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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro 001ero oopazoBanust pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO mpeamMera
«Xumus» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit @enepanuu, peatn3yrOmUX
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[MpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJIOB K pa3pabOTKe MNpOorpaMMbl IO XHMHMH, K OIPEICIICHUIO0 0O0IIei
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTH IEJEeH, COJEp)KaHUs, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STallOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJIBI, (POPMHUPOBAHHSI MHPOBO33PEHHSI M OOMIEH KyIbTYpPhI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pOBbIO U
pUpoAHOH cpere. Peanusyercs xumMuyeckoe 06pazoBaHue 00y4aromMuXcsi Ha YPOBHE CPETHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTa «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XMMHUU C Y4ETOM CHEeUUM(PUKH HAyKH XUMHH, €€
3HAa4EHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XuMHS Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYIO pOJib B COBPEMEHHOM
LIUBWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOHl BKIaja B
(dbopMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €AWHCTBE IMPUPOABI U YEJIOBEKa, KOTOpoe (GOPMHUPYETCs B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumoneicTBYs C JpYyrMMHM €CTECTBEHHBIMM HayKaMM, XUMMs —CTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HallpaBlieHa Ha PELIeHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM Oe30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEISIMM M NPUHLUIAMM CpelHero oOiiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocrapnsiomuMu  npeamera «XHUMHUs» SBIAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUHM U3 0o0lIel XMMHM) U OpraHndeckoi XuMuu. POpMHUPOBAHUE AAHHOW CHCTEMbI 3HAHHM
IpU HU3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
yu4eOHOro Marepuajia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWHA Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpUBaIOTCSl HA YPOBHE KJIACCHMYECKON TEOPUU CTPOCHHS OPraHMYECKUX COCAMHEHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAlOTCA B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWH. B Kypce OpraHMYecKod XUMUU TOTYYar0T
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEpBOHAYATHHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWVCTB BEILIECTB OT UX CTPOCHUS, O XUMHYECKOW PEAKLINH.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast © HeopraHuyeckass XuMus» 00ydarolUMCsl PEJOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HAQYEHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O Ba)KHEHIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KYJIbTYpOJOTUYECKAUM W TIPUKIAAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAHUIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHU, TOMOTAlOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
VMHTEJUIEKTYAJIbHBIX M 3KCIEPHUMEHTAIbHBIX MCCIEN0BATENIBbCKUX 3a4ad. B memoM coaepkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/IaHNs HOBBIX TEXHOJIOTMI U MaTepUAJIOB.

B mane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIMAIM3alUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
npeaMeTra mpeaycMaTpuBaloT (OPMHUPOBAHHE YHHBEPCAJIbHBIX YUEOHBIX JIEHCTBUHN, UMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEIbHOCTH: peIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHus, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO TpHu3HAETCs (OPMUPOBAHME OCHOB XHMHUYECKOM HAayKH Kak o0OjacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJHOTIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
OTIpE/ICTICHUIO LIeNIeH N3YUYEeHUsI IPEeIMETA SBIISIETCS BIIOJIHE ONIPaBJaHHbIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAaHUU Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHKUE CYIIHOCTH JIOCTYITHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHUe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHMS BEIIECTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHUpE BEIICCTB H XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pa3BUTHEC YMEHUW U CHOCOOOB [IESATCIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COONIOACHUEM TIPaBHJI  0e30MacHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, copepikarenpHas XapakTepUCTUKA [EJIeH W 3a7a4 U3ydeHUs MpeaMera B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMU
B cHCTeMe cpenHero ooOmero oOpazoBaHusi. CerojHs B TNPENOJaBaHUU XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OPMEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWN, a (PYHKIMOHAIHHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KM3HU JIIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBiI3M ¢ 3THM TpH HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuYCHUE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanrtanus  OOyJalomUXCsl K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOMIETOCS  MUDA,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPHUMEHEHUEM;

dbopmupoBaHHEe y OOYyYaIOMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUI),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITEeNIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWUU XUMHUH, a TAKKe JJIS OLIEHKH C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a Y4eOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepIKaHNUS;

(bopMHpOBaHKE U Pa3BUTHE Y OOYYAIOUINXCS aCCOIMATHBHOIO U JIOTHYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydaromuxcs yOekJAEHHOCTH B TyMAaHUCTHYECKOW HaIPaBJICHHOCTH
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHWH TJI00ANbHBIX  MpoOJNeM  palMOHAIBHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYPCOB M COXpPaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOTUMOCTH OEpEKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
3JI0pPOBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMEeTHON 001acTi «EcTecTBeHHO-HAYUHbIE PEAMETHI.



