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MNOSCHUTEJBbHASA 3AIIUCKA

[Iporpamma 1mo XMMHUHM Ha YpPOBHE cpeaHero obOmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHMN K pe3ylbTaTaM OCBOEHHs QenepaibHOil 00pazoBaTeIbHON
nporpammsl cpeanero oouero oopazosanus (POII COO), npencraBneHHbix B denepanbHOM
rocyapcTBeHHOM obpazoBarenbHoM ctangapte COO, ¢ yuérom Konnenuuu npenopaBanust
ydebHoro npenmMera «XuMus» B 00pazoBaTesbHbIX opraHuzanusax Poccuiickoit @enepanum,
peau3yIolMX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPaMMbl, M OCHOBHBIX IOJOXECHUH
«Crparerun pa3Butusi Bocrniutanusi B Poccuiickoit denepanun Ha nepuoa no 2025 roma»
(Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXONIOB K pa3paboTKe MpOrpaMMbl MO XHUMHH, K OMpPENEICHHUI0 OOIIei
cTpaTteruu oOOy4YeHHUs, BOCHUTAHHMS W Pa3BUTUS OOYYAIOUIMXCSA CPEACTBAMH y4eOHOIo
npeameta «Xumusi» g 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTaBWIJIM KOHIENTYalbHbIE
nosioxkxeHuss ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IICJICH, COJEpKaHUs, pPe3yJbTaTOB
o0OydeHus: U TpeOOBaHUHN K YPOBHIO MOJTOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe o00pa3oBaHHE, I[OJlydaeMOe BBIMYCKHUKAaMH 00I1e00pa3oBaTeIbHON
OpraHM3alliM, SBISETCS HEOTHEMJIEMON YacThi0o HX 00pa3oBaHHOCTH. OHO CIIYyXHT
3aBepUIAIOIIMM 3TarlOM peaau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITIOUYEBBIX
HEHHOCTEH, MPHUCYIIMX IIEJIOCTHON CHCTEME XMMHUYECKOTro o0pa3oBaHus. OTH LIEHHOCTU
KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIbI, GOPMUPOBAHUS MUPOBO33PEHHS U 00IIEH KYIbTYPHI
YeloBeKa, a TaKKe DSKOJOTHYEeCKHM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
npuponHoil cpene. Peamusyercs xumudeckoe oOpazoBaHue OOydarolIUXCs HAa YPOBHE
cpenHero odiero oOpa3zoBaHUs CPEICTBAMHU yU4eOHOTO MpeaMeTa «XUMUsy, CoAepKaHUe U
MOCTPOEHHE KOTOPOTO OMpeEJeNieHbl B MPOrpaMMe MO0 XUMHUHM C Y4ETOM creuu(UKH HayKu
XUMHH, e€ 3HaUeHHUs B TIO3HAHUU MPUPOJIBI U B MaTepUAIBHOMN JKU3HHU OOIIECTBA, a TaKXe C
y4€TOM OOIIMX 1LIeNeil ¥ MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CUCTEMBI
cpenHero obmiero oopazoBanus B Poccuiickoit @enepariui.

XUMHsL Kak »dJIEMEHT CHUCTeMbl €CTEeCTBEHHBIX HayK WrpaeT oco0yio poiib B
COBPEMEHHOM IMBUIIN3AlINHY, B CO3JaHUH HOBOI 0a3bl MaTepUaIbHOU KyJIbTYphl. OHA BHOCHUT
CBOI1 BKJIaJ B (hopMHpOBaHKE PAIIIOHATBHOTO HAYYHOTO MBIIUICHHUS, B CO3/IaHHE [IEIIOCTHOTO
npeacTaBieHus 00 OKpy)KarollleM MHUpPE KaK O €IWHCTBE MPUPOIbl U YeIOBEKa, KOTOpOoe
dbopMupyeTcsi B XUMUU Ha OCHOBE MIOHUMAaHUI BEIIECTBEHHOTO COCTaBa OKPY>KAIOIIEro MUpa,
OCO3HaHHUsI B3aMMOCBS3M MEXKIY CTPOECHHEM BEIIECTB, MX CBOWCTBAMU U BO3MOXKHBIMU
00JacTsIMH MPUMEHEHHUS.

TecHo B3auMOJIEHCTBYSI C JPYIMMH €CTECTBEHHBIMM HayKaMH, XHUMHUS cTajia
HEOTHEMJIEMOM YacThI0O MHPOBOM KYJIBTYPhI, HEOOXOJUMBIM YCIOBHEM YCIEUIHOTO Tpyla U
KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XMMHUS KaK HayKa co3uaTenbHas, Kak
HayKa BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa Ha pelleHHe II0OANbHBIX MPOOJIeM yCTOHYMBOIO
pa3BUTHUSI UEJIOBEUECTBA — CHIPHEBOM, OHEPreTUYECKOW, MHIIEBOM, 3KOJIOTUYECKOM
0€30MacHOCTH U OXPaHbI 37J0POBbSI.

B cooTtBercTBUUM € OOUIMMH LEISIMH U MPUHIUIIAMH CPEIHEro OOIIero oopazoBaHUS
comepxkanue mpeamera «Xumus» (10-11  xmaccel, 0a30BBI  YPOBEHb H3Y4YCHUS)
OpUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOyYaroIuxcs,
HEOOXOIUMYIO UM JJIs BBIPAa0OTKM MHPOBO33PEHYECKUX OPHUEHTUPOB, YCIEHIHOTO
BKIIIOUEHUS] B JKU3Hb COIIMYMa, MPOJODKEHHS OOpa3oBaHUs B Pa3NUYHBIX OO0JIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu npeaMera «XUMHsD ABIAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumusi» U «OOmas U HeopraHMYecKas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJAEpIKaHUS
KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOIM HAayKU: cHCTEMa 3HAHHWM MO HEOPTaHWYECKOW XUMHUU (C



BKJIFOUEHUEM 3HaHMM W3 OOLIell XUMHM) U opraHudeckoid xumuu. @opmupoBaHUE TaHHOU
CUCTEMBbI 3HaHUH NPU U3YUYEHHUHU NpeMeETa 00ecreunBaeT BO3MOKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3us BEUIECTB HA OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crtpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHuyeckas: XuMush» COpPMHpPOBaHA B MPOTpaMMe 1O XUMHUH Ha OCHOBE CHCTEMHOTO
N0JX0/1a K M3YyYEHHUI0 y4yeOHOro MaTepuasia U OOYCIIOBJIEHA MCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUI Ha ONPEJEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce opraHM4ecKon
XMMHM BEIIECTBA pPAacCMaTpUBAIOTCS Ha YPOBHE KJIACCHUYECKOHM TEOpUH CTPOCHHS
OpraHMYECKUX COEAUHEHMH, a TaKKe Ha YpOBHE CTEPEOXUMHYECKMX WU 3IIEKTPOHHBIX
IpEJCTaBIECHNUN O CTpoeHUH BelecTB. CBefeHHsl 00 U3ydaeMbIX B Kypce BEILIECTBAX JIAIOTCS
B pPa3BUTHU — OT YIJIEBOJOPOJIOB JIO CJIOKHBIX OMOJIOTMUECKH AKTHBHBIX coeluHEeHuil. B
Kypce OpraHUYeCcKON XMMHUH MOIYyYaloT pa3BUTHE c(hOpMUpOBAHHBIE HA YPOBHE OCHOBHOTO
obmero 00pa3oBaHMs  TMEpBOHAYAIbHBIE TMPEACTABICHUS O  XMMHYECKOM  CBS3H,
KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT WX CTPOCHUS,
0 XUMHYECKOU PEaKIMH.

[Ton HOBBIM yTiIOM 3peHUs B IpeaMmeTe «XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAETCS
U3YyYEHHBbI Ha YPOBHE OCHOBHOIO 00Ilero oOpa3oBaHMsI TEOPETHYECKHH MaTepuanl Hu
(axToNOrMYecKre CBEIEHHUs] O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O0miasi 1 HeopraHuYecKass XUMUs» O0YyUYaroIUMCs MPEAOCTaBIISIETCS BO3MOKHOCTh
0CO3HATh 3HAYCHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHUECKUX U METOHOJIOTUYECKUX
NO3MULMH, TIIyOXe TMOHATh HCTOPUYECKOE H3MEHEeHHWEe (YHKUMI S5TOro 3akoHa — OT
00001IaroITIeH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMI O BaKHEWIIIUX BEIIECTBAX, UX COCTABE, CTPOEHUHU, CBOMCTBAX
U TPUMEHEHMH, a TaKXKEe O XUMHUYECKHUX pEeaKUUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
npoTekaHus jonoyiHgercs B kypcax 10 u 11 kimaccoB afieMeHTaMu CoJiepKaHus, UMEIOIIIUMHU
KyJbTYPOJIOTMUECKUA W NPUKIATHOW XapakTep. ODTH 3HaHMUs CIOCOOCTBYIOT HMOHHMAaHUIO
B3aMMOCBSI3M XUMHHM C JPYTMMU HAayKaMH, pacKpblBarOT €€ pojib B IIO3HABATEJIBHON H
IPAKTUYECKOHN EATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IPOLIECCY
TBOpYECTBA B OOJIACTH TEOPUM M MPAKTUYECKUX NPWIOKEHUH XHUMHUH, MOMOTAIOT
BBITYCKHUKY OPWUEHTHUPOBATHCSI B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpoOieMax,
CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HH(OpPMAIMIO M TPUMEHATH € s
NOTIOJNIHEHNST ~ 3HAHWM,  peIIeHHs  MHTEUIEKTYalbHBIX M DKCHEPHUMEHTAJIbHBIX
UCCIIeIOBATEIbCKUX 3a7ad. B menom copepikanue ydeOHOTO mpenMeTra «XUMHsS» JTaHHOTO
YPOBHSI M3yY€HHsI OPUEHTHPOBAHO HA (POPMHUPOBAHUE y OOYYAIOIIMXCS MUPOBO33PEHUYECKON
OCHOBBI Il TIOHMMaHus (UIOCOPCKUX HJAEH, TaKuX KakK: MaTepuaJbHOE E€IUHCTBO
HEOPraHMYECKOTO M OPTaHMYECKOTO MUPA, 0OYCIIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM
U CTPOEHHEM, II03HABAEMOCTb IPHUPOJHBIX SIBICHUH IMyTEM OHKCHEPUMEHTAa U pEIICHUs
IPOTUBOPEYMH MEXIY HOBBIMU (PaKTaMM M TEOPETUUYECKHUMH MPEANOChUIKAMH, OCO3HAHUE
pOJIM XUMHUHM B PELIEHUH DSKOJIOTMUYECKHUX IpolieM, a Takke MpolieM cOepexeHUs
SHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3aHMsI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mnane pemeHus 3amad BOCHUTAHMSI, PA3BUTHS U COLMAIM3ALMHM OOYyYaroIIHUXCs
IPUHATBIE TPOTPaMMON 1O XMMMH TMOAXOMAbI K ONPEIEICHUI0 COAEpXaHUs U MOCTPOEHUs
npeaMera NpeayCcMaTpuBarOT — (OPMHUPOBAHUE YHUBEPCAIBHBIX Yy4YeOHBIX JICHCTBHIA,
UMEIOUINX 0a30BO€ 3HAUEHUE JJIs PAa3IMYHBIX BUIOB JEATEIBHOCTH: PEUICHHs] MpoOieMm,
MOWCKa, aHAM3a W 00paboTKH WHGPOpPMAIUU, HEOOXOMUMBIX IS MPHOOPETEHUS OIbITa
IPAKTUYECKONM M UCCIIEOBATEIbCKON JEATEIbHOCTH, 3aHUMAIOUIEN Ba)XHOE MECTO B
NO3HAHUU XUMUH.

B npaktuke mpenogaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS,
TaK U Ha YpPOBHE CpelHEro oOIiero o0pa3oBaHUs, NMPU ONPEIECICHUU COJEp’KaTEIbHON
XapaKTepUCTUKHU LeJeld M3y4eHMs MpPEeIMETa HANpaBICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTH
TPAJUIIMOHHO TpHU3HAETCS (OPMHPOBAHME OCHOB XHMMHYECKOH HayKHM Kak o0jacTu



COBPEMEHHOI'0 E€CTECTBO3HAHUS, MPAKTHUYECKON NEATEIIbHOCTH 4YEJIOBEKa M KAaK OJHOTO W3
KOMIIOHEHTOB MMpPOBOW KyJIbTypbl. C METOIMYECKOM TOUKM 3pEHUs] TaKOM MOJAXOJ K
OTIpe/ICNICHUIO LeJIel N3YUEHHUs MIPeIMETA SIBJISIETCS BIIOJIHE ONPAaBIaHHBIM.

