpaieHust ¢
BEIECTBAMH B COOTBETCTBHH C MHCTPYKIMAMH MO BBINOJHEHHIO J1aOOPaTOpHBIX
XUMHYECKHX OINBITOB;

copMHpPOBAHHOCTh YMEHMH IUIAHUPOBATh M  BBITIOJIHATD XUMHYECKUI
IKCIIEPUMEHT (pa3ioeHHe MEepPOKCHAA BOAOPOJA B NMPUCYTCTBUHM Karainus3aropa,
onpejeleHHe Cpeibl PAcTBOPOB  BEIIECTB €  MOMOWIBK)  YHHBEPCAIbHOIO
MHIMKAaTOpa, BIMAHME PA3IHYHBIX (AKTOPOB HA CKOPOCTh XHMHYCCKOH pEaKimy,
peaKIy MOHHOro OOMEHa, KauyeCTBCHHBIE PEaKUMu Ha Cyibgar-, kapOoHar- u
XJIOPW/I-AaHUOHBI, HA KaTHOH AMMOHMS, PEIICHHE JKCTICPHMMEHTANBHBIX 3ajaq 1o
temam «Mertaus» H «Hemeramwisl») B COOTBETCTBUM C MNpaBUIaMH TCXHUKH
6e30MacHOCTH MU 00paNIeHHH ¢ BEIECTBAMH H J1ab0opaTropHbIM 000pYI0BaHHEM,
NPE/ICTABJIATh Pe3Y/IbTaTbl XMMHYECKOTO OJKCNEPHMEHTA B dopme 3ammcu
ypaBHEHUI COOTBETCTBYIOIMX peakimii U (OopMyJHPOBATh BHIBOJBI HA OCHOBC
ITHX Pe3YJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHHMH KDHTHYECKH AHAIM3HPOBATh XUMHYCCKYIO
MHQOPMALMIO, TONYYaeMyl0 M3 PpasHbIX HMCTOYHHKOB (CPEACTBA MacCOBOH
KOMMYHHUKaiu, UHTEpHET H APYrux);




c(OPMUPOBAHHOCT  YMCHHUH coOmonarh  MpaBWwia  KOJOTHYECKH
1ieJecoo0pa3sHoro MoBe/ICHUS B ObITYy W TPYIOBOH JEATENBHOCTH B IEJX
COXpaHEHUs. CBOETO 3/I0pOBbs H OKpYKaloleH NPHUPOIHOI Cpe/ibl, OCO3HABATDH
OMACHOCTb BO3/ICHCTBUS HA KUBbIE OPraHU3MBI OTPE/ICIEHHBIX BEIIECTB, TIOHUMAs
cmpicsi nokazarens I[1JIK, moscHAT, Ha NpUMEpax crocoObl yMEHbINEHHUS H
IPENIOTBPALICHHS HX BPEIHOTO BO3JICHCTBHA HA OPTraHU3M HE/I0BEKA,

ISl 00YHAKOIMXCS ¢ OrPaHMYEHHBIMH BO3MOXKHOCTAMH 3110pPOBBAL. yMEHHE
MPUMEHATh 3HAHMA 00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHHA BEMICCTB 1
XUMHYECKHX SBJICHUHA,

IS CIenbIX M CHa0oBHOAIMX OOy4YaOIMXCA: YMEHHEC HCIOJIB30BaTh
penbedHO-TOYeYHyI0 CHCTeMy 0003HaueHHH JI. Bpaiina [uia 3anMcH XMMHIECKHX

dopmyr.




