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INOACHUTEJIBHASA 3ATINCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpEIHETr0 oO0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanum B Poccuiickoit deneparuny,
TpeOoBaHUN K pe3ylbTaTaM OCBOeHMs (enepanbHO 00pa3oBaTeNbHOM MPOrpaMMbl CpPEeIHEro OOIIEero
obpazoBanust (POIl COO), mpencraBieHHbIx B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npenogaBanus yueOHOTO MpeaMeTa «XUMUs» B 00pazoBaTeIbHBIX
opranuzanusx Poccuiickoii @enepanuy, peaau3ylONMX OCHOBHBIE 00pa3oBaTelbHBIC IMPOTPAMMBI, H
OCHOBHBIX I0JIO>keHUH «CTpareruu pa3Butus BocnuTanus B Poccuiickoit @enepauuu Ha nepuof ao 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl IO XUMHUH, K OINpeAesieHHuI0 oOIIel cTpareruu
oOyueHusi, BOCIUTAHUS U Pa3BUTHUs OO0y4arOMIMXCS CpelCcTBaMU ydeOHOro mpeameta «Xumus» ang 10-11
KJIacCcOB Ha 0a30BOM ypOBHE COCTaBWJIM KOHuentyainbHble mosioxkenus DPIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJEH, COAEp)KaHMs, pEe3yJlbTaToB OO0ydeHHs U TpeOOBaHWH K YPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IOJy4aeMO€ BBITYCKHUKAMHU O00IIe00pa3oBaTeIbHON OpraHU3allNH,
SIBJIIETCS. HEOTHEMJIEMON YaCThIO0 UX 00pa3oBaHHOCTU. OHO CIYXKHUT 3aBEPIIAIOIINM 3TAllOM pealu3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEH, MPUCYIIMX IIEIOCTHONH CUCTEME
XUMHUYECKOT0 00pa3oBaHMs. OTH IIEHHOCTH KAacaroTCs TO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUS U OOIIEH KyIbTYpbl YeNOBEKa, a TaK)Ke SKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U MPUPOJHON cpene. Peannzyercs xumuueckoe oOpa3oBaHue 00ydaroIUXCsl HA YPOBHE
cpeanero oOmiero oOpa3oBaHUsl CPEJACTBAMHU y4EOHOTO mpenMeTa «XHUMHs», COACpKaHUEe M IOCTPOSHUE
KOTOPOTO OIpENeNIeHbl B MPOTpaMMe MO XUMHH C Y4ETOM CIEHU(PHUKH HAYKH XUMHUH, € 3HAuCHHs B
MO3HAHUU TPUPOJBI U B MAaTEPUATBHOMN KU3HU OOIIECTBa, a TAaKXkKe ¢ YYETOM OOLINX IeNei U TMPUHIIHUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI cpenHero ooOumiero obpasoBanus B Poccuiickoii
denepanuu.

XuMHsL Kak dJEMEHT CHCTEMBbl €CTEeCTBEHHBIX HayK HrpaeT ocoOyl pojib B COBPEMEHHOH
IUBWIN3ALUU, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KyinbTyphl. OHa BHOCHUT CBOM BKJIax B
(dbopMHpOBaHHE pPALMOHATBHOIO HAYYHOTO MBIIIJIEHHUSA, B CO3JaHUE IEJIOCTHOIO MpPEACTaBICHUS 00
OKpY’KaloIlleM MHpe Kak O €JUHCTBE NPHUPOJAbI U YeJOBEKa, KOTopoe (GopMupyercs B XMMUU Ha OCHOBE
MMOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MHUpPa, OCO3HAHUS B3aMMOCBSA3M MEXAY CTPOEHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3aMOJEHCTBYS C IPYrUMHU €CTECTBEHHBIMU HayKaMH, XMMHsI CTajla HEOTHEMJIEMOM YacThIO
MHUPOBOM KYyJbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJa U JKU3HHM KaKIOro 4ieHa oOIIecTBa.
CoBpeMeHHas XUMHUS KaK HayKa CO3MJaTeNbHas, KaK HayKa BBICOKUX TEXHOJIOTMM HalpaBiieHa Ha PEIICHUE
r00abHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS UEIOBEUECTBA — CHIPEBOM, SHEPreTHYECKOH, MHIIEBOH,
HKOJIOTHYECKOM 6€30MacHOCTH U OXPaHBbI 3/J0POBBSI.

B cooTrBeTcTBHM ¢ OOIIMMHU HLENSMU U HPUHIMIIAMH CpeAHEro olIiero oOpa3oBaHuUsl CoJAepKaHHE
npenMera «Xumusi» (10—11 kiaccel, 6a30BbIf YpOBEHb U3yU€HHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TMOJATOTOBKY OOYyYaIOIMMUXCs, HEOOXOIUMYIO UM JIJIi BBIPAOOTKHM MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMa, MPOJOJKEHHS 00pa3oBaHUS B pa3iIMUHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisOIUMHU TIpeMeTa «XUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0mas 1 HeopraHuyeckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30B0Oif HayKu: cUCTEMa 3HaHUI MO0 HEOPraHMYECKOW XUMUHM (C BKIIOUYEHHUEM 3HAaHUH W3 O0IIel XUMHM) U
opranudeckoil xumuu. @opMupoBaHue JTaHHOW CUCTEMbl 3HAHUM MPU U3yYEHHM NpeaMeTa o0ecreynBaeT
BO3MOKHOCTh PACCMOTPEHUSI BCEro MHOI000pa3usl BEIIECTB HAa OCHOBE OOILIMX MOHSTUH, 3aKOHOB U TEOPH
XUMHUH.



CrpykTypa conepxkaHus KypcoB — «OpraHuueckass XumMus» U «OOmas U HeopraHudeckas XUMHUs»
copMHpOBaHa B IPOrpamMMe 110 XUMHUHU Ha OCHOBE CUCTEMHOTO MO/IX0/Ja K U3y4eHHI0 y4eOHOro MaTepuana
u 00ycloBlIeHA HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUHW Ha OINPEIENEHHBIX TEOPETHUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKoid XHMHUHU BELIECTBAa PACCMATPUBAIOTCA HAa YPOBHE KIIACCHYECKOMN
TEOpUU CTPOCHHUS OPraHWYECKUX COEIUHEHHM, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M 3JIEKTPOHHBIX
IIPEICTaBICHU O cTpoeHuu BemecTB. CBeeHs 00 U3ydaeMbIX B Kypce BELIECTBaX JAIOTCS B Pa3BUTUU —
OT YIJIEBOAOPOIOB JO CIIOKHBIX OMOJIOTMYECKH AaKTHBHBIX COCIUHEHHUH. B Kypce opraHmdeckoil Xumuu
MOJIy4aloT pa3BUTUE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 0o0pa3oBaHUs IE€pBOHAYaIbHbIE
IPEJCTABICHU O XUMHUUYECKOW CBA3M, KIACCU(UKALMOHHBIX NPU3HAKaX BELIECTB, 3aBUCMMOCTH CBOMICTB
BELIECTB OT UX CTPOEHUS, O XUMUYECKOM PEaKLIHU.

ITor HOBBIM YIJIOM 3peHus B IpeaMeTe «XHUMHUsS» 0a30BOr0 ypOBHS pacCMaTpUBAETCs U3Y4YEHHBIH Ha
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUS TEOPETUUYCCKUN Marepuas U (aKTOJOTUYECKUE CBEICHUS O
BEUIECTBAaX M XMMMUYECKON peakuuu. Tak, B 4acCTHOCTH, B Kypce «OOmas W HEOopraHudeckas XHUMUs»
00yJaromuMcsi TPEJOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE TEPHOAMYECKOTO 3aKOHA C
OOIIETEOPETUIECKUX M METOJIOJIOTHIECKUX TMO3UIHH, TITy0Ke MOHATh UCTOPHUECKOE M3MEHEHHE (HYHKIIHA
3TOro 3aKOHa — OT 00001IaoIIei 10 00BACHSIOMEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMH O Ba)KHEHMINMX BEIECTBAaX, HX COCTaBE, CTPOCHHM, CBOMCTBAaX H
IIPUMEHEHUH, a TaKKE€ O XHUMUYECKHUX PpEaKUMsIX, HUX CYIHOCTH M 3aKOHOMEPHOCTAX IPOTEKAHMS
nononsserca B Kypcax 10 m 11 xmaccoB anemMeHTamMu COAEpKaHMsI, UMEIOUIUMH KYyJIbTYPOJIOTUYECKUN H
MPUKIIQJTHON XapakTep. DTH 3HaHUS CHOCOOCTBYIOT MIOHMMAHUIO B3aMMOCBSI3M XUMHHU C IPYTHMU HAYKaMH,
packpbiBaloT €€ posib B II03HABATEIbHOW U TPAKTHUYECKOH JEATENbHOCTH YEJIOBEKa, CHOCOOCTBYIOT
BOCIIMTAHMIO YBaXXEHHS K IIPOLECCY TBOpYECTBA B OOJIACTU TEOPUHU U NMPAKTUUYECKUX MPHIIOKEHUN XUMUH,
MOMOTAIOT BBIITYCKHUKY OPMEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOIIeMax, CBA3aHHBIX
C XMMHEH, KPUTHIECKH OCMBICIUBATh MH(POPMAIIMIO U MPUMEHATH €€ ISl TOMOIHEHHs 3HAHUN, PEUICHUs
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HMCCIEI0BATENbCKUX 3a7ad. B 1esnom coaepxkaHue yueOHOro
npeamera «XUMHs» JaHHOTO YPOBHS H3Y4EHHUS OpHUEHTHPOBAHO Ha (opMupoBaHHE y OOyYaromIUXcs
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHMUA (pumocockux uaed, TaKMX Kak: MaTepUAIbHOE €IUHCTBO
HEOPraHMYeCKOro M OPraHn4eckoro Mupa, 00yCcIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM U CTPOCHHEM,
MM03HABAEMOCTh MPUPOJHBIX SBJICHUN MYyTEM SKCHEPUMEHTa U PEHICHUs] MPOTUBOPEUHM MEXIy HOBBIMU
(bakTaMd M TEOPETMYECKUMHU MPEANOChUIKAMHM, OCO3HAaHUE pPOJM XMMHMHM B PEIIEHUH SKOJOTHYECKHX
po0JieM, a TaKkke MpodsieM cOepeKeHHsI SHEPTeTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U
MaTepuasoB.

B mnaHe pemeHus 3amad BOCIUTAHMS, PasBUTHS M COLMAIM3ALMU OOYyYaroIUXCs IPUHATHIE
IIPOrpaMMOi IO XMMHUH MOAXOBI K OIIPENEICHUIO COAEPKAHUS U IOCTPOEHNUS NIPEAMETA IIPEyCMaTPUBAOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX Y4EOHBIX JAEWCTBUI, HMEIOMKX 0a30BO€ 3HAUEHUE TSl Pa3IMYHBIX BHJIOB
JeSITeNbHOCTH: pelIeHus MpobiieM, IMOMCKa, aHalu3a M 00paboTKH HMHGOpPMAIMHM, HEOOXOIUMBIX JUIS
MPUOOPETEHUS OMbITa MPAKTUYECKON U HUCCIIEeI0BATENbCKON AESITebHOCTH, 3aHUMAIOIEel Ba)KHOE MECTO B
MO3HAHUU XUMUHU.

B nmpakTtuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmiero oOpa3oBaHHS, NMPH ONPEIEIECHUU COJAEP>KATEIIbHON XapaKTepUCTUKU IieNied H3ydeHUus
npeaMeTa HalpaBJIeHUEM IMEPBOCTENIEHHOW 3HAYMMOCTH TPATUIMOHHO MpHU3HAETCs (HOpPMHpPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKOM eATEIbHOCTH Ye0oBeKa 1
KaK OJIHOTO M3 KOMIIOHEHTOB MHpPOBON KyibTypbhl. C METOIMYECKOM TOYKM 3PEHHS TAaKOW MOAXOA K
OIIPEAEIICHUIO LIENIEH N3YUYEHHUs ITPEIMETA SBJISIETCS BIIOJIHE ONIPABJAAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMH ILENSIMU H3Y4eHUs Mpeamera «Xumus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABIAFOTCS:

e (OpMHUpOBAHHWE CHCTEMBbl XHMHUYECKHX 3HAHUW KaK BaXKHEWUIIEH COCTaBIISIONMIEH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpAa, B OCHOBE KOTOPOM JI€KAaT KIIOYEBBIC IOHITHS,



(dbyHIaMeHTalIbHbIE 3aKOHbI M TEOPHUM XHWMHH, OCBOEHHE S3bIKa HayKd, YCBOEHHE U
MOHMMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOILIEHUI MHPOBO33PEHUYECKOr0  XapakTepa,
03HAaKOMJICHHE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

e (QopmMupoBaHHE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHHS BEIICCTB U
XUMHYECKHUX PEaKIUil, HEOOXOAMMBIX JJIsl IPHOOPETEHUSI YMEHHI OPHCHTUPOBATHCS B MUPE
BEIIECTB UM XHMHUYECKUX SIBICHHUH, HMEIOMIMX MECTO B MPHUPOJE, B MPAKTUUYECKON U
MMOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHHH M CIIOCOOOB JIEATEIbHOCTH, CBI3aHHBIX C HAOIIOJCHUEM U OOBSICHEHHEM
XUMHUYECKOTO JKCIIEPUMEHTa, COONIOJEHHEM MpaBWJI 0€30MacHOro OOpamlieHust C
BEILIECTBAMH.

