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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETo 0011ero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBineHHbIX B DenepaqbHOM TOCYAapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OyYeHUs], BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOTO MpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00Opa3oBaHHE, IOJy4aeMO€  BBITYCKHUKaMH  0011eo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepLIAIOIIMM ITallOM pPeaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB INPHPOJIBL, (DOPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KyIbTYpPHI
YeJIOBEKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudyeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o0miero o0pa3oBaHMs CpeACTBaMHU Y4eOHOI'O IpeaMeTa «XUMHs», COJlepKaHUe M IMOCTPOCHHE
KOTOPOI'0 ONpeZeNeHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHEUM(UKM HAyKH XHUMHH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ y4ETOM 0OLIMX
Hesneil ¥ NPUHIMIIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEJIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyr0 pojib B COBPEMEHHOMU
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOT'O MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTopoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpylda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHasi XUMHUsI Kak HayKa co3ujaTeNlbHas, Kak Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0oOUIMMM LETSIMM U MPUHLUMIAMH CpeIHEro obmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MIPOJOKEHUSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumus» U «OO0Ias 1 HeopraHudecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUH 110 HEOPTaHUIECKOW XUMUH (C BKJIFOUCHUEM
3HaHUHM U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHHe NTaHHONW CUCTEMBbI 3HAHUN
Opyd HM3Y4YCHUHU IpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOLINX MOHITHIA, 3aKOHOB M TEOPUN XUMHH.

CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumus» 1 «O01as 1 Heopranuyeckas
XUMUSA» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUHM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHUs OPraHUYECKUX COCIUHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHMYECKUX U IJICKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
CBenenus 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCA B PAa3BUTHH — OT YIJIEBOJAOPOJOB 0
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyecKkoil XMMUU MOIy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYaJIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUH.

[Tox HOBBIM yTJIOM 3peHHUsS B MpeaMere «XuMHus» 0a30BOr0 ypOBHS paccMaTpUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(dakTosornuecKrue CBEACHUs O BEUIECTBaX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» 00yUYarOIIUMCS MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HAYEHHE TMEePUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
IyO)Ke MOHSATh HCTOPUYECKOe H3MEHeHHEe (YHKIUH STOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O BAXXHEMIIMX BEILLECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomonHseTcs B Kypcax 10 wm 11 KiaccoB naeMeHTaMu  COJEpKaHHUS, HMMEIOIUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ pOoJib B I[IO3HABATEIbHON U
MPAKTUYECKON JEsITeNbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBa)KEHHS K IpoOIEcCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh HHPOPMAIMIO U MPUMEHATH €€ JUIsl TIOMOJTHEeHUs 3HAHUMN, pelleHus
VMHTEJUICKTYAJIbHBIX M JKCIIEPUMEHTAIBHBIX MCCIEA0BATEIbCKUX 3a7ad. B 1emom comep:kanue
y4aeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI /ISl OHUMaHUS (PUIOCO(DCKUX HAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIIECTB UX COCTABOM M CTPOECHHEM, TO3HABAEMOCTh MTPUPOIHBIX SBICHUN MYyTEM IKCIEPUMEHTA
U pElIeHUs MPOTHBOPEUYUN MEXTy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH DKOJIOTHYECKUX MPOOJIeM, a Takke MpodiieM cOepexeHus
DHEPrETUYECKUX PECYPCOB, ChIPbS, CO3IAHUS HOBBIX TEXHOJIOTUNA U MATEPUAJIOB.

B muane pemeHus 3amad  BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MPUHATBIE OPOTrpaMMON MO XHWMHHU MOAXOJbl K ONPEACICHUIO COAEPKAHUS U TMOCTPOEHUS
npeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX ACHCTBUN, WMEIOIINX



0a30Boe 3HaUEHUE I Pa3IUYHbBIX BUIOB JEATEIILHOCTH: PEIIeHUs Mpo0eM, MOUCKa, aHaIu3a U
00paboTku HH(POpPMAIUK, HEOOXOMUMBIX IS MPHOOPETEHUS ONbITa MPAKTHUYECKOW H
MCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTepUCTUKU IIeJiell M3y4eHHUs TMpeAMeTa HamnpaBiIeHHEM IMEpPBOCTENEHHON 3HAaYMMOCTHU
TPaJIMLMOHHO TMpHu3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOH KyibTyphl. C METOOMYECKOW TOYKM 3pEHUS TaKOW TMOAXOA K
OIIPEEIICHUIO LIEIel N3YUEHHUs [IPEIMETA SIBJISIETCSI BIIOJIHE OIIPAB/IAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIEIIIMH H3y4eHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCS:

e (QopmupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUH KaK BaXKHEHIIEH COCTaBISIOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TO3HAHUS BEIIECTB U
XUMHUYECKHX peakiuii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHH OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYCCKHUX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJIEC, B MPAKTHUUECKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAOJNIOJICHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI OE€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa Ieei U 3a/1ad U3ydyeHusl mpeaMeTa B
porpaMMe Mo XMMHH YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obOpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUH B OOJbIIeiH
CTEMEeHH OTAAETCS TNPEANOYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi oOOydeHus,
OpPUEHTHPOBAHHOW Ha TOATOTOBKY BBIMYCKHUKA 00I€00pa30BaTeIbHOW  OpraHU3alllH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBm3u c oTUM TnpH U3yYeHHH TMpeaMera «XHUMHs» JOMUHUPYIOIIEE 3HAUYCHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus OOyYalIIMXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPHHSITHIO TPAMOTHBIX PEHNICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMCHECHUEM;

dbopMupoBaHUe Yy OOyYaromMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMHUH, a TAKKe JJIS OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTaHK3M YeJIOBeKa U IPUPOIHYIO CPEAY;



pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEIICKTYAIBHBIX U TBOPUECKUX CIOCOOHOCTEH
00yyaromuxcs: CnocoOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHUUA B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAITMOHHbIE
TEXHOJIOTUH ISl TIOMCKA M aHAIM3a Y4eOHOHM M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMUYECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y O0YUYAIOIIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJIFOIaTEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE y OOydYaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAlpaBICHHOCTH
XUMHUM, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIBHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOONIOIB30BAHNSA, TIOMOJHEHNUS SHEPreTUYECKUX PECypCcoB U COXPaHEHHs MPHPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, a TAK)XKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIIHMSIX, CBSI3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMHU.