TEMATHYECKOE INITAHUPOBAHUE
10 KJIACC

HanMeHoBaHHe pa31e/iOB H TeM
nporpaMmsl

Ne i/

Koau4decTBo 4acoB

Bceero

KonTposbhbie
paborni

IpakTHYeCKHe
paboTsi

(uugporsie)

i DJIeKTPOHHbIE

oGpazoBare/ibHbIE

pecypcebl

Pasnen 1. Teoperuueckue 0CHOBbI OPraHH4YeCKOH XHMHH

TpenmeT opranuueckoi xumun, Teopus

1.1 CTPOEHHUS OPraHMYECKHX COENMHEHNH A. 3
M. bytneposa

Hroro no pasneny 3

Pasten2. Vraemomopomst I I
21 IpenenbHble yrieBOA0POAbI — AKaHbI 2 . -
) HenpenenbHble yrI€BOAOPOIbI: ANKEHBI, 6 {

. aJIKaJueHbl, AJKHHbI
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. ux niepepaborka

Hroro no paszaeny 13
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3.1 Cruprer. DeHoN 3
Anbperunsl. KapboHOBbBIE KMHCTIOTBI.

3.2 7 1
CrnoxHbie 3¢ups!

33 Yrnesosl 3 1




Hroro no pasaeny
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Paznen 4. AzoTcoaepikalnye OpraHu4ecKue COeIHHeHHs!

4.1 AMWHBI. AMMUHOKHCJIOTBL Benku

|

Hroro no pasaeny

|

Pazaes 5. BoicokOMO/1eKY IsipHbIE COeIHHEHHS

5.1 [MTnactmaccsl. Kaydyyku. BonokHa

Hroro no paszaeny

OBLLEE KOJIMYECTBO YACOB I10 INTPOI'PAMME

34




11 KIIACC

Ne n/m

HaumeHOBaHHE PA3ie/ioB H TeM
nporpamMmsi

KoauuecTBo 4acos

Bcero
paboTe!

KoHTpoabHbIE

IpakTHyeckne
paboThl

JIeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/IbHbIE

pecypesl

Paznen 1. TeopeTuueckue 0CHOBbI XHMHH

1.1

Crpoenue aTomMoB. [Teproandeckuii 3aKoH
u Teproanyeckas CHCTEMA XMMHYECKUX
snementos JI. M. Menneneesa

1.2

Crpoenue Beuectsa. MHoroobpasue
BELLIECTB

1.3

XUMHYECKHE PEaKLINK

Hroro no pasneny

Pa3znen 2. mmoeqn==a2mnn n:z:i

2.1

MerTasnisl

22

HemeTanisl

23

Casi3b HEOpPraHu4eCKUX 1 OpraHH4eCKHuX
BELIECTB

Hroro no pasaeny

17

Paznen 3. XuMHA U E...u:r‘

31

XuUMHS U KHU3HB

Hroro no pazaeny

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34 2




IMOYPOYHOE ILTAHUPOBAHUE
10 KJIACC

-

Ne
n/n

Tema ypoka

Koan4uecrBo 4acoB

Bcero

KoHTpoabHbIE
paboThl

IIpakTHYECKHE
padoTsl

Jara
H3Y4YeHHs

DNeKTPOHHBbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypebi

ITpeaMeT OpraHu4ecKoil XuMHH, €€
BO3HUKHOBEHHE, Pa3BUTHE H 3HAYCHHE

Teopust CTPOEHHS OPraHUYeCKUX
coenunenuii A. M. Bytneposa, e€
OCHOBHBIE TIOOKEHUS

TNpexacrasnenne o Knaccudurarmu
opraHuyeckux einecTs. HomeHknatypa
(cucTemaTnyeckas) H TPUBHATIbHbIE
HA3BAHUS OPraHNYECKHX BELIECTB

AJIKaHbl: COCTaB U CTPOCHHE,
rOMOJIOTHYECKHIA PALL

MeTaH ¥ 3TaH — NpocTeiine
NpeACTaBUTEH alIKaHOB

DTUIEH ¥ NPOIHIEH — MpocTefime
NpeaCTaBUTENH aJIKEHOB

Tpaktuueckas pabota Ne 1. «Ilonyuenue
ITHJICHA U M3y4YEHHE €ro CBOMCTBY

Ankanuensl. Bytanuen-1,3 u
metunbyranuen-1,3. [lonyuenune
CHHTETUYECKOTO KayuyKa H pe3uHbI




10

AJKHMHBI. COCTaB ¥ OCOOEHHOCTH CTPOCHH,
rOMOJIOTHYECKUi pan. ALETHICH —
npocTeHIui NpeACcTaBUTENb AJIKHHOB