OO01ee yuCiio 4acoB, OTBEASHHBIX Ui M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHennit A. M. byrieposa,
e€ ocHOBHBIE TOJOXeHUs. CTpyKTypHbIE (OPMYJIBl OpPraHMYECKUX BeHIecTB. | omosorusi,
nzoMepusi. XUMHUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o0  KiIacCHpUKAIMKM  OpraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYeCKUX COEOUHEHHM (cucreMaTudeckas) U TpHUBHAJIbHbIE HAa3BaHUS BaXKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HAaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJIEHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (PU3MUEeCKHe M XUMHYECKHE CBOWCTBAa (peakiuHu 3aMelleHus u
TOpEeHUs ), HaX0XkIeHHE B IPUPO/IE, MOTYYEeHNE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
MIPE/ICTABUTENIN AJKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHMUS,
raJIor€HUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHU psia. AIETHICH —
MPOCTEHINNIA TTPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHUE, (DU3NUYECKHE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHE M XUMUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHM), MOJIy4Y€HHUE U TpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayiexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MPUHAUICKALMMH K pa3JInuHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YIIIeBOAOPOI0B. [IprpoaHblil ra3 U momnyTHble He(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTaduTHUECKui), muposus. [IpoaykTel nepepaboTku HePTH, X TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyrob U MPOIyKTHI €ro nepepaboTKu.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJICHUE C
oOpa3laMu MmiIacTMacc, KaydykoB U pe3uHbl, koJulekuuu «HepTb» u «Yroliib», MOJeNIMpoOBaHue
MOJIEKYJT YIJIEBOJOPOJIOB M TaJOTeHONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BbEMa, KOIUYECTBA
HCXOJIHOTO BEIEeCTBA WJIM MPOJAYKTAa PEaKIMMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme opranndeckue coeiMHEHUs

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHOJ: CTpPOCHHE, (U3UYECKUE U
XMMHYECKHUE CBOWCTBA (PEakIMU C aKTHMBHBIMU METAJJIaMH, TaJIOT€HOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHne. BoaopoiHble CBA3M MEXIy MOJIEKYJaMHu cupToB. JlelicTBHEe METaHOJIa U 3TaHOJIa
Ha OpraHu3M 4YeJIOBEKa.




MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMU METaNIaMH, KaYeCTBEHHAs pEaKIys Ha
MHOTOAaTOMHbIE CrupThl). JleiicTBue Ha opraHu3sM uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

@eHoJI: CTPOCHHE MOJIEKYNbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbrerunpl M kemownwvl. DopManbAETHi, aUETAIbIETU]: CTPOEHUE, (QU3UYECKHE U
XMMUYECKHE CBOMCTBAa (pEakUWU OKHCICHHS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC DPEAKIIUN),
MOJTy4EeHUE U IPUMCEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpoeHHue, PU3NIECKre U XUMHUECKIE CBOMCTBA (CBOMCTBA, OOIIME ISl KJIacca KUCIOT, PeaKIus
TepudHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAS KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACUCTBHE.

CnosxHble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb JKHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaieBooB (MOHO-, TU- U TIoJMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJbl, (PU3MYEeCKHEe U XUMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcunom Mmeau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuna cepeOpa(l), BoccTaHoBieHHE, OpoKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHUPOIE,
npuMeHeHne, onosornueckasi poib. DortocunTes. @pykTO3a Kak H30Mep TIHOKO3BI.

Kpaxman u nemironosa kak npupoaHbie noaumepbl. CTpoeHne Kpaxmasia U LEeUTIOI03bI.
duznyeckue U XMMHUYECKHUEe CBOIMCTBA Kpaxmaiia (TUIpOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MPEBpalICHUi: MpPOBEACHUE,
HaOO/IeHNEe W OMHCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHbIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHojda okcuaoM wmeau(ll)), MHOTOAaTOMHBIX
cnupTOB (B3amMojelicTBre riuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernnoB (OKuciaeHUE
aMMHMadHbIM pacTBopoM okcuaa cepeobpa(l) m ruapoxkcumom wmemu(Il), B3ammoneiicTBue
Kpaxmaja C HOJIOM), TMPOBEJACHUE TMPAKTHUYECKOW palbOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIeCTBa WJIM NPOAYKTAa pEaKIMH MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTCoepKale OpPraHndeckie COeqMHEHMUS.

AMUHOKUCIOTBI Kak aM(OTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIulMHA). buojormdeckoe 3HavYeHUE
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoaHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHAs U
TpeTHUYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEJIKOB: TUAPOJIM3, ACHATypaIus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKcIepUMEHTAIbHbIE METOJbl M3YYEHUsS BELIECTB M UX IpeBpallleHuil: HalOirofeHue U
ONHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauus OeNKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEPU3ALUH, CpPeAHsAs MOJIeKylsipHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH — MOJIMMEpU3aLus ¥ MOJTUKOH ICHC AL,

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUYEHHUS BELECTB M WX MPEBPALICHUN: 03HAKOMJICHHE C
o0pa3iaMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 knacce
OCYIIECTBIISICTCS YEpe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHM, SBISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TOHSATHS: SBICHHE, HAydHBId (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KIACCH(PUKALUSA, NEPUOJUYHOCTb, HAOIIOAEHUE, W3MEpEHHE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®dusnka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYIIa, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEPEHUSI.

buonorus: kierka, opraHusM, 6mocdepa, oOMeH BemlecTB B OpraHusMme, ()OTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BemecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX
BOJIOKOH.

11 KJIACC

OBILIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHHU

XuUMUYecKUl dneMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAsE 000JIOYKA.
DHepreTUyecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOUTay, S-, P-, d- amemeHTh. OCOOECHHOCTH
pacrpeieNieHus JIEKTPOHOB MO0 OPOWTAISIM B aToMax SJIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuogmueckass cucrema xumMuueckux osnementoB JI. .
MenneneeBa. CBs3b NEPUOAUYECKOrO 3akOoHAa M [leproanMyYecKOl CHUCTEMBbl XHUMHUYECKUX
anementoB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TpyNnaMm U neprojiaM. 3Ha4€HHE MTEPUOJTUYECKOr0 3aKOHA B Pa3BUTUN HAYKH.