CornacHo JaHHOH TOUYKE 3pEHMsI IVIABHBIMU LIESIMHU M3Y4YEeHUs IpeaMeTa « XUMHs» Ha
6a3zoBoM ypoBHe (10 -11 ki1.) siBASIFOTCS:

e (opMHpPOBaHHE CHCTEMbl XHMHUYECKHUX 3HAHUH KaK BaKHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHbBI MUPa, B OCHOBE KOTOPOH JIEXKAT KJIFOUEBbIE MOHATHS,
(dbyHIaMEeHTaJIbHBIE 3aKOHBI U TEOPHHM XUMHH, OCBOCHHUE S3bIKAa HAyKH, YCBOCHUE U
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0O0OIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U PA3BUTHE MPEJCTABICHHUIA O HAYYHBIX METO/IaX TIO3HAHUS BEIIECTB
U XMUMHWYECKUX  peakuud, HEOOXOAMMBIX Ul  NPUOOpEeTeHus  yMEHUM
OpPUEHTHPOBATHCSI B MUPE BEIIECTB M XUMHUYECKHUX SIBICHHUH, MMEIOIIMX MECTO B
MIPUPOJIE, B IPAKTUYECKON U TIOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHMHA M CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HaOJIOJCHHEM |
OOBSICHEHHEM XHUMHYECKOTO AKCIEPUMEHTa, COONIOJCHHWEM TpaBMWiI 0e30MacHOro
oOpariieHus C BeIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHasi XapaKTepUCTHKaA LeJIel U 3a7ad U3yUYeHHs IIpeIMeTa
B IIpOrpaMMe€ II0 XHMHUM YTOYHEHAa U CKOPpPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU
MIPUOPUTETAMU B CUCTEME CpeaHero oo1miero oopazoBanus. CeroiHs B MPEnogaBaHuu XUMUU
B OoJbplIei CTErneHW OTHAETCS MPEANOYTEHUE IPAKTUUYECKONM KOMIIOHEHTE COJAEp KaHUS
oOy4eHHusi, OpPHUEHTUPOBAHHOM Ha TOJrOTOBKY BBINYCKHHMKa 0OIIe00pa30BaTeIbHON
OpraHu3alliy, BIAJCIONIETO HE HAOOPOM 3HaHUH, a (PYHKIHMOHAIBFHOW TPaMOTHOCTBIO, TO
€CTh CII0cO0aMHM U YMEHUSIMU aKTUBHOTO IOJIyYE€HHUsl 3HaHUN M MPUMEHEHUs UX B peajlbHOU
YKU3HU JJIS PELEeHUS IPAaKTUYECKUX 3a/1a4.

B cBsa3u ¢ 3tuM mpu u3yueHuM mpeaMera «XHMHsD» JOMMHUPYIOIIEE 3HAUEHUE
IPUOOPETAIOT TAKUE LIETU U 3a/1a4M, KaK:

ajanTanys OOyYaloImMXCs K YCJIOBUSAM JTUHAMHUYHO PAa3BHBAIOIIETOCS MUDA,
¢opMHpOBaHNE HMHTEIJICKTYAIbHO PA3BUTOW JMYHOCTH, TOTOBOH K CaM0O00pa3oBaHHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

dopMupoBaHre y OOYYAIOIIUXCS KITFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHITUH),
UMEIOUINX YHUBEPCAJIbHOE 3HAUEHUE JJI1 pPa3jIMYHBIX BHJOB JACSTEIbHOCTU: pPEIICHUs
npoOieM, MOuCKa, aHain3a U 00paboTku WHpOpMaNKU, HEOOXOAUMBIX ISl TPHOOPETEHUS
OMbITa JIESATENHOCTH, KOTOPAsl 3aHMMaeT Ba)KHOE MECTO B MO3HAHWU XHMHH, & TaKXKe JUIs
OLICHKM C TIO3ULUHA D3KOJOTMYECKOW O€30MacHOCTH XapakTepa BIUSHHUS BELIECTB H
XUMHUYECKUX IPOIECCOB HAa OPraHMU3M U€JIOBEKa U MIPUPOJHYIO CPELY;

pa3BUTHE  TIO3HABATENBHBIX HWHTEPECOB, HHTEIUIEKTyaJlbHBIX M TBOPYECKHX
CIOCOOHOCTEH 00YYaIONIMXCS: CIIOCOOHOCTH CaMOCTOSITENIFHO MPHOOPETaTh HOBBIE 3HAHUS
[0 XMMUHU B COOTBETCTBUU C JKU3HEHHBIMH NOTPEOHOCTSIMH, HCIOJIb30BaThb COBPEMEHHbBIE
UH(QOPMALMOHHBIC TEXHOJOTHH ISl TOMCKAa M aHalIW3a y4eOHOH M HaydHO-IOIYJISIPHOMN
MH(pOpPMAIIMU XUMUYECKOTO COAECPKAHMUS;

dopmupoBaHue © pa3BUTHE Yy OOYYAIOMIMXCS aCCOLUMATHMBHOTO M JIOTMYECKOTO
MBIIUICHHUS, HAOJIIOAATENIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJIMMBI, B YaCTHOCTH, NPH IJITAHWUPOBAHUH U TIPOBEIEHIUH XHMUYECKOTO KCIIEPHMEHTA,

BOCIIMTaHUE Yy oOyuaromuxcsd yOexJAEHHOCTHM B T'yMaHHUCTMUYECKOH HaIlpaBIEHHOCTH
XHUMHM, €€ BaKHOW pOJM B pEIICHHH TJOOAIBHBIX MPOOJEM  palMOHAIBLHOTO
PUPOJIOTNIOIB30BAHMS, MOMOJIHEHNUS YHEPTreTUUECKUX PECYPCOB U COXPAaHEHUS! MPUPOIHOIO
paBHOBECHS, OCO3HAHHMA HEOOXOIUMOCTH OEpEek)HOr0 OTHOIIEHHS K IPHUPOJAE U CBOEMY
3/I0pOBbIO, a TakKe MpPHOOpPETEeHUs] OMNbITa HCHOJIb30BAHUS IOJYUYEHHBIX 3HAHUU JUIs
IPUHATHS TPaMOTHBIX PEIICHUHN B CUTYaLUAX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.



B yuebHOM mnaHe cpemHero oOmero oOpa3oBaHUs TpeaMeT «XHuMHus» 0a3z0BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00nacTu «EcTecCTBEHHO-HAyUYHBIE ITPEIMETHD.

OO011ee YncIo 9acoB, OTBEIEHHBIX I U3YYCHUS XUMHUH, HAa 0a30BOM YPOBHE CPETHETO
oO1mero oopazoBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henenio), B 11
kiacce — 34 gaca (1 gac B Hezeo).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHU4eCKOM XUMHH

[Ipenmer opraHuueckoil XWMHH: €€ BO3HUKHOBEHHE, pa3BUTHE U 3HAYCHHE B
MOJyYE€HUU HOBBIX BEIIECTB U MaTepuajioB. Teopus cTpOEHUsI OpraHUYECKUX COeIMHEHUN A.
M. BytnepoBa, e€ ocHOBHBIE ToJOXkeHUsA. CTPYKTYpHBbIE (DOPMYIIBI OPraHUYECKUX BEIIECTB.
['omosnorus, uzomepus. XuMuyeckasi CBsi3b B OPraHUYECKHX COCAUHEHUAX — OJUHApPHBIE U
KpaTHbIE CBSI3H.

[IpencraBnenne o Kiaccuukanuym OpraHUYECKUWX  BemlecTB. HomeHkiarypa
OpraHMYECKUX COEAMHEHUHN (cHcTeMaTHuYecKas) W TPUBUAIbHBIC HA3BaHUS Ba)KHEHIIMX
IpeJCTaBUTENEH KJIacCOB OPraHUUECKUX BEIIECTB.

OKClepUMEHTAIbHBIE METO/Ibl U3YUYEHHSI BEILIECTB M UX MPEBpAIllEHUI: O3HAKOMJICHUE
c oOpa3ljaMM OpraHMYEeCKHX BELIECTB M MaTepHajaMd Ha HMX OCHOBE, MOJEJIMPOBAHUE
MOJIEKYJI OPTraHUYECKUX BEIIECTB, HAOIIOACHNE U ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB IO
NPEBPALICHUIO OPraHWYECKUX BEIECTB IpPH HAarpeBaHUM (IUIaBJIEHUE, OOYIJIMBaHUE H
TOpPEHHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psiA. MeTaH M 3TaH — NpocTeniue
NPEICTaBUTENN aJKaHOB: (PU3MUYECKHE M XUMHYECKHE CBOWCTBA (pEaKIUM 3aMEIICHUs U
TOpPEHMs), HAX0XK/IEHUE B IPUPO/JIE, MOITYUEHHE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMUYECKUI psAd. OTWIEH W NPONWIEH —
IpOCTEMIINE MPEICTAaBUTENIN aJKEHOB: (M3MYECKHE W XUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATALIMU, OKUCIEHUS U MOJMMEPU3ALINHN), TIOTyUEHHE
Y IpPUMEHEHHE.

Anxaauensl: Oytaaues-1,3 u metmiOytaguen-1,3: crpoeHue, BaXXHEWIINE XUMUYECKUE
cBoiicTBa (peakius noiaumepusanun). [lonydeHre CHHTETUUECKOTO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, T'OMOJIOTMYECKUH psn. AUETWIeH —
NPOCTEHIINN TIPEICTAaBUTENbh AJIKHHOB: COCTaB, CTPOEHHE, (U3UYECKHEe M XHUMHUYECKHE
CBOICTBa (peakuMu TMJIPUPOBAHUS, FAJIOT€HUPOBAHUS, THpATALlUU, TOPEHUS ), IOJyUYEHUE U
IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHHe, (QU3MYECKUE W XHUMHYECKUE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOIYUYEHHE M pUMEHeHue. To/yon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue c6OUCMEA (PeaKyuu 2ai02eHupO8anUs U HUMpPOBAHUs), NOTYyYeHUe
u npumernenue. TOKCUYHOCTb apeHOB. l'eHeTHueckas CBA3b MEXAY YIJIEBOAOPOJaMH,
NPUHAJUIEKAIUMHU K pa3IUYHbIM KJIacCaM.

[IpupoaHbIle UCTOYHUKU YTIAEBOAOPOAOB. IlpupomHbIii ra3 M mOmyTHBIE HEQTSIHBIC
ra3sl. Hedts u e€ mpoucxoxaenue. CrocoObl nmepepadoTKu He()TH: MEPEeroHKa, KPeKUHT
(TepMHYeCKMA, KaTaTUTUYEeCKHii), mnuponu3. lIpoaykTel mepepaboTku HePpTH, HX
NpUMEHEHHE B TPOMBIIUICHHOCTH W B ObITy. KaMeHHBI yromb W TpPOAYKTHl €ro
nepepaboTKy.

OKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHSI BEILIECTB M UX MpEBpaIllEHUI: 0O3HAKOMJIEHUE
¢ oOpa3maMu MjactMacc, KaydyKoB M pe3uHbl, kowiekiuu «Hedts» u  «Yromby,
MOJICJIMPOBAaHUE  MOJIEKYJ  YIJIEBOJOPOAOB U  TaJIOT€HONPOU3BOAHBIX, IPOBEICHHE
IPAKTUYECKON pabOThI: MOTYUYEHHE STUIICHA U U3yUYEHUE €r0 CBOWCTB.

Pacuétnble 3agaun.




Bbrunciienuss mo ypaBHEHHMIO XMMHYECKOH peakmuu (Macchl, 00bEMa, KOTUYECTBa
MCXOJHOTO BELIECTBA WM MPOIYKTa pEakLUUu IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/IHBIX BEUIECTB MJIM MPOAYKTOB PEAKIINH).

Kucnopoacoaep:xamue oprannyeckmne coeAnHeHUs!

[IpenensHble OHOATOMHBIE CIUPTHI. METaHON M 3TAaHOJ: CTPOCHHUE, (U3NUECKUE U
XMMHUYECKHE CBOMCTBA (pPeaKlMM ¢ aKTUBHBIMU METaJlJIaMH, TaJOr€HOBOAOPOIaMH, TOPEHUE),
nnpuMeHeHue. BolopoaHble CBA3M MEXKIy MOJIEKYJIaMHM CHUpPTOB. JlelicTBHE MeTaHona M
3TaHoJa Ha OpPraHU3M YeJIOBEKa.