Hapsiny ¢ atum, coneprkarenbHasi XapakTepUCTUKA LEJIeH U 3a7a4 U3YYEHUs IPEIMETa B MporpaMmMme
[0 XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU C HOBBIMHU MPHOPUTETAMU B CHCTEME CPEIHETO
obmero obpaszoBanus. CerofHst B MperojaBaHUM XUMHH B OOJBIICH CTENCHH OTHAETCS MPEANOYTCHHE
MPAKTUYECKOW KOMIIOHEHTE COJEpKaHusi OOYyYeHHs, OPUEHTHPOBAHHOM HA MOATOTOBKY BBIITYCKHUKA
o0mieo0pa3oBaTebHOM  OpPraHW3aldd, BIAJCIONICTO HE HAa0OpOM 3HAaHWH, a (YHKIMOHAILHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHSIMHU aKTUBHOTO IOJYYECHHUS 3HAHUNW W TPUMEHEHUs HX B
peanbHOM KU3HU AJI PELICHUS] TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM ipH H3y4YeHUH mpeamera «XUMHsS» JOMUHUPYIOIIee 3HaueHHe MPUuoOpeTaroT Takue
LEIU ¥ 33]]a41, KaK:

amanranus OOy4JaromuMXCs K YCJIOBHUSM JHHAMHYHO pPAa3BUBAIOIIETOCS MHpPA, (HOPMHUPOBAHHE
WHTEJUICKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €caMOOOpa30BaHUIO,  COTPYIHUYECTRBY,
CaMOCTOATEIIbHOMY MPUHSITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBA3AHHBIX C
BEILIECTBAMH M MX IPUMEHEHUEM;

dbopMupoBaHHE y OOYYAIOMIMXCS KIIOYCBBIX HABBIKOB (KITIOYCBBIX KOMIICTCHIINN), HMMEIOIINX
YHHUBEpPCAIbHOE 3HAYCHHE IS Pa3IMYHBIX BHJOB JACSITEIBLHOCTU: PEIICHUs MpoOiieM, MOUCKa, aHalIu3a U
00paboTku uH(pOpMaMKU, HEOOXOAUMBIX IJs MPHOOPETEHHUs OMbITa JEATEIBHOCTH, KOTOpas 3aHHUMAaeT
BXHOE MECTO B TMO3HAHMM XMMHH, a TaKKe IJIS ONEHKU C TMO3UIMH JKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIMSHUS BEIECTB U XMMUYECKUX MPOLECCOB HA OPraHU3M YE€IOBEKA U TPUPOJHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYaIbHBIX M TBOPYECKHUX CIOCOOHOCTEH
00yJaronuXxcsi: COCOOHOCTH CaMOCTOSITEIBHO MPHUOOpETaTh HOBBIC 3HAHHS MO XMMHHU B COOTBETCTBHUH C
KU3HECHHBIMH MOTPEOHOCTSMHU, MCIIOIH30BaATh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JJIS TTOUCKA U
aHann3a yueOHOM M HayYHO-TIOMYJISIPHOU HH(POPMAIIUA XUMUYECKOTO COICPIKAHNUS,

dbopMupoBaHHE U pa3BUTHE Y OOYYAIOMIMXCS AacCOIMATHBHOTO U JIOTUYECKOTO MBIIUICHHUS,
HaOII0IaTENbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH, MpPH
MJIJAHUPOBAHUM U MPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaroImUXcs YOexJAEHHOCTH B TYMAaHUCTHYECKOW HAMpPaBIEHHOCTH XUMUH, €€
BOKHOMH pPOJM B PEHICHUH TIOOATBHBIX MPOOJIEM palMOHAIBHOTO MPUPOIOTOIB30BAHUS, TMOTOJTHEHUS
SHEPTETUUYECKUX PECYPCOB U COXPAHEHUS MTPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEPEKHOTO
OTHOIIIEHUS K TIPUPOJIE U CBOEMY 3JIOPOBBIO, a TaKKe MPHUOOPETEHUSI OMBITA MCTIOIb30BAHUS TTOTYICHHBIX
3HAHWH I IPUHSATHS TPAMOTHBIX PEIICHUHN B CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yueOHOM mmane cpemHero oOrmiero odpa3zoBaHusl HpeaMeT «XUMHsS» 0a30BOT0 YpOBHS BXOIUT B
CoCTaB MpeaMeTHOU 06macTi «EcTecTBeHHO-HAYYHBIC TIPEIMETHI».

OO1mree 4uCiIO 4YacoB, OTBENEHHBIX JJIS M3YYCHHs] XMMHH, Ha 0a30BOM YPOBHE CPETHETO OOIIero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 vaca (1 gac B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHU4eCKOH XUMHH

[Ipenmer opraHuyeckoil XUMUM: €€ BO3HUKHOBEHUE, PAa3BUTHE M 3HAUYCHUE B IOJYYCHUU HOBBIX
BEIIIECTB U MarepuajioB. Teopusi CTpoeHUs OpraHUYecKux coequHeHuil A. M. bytiepoBa, €€ OCHOBHbBIE
nosioxkeHus. CTpyKTypHbIe (OPMYIIBI OpraHUYECKHUX BEIIeCTB. | oMoIoTHsI, H30MepHsi. XMMUYECKasl CBS3b B
OPraHUYEeCKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3HU.

[IpencraBinenne o KiIaccuUKAMKA OPTaHUYECKUX BemecTB. HoOMeHKIarypa OpraHudecKux
COCIMHEHHUI (cUcTeMaThueckas) M TPUBUAJIbHBIE HAa3BaHMUS BAXKHEMIIMX MPEACTaBUTENICH KIIACCOB
OpraHUYECKUX BELIECTB.

DKCIEePUMEHTAIBHBIE METOJIbI U3YYEHUS BEIIECTB M UX IMPEBpAIICHUIN: 03HAKOMJICHHE C 00pasiamu
OpraHMYEeCKUX BEUIECTB U MaTepHallaMM Ha UX OCHOBE, MOJAEIIMPOBAHUE MOJIEKYJI OPraHMYECKUX BEILECTB,
HaOJIIOJICHUE W OINKCAHHWE JIEMOHCTPAIMOHHBIX OINBITOB IO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB TPH
HarpeBaHuu (IIaBJIeHHe, 0OYTIUBAaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psAl. MeTaH M 3TaH — MpOoCTEHIIME NPEACTABUTEIN
QJIKaHOB: (PM3MUYECKUE U XUMUICCKUE CBOMCTBA (peaKIMy 3aMEIICHUS ¥ TOPCHHUSI ), HAXOXKICHHUE B TIPUPOJIC,
MOJIydeHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOEHHE, TIOMOJIOTMUECKUH psA. OTWIEH U NPONWIEH — MpocTeiliune
MPEACTABUTENN  QJIKEHOB:  (PU3MYECKHME W  XUMHUYECKHE CBOMCTBAa  (pEaklMW  THAPUPOBAHUS,
raJloreHUPOBAHUS, THIPATALIUY, OKHCICHUS U MOJTUMEPHU3alliu ), TOJIy4eHNEe U PUMEHEHUE.

Anxaauensl: Oyramauen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIINE XMMHUYECKHUE CBOICTBa
(peakuus monuMepu3aun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHMS, TOMOJOTHYECKUU psn. AUETHIEH — MTpOCTeHIInii
MPEACTaBUTENh AIKUHOB: COCTAB, CTPOEHUE, (PU3NUECKUE U XUMUYECKHNE CBOMCTBA (PeaKuy TUIPUPOBAHNUS,
raJIOTeHUPOBAHMUS, TUIpaTAIlH, TOPEHHUSI ), TTOTy4EeHUE U TIPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, Gpu3NYECKue U XUMUYECKUE CBOMCTBA (PEaKIMK rajloreHUpOBaHUS
W HUTPOBaAHUs), MOJYyUYCHHE W TMPUMEHEHHE. Toryon: cocmas, cmpoenue, huzudecKue U XUMUYECKUE
ceolicmea (peakyuu 2ano2eHUpOBaHUs U HUMPOBAHUsL), NoaydeHue U npumeHneHue. TOKCUYHOCTh apeHOB.
['eneTnueckas CBA3b MEXKIY YIIIEBOJOPOAAMH, MPUHAICKAIIUMH K Pa3IMUYHBIM KJIACCaM.

[IpupoaHble HCTOYHUKH YTIAeBOA0poAOB. [Ipuponnslii ra3 u monytHeie HedTaHbIe ra3bl. Hed1h u e
npoucxoxaenue. CrocoObl nepepaboTKku HeTU: MeperoHka, KPeKUHT (TEPMUYECKHH, KaTAIUTUYECKHl),
nuposin3. [IponykTel mepepaboTku HepTH, UX MPUMEHEHHWE B MPOMBINIJIEHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ TIPOJYKTHI €T0 MepepadboTKH.

DKCNEePUMEHTAIBHBIE METOJIBI U3YUYEHUS BEIIECTB M UX MPEBpAICHUI: 03HAKOMJICHHE C 00pasiamu
MJaCTMAacC, KaydykKoB M pe3uHbl, Koiekiuu «HepTs» u  «Yromb», MOIEIUpOBaHUE MOJEKYIT
YIJIEBOJIOPOIOB ¥ TallOTEHOMPOU3BOAHBIX, MPOBEACHUE IPAKTHUYECKOW paboThl: MOMyYeHUE STUIICHA H
W3Yy4YEHUE €ro CBOMCTB.

PacuérHeie 3amaun.

Breruncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA HCXOJHOTO

BEIIECTBA WJIM TPOJIYKTAa PEAKIMU IO HM3BECTHBHIM Macce, O0BEMY, KOJWYECTBY OJHOTO W3 HMCXOJHBIX
BEILIECTB UJIU TTPOTYKTOB PEAKITUN).
Kuciiopoacoaep:kamme opranmueckue coeinHeHus



[IpenenbHble OHOATOMHBIE CHUPTHI. METAaHONI W AITAHON: CTPOEHHUE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA (peakiuu ¢ aKTUBHBIMU METaJlJIaMH, TaJOT€HOBOJOPOIaMu, TOPEeHKE), TpUMeHeHre. Bogopoaasie
CBSI3M MEXIY MOJIEKYJIaMU CUPTOB. JelicTBHUE MeTaHOIa U ATaHOJa Ha OPraHU3M YeJIOBeKa.

MHOroaTOMHBIE CHUPTHL. ODTWICHTJUKOIb W TIHUIEPUH: CTPOCHUE, (PHU3MUECKUE U XUMHUYECKHE
CBOWCTBa (B3aMMOJICHCTBHE CO INEIOYHBIMH METAJUIaMH, KayeCTBEHHas peakiys Ha MHOTOaTOMHBIC
cnupthl). JlelicTBre Ha opraHu3Mm yesoBeka. [ [puMeHeHne runepruia u 3TUIICHTIIMKOIS.

@deHOoNI: CTPOCHUE MOJIEKYINIBI, (U3WYECKHMe W XUMHUYECKHe CcBoiicTBa. ToOKCHYHOCTH (heHoxa.
[Ipumenenue denomna.

Anpneruapl U xKemowsl. DopManbleruj, aueTalbJIeruj: CTPOCHUE, (U3HUECKHEe U XUMHUYECKHUE
CBOMCTBA (pEeaKIMK OKUCICHHS U BOCCTAHOBIICHUS, KAUECTBEHHBIEC PEAKIUH), TOJIyYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpenebHble KapOOHOBBIE KUCIOTH. MypaBbHHAasi U YKCYCHAsi KUCJIOTBI: CTpPOCHHE,
¢u3nveckue U XMMHYECKHE CBOMCTBa (CBOICTBa, OoOIIME IS Kiacca KUCIIOT, peakiusl 3TepH(UKaiun),
nojiydeHue u npumenenue. CTeapuHOBask U OJIEUHOBAS KUCIOTHI KaK MPEACTaBUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. MbljIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE e CTBUE.

Crnoxable 3(UpBl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponm3 cinoxHbIX 3¢upoB. JKXupsl
I'unponus xupos. [Ipumenenue xxupoB. bruonoruyeckast posb KUPOB.

VYrneBoabl: cocTtaB, kiaccu(uKanus yYriaeBoIoB (MOHO-, AM- M monucaxapuisl). [nmokoza —
MPOCTEHIINI MOHOCAaXapuJ: OCOOEHHOCTU CTPOCHHUS MOJEKYINbl, (U3MYECKUEe U XUMHUYECKHE CBOICTBa
(B3ammoperictBue ¢ ruapokcuaom wmeau(ll), oxucimeHne amMmmuayHbIM pacTtBopoM okcuma cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHHME TIJIIOKO3bl), HaX0XKJIEHUE B NPUPOJIE, NPUMEHEHHE, OMOJOTrHYecKass poJib.
®dorocunres. PpykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemironosa kak npupoansie noaumepsl. CTpoeHne Kpaxmala U 1euirosio3bl. dusndeckue
Y XUMHUYECKHE CBOMCTBA KpaxMaia (TUAPOIIN3, KAaueCTBEHHAs PEaKIUs C HOJIOM).

DKcIeprMEeHTaIbHBIE METO/IbI U3yUCHHs BEUIECTB U UX NPEBPALICHUI: pOBeNeHNe, HAOII0ICHUE U
OTHCaHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIC PEAKIIMU OJJHOATOMHBIX CITUPTOB
(oxkucnenue »staHona okcugoMm Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCIHCTBHE TIHILEPHHA C
ruapokcuaom Meau(Il)), ampaerunoB (OKHCIEHHE aMMHAuHBIM pacTBOpoM okcuaa cepedpa(l) wu
rugpokcuaom memu(Il), BzammopeicTBue Kpaxmana C HMOAOM), NPOBEIEHHE MPAKTHUECKOW pabOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérnsie 3anaun.

Bbruuciienuss 1Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYecTBa HCXOIHOTO
BEIIECTBA WJIM TMPOAYKTAa PEAaKIHWH IO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB WU MPOAYKTOB PEaAKIINH).

A3oTcozepikalie OpraHnuecKue CoeIMHEHMS.

AMUHOKHCIIOTHI Kak aM(pOTepHble opraHudeckue coequHenns. Guznueckue U XMMHUYECKUe CBOMCTBa
aMMHOKUCJIOT (Ha IpuMepe TIulrHa). buonornyeckoe 3HaueHrne aMUHOKUCIOT. [lenTu sl

Benku kak mpUpOAHBIE BBICOKOMOJIEKYISIPHBIE COeAnHEHUs. llepBuYHAs, BTOpPUYHAS W TPETUYHAS
CTpYKTypa OenkoB. XMMHYECKHE CBOMCTBA OEIKOB: TMJIPOJU3, JACHATypalus, KaYeCTBEHHbIE peaklUd Ha
OeNKHU.

DKCcIepUMEHTAIbHBIE METOJbl M3YYCHHUsS BEIIECTB W WX IPEBpAIICHUI: HAOMIOJICHUE W OIMCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATYpallKs OSJIKOB IIPU HATPEBAHHH, I[BETHBIC PEAKIIUU OEIKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUSs

OCHOBHbBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJIMHEHHI: MOHOMEp, MOJKUMED, CTPYKTYpHOE
3BEHO, CTENEeHb IIOJIMMEpPU3AlluN, CpenHsAs MoJeKyispHas wMacca. OCHOBHBIE MeETOJbl CHHTE3a
BBICOKOMOJICKYIISIPHBIX COCTUHEHHUH — TOTMMEPHU3AIIHSI U TIOJTHKOHICHCAITHS.