CrpoeHue BelecTBa. XUMHUYECKas CBs3b. BuUABI XUMHYECKON CBs3UM (KOBaJEHTHas
HEMnoJIApHas U TOJspHasi, MOHHAsA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJCHTHOMU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKkTpooTpULATeNbHOCTh. CTeneHb OKHUCIIeHN. FIOHBI: KATUOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH ITOCTOSIHCTBA COCTaBa
BelllecTBa. THNBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonarue o qucnepcHbIX cucreMmax. MICTUHHBIE U KOJJIOMIHBIE pacTBOpbL. MaccoBasi 1oJist
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranumuecknx coeauHeHuid. HomeHknatypa HeopraHudecKux
BellecTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKHUX BEILECTB, MPUHAMICKANUX K PA3TUYHBIM
KJIacCaM.

Xumuyeckass peakius. Krnaccudukaius XUMHUYECKUX pPEAKIH B HEOPraHUYEeCKOW u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs] MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUM MPU XUMUUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3nuyHbIX (PakTopoB. OOpaTUMbIE peakiuu.
Xummnueckoe paBHoBecHe. DakTOpbl, BIUSIOIINE HAa COCTOSTHUE XMUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle larense.

DnexTponuTHueckas aucconuaiusa. CuibHbIE W cialdbie AMeKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHCIIasA, HEUTpaIbHAas, IeJI0OUHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.



DKCIEepPUMEHTAIbHBIE METOJIbI M3yY€HHs BEHIECTB M UX IPEBPALICHUN: JEMOHCTpPALIHS
tabmun, «llepuoanyeckas cuctema xumudeckux snmemeHtoB J[. M. MenneneeBa», u3ydeHHE
MOJIEJIe KPUCTAJUIMUECKUX pelETOK, HaOMI0JIEHHEe M OIUCAaHUE JIEMOHCTPAIlMOHHBIX U
nabopaTOPHBIX OMBITOB (pa3jioKEHUE NEPOKCHIA BOJOPOAA B MPHUCYTCTBUHM KaTaau3aTopa,
ONpeIeJICHUE CPeJlbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIHHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUE pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHUSAM XUMUUYECKUX PEAKIIUNA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€Thl C UCIIOIB30BAHUEM MOHATUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilomoxxenune HemeramioB B Ilepuoanyeckoin cuCTeME XMMHUYECKUX
anemeHntoB JI. . MenneneeBa U OCOOCHHOCTH CTpOCHHSI aToMOB. (DuU3MUECKHE CBONCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETa/UIoB (TaJIOTEHOB, cephl, a3oTa, Qocdopa,
yIJIepo/ia U KPEMHUS) U UX COSAMHEHUM (OKCUOB, KUCIOPOICOIEPKAIIUX KUCIOT, BOJAOPOIHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCTMHEHUM.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS IJICKTPOHHBIX 000J0UeK aToMOB MeTayioB. OOrmiue
¢uznueckue cpoictBa MeTaiioB. CIulaBbl METANIOB. DJIEKTPOXUMHUYECKUN Pl HANpPsHKEHUN
METaJJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAIJIOB (HATpHWM, KalWd, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUN.

O6mwme cnocoOsI moTy4eHus: MeTauioB. [I[puMeHeHne METaIIJIOB B OBITY M TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl HW3Y4Y€HHUS BEIIECTB W MX IPEBpPALICHUN: H3ydEHUE
KoJulekuuu «MeTauibl U CIIaBbl», 00pa3LioB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3a1a4y, HaONIIOJleHWe M  ONHCAaHUWE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMoJeiicTBHE THUIPOKCHIA aTIOMUHHUS C pPacTBOpaMH KHCIOT U IIEJNOYel, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnble 3amaum.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBa,
Macce win o0bEMY OJHOTO U3 YYacTBYIOIIMX B PEaKIMU BEILIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xuMuu B o0ecrieueHrnr 3KOJOTHYECKON, SHEPreTUYECKON U MHIIEBOI O€30MMacHOCTH,
pa3BuUTUU MeAUIUHbL. [loHATME O HayuyHBIX METOJaxX II03HAaHUS BEUIECTB M XHMHYECKUX
peaKkiuu.

[IpencraBnenuss 00 OOMKMX HAayyHBIX TMPUHLHUINAX [POMBIIUIEHHOTO MOJY4EHUS
BKHEMIIIKUX BEUIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUaAlOB: BAXHEHIIME CTPOUTENbHBbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUYEeCKHE U MUHEPATbHBIEC yI0OpEHUS.

XUMHUS U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaToB,
MpaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBA3EH MPU U3ydeHHH O0IIel U HEeOpPraHM4YeCKOH XUMUU B
11 xmacce oCyIIecTBISETCS Yepe3 UCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK W MOHSTUM, SBISIFOIIUXCS CUCTEMHBIMH JJIsl OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.



OOmue ecTeCTBCHHO-HAYYHbIC TOHSTHS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHUS,
aHaM3,  CHUHTE3,  KIacCHUHUKaIus,  IMEePHOAMYHOCTh,  HAOIMIOACHHE,  JKCIICPUMEHT,
MO/ICTMPOBAHUE, U3MEPECHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U3OTOI,
PaIMOaKTUBHOCTb, MOJIEKYJA, SHEPIEeTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEJIMUYUHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIICMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHuU3Me.