11

BhIuKMCIEHHs 110 YPABHEHHIO XMMHYECKOH
peaKkLu

12

ApeHsl; GeH3on 1 ToJ1yos1. TOKCHYHOCTD
apeHoB

13

eHeTHUecKas CBA3b YIJIEBOAOPOAOB,
NPHHAIOKALINX K PasIMdHbIM Klaccam

14

[TpupoaHBIE HCTOYHHKH YTJIEBOJOPOIOB:
MPUPOIHBIiA ra3 U MOMyTHbIE HeTAHbIE
ra3sl, He)Th U IPOIYKTHI €€ nepepadoTKu

15

T[TpUpOaHbIE HCTOYHMKH YITIEBOAOPO/IOB:
NPUPOAHBIH ra3 U MOMYTHbIE HE(TAHBIE
rasbl, He)Th ¥ NPOAYKTHI €€ nepepadoTky

16

KontposbHas paboTa no pasaeny
«YTraeBsonopoas»

17

[TpenenbHble ONHOATOMHBIE CIIUPTHI:
METaHOJ M 3TaHoJ. BonopoaHas CBs3b

18

MHOr0aTOMHBIE CIMPTBI: THIEHTTHKOb ¥
FJIMLEPHH

19

MeHON: CTPOSHHE MOJIEKYJIbl, (PU3HYECKHE
W XMMUYECKHE CBOMCTBA, MPUMEHEHNE

20

Anbaeruasl; GpopMaibaerua u
aneTanbaerui. AlETOH

21

OHOOCHOBHBIE Mpee/bHbIE KAPOOHOBbIE
KHMCJIOTHI: MypaBbHHAsA H YKCYCHasl

22

ITpaktuueckas pabora Ne 2. «CpoiicTBa




pacTBOpa YKCYCHO#H KUCJIOTBI»

23

CreaprHOBas U OJICHHOBAS KHUCIIOThI, KaK
MPENCTABUTENHN BBICIINX KAPOOHOBBIX
KUCTIOT

24

MBpI1a KaK COJIM BBICIIMX KapOOHOBBIX
KHUCJIOT, X MOIOLIEe NeHCTBHE

25

CnoxHbie Upb! KaK MPOU3BOAHbIC
KapOOHOBBIX KHCIOT. ['HAPOIIH3 CIIOXKHBIX

3dupos

26

YKupbl: ruaposus, NpUMEHEHHE,
fuonoruueckas poiib JKMpOB

27

VIAeBOMbl: COCTAB, KiaccHPHKaLHs,
BaskHeline npeacTaBUTENH: TTII0K03a,

¢pykrosa, caxaposa -

28

Kpaxman u Lesuio03a Kak npupoaHbIe
MOJIMMEPBI

29

KonTtponsHas paboTa o pasaeiny
«Kucnoponconepkaiiie OpraHuiecKue
COEMHEHHA

30

AMMHBI, METHJIAMHUH U aHUIIUH

31

AMHHOKHCIIOThI KaK aMpOoTEpHBIE
OpraHUYeCcKHe COEIMHEHHS, X
uosiornuyeckoe sHauenue. [lentuasl

52

Benku kak npUpoAHbIe
BBICOKOMOJIEKYJISIPHBIE COSIMHEHUA

33

OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH

34

OCHOBHBIE METO/1bl CHHTE3a




BBICOKOMOJIEKY/ISPHBIX COEMHEHHH,

[TnacTMaccel, KayuyyKH, BOJIOKHA

OBILEE KOJJMYECTBO YACOB T10
MMPOI'’PAMME

34




11 KJIACC

Ne
n/n

Tema ypoxa

KoanuyecTBo 4acoB

Bceero

KoutpoabHbie | IIpakTHueckne

paGoTel

paGoTnl

JlaTa
H3Y4YeHHHA

D/IeKTPOHHbBIE
ouppoBbie
oGpa3zoBaTeibHbIE
pecypesl

XUMUUECKHiA 21IEMEHT. ATOM. DIEKTPOHHAA
KOH(Mrypauus aToMOB

Iepronuyeckuii 3aKoH U [lepruoanieckas
cucTeMa Xumuueckux snementos 1. W
MeHeneeBa, HX CBA3b C COBPEMEHHOM
TEOpHEH CTPOCHHs ATOMOB