MHOroaTOMHBIE CIHPTHI. DTWJICHTIUKOIb W TIMIEPUH: CTpPOCHHE, (U3UYECKUE H
XMMHUYECKHUE CBOMCTBA (B3aMMO/ICICTBHE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAs! PEaKIIMs
Ha MHOTOAaTOMHbIE€ clUpThl). JlelicTBUe Ha opraHu3M uenoBeka. lIpuMeHeHue riuuepuHa u
STHJICHTJIUKOJISL.

@DeHOo: CTPOEHHE MOJIEKYNbl, (U3NYECKUE M XHMMUYECKHE CBOWCTBAa. TOKCHMYHOCTH
¢denona. [Ipumenenue Qenona.

Anpneruapl U kemowusi. DopMaNbIETHA, aleTANBICTUA: CTpPOCHUE, (u3nyeckne u
XMMHUYECKHE CBOMCTBA (pEaklMU OKUCIIEHHS U BOCCTAHOBJICHMS, KaU€CTBEHHBIE pEaKLUn),
MOJTyYEHHUE U IPUMEHEHHUE.

OOHOOCHOBHBIE Tpe/eibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHass U yKcycHas
KUCIJIOTBI: CTpOeHHe, (pu3nyeckre W XMMUYECKHe CBOWMCTBA (CBOICTBaA, oOImIMe s Kiacca
KHCJIOT, PEaKlusl 3TepupUKaluu), MoIydeHne U npumeHeHue. CreapuHOBas U OJIEMHOBAs
KHUCJIOThl KaK MPEJCTaBUTEIN BBICHIMX KapOOHOBBIX KHCIOT. MblIa Kak COJM BBICHIMX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxnble 3(UpBl Kak MPOM3BOAHBIE KAapOOHOBBIX KHUCIOT. [HIpONH3 CIOXKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupos. bruonoruueckas posb KHUpPOB.

YrineBoapl: cocTaB, KiacCH(UKANMS YIJIEBOJAOB (MOHO-, IM- W TOJIMCAXAPHUIBI).
I'moko3a — mpocTedmmii MOHOCaxXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbI, (PU3UYECKUE U
XUMUYECKUE CBOMCTBA (B3aumoieiicTBre ¢ rugpokcuaom meau(ll), okucienne aMMuadyHbIM
pactBopoMm okcuna cepedpa(l), BoccTaHoBieHHE, OpOXKEHUE TIIOKO3bI), HAXOXKICHUE B
IpUpo/ie, NpuMeHeHue, Ouonorndeckas posb. @orocunres. Ppykro3a Kak U30MEp TITHOKO3bI.

Kpaxman u wnemmonoza kak mnpupoiHsle noaumepbl. CTpoeHHe Kpaxmalia U
HesToa03bl. Pu3nyecKkne M XMMHUYECKHE CBOMCTBA Kpaxmaya (THApOJIM3, KaueCTBEHHAas
peaKIys ¢ H0JI0M).

OKCIepUMEHTAIIbHBIE METO/bl M3YyYEHHUsS BELIECTB M MX IPEBPAIICHU: MPOBENCHUE,
HaOJIro/IeHUe M OIMCAHWE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KAUECTBEHHBIC
peakuuu OJHOATOMHBIX CIUPTOB (OKHCIeHue 3TaHosia okcuaoMm menu(Il)), MHoroaToMHBIX
CHUPTOB (B3auMoJIeHcTBUE TiulepruHa ¢ ruapokcuaoM Meau(ll)), anpaernnoB (okucieHue
aMMUaYHbIM pacTBopoM okcuaa cepedpa(l) u rumpoxcuaom meau(ll), B3aummoneicTBue
KpaxMaja C HWOJIOM), MPOBEJICHUE NPAKTHUECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

PacuérHsble 3anaun.

Bbrunciienuss mo ypaBHEHHMIO XMMHYECKOH peakmuu (Macchl, 00bEMa, KOTUYECTBa
MCXOJHOIO BEIIECTBA WM MPOAYKTa PEakLUUu IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/IHBIX BEUIECTB WJIM IPOAYKTOB PEAKIIMH).

A3oTcoieprkale OpraHn4eckiue CoeAMHEHNS.

AMUHOKHCIIOTHI Kak aMm(oTepHble OpraHu4yeckhe coequHeHus. Dusznveckue WU
XMMHUYECKHE CBOMCTBa aMHHOKMCIOT (HAa IpUMepe IUMIuHA). buosornyeckoe 3HaueHHE
aMuHOKHCIOT. [lenTuabt.

benku xak nmpupo/iHbIe BEICOKOMOJIEKYJISIpHbIE coennHeHus. [lepBuuHas, BTopudHas u
TpeTUYHasi CTPyKTypa OenakoB. XUMHUYECKHE CBOMCTBA OEIKOB: TMAPOJU3, JIEHATypalus,
KayeCTBEHHbIE PEAKIIUN Ha OEIIKU.



DKcIepUMEHTAIbHBIE METO/Ibl M3YUYECHHUS BEIIECTB M UX MPEBPALICHUN: HAOIIOICHHE
OIMCaHHE JIEMOHCTPAIMOHHBIX OTBITOB: JICHATypalusi OCJNKOB NMPH HArpeBaHWHU, LIBETHHIE
peakiuu OeIKoB.

Bbicokomoiieky IsipHbIe cOeJUHEHUSI

OcCHOBHbBIE TIOHATUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPHU3aLUU, CPelHsAs MOJeKyJspHas macca. OCHOBHBIE
METOJbl ~ CHHTE3a  BBICOKOMOJIEKYJIAPHBIX  COEIMHEHUH  —  TOJUMepu3alus |
HOJIMKOH/IEHCALHSI.

OKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHSI BEILIECTB M UX MpPEBpaIllEHUI: O3HAKOMJICHUE
¢ oOpa3iamu MpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayJyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeAMETHBIX CBA3€M NpU M3yuyEeHUU OpraHudyecko xumuu B 10
KJIaCCE OCYIIECTBIIIETCS YEepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHH,
TaK W TOHATUH, SBIIAIOIIMXCS CUCTEMHBIMH JUISI OTIENbHBIX IPEIMETOB ECTECTBEHHO-
HAy4YHOTO LIMKJIA.

OOme ecTecTBEHHO-HAYYHbIC MOHATHUS: SBICHUE, HAyYHBIH (DaKkT, THIOTE3a, 3aKOH,
TEOpHs, aHajHh3, CUHTE3, KiIacCU(UKAIMs, TEPUOIUYHOCTh, HAONIOJICHHE, H3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTMPOBAHHE.

®usuka: Marepusi, dHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKyJa, SHEPreTU4eCKHi
YPOBEHbB, BEIIECTBO, TENIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PH3MUECKUE BEITHMUUHBI
Y €IMHUIBI UX U3MEPEHUS.

Buonorus: knerka, opranusM, 6uocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTMYECKN aKTUBHBIE BellecTBa (O€IKH, YTIACBOIBI, JKUPBI, (DEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE IOPO/IbI, TOJIE3HBIE UCKONIAEMBbIE, TOINIUBO, PECYPCHI.

TexHoyorHsA: MUIIEBBIE NPOAYKTHI, OCHOBBI PAlMOHAJIBHOTO IUTAHUS, MOIOLIUE
CPEICTBA, JEKApCTBEHHbIE U KOCMETHYECKHE Ipernaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckune 0CHOBbI XUMHUH

XUMHUECKUI 37eMeHT. ATOM. Snpo artoma, H30TONBL. JIEKTPOHHAs 00O0JOYKa.
DHEpreTU4eckue YpPOBHH, IOAYPOBHH. ATOMHBIE OpOWTamu, S-, p-, d- DJICMCHTEHL
Oco0eHHOCTU paclpeiesIeHHs] AJIEKTPOHOB MO OpPOUTANIIM B aToMax 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpalnsi aTOMOB.

[Iepnonnueckuit 3akoH u Ilepuoguueckas cucreMa xumMudeckux snemeHtoB JI. H.
MenpeneeBa. CBs3b NEpUOIUYECKOr0 3akoHa U Ilepumoamyeckoil CUCTEMBI XMMHUYECKUX
anemenToB /. 1. MeHnneneeBa ¢ COBpeMEHHOM TeOprel CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
MU3MEHEHUS! CBOMCTB XMMMYECKHX 3JIEMEHTOB M OOpa3yeMbIX MMHU IPOCTBIX U CIOKHBIX
BELIECTB I10 TPYIIaM U MepruoiaM. 3HaueHHE NEPUOJUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BUIbI XUMHUECKOW CBSI3M (KOBaJCHTHAas
HeTIoJIApHAast ¥ MOJIsIpHAsi, HOHHAsI, MeTajuTiuecKkas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOMN
XUMHYECKONH cBsi3u  (OOMEHHBI W JOHOPHO-AaKIENTOPHBIN). BomopoaHas  CBS3b.
BanenTtHocTh. OnekTpooTpunareabHocTh. CTeneHb OkucaeHus. IoHbl: KaTHOHBI U aHUOHBI.

BemectBa MOJEKYJISpHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBa. THIBI KpPUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMICTBAa BELIECTB OT
THUIA KPUCTAJUIMYECKON PEIIETKU.

[TonsiTne o nucnepcHeIX cucreMax. McTuHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBas
J10JIs BEILlECTBA B PACTBOPE.



Knaccudukanuss HeopraHmdeckux coequHeHHd. HoMeHknaTypa HeopraHMYecKHUX
BellecTB. ['eHeTnyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, NMPUHAIISKAUIMX K Pa3INYHbIM
KJIACCaM.

Xumnueckas peakius. Kiaccudukanus XMMUYECKHX peakUuil B HEOPraHWYECKOW U
OpraHMYECKOM XMMHH. 3aKOH COXpPAaHEHMsI MacChl BELIECTB, 3aKOH COXPaHEHUs U
IPEBPALIEHNS] SHEPTUU IIPU XUMHUECKUX PEAKIIHIX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT PaziIHuHBIX (GakTopoB. OOpaTuMbIe peakiuu.
Xumnyeckoe paBHoBecHe. DaKTOPHI, BIMSIONIME HA COCTOSHHE XMMHMYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlarense.

Onexrponutnyeckas auccoruanysi. CUibHbIe U ciadble 37IeKTpoiauThl. Cpena BOJHBIX
pacTBOpOB BEIIECTB: KHCIas, HEUTpallbHas, II€JI0YHasl.

OKHCANTENBEHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKClepUMEHTAIbHBIE METO/Ibl U3YUYEHMsI BEILIECTB M X MPEBPALLEHUI: 1EMOHCTpAIHs
tabmur «llepuoamueckas cucremMa XuMUYeckux diaeMeHToB [[. M. MengeneeBay, u3yueHue
MoJielIe KpHUCTANIMYECKUX pEIIETOK, HAOJIOJEHUE M OIMCaHHE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (pPa30KEHUE NEPOKCHIA BOJIOPOJAA B NMPUCYTCTBUU KaTaiau3aTopa,
ONpe/Ie/IEHUE Cpeibl PAcTBOPOB BELIECTB C IIOMOIIBIO YHHUBEPCAJIbHOIO WHAMKATOpA,
peakuu MOHHOTO OOMEHa), TPOBEIEHHE MPAKTUYECKOH paboThl «BiusHHE pa3IuYHbIX
(axTOpOB Ha CKOPOCTH XUMUYECKON pEaKIimy.

PacuérHsble 3anaun.

Pacu€rbl mo ypaBHEHMSAM XMMHMYECKUX pEaKIUil, B TOM YHUCJIE TEPMOXHMHUYECKUE
pacuérhl, pacuéThl C UCTIOIb30BAHUEM MOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heoprannueckass xumus

Hewmerannel. Ilonoxxenue HemeramnoB B Ilepumoauueckoil cucTeMe XMMHMUYECKUX
anementoB JI. . MenneneeBa nu 0coOEHHOCTH CTPOEHHs aToMOB. DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJLIOTpONHsS HEMEeTaUIoB (Ha MpuMepe Kuciaopoma, cepsl, ¢ochopa u
yIieposa).