I'eorpadusi: MuHEpaITBI, TOPHBIC MTOPO/IBI, MTOJIC3HBIE UCKOTIAEMBIE, TOTUIHBO, PECYPCHI.

Texnonorus: XUMHYECKast MIPOMBIIIJIEHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CEITbCKOXO03SIHCTBEHHOE MIPOU3BO/ICTBO, MHIIEeBast
MPOMBIIIJIEHHOCTh, (apMarieBTUYECKass MPOMBIIIIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPUATIOB, AJIEKTPOHHAS] MPOMBIILICHHOCTD,
HAaHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3yJIbTaTaM OCBOCHHUS OOYJarOIUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKON TPAKIAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pPE3YNbTAaThl OCBOEHHUS MpenMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE
y4eOHOM ¥ BOCHIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U UJ€aJaMH POCCHUIICKOTO
IpaXXJaHCKOTo 0O0IecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHM M TpaBUJIaMH TOBEACHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaKaloT cPOPMUPOBAHHOCTH
OMbITa TIO3HABATEJIBHOM M MPAKTHUECKOW JEATENBHOCTH OOYYarolIMXCs M0 peaau3aluu
MIPUHSATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UHCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YYaIOIIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTAaBJICHUSI O COLMAIbHBIX HOPMAax M MPaBUIAX MEKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHINOJHEHHH XUMUYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
P aHATN3€ PA3IMYHBIX BUJIOB Y4eOHOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMHH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 00JACTH TEOPUHM M IMPAKTUYECKOTO NPHUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

UHTepeca M TO3HABaTEJIIbHBIX MOTHBOB B TMOJYYEHMH M TIOCIEIYIOIIEM aHalu3e
MH(pOpMAIIUU O IEPEIAOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 3I0poBOTO M Oe3omacHoro oOpas3a JKW3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOrofieHus TpaBUJI OE30TIACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, NOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MMOHMMAaHMSI I[IEHHOCTU TPAaBWJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO 0€301acHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIBCKON JESATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCCUuil pa3InyHOrO pojia, B TOM YHCIIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYAJIBHOW TPAeKTOPUH OOpa30BaHUs,
Oynaymieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€J1IeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBaHUS
JKH3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOIOIBE30BAHNUS;

AKTUBHOTO HEMPHUATHS NEHCTBHUIl, MPUHOCSIIMX BpEJ OKpYXKarollel HmpUpOJHOHN cpene,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4Yusl PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYIBTYphI, OIbBITa
NESITeTbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenudUKA XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHHsI 00 OKpYKaIOIIEM
MHpE KaKk O €JUMHCTBE MPHUPOAbI M YENOBEKa, B TMO3HAHMU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O¥ 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAKHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepUallbHOM
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,



o0ecreyeHnn YCIOBHI yCIEITHOTO TPyda U SKOJIOTUYECKA KOM(OPTHON KU3HU KaXKAOTO 4iieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHUS CYyIIHOCTH METOJOB II0O3HAHUS,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUEHNS HA OCHOBE HAyYHBIX (PAaKTOB U MMEIOIIMXCS TaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOo0ieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON JEATENBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mnpodeccuoHaTbHON
NEeSATENBHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XuUMHUS» Ha YpOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexnpeMeTHbIE) OOLIeHAYYHbIE TOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOUM KapTUHBI MHpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepm{, BEIICCTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (aKT, MPUHLHUII, TUIIOTE3a, 3AKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIel0BaHue, HAOMI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U ApPYTrHe);

yHHUBepcalibHble  ydyeOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIE), obecrieunBarone GopMUpoBaHWE (PYHKIMOHAIBHOW T'pPaMOTHOCTH U
COLIMANIbHOM KOMIIETEHIIMH 00y4JaroLuXcs;

CIOCOOHOCTh ~ OOy4aloIIMXCS  KCIOJb30BaTh  OCBOEHHBIE  MEXIAMCLMILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEILHOU U
COLIMANILHON MPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXKAalOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JIEHCTBUSIMH.

OBiageHHe YHMBEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JornyecKkue AecTBUSI:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPENeNATh LIEeTN MAeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUH HX IOCTHKEHUS,
COOTHOCHTH PE3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IENISIMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHITUS I 00BICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBICHUSIMH,

CTPOUTH JIOTUYECKUE paCCyX ACeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3YeMble B XUMHUH CUMBOJIMYECKUE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHuYeckas ¢GopMmyna, YpaBHEHHE XUMHUYECKON pEeakuu — TMpU pElIeHHd Y4eOHBIX



MO3HABATENBHBIX M MPAKTUYECKUX 3aad, NMPUMEHATh Ha3BaHHBIC MOJEIbHBIC NPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKIINH;

dopmynupoBaTh WENM M 3aJaud  HMCCIENOBAHHUS, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TMO3HAHHS M OCHOBHI
11t GOPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIIFHOTO IJIAHUPOBAHUS W TPOBEACHUS YYCHUYECKHX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpOIEcca, CaMOCTOSITEIEHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABISATH 0OOCHOBAHHBIM OTYET O MPOACTaHHOM
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOI0B MIO3HAHUSL.