3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U MX COSAMHEHUH M0
rpyrnaM u nepuojam. 3HaueHne
NEepUOJMYECKOro 3aKOHA H CHCTEMBI
xumuueckux anemenToB [[.M. MeHneneesa B
pa3BUTHH HAYKH

CrpoeHue BelecTBa. XUMUYECKas CBA3b, €€
BHbI, MEXaHH3MbI 00pa3oBaHKUsA
KOBAJIEHTHO#H cBA3H. BopopoaHas cBsi3b

BajleHTHOCTB. DJIEKTPOOTPHLIATE/IBHOCTE.
CreneHb okucaeHus. BeecTsa
MOJIEKY/IIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHHS

[ToHsAITHE O JUCTIIEPCHBIX CHCTEMAX.
HcTuHHBIE U KOJUTOHIHBLIE PaCTBOPBI.
MaccoBasi 1015 BELLECTBA B pacTBOPE




Knaccudukaums 1 HOMEHKIIATypa
HEOPraHWYECKUX COeMHEHuUH. ['eHeTHYeCKas
CBSI3b HEOPTraHMYECKHX BELIECTB, Pa3/IM4HbIX
KJ1aCCOB

Knaccu@ukaims XMMHYECKHX PeaKiiuii B
HEOPraHMYEeCKOM M OPraHH4ECKON XMMHH.
3aKOH COXPaHEHHsl MacChl BELLECTB; 3aKOH
COXPAHEHHS W NMPEBPALICHHS IHEPrHH TPH
XMMHMYECKHX PEaKimsax

Cxopocts peakuun. ObpaTiMbie vosz_:
XuUMHUYECKOE PABHOBECHE

10

INpaktiueckas pabota Ne 1. «BiusiHne
pasn4HbIX (PaKTOPOB HA CKOPOCTH
x:z_::oozom peakumm»

11

wnm_ﬁuoas._,:snnxma nsnoopsm:_; :oE_.Eo

o0 BonopoaHom nokasarene (pH) pactopa.
Peaxuuu nonHoro oomena. ['uaposiuns
OpraHM4ecKuX 1 HEOPraHMYECKUX BELIECCTB

12

OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE
peakuuy, [ToHaTHE 00 1EKTPONIH3E
pacrIaBoB U PaCTBOPOB COJIEH

13

KouTtponbhas paboTa no pasaeny
«TeopeTuiecKkue OCHOBbI XHMUH)

14

MerTaibl, UX nojoxenue B I[lepuonuyeckoi
cucTeme xumuyecknx anemenTos J1. M.
Menneneesa # 0COOCHHOCTH CTPOCHHA
atomoB. Obmme (pu3nIeCcKue CBOHCTBA
MEeTaJLI0B




15

CriiaBbl METAJIOB. DIEKTPOXUMHUECKHUH PAJl
HanpsHKeHUH METaIoB

16

XHUMHYECKHE CBOMCTBA BaXKHEHIIHX
MeTa10B (HaTpHii, KaJlui, KabliMi, MarHui,
ANIOMHHHI) U UX COEJIMHEHUI

17

XuMHUYECKHE CBOMCTBA XpoMa, MEJIH M HX
COeIUHEHUH

18

XuMHUECKHE CBOMCTBA LIMHKA, JKEIe3a U UX
coeanHeHnH

19

IpaxTuyeckas padora Ne 2. "Pewenue
IKCTIEPUMEHTATBHBIX 33/1a4 110 TEME
«Metanns»"

20

HemeTamisl, UX MOJIOKEHHE B
[Nepuonnyeckoi CUCTEME XUMHYECKHX
anemenTos [. U. Menaeneesa u
0c00EHHOCTH CTPOEHHS aTOMOB

21

@du3KruecKhe CBONCTBA HEMETAILIOB.
ANIOTPOIIHS HEMETAILIOB (Ha MpUMepe
Kucopona, cepsl, hocdopa 1 yraepozna)