XVUMHUYECKHE CBOMCTBA BAXXHEHIINX HEMETAJUIOB (TAJOTCHOB, Cephbl, a3oTa, (ocdopa,
yIriaepoAaa W KpPEMHMs)) M MX COEAUHEHMHM (OKCHIIOB, KHUCIIOPOACOAEpXkAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCTUHEHUN).

[IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Mertannsl. [lonoxenue metannos B Ilepuonnyeckoil cucteMe XMMHUYECKUX IEMEHTOB
. N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX O0OJOYEK aTOMOB METAJLIOB.
O0mue ¢usnueckue cpoicTBa MeTauioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHYECKUH psij
HaIPSHKEHUN METaJIOB.

XUMHUECKHE CBOMCTBA BAXKHEHIIMX METAIOB (HATpHM, Kajaui, KalblUid, MarHui,
QTIOMUHUM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHEHUM.

O6mme ciocoOsI moyyeHHus: MeTauioB. [IprMeHeHre MeTayuIoB B OBITY U TEXHHKE.

OKCIepUMEHTANIbHBIE METO/bl M3YyYEHHUS BELIECTB M MX NPEBpAIICHUN: H3YUYEHHE
KOJUIEKIMU «MeTaibl U CIIaBbl», 00pa3l0OB HEMETAUIOB, PEUICHHE SKCIIEPUMEHTAIBHBIX
3a1a4, HaONIOJCHHWE W ONHCaHWe JIEMOHCTPALMOHHBIX W  JIAOOPATOPHBIX  OIBITOB
(B3auMosielicTBHE THUIPOKCHA AJIFOMUHUS C PaCTBOPAaMH KHUCIIOT U IIIEJIoYell, KaueCTBEHHbIE
peakiuy Ha KaTHOHBI METAJIJIOB).

PacuérHsble 3anaun.

Pacuérel Macchl BemecTBa MWIM 00bEMa Ta30B MO M3BECTHOMY KOJHMUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYacTBYIOIIMX B PEAKIMM BELIECTB, pacy€Thl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUA U )KU3Hb

Ponmp xumMuum B 00ecreYeHHHM OSKOJOTHUYECKOW, JHEPreTHYECKOM U  THIIEBOMN
0€30MacHOCTH, Pa3BUTUM MeIULMHBL. [loHATHE O HaydyHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMUYECKUX PEAKLIUN.



[IpencraBnerns 00 o0OWMX HAYYHBIX MPHHLOUIAX MPOMBIIIICHHOTO TOJXYYEeHUS
BAKHEHIINX BEIIECTB.

UYenoBek B MHpe BELIECTB M MAaTEPUAIOB: BAXKHEHUIINE CTPOUTENIbHBIE MATE€pHalbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KEpaMUKA, MaTepUaibl Uil dJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHMYECKNE U MUHEPAJIbHbIE YIOOPEHMS.

X¥UMHS U 30POBBE YEJIOBEKA: MPAaBWIA MCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 6E30MaCHOTO MCIIOB30BaHMS MIPENapaToB OBITOBOM XUMHH B TOBCEAHEBHOM KU3HHU.

MexmpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBsI3€i pU N3YYEHUH O0IeN U HEOPTaHUYECKOW XUMUU
B 11 kjacce oCyLIeCTBISETCS 4Yepe3 MCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAay4HBIX
HNOHATUH, TaK M TOHITUH, SBJISIOUIMXCS CHUCTEMHBIMH JUISl OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01mue ecTecTBEHHO-HAy4HbIE MOHATHUS: Hay4dHbIM (DaKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaJIM3, CHHTE3, KJIacCUPUKalus, MNEpPUOAUYHOCTb, HAOIIOJEHHE, SKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuka: mMarepus, SHEprus, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
paZMOaKTUBHOCTh, MOJIEKYJIa, HSHEPreTUYECKUH YpOBEHb, BEIIECTBO, TEJNO, OOBEM,
arperaTHOe COCTOSIHME BEIIECTBA, (M3NYECKHE BEIUYMHBI M CIUHHIBI UX HM3MEPEeHHUS,
CKOPOCTb.

Buonorusi: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OPraHU3ME.

I'eorpacdusi: MuHepasnsl, FOpHBIE IOPO/IbL, TOJIE3HBIE HCKONIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHonmorus:  XUMH4YECKass  IMPOMBIIIJIEHHOCTb,  METAJUIypPrus, IMPOU3BOJCTBO

CTPOUTCIIbHBIX MaTcpHualios, CEIIbCKOXO3SMCTBEHHOE MMpOn3BOACTBO, MMUIICBasa
IMPOMBIINIIICHHOCTD, (bapMaIIeBTI/I‘-IeCKaSI MPOMBIIIJICHHOCTDb, IMPOU3BOACTBO KOCMETHYCCKUX
npernaparos, IMPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuraioB, OJICKTPOHHAaA

MMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'HH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3yJibTaTaM OCBOCHUS OOYYAIOIIMMUCS
nporpaMm  cpeAaHero  obmero  oOpa3oBaHusi  (JIMUHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHo-MeToquueckoil OCHOBOM ISl pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHS TPOTPAMM CpEIHEro 0o01ero o0pa3oBaHUs SBISETCS CHCTEMHO-IESTETbHOCTHBIN
HOJIXO/I.

B cooTBeTcTBUU C CHCTEMHO-IEATENIBHOCTHBIM MOAXOAOM B CTPYKTYPE JMYHOCTHBIX
pe3yabTaTOB OCBOSHHS TNpeaMera «XHMHUS» Ha YPOBHE CpeaHero oOIiero ooOpa3oBaHUs
BBIJIETICHBI CIIEYIOIINE COCTABIISIOIIHE:

OCO3HaHUE 00YYaAIOIIUMHUCS POCCUMCKON IPa’kJaHCKOW MJICHTUYHOCTH — FTOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOONIPEIEIIEHHUIO;

HaJIM4re MOTHBAIMU K 00yUYECHHIO;

LIEJICHAIIPABJIICHHOE pPAa3BUTHE BHYTPEHHMX YOEXIAEHMHM JIMYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEN M NCTOPUYECKUX TPaIULUil 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH 00y4aroluXxcsl pyKOBOJICTBOBATHCS B CBOEH JI€ATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, MHPHUCYIIMMH IEJIOCTHOM CHCTEME XUMHUYECKOIO
00pa3zoBaHuUs;

HaJIM4Me TPABOCO3HAHUS KOJIOTMYECKON KYJIBTYPhl U CIIOCOOHOCTH CTAaBUTh LIENH H
CTPOUTD JKU3HEHHBIE IJIaHbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS MpeaMeTa «XHUMHs» JOCTUTAIOTCS B €IUHCTBE
y4eOHOW U BOCHMTATENbHOM JAEATEIbHOCTH B COOTBETCTBUM C TI'yMaHHCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSAMHM M MJI€ATaMH POCCHHMCKOIO
IpaXXJIaHCKOTO O0OIIecTBa, MPUHATHIMH B OOIIECTBE HOpPMaMH M TPAaBWJIAMHU TTOBEICHHS,
CIIOCOOCTBYIOLIMMHM ~ IIpOLlECCaM ~ CaMOIIO3HAHHUS, CaMOpa3BUTUS U  HPABCTBEHHOIO
CTaHOBJICHUSI INYHOCTH 00YyYaOLINXCS.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS npeaMeTa «XUMHUD» OTpa’karoT
c(OPMHPOBAHHOCTH OTBITA MMO3HABATEIBHON M MPAKTHYECKOW NESITEIHLHOCTH OOYYaOLIHXCS
[0 peayin3alliy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpaskaiaHCKOro BOCIIUTAHUS:

OCO3HAHMS OOYYAIOUIMMHCS CBOMX KOHCTUTYHIHOHHBIX TIpaB W 00sS3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPAaBONOPSIKY;

IPEJCTaBICHNS O COLUAIBHBIX HOpPMax M IpaBWJIaX MEKIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKOM JESATENIbHOCTH IPHU CO3JaHUU Y4EOHBIX
NPOCKTOB, PEHICHWH YYEeOHBIX M IIO3HABATENBHBIX 3aJa4, BBINOJHEHUH XHMHUYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M INPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JPYTUX IPU aHAJINW3€E Pa3IMUHbIX BUJOB Y4€OHOU NESTEIbHOCTH;

2) IATPHMOTHYECKOT0 BOCTINTAHMSA:

LEHHOCTHOTO OTHOLIEHMSI K MCTOPUYECKOMY M HAyYHOMY HACJEIHI0O OTEUECTBEHHOM
XUMUU;

YB@KEHHSI K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUHU M MPAKTHUYECKOTO MPHUMEHEHHS
XMMHH, OCO3HAHUS TOTO, YTO JTIOCTH)KEHUSI HAYKH €CTh PE3YJIbTaT JUINTEIbHBIX HAOIIOICHUH,
KPOIIOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOUCKOB, TOCTOSTHHOTO TpyJa YYEHBIX U ITPAKTHKOB;

MHTEpeca M II03HABATEJIbHbIX MOTHBOB B IOJYYEHMH U TOCIEIYIOIIEM aHaJln3e
MH(pOpPMAIIMU O IEPETOBBIX TOCTHIKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:



HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 NTOBE/ICHUS;

CIIOCOOHOCTH OILIEHHMBAaTh CHUTYyallMM, CBSI3aHHBIE C XMMHUYECKUMHU SIBICHUSMH, U
IPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTHPYSICh HA MOpAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIIEHMBAaTh CBOE IMOBEJACHME M TOCTYIKM CBOMX TOBAPUILEH C MO3ULUHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ATUX NOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHUS IIEHHOCTEH 3A0poBOro M 0e30macHoro o0pasza KH3HH, HEOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (hU3NYECKOMY U TICUXMYECKOMY 3/I0POBBIO;

COOIOICHHS TTPaBWJI OE30MMACHOTO OOpAIEHUS C BEIISCTBAMHU B OBITY, TIOBCETHEBHOM
YKU3HU U B TPYJIOBOM J€SATENBHOCTH;

NOHUMAHUS LEHHOCTH TPaBWJI WHAMBHIYaJIbHOTO U KOJUIGKTUBHOTO O€301MacHOTro
MIOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUs MOCIEACTBUN U HEMPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aKOIoJs,
HapKOTUKOB, KypeHus);

5) TpynoBoro BocnuTaHus:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4YE€OHO-MCCIIEI0BaTENbCKONW JI€ATEIbHOCTH,
0OLIECTBEHHO TOJIE3HOM, TBOPUYECKOMN U APYrUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B pEIICHWH MPAKTUYECKUX 3a7ady COLUAIbHOMN
HaIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

UHTEpeca K MPAKTUIECKOMY U3YyUYSHHIO POoQecCcruii pa3InyHoOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUHU;

YBa)XEHHUSA K TPYJLY, JIOASIM TPYJla U pe3ysbTaTtaM TpyAOBOH €ATENbHOCTH;

TFOTOBHOCTU K OCO3HAHHOMY BBIOOPY HHIMBUAYAIbHOM TPAaeKTOpUHU OOpa30oBaHUS,
Oyaymeii mnpodeccun W peann3anud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTpeOHOCTEH 00IIecTBa;

6) 3K0J10rMYEeCKOro BOCTIUTAHMSI:

9KOJIOTMUECKH  IIeJIECOO0pa3HOr0  OTHOIIEHUS K MpUpOAe, KaK HCTOYHHUKY
CYLLECTBOBAHMS KU3HU Ha 3eMIIE;

NOHUMAaHUs  TJIOOAIBHOTO  XapakTepa  HAKOJOTHYECKUX  MpoOJieM,  BIUSHHA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOHON U COLIMATILHON Cpeibl;

OCO3HaHUs HEOOXOJUMOCTH HCIOJB30BaHUS JOCTHKEHUM XUMHUHU JJs PELICHUS
BOIPOCOB PaI[MOHAIBHOIO ITPUPOIONOIb30BAHUS;

AKTUBHOTO HENPUSTHS JEUCTBUMN, IPUHOCAIIMX BPE] OKpYXKarollel IpupoIHOH cpere,
YMEHHUS IIPOrHO3UPOBATh HeOJIaronpusITHbIE HKOJIOTUYECKUE HOCIIEACTBUS
MPEANPUHUMAEMBIX JICUCTBUI U IPEAOTBPAIIATh UX;