3) pa6ora ¢ undopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
TUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM TMpelncTaBieHUs, KPUTHUECKU
OIICHUBATh €€ JTOCTOBEPHOCTh  HEMPOTHBOPEUNBOCTb;

(dbopMyIHpOBaTh 3aMpochl W TPUMEHATH DPa3IMYHBIE METOIBl TPU TIOMCKE H OTOOpe
uHpopmalny, He0OXOAUMOM /IJIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BAaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIBHYIO (GOPMY MpeAcTaBiIeHUsT HHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa Mpu paboTe C XUMHUYECKOU
nHpopMaluel: MPUMEHATh MEXKNpeaMeTHble ((pu3ndeckne W MaTeMaTHYeCKHWE) 3HAaKH |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMM:

3a/laBaTh BOMPOCHI [0 CYILIECTBY OOCYXJaeMOW TEMbI B X0/ JUAJIOTa W/WIU AUCKYCCHH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIMOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMpE3EHTAIeil pe3yJabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYYECHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBINOJHEHUH XHMUYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoekTa M (HOPMYIUPOBATh BBIBOJBI MO pe3yJabTaTaM IPOBEAEHHBIX
UCCIIEeIOBAHUI MyTEM COTJIACOBAHMSI MO3ULIUHN B X0/1€ 00CYKIEHUS 1 0OMEHA MHEHUSMU.

OBiaeHHe YHMBEPCAIbHBIMH PEryJIITUBHBIMU 1€iCTBUSMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOIO IMO3HABATENBHYIO NEATEIbHOCTb,
ompenenss e€ Ienu M 3aJaud, KOHTPOJHUPOBATh M MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
npeaaraeMblii aaropuT™ ACWCTBUI MPH BHITIOJHEHUH YU4EOHBIX M HCCIENOBATENbCKUX 3ajad,
BBIOMpaTh Hanbonee 3(hPeKTUBHBIN cOCO0 MX pEeIeHHs ¢ YUETOM TMOJIyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUUYECKUX PEAKITUSX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOLIEHKH.



HNPEIMETHBIE PE3YJIBTATBI
10 KUIACC

[IpeameTHbIe pe3ynbTaThl 0CBOEHUS Kypca «OpraHuyeckas XuMush» OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWW SBJICHHUW TPUPOJBI, B (POPMUPOBAHUU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIAMMOMW s
pelieHus: TMPaKTUYECKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIInue
MOHATUSA (XUMHUYECKHUI 3JIEMEHT, aTOM, 3JIEKTpOHHAs 000JI0YKa aToMa, MOJIEKYsla, BAJIGHTHOCTD,
ANEKTPOOTPUIIATEIFHOCTh, XHMHUUYECKasl CBsA3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpami¢HHasi), MOJb, MOJSpHAs Macca, MOJIAPHBI O00BEM, YIJIEPOJHBIA  CKEJeT,
(yHKIMOHANBHASA TPYIA, PaJuKal, W30MEpHUs, U30MEPHI, TOMOJOTUYECKUN PsiJl, TOMOJOTH,
YTJIEBOJIOPOIBI, KUCIOPOJ U a30TCOACpIKAIIUE COSAMHEHHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSIMHEHNS); TEOPUH U 3aKOHBI (TEOPHUS CTPOCHUSI OPraHUYECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHHS, JISXKAIIHNEe B OCHOBE MOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XHMHUYECKUX SBJICHUH, (DaKTOJOTUUECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30MTaCHOM HCITOJIh30BAHNU BAKHEHUIITUX OPTAaHUUECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JEATETHHOCTH YeJIOBEKA;

c(hopMUPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHBIC MPU3HAKU TOHATHH, YCTaHABIUBATH
HX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIME ITOHATUS IIPU OMMCAHUM COCTaBa, CTPOEHUS U
MPEBpAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OpMUPOBAHHOCTh YMEHUU HCHOJb30BaTh XUMHUECKYI0 CHUMBOJUKY JISi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHO) (GOpMYyST OPraHUYECKUX BEIIECTB
Y YpaBHEHHW XMMHYECKUX PEAKLWN, U3rOTABIMBATh MOJEIN MOJIEKY] OPraHWUYECKHX BEIIECTB
JUTSl WILTIOCTPALMK UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTaHABIUBATH MPUHAIC)KHOCTh U3YYCHHBIX OPraHUYECKHX
BEIIECTB [0 HMX COCTaBY U CTPOCHUIO K OMNpEeIeNEHHOMY KIAcCy/TpyIme COeAUHEHUN
(YrneBoJopoJipl, KUCJIOPOJ M  a30TCOJAEpIAlllhe COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COCIMHCHMS), N1aBaTh MM Ha3BaHus 10 cuctemarudeckoir HomeHkiatype (IUPAC), a Ttakxke
MPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJIeH, STHJICHIJIUKOJb, TIULEpUH, (PeHosl, (QopManbIerui, aneTaibAeruja, MypaBbHHAsS
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEapUHOBAs KHUCIIOTa, TIOKO03a, PPyKTO3a,
KpaxMal, [IeJUTI0JI03a, TIIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUJIBI XUMUYECKOW CBS3H B OpPraHMYECKHX
coeMHEHUsX (OIMHAPHBIC U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHsSI MPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOCHUS OPraHMYEeCKHUX
BemecTB A. M. byriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

chOpMHUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUIUYECKHE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX IIPEICTABUTENIECH PA3IMYHBIX KIIACCOB OPTaHMYECKUX BEIIECTB
(MetaH, STaH, JTWJIEH, MPOMWJEH, aleTwieH, OyraaueH-1,3, MerunOyramueH-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, alleTalbJIerul, MypaBbUHAsI U YKCYCHas
KHUCTIOTBI, TIIOKO3a, Kpaxmall, [eJUII0NIo3a, AaMHHOYKCYCHAas KHCIOoTa), WJUIIOCTPUPOBATH
TE€HETUYECKYIO CBSI3b MEXJYy HUMU YPAaBHEHUSIMU COOTBETCTBYIOLIMX XHMHMUYECKHX pPEaKIUi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;