B y4eOHOM 1u1aHe cpeqHero oomero oopasoBaHus HpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO1ee 4nCIIo 4acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 6/ yacoB: B 10 kmacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 33 yaca (1 gac B HeJleIIo).



COILEPKXAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUU

[Ipenmer opraHnYecKOl XMMHM: €€ BOZHHMKHOBEHUE, PA3BUTHE M 3HAYECHUE B MOJIYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (DOPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccudukanuu  OpraHMdyeckux  BemecTB.  Homenkiarypa
OpraHWYECKUX COCIUWHEHUN (CHUCTeMaTH4ecKas)) U TpHUBUAIbHBIE HA3BaHUS BaKHEHIIMX
MIPEICTABUTENICH KIAaCCOB OPIraHMYECKUX BEIIECTB.

DKCIepUMEHTaIbHbIE METO/Abl M3YUCHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMJICHUE C
o0OpasiamMu OpraHM4YecKUX BEHIECTB M MaTepuajiaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHUM (IJIaBJIeHUE, OOYTIMBAaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHBl: COCTaB U CTPOEHHME, TOMOJOTMYECKMH psja. MeraH u 3TaH — mnpocTeiime
MPEACTABUTENN QJIKAHOB: (PU3WYECKME M XHUMHYECKHME CBOWCTBA (pEaKIUU 3aMEIICHUS |
TOPEHUsI ), HAXOXKJICHHE B MPUPO/IC, TOJIYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIICH U MPOMWIEH — MPOCTEeHIINe
MPEJICTABUTENIA AJIKCHOB: (DM3MYECKHEe M XUMHYCCKHE CBOWCTBAa (peakiuy THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOIYYeHUE U TIPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHYECKOrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHsS, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUN, TOPEHHUS ), TIOJIYICHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu
TraJIOTEHUPOBAHUS U HUTPOBAHMS), TIOJYUYCHHE W TPUMEHEHue. Tonyon: cocmas, cmpoewue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUPOSaAHUs U HUMPOBAHUs), NOyYeHue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckass CBs3b MEXIy YIVIEBOJOPOJAMHU,
MPUHAJICKALIMMHI K pa3IMYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpupoaHbIil a3 U momyTHbIE HE(TSHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mepepabOTKM HEPTH: TMEepPeroHka, KpPEeKUHT
(TepMHuyUecKHii, KaTaTUTUYECKUI), mupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yToIh ¥ MPOIYKTHI €r0 epepaboTKH.

DKCIepUMEHTAIbHBIE METO/Ibl M3YYCHHS BEIIECTB U WX TMPEBpAIICHUN: 03HAKOMIICHHE C
oOpasmamu 1uracTMace, KaydykoB W pe3uHsbl, koymeknnn «Hedte» u «Yromby, MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHUE MPAKTUYECKOW pPabOTHI:
MOJIyYeHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Boluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakmuu (Macchl, 00BbEMa, KOJIMYECTBa

HCXOJHOIO BEIIECTBAa WM NPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).



Kuciiopoacoaep:kamnye opranuueckue coeAHHEHUs

[IpenenpHbIE OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKUE U
XMMHUYECKHE CBOMCTBA (pEakUMW C aKTUBHBIMH METAJUIAaMH, TaJOT€HOBOJOPOIAMHU, TOPEHHE),
npuMeHeHne. BoopoiHbie CBA3HM MEXIy MOJEKyJaMH CIUPTOB. JeficTBHe METaHOIa U STaHOJIa
Ha OpPraHu3M YellOBeKa.

MHoroaToMHble CHMPTHI. OTWICHIVIMKOIb W TIJIMLEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIEMCTBUE CO IMIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M denoBeka. llpumeHeHue riuuepuHAa U
STHJICHTJIUKOJISL.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3nYecKne u
XMMHUYECKHE CBOMCTBa (pEakuuu OKHCICHHS W BOCCTAHOBJICHHUS, KAUECTBEHHBIC PEAKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpesebHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAsi U YKCYCHAsi KUCIIOTHI:
CTpoeHue, (pU3NUECKUue 1 XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME I KJlacca KUCIIOT, peaKIusl
TepuduKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEE NEHCTBUE.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xxupoB. buosnorudeckas poib KUPOB.

VYrieBoJpl: cocTaB, KilacCU(pUKAIMS YTIeBOA0B (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcunoM wmenu(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TIUIIOKO3bI), HAaXOXJAEHWE B MPUPOAE,
npuMeHeHue, Ouosoruyeckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemtonos3a Kak NpupoaHble moiauMepsl. CTpoeHne KpaxMasa U IIeJUTIONIO3HI.
duznyueckre 1 XUMUYECKHE CBOWCTBA KpaxMaia (THIPOIIN3, KAYeCTBEHHAS PEAKIINS C HOIOM).

DKcIiepUMEHTATbHBIE METO/bl HM3YYCHHs BEIIECTB M WX MPEBPAICHH: INPOBEICHNUE,
HaOJIOZICHWE W ONHCaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIE
peaKkIMKU OJJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMmojeicTBue raunepuHa ¢ rugpokcuaom menau(Il)), amprerngoB (okuciaeHue
aMMMa4yHbIM pacTBopoM okcuja cepeOpa(l) u rugpoxcumom wmemu(Il), B3aumoneiictBue
KpaxMajia C HOJOM), NPOBEAEHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIMU IO W3BECTHBIM Macce, 00BbEMY, KOIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3zoTcoaeprKaIe OpraHu4ecKue CoeAMHEHHS.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dDusznyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IiuuuHa). buonornyeckoe 3HaueHHe
aMHHOKHUCIOT. [lenrTumapt.



benku kak nmpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OENKOB: TUIPOIH3, ICHATYPAIUs,
KaueCTBCHHBIC PEaKIINH Ha OCIKH.