HQJIMYMUS Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, SKOJIOIMUECKON KyJIbTYpbl, OIbITa
JESTEIbHOCTH  HKOJIOTMYECKOM HAIpaBIEHHOCTH, YMEHHS pPYKOBOACTBOBAaTbCS HMMH B
N03HABATEIbHON, KOMMYHHKAaTUBHOW M COLMAJIBbHON NPAKTUKE, CIOCOOHOCTH MU YMEHHUS
AKTHUBHO MPOTHUBOCTOSTH UJEOIOTUN XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON NMPaKTUKU;

NOHUMAaHUS CHeNU(UKA XUMHUHU KaK HayKH, OCO3HaHHs €€ poiu B (popMUpOBaHHH
palMOHAJIBHOIO HAy4YHOTO MBIIUIEHUS, CO3JaHUM IIEJIOCTHOIO IpEACTaBICHUs 00
OKpYyXaloIlleM MHpEe KaK O €IMHCTBE IpPHUPOJbl U YEJIOBEKa, B IMO3HAHUU MPUPOJHBIX
3aKOHOMEPHOCTEH M peIIeHHH MTPOOIEM COXpaHEHHsI IPHUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUH Ui COBPEMEHHON LMBWIM3ALMUU: B €€
T'YMaHUCTHYECKON HAIPaBJICHHOCTH U BayKHOM POJIM B CO3JJaHMM HOBOM 0a3bl MaTepHUaIbHOU
KyJIbTYpBl, PpEIICHUH TJI00aJbHBIX MPOOJEM YCTOHYMBOTO pa3BUTHA 4YeJIOBEUECTBA —
CHIPbEBOM, SHEPreTUUECKOW, MHUIEBOM W SKOJOTUYECKOM O€30MacHOCTH, B Pa3BUTHUU



MEMIIMHBI, 00CCTICYCHUH YCIIOBUN YCIIEITHOTO TPYJa M SKOJIOTHYECKA KOM(MOPTHOU KU3HU
KaKJIOTO WIeHa O0IIeCcTBa;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJOB IO3HAHUS,
UCTIONB3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJydaeMbIe 3HAHUS
JUIST aHAIM3a W OOBSICHEHHS SIBJICHUH OKPYKAMOIIET0 MHUpPAa U TMPOWCXOMANMX B HEM
W3MCHEHUH, YMEHUS JelaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYUYHBIX (DAKTOB H
UMEIOIINXCS JAHHBIX C TENBIO TIOTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO HCIONB30BaTh XHUMHUYCSCKUE 3HAHUS I PEIICHUS
po0JIeM B PeaTbHBIX JKU3HCHHBIX CUTYaIUSX;

WHTEpeca K IO3HAHUIO M HCCIICIOBATEIICKON JACSITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPBIBHOMY 00pa30BaHHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMA TI0O XHMHU B COOTBETCTBHUHM C JKU3HECHHBIMH
NOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyAa B pa3IMYHBIX cdepax mnpodeccHoHATBHON
JIEATEILHOCTH.

METAIIPEMETHBIE PE3YJBbTATbI

MertanpeaMeTHbIe pe3ybTaThl OCBOEHUS Y4eOHOro mpenMera «XuMus» Ha ypOBHE
CpeaHero odmiero oopa3oBaHus BKIOYAIOT:

3HaYUMBbIC IS (DOPMUPOBAHUS MHPOBO33PEHHS O0YUAIOIIUXCS MEKIUCIUILTMHAPHBIE
(MexTIpeIMeTHBIC) OOIIeHAYYHbIE TMOHSATHUS, OTPAXKAIOUINE [IETOCTHOCTh HAyYHOU KapTHUHBI
MUpa U crienu(UKy METOJIOB MO3HAHMSI, HCIOJIb3YyEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus,
BEIIIECTBO, DHEPIHsi, SBICHUE, TMPOIECC, CUCTEMa, HAy4YHBIM (aKT, MPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTbH, 3aKOH, TEOPHs, UCCIEIOBaHNE, HAOIOICHHUE, U3MEPEHHE, IKCIIEPUMEHT U
JpyTHe);

yHHUBEpcajdbHble  yueOHble  JelcTBUs  (TIO3HABAaTeNbHbIE, KOMMYHHUKATHBHBIC,
perynatuBHbIe), obecneunBaromue (opmupoBaHue (QYHKIMOHANBHON TPaMOTHOCTH U
COLIMAJIbHOW KOMIETSHIIMH 00YYarOIIUXCs;

CIOCOOHOCTh ~ OOYYAIOIIMXCSI  MCHOJB30BaTh OCBOCHHBIE  MEXJIUCIUILUIMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHHUS M YHUBEpCAJIbHBIE y4eOHBIC NEHCTBUS B MO3HABATENHLHOU H
COLIMAJIbHOU MPAKTHKE.

MertanpeamMeTHble pe3ylbTaThl OTPAKAIOT OBJIAJICHHUE YHUBEPCAIBHBIMH YYEOHBIMHU
MO3HAaBaTEeNbHBIMH, KOMMYHHKATUBHBIMU U PETYISTUBHBIMU JCHCTBHUSIMH.

OBiaeHHe YHUBEPCAJIbHBIMU YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTUYeCKHUE eiiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATh M AaKTyaIM3UPOBATH MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATh LENH JACATEIbHOCTH, 3a7aBasi MapaMmeTpbl U KPUTEPHUH HX TOCTHKECHHUS,
COOTHOCHUTH PE3YJIbTAThl ACITEILHOCTH C TIOCTABICHHBIMU IIETISIMU;

UCTIONB30BaTh MPU OCBOCHUM 3HAHHMM MPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPU3HAKM TIOHATHH M YCTAaHABIMBATh WX B3aUMOCBSI3b, HKCIIONIB30BAThH
COOTBETCTBYIOIIME OHATHUSA /U O0BSICHEHUS OTJCIbHBIX (DAKTOB U SIBJICHHIA;

BBIOMpAaTh OCHOBAHMSI M KPUTEpPHH IS KiIacCU(UKAIMKM BEIIECTB U XHUMHUYECKUX
peaxkLuii;

yCTaHABIMBATh IPUYNHHO-CIIEICTBEHHBIC CBSA3H MEKIY U3Y4aeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTHUECKHUE PACCYXKIACHHUS (MHIyKTUBHBIC, EAYKTHBHbBIC, MO AaHAJIOTHH),
BBISIBJISITH ~ 3aKOHOMEPHOCTM U MPOTUBOPEYUS] B pPACCMATPUBAEMBIX  SIBIICHUSX,
(dbopMyIUpPOBaTH BHIBOJIBI U 3aKIIOUCHUS;

OPUMEHATh B TMpOIEcCe IMO3HAHUS, WCIONb3yeMble B XHUMHH CHMBOJHYECKUE
(3HaKOBBIE) MOJAENH, MPEOOPA3OBLIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKHH 3HAK



(cuMBOJ) 3J€MeHTa, XUMHMUeckas (opMmysa, ypaBHEHHE XHMHMUYECKOM peakuuu — Ipu
pelieHnn Y4YeOHbIX IIO3HABaTENbHBIX M MPaKTUYECKUX 3a7ady, MPUMEHSITh Ha3BaHHbIE
MO/JI€IbHBIE IPEJICTABICHHUS JUIsl BBISIBIICHUS XapaKTEPHbIX MPU3HAKOB U3yYaeMbIX BEIIECTB U
XUMHUYECKUX PEAKLIUN.

2) 6a30BbIe HcCIeN0BaATEIbCKUE 1eHCTBUA:

BJIa/I€Th OCHOBAMHU METO/IOB HAYYHOT'O TIO3HAHMSI BEILIECTB U XUMUYECKUX PEaKIUil;

dopMynupoBaTh LEAM W 3aJa4d HCCIEIOBAHHUS, MCIOJIB30BATh IIOCTABICHHBIE W
CaMOCTOSITENTFHO C(OPMYJIMPOBAaHHBIE BOMPOCH B KadecTBE HHCTPYMEHTA IIO3HAHHUA U
OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3bl 10 MPOBEPKE NPABUIBHOCTU BBICKA3bIBAEMBIX
CyKJICHHH;

BJa/I€Th HaBBIKAMHM CaMOCTOSTEIBHOIO IUIAHWPOBAHMUS U NPOBEICHMSI YUEHHUYECKUX
SKCIIEPUMEHTOB,  COBEPIICHCTBOBaTH yMEHHUS HaOIoAaTh 3a  XOJOM  IIpolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €T0 pe3yibTar, (HOpMyIHpOBaThb O0OOOIIEHHUS W BBIBOJBI
OTHOCHUTEJIbHO JIOCTOBEPHOCTH PE3YJbTaTOB HCCIEIOBAHUS, COCTaBISATh OOOCHOBAaHHBIN
OTUET O IpoieTaHHON padoTe;

NpUOOpETaTh OMBIT YYEHHUUECKOW MCCIIECOBATEIILCKON U MPOEKTHOM NEATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIBHOMY IOHMCKY METOJIOB PEIICHHS
NPAaKTUYECKUX 3aJa4, IPUMEHEHUIO PA3INYHbIX METOJO0B ITO3HAHUSI.

3) padora ¢ nunpopmaumeii:

OpUEHTHPOBAThCSI B pPA3IMYHBIX HCTOYHHMKAX HH(pOpMauuu (Hay4dHO-TOIYJIspHAas
JaUTepaTypa XUMHYECKOIO COJEp)KaHUs, CIpaBOYHbIE mocolus, pecypcbl MHTepHera),
aHATM3UPOBaTh HMHMOPMAIMIO PA3IMYHBIX BUAOB M (OPM TPEACTABICHUS, KPUTHUECKU
OLICHMBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dopMynHpoBaTH 3amMpOCHl U MPUMEHATH Pa3IMYHBbIE METOIBI MPU MOHMCKE W OTOOpe
UH(POPMALINHU, HEOOXOAUMOM ISl BBITTOJIHEHHUS YUEOHBIX 33124 ONpPEeNEHHOTO THIIA;

npruoOpeTaTh OMBIT UCTIONB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHMA
Y Pa3JINYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (opMy mpencTaBieHUs HH(DOpMAITUH
(cxemsl, rpauKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJb30BaTh HAyUHBIM S3bIK B KayecTBE CpPEACTBA IMpH pPadOTe C XUMHUYECKOU
uHpopMalueil: NMPUMEHITh MEXIpeAMETHbIE ((U3MUEeCKHe M MaTeMaTU4YeCKue) 3HAKH U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJIATHOCTH.

OBiageHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAaeMOW TEeMBl B XOJ€ MAHAajora H/HiH
JIMCKYCCHH, BBICKa3bIBaTh WJAEH, (HOPMYITHpPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJITHEHMS NIPEIJIOKEHHON 3a/1a4H;

BBICTYNIaThb ~ C  MpPE3EHTAlMel  pe3yibTaTOB  IO3HABATEIBbHOM  JI€ATENbHOCTH,
MOJyYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU NIPHU BBINOJIHEHUU
XUMHUYECKOT0 SKCIIEPUMEHTA, MMPAKTUYECKONW padOThI IO MCCIIET0BAHUIO CBOWCTB U3yYaeMbIX
BEIIECTB, pean3alil Y4eOHOTO MpoeKTa U (HOPMYITHUpPOBATH BBIBOJBI IO pe3yJbTaTaM
NPOBENEHHBIX MCCIIECAOBAHUM MyTEM COTJIACOBAHUS MO3UIMHA B X0/€ 00CYX/IeHUS U 0OMeHa
MHEHUSIMH.

OgBiageHne YHMBePCAJIbHBIMHU PeryisiTHBHBIMH 1CHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO [T03HABATENBHYIO JIEATEIBHOCTD,
orpenenss e€ e U 3a7add, KOHTPOJIMPOBATH U 10 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
npe/ylaraéMblii  aNrOpuTM JIEUCTBUN IPH BBINOJIHEHWH YYE€OHBIX U HCCIEIO0BATENIbCKUX
3aja4, BEIOMpaTe Hanbosee F3PPEKTUBHBIN CMIOCO0 UX PEIICHUS ¢ yUETOM MOTYyYSHHS HOBBIX
3HAHUH O BEILIECTBAX U XMMHUYECKUX PEaKILIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CaMOaHaiu3a U
CaMOOILICHKH.



INPEJIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMus» OTpaXaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHHN O XHUMHYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAYYHOW KapTUHBI MHpPA, POJIM XUMHUH B TO3HAHHWH SIBJICHUW MPHUPOJBI, B (OPMUPOBAHUN
MBIIIJIEHUS U KyJIbTYPhl JTUYHOCTH, €€ (PYHKIMOHATHHOM IPaAaMOTHOCTH, HEOOXOIUMOM s
pelleHns MPaKTHYECKUX 3a7ad M DKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM Cpesie;

BIAJICHUE CHCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJATraroLIve
HNOHATHSA (XUMHUYECKHM JJIEMEHT, aTOM, »JJEKTpOHHas o000JoYka aroma, MOJIEKyJa,
BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIEHOCTh, XHMHUYECKas CBs3b, CTPYKTypHas (opmyina
(pa3BépHyTasi M COKpai€HHas), MOJIb, MOJISIPHAsI Macca, MOJSIPHBIM 00BEM, YIIIEpOIHBIN
CKeJeT, (pyHKUMOHalIbHAsl TpyIna, paguKai, U30MepHsi, U30MEphbl, FTOMOJIOIMUECKUN psi,
TOMOJIOTH, YTJI€BOJIOPO/bI, KUCIOPOA U a30TCOJEprKallie COeAUHEHNS, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHMsI); TEOPUM M 3aKOHBI (Teopus
CTpoeHMsI opraHudeckux BemectB A. M. ByTnepoBa, 3aKkOH COXpaHEHMsI Macchl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN fA3BIK XMMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B
OCHOBE TIOHUMaHUS IPUIMHHOCTH M CUCTEMHOCTH XUMUYCCKUX SBIICHUH, (DAKTOIOTHYSCKHE
CBEIICHMsI O CBOICTBaX, COCTaBe, MOJYYEHUU U OE30MaCHOM HCIOJb30BAaHUU BaKHEHIIMX
OpPraHMYECKUX BEILECTB B OBITY U MPAKTHUUECKOH 1€ATEIbHOCTH YEJIOBEKa;

chOPpMUPOBAHHOCTh ~ YMEHHMM  BBISBISATh  XapaKTepHbIE  MPHU3HAKK  TIOHSTHUH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUS MPU ONMKUCAHUU
COCTaBa, CTPOEHUS U IIPEBPAIICHUIN OPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUH UCNOIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHMUSI
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (OPMYT OpPraHUYECKUX
BEIIECTB M YPAaBHCHHM XHMHYECKUX PEaKIWW, M3TOTAaBIMBATh MOJEIU MOJEKYJI
OpraHMYECKUX BEUIECTB Uil WUIIOCTPAUUU WX XHMHYECKOTO U IMPOCTPAHCTBEHHOI'O
CTPOCHHMSI;

chOpMUPOBAHHOCTh ~ YMEHMM  YCTAHaBIMBATh  NPHUHAMICKHOCTh  U3YUCHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY KIaccy/TpyIine
COETMHEHU (yriieBogopossl, KHCJIOPOJT u azoTcojepxKalne COETUHEHMUS],
BBICOKOMOJIEKYJISIPHBIE ~ COEIMHEHUs), JaBaTb WM Ha3BaHUS IO CHCTEMaTH4YeCKOU
HoMmeHkiatype (IUPAC), a Takxke NpUBOAUTH TpPUBHUAIbHBIE HA3BaHMsI OTIEJIbHBIX
OpraHMYECKUX BELIECTB (3TUJICH, MPONWIEH, alleTUIIEH, STUICHIVIUKOJb, TJIMLIEPUH, (EeHO,
dopMmanbierus, aueTalbIerusi, MypaBbUHas KHUCIIOTa, YKCYCHas KHCIIOTa, OJICMHOBAs
KHCJI0Ta, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmall, [eJUTH0I103a, TIUIHIH);

c(hOpMUPOBAHHOCTh YMEHHS OMPEIEIATh BUABI XUMHUYECKOW CBSI3U B OPTraHUYECKUX
COEIMHEHUSIX (OIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS MMPUMEHSATDH MOJIOKEHUS TEOPUH CTPOCHUSI OPTraHUYECKUX
BemecTB A. M. ByTiepoBa ajist 0ObSICHEHHUST 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PHU3IUUECKUE H
XUMUYECKHE CBOWCTBA THUIHMYHBIX TMPEIACTABUTEICH PA3IMUHBIX KJIACCOB OPTraHUYECKHX
BEIeCTB (METaH, dTaH, ITHWJICH, MPONWICH, aleTwieH, Oyramuen-1,3, merunOyranuen-1,3,
OEH30JI, METAaHOJ, ATAHOJI, STHJICHIJIUKOJb, TIIMLIEPHUH, (PEHOI, alleTaabAeTH/l, MypaBbUHAS U
YKCyCHas  KHUCJOTBI, TJIIOKO3a, KpaxMmaja, LeJUI0j03a, AaMHHOYKCYCHas  KHCJIOTa),



WUIFOCTPUPOBATh TI'€HETHYECKYK) CBSI3b MEXKJIYy HHMMH YPaBHEHMSMHU COOTBETCTBYIOLIUX
XUMHAYECKHUX PEaKIUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTb MCTOYHUKU YTJIEBOJIOPOIHOTO CHIPHS
(HedTb, IPUPOAHBIN ra3, yrojip), COcOObl UX MEPEpadOTKU M MPAKTUYECKOE NMPUMEHEHHE
IPOAYKTOB MEPEPAOOTKH;

c(OPMHPOBAHHOCTE YMEHHU TNPOBOAWUTH BBIYMCICHUS MO0 XUMHUYECKUM YpPaBHEHUSIM
(maccbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WIJIM MPOJYKTa PEAKIMHM MO M3BECTHBIM
Mmacce, 00bEMyY, KOJIMUECTBY OHOIO U3 HUCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c()OPMHUPOBAHHOCTh YMEHHUH BJIAJNETh CUCTEMOW 3HAHWH 00 OCHOBHBIX METOJaxX
HAay4HOI'O IIO3HAHMS, MCIOJB3YEMbIX B XMMHHM IIPU HM3YYEHHUH BEIIECTB M XHMHUYECKHUX
sBIeHUi  (HaOdrosieHue, W3MEpeHHe, JKCIEPUMEHT, MOJEIMPOBAaHUE), HCIOIH30BAThH
CUCTEMHbIE XUMHUYECKHE 3HAaHUS /Js TNPUHATHS pEIICeHUH B KOHKPETHBIX JKU3HEHHBIX
CUTyalUsIX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHHI COOJIOATh MPAaBUIIA TIOJIH30BAHUS XUMUYECKON TOCYI0M
U JabopaTopHBIM OOOpYIOBaHWEM, a TakKXKe NpaBWiIa OOpaIIeHUs C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKLHUSMH IO BBIITIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBHIMONHATH XMMUYECKUN SKCIEPUMEHT
(npeBpallieHns OpraHMYECKUX BEIIECTB IPU HArpeBaHUM, MOJYYEHHE ATUIIEHA U H3Yy4YCHHE
€ro CBOWCTB, KaYeCTBEHHBIC PEAKIIMH OPTaHWYECKUX BEIIECTB, ACHATypauus OENKOB MpHU
HarpeBaHUM, LBETHBIE pPEAKIUM OEJIKOB) B COOTBETCTBUM C TMPaBWIAMH TEXHUKH
0€30macHOCTH TpH OOpalleHWH C BEImEeCTBAMH U J1a0OpaTOpHBIM 00OpYyIOBaHHEM,
NPEACTaBIATh PEe3yNbTaThl XWMHUYECKOTO OJKCIEepHUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIINX PeaKUuil 1 (HOPMyITUPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XUMUYECKYIO0 HH(OpMAIHIO,
NOJy4YaeMyl0 M3 pa3HbIX MCTOYHUKOB (cpelacTBa MaccoBol HHpopmauuu, MHTepHeT H
JPYTHX);

c(OPMHPOBAHHOCT, YMEHHH COONIOAATh TpaBHJIa SKOJIOTHYECKU IIETIECO00Pa3HOTO
NOBEJICHNUSI B OBITY M TPYIOBOW NEATETBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBbS H
OKPY’KaloIlle MPUPOJHOM Cpelpl, OCO3HaBaTh OMNACHOCTh BO3ACUCTBUS Ha JKHUBBIC
OpraHu3Mbl OIPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbIca mokaszatens I1/IK,
HNOSICHATh Ha TIpPUMEpPax CHOCOObI YMEHBIIEHUS U MPENOTBPALICHUS HUX BPEIHOIO
BO3JICHCTBHSI HA OPTaHMU3M YEJIOBEKa;

JUIs1 00YYaIOIIMXCsl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE MTPUMEHSTh
3HaHHSA 00 OCHOBHBIX JOCTYIHBIX METO/1aX MMO3HAHHUS BELIECTB U XUMUUECKHX SIBJICHMIA;

JUIsL CIenblX W caaboBUASAIIMX OOy4YaloIUXCs: YMEHHME MCIIONb30BaTh peIbeHO-
TOYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anvcn XuMu4eckux Gpopmyir.

11 KUIACC

[IpenMeTrHble pe3ynbTaThl OCBOEHMS Kypca «OOmas M HEopraHudeckas XHMHsD»
OTpaXXkaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUN: O XMMHUYECKOH COCTaBISIOMIEH €CTeCTBEHHO-
HAYYHOH KapTHUHBI MHpA, POJU XUMHH B MO3HAHWU SIBJICHUN TPUPOABI, B (POPMUPOBAHUH
MBILUIEHNUS U KYJbTYpBl JIUYHOCTH, €€ (PyHKIMOHAJIBbHOM I'PaMOTHOCTH, HEOOXOJUMOW IJis
pelleHns MPAaKTUYECKUX 3a7ad M 3KOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM CpeE;

BIIAJICHUE CHCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJATrarolIve
HOHATHS (XUMHUYECKUH AJIEMEHT, aTOM, M30TOIl, S-, p-, d- AIEKTPOHHBIE OPOUTAIH aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJEHTHas, HMOHHAs, MeETajlIn4yecKas, BOJOPOJHas),
KpUCTAJUIMUECKass pEIIE€TKa, TUIbl XUMHUYECKUX PpEaKlUMi, pacTBOp, 3JIEKTPOJIUTHI,



HERJIEKTPOJIUTHI, AIEKTPOIUTHYECKAs] AUCCOLMALIMSI, OKMCIUTENb, BOCCTAHOBUTEINbD, CKOPOCTh
XUMHUYECKON  peaklluM, XHMHUYECKOE€ paBHOBECHE); TEOPUM U  3aKOHBl  (TeopHs
AJIEKTPOJIUTUYECKON auccounanuu, nepuoanudeckuid 3axkoH J[. M. MenneneeBa, 3aKkoH
COXPAHEHHUSI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUU NPU XUMHUUECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN $3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeKallie B OCHOBE IOHMMAHHUA NPUYUHHOCTM M CHCTEMHOCTH XMMMYECKUX SIBJICHUM,
(daxkToNOrMYecKre CBEIEHUS O CBOWCTBaX, COCTaBe, IMOJNYyYEeHHMH M 0Oe30macHOM
UCIIOJb30BAaHUM BAaXXHEMIIMX HEOPraHWYECKUX BEIIECTB B OBITY U IMPaKTHYECKOU
JIESITEIbHOCTH YEJIOBEKA;

cOPMHPOBAHHOCT, ~ YMEHHHA  BBISBIATH  XapaKTE€pPHbIE  TNPH3HAKH  IOHATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOLIUE MOHSITHUS NMPU ONMHCAHUU
HEOPraHWYECKUX BEIIECTB U X MPEBPALICHHUI;

c(OPMHPOBAHHOCTH YMEHUH HCIIOIB30BATh XUMUYECKYIO CUMBOJIHKY JJISi COCTABIICHHSI
(GopMysT BEemIeCTB W YpaBHEHUH XMMHUYECKHUX PEAKIHH, CUCTEMAaTHUYECKYyI0 HOMEHKJIATYpy
(IUPAC) u TpuBHanbHbIE Ha3BaHUS OTAEIbHBIX HEOPraHMYECKUX BeUIeCTB (yrapHbIi ras,
YTJIEKUCIBIN ra3, aMMUaK, raiméHas M3BeCThb, HETall€Hasi U3BECTh, IUThEBAsI COMAA, MUPUT U
ApyrHe);