C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaThb HCTOYHUKU YIIIEBOJOPOJHOTO CHIPHS
(HedTh, MPUPOAHBIA Ta3, yrojb), CIOCOOBI MX TEpepabOTKM W MPAKTUUECKOE MPUMECHEHHE
MIPOIYKTOB IepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHM TNPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM YpPaBHEHHIM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTAa PEAKIUU 1O H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIECTB WIH MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUW BJIAJIETh CHCTEMOU 3HAHWH 00 OCHOBHBIX METOJAaX HAy4YHOTO
MIO3HAHUS, MCHOJb3YEMbIX B XHUMHUU IPU M3YYEHUM BEIIECTB M XUMHUYECKHUX SBJICHUI
(mabmoenne, W3MEpeHHe, OKCIEPUMEHT, MOJCIUPOBAHME), HCIOJIB30BATh CHCTEMHBIC
XUMUYECKUE 3HAHUS YISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUAX, CB3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOPHBIM 00OPYIOBAHKMEM, A TAKXKE MPaBHIIa OOpAIIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI IUJIAaHUPOBATh M BBIMOJHATh XMUMHUYECKUN HKCHEPUMEHT
(mpeBpalieHns: OpraHnYecKX BELIECTB NPU HarpeBaHUM, MOJYUYEHHE 3TUJIEHA M U3Y4YEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAaKIIMM OpPraHMYECKUX BEILIECTB, JIeHaTypauus OEJKOB IpHU
HarpeBaHuH, [[BETHbIE PeaKIMi OEJIKOB) B COOTBETCTBUHU C MpaBWJIAMU TE€XHUKH O€30MacHOCTU
npu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM O0OpYIOBaHUEM, NPEACTABISTH PE3YIbTAThI
XMUMHUYECKOTO DKCIepuMeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX peaKUuid u
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(pOpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOUHUKOB (CpeICTBa MaccoBOM HHpopmaru, UHTEpHET U IpYyTrux);

chOpMUPOBAHHOCTh YMEHHUH COOMIOATh TIpaBUja SKOJIOTHYECKH IIeJIeCO00pa3HOTro
MOBEACHUA B OBITY U TPYHOBOH [EATEIbHOCTH B LEISAX COXPAHEHMSI CBOETO 3/I0POBbI U
OKpY)Karollel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA >KUBHIE OPTraHU3MBbI
OTpeNeNéHHBIX OpPraHUYECKUX BeUlecTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHsaTs Ha
puMepax crocoObl YMEHBIIEHHs] U MPEJOTBPAIICHNUS X BPEAHOTO BO3JECUCTBUS HA OpPraHU3M
YeJI0BEeKa;

JUis 0OydaroUuuXxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMUIA;

JUIA CIENbIX M CJIa0OBUAALIMX OOYyYalOMIMXCS: YMEHHE HCII0JIb30BaTh peibedHO-
TOYEUHYI0 cucteMy 0603HaueHuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.

11 KIIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HEOpraHuyecKas XUMHs)
OTpakaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNM: O XHMHYECKOW COCTaBJIAIOINICH ECTECTBEHHO-
HAyYHOW KapTUHBI MHUpaA, POJIM XMMHUU B TO3HAHUU SIBICHUH TPHUPOAbI, B (HOPMUPOBAHUU
MBIILJICHUS. U KYJAbTYpPhl JUYHOCTH, €€ (DYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOW s
pelIeHHus MPaKTHYEeCKUX 3alad M DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUW, KOTOpas BKIKOYAET: OCHOBOIIOJATAIOLINE
MOHATHS (XMMHUYECKHI DJIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OpPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH OO0BEM, BaJIEHTHOCTH, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHCJICHHS, XHMHUYECKas CBs3b (KOBAJCHTHAas, HWOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
KpPUCTAJUIMYECKass  PELIETKA, THUIBI XUMHYECKUX  PEAKIUW, PacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJMUTHYECKAS TUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHYECKON  peakIuy, XHUMHYEeCKOe paBHOBECHE); TEOPHM W  3aKOHBI  (Teopus
JNEKTPOJIUTUUECKON AuccouuManuu, nepuoanueckui 3axkoH JI. WM. MenneneeBa, 3akoH