DKCTepUMEHTAIBHBIE METOJIbI U3YYCHHUs BEIIECTB M WX MPEBPALICHUI: HAOIIOJICHUE U
OMKCAaHUE JACMOHCTPALMOHHBIX OMNBITOB: JCHATypalusi OCIKOB TpPH HArpeBaHWH, IIBETHHIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeJUHEHHS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJyeKyaspHas macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTUHEHUH — MOJTMMEPH3AIIHS U MOJMKOHICHCAIIHS.

DKCTepUMEHTAIBHBIE METOJIbI M3YYCHHUS BEIIECTB U MX MPEBPAIICHUN: 03HAKOMIICHUE C
o0Opas3iiaMu IPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUYKOB.

MexnpeameTHbIe CBS3H.

Peanuzamnus MexnpeaMeTHBIX CBA3eM NMpU M3ydyeHUU opraHudeckoi xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HMCIOJIb30BaHHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHSITHM, SBISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE IOHSATHS: SIBIICHHE, HAY4HBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHs, aHajiW3, CHHTE3, KIACCUPUKANHUSA, IEePUOJNIHOCTh, HAONIOJICHUE, HW3MEpCHHE,
OKCIIEPUMEHT, MOJICITHPOBAHHE.

®duznka: MaTepus, SJHEPTUs, Macca, aToM, dJIEKTPOH, MOJICKYJIa, YHEPTEeTHUSCKUN YPOBEHB,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (DM3UYCCKUE BEIMIMHBI U €AMHHIIBI
WX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (poTocHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadusi: MuHEpalbl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.

TexHonoOrHs: MUIIEBBIE MPOTYKTHI, OCHOBBI PAIlMOHATHLHOTO MUTAHUS, MOIOIIIUE CPEICTBRA,
JICKapPCTBCHHBIE M KOCMETHYECKHE MPETapaThl, MATEPHAIIBI U3 UCKYCCTBEHHBIX U CHHTETHYCCKHIX
BOJIOKOH.

11 KJIIACC
OBIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuyeckuil 31eMeHT. AToM. Sapo aroma, H30TONBL. JEKTpPOHHAs 000JI0UKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacmpeneneHrs IEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHass KOH(PHUTypaIis aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema XuMuueckux dieMmeHTtoB JI. M.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
sanemenToB JI. 1. MenzeneeBa ¢ COBpEMEHHON Teopuel CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIIaM | MepruoaaM. 3HaueHre MePUOIUIECKOr0 3aKOHA B PA3BUTHH HAYKH.



Ctpoenue BemecTBa. XHWMHUYECKas CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAS
HETOJISIpHAsl W TIOJSpHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA M JIOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTB.
DNeKTpooTpUliaTeTbHOCTh. CTeneHb okuciieHus. oHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUNBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

IlonsiTue 0 AucHEepcHbIX cucTeMax. MICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 10s
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHMdecknx coeauHeHud. HoMmeHkiatypa HeOpraHMYeCKHX
BEIECTB. ['eHeTHyeckasi CBsSI3b HEOPraHUYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJIaccam.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUi B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpaALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NUyHBIX (akTopoB. OOpaTHMble peaKiHH.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSAIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTrueckas auccouuanus. CunpHble U ciadbie 37aeKTposuThl. Cpeaa BOIHBIX
pacTBOPOB BELIECTB: KUCIIAsi, HEUTPAJIbHAs, IIETIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJiele KPHUCTAJUIMUECKUX pPemEéToK, HaOIIoJeHHe U ONHCAHWE JIEMOHCTPAIMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCHAa BOJOpPOJa B TMPUCYTCTBHM KaTalu3aTopa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPaKTHUUECKON paboThl «BnusHue pa3nuyHbIX (HaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MAcCOBasi J0JIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuoanueckoil cuCTeME XUMHUYECKUX
sanemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETANIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJlOTEHOB, cepbl, a3oTa, docdopa,
yIJIepo/ia U KPEMHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSIUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoit cucteMe XUMHUECKUX AJIEMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 00OJIOUEK aTOMOB MeTauioB. OoOmrue
¢dusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DNEKTPOXUMHUYECKUN P HAMPSOIKECHUH
METAJLJIOB.



XWUMHYECKHE CBOMCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajbIlMd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

O61me cnocoObl MoMTyYeHHst METaJUIOB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M UX MPEBPAILCHUM: HU3ydEHUE
KOJUIEKIIMA «MeTaJutbl U CIUIaBbl», OOpPa3OB HEMETA/UIOB, PEIICHUE AKCIEPHUMEHTATbHBIX
3amay, HaONIOJACHHWE W  ONUCAaHWE JICMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3aMMOJIeHiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJIOYeH, KadyeCTBEHHBIE
peakIuy Ha KaTHOHBI METAJIOB).

PacuérHpie 3amaun.

Pacuérbl macchl BemiecTBa MM 00bEMa Ia30B 10 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMHU, €CIIH OJTHO U3 BELIECTB UMEET IIPUMECH.

XuMHus 4 KM3Hb

Ponp xumMuun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBON 0€3011acHOCTH,
pa3BUTUM MeaulHbL. [loHATME O HaydHBIX METOJaxX IIO3HAHMUS BEIIECTB M XUMHUYECKHUX
pEeaKIuu.

[IpencraBinenuss 00 OOMUX HAyYyHBIX NPUHLHUIAX [POMBIILICHHOTO MOJYyYeHUs
Ba)KHEHUIITNX BEIIICCTB.

UenoBek B MHpE BEUIECTB W MaTEPHAIOB: BAXKHEHIINE CTPOUTEIbHBICE MaTEpHAbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuasibl IJiS SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHUYECKUE U MUHEPAIIbHBIC yI0OPEHHUS.

XuMUsT U 3l0pOBbE 4YEJIOBEKa: MpaBWja HMCIIOJIb30BaHHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBujia 6€30MacHOr0 MCIOJIb30BaHMS IPENapaToB OBITOBON XMMHUH B TIOBCEAHEBHOM KU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIIEl U HeOpraHMYECKON XUMUU B
11 xmacce ocyImiecTBIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJIsi OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[IAKJIA.