c(OPMHPOBAHHOCTE yYMEHUH OINpENeNsATh BaJCHTHOCTh W CTENEHb OKHUCIICHHS
XUMHUYECKHUX DJJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHAas, HOHHAs, METAJUINYECKasi, BOJIOPO/IHASA) B COEAUHEHUSIX, TUIl KPUCTAIIINYECKON
pemETK KOHKPETHOTO BellecTBa (aTOMHas, MOJEKyJspHas, HOHHas, MeTaJlJIM4ecKas),
XapakTep cpeibl B BOJAHBIX pacTBOpax HEOPraHUYECKUX COEANHEHUI;

c(OPMHPOBAHHOCT, YMEHHMH YCTaHABIMBATh TNPUHAUIKHOCTh HEOPTaHUYECKUX
BEIIECTB 10 WX COCTaBy K OIMpEAeNEHHOMY Kiaccy/TpyIie COeIUHEeHUH (ITPOCThie BEIecTBa
— METaJIJIbl 1 HEMETAJUIbI, OKCH/IbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIC TUIPOKCHIBI, COJIH);

c(OPMHPOBAHHOCT, YMEHHMH pacKpbIBaTh CMBICH Iepuoandeckoro 3akona JI. U.
MeHnzeneeBa M JIGMOHCTPUPOBATh €r0  CHCTEMATHU3UPYIONIYIO, OOBSCHHUTENBHYIO W
IPOrHOCTHYECKYIO (PyHKLINU;

c(OPMHPOBAHHOCT, YMEHHUH XapaKTepU30BaTh DIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 mepuonoB llepuonnyeckoil cucTeMbl XUMUYECKUX DJIEMEHTOB
JA. W. MenneneeBa, UCHONB3YSd TMOHATUA «S-, pP-, d-2JIEKTPOHHBIE OpOHUTANNY,
«QHEPreTUYEeCKHe YPOBHM», OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMMHUYECKHUX
JJIEMEHTOB W HUX COEQUHEHUN M0 nepuojaM H rpynmnaMm Ilepuogudeckoil CUCTEMBI
xuMuuyeckux anemeHToB 1. . Meneneena;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMHUYCCKHE
CBOICTBa HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEP)K/IATh CYLIECTBOBAHUE
TEHETUYECKOM CBS3M MEXJy HEOPraHMYEeCKHMMM BEIIECTBAMU C IIOMOIIBIO YpaBHEHHU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUil;

c(OPMHPOBAHHOCTH YMEHHUS KIACCU(DUITUPOBATH XUMHUECKUE PEAKIIUH TI0 PA3INIHBIM
NpU3HaKaM (YUCIy M COCTaBy pearupyrolluX BELIeCTB, TEIJIOBOMY J(PQEKTy peakuuu,
U3MEHEHUIO CTENEHEHl OKHUCIEHUS JJIEMEHTOB, OOpPAaTHUMOCTH PpEaKIMH, Y4aCTHUIO
KaTaau3aropa);

c(OPMHPOBAHHOCTE YMEHHUH COCTaBJISATh YPABHEHUS PEAaKIHMi pa3IMYHBIX THIIOB,
IIOJIHBIE U COKpAIllEHHBIE YpaBHEHMsI pPEeaKIMi HMOHHOTO OOMEHa, YUMTHIBas yCIIOBUS, IIPU
KOTOPBIX 3TH PEAKIMH UIYT JO KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOIUTH PEAKIMH, MOATBEP)KIAIOIINE KAa4eCTBEHHBIH
COCTaB pa3IUYHbIX HEOPraHMYECKHX BEIIECTB, pPACIO3HABaTh ONBITHBIM IyTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILECTB;

c(OpPMHPOBAHHOCTH yMeHUI pacKpbIBaTh CYIIHOCTb OKHCIIUTEJIbHO-
BOCCTAaHOBUTENIFHBIX PEAKIMHA TOCPEICTBOM COCTaBJICHUS DIIEKTPOHHOTO OanaHca 3STHX
peakuuii;



c(OPMHPOBAHHOCTh YMEHUH OOBSCHITH 3aBUCUMOCTb CKOPOCTH XUMHUECKOW peaKIuu
OT pa3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHNs XUMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bozjaeicteus (mpuniun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh XHUMHUYECKHE MPOIECCHI, JIekKAIIUe B
OCHOBE IPOMBIIIJICHHOIO  IOJY4YEHHMs  CEpHOM  KUCJIOTHl, aMMHaKa, a  TaKke
c(OPMHUPOBAHHOCTh TIPEACTABICHUI 00 OOMMX HAYYHBIX NPUHIMIAX U JKOJIOTUYECKHX
npobaeMax XUMHYECKOTO IPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMCHHI TPOBOJUTH BBIYUCIICHUS C WCIOIH30BAHUEM MOHSITHS
«MaccoBasi J10JId BEIIECTBA B pPAcTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKHX
peaKIusIx, MacChl BelIecTBa Wi 00BbEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00BEMY OTHOTO M3 YyYacTBYIOIIMX B PEAKIIMU BEUIECTB, TEIIOBOTO d(deKTa peakiuy Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COOJIOATh MPAaBUIIA TIOJIH30BAHUS XUMUYECKON TIOCYI0M
U JabopaTopHbIM OOOpYJIOBaHHWEM, a TakKXKe NpaBWiIa OOpaIleHUs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIMSIMU TIO BBIMOTHEHHUIO JAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c()OpPMUPOBAHHOCTh YMECHHUU IUIAHUPOBATH W BBITIONHATH XUMHUYCCKUNW SKCIICPUMEHT
(paznokeHue NEepoKCUAa BOJIOpPOJAa B MPHUCYTCTBUM KaTajlM3aTopa, ONpEAENICHUE Cpeibl
pacTBOpPOB BELIECTB C IIOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOpA, BIMSHHUE pPA3JINYHBIX
(akTOpOB Ha CKOPOCTb XMMHUYECKOW pEaKIMH, PEaKki HOHHOTO OOMEHa, KaueCTBEHHBIC
peakimu Ha cynbhar-, KapOOHAT- W XJIOPUA-aHHOHBI, HAa KAaTHOH aMMOHUS, pELICHUE
SKCIEPUMEHTANBHBIX 3a/ad 1Mo TeMaMm «Metamey u «HemeTtaiie») B COOTBETCTBUHU C
npaBUjIaMU TEXHUKH OE€30MacHOCTH TMpH OOpalleHWH C BELIECTBAMHU U JAOOPATOPHBIM
000pyI0BaHUEM, TPEACTABIATH PE3yJIbTAaThl XUMHUECKOTO IKCIEPUMEHTa B (hopMe 3arncu
YpaBHEHUN COOTBETCTBYIOIIMX pEAKIM M (POpMYIMpOBaTH BBIBOJABI Ha OCHOBE JTHUX
pe3yIbTaToB;

c(OpPMUPOBAHHOCTh YMCHHI KPUTHUECKU aHATU3UPOBATh XUMHUUYECKYIO HH(DOPMAIIHIO,
NOJy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeiCcTBa MAacCOBOM KOMMYyHHMKanuu, MHTepHET u
JIPYTHX);

c(OPMHPOBAHHOCT, YMEHHMH COONIOAATh TpaBHJIa SKOJIOTHYECKU IIETIECO00Pa3HOTO
NOBEJICHUSI B OBITY M TPYNOBOW NEATETBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS H
OKPY’KalOIlle MPUPOJHOM Cpelpl, OCO3HAaBaTh OINACHOCTh BO3ACUCTBUS Ha JKHUBBIC
OpraHM3Mbl ONPEIECIEHHBIX BELIECTB, MOHMMAas cMbica nokazatens I[IJIK, moscHsate Ha
npuMepax crnocoObl YMEHBUIEHHMsT W NPEJOTBPAIICHMS HMX BpPEJHOIO BO3JEHCTBUS Ha
OpraHu3M 4YeJIOBEKa;

JUTsE 00YYaIOIIMXCsl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE MTPHUMEHSThH
3HaHUsI 00 OCHOBHBIX JOCTYITHBIX METOJ[aX IMO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM;

JUIsL CIenbIX W caa0oBUASAIIMX OOy4YaroIUXCs: YMEHHME HCIIONb30BaTh peIbeHO-
TOYEUHYIO cucTeMy obo3Hauenuii JI. bpaitns ais 3anvcn XuMu4eckux popmyr.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITIACC
HauMmeHoBaHHE KognuecTBO YacoB

Ne DJIeKTPOHHBIE (HM(pPOBbIE)
pa3fieioB U TeM KoHnTtpoibHbIe IIpakTHyeckue

n/n Bcero o0pa3oBaTe/IbHbIE PeCypchl
NPOrpamMMel padoTbI padoTsI

Pa3nen 1.TeopeTruueckue o

CHOBBI opra}mqecxoﬁ XHUMHUH

1.1

[Ipenmer
OpraHNyYeCcKOn
xumuu. Teopus
CTPOEHHUS
OpraHUYeCKUX

coenuHeHu A. M.

byrneposa

Hroro no pazaeny

Pa3pnen 2.¥YraeBoaopoabl

2.1

[IpenensHbie
YIJIEBOAOPOIBI —
aJIKaHbBI

2.2

Henpenenbabie
YTJIEBOJIOPO/IBI:
aJIKEHEI,
aJKaJIueHbI,
AJIKHUHBI

23

ApomaTtnueckue




YTJIEBOIOPOIBI

[Ipuponusie
HUCTOYHMKHU

24 3 1
YTI€BOIOPOAOB U

ux nepepadoTka

Hroro no pazaeny 13

Pa3nen 3.Kucaopoacoaep:xaiiue opranudeckue coeIMHeHUs1

3.1 Crnuptsl. eHoun 3
AJperuasl.

19 KapOonoBsie 7
KHUCJIOTBHI.

CrnoxHble 3¢upbl

33 VYriaeBoasl 3 1

Uroro no pazneny 13

Pa3znen 4.A30Tcoaepkaniue oprannyeckue coeIuHeHus

AMUHEL.
4.1 AMUWHOKHUCIIOTHI. 3
Benkn
Hroro no pazneny 3

Pa3znes S5.BbicOKOMOJIEKY/ISIPHBIE COeIMHEHMSI

ITmacTtMmaccrhl.
5.1 2
Kayuyku. Bonokna

Hroro no pazaeny 2




OBHLIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

34




11 KIIACC

HanMmeHnoBaHMe KoandecTBo yacos
Ne JyieKTpoHHbIE (HUPpPOBbLIE)
/i pa3fieioB U TeEM Beero KonTtpoibHbIe IIpakTH4eckue 0BpazoBaTEILHbIE PECYPChI
NnporpamMMabl padoThI padoThI
Pa3pnen 1.TeopeTrnyeckne 0CHOBbI XUMHU
CTpoeHne aTOMOB.
[Tepuoanueckuit
3aKOH B
11 [Tepuoanueckas
’ cucreMa 3
XHUMHYCSCKHX
snemenToB /1. W.
MenneneeBa
CTpoeHue BellecTBa.
1.2 Mmuoroo6pasue 4
BEIIIECTB
XuMHuuecKkue
1.3 6 1
peakuuu
Hroro no pazneny 13
Pa3znen 2.Heopranuueckasi xumusi
2.1 MeTamisr 1
2.2 Hewmeranmsl 1
73 CBs3b )

HCOPIraHNYCCKUX U




OPTraHUYECKHUX

BEIIECTB
Uroro mo pazneny 17
Pasnen 3.Xumus v :Ku3Hb

3.1 XuMHUS U )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




ITIOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

Kon
TPO
JbH
8%
paod
OTBI

IIpa
KTH
yec
KHe
paod
OTBI

JlaTa
U3yYeHUs

JlaTa
paxTuyec
Kast

IIEKTPO
HHbIE
uuppos
ble
o0pa3oBa
TeJIbHbIE

pecypchl

IIpenmer oprannyeckoi XUMHUH,
e¢ BOSHHKHOBEHHE, Pa3BUTHE U
3HaYeHHUe

07.09.2023

Teopus crpoenus
OPraHMYecKNX COeUHEeHNH A.
M. byrtiepoBa, e¢ 0CHOBHbIE
MOJI0KeHUsI

14.09.2023

IIpeacraBienue o
KJIacCU(PUKAIUM OPraHUYeCKUX
BeuecTB. Homenkiarypa
(cuctemaTruveckas) u
TPUBHAJIbHbIE HA3BAHUS
OPraHHYecKMX BellecTB