DKcIepUMEHTATbHBIE METO/IbI U3YyUSHHS BEIIECTB M MX MPEBPAICHHIA: 03HAKOMIICHHE ¢ 00pa3iaMu
MIPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyIYKOB.

MexnpeaMeTHBIE CBSI3H.



Peanuzanmst MeXnpeaMETHBIX CBA3€H MNpU  HW3YyYEHUM OpraHuyeckol xummu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSATHH, TaK M TOHATHH,
SIBIISTIOIIIMXCSI CHCTEMHBIMH JJ151 OTACTBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTecCTBEHHO-HAYUHBIC TTOHITHS: SBJIICHUE, HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CUHTE3, KJIacCu(UKAIIHSI, IEPHOJUIHOCTD, HAOIIOICHNE, I3MEPEHHE, IKCIICPUMEHT, MOJICIIMPOBAHHUE.

dwusuka: MaTepusi, JHEPTHsl, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, YHEPIreTHUECKUN YPOBEHb, BEUIECTRBO,
TeN0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NIECKIE BETUYHHBI M SIUHUIIBI UX U3MEPEHUSI.

buonorus: xierka, opranusm, onocdepa, 0OMEH BEIIECTB B OpraHu3Me, POTOCHHTE3, OMOIOTHYCCKH
aKTUBHBIC BeliecTBa (OCIKU, YIrIEBOABL, KUPHI, DEPMEHTHI).

['eorpadusi: MUHEpabI, TOPHBIE TOPOIBI, TIOJC3HBIC HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHoNOTHMS: THINEBBIC TPOIYKTHI, OCHOBBI PAIlMOHAILHOTO THTAaHUS, MOIOIIUE CPENICTBA,
JIEKapCTBCHHBIE 1 KOCMETUYECKHUE MpenapaThl, MATEPHAIIbI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI XUMHUH

XuUMHUECKUI 37eMeHT. ATOM. Sapo aroma, M30TONbl. DJIEKTPOHHAs 000JI0uKa. DHEpreTudyeckue
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- AmeMeHThl. OCOOCHHOCTH PACIPEICICHHS IICKTPOHOB
10 OPOHTAISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIIEKTPOHHAS KOHPHUTYpaIHs AaTOMOB.

[lepnonnueckuit 3axkoH u Ilepumonnueckass cucrema xumudeckux annemeHToB . M. Menneneesa.
Cas13p nieproanueckoro 3akoHa u [lepuoauueckoit cucrembl XxuMudeckux anemenToB . 1. Menpaeneesa ¢
COBPEMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XUMUYECKUX JIEMEHTOB U
0o0pa3yeMbIX MMHU IPOCTHIX U CIOKHBIX BEIIECTB IO IpyNIaM W HepuojiaM. 3HaueHUe MEepHOAMYECKOro
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BelecTBa. XUMHUUYECKasi CBsA3b. BHIbl XMMHYecKOl CBS3U (KOBaJIGHTHAs HEMOJSIpHAs U
NOJISIpHAsi, WOHHAsA, MeTaUIMueckas). MexaHu3Mbl 00pa3oBaHMsS KOBAJEHTHON XMMHMYECKOH CBSI3U
(oOMEHHBI W JTOHOPHO-aKUENTOPHBIN). BomopomHas cBsi3b. BalleHTHOCTh. JIEKTPOOTPHUIIATEIHHOCTD.
Crenenp okucieHus. MIoHbl: KaTHOHBI U @HUOHBI.

BemecTBa MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTBA.
Tunel KpUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAIIINYECKON PEIIETKY.

[TonsaTte o gucnepcHeIX cucteMax. MicTuHHbBIE U KOJITOUIHBIE pacTBOPBL. MaccoBast 1015 BEIIECTBA B
pacTBope.

Knaccudukanuss HeopraHudeckux coeauHeHuil. HoMeHknaTypa HEOpraHMYecKHX BEIIECTB.
I'enernyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IIMYHBIM KJIacCaM.

Xumunyeckas peakuus. Knaccuduxanus XMMUYECKHX PEaKIMii B HEOPTaHUYECKOM M OpPraHUYecKOu
XUMHH. 3aKOH COXpaHEHHS] MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTHUH TPU XUMUYECKUX
peaxkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (hakTopoB. OOpaTuMble peakuu. XUMUYECKOe
paBHOBecHe. PaKTOpHI, BIUAIOLIME HA COCTOSIHUE XUMudeckoro pasHoBecus. [Ipuniun Jle HlaTense.

Onexrponutuyeckas auccounanus. CunbHble U cialble 37eKTpoauTsl. Cpena BOAHBIX PacTBOPOB
BELIECTB: KUCIIasA, HEUTpaibHasi, LEI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcrepuMEHTAIbHbIE METOJbl M3YyU€HHUs BEIIEeCTB M WX MPEBpAIlCHUN: JEMOHCTpauus TaOiuIl
«Ilepuognyeckass cucrema xumudeckux diaemeHToB [J[. WM. MengeneeBay, wu3ydeHue Mojeen
KPUCTANIMYECKUX PEUETOK, HAOJMIOJIEHHE U ONHMCAHHWE JAEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB
(pa3noxeHue NepoKcua BOAOPOia B MIPUCYTCTBUU KATAIU3aTOpa, ONPEEIIEHIE CPE/ibl pACTBOPOB BEILIECTB



C TIOMOIIBI0 YHUBEPCATBHOI'O HHAMKATOPA, PEAKLIUM HOHHOTO 0OMEHa), IPOBEACHNE IPAKTUYECKON PabOThI
«BnusiHMe pa3nu4HbIX (AKTOPOB HA CKOPOCTh XMMUYECKON peaKIum».

Pacuérhrle 3agaun.

Pacuérel 10 ypaBHEHMAM XUMUYECKUX PEAKLIUM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
HCIIOJIB30BAHUEM ITOHATHS «MacCOBasi JOJIs1 BEILIECTBAY.

Heoprannueckas xumus

Hemeramnsl. Ilonoxenue HemeramnoB B Ilepuoandeckoil cucreMe XMMHYECKUX diemeHToB /[ H.
MenpneneeBa U 0COOEHHOCTH CTpO€HHsA aroMoB. Dusnyeckue CBONCTBA HEMETAIOB. AJIIOTPOIMS
HEeMeTaJUIOB (Ha IIpUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBA BaXXHEHIIMX HEMETaUIOB (TaJloreHoB, cepbl, a3oTa, (ocdopa, yriaepona u
KPEMHHUA) U UX COCTUHEHUH (OKCHI0B, KUCIOPOJACOAECPIKALIMX KUCIOT, BOJOPOIHBIX COCTUHEHUH).

IIpuMeHeHNne Ba)XHEUIINX HEMETAIIOB U UX COCUHEHUM.

Meramnsl. Ilonoxenune merawioB B Ilepuoaudeckoil cucremMe XMMHMYECKUX dieMeHToB [l H.
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 00O0JI0OUEK aToMOB MeTayioB. OOmme (usndeckue
cBoiicTBa MeTaioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUUECKUN Psii HAPSDKEHUN METAJLIOB.

XHWMHYECKUE CBOMCTBA BAXKHEHUIIIMX METAIIOB (HATPUM, KalMi, KAJIbIIMA, MAarHUH, aJFOMUHHAMA, ITUHK,
XpOM, 7K€JI€30, ME/Ib) U UX COCAMHEHUI.

OOu1me ciocoObl osyyeHust MeTayuioB. [IpuMeHeHne MeTaIoB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALCHUN: H3Yy4YEHUE KOJUIEKIUH
«MeTamibl W CIUIaBb», OOpa3llOB HEMETAJUIOB, PEUICHHE SKCIIEPUMEHTAIBHBIX 3a1ad, HAOIOJCHHE H
ONHMCAaHUE JEMOHCTPALMOHHBIX U J1A0OpAaTOPHBIX OIBITOB (B3aUMOAECHCTBHE TUAPOKCUAA ATIOMUHUS C
pacTBOpamMH KUCIJIOT U LIEJI0YeH, KaUeCTBEHHbIEC PEAKIIMKM HAa KAaTHOHBI METAJLIOB).

Pacuérnsbie 3anaun.

Pacuérbl Macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA, MAacce WIH
00bEMY OJTHOI'O M3 y4YacTBYIOIIMX B PEaKLUM BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IIPOAYKTOB PEAKILIMH, €CIIU OJHO U3 BEILECTB UMEET IIPUMECH.

XUMUA U )KU3Hb

Ponp xuMuu B 06ecriedeHUuH SKOJIOTHYECKOM, SJHEpreTHYecKoil U MUILEeBOM 0e30MacHOCTH, Pa3BUTUH
MeauUUHEL. [IoHATHE 0 HAyYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBienust 06 0OIMMX HAYYHBIX IPUHIMIIAX MPOMBIIUIEHHOTO MOJTYYeHHs BA)KHEHIIINX BEIIECTB.

YenoBek B MUpeE BEUIECTB U MATEPHUATIOB: BAXKHEHMIIINE CTPOUTEIbHBIE MAaTEPUAIIBI, KOHCTPYKIIMOHHBIE
Marepuanbl, KPacKH, CTEKJIO, KEPAMMKA, MAaTepUasbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U
MUHepaJIbHbIe yJ00peHusl.

XuMus M 370pOBbE YEIOBEKAa: IpaBWJIa MHCIIOJIB30BAHMS JIEKAPCTBEHHBIX IpENaparoB, IPaBHiIa
0€30IacHOT0 UCIOIB30BaHUS IPENapaToB OBITOBOM XMMHH B IOBCEAHEBHOM KHU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanus MexnpeaMeTHBIX CBsI3€ll Mpu M3ydeHHH oOuiel U Heopranndeckoi xumuu B 11 kiacce
OCYILIECTBIISIETCSl Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSTUH, TaK U MOHSITHMH,
SIBJISIFOLUXCS] CACTEMHBIMM JIJIS1 OT/IEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0miue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIN (hakT, runoresa, 3aKOH, TEOPHs, aHaJIU3, CUHTE3,
KJaccuuKkanus, NepuoAnIHOCTb, HAOJI0IeHUE, SKCIIEPUMEHT, MOJICIIMPOBAaHKE, U3MEPEHHE, SIBJICHUE.

®usuka: Marepus, OJHEpPrus, Macca, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PallMOaKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKHI YpOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUeCKue BETMUMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCUCTeMa, Onocdepa, Makpo- U MUKPOAJIEMEHThI, BATAMUHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAEMBbIE, TOTINBO, PECYPCHI.



TexHomorus: XumMH4eckass MPOMBIIUICHHOCTb, METAJIyprus, MPOU3BOJICTBO CTPOUTEIHHBIX
MaTepUajoB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, MHINEBAs MPOMBIILIEHHOCTh, (hapmareBTHUecKas
MPOMBIIIJICHHOCTh, POU3BOJICTBO KOCMETHYECKHX IpPEnaparoB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX
MaTepuaoB, JEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 110 XUMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHHWSA K pe3yJbTaTaM OCBOEHHUS OOYYaIOIIMMHKCS IPOrpamMm
cpemHero oomero oopa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM). HaydHO-MeTo 1n4ecKoit
OCHOBOH U1 pa3pabOTKH ITUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS IPOTPaMM CpelHEro o0miero oopa3oBaHus
SIBJISIETCS] CUCTEMHO-/I€ATeIIbHOCTHBIN MOJIXO/I.

B cooTBeTCTBUU C CHCTEMHO-ACSATEIHLHOCTHBIM MOAXOJOM B CTPYKTYPE JHUYHOCTHBIX PE3YyIbTaTOB
OCBOEHHUSI TMpenMera «XHUMHSI» Ha YpOBHE CpelHero ooOmero o0pa3oBaHUs BbBIJACIEHBI CIEAYIONIUE
COCTAaBJISIFOLIME:

OCO3HaHHE OOYyYaIOUIUMHCS POCCHMCKOW Tpa)xJIaHCKOW HUACHTUYHOCTH — TOTOBHOCTH K
CaMOpAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETICHUIO;

HaJU4Yre MOTHUBAIIMHU K 00YUEHUIO;

LIeJICHANTPABICHHOE PA3BUTHE BHYTPEHHHUX YOCKICHUIN JTUYHOCTU HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
HUCTOPUYECKHUX TPAIUIUi 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh U CIIOCOOHOCTh OOYyYarolMXcs PyKOBOJICTBOBAThCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, TIPUCYIIIUMU IIEJIOCTHONW CUCTEME XMMHYECKOTO 00pa30oBaHMS;

HaJIM4YUEe TPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYphl M CIIOCOOHOCTH CTaBUTh 1€l U CTPOUTH
KU3HEHHBIC TJIaHBI.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHHUS TMpeaMeTa «XUMHUS» JOCTUTAlOTCS B EAMHCTBE Y4eOHOU
BOCIIUTATEIbHON JEATENbHOCTH B COOTBETCTBHMM C T'yMAHHCTHYECKUMH, COLUUOKYJIbTYPHBIMH, IYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH U HJI€a]IaMU POCCUMCKOTO TPaKIaHCKOTO OOIIECTBA, IPUHSATHIMU B OOIIECTBE
HOpMaMH U TIpaBUJIAMHU TOBEJEHUs, CIOCOOCTBYIOIIMMH TIPOIIECCaM CAaMOIIO3HAHUS, CaMOpPa3BUTUA U
HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYaAIOIIUXCS.

JIn4HOCTHBIE PE3YNbTaThl OCBOEHHUS TMpenMeTa «XHUMHs» OTpaXaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATENILHON W MPAKTUYECKOW NEATEIHbHOCTH OOYYAIOIIMUXCS MO peaau3allid MPUHATHIX B OOIECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOrO BOCIIUTAHUS:

OCO3HaHHUs 00YYAIOIIMMHUCSA CBOMX KOHCTUTYLIMOHHBIX TIPaB M O0S3aHHOCTEH, YBaOXKEHUS K 3aKOHY U
MIPaBOTIOPAIKY;

MIPEACTABIICHUS O COIMAILHBIX HOPMaX U MpaBUjaX MEKINIYHOCTHBIX OTHOIICHHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACSATEIHHOCTH MPU CO3JAHUHM yU4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMATh MOTHBBI, HaMEPEHHMs], JIOTUKY U apryMEHThl APYTuX Mpu
aHallM3e Pa3INYHbIX BUJOB YU€OHOU NESTEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HacCJIeINI0 OT€UYECTBEHHOU XUMUU;

YB@KEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUM M TPAKTHYECKOTO TPUMEHEHUS XHUMUH,
OCO3HAHUSI TOTO, YTO JOCTHXKEHHUS HAyKH €CTh pe3yibTaT JJIMTEIBHBIX HAOIIOIEHUN, KPOIOTIMBBIX
AKCIIEPUMEHTAIIBHBIX TIOMCKOB, IIOCTOSTHHOTO TPya YYEHBIX U MTPAKTHUKOB,



WHTEpeca W TO3HABAaTEIbHBIX MOTHBOB B TIOJYYCHHH W TIOCJICAYIOIIEM aHaiu3e HWHPOPMAIUHA O
MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CUTYAllMH, CBSI3aHHBICE C XUMHUYECKHUMH SIBICHUSMH, W T[PUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OLICHHBATh CBOE MOBEJICHUE U MOCTYIIKU CBOMX TOBApHILEH C MO3UIUN HPABCTBEHHBIX U
MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUIN 3TUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHUMAaHHUS IIEHHOCTEH 3I0pOBOr0 M 0€30IacHOro oOpas3a >KU3HHU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U TICHXUYECKOMY 310POBBIO;

COOIOICHHST TPaBUJI OE30MacHOTO OOpAIEHUs] C BEIIECTBAMHU B OBITY, MOBCEIHEBHON XU3HU U B
TPYAOBOM AEATEIBbHOCTH;

MOHVMAHUS I[IEHHOCTH TMPaBWJI HHIWBUIYaTbHOTO M KOJUIGKTHBHOTO O€30TMAacHOTO IOBEACHUS B
CUTYaIHIX, YTPOXKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HaHUs TOCJEACTBUNA M HENPUSTHUS BPEIHBIX MPUBBIUEK (YMOTPEOJIEHUs aJIKOroJisi, HAPKOTHKOB,
KYpEeHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEeIOBATEIbCKON JAESITENbHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JACSITEIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE Y4YacTHE B PEIICHUH MPAKTUYCCKUX 3a/lay COIMAIBHOW HAMPaBIEHHOCTH (B
paMKax CBOEro Kjiacca, MKOJIbI);

HWHTEpeca K MPAaKTHUYECKOMY HM3YUYECHHIO Mpodeccuil pa3iuvHOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUHN 10 XUMHUU;

YBaXE€HUs K TPYLY, JIIOASIM TpyAa U pe3yjbTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpPHHM OOpa3oBaHMs, OymyIIe
npodeccun W peanu3ali COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEN K XUMUU, HHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rMYeCKOro BOCTIUTAHUS:

AKOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS JKU3HU Ha
3emie;

MMOHUMAHUS TJI100aJTFHOTO XapaKTepa IKOJOTUUYECKUX MPOOJIEM, BIUSHUS YKOHOMUYECKUX TIPOIIECCOB
Ha COCTOSIHME MPUPOJHON U COLMAIBHON CPEbL;

OCO3HaHUs HEOOXOJUMOCTH HCIHONB30BaHUSA JOCTHKEHHM XUMHUU JJs pEUICHHS BOIMPOCOB
palMOHAIBHOTO MPUPOAOIOIb30BAHNS;

AKTUBHOTO HENPUATUS JEHCTBUM, NMPUHOCAUIMX BpEl OKPYKAIOIIEH NPUPOJHON cpene, yMeHUus
MIPOTHO3UPOBATh HEOJIATONPUATHBIE JKOJOTHYECKHE TIOCIEICTBHUS MPEANPUHUMAEMBIX JICUCTBUU W
MpeA0TBpaIIaTh UX;

HaJU4Hs Pa3BUTOTO JKOJOTHUUECKOTO MBINUICHHS, YKOJIOTHYECKON KYJIBTYPHI, OMbITA JESITEIHHOCTH
9KOJIOTUYECKOW HANPABICHHOCTH, YMEHHsI PYKOBOJICTBOBATHCSI MMH B TTO3HABATEIIBHOW, KOMMYHUKATUBHON
Y COLIMATbHOU TIPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO MPOTHBOCTOSTH UJICOIOTHH XeMOoGhoOuu;

7) HEeHHOCTH HAYYHOI0 TIO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIIECTBEHHO! MPAKTUKH,

MMOHUMAaHUS CTICU(PUKA XUMHHM KaK HayKd, OCO3HaHUA €€ pojii B (DOPMUPOBAHUHU PAIIMOHAIBHOTO
HAay4YHOTO MBIIUICHUS, CO3JaHUU IEITOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIeM MHpPE KaK O €IUHCTBE
MPUPOJBI U YEJIOBEKAa, B TO3HAHWHM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU MPOOJIeM COXpaHEHUS
MPUPOAHOTO PAaBHOBECH S,



yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM JUIsI COBPEMEHHOW UMBHUIM3aluu: B €€
T'YMAaHUCTHYECKOW HANpPaBJICHHOCTH W BAXKHOW POJIM B CO3/JaHMM HOBOW 0a3bl MaTepUaIbHON KYJIBTYPHI,
pelieHny Tia00albHBIX MPOOJIEM YCTONYMBOIO PAa3BUTHUSL UYEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M SKOJIOTMYECKO 0e30MacHOCTH, B Pa3sBUTHH MEIUIMHBI, OOCCIIEYCHUU YCIOBHH YCIEIIHOTO
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KAXKIOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: IOHUMAaHMs CYLUIHOCTU METOJIOB I10O3HAHUS, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHMUA JJIs aHATU3a U OOBSICHEHHS
SBJICHUN OKPYKAIOIIEr0o MHUpa M NPOUCXOASIIMX B HEM H3MEHEHHWH, yMEHHUS JAelaTh OOOCHOBaHHBIE
3aKJIIOUYEHHs Ha OCHOBE HAYYHBIX (PAKTOB M HMEIOUIMXCA JAHHBIX C LENbI0 MOJYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIONIb30BaTh XMMHUYECKUWE 3HAHUS [UIs pElIeHUs MpolsieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

UHTEpEeca K NO3HAHUIO U UCCIIEN0BATEIbCKON JESITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEPHIBHOMY OOpA30BaHHUI0O W CaMOOOpA30BAHUIO, K AKTHBHOMY
IIOJIYYEHHUIO HOBBIX 3HAaHUH M0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH NTOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/Aa B Pa3IMuHbIX chepax mpodecCHOoHaATbHON AeITeTbHOCTH.
METANPEIMETHBIE PE3YJIBTATBHI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUSI y4eOHOTO MpeMeTa « XUMHEs Ha YPOBHE CPEIHEr0 O0IIero
o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble  JI1  (QOPMHPOBAHHUS  MHPOBO33PCHHS  OOYYAIOMIMXCS  MEKIUCIHUILIMHAPHBIC
(MexXnpeaMeTHbIC) OOIeHAYYHbIC IMOHITHS, OTPAKAIOIIWE IEJIOCTHOCTh HAYYHOW KApTHHBI MHpa |
cienn(pUKy METOJIOB TMO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (Marepws, BEIIECTBO, SHEPIHS,
SIBJICHHE, TMPOIECC, CHUCTEMa, HAy4YHbIH (AKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHKe, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC yueOHbIC JEHCTBHs (TTO3HABATEIbHbIE, KOMMYHHKATHBHBIC, PETYJSTHBHBIC),
obecrieunBaromue (HopMuUpoBaHHe (YHKIMOHATBHONH TI'PAMOTHOCTH U COIMAJIBHONH  KOMIICTCHIUH
oOyJaronuxcs;

CIOCOOHOCTh OOYYaroIMXCsl UCIOIB30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIC, MHPOBO33PECHUCCKUE
3HaHUS M YHUBEPCAJIbHbBIC YUeOHbIC ICHCTBHS B TIO3HABATEILHOM U COIMAILHON TPAKTHKE.

MertanpeaMeTHbIe ~ pe3yiabTaThl  OTPaKAlOT  OBJAJACHHWE  YHUBEPCAIbHBIMH  y4COHBIMHU
M03HABATEIbHBIMHM, KOMMYHHKATUBHBIMU U PETYIATUBHBIMU JICHCTBHUSIMHU.

OgiaieHne YHUBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbLHBIMH 1€ CTBHSIME:

1) 6a3oBble JIOrHYecKHUe AeiCTBUS:

CaMOCTOSITENILHO (hOPMYTHUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENeNIATh eI JCATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTCPUH HX JIOCTHXKCHHS, COOTHOCHTH
PE3yabTAThI ACITEIBHOCTH C TIOCTABICHHBIMH LEISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHHU MPUEMBI JIOTHYECKOTO MBIIIICHUS — BBIACIATH XapaKTEPHbIC
NPHU3HAKK TOHATHH M yCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSATHS IS
O0OBSCHEHHS OTJIEIBHBIX (DAaKTOB W SIBJICHUI;

BBIOMPATh OCHOBAHUS Y KPUTEPUU JUTS KIIACCU(DUKAIIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUYNHHO-CIICJACTBEHHBIC CBSI3U MEX/y U3Y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKUE PACCYXKACHUS (MHAYKTHBHBIC, JCAYKTUBHBIC, IO aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBACMBIX SBJICHUAX, (DOPMYIHUPOBATH BHIBOBI M 3aKIIFOUCHHUS;

MPUMEHATH B TPOIECCE MO3HAHMS, HMCIOJb3yeMble B XMMHH CHMBOJHYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBhIBaTh MOJIEIBHBIC MPEACTABICHUS — XHMHYECKHH 3HAK (CHMBOJI) 3JEMEHTa, XHMHYCCKast
dbopmya, ypaBHEHHE XUMHUYECKOW pEaKIUu — MPU PEHICHUH YYeOHBIX MO3HABATEIbHBIX M MPAKTHUYECCKUX



3a/a4, NMPUMEHSATh Ha3BaHHbIE MOJIEJbHBIC TPEACTABICHUS [UIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIECTB U XUMUUYECKUX PEAKIIHI.

2) 0a3oBblIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITU;

(dbopMyIMpoBaTh LENM M 33Ja4d KCCIICIOBAHUS, HCIIOJIB30BATh MOCTABICHHBIC U CAMOCTOSITEIHLHO
chopMyITUPOBAHHEBIE BOTPOCH B KAY€CTBE MHCTPYMEHTA MTO3HAHKS M OCHOBBI JIJIs1 (DOPMUPOBAHUS TUTIOTE3BI
IO MPOBEPKE MPABUIIHBHOCTH BBICKA3bIBAEMBIX CYKIICHUI;

BJIa/IETh HABBIKAMHU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS U MPOBEIACHUS YYCHHUECKUX IKCIEPUMEHTOB,
COBEpIICHCTBOBAaTh yMEHHsS HaOIIOaTh 3a XOAOM IMIPOLECcca, CAMOCTOATEIbHO IPOTHO3UPOBATH €ro
pe3ynbrat, (GopMyIupoBaTh O0000IIEHUS U BBIBOJBI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB
UCCJIEIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJIETaHHON paboTe;

MPUOOPETaTh OMBIT YYCHUYECKOW HCCIEeNOBATEIbCKOH W TMPOCKTHOW JEATEeIHbHOCTH, TMPOSBIISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHHOMY IIOMCKY METOJOB PCEHICHHS MPAaKTUYSCKUX 3ajad,
MPUMEHEHHIO PA3TUYHBIX METOIOB TIO3HAHHUS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IMUYHBIX HMCTOYHMKAX HHGoOpMauu (HAy4yHO-TIOMYJspHAs JHUTepaTypa
XMMHUYECKOTO COJEp>KaHusl, CIpPaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHaIM3upoBaTh HHOOPMALIUIO
pa3IMYHbIX BUAOB U (HOpM  TpeACTaBICHHUS, KPUTUYECKH OLIEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTE;

(GbopMyIIMpOBaTh 3ampPOChl U MPUMEHSITH PA3NITMYHBIC METOJIBI TPU MOUCKE W 0TOOpe MHpOopMammH,
HE0OXO0TMMOM TSI BHITIOJTHEHUST YIEOHBIX 3a/1a4 ONPEICIIEHHOTO THUIIA,

MPUOOPETATh OIMBIT UCTIOIH30BAHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U PA3IMYHBIX
MTOMICKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIbHYIO (hopMmy mpencrtaBieHus nHopManuu (CXeMbl, TpadukH,
JrarpamMmmbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

WCIONIb30BaTh HAYYHBIN SI3bIK B KadecTBE CpPENCTBA MpU paboTe ¢ XUMHUYEeCKoW HWH(pOpMaluen:
MPUMEHITh MEXIpeaAMeTHble ((u3nueckue U MaTeMaTHYeCKHe) 3HAaKd U CUMBOJBI, (QOPMYJIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MPe0OpPa30BBIBATH 3HAKOBO-CHMBOJIMYECKUE CPEICTBA HATIISITHOCTH.

OByaieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

3aJlaBaTh BONPOCHI 110 CYHIECTBY OOCYXJaeMOH TeMbl B XOJ¢ JAWaliora W/WIM JUCKYCCHH,
BBICKA3bIBaTh WJCH, (OPMYIHPOBATH CBOM TPEUIONKCHHUS OTHOCHTEIHHO BBIOJIHCHUS IPEITIOKESHHOM
3a/1auu;

BBICTYNaTh C TMpE3CHTalMell  pe3ylnbTaTOB  IO3HABATENBHOM  JIEATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIFHO WU COBMECTHO CO CBEPCTHHKAMU NP BBIMOJHEHUH XUMHUYECKOTO HKCIIEPUMEHTA,
MPAKTUYECKON pabOThI MO UCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTu3alui y4eOHOTO MPOeKTa 1
(GOopMyIIMPOBaTh BBIBOJIBI IO Pe3y/IbTaTaM MPOBEAEHHBIX HUCCIICIOBAHUMN MyTEM COTJIACOBAHUS IO3HITUH B
x0J1e 00CYX)eHUsI 1 0OMEHa MHCHUSIMU.

OByajieHne YHUBEPCAJILHBIMH PeryJsiTUBHBIMU 1€ CTBUSMM:

CaMOCTOSITEIILHO TUTAHUPOBATh M OCYIIECTBIISATH CBOIO TIO3HABATEILHYIO JCATEIILHOCTD, ONPEIeiss eé
IeMH U 33aJa4d, KOHTPOJIMPOBATH U MO MEpe HEOOXOJMMOCTH KOPPEKTUPOBATH IMpeajaraeéMblii allfOPUTM
JEHUCTBUI TIpU BBIMIOJIHEHUU YUEOHBIX W HCCIENOBATENbCKUX 3a/ay, BbIOMpaTh Haumbonee dhQexTUBHBIIM
Croco0 UX pelieHusl ¢ y4€TOM MOJIyUYEeHUS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKITUIX;

OCYIIECTBISTH CAMOKOHTPOJb CBOEH JAESITETbHOCTA HAa OCHOBE CAaMOAHAIIN3a M CAMOOIICHKH.

MNPEIMETHBIE PE3YJbTATbBI

10 KJTACC



[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMMHUs OTpa)xaroT:

c(hOPMHUPOBAHHOCTD TPEJCTABICHUNH O XHUMHYECKOW COCTaBJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJIM XUMUHU B MTO3HAHUU SBJICHUM NPUPOADBI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW JJisi PEHICHHS MPAKTHUYSCKUX 3a7ad M DKOJIOTUYCCKU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U TIPUPOTHOU CPE/IE;

BJIAJICHUE CHUCTEMON XHMHUYECKUX 3HAaHUM, KOTOpas BKJIOYAET: OCHOBOMOJIAraloOlIUe MOHSATHUS
(XMMUYEeCKUl ~ JIEMEHT, aToOM, DJJIGKTpOHHAas  000J0YKa  aroMa, MOJEKYyJia,  BaJICHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, XUMHUYECKasi CBSA3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaméHHast),
MOJIb, MOJISIPHAs Macca, MOJIAPHBIA OO0BEM, YIIEpOAHBIN CKeleT, (PyHKIMOHAIbHAs TpYIIa, pagukai,
M30MepHsl, U30MEPbI, TOMOJIOTUYECKUN pAZl, TOMOJIOTH, YTIJIEBOJOPOJbI, KHUCIOPOJI M a30TCOJEpIKalllue
COEIMHEHHSI, MOHOMEpP, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEAMHEHHUS); TEOPHUH U
3aKOHBI (TEOpHUs CTPOCHHUS OpraHnyeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHMHUHM, MHPOBO33PEHUECKHE 3HAHMUsS, JIeXKallhue B OCHOBE
MOHVMAHUS PUIHMHHOCTH M CUCTEMHOCTH XMMHUYCCKUX SBJICHHH, (DAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, TOJYYCHHH W OC30MaCHOM HCIOJIB30BAHUU BAXKHEHININX OPraHWYCCKUX BEIIECTB B OBITY U
MPAKTUYECKON JAESITeTbHOCTH YeJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUW BBIABISATH XapaKTepHbIE MPU3HAKU TMOHITHH, YyCTaHAaBIUBAaTh UX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHS MPU ONMKUCAHUU COCTaBa, CTPOCHUS U IIPEBPAIICHUIA
OpPraHUYECKUX COCAMHEHUN;

cOPMHUPOBAHHOCTh ~ YMEHUH  HWCIOJB30BaTh XHUMHUYSCKYI0 CHMBOJIMKY JUIS  COCTAaBJICHHS
MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOH) (opMysn OpraHMYEeCKHMX BEHICCTB U
YpaBHEHUN XUMHUYECKUX PpEaKIMi, HW3TOTaBIMBATh MOJEIHA MOJIEKYJ OpPraHUYEeCKHUX BEIIECTB IS
WJUTFOCTPAIIMN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTaHABIUBATH NMPHHAUICKHOCTh M3YyUCHHBIX OPTaHUYECKUX BEIICCTB
[0 UX COCTAaBYy U CTPOCHHIO K OMPEAeNIEHHOMY KJacCy/TpyImIie COeIuHEHUN (yrieBOJOpO/Ibl, KUCIOPOI U
a30TcojiepXKalllie COSAMHEHMs, BBICOKOMOJIEKYISApPHBIE COCAMHEHMs), JaBaTb KM Ha3BaHUA IO
cucremarnyeckoir HoMeHknatype (IUPAC), a Ttakke NpuUBOAWTH TPUBHAIBHBIE HA3BaHUS OTACIBHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, TPONUICH, alleTUJICH, STUJICHIJINKOIb, TIULEpUH, (eHoN, (hopMaTbaeTus,
aleTanbJAeTU/l, MypaBbUHAsl KHCIIOTA, YKCYCHas KHUCIIOTa, OJEHMHOBAas KHCIJIOTA, CTEApUHOBAsl KHUCIIOTA,
TII0K032a, PpyKTO32a, Kpaxmai, HeJI0103a, TIUIUH);

c(hOpMHUPOBAHHOCTh YMEHHS OMPEAENATh BUIbI XMMHYECKOW CBS3M B OPraHMUYECKHX COEIMHEHUSIX
(onuHapHBIE U KpaTHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS MIPUMEHSTH MOJI0XKEHHUS TEOPHUH CTPOCHUS OPTaHUYECKHUX BelecTB A. M.
BytnepoBa ans 0ObsICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS
MacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U XUMHYECKHE
CBOMCTBA THIMHUYHBIX MPEACTABUTENICH PA3TMYHBIX KJIACCOB OPTAaHMYECKUX BEIIECTB (METaH, 3TaH, dTHJICH,
MPOMWICH, areTwieH, OyramueH-1,3, mermnOyramuen-1,3, O€H30i, METaHOJ, 3TAHOJ, ITUJIEHTIIUKOIb,
mmnepuH, (GEeHoJI, areTalbIeTH ], MypaBbUHAs M YKCYCHas KHCIOTHI, TJIIOKO3a, KpaxMmaj, IeJUTI0JI03a,
AMUHOYKCYCHasl KHUCIIOTa), WUTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXAY HHUMH ypPaBHCHHSIMHU
COOTBETCTBYIOIIUX XUMUYECKHX PEAKIHI C NCMOIL30BAHUEM CTPYKTYPHBIX (OPMYIT;

cOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKH YTIEBOJAOPOTHOTO CHIPhS (HE(TH,
MPUPOJIHEIN ra3, yroik), CIOCOOBI UX MEePepadOTKH U MPAKTUIECKOE TIPUMEHEHHE MPOAYKTOB MepepaboTKu;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJAUTH BBIYUCICHUS TI0 XUMUYECKUM YpaBHEHHUSAM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMH 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 UCXOHBIX BEIIECTB WU MIPOTYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOM 3HAHWNA 00 OCHOBHBIX METOJIaX HAYYHOTO IMO3HAHUS,
UCIOJIb3YEMBIX B XHMHHU TPU W3YYCHHUH BEIIECTB U XHUMHUYECKUX SBJICHUU (HaONo/eHue, U3MEpeHHe,



AKCIEPUMEHT, MOJICITMPOBAHNUE), HCIIOJIb30BaTh CUCTEMHBIC XUMHUCCKUE 3HAHUS JUIS TPUHATHS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CHUTYAIIUsX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHCHHEM;

chOPMHUPOBAHHOCTh YMEHUW COONIOAATh TPaBWJIA TIOJH30BAHHMS XHMHYECKOM TMOCYylIOH U
nabopaTopHbEIM 000pyZOBaHHEM, a TakKe IMpaBWiIa OOpalIeHUS C BEIIECTBAMH B COOTBETCTBHH C
HUHCTPYKIIUSMH 110 BBITOJHCHUIO JTA00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHI TUIAHMPOBATH W BBIMOJHATh XUMHUYECKUN SKCIEPUMEHT (IpeBpalicHHs
OpPraHMYECKUX BEIICCTB MPH HArPEBaHHH, TOJYYCHHUE 3THUIICHA W U3YyYCHUE €r0 CBOMCTB, KaueCTBEHHBIC
peaKIMu OpPraHMYECKUX BEIIECTB, JIEHATypalusi OCIKOB INPH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBUH C MpaBHJIAMH TEXHUKHA O€30MaCHOCTH TNPHU OOpaIIeHWH C BEIECTBAMU M JaOOpaTOPHBIM
000pyIOBaHUEM, MPEICTABIIATh PE3YJIbTAThl XMMHUYECKOTO AKCIEPUMEHTa B (OpMe 3amuCH ypaBHEHHM
COOTBETCTBYIOILIMX pPeakuil 1 (hOpMYIHPOBATh BHIBOBI HA OCHOBE ATHX PE3YJIbTaTOB;

cOPMUPOBAHHOCTh YMECHUI KPUTHYECKH aHAJIM3HPOBATh XMMUYECKYIO HH(OpMAIHUIO, TOIy4aeMyto
13 Pa3HBIX UCTOYHUKOB (CPEACTBA MAacCcoBOM nHpopmaruu, HTEpHET U APYyrux);

c(hOPMUPOBAHHOCTh YMEHHI COONIONATh TpaBUia DKOJOTHUYECKU IIENIECOOOpPA3HOTO IOBEIACHHS B
OBITY U TPYJIOBOM JCSITEIBHOCTH B LIEJISIX COXPAHCHHUSI CBOCTO 3/I0POBbS U OKPY)KAIOIICH MPUPOIHON CPEJIbI,
OCO3HABaTh OIMACHOCTh BO3JCHCTBHSI Ha JKUBBIC OPraHU3MBbI ONPEICIEHHBIX OPraHMYECKUX BEIIECTB,
noHuMasi cMbich nokaszarens [1K, mosicHaTh Ha nmpuMepax CriocoObl YMEHBIICHUS M MPEIOTBPALICHHS UX
BPEIIHOTO BO3/ICHUCTBUS Ha OPraHU3M UYEIIOBEKA,;

Ui 00YYaIONIMXCSl C OrPAaHHMYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMCHHE NMPHUMEHSTH 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIICCTB U XUMUYCCKUX SIBJICHHIA;

IUISL CJICTIBIX M CTIA00BUIANIMX OOYYArOIIUXCS: YMEHHE HCIIOJIBb30BaTh Pelbe(hHO-TOUCUHYIO CHCTEMY
obo3nauenwnii JI. bpaidist 11 3arucu XuMHIecKux GopMyd.

11 KJIACC

[IpenmeTHble pe3ynbTaThl 0OCBOEHUS Kypca «O011as 1 HeOpraHMUecKasi XUMHs OTPaXaroT:

c(OPMHPOBAHHOCTH MPE/ICTABICHUI: 0 XUMUYECKON COCTaBIIAIOIIEH €CTECTBEHHO-HAyYHOU KapTUHBI
MUpA, POJIM XUMHUH B MIO3HAHUU SBJICHUN MPUPOBI, B (POPMUPOBAHUM MBIIUIEHHUS U KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMUMOW Jisi pEeHIeHHUs NPAKTHUECKHUX 3a4ad MU HKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/J0POBBIO U MPUPOJHON CPELIE;

BJIAJICHUE CUCTEMOM XMMHUYECKHMX 3HAHHM, KOTOpAas BKIIOYAET: OCHOBONOJIAralOlUe IOHATUS
(XMMHUYECKHUIl AJIEMEHT, aTOM, M30TOM, S-, P-, d- 3JeKTpOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIPHBI  00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTh, CTEMEHb OKHUCIEHHs, XMMHUYecKas CBA3b
(xoBaJIeHTHasi, MOHHAs, METaJUINYeCKas, BOJOPOJHAsA), KPHUCTAUINYECKAss PEHIETKA, THUIIBI XUMHUYECKHX
peakuui, pacTBOp, JJIEKTPOJIUTBI, HEDJIEKTPOIMUTHI, IIIEKTPOJIUTUYECKAsT IJUCCOLMUALMSA, OKUCIHUTEND,
BOCCTAHOBUTEJIb, CKOPOCTh XUMHUYECKOM peakiMy, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTAYECKON aucconranuu, nepuoandecknii 3akod [[. M. MenneneeBa, 3aKOH COXpaHEHUS MaCChl
BEIIECTB, 3aKOH COXPAHEHWS M TpEBpallleHUs SHEPruH INPU XUMUYECKUX PEaKLHUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, MUPOBO33pEHUYECKHE 3HAHUS, JIe)Kalllie B OCHOBE TOHUMAaHUS MPUUYNHHOCTH U
CHUCTEMHOCTH XHUMHUYECKUX SIBIIEHUH, (DAKTOIOTMYECKHE CBENIEHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUH U
0€301acHOM HCII0JIb30BAaHUH BKHEHUIIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKON NeSATEIbHOCTH
YeNI0BEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepPHbIC TPHU3HAKU TOHITUH, YCTaHABIMBAaTh UX
B3alMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA IPU ONMCAHUM HEOPraHMUYECKUX BEIIECTB U UX
IIPEBPAILCHHI;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISl COCTaBlIeHUS (opMyIll
BEIIECTB U ypaBHEHUU XMMHMUYECKUX peakuui, cucreMatuieckyto HomeHkiaarypy (IUPAC) u TtpuBuanpHble