COXPAaHEHHUsI Macchl BELIECTB, 3aKOH COXPAHEHHUs M IPEBPAIICHUS 3HEPIUU NPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK XUMHHM, MHPOBO33PEHUECKUE 3HAHMS,
JeXallue B OCHOBE IIOHMMAaHMs NPUYMHHOCTH M CHUCTEMHOCTH XMMMUECKUX SIBJICHU,
(aKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBAX, COCTaBE, MOJYYCHHH U O€301MacCHOM HCHOJIb30BAHUU
BOXHEHWIINX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKON AEATEIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHbIC MPU3HAKU MOHITUHN, YCTAaHABINBAThH
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIUE IMOHATHS IPHU ONKMCAHUU HEOPraHMUECKUX
BEILIECTB U UX IIPEBPAILLCHUN;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHS
dopMyn BemecTB M YpaBHEHMH XMMHUYECKUX pPEAKLIUH, CHCTEMAaTHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHManbpHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHaK, raméHas W3BECTh, HeraméHas H3BEeCTb, NUThEBas COJa, MUPHUT U
JpyrHe);

c(OpMUPOBAHHOCTh YMEHUH ONpEAEATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIEHTHAs, HOHHAS,
MeTajyIn4yecKasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIIIMYECKONW pEemIETKH KOHKPETHOTO
BellleCcTBA (ATOMHAs, MOJIEKYJSpHasl, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHHI yCTaHaBIMBAaTh MPUHAIIEKHOCTh HEOPraHUYECKUX BEIECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe coelMHEeHUH (IpoCThie BEUIeCTBa — METAILJIbl U
HEMeTaJlIbl, OKCH/IbI, OCHOBAHMSI, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MennieneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (DYHKIINH,

chOpMUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX A1eMeHTOB 1—4 nepuoioB [leproanyueckoil CucTeMbl XUMUYECKUX AeMeHToB /1. M.
MenzeneeBa, HCIOJB3YSl MOHITUS «S-, P-, O-3JEKTPOHHBIC OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEMHEHUH MO TepuojaM u rpynnaMm [lepuoanyueckoil cucteMbl XuMU4ecKux 3nementoB [1. U.
Menneneena;

chOpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKIYy HEOPraHMYEeCKMMH BEIIECTBAMU C IIOMOILBI YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUH;

cOpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMUMHUYECKUE PEAKIHUU IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupymolIMX BEIIECTB, TEIUIOBOMY J(PQeKTy peakiuu,
M3MEHEHUIO CTETEHEeH OKUCICHUS 3JIeMEHTOB, 0OPaTUMOCTH PEaKlMy, YIaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHHS PEAKIUN PA3TUYHBIX THIIOB, MOJIHBIC
U COKpalll€HHBbIE YpaBHEHHUS peaklUuil MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHILIA;

chOpMUPOBAHHOCTh YMEHUW MPOBOJHUTH PEAKIUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB PpAa3JINYHBIX HEOPraHMYECKUX BELIECTB, PpACIO3HABaTh OINBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii MoCpPeICTBOM COCTAaBJIEHH SJIEKTPOHHOTO OajlaHca ATUX PEaKLUi;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3neictus (npunnun Jle [atense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOIIECCHl, JIeKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHUSI CEpHOW KHMCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTh



npeacTaBiIeHuid 00 OOMMX HAYYHBIX NMPUHIMIIAX U HKOJIOTHYECKUX IMpoOJieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYMCICHUS C HCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJISl BEIECTBAa B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMHUYECKUX
peaKmmax, Macchl BELIECTBA MM 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIUIOBOTO A(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IIPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJb30BAHUS XUMUYECKOW MOCYI0H U
nabopaTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBHJIa OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(paznokeHHe NepoKcHa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpeJibl
PacTBOPOB BEILIECTB € MOMOILbIO YHUBEPCATbHOIO MHAMKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakluu, peakldd HOHHOTO OOMEeHa, KaueCTBEHHbIE peakluu Ha
cyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEILIEHHE SKCIEPUMEHTAIBHBIX
3amau no temaMm «Metamnel» U «Hemeramibl») B COOTBETCTBUM C NpPaBHJIAMH TEXHUKU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHNUEM, MTPEJICTABIATh
pe3ynbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3y/IbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI HH(POpPMAIUIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelacTBa MaccoBOMl KOMMyHMKaluu, WHTepHeT u
IPYTHX);

cOpMUPOBAHHOCTh YMEHMH COONIOJAaTh MpaBHJIa 3KOJIOTUYECKH IIEJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOM JAEATEIHHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbI U
OKpY)Karolel MPUPOTHOM Cpeibl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA >KUBHIE OPTraHU3MBbI
onpeeNEéHHBIX BEUIECTB, MOHUMAas cMblch nokasatens [1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBIIECHUS U IPEOTBPALICHHS UX BPETHOTO BO3/IEUCTBUS HAa OPraHU3M YEJIOBEKa,

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIA CIENbIX M CJIa0OBUAALIMX OOYyYalOMIMXCS: YMEHHE HCII0JIb30BaTh peibedHO-
TOYEYHYIO cucTeMy o6o3HaueHwmit JI. bpaiins nis 3anmucu xumudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
No i/ HanmMeHoBaHMe pa3je/ioB U TeM Kontpoabmsre | TpaxTieckie (uu¢pposrIe)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypee
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKON XMMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3
M. bytiepoBa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIE YrIeBOIOPOIbl — aIKaHbI 2
29 HenpenenbHble yrieBoa0pOIbI: alKEHBI, 6 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApoMaTHYECKHE YTIE€BOI0POIbI 2
24 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
uX rnepepadoTka
Uroro no pazneny 13
Pasznea 3. Kucaopoaconepsxammye oprannyeckue coeIuHeHus
3.1 Cnuptel. DeHon 3
39 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnosxHble 3(upbl
3.3 YrneBopl 3 1
Hroro no paszneny 13
Pa3nes 4. Asorcoaepskanue OpraHu4ecKue CoOeJHHeHHUs1
4.1 AMUHBI. AMUHOKHCIIOTBL. benku 3
Hroro no paszneny 3