OO0mme ecTeCTBEHHO-HAYyYHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHau3, CUHTE3,  Kiaccu(ukanus, TEPUOJUYHOCTh,  HaOJIIOJEHUE, IKCIIEPUMEHT,
MOJIEJIUPOBAHUE, UBMEPEHUE, SBIICHUE.

®du3nka: Marepus, SHEPrusi, macca, aroM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
pPaZMo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE TOPOJIBI, TOJIE3HBIE UCKOMIAEMbIE, TOTIITUBO, PECYPCHI.

TexHomnorus: XAMHYECKast MIPOMBIIIICHHOCTb, METaJUTyPTHS, MIPOU3BOICTBO
CTPOUTETBHBIX MaTepuaios, CEIbCKOXO03SMCTBEHHOE MIPOU3BOJICTBO, MUIIeBas
MPOMBINIICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepUalIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBAHHUS K pe3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
porpaMM cCpeaHero oomiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HAaHHE OOYYAIOMIMMUCS POCCHUUCKON TPaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH M CAMOOIIPEACTICHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

I[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOJICTBOBATbCS B CBOEH JESATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYCCKOW KYJIBTYPhl M CIIOCOOHOCTH CTaBUThH ILETH U
CTPOUTH JKU3HEHHBIE TIAHBI.

JInaHOCTHBIE pE3yJbTaThl OCBOEHUS TMpeaMera «XHUMHs» HOCTUTAIOTCS B E€IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUHM C T'yYMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHU M TIpaBUJIAMHU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUS U HPAaBCTBEHHOTO CTaHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTPAKAIT cHOPMUPOBAHHOCTH
OTBITa TIO3HABATEIBHON W MPAKTHYECKON JEATENHHOCTH OOYYAIOMIMXCS 10 pean3aluu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM UHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBaOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHHUSI O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NIEATETLHOCTH MPH CO3AaHUHU YICOHBIX MPOEKTOB,
pelIeHNH yUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, TIOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJKM3€E Pa3INYHBIX BHJIOB YUYEOHOU IEATeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUYECTBEHHOM

XHMHH,



YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTHIKEHUS HAYKU €CTh PE3yNbTaT IMTEIbHBIX HAOIIOICHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHUBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHaJu3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STUUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHUE W IMOCTYIKM CBOMX TOBApHUIIEH C IMO3ULUA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIEICTBUM STUX TOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofieHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BelIeCTBaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOW J€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOJICH;

OCO3HAHUsA TOCJCACTBUI U HEMPHUSATUS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ady COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pazIuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYJI0BOM NeSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHH OOpa3oBaHUS,
Oynymieil mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIMSHHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TPUPOJTHOM U COLIMATIBHOM CPEJIbl;

OCO3HAHUs HEOOXOAMMOCTH MCITOIB30BAHUS JOCTHKCHUM XUMUU JIJIS PEIICHUs] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIUX BpPEI OKPYXKaloIled MpUpOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPHUATHBIC SKOJIOTHUECKHUE TMOCIEACTBHUS MPEIIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYHs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETLHOCTH  DKOJOTUYECKOHW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B



II03HABATEIbHOM, KOMMYHUKAaTUBHON M COL[MAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UJCOJIOTHU XeMOPOOHH;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

IOHUMaHMs cHeuM(UKN XUMHM Kak HayKH, OCO3HaHHMA €€ poiud B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEIOCTHOTO MPEACTaBIECHUs 00 OKpyXKaroleM
MHUpPE KAaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYMMOCTH XMMHH JJIsi COBPEMEHHOW IUBWIM3AIMHU: B €6
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOW, TMHUIIEBOH U HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHUHM MEAMIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJNOB II03HAHUA,
UCIOJIb3YeMBbIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH MCIIOJIb30BaTh MOJIydyaeMble 3HAHUS IS
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS ieJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M UMEIOIIMXCS TAHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIB30BATh XMMUYECKHUE 3HAHUS ISl PELICHUS TPO0IIeM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenmMeTHsle pe3yNbTaThl OCBOSHHS YYEOHOTO TpenMmera «XUMHs» Ha YpOBHE
cpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBble I (POPMHUPOBAHMS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKIMCIUITHHAPHBIC
(MEXTIpeMETHBIE) OOLICHAYYHbIE TOHATHS, OTPAXKAaIOIINE IIETOCTHOCTh HAYYHOH KapTUHBI MHpa
n CHeHI/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HAaYyKax (MaTepI/Iﬂ, BCIICCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, KCCIIEI0BaHNE, HAOIIOICHHE, N3MEPEHHE, SKCIICPUMEHT U IPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
pETYISATHBHBIE), oOOecleunBaromue (GOpMUpOBaHHWE (YHKIUOHAIBHON TPaMOTHOCTH |
COIMAJIbHOM KOMITETCHIIMH 00YYaIOIINXCS;

CIOCOOHOCTh ~ OOYYalONIMXCS  MCIIONIb30BaTh ~ OCBOCHHBIE  MEXKIUCHUILUTUHAPHEIE,
MHPOBO33pPCHYECKUE 3HAHHMS M YyHUBEpCaJbHbIC y4YeOHbIC JCHCTBHS B IO3HABATEIbHOW U
COIIMAIbHON MPAKTHKE.



MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIBHBIMH y4E€OHBIMU
MO3HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMU.