Ha3BaHUS OTACIIBHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIi ra3, YrJIeKUCIIBbIA ra3, aMMHaK, TaiméHasi H3BeCTh,
Herami¢Hasi U3BeCTh, IMThEBAs COJIA, TUPUT U IPYTHUEC);

c(hOpMHUPOBAHHOCTb YMEHUM OMPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS] XUMUYECKHUX JIEMEHTOB
B COCIUHEHHUSX PA3JIMYHOTO COCTaBa, BUJI XMMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAsS, METaUIMYecKas,
BOJIOpOAHAs) B COCAMHEHUSX, THUIN KPUCTAUIMUYECKOM peIETKH KOHKPETHOTO BelllecTBa (aToMHas,
MOJICKYJIIpHAsi, WOHHAs, METANIMYecKas), XapakTep Cpelabl B BOJHBIX PaCTBOpPaX HEOPraHHMYECKUX
COCIMHECHU;

c(hOPMUPOBAHHOCTh YMEHUM YCTaHABIWBATh IPUHAJIC)KHOCTh HEOPTAaHMYECKUX BEIIECTB IO HX
COCTaBy K ONpPENeNEHHOMY KJIAcCY/TPYIIe COCIMHEHHH (IPOCThIE BEIIECTBA — META/UIBl U HEMETAJLIBI,
OKCH/IbI, OCHOBAHUSI, KUCIOTBI, aM(pOTEepHBIC TUIPOKCHIBI, COJIN);

c(hOPMHUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICI mepuoaudeckoro 3akoHa J[. M. MenpaeneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTYI0, 00BSICHUTEIBHYIO U TIPOTHOCTHYECKYIO (DYHKITUH;

cOPMUPOBAHHOCTh YMEHHM XapaKTEpPHU30BaTh JJIEKTPOHHOE CTPOSCHUE aTOMOB XHUMHUYECKUX
sanemeHToB 1-4 mnepuonoB Ilepmoanueckoit cuctembl xumudeckux siemeHtoB [[. U. Menneneesa,
UCTOJB3ysl TOHATHS «S-, P-, O-3J€KTPOHHBIC OPOUTAIN», <«IHEPreTUYCCKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XMMHMUYECKHX AJIEMEHTOB M UX COCIMHEHUU IO MEepUoJaM U rpynnam
Ilepuonuueckoi cucrembl xuMudeckux sneMeHToB Jl. 1. Menaeneena;

chOpPMUPOBAHHOCTh yYMEHUW XapakTepu30BaTh (OMHCHIBATh) OOILIME XHUMHUYECKHE CBOWCTBA
HEOPraHUYECKHUX BEILECTB Pa3JIMYHBIX KJIACCOB, OATBEPKIATh CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKIY
HEOPraHMYECKMMH BEUIECTBAMH C TOMOUIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMHYECCKHE PEAKIUU IO PA3JIMYHBIM MPU3HAKAM
(4ucity ¥ cOCTaBy pearupyromux BEIIeCTB, TEIIOBOMY 3D PEeKTy peakiiuu, H3MECHCHHUIO CTCIICHEH OKHCIICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTallnu3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTABJISATh YPABHCHHSI PEaKUUH pPA3JIMYHBIX THUIIOB, IIOJHBIE H
COKpalIEHHbIE YPABHEHUSI PEAKIMil HOHHOTO OOMEHA, YYUTHIBAsI YCIOBHS, TIPU KOTOPBIX ATH PEAKIHMH UAYT
JI0 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUW MPOBOAWTH PpEAKLUH, MOATBEPKIAIONINEe KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIKE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIU
MTOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajaHca dTHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKIIUU OT Pa3IuIHBIX
(bakTOpoOB; XapakTep CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpunnun Jle Hlatense);

chOpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHE TMPOIECCHI, JIekKAIlhue B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYYEHHUsI CEPHOM KUCIOTHI, aMMHaKa, a Takke cOpMUPOBAHHOCTDH MPEICTABICHUA 00
00IIMX HAYYHBIX MPUHITUATIAX M YKOJIOTHYECKUX MPOOIeMax XHMHUIECKOTO TIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJAWTH BBHIYMCIICHHS C UCIOJIB30BAHUEM TOHSITHS «MaccoBas JOJIs
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XWMHUUYECKHX PEAKIUAX, MACCHl BEIIECTBA HIIU
00béMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O00BEMY OJHOTO M3 y4YaCTBYIOIIHUX B
pEeaKiuy BEIIeCTB, TEIUIOBOTO 3¢ (}eKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MPEBPALLECHUS U COXPAHEHUSI DHEPTUH;

chOpPMUPOBAHHOCTh YMEHUH COONMIOaTh TpaBUjia IMOJNH30BAHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbeIM 000pyZOBaHHEM, a TakKe IMpaBWiIa OOpalIeHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUTAHHPOBATH W BBHIMOJHATh XUMHUYECKUU HKCIIEPUMEHT (pa3jioKeHue
MepoKCcUaa BOAOPOJA B MPUCYTCTBUHU KaTaIM3aTOPa, OMPENCIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO WHIWKATOPA, BIUSHUAE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKINH, PeaKIuu



MOHHOT'0 00MEHa, KaueCTBEHHBIE PEAKIMH Ha Cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMUS,
pelIeHre SKCIepUMEHTaIbHBIX 33/1a4 1o TemMaMm «MeTamis» U «HemeTamib») B COOTBETCTBUY C NTPaBUIIAMU
TEXHUKH O€30MacHOCTH IpH OOpaIleHUH C BEIIeCTBAaMHU W JTAOOPAaTOPHBIM 000PYIOBAaHUEM, MPEIACTABIATH
pe3yNbTaThl XMMHYECKOTO SKCIIEPUMEHTa B (OpME 3alHMCH ypaBHEHUH COOTBETCTBYIOIIMX PEAKIUN H
(hOopMyIIMpPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3HPOBATh XUMHUUYECKYIO WH(OPMAIIUIO, MOTYyIaeMYyIO
13 pa3HbIX UCTOUYHUKOB (CPEACTBA MACCOBON KOMMYHUKaLMK, IHTEpHET U APYTrHX);

c(OpPMUPOBAHHOCTh YMEHMI COONIOATh MpaBUila HKOJIOTMYECKU IIeNIeCOO0pa3HOro IMOBEIACHHS B
OBITY U TPYJIOBOU JIEATEIBHOCTH B LIESIX COXPAHEHHS CBOETO 370POBbs M OKPYKaIOIIeH MPUPOIHOI Cpelbl,
OCO3HaBaTh ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONPENEIEHHBIX BELIECTB, MOHHUMAs CMBICI
nokazarenss [IJIK, mosicHaTe Ha npuMepax crocoObl YMEHbBIIEHHS W MPEeIOTBPALIEHUS UX BPEIHOIO
BO3/JEHCTBUS HA OPTAHU3M YEIIOBEKA;

JUIE O0Y4aromMXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMEHUE NPHUMEHATH 3HAHHS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMHUECKHUX SIBJICHUII;

JUTSL CJICTIBIX W CIA0OBHASIIUX OOYYaIOIUXCS: YMEHUE HCIOIb30BaTh PEIbe(HO-TOYCUHYIO CUCTEMY
ob6o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux (GopMyIL.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE

HaumenoBanue

(undposbie)
Neni/m | pa3pesioB U TeM KonTpoabublie | IlpakTudeckue
Bcero o0pa3oBaTejibHbIE

NPOrpaMmslI padoThI padoThI

pecypcsbl

Pa3nes 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHH

IIpeamer
OPraHUYeCKOU
xumuu. Teopus
11 CTpOECHUS 3
OpraHUYECKUX
coenquHeHuit A. M.
byrneposa

bu6mmoreka [JOK
https://myschool.edu.ru/

Hroro no pasneny 3

Pa3nea 2. Yriesogopoasl

IIpenenbHbIe
2.1 YTJI€BOJOPOABI — 2
aJKaHbI

bu6mmoreka [IOK
https://myschool.edu.ru/

Henpenensaeie
YTJIEBOJOPOBL:
2.2 aJIKCHBI, 6 1
AJKaJUEHBI,
AJIKUHBI

bu6mmorexa [IOK
https://myschool.edu.ru/

Apomaruyeckue bubnuoreka [IOK

2.3 YTJIEBOJOPOIBI https://myschool.edu.ru/

IIpuponusie
HWCTOYHUKHU bu6mmoreka [IOK

YIJIEBOAOPOJOB U https://myschool.edu.ru/
uX nepepadoTka

2.4



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Uroro no pasneny

13

Pasznen 3. Kuciaopoaconep:kanue opranndeckie coeJuHeHUst

bubmuorexa [JOK
3.1 Crmprat. dexon 3 https://myschool.edu.ru/
AJLIEeruael.
KapOonoBsie bub6nuoreka [IOK
3.2 7 1 .
KHCJIOTBI. https://myschool.edu.ru/
CrnoxHble 3(upbI
bu6mmoreka [JOK
3.3 YTICBOTb! 3 . https://myschool.edu.ru/
Wroro mo paszneny 13
Pa3znen 4. A3oTcoaepskaniue opranHnyecKkue coeIuHeHus
AMHHEL bubnmoreka [JOK
4.1 AMHHOKHCIIOTEL. 3 ]
https://myschool.edu.ru/
benku
Utoro no pazneny 3
Paspnen S. BeicokoMoJIeKy IsIpHbIE COeIMHEHUS
51 ITmacTmaccsl. 5 1 bu6mmoreka [IOK
' Kayuyku. Bonokna https://myschool.edu.ru/
Utoro no pazneny 2
OBIIEE KOJIMYECTBO 34 3 9
YACOB I10 [TPOI'PAMME
11 KUIACC
\ KonuyecTBo yacoB DJIEeKTPOHHBIE
HaumenoBanue
(uu¢posbIe)
Neni/m | paspenoB u Tem Kourpoasnbie | Ilpakrnyeckue
Bcero o0pa3oBaTe/ibHbIE
NporpamMmbl padoThI padoTsI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
CrtpoeHne aTOMOB.
[Tepuoanueckuit
3aKOH U
[Tepuoanueckast bubnuoreka [IOK
1.1 3 )
cucrema https://myschool.edu.ru/
XUMHWYCCKUX
snemenTos /I. W.
MenneneeBa
Crpoenue
19 BEIICCTBA. 4 bu6mmoreka [JOK
' Muoroo0pasue https://myschool.edu.ru/
BEIIECTB
XuMudeckre bu6mmorexa [IOK
13 6 1 1 .
peakuuu https://myschool.edu.ru/
bu6mmorexa [IOK
Hroro no paszexy 13 https://myschool.edu.ru/
Pa3nea 2. Heopranunyeckasi xumust
bu6mmoreka [IOK
2.1 Meraer 6 1 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Bbu6mmoreka [JOK
2.2 Hemerarner ? https://myschool.edu.ru/
CBs13b
HEOPraHUYEeCKUX U bubnuoreka [IOK
2.3 2
OpraHNYEeCKUX https://myschool.edu.ru/
BEILIECTB
bu6mmoreka [IOK
Hroro no pasneny 17 https://myschool.edu.ru/
Paznen 3. XuMus 1 :KM3Hb
bu6mmoreka [IOK
3.1 KUMHA U KH3HE 4 https://myschool.edu.ru/
Uroro no pazneny 4
OBIIEE KOJIMYECTBO 34 3 3
YACOB I10 ITPOTPAMME

MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOI

10 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

1

OBPA3OBATEJIbHOI ITPOT'PAMMBbI

IIpoBepsiemble MpeaAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01ero 06pa3oBaHus

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

11

CdopmupoBaHHOCTH IIPEICTaBICHUN 0 XUMHYECKOU COCTaBJISIOLIEH
€CTECTBEHHOHAYyYHOW KapTHHBI MUpA, POJIU XUMHUH B TIO3HAHUM SIBJICHUI MPUPOIBI,
B (hOpMUPOBAaHUM MBIIIJIEHUS U KYIbTYpPbI JIUYHOCTH, €€ (DYyHKIIMOHAILHOW IPaMoT-
HOCTH, HEOOXOIMMOHN Ui pelleHHs] NPAaKTHUEeCKUX 3adad U DKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOJIHON Cpefie

1.2

Brnanenue cucteMoil XUMHYECKUX 3HAHUM, KOTOPAsi BKIFOYAET: OCHOBOIIOJIATratolne
NOHATHUS (MOJIEKYJa, BaJICHTHOCTh, YJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEPOIHBIN CKEJIET,
GbyHKIIMOHAIbHAS TPYIMa, pauKai, W30MEepHs, U30Mepbl, TOMOJIOTUYECKUN pA/l,
TOMOJIOTH,  YTJE€BOJOPOJBI, KHUCIOPOJA- MW  a30TCOJAEpkKalue COECAUHEHHS,
OMOJIOTUYECKH aKTUBHBIC BElIeCTBA (YTIIEBOBI, JKUPBI, OCIIKH ), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUS); TEOPUH M 3aKOHBI
(Teopuss XHMMHYECKOTO CTPOCHHsS oOpraHuueckux BemiectB A.M. bytneposa),
SaKOHOMepHOCTI/I, CI/IMBOJ’II/I‘-ICCKI/IfI SI3BIK XUMUU, q)aKTOJ'IOFI/I'-IeCKI/Ie CBCIACHHUSA O
CBOMCTBaX, COCTaBe, MOJNYyYEHHH M OE30MACHOM HCIIOJIb30BAHUN BAKHEUIITUX
HGOpFaHI/I"IeCKI/IX nu OpFaHI/I'-IeCKI/IX BCIIICCTB B 6I)ITy 158 HpaKTH‘IeCKOﬁ JCATCIIBHOCTHU
YyeJoBeKa

13

CdopMUpOBaHHOCTh YMEHHMHM BBISBIATH XapaKTEpHblE TMPU3HAKU TIOHSATHUH,
YCTaHaBIUBAaTh UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOILME ITOHATUSA IIPU
ONMCAHUU COCTABA, CTPOCHUS U NPEBPAILECHUN OPraHUYECKNX COEAMHEHUIN

14

c(OpMHUPOBAHHOCTh YMEHHMHM HCHOJIb30BaTh XUMHYECKYI0 CHMBOJHUKY JUIf
COCTaBJIGHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn  OpraHMYeCKHMX BEIIECTB U  ypaBHEHUH XUMHUYECKHX  peaKIuii,
W3rOTaBIMBAaTh MOJIENM MOJIEKYJ] OPraHMYEeCKMX BEUIECTB JUIS WUIKOCTPALUU X
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

ChopMUpOBaHHOCT YMEHUH YCTAHABIMBATH INPUHAUICKHOCTh  HM3YYEHHBIX
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Kon
NpoBePsSIEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

OpPraHMYeCKUX BEIIECTB MO MX COCTAaBYy M CTPOCHHUIO K ONpEICIEHHOMY Kiaccy
(rpymre) coenmuHeHu (YTriaeBOAOPOIbI, KHCIOPO U a30TCOJACPIKAIINE COCTMHEHUS,
BBICOKOMOJICKYJISIPHBIE COSJAMHEHHS), JaBaTh UM Ha3BaHUS IO CUCTEMATHYECKON
Homenkiarype (IUPAC)

1.5

CdopMUpOBaHHOCTH YMEHHSI ONIPEIEISITh BUIBI XUMUYECKOW CBSI3M B OPTaHUYCCKUX
coeTMHEHUX (0JIMHAPHBIE U KPAaTHBIE)