Paspnen 5. BoicokOMOJIEKY/ISIpHbIE COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bongokna 2 1
Wroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
11 KUIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontponbnbie | TpakTHeckue (uu¢posrbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Paznea 1. Teopernueckne 0OCHOBbI XMMHUM
Crpoenue atomoB. [leproanueckuil 3aK0H
11 u [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB JI. . MenaeneeBa
19 Crtpoenue BemiectBa. MHOTOOOpasue 4
BEIIECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro no pazgeny 13
Pasznen 2. Heoprannueckasi xumusi
2.1 MerTasuibl 6 1
2.2 Hemeranmbl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 2
BEIIECTB
Wroro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 ‘ XUMHUS U KU3Hb 4 1
Hroro no paszneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3




YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

» Xumus / ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIHOHEPHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipoznos A.A., Jlynun B.B.; nox
penaxuueii Jlynuna B.B., OOmiecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO « IPODAY;
Axunonepnoe obmectBo «M3narenscTBo «IIpocserienue

* Xumus, 10-11 xknacesl/ XKypun A.A., AkuronepHoe odmiectBo «M3aarenscTBo
«IIpocsemenue

» Xumus, 11 kmace/ I'abpuensu O.C., OOIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe ob6mectBo «M3narensctBo «lIpocBemenuer»

* Xumus, 11 xnace/ IN'abpuensa O.C., Octpoymos U.T'., Cnaakos C.A., AKIIMOHEpHOE
oburectBo «M3narensctBo «lIpocBemenue»

» Xumus, 11 xmacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.; moxg
penakuueii Jlynuna B.B., O6mecTBo ¢ orpaHiueHHON OTBETCTBEHHOCTHIO «IPODAY;
AxmmonepHoe obmectBo «M3narenscTBo «IIpocBerienuey

METOINYECKHUE MATEPHAJIBI IJISA YYUTEJIA

O.C.T'abpuensn, I'.I'.JIpicoBa «Xumusst Metoaudeckoe mocooue — 6a30BbIN ypOoBEHbY» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuemnsn, M.I.OctpoymoB, «O0mias XumMus B TeCTax, 3afadax, ynpaxkHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponsHbie 1
MPOBEPOUHBIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuemnsn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kHura
st yautensi». Yacts 1 — M.: Jlpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I".Breaenckas «Xumus 11 xnacc: HactosnbHast kHura
tst yautensi». Yacts 2 — M.: Jlpoda, 2022 ro.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OcTtpoymoBa «3agauu 1o XMMHUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021ro.

7. B.I'. JlenucoBa «Xumus 11 kinacc noypounsie miaansl no yueouuky O.C.I'aGpuensHa,
I".I".JIeicoBoii» - Bonrorpagy Yuurens 2018ro.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmace», - M.: Dk3ameH,
2019r.

9.9. 0.C.I'abpuensn, U.I.octpoym0oB «XMMHUYECKHIi SKCIIEPUMEHT B mikose 11 kmacey; -
M.: Ipoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

* Poccuiickast anektpoHHas mkosna - https://resh.edu.ru

* «EnrHOE OKHO J10CTYyTIa K 00pa3oBaTenbHBIM pecypcam»- http://windows.edu/ru
* «EnuHast koyutekius nuppoBbIX 00pa30BaTEIbHBIX PECYPCOBY -
http://schoolcollektion.edu/ru

* «DeaepanbHbIi HEHTP HHPOPMAIMOHHBIX 00pa30BaTEIbHBIX PECYPCOBY -
http://fcior.edu.ru,http://eor.edu.ru



* OI'BHY «®UIIN» https://fipi.ru

* Caiir MunuctepctBa oOpasoBanus u Hayku P® http://www.mon.gov.ru

* Caiit PocoOpazoBanus http://www.ed.gov.ru

» OenepanbHbIi mopran «Poccuiickoe obpasoBanue» http://www.edu.ru

* Poccuiickuii oOpa3oBarenbHbIid moptan http://www.school.edu.ru

* Karasor y4eOHBIX W31aHHA, SIEKTPOHHOTO 000PYIOBAHUS U AIIEKTPOHHBIX
o00pa30BaTeIIbHBIX PeCcypcoB Ajis o0miero oopazosanus http://www.ndce.edu.ru
* l[lIxombHbIiA TOpTan http://www.portalschool.ru

» ®enepanbHblil nopTas «MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
oOpazoBaHum» http://www.ict.edu.ru

* Poccuiickuii moptait oTKpbITOTO 0Opa3zoBanus http://www.opennet.edu.ru

* ['azera «1 centsOps» www. I september.ru

* XKypnan «Hayka u o6pazoBanue» www.edu.rin.ru

* Caiit uznarenscrBa «Benrana-I'pap www.vgfru

* Cauit uznarensctBa «JIpoda» www.drofa.ifabrika.ru
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