21.09.2023

AJIKaHBI: COCTAB U CTPOEHHE,
TOMOJIOTHYECKHUI PsA

28.09.2023

MeTaH 1 3TaH — npocTeime
NPeJCTABUTEH AJIKAHOB

05.10.2023

AJIKeHBI: COCTaB U CTPOEHUE,
CBOMCTBA

12.10.2023

ITHJIEH ¥ TPONUJIEH —
npocTeiiue npeacTaBuTe
AJIKEHOB

19.10.2023

IIpakTnyeckas padora Ne 1.
«IloyyeHnue 3THJICHA U
U3Yy4YeHHe ero CBOMCTB)

26.10.2023

Ankaauennl. byraguen-1,3 n
Metmi0yTaguen-1,3. Iloayuenne
CHHTETHYeCKOI0 KayuyKa u
Pe3uHBbI

09.11.2023

10

AJIKMHBI: COCTaB U

16.11.2023




0CO0EHHOCTH CTPOEHMS,
rOMOJIOTHYeCKHIl psi.
AleTHiieH — npocTedmui
NpeACTABUTEb AJIKHHOB

11

Bolunciaenus mo YPABHCHHUIO
XUMHYeCKOii P€akKIuu

23.11.2023

12

ApeHbI: 0eH30.1 ¥ TOJIYOJI.
TOKCMYHOCTH apeHOB

30.11.2023

13

I'eneTH4yeckasi cBSI3b
YIJIEBOJOPO/I0B,
NPUHALJIEKANUX K Pa3IHIHbIM
KJaccam

07.12.2023

14

KountpoabHas padora no
pasneny "YrieBoaopoant"

14.12.2023

15

IIpupoaHbie HCTOUYHUKH
yI/1€BOAOPOAOB: NPHPOIHBII
ra3 M NonyTHoie HepTsIHbIE
raspl, He)Thb M MPOAYKTHI €&
nepepadoTku

21.12.2023

16

IIpupoaHbie HCTOUYHUKH
yIJ1€BOAOPOAOB: NPHPOIHBII
ra3 v NonyTHbie HepTsIHbIE
rasbl, He)Th M MPOAYKTHI €€
nepepadoTku

28.12.2023

17

IIpenenbHbIE 0OIHOATOMHBbIE
CIIMPTHI: METAHOJ M ITAHOJI.
Boxopoanas cBsi3b

11.01.2024

18

MHoOroaToMHbI€ CIIUPTHI:
ITWICHIVIMKOJb U INIMIHECPHUH

18.01.2024

19

DeHoJI: CTPOCHUE MOJIEKYJIbI,
(puznyeckne 1 XuMHYECKHE
CBOIICTBa, IPUMEHEHHE

25.01.2024

20

Aabaernabl: GopMaabaerua u
aleTaJdbIerua. AIeToH

01.02.2024

21

OaHOOCHOBHBIE IpeeJIbHbIEe
KapOOHOBbIE KHCJIOThI:
MYPaBbHHASl U YKCYCHAsl

08.02.2024

22

IIpakTnyeckas padora Ne 2.
«CBoiicTBa pacTBOPAa YKCYCHOI
KHCJIOThD)

15.02.2024




23

CreapuHoBasi M 0JIECMHOBAs
KHCJIOThI, KaK NMpeACTABUTEU
BBICHINX KAPOOHOBBIX KHCJIOT

22.02.2024

24

MbL1a KaK COJId BBICIIAX
KapOOHOBBIX KUCJIOT, X
MoIolIee aeiicTBue

29.02.2024

25

CaoxHble 3GupsbI Kak
NPOU3BOHbIC KAPOOHOBBIX
KHMCJI0T. 'mapon3 c10KHbIX

3¢upos

07.03.2024

26

Kupbl: ruipo/iu3, npuMeHeHue,
0MoJI0THYeCKasl POJIb KHPOB

14.03.2024

27

YriaeBoanbl: COCTaB,
Kiaaccupukanus. Baxxueimue
NPeACTABUTEIN: IJIIOK034,
¢pykro3a, caxaposa

21.03.2024

28

Kpaxmau n nesuromo3a kak
NPHUPOJIHBIE MOJTUMEPHI

04.04.2024

29

KouTtpoJubHas padora o
paszaeny
«Kucsaopoacoaep:xammue
opraHnyecKue coeMHEHN»

11.04.2024

30

AMMWHBI: METHJIAMHH M AaHWJINH

18.04.2024

31

AMHMHOKHCJIOTHI KaK
amdoTepHble OpraHuvecKne
COeTHHEHHUS, UX OMO0JIOTHYECKOe
3Havyenue. IenTuabl

25.04.2024

32

beaxu xkak npupoaHbie
BBICOKOMOJICKYJ/ISIPHBIE
COeIMHEeHUs

02.05.2024

33

OcHOBHBIC MOHATHA XUMHUH
BbICOKOMOJIEKYJISIPHBIX
coeIMHEeHUI

16.05.2024

34

OcHOBHBIE METOJbI CHHTE3a
BbICOKOMOJIEKYJISPHBIX
coequnenuii. Ilimacrmaccnl,
Kay4yKH, BOJIOKHA

23.05.2024

OBHIEE KOJIMYECTBO YACOB
IT1O TPOI'PAMME

34




11 KIIACC

n/n

Tema ypoka

KoanyecTBo 4acosB

Bcero

Kon
TPO
JIbH
ble
pao
OThI

IIpa
KTH
yec
KHe
pao
OTBI

Jlara
U3YYeHHS

Jara
paxTnye
cKas

JIEKTPO
HHbIE
nuppos
ble
o0pa3oBa
TeJIbHbIE

pecypcbl

XUMHYECKH DJIeMEeHT. ATOM.
DJIeKTPOHHAasi KOHGuUrypauust
aTOMOB

08.09.2023

IHepuoanyeckuii 3aK0H 1
Iepuoauyeckas cucrema
XUMHYecKHuX 3jaeMenToB /1. H.
MenaejeeBa, HX CBSI3b C
COBpPEMEHHOI TeopHuel CTPOeHUus
aTOMOB

15.09.2023

3aKOHOMEPHOCTH U3MEHEHMSsI
CBOICTB XMMH4YE€CKHX 3JIEMEHTOB
U MX COeINHEHHUII 10 rPynnam u
nepuoaamM. 3Ha4eHHne
NePUOANYECKOro 3aKOHA U
CHCTEeMbI XUMHYECKUX
3yaemenToB /.. MeHaeeeBa B
Pa3BUTUM HAYKH

22.09.2023

CTtpoeHue BeliecTBa.
XumMnyeckasi CBf3b, €¢ BU/IbI;
MeXaHU3Mbl 00pa30BaHus
KOBAJICHTHOM CBS3H.
Boaxopoanas cBsi3b

29.09.2023

BasnenTHoOCTB.
DJIeKTPOOTPUIIATEIbHOCTD.
Crenensb oxucjieHusi. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISPHOT0 CTPOEHUS

06.10.2023

IHonsiTHE O IUCIEPCHBIX
cucremax. UcTuHHBIE H
KOJIJIOUIHbIE PACTBOPBbI.
MaccoBast 10J11 BelllecTBa B

13.10.2023




pacTBope

Kaacenpuxkanus u
HOMEHKJIATYPa HEOPraHM4YeCKUX
coequHenuii. I'eneTuueckas
CBSI3b HEOPraHUYeCKHUX BellecTB,
Pa3JIM4YHBbIX KJIACCOB

20.10.2023

Knaccupurauusa XuMmu4ecKux
peaKuuii B HEOPraHu4ecKou u
OpPraHuYecKoil XuMuu. 3aKoH
COXPaHEHHs MACChI BEILeCTB;
3aKOH COXpaHEHUs U
NpeBpallleHUs JHEPTrUuu NP
XUMHMYECKHUX pPeaKIusX

27.10.2023

Ckopocth peakunu. O6paTumsie
peakuuu. XuMHYeCKoe
paBHOBecHe

10.11.2023

10

IIpakTnyeckas padora Ne 1.
«BausiHue pa3an4HbIX (pakTOPOB
HAa CKOPOCTH XUMHYECKOM
peaKkuun»

17.11.2023

11

DJIeKTPOTUTHYECKAS
aucconuanus. IlousiTue o
BOIOPOAHOM mnoka3zatee (pH)
pacrBopa. Peakuuu noHHOr0
o0mena. I'maposns
OPraHuYecKux u
HEOPraHN4eCKHUX BellecTB

24.11.2023

12

OxkuciauTebHO-
BOCCTAHOBHTE/IbHbIC PEAKIHH.
IonsiTve 00 3j1eKTPOIH3E
pacIiaBoB M PaCcTBOPOB coJiel

01.12.2023

13

KonTposabHasi padoTa no pasjaeny
«TeopeTnyeckue 0CHOBBI
XUMHH»

08.12.2023

14

MeTajibl, HX M0JI0KEHHE B
Ilepuoauyeckoii cucreme
xuMudeckux iementon 1. U.
MenpaeneeBa 1 0COOEHHOCTH
cTpoeHusi aToMmoB. O0mue
(¢usnyeckue cBOMCTBA METAJJIOB

15.12.2023




15

CniiaBbl MeTAJJIOB.
DJIEeKTPOXMMHUYECKHI P
HaNpPsKeHU MeTa/I0B

22.12.2023

16

XuMn4yeckue cCBOiicTBa
BaJKHeHIINX MeTAJJIOB (HATpHii,
KaJIMid, KaJblUid, MArHUH,
AJTIOMUHHUI) U UX COeTUHEHUI

29.12.2023

17

XuMH4yeckue CBoiicTBa Xpoma,
MeIH ¥ UX COeIMHEeHUI

12.01.2024

18

XHMHUYeCKHe CBOICTBA IMHKA,
JKeJie3a U UX coeInHeHu

19.01.2024

19

IIpakTnueckas padora Ne 2.
"PemieHne 3KCNEPUMEHTAIbHBIX
3aaa4 nmo reme «Metaiae»'"

26.01.2024

20

HemeTanbl, HX M0JIOJKEHUE B
Ilepuoauyeckoii cucreme
XuMu4deckux djiementon 1. U.
MengeieeBa 1 0COOCHHOCTH
CTPOEHUSI AaTOMOB

02.02.2024

21

dusuyecKue CBOMCTBA
HEMETA/UI0B. AJLIIOTPONMS
HEMeTAJJIOB (HA mpuMepe
KHCJI0poaa, cepbl, pocdopa u
yrJjiepoaa)

09.02.2024

22

XuMH4YecKHue CBOMCTBA
rajioreHoB, cepbl U UX
cCoeIUHEeHU !

16.02.2024

23

XumMuveckue CBOMCTBA a30Ta,
dochopa u ux coenmHeHU

01.03.2024

24

XuMH4YecKHe CBOICTBA yIjIepoaa,
KPeMHUS U UX COeIUHEHNH

08.03.2024

25

IIpumeHeHnne BasKHeHINX
HEMEeTAJIOB U UX COeIMHEeHH

15.03.2024

26

O0o01menue U cucTeMaTH3alus
3HaHmnii mo teme «Hemeramabi».
BbruncsieHusi mo ypaBHeHUsIM
XHUMHYECKHX PeaKkuuid u
TEPMOXHUMHYECKHE PACYETHI

22.03.2024

27

IIpakTnueckas padora Ne 3.
«Penienue IKCIEPUMEHTATbHBIX

05.04.2024




3agayd mo reme "Hemeraibl'"»

28

Kourtpoabnas padora no remam
«Metamas» 1 «HemMeTanasn»

12.04.2024

29

Heopranuyeckue u
OpPraHu4YecKne KHCJI0ThI.
Heopranuyeckue u
OpraHu4YecKne OCHOBAHUA

19.04.2024

30

AM@oTepHbIe HEOPraHUYeCKue u
OpraHuyYecKue coeMHeHUsI.
TI'eneTHuyeckasi cBSI3b
HEOPraHN4YeCKUux U
OpPraHU4YecKHuX BellecTB

26.04.2024

31

Pouib xumum B odecriedeHUn
IKOJIOTHYECKOM, JHEPreTuYecKo
H MAIIEBOH 0€30IMacHOCTH,
Pa3BUTHHM MeIULIMHBI

03.05.2024

32

IMpencraBiienust 00 00IIUX
HAYYHbIX NPUHIUANAX
NMPOMBIILIEHHOT0 MOJyYeHUs
Ba’KHEHIIINX BellecTB

10.05.2024

33

Yes10BeKk B MUpe BelleCTB U
MaTepuaJioB

17.05.2024

34

Xumus u 3A0POBLE Y€JI0BEKA

24.05.2024

OBHIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET