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITENILHO  (DOPMYJIUPOBATh M aAKTyalIM3MPOBATH MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEAeNATh LENH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHIKECHHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKK TMOHATHH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIL30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH TS KJIIACCU(DUKAIINY BEIIECTB U XUMHUYECKHUX PEaKIIHIA,

YCTaHABIIMBATh IPUUYUHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMAaTPUBAEMBIX SIBIECHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MO/IeJId, TPe0oOPa30BhIBATH MOJICIHHBIC MPEACTABICHUS — XUMHUUECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHUYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEakIuu — TPU PEIICHUH YIeOHBIX
MO3HABATEIIBHBIX M MPAKTUYCCKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUSCKUX PEAKIIUH.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE TeHCTBUS:

BJIa/IeTh OCHOBAMHU METOJI0OB HAYYHOT'O TTO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;

dopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHHUA, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNIbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst pOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIQJICTh HABBIKAMH CAMOCTOSITEIILHOTO TUTAHUPOBAHHUS ¥ TIPOBEIACHHS YYCHUYCCKHX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOIAaTh 32 XOJOM IPOIECcca, CaMOCTOATEIEHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMynaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHNUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJICTAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHHUECKON HCCIeIOBAaTeNIbCKOW M TPOEKTHOM AesITeNbHOCTH,
MPOSIBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEUICHHS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB MO3HAHUSI.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX WHOOpMaNuKA (HAYIHO-TIOMYJISIpHAS
auTeparypa XHMHYECKOTO COJEpKaHUWs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),
AHAIM3UPOBATh WH(MOPMAIIMIO PA3IMYHBIX BUIAOB M (HOPM TIPEJCTABJIICHUS, KPUTHICCKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3jMYHbIE METOABI TNpPU TOHCKE U OTOOpe
uH(pOopMaIui, HeOOXOAUMOM ISl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpHOOpPETaTh OMBIT WUCMOJIB30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TMYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS UHPOPMAIUH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KA4yeCTBE CpEACTBAa TNpU paboTe € XUMHUYECKOH
uHpoOpMaLKel: MPUMEHSATh MEXIpeIMETHbIE ((QU3MUECKHe W MaTeMaTW4ecKHe) 3HAaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIAHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

3ajJjaBaTh BONPOCHI 110 CYLIECTBY OOCYXk/1aeMON TeMbI B XOJI€ UAJIOra U/WIU JIUCKYCCUH,
BBICKA3bIBaTh HJE€H, (OPMYJIHUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBbHON AEATEIBHOCTH, MOTYyYSHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBINOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluy y4eOHOro mnpoekta M (OpMyIMpPOBaTh BBIBOJbI 10 pPE3yJibTaTaM MPOBEAEHHBIX
UCCIICIOBAaHUM TyTEM COTIacOBaHMSI ITO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.

OBgJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISAT CBOK I103HABATEIbHYIO JEATEIBHOCTD,
ompenenss € IeTu W 3aJa4d, KOHTPOJIMPOBATh M MO MEpe HEOOXOJMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JIEHCTBHI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Hanbosee A3(PPEeKTUBHBIN CIIOCOO UX PElIEHUs C YYETOM MOIyYEHHUS! HOBBIX 3HAHUIM O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILLECTBIISAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHBIC pE3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMHUU B TO3HAHWUU SIBJICHUM TPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM ISt
pelleHusT TPAaKTHUYECKUX 3adad M HKOJOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJIATAIOIINE
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJla, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOJTHBIM  CKeEJNeT,
GyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMUYECKUH pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHHUSI, MOHOMED, MOJIIUMEP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUSI OPTaHUYECKUX
BemectB A. M. bytiepoBa, 3akOoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMIA, JICKAINIUE B OCHOBC ITOHHMMAHUSA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX SIBJIGHPII;'I, (baKTOHOFquCKHe CBCIACHUA O CBOfICTBaX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM UCIOIb30BAHNYU BaKHEHIINX OPraHNYECKUX BELECTB B OBITY
Y TIPAaKTUYECKOM J1€ATENBHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATHUH, yCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IMOHATHUS IIPU OMMCAHUN COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (OPMYJI OPraHMUECKUX BEIIECTB
U ypaBHEHUN XMMMYECKMX PEAKLMH, N3rOTaBIMBaTh MOJIEIN MOJIEKYJl OpraHMYECKHX BELIECTB
JUI WITIOCTPAMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAICIKHOCTh U3YYEHHBIX OPTraHUYECKHX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPyIIe COEAMHEHUH
(yrmeBomopoabl, KHCIOPOA M  a30TCOAEpXKAllMe COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
IPUBOANUTH TPUBMAJIbHBIE HAa3BAaHHUs OTIEIIBHBIX OPraHMYECKHUX BEIIECTB (I3THUJICH, MPOIMIIEH,
alleTUiIeH, STWIEHIJIMKONb, [IHMLEpHUH, (eHos, ¢GopManbAerus, aueTaabAerusl, MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO3a, (PPYyKTO3a,
KpaxMaJl, [eJUII0J103a, TIULHH);

c(OpMUPOBAHHOCTh YMEHMS OINpPEAENATh BHJIbI XUMHUYECKOM CBS3M B OpPraHMYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI INPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. ByrmiepoBa st 00bsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS] MAaCChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKkTepu3oBaTb COCTaB, CTPOEHHUE, (QHU3UUYECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEJCTaBUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJI, 3TaHOJI, STWIEHIJINKOJb, TTUIEPUH, (EHOJ, aleTalblAeTH, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui c
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKHU YTJIEBOJOPOAHOIO CBIPhS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOAYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCICHHUS 110 XUMHUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM HPOAYKTa PEAKIMHM MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKIUn);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHWMHUU NpPH H3YYEHHHM BEIIECTB M XUMHUYECKUX SIBICHUMN
(HaOmrofieHMe, UW3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYALlUsX, CBSI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHUH COOJIOATh MPaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXKe MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;



c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIMNOJHATH XUMHUYECKUN SKCHEPHUMEHT
(mpeBpallleHus1 OpraHU4YECKUX BEIECTB IIPU HAarpeBaHUM, NOJYyYEHUE ITHIEHA U U3YYEHHE €ro
CBOWCTB, KayeCTBEHHBIC pEaKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OENKOB Tpu
HarpeBaHUM, IIBETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpaleHNH C BEIIECTBAMH M JIAOOPATOPHBIM 000OpYIOBaHHEM, MPEACTABIATH PE3YJIbTaThl
XUMHYECKOT0 S3KCrIepuMeHTa B (opMe 3alucd YpaBHEHUU COOTBETCTBYIOLIUX pEAKIUl u
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUUYECKYI0 HH(OpMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmannu, UHTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
NOBEJCHUS B OBITY M TPYIOBOH NEATETBHOCTH B LEJNAX COXPAHEHUS CBOETrO 370POBbS M
OKPY’KaIoIlled MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS HA YKUBBIC OpraHU3MBbI
ONpEACNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cmbica mnokasarens [IJIK, noscHaTre Ha
npuMepax crocoObl YMEHBIICHHUS M MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YeJI0BEKa;