22

XuUMHYECKHE CBOMCTBA raJIor€HOB, CEPBI H HX
coeauHeHui

23

Xumuueckue coiicTsa a3ora, pochopa u UX
COEIMHEHU

24

XHUMHYECKHE CBOMCTBA yriepoaa, KpEMHHUsA H
HX COEIMHEHHH

23

[IpMeHeHHE BAKHENLINX HEMETAIIOB H UX
COeIMHEHHH

26

O6001eHne 1 cHCTEMATH3aIUA 3HAHWH 110




teme «HemeTasuisl». Berunucnenus no
ypaBHEHHMAM XHMHUECKUX PeaKuui 1
TEPMOXUMHYECKHE PacCuEThI

27

[TpakTiyeckas pabota Ne 3. «Pewienne
IKCMEPUMEHTAITBHBIX 3a/1a4 T10 TEME
"HemeTawib"»

KoutponbHas pabota no temam «MeTassi»
u «Hemeranbi»

HeopraHuyeckie 1 OpraHMuecKHe KHCIIOThI.
Heoprauuyeckue ¥ OpraHu4eCcKHe OCHOBaHHUS

30

AmpoTepHbIe HEOPraHUYECKHE H
opraHiyeckue coeuHeHus. ['eHeTHyecKas
CBSI3b HEOPraHMYECKHX M OPraHu4ecKuX
BELLUECTB

31

Posib XMMHUHM B 006€CTIEYEHHH IKOIOTHUECKOH,
3HEpPreTHYECKO U NUiIEeBOii 6e30MacHOCTH,
Pa3BUTHH MEIHLIMHBI

32

[penctasnexns 06 00IMX HAY4YHBIX
NPHHLAIIAX TPOMBILILIEHHOTO MOy YSHHS
BaKHEHLUMX BELIECTB

33

Yenosek B MHPE BEUIECTB U MATEPHAJIOB

34

XuMHS U 310POBLE YETOBEKA

OBIIEE KOJIMYECTBO YACOB IO
[TPOT'PAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA

» Xumus / 'abpuensa O.C., OctpoymoB WN.I'., Ciagkos C.A., AKITMOHEpHOE
obmectBo «M3aarenbctBo «lIpocBenienne»

» Xumus, 10 xnacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmecTBo «M31aTenbcTBO
«IIpocBerieHue»

* Xumus, 11 xnacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkninonepHoe odiiecTBo «M3aaTenbCcTBO
«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. O.C.I'abpuenss, I'.I".JIpicoBa «Xumus MeTtoandeckoe mocodre — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0611ast XuMus B TECTaX, 3aJa4ax,
ynpaxkunenusx. 11 kmace» — M.: lpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHnTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
HacrtonbHast kaura juis yuurtens». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacrtonbHast kaura juis yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3a1auu o XuMuu U
criocoOsI ux pemenus» - M.: «poda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHsie MIaHbl 10 Y4eOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpagy Yuurens 2018rom.

8. M.A.Pa6oBa, Y.HO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmacey, - M.
Ok3ameH, 2019r.

9. O.C.T'abpuensn, N.I".octpoymoB «XUMUYECKUN HKCIIEPUMEHT B TTKOJIE 11

Kiacc»; - M.: Ipoga. — 2019 rox.



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta «XuMus» 1 callT aj1s1 yuuTels «5 uay Ha ypok
XUMHUIN

http://him.1september.ru Equnas xomnekius IIOP: IIpeameTHas KoUIeKIus
«XuUMuUsD

http://school-collection.edu.ru/collection/chemistry EcrectBenHo-Hay4YHBIE
sKcriepuMeHThl: xumus. Koiekius Poccuiickoro o01ieoopa3oBaTebHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast oumnuaia mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYCOHUK TSI
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN yU4COHUK
http://www hemi.nsu.ru OTKpeITHI KOJDIEIK: XUMUS
http://www.chemistry.ru JluctaniinonHas oIuMIIHaaa M0 XUMHUH:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIA MPOEKT