1.6

ChopMupoBaHHOCT ~ yMEHHUS NPUMEHATh: IOJIOKEHHS TEOPUM  CTPOEHUS
oprannveckux BemectB A.M. BytiepoBa /i 00bsCHEHHS 3aBHCHUMOCTH CBOWCTB
BEUIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAaHEHHsI MACCHI BEILIECTB

VYraeBonopoasl. Kucnopojaconepkamuye M a30TCOACPKAIIUE OPraHUYEeCKUe Co-
einHeHMs. BEICOKOMOJIEKYIISIpHBIE COSTMHEHHSI

2.1

C(i)OpMI/IpOBaHHOCTI) YMCHI/Ifl MNPUBOJUTL TPUBHUAJIBHBIC HA3BaHUA OTACIbHBIX
OpPraHUYECKUX BEIIECTB (3TUJICH, MPOMUIIEH, alleTUIICH, STUICHTJIMKOJIb, TIUIEPUH,
denon, Gopmanbaerny, aneTanbIeTHA, MypaBbHHAS KHCIOTA, YKCYCHas KHCJIOTA,
OJICMHOBAsl KHUCJIOTa, CTEapuHOBas KHUCJIOTa, TIIOKO3a, (¢pPyKTo3a, Kpaxmal,
1[EJUTI0JI03, TITUITIH)

2.2

CdopmMupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHUE, (hU3HUECKUE U
XUMHNYCCKHUC CBOﬁCTBa THUIINYHBIX HpeI[CTaBHTeHGﬁ pa3JII/IT-IHI)IX KJIaCCOB
OpPraHUYeCKUX BEIICCTB (METaH, 3TaH, dTHJICH, MPOIWICH, alleTUIICH, OyTaaueH-1,3,
MeTWIOyTaaueH-1,3, 6eH30J1, METaHOJI, ATAHOJI, ATHJICHTIIUKOJIb, TJIUIEPHH, (EHOI,
aleTanbJIeru]l, MypaBbUHAs M YKCYCHasi KUCJIOTBI, IITFOKO3a, KpaxMal, HeJUIHII03a,
AMUHOYKCYCHasl KUCJIOTa)

2.3

ChopMupoBaHHOCTH YMEHHS WJUTIOCTPUPOBATh T'E€HETUYECKYIO CBSI3b MEXKIY
TUNAYHBIMU [PEACTABUTEISAMU PA3]IUYHBIX KJIIACCOB OPraHMYECKUX BELIECTB
YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKMX PEAKIUA C HCIOJIb30BaHUEM

CTPYKTYPHBIX (hopMyII

2.4

CopMUpOBaHHOCTh YMEHUS XapaKTepU30BaTh HCTOUYHUKU YIIIEBOJAOPOIHOTO
ChIpbsl (He()Th, MPUPOIHBIH Ta3, Yroyb), CHOCOOBI UX MEepepaboTKH U MPAKTUYECKOE
pUMEHEHNE TPOAYKTOB epepaboTKu

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh YMEHUN BJIAJIeTh CHUCTEMOH 3HaHMI 00 OCHOBHBIX METOJaX
HAy4YHOTO TIO3HAHMS, WCIOJIB3YEMbIX B XHWMHUHM TPU M3YYCHHH BEIIECTB U
XUMHUYECKHX SIBICHUN (HAONI0/IeHUE, U3MEpPEHUE, IKCIIEPUMEHT, MOAEIUPOBAHNUE),
WCIIOJIH30BAaTh CHUCTEMHBIE XHWMHUUYECKHE 3HAHUS JUIsl TPUHATUS pEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHUEM

3.2

CdopMupoBaHHOCTh YMEHHI COONIOJATh TMpaBUjia IOJH30BAHUS XHUMHUYECKOU
Mocy/I0ol 1 1abopaTOpHBIM OOOpYJIOBaHHEM, a TakXKe NpaBUja OOpaIlIeHUS C
BEIIECTBAMH B COOTBETCTBHUU C WHCTPYKIMSIMH IO BBIMOJHEHHUIO JTA0OPATOPHBIX
XUMHNYECKHUX OIIBITOB

3.3

ChopMupoBaHHOCTH ~ YMEHUH  IUIAHUPOBATb W BBIMONHATH  XUMHYECKUI
OKCIICPUMCHT (npeBpameHI/m OpTraHNYCCKUX BEIICCTB IIPpHU HArpC€BAaHUU, ITOJTYUCHUC
STHIIEHA U U3yYEHHE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKIIUN OPTaHMYECKUX BEIIECTB,
JieHaTypalusi OEIKOB IPU HarpeBaHWH, I[BETHHIE PEaKIMU OEJTKOB) B COOTBETCTBHH
C TpaBUIaMH TEXHHMKH O€30MacHOCTH TpPH OOpalleHuHd C BEIIeCTBAMH U
1abopaTOpHBIM  00OPYIOBaHMEM; TIPEICTABISATh  PE3YJAbTAThl  XUMHUYECKOTO
JKCIIepUMEHTa B (¢GopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX pPEAKIUN U
(GhOpMyITHUPOBATh BHIBOJIBI HA OCHOBE dTHUX PE3YyJIbTATOB




Kon
NpoBePsSIEMOro
pe3yJjabTara

3.4

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

ChopMupoBaHHOCTH YMEHUN TPOBOJUTH BEIYUCICHUS 110 XUMHUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IPOAYKTAa PEaKLUU I10
U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX BELIECTB HIIU

MPOJYKTOB PEAKIUH)

3.5

ChopMupoBaHHOCTH ~ YMEHUW  KPUTHUECKH  AHAIM3UPOBATH  XUMHUYECKYIO
uH(pOpMaLIMIO, TONy4YaeMyld M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uH(popManuu, cetb UHTEpHET U Apyrue)

3.6

CdopMupoBaHHOCTH YMEHUI COOJIIOIATh MPABUIIA SKOJOTHIECCKH 11€71ecO000pa3HOTOo
HOBEJCHUS B OBITY W TPYAOBOW JEATEIBHOCTH B LEISX COXPAHEHUS CBOETO
3JI0POBbSI U OKPYXKAIOIIEH MPUPOIHOM Cpebl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS
Ha KMBBIE OPraHMU3MbI ONpPEIEIEHHBIX OPraHMYECKUX BELIECTB, MOHMMAs CMBICI
nokazarens [IJIK (mpenenbHO JOMycTUMON KOHIIEHTPALUH ), OSICHATh Ha PUMEPax
CrocoObl YMEHbIICHUS U NMPEIOTBPAILCHUS X BPEAHOIO BO3ACHCTBUS HA OPraHU3M
YenoBeKa

11 KJIACC

Kon
MpoBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM NMPOrPaMMBbI CpeIHero 001ero od0pasoBaHus

TeOpeTI/IquKHC OCHOBBI XMMHH

11

Brnanenne cuctemoil XMMHUYECKUX 3HAHUM, KOTOpAas BKJIIOYAET: OCHOBOIOJIATAOIINE
HOHATHS (XUMHYECKUH 3JIEMEHT, aToM, JJICKTPOHHas 000JI0YKa aroma, S-, p-, d-
AIIEKTPOHHBIE OpPOMTATM aTOMOB, MOH, MOJIEKYJa, BaJE€HTHOCTb, 3JIEKTPOOTpULIA-
TEIbHOCTh, CTENEHb OKHUCIIECHUS, XHUMHYECKas CBsS3b, MOJb, MOJISIpHAs Macca,
MOJISIpHBIM  00BEM, KpHUCTATIMUECKash pEIETKa, TUIBI XUMHUYECKUX peaKIHi
(OKMCIIUTENEHO-BOCCTAHOBUTENBHBIE, 3K30- M SHAOTEPMHUYECKUE, PEaKIIMd MOHHOTO
oOMeHa),  pacTBOp,  JJEKTPOJIUTHI,  HEIJICKTPOJIMTHI,  DIEKTPOIUTHUECKAS
JUCCOLMAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTb XHUMHYECKOM pEeaKluu,
XUMHUYECKOE pPABHOBECHE); TEOPHUM M 3aKOHbI (TEOpHUS AIIEKTPOIUTUYECKOM
mucconuanuy, [lepuoanueckuii 3akon JI.11. MenneneeBa, 3aK0H COXpaHEHHs] MACcChl),
3aKOHOMEPHOCTH, CUMBOJIMUECKHUI SI3BIK XUMHH, (PaKTOJIOTHUECKUE CBEICHHSI O CBOM-
CTBaxX, COCTaBe, IMOJYyYEeHHUH U OE30MaCHOM HCIIOJIIb30BaHUM  Ba)KHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON ESTEILHOCTH YEIOBEKa

1.2

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIITE XAPAKTCPHBIC TPU3HAKU W B3aNMOCBA3b
HN3YUCHHBIX HOHHTPII)’I, IMPUMCHATE COOTBETCTBYIOIIHUE IIOHATUA IIPU OIKMCAHWUUN
CTPOCHUA U CBOICTB HCOPTraHUYCCKUX BCHICCTB U HUX HpeBpaH_IeHI/Iﬁ; BBISIBJIATH
B3aMMOCB3b XUMHUYCCKUX 3HAHUM
C MMOHATHUAMUA U MPCACTABIICHUAMUA JPYI'UX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB

1.3

Bnaz[eHHe OCHOBHBIMHM MCETOJAMH HAYYHOI'O ITO3HAHHA BEIIECTB WM XHUMHUYCCKHX
SIBIICHUI (HaGHIOIIeHI/IC, N3MCPCHUC, SKCTICPUMCHT, MO,Z[CJIHpOBaHI/Ie)

14

ChopMHUpPOBAaHHOCT, YMEHHUH OMPENENSITh BaJCHTHOCTh M CTEIECHb OKHCIICHHS
XAMHMYECKUX DJIEMEHTOB B COCAUMHEHMSAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOH
CBs3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas, BOAOPOJIHAs) B COCIUHEHUSX, THUII




Kon
NpoBePsSIEMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

KPUCTAIJIMYECKON PpEMETKH KOHKPETHOIO BEIECTBAa (aToMHas, MOJIEKYJspHasi,
VOHHAs1, METAJUTMYECKast)

1.5

CdopMUpoOBaHHOCTh YMEHUH ONpPENENTh XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COECIUHEHUI

1.6

ChopMupoBaHHOCTh yMEHHS KIAacCCHU(DUIUPOBATh XHUMHYECKHE PEAKIMUA IO
pa3IMyYHbIM IpHU3HAKaM (YHUCIy M COCTaBY pPEAarupyrolIMX BEIIECTB, TEIJIOBOMY
¢ deKxTy peakiu, W3MEHEHHIO CTCICHEH OKHCIICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKkIMK, YIaCTHIO KaTan3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHHUI COCTABIISATH YPaBHEHHUS PEAKIUI pa3IUYHbIX THUIIOB,
MOJIHBIE W COKpAIIEHHBIC YPAaBHCHHS pEaKIUid WOHHOTO OOMEHA, YYHTHIBas
YCIJIOBHSI, P KOTOPBIX 3TH PEAKIIMHU UAYT 10 KOHLA

1.8

CdopMupoBaHHOCTH ~ YMEHUH  MPOBOJAUTH  PEAKIHMH,  MOATBEPKIAIOIINE
KAueCTBEHHBIH COCTAaB pa3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB

1.9

CdopMHupOBaHHOCTH yMEHUM packpbiBaTh CYILIHOCTh OKHUCIIUTEIIHLHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA TOCPEICTBOM COCTaBICHHS JICKTPOHHOIO OaiaHca
ATUX peaKIui

1.10

CdopMUpOBaHHOCTh YMEHUW OOBSICHITH 3aBHCHMOCTh CKOPOCTH XHMHYECKOU
pEaKIuu OT Pa3IUYHBIX PaKTOPOB

1.11

CdopMupoBaHHOCTb YMEHHUI OOBSACHATH XapakTep CMEIICHUS XHUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHemIHero Bo3zaeiicTeus (mpunimn Jle [latenne)

O6ma51 W HCOPraHU4YCCKasd XUMUS

2.1

ChopMHpPOBAaHHOCT, YMEHUM pacKpbiBaTh CcMbICH llepuonuyueckoro 3akoHa
J.W. MenzneneeBa ¥ JEMOHCTPUPOBATH €ro  CHCTEMATHU3HPYIOIIYIO, O0b-
SICHUTEIIbHYIO U IPOTHOCTUYECKYIO (DYHKITMHU

2.2

ChopMupoBaHHOCT YMEHHMH XapaKTepHU30BaTh HJIEKTPOHHOE CTPOECHHUE aTOMOB
XUMHUYECKHX 3JeMeHTOB 1—4 mepuonoB llepmoanueckoil cucTteMbl XHMHUYECKUX
snementoB J[.M. MeHzeneeBa, HCOONB3ysS MOHITHS  «S-, P-, -dIEKTPOHHBIE
opOHUTaINY, «3HEPreTUYECKHUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH HU3MEHEHMS
CBOMCTB XMMHMYECKHMX DJEMEHTOB M HX COCIMHEHUH IO MEpHoJaM M TIpylIaM
Ilepnonnueckoi cucTeMbl XMMUYEeCKUX 351eMeHToB 1.1, Menneneesa

2.3

ChopMupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE
CBOMCTBA HEOPraHMYECKMX BELIECTB pPa3JIM4YHBIX KJIACCOB, IOATBEPKIAThH
CYLIECTBOBAHUE T€HETUYECKOM CBA3M MEXKAY HEOPraHWYECKUMM BELIECCTBAMU
C IOMOIIBIO YPAaBHEHHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN

2.4

CdopMUpOBaHHOCTh YMEHMH yCTaHABIMBATh NPUHAMIEKHOCTH HEOPraHUYECKUX
BEIIIECTB 10 UX COCTaBY K OIpeNeNEHHOMY Kiaccy (Ipyre) coeMHEeHUH (TPOCThIe
BEIIeCTBa — METaJNIbl U HEMETaJlIbl, OKCUbI, OCHOBAHMSI, KUCIOThI, aM(pOTepHbIE
THJIPOKCHUJIBI, COJIN)

2.5

CopMUpOBaHHOCTh YMEHMHM HCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JUIS
cocTaBieHUs  (GOpMyNl  BEIIECTB W  YpPaBHEHHH  XUMHUECKHUX  pEaKUui,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBHasibHble Ha3BaHMS OTIEIbHBIX
HEOPraHMYECKUX BelIeCTB (YrapHbIil Ta3, YIJIEKUCHbIM Ta3, aMMHUak, TraméHas
U3BECTh, HETalIEHAas! U3BECTh, MUTHEBAS COJIa, MUPUT U JIPYTHe)

2.6

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA HEOPTaHMYECKHWX BEHIECTB PA3IMYHBIX KJIACCOB, IOITBEPKIAThH
CYyILIECTBOBAaHUE TE€HETUYECKOW CBSI3U MEXKIYy HEOPraHMYECKMMHU BELIECTBAMU C
MOMOUIbIO YpaBHEHUIN COOTBETCTBYIOUIUX XUMHUUECKHUX PEaKIIHi




MPOBEPSIEMOT0
pe3yJbTara

Kon

2.7

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

ChopMUpOBaHHOCTE  YMEHHM  IUIAHUPOBAaTh W BBIMIOJNHATH  XUMHYCCKHA
SKCIIEPUMEHT (pa3lioKeHHE IMEepPOKCHIa BOJOPOAa B IMPHUCYTCTBUU KaTalau3aTopa,
ONpE/CNICHUE CpeAbl PpPacTBOPOB BEIIECTB C IOMOIIBIO  YHMBEPCAIBHOI'O
WHAMKATOpa, BIUSHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIIHH,
peakIMu HOHHOTO OOMEHa, KayeCTBEHHBbIE peakluuu Ha cyinbdar-, kapOoHAT- U
XJIOPUJI-aHUOHBI, HA KAaTHOH aMMOHHUS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
teMam «Metamael» U «Hemeramibl») B COOTBETCTBHUM C MpaBUJIaMU TEXHUKHU
0e30MacHOCTH MpH O00pallleHHuU C BEIleCTBaMU U J1a00paTOPHBIM 000PYAOBAHUEM;
NPEJCTaBISITh  PE3YIbTaThl XHMHYECKOTO OJKCIIEPHUMEHTa B QopMe 3alucu
YpaBHEHU COOTBETCTBYIOIIUX peakluii U (OpMyIUPOBATh BHIBOJIBI HA OCHOBE ATUX
pE3yJIbTaTOB

2.8

ChopMUpOBaHHOCTh YMEHHI COOJIIOJIATh TIpaBUJIa IOJH30BAHUS XUMHUYCCKOM
MoCyZIol U J1abopaTOpHBIM OOOpPYIOBAaHUEM, a TakKe IMpaBWiIa OOpalleHus ¢
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIHSAMHU TIO BBITIOJIHEHHUIO J1A0OPATOPHBIX
XUMUYECKHUX ONBITOB

2.9

CdopMUpOBaHHOCTh YMEHUH XapaKTePU30BaTh XUMUUYECKUE MTPOLIECCHI, JIKAIINE B
OCHOBE IMPOMBIIIJIEHHOTO IOJIYYEHUsI CEpPHOM KHUCIOThl, aMMHaKa, a TakKkKe
c(OPMHUPOBAHHOCTh TPEJACTABICHUA 00 OOIMWX HAYYHBIX TMPUHIUNAX U KO-
JIOTUYECKHX MpobiieMax XUMUYECKOTO MPOU3BOJICTBA

XUMHS U KU3Hb. PacuyéTol

3.1

CdopmupoBaHHOCTh IIpEJICTaBICHUN 0 XUMHUYECKON COCTaBJIAIOUICH
€CTECTBEHHOHAYyYHOU KapTHUHBI MHPA, POJIU XUMHUHU B IO3HAHUM SIBJICHUM IPUPO/IBI,
B (OPMHPOBAHWU MBIIUICHUS M KYJIBTYphl JHYHOCTH, €€ (DYHKIHMOHAIBHON
IPaMOTHOCTH, HEOOXOAUMOW JAJIsl pellleHHs] MPAKTUYECKUX 33134 U 3KOJIOTMYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbIO U IPUPOAHOM cpene

3.2

CopMUpOBaHHOCTh ~ YMEHUH  KPUTHYECKH  aHAIU3UPOBATh  XUMHYECKYIO
uH(pOpMallMIO, TOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOMU
KOMMYHHUKaIMH, ceTh IHTEpHET U npyrue)

3.3

ChopMHUpOBaHHOCTH YMEHUM COOJIOIATh MPaBHIIa YKOJIOTHYECKH 11eJIeCO00Pa3ZHOTO
MOBE/EHNS B ObITY U TPYAOBOM JESATENIBHOCTH B LENSIX COXPAHEHHUS CBOETO
37I0POBBS U OKPYXKAIOIIEH MPUPOJTHON CpeJIbl

3.4

Oco3HaBaTh OMACHOCTb BO3/JCHCTBUS Ha MKUBBIE OPraHHW3Mbl OMNPEIEIEHHBIX
BEIIECTB, MOHMMas cMblca nokasatens I1JIK, mosicHATe Ha mpumepax crnocoObl
YMEHBIIEHUS U IPEAOTBPALIECHUS UX BPEIHOIO BO3AECHCTBUS HA OPraHU3M YEJI0BEKa

3.5

ChopMupoBaHHOCTh YMEHUIN MPOBOAUTH BBIYMCIEHHS C MCIIOJIB30BAaHUEM MOHSATHS
«MaccoBasi J0Jsl BeUIecTBa B pPAcTBOpE», OOBEMHBIX OTHOIICHWH Ta30oB MpH
XUMHUYECKHX PEaKIMAX, MacChl BelIeCTBa MJIM OO0bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILlECTBA, Macce WJIM O0bEMY OJHOTO M3 YYACTBYIOUIUX B PEAKIMH
BEIIIECTB, TEIIOBOro 3(dekra peakud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUN

10 KITIACC

Kon

1

HHPOBEPAEMBIE D2JIEMEHTBI COAEP KAHUSA

IIpoBepsieMblii JJIEeMEHT COJePKAHUS

TeopeTnueckre OCHOBbI OPraHU4YeCKON XUMHUHU




Kon

11

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

[IpenMer opraHMYecKOM XUMHH: €€ BO3HUKHOBEHHWE, PAa3BUTHE W 3HAYEHUE B IOJYyYCHUHU
HOBBIX BEIIECTB U MaTepuaoB. Teopus CTPOCHUS OpPraHUYeCKuXx coeauHeHuit A.M.
bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrtpykTypHbIe (GOpPMYIBI OpraHUYECKUX BellecTB. ['omomnorus, nzomepus. XuMuueckas cBsi3b
B OpPraHMYECKUX COCIUMHEHUSX — OJMHApHBIE M KpaTHble cBsi3U. IlpeacraBienue o
KJIacCU(UKAIMU OPTraHUYECKUX BEIIECTB

1.3

HomeHnknatypa opraHMYeCKHX COCIUWHEHUH (CHCTeMaTHyecKas) W TPUBHAIbHBIC Ha3BaHHS
BAKHENIIMX NPEACTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB

VYrieBoaopoibl

2.1

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKHH psjn. Mertan M 3TaH — MpocTeiine
MPEJICTAaBUTENIN AJKAHOB: (PU3MYECKHE M XHUMHUYECKHE CBOMCTBAa (peakiUy 3aMelleHus u
TOPEHUsI ), HAXOXKJICHUE B IPUPOJIC, TOJYUCHHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTMYECKUH psl. OTHIEH M IPONWIEH — IMPOCTEHIINE
NPEJCTaBUTENIN AIKECHOB: (U3WYECKHEe W XMMHUYECKHE CBOWCTBA (PEaKkUWMW THIPUPOBAHUS,
raJJIoOreHUPOBAHUS, TUAPATALIMH, OKUCIICHHSI U IOJIMMEPU3alliN), NOJyYeHHUE U IPUMEHEHHE

2.3

Ankanuensl: OyraameH-1,3 u wmerunOyragumen-1,3: cTpoeHue, BaKHEHIINE XHUMHUYECKHE
CBOMCTBA (peakuus nosuMepusaun). [lomydeHne CHHTETHYECKOro Kay4qyKa i Pe3HHBI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHMSI, TOMOJIOTHUECKUN Psii. AUETHIICH — MPOCTEHIIIHIA
MIPEJICTAaBUTENIb AIKUHOB. COCTaB, CTPOCHUE, (PM3MUECKHE W XUMHUYECCKHE CBOWCTBA (pPEaKIuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUH, TOPEHHUS), TOJIyYeHHE U IPUMEHEHUE

2.5

Apensl. beH3zon: cocraB, cTpoeHue, (QU3NYECKHE W XHMHYECKHE CBOHCTBa (peakuuu
TaJIOTCHUPOBAHUSI M HUTPOBAHMsI), MOJYyYCHHE M TPUMEHeHHue. Toiyon: coctaB, CTPOCHHE,
¢uznyeckue u XMMHUYECKHE CBOICTBA (peakluy ralor€HUPOBAHNS U HUTPOBAHMUSI), IOJIyYE€HUE
U rnpuMeHeHue. TOKCHMYHOCTh apeHOB. ['eHeTHdYecKkash CBsI3b MEXAY YIJIEBOJIOPOJIAMH,
MpUHAJIC)KAIIMMH K pa3IMYHbIM KJIaCCaM

2.6

[TpupoaHble MCTOYHMKM YriieBOnOponoB. IlpuponHbiii ra3 M momyTHble He(TsSHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKM HePTU: MEperoHkKa, KPEeKUHT
(TepMUYECKH, KaTaTUTUYeCKUit), muponu3. [IpoaykTel nepepaboTku HeTH, UX TpPUMEHEHUE
B IPOMBINIJIEHHOCTH U B ObITy. KaMeHHBIN yroib 1 NpOAYKTHI €ro NepepadoTKu

Kncnopozlcoz[epxcamne OpTraHU4YCCKUC COCANHCHU

3.1

[IpenenbHble ONHOATOMHBIE CHUPTHI. MeETaHOT © OSTAaHON: CTpOCHHUE, (UBHUYECKUE
U XUMUYECKHE CBOMCTBA (peakuuu C aKTUBHBIMH METallJlaMH, TaJOore€HOBOJOPOJIaMH,
ropeHue), npuMeHeHue. BoaopoaHble CBS3M MEXAYy MOJIEKYJIaMH crhupToB. JleiicTBue
METaHOJIa U 3TAaHOJa HAa OPraHM3M uejoBeKa. MHOroaToMHbIE CHOUPTBI. JTUJICHIJIMKONIb U
TJIMIEPUH: CTpOeHue, PU3NYecKre U XMMHUYECKHE CBOMCTBA (B3aUMOICHCTBHE CO MIETOUYHBIMU
METaJUIaMH, KAaYeCTBEHHAs pPEaKlus Ha MHOrOaTOMHbIE CIHPTHI). JlelicTBMe Ha opraHu3M
yesoBeKa. [ [puMeHenre rimuepruHa v STHICHTIIUKOJIS

3.2

@®eHo: CTpOEHHE MOJIEKYIbl, (pU3nvecKkre U XUMUYeckue cBoicTBa. ToKcHMUHOCTH (heHouna.
[Ipumenenue penona

3.3

Anpaeruapl 1 KeTOHbI. DOopMabIETH I, alleTaIbICTHI: CTPOCHHE, (PU3UIECKUE U XUMUYECKUE
CBOMCTBA (peaklMM OKUCJIEHUS U BOCCTAHOBJICHUS, KAU€CTBEHHBIE PEAKLIUM), MOITYyYECHUE U
MIPUMEHEHNE

3.4

OnHOOCHOBHBIE TMpeesbHble KapOOHOBbIE KHUCIOTH. MypaBbUHAasi U YKCYCHasl KHCIIOTBI:
cTpoeHHue, (u3NYEeCKHe M XMMHUYECKHE CBOMCTBa (CBOIiCTBa, oOmme Ay Kjacca KHUCIOT,
peakuus dTepupHUKaIng ), MoTydyeHne 1 npuMenenne. CTeapuHOBast U OJICMHOBAst KUCIOTHI KaK
NpEaACTAaBUTEIN BBICHIUX Kap6OHOBI)IX KHCI0T. MBITa KaK COJIM BBICIITNX Kap6OHOBI)IX KHCIIOT,
UX MOIOLIEE NEUCTBUE

3.5

Crnoxnble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX IPHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupo. buosorndeckas posiab KUPOB

3.6

VYraeBoasl: cocTaB, Kiaccu(ukauus yriieBoloB (MOHO-, M- U Monucaxapujsl). [okosza —
HNPOCTENIINKA MOHOCaXapuJ: OCOOEHHOCTH CTPOEHUS MOJIEKYJIBl, (pU3MUECKUEe U XMMUYECKHE
cBoiicTBa (B3ammojeiicteue ¢ ruapokcugoM menu(ll), okucieHne aMMuadyHbIM PacTBOPOM




Kon

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

okcuma cepedpa(l), BoccTaHoBneHHE, OpOKEHHE TIIIOKO3bI), HAXOXKACHHWE B MPHUPOJE,
npUMeHeHue, buonoruyeckas poib. Potocunte3. OpykTo3a Kak uzomep riioko3bl. Kpaxman u
LEJUTI0JI03a KaK MPUPOAHbIE nosnMepbl. CTpoeHHe Kpaxmasa U Leulrosio3bl. dusndeckue u
XUMHYECKHE CBOMCTBA KpaxMaina (TUIPOIN3, KaUeCTBEHHAs PEAKIIHs C HOI0M)

A30TcozepKale OPraHndecCKUe COEAMHEHUS

4.1

AMHMHOKHUCIIOTH Kak aMm(oTepHble opraHudeckrue coeauHeHus. Pusmdyeckue u XMMUYECKUE
CBOMCTBa aMHHOKHUCJIOT (Ha mpumepe rmiuHa). buosorndeckoe 3HayeHWE aMHUHOKHUCIIOT.
IHenTnael

4.2

benkn kak mNpupoAHbIE BBICOKOMOJIEKYISIpHbIE coequHeHus. IlepBuuHas, BTOpUYHAs U
TpeTU4yHasi CTPyKTypa OeskoB. XHMMHUYECKHE CBOMCTBa OE€IKOB: THIPOJIU3, ACHATYypalus,
KAUECTBEHHbBIE PEAKIIMH Ha OEJIKU

BBICOKOMOJ'IGKYJ'IHPHBIG COCAUHCHU