IUIsE 00OY4YaroIIUXCsl ¢ OrPAaHUYCHHBIMU BO3MOYKHOCTSIMHU 37I0POBBSI: YMEHHUE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CIENbIX W CIA0OBUISAIIMX OOYyYarolIuXcsi: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIUMOHAJIHLHOM I'PAaMOTHOCTH, HEOOXOAMMOM st
pCHICHI/Ifl HpaKTI/ILIeCKI/IX 3a4a4 U DOKOJIOI'MYCCKU 06OCHOBaHHOFO OTHOIICHUSA K CBOGMy
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKHX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
NOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYeCKas CBs3b (KOBAJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  peléTKa, TUIIBl XWMHYECKMX  pEaKlHil, pacTBOp, 3JIEKTPOJIHUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOIUAILNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKONW  peaKIMHM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHcconanuu, nepuoaudyeckuii 3akonH J[. WM. MeHnneneeBa, 3akoH
COXpaHeHI/Iﬂ MacCChl BEIIIECTB, 3aKOH COXpaHeHI/IH 158 npeBpameHHﬂ 3Hepr1/m HpI/I XUMHUYCCKUX
pEaKIusaxX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBIICHUH,
(dakToNOrMUeCKre CBEJCHUSI O CBOMCTBAX, COCTaBe, MOJYyUYEHUU U OE30MaCHOM HCTOIb30BAHUHI
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YEIIOBEKA;



C(OPMHPOBAHHOCTb YMEHUI BBIABIIATH XapaKTE€PHbIC IPU3HAKY MOHATUI, yCTaHABINBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS NPU ONMCAHUU HEOPTraHMYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XWMHUYECKYI0 CHUMBOJHKY IJISI COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XWUMHUYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) um TpuBHManbHbIC Ha3BaHHWS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAsl COJA, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHMIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSA3M (KOBaJIEHTHAas!, HIOHHA,
METaJIJIMYECKasl, BOJOPOAHAsA) B COCAMHEHMSIX, TUIl KPUCTAIUIMYECKOW PEMmIETKHM KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJSIpHAsl, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBopax HEOPraHUUECKUX COCIUHEHMI;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh NPUHAIJIEKHOCTh HEOPraHUYECKHX BEIIECTB
IO UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIIe COEUHEHUH (IIPOCThIE BEIIECTBA — METAILIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(pOTepHBbIE TUAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMHM pacKpblBaThb CMBICHT Hepuoauyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHHUTEIBHYIO |
MPOTHOCTUYECKYIO ()YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb dJJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenneneeBa, UCHONB3Ysl MOHATHUS «S-, P-, O-3JCKTPOHHBIE OPOUTAIN», «IHEPIETUYCCKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHUMHUYECKHX 3JIEMEHTOB U HX
COeMHEHUH 1o nepuogam u rpynnam Ilepuogudeckoi cucreMbl XMMHUYECKUX 31eMeHToB /[I. M.
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHBIX KJIAcCOB, MOJATBEPXKIATh CYIIECTBOBaHHE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OpMUPOBAHHOCTh YMEHUS KJIacCHU(PUIMPOBATh XUMHYECKHE PEAKIUHU I10 Pa3IuYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3¢ ¢eKTy peakiuH,
U3MEHEHUIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUH pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallléHHbIE YPaBHEHUS PEaKIMH MOHHOTO OOMEHa, YUYHUThIBas YCJIOBHs, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUH, MOATBEP)KAAIOIMINE KauyeCTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOILME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOI0 OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH peakiuu OT
pa3NuYHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aercTBus (mpunuun Jle [larense);



c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOILIECCHI, JIeXKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYCHUS CEPHON KHCIIOTHI, aMMHaKa, a Tak:ke COPMUPOBAHHOCTH
MPEJCTaBICHU 00 OOIMX HAYYHBIX MPUHIUIAX M JKOJOTHYECKHX MPOOJIeMaX XHMHUYECKOTO
MIPOU3BOJCTBA;

c()OPMUPOBAHHOCTh yMEHUW TPOBOAWTH BBIYMCICHUS C MCIOJIH30BAHUEM TIOHSATHUS
«MaccoBasi JIONisl BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIEHUI Ta30B NMPU XUMHUYECKHUX
peaxIusax, Macchbl BEIIEeCTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIUH BEILIECTB, TEIJIOBOro 3(deKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MACChI BELLIECTB, IIPEBPAIICHUS U COXPAHEHUS YHEPIUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATH MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYION U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUH TIUIAHUPOBATh W BBIMOJIHATh XHUMHUYECKUNA HKCIECPUMEHT
(paznmokeHue TEpOKCHIa BOJOPOAA B MPUCYTCTBHM KaTallM3aTopa, OMpEIeNieHuE CpPeJibl
pPacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW PEaKIuu, peaklud HOHHOTO OOMEHa, KA4eCTBEHHBIC pEeaklUd Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3aMau o temam «Metamiely u «Hemeramisl») B COOTBETCTBUM C TMpaBUJIAMU TEXHHUKHU
0€30IaCHOCTH MPH 0OpaIIeHUH C BEIECTBAMU U JIA0OPATOPHBIM 000pYIOBAaHUEM, TIPEICTABIATH
pe3yNIbTaThl XMMHYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii ¥ GOopMYyIUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOW KOMMYHHKauu, WHTepHET U
APYTHX);

c(OpMUPOBAHHOCTh YMEHUI COONMIOaTh TMpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [MEATENBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolllel MPUPOJHON CpPEIbl, OCO3HABATh OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
OTpeIeIEHHBIX BEIIECTB, TOHUMAasi cMbIca Tokaszarens [1JIK, mosicHATh Ha mpuMepax crocoObl
YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEHOIO BO3JCHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00y4aroIUXCsd C OTPAHMYCHHBIMHA BO3MOXHOCTSIMU 37I0POBbSI: YMEHHUE TPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL  CIEMBIX W CHA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh penbedHO-
TOYEYHYIO cucteMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopMyiL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumeHnoBaHue KosaunuyectBo yacos Buabl neiTeJiIbHOCTH
Ne JuaexkTpoHHbIe (UU(poOBbHIE) 5
pa3ejioB M TeM Kourpoabnbie IIpakTuyeckue 00y4aromuxest ¢ y4eTom
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl .
nporpamMmMel padoTsbI padoThI paboueii NporpamMmeI
BOCIIUTAHMS
Pasznea 1. Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMUM
CdopmupoBaHHOCTD
MHPOBO33pPEHU,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
Hpemmer pa3sBUTUA HAayKU u
OpraHM4eCKOM 00IIeCTBEHHOU MPAKTHKH;
xumuu. Teopus . becena HalpaBJ€HHas  Ha
11 3 https://resh.edu.ru/subject/lesson/6149 ’ P
. CTpOEHUsA a3BUTHE UHTEpeca u
P Istart/170388/ P P
OpraHUYECKUX MO3HABATEIIbHBIX ~MOTHBOB B
coequHeHnit A. M. MIOIyYEHUH M  IOCIENYIOIIEM
ByTtieposa aHanu3e uH(popMaIuu 0
NEePeOBBIX JIOCTHKEHHSIX
COBPEMEHHON  OTEYECTBEHHOM
XUMUU
Hroro no pasneny 3
Paspnen 2. Yriesonopoabt
[Monnmanue crenupuKku XUMHH
KaK HayKH, OCO3HaHUA €€ POJIU B
[Ipenenbubie . OPMHUPOBAHUU PALIMOHAIBHOTO
21 5 https://resh.edu.ru/subject/lesson/6151 $opmmp P
. JI€BOIOPOABI — HAy4YHOI'O MBIIUICHUS], CO3AaHUN
I poa Istart/149993/ Y » O3
AJTKaHbI LIEJIOCTHOTO TPEJCTaBIEHUS 00

OKpY)KalolieM MHpEe KaKk o
€/IMHCTBE TPUPOJBI U YEIIOBEKa,



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

B MIO3HAHUU IIPUPOTHBIX
3aKOHOMEPHOCTE U PpELICHUU
npodiem COXPaHEHHUs
IIPUPOHOTO PAaBHOBECHS;
Jlexuus,  HampaBleHHas — Ha
pa3BuTHE HHTEpeca u
IIO3HABATCIIBHBIX ~MOTHBOB B
IOJIyYEHUHU U  MOCIEAYIOIEM
aHaJn3e uHpOopMaLu 0
HEePEOBBIX JOCTHKEHUSIX
COBPEMEHHOM  OTE€YECTBEHHOM
XUMUH

2.2

HenpenenbHusbie
yIJI1€BOAOPOABIL:
QJIKeHBI, aJIKaIUEHBI,
AJIKUHBI

https://resh.edu.ru/subject/lesson/5412

[start/212563/

yOeXKIEHHOCTD B ocoboi
3HAYUMOCTH XUMUU TUTSt
COBPEMEHHON ULMBWIM3AIUU: B
eé T'YMaHUCTHUYECKOMN
HalpaBJICHHOCTH W BAXKHOU
poJii B CO3JIaHUM HOBOHM 0a3bl
MaTepHalbHOU KYJBbTYpBHI,
pelIeHnur TI00AIBHBIX MPOOIeM
YCTOWYHBOTO pa3BUTHUA
YeJI0BEeUeCTBa

Jlexuusi,  HampaBlieHHas  Ha
pa3BuTHe HHTEpeca u
TO3HABATEIIPHBIX ~MOTHBOB B
MOTYYEHUH ©  TOCIIEIYIOIIEM
aHanu3e uH(popMaIuu 0
nepe10BbIX JIOCTHXKEHUSIX
COBPEMEHHON  OTEYECTBEHHOM
XUMUU



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

IMMOHUMAHHEC CYHIHOCTU MCTOIOB
IIO3HAaHUs, HCIIOJIb3YCMBbIX B

€CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIIOJIB30BaTh
MOJTy4aeMbIe 3HAHUA IS
aHann3a U OObSICHEHUS SBIEHUN
OKPYKaroIIero MHUpa u
IIPOUCXOSIINX B HEM

I/I3MCHCHI/II71, YMGHI/HI JcJ1aTb
00OCHOBAHHBIE 3aKJIFOUEHHUS Ha
OCHOBE Hay4yHbIX (aKkTOB W

23 Apomarudeckue https://resh.edu.ru/subject/lesson/4775 HIMEIONIXCS TAHHBIX C IO
YTJIEBOJIOPO/BI [start/150494/
MOJTYYCHUS JIOCTOBEPHBIX
BbIBOJIOB,;
HUrpa, HarpaBJICHHAas Ha
pa3BUTHE HWHTEpeca u
ITIO3HABATCIIbHBIX MOTHBOB B
MOJIYYCHUH U TIOCIIEIYIOIIEM
aHaIm3e uH(popMaIuu 0
Nepe10BbIX JOCTHKESHHAX
COBPEMEHHOM  OTEYECTBEHHOM
XUMHUHU
YBaKEHUE K mporieccy
TBOpYECTBA B O00JIACTU TEOPUH H
MPaKTUYECKOTrO MPUMEHEHUS
HpI/IpO,Z[HBIe XUMHUHU, OCO3HaHHUA TOIro, 4TO
24 HCTOYHHUKHU https://resh.edu.ru/subject/lesson/6148 Ezg;iizm Ha};;lﬂeﬂ;i;
YIJIEBOAOPOJOB U UX [start/170461/ .
HaOJII0ICHUI, KPOMOTIIMBBIX

nepepaboTka

OKCIICPUMCHTAJIBHBIX  ITOHWCKOB,
MOCTOSTHHOTO TpyJda Y4YEHBIX W
MPaKTUKOB;

becena,  nHampaBiieHHas ~— Ha



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

Utoro no pazneny 13

PasBUTUC HUHTECpCCa u
IIO3HaBaTCJIIbHBIX MOTHUBOB B
MOJlyYEHUU U  MOCIEAYIOLIEM
aHayuse uH(popMauu 0
MEpCAO0BBIX JOCTUKXCHUAX
COBPEMEHHOM  OTEYECTBEHHOM
XUMHH

Pa3znen 3. Kuciiopoaconep:kaiue opranuieckue coeTHHEeHHs

3.1 Crupter. @enon 3
AJLnernnel.
3.9 KapGoHoBsie 7

KHUCIOTEL. CIIOKHBIE
3¢upsl

https://resh.edu.ru/subject/lesson/4769
[start/150550/

https://resh.edu.ru/subject/lesson/4776
[start/150604/

IIOHMMAaHHE LIEHHOCTEN
310pOBOrO M 0€30IacHOro
oOpa3a XKHU3HH, HEOOXOTUMOCTH
OTBETCTBEHHOI'O OTHOILEHUS K
COOCTBEHHOMY (U3UYECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;
Bukropuna, HampaBieHHas Ha
pa3BuTHE UHTEpeca u
NIO3HABATEJIBHBIX MOTHBOB B
NOJIyYEHUH U  MOCIEAYIOLEM
aHanuse uH(popMauu 0
NEePeIOBBIX JOCTHKEHUSIX
COBPEMEHHOM  OTEYECTBEHHOM
XUMHH

KOMMYHI/IKaTI/IBHaSI
KOMIETEHTHOCTh B y4eOHO-
HCCIIEOBATEIbCKOM
EeSITENLHOCTH, 0OIIIECTBEHHO

MIOJIE3HOM, TBOPYECKOU U IPYTHUX
BUJaX JEATEIBHOCTH;

Jwanor, HanpaBJICHHBIN Ha
pa3BUTHE UHTEpPECA U



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/

MO3HABATEJIbHBIX MOTUBOB B
HOJIyYEHUH U MOCIIETYIOIEM
aHanu3e nH(popMaIun o
NEePEIOBBIX TOCTHKEHUAX
COBPEMEHHOM OTEYECTBEHHOM
XUMHH

3.3 VraeBonasl 3 1

Hroro no pasneny 13

https://resh.edu.ru/subject/lesson/6150
[start/150687/

CIOCOOHOCTh  CaMOCTOATEIBHO

HCIIOJB30BaTh XHUMHUYCCKUC
S3HaHUA OJI pCHICHUA HpO6J'IeM B
PCATBbHBIX KHU3HCHHBIX
CUTyalusIX;

becena, nanpaBnenHnas Ha
pa3BUTHE UHTEpeca U
MO3HABATEJIbHBIX MOTHBOB B
MOJyYEHUH U MOCIETYIOIIEM
aHanmm3e nH}opMaIu o
MEPCAOBBIX TOCTHIKCHUAX
COBPEMEHHOMN OTEYECTBEHHOM
XUMHUHN

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHUus

AMUHBI.
4.1 AMWUHOKHUCJIIOTHI. 3
benxu

https://resh.edu.ru/subject/lesson/4743
[start/150742/

TOTOBHOCTb UM CIIOCOOHOCTH K
HETIPEPBIBHOMY 00pa30BaHUIO U
caM000pa30BaHHUIO, K
AKTUBHOMY TOJTYYEHHIO HOBBIX
3HAHUU o XUMHUHI B
COOTBETCTBUHN C JXU3HCHHBIMU
MOTPEOHOCTSAMU;

Urpa, HanpaBneHHas Ha
Pa3BUTHUC UHTCPECA U
IIO3HABATCJIIbHBIX MOTHUBOB B
MOJIYYCHHHU U TTOCICAYIOIICM



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

aHanu3e uH(opMaum o
NEPCAOBBIX NOCTHIKCHUAX
COBPEMEHHOMN OTEYECTBEHHOM
XUMHH

Utoro mo pazneny 3

Paspnen 5. BeicokoMoOJIeKy IsIpHbIE COeIMHEHUSA

51 [Imactmaccel. 5
' Kayuyku. Bomokua

https://resh.edu.ru/subject/lesson/6152

[start/150850/

AKTUBHOE HENPUATHE ICHUCTBUU,
MPUHOCSIIINX Bpea
OKpY’KaroIeu MPUPOTHOMN
cpene, YMEHHE IPOrHO3UPOBaTh
HeOJIaronpusITHbIE
9KOJIOTHYECKHE TIOCJICICTBHS
MPEANPUHUMAEMBIX JIEUCTBUU U
peaoTBpallaTh UX;
KomnnokBuym, HanpaBlIeHHbIN Ha
pa3BUTHE UHTEPECA U
MO3HABATEJIbHBIX MOTUBOB B
MOJIyYE€HUH U MOCIETYIOIEM
aHanu3e uHdopmaluu o
NEePENIOBbIX TOCTUKEHUAX
COBPEMEHHOMN OTEUYECTBEHHOM
XUMUU

Hroro mo paszneny 2

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

11 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB u
TeM MPOrpamMmal Bcero

Ne i/

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

JaekTpoHHble (UU(poBbHIE)
o0pa3oBaTre/ibHbIE pecypchl

Buanl nesreJLHOCTH
00y4aroIUXCA C y4eTOM
padoueii mporpaMMbl
BOCIUTAHUS

CrpoeHue aToOMOB.
[Tepuonnueckuii 3aKOH U

1.1 [lepnonnueckas cucrema 3
XUMHUYECKUX dieMeHToR /1. 1.
MenaeneeBa
12 CrtpoeHue BemiecTna. 4
MHoroo0pasue BemecTB
1.3 XUMHYECKUE PEAKIUN 6
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl
2.2 Hewmeramisl
53 CBs13b HEOPTAaHUYECKUX U )
OpPTaHUYECKUX BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XHUMHS U )KH3Hb 3
Hroro mo pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 33

[TPO'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

* Xumus, 10 knacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe o0iecTBo «M3aaTebcTBO
«IIpocBereHue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
https://resh.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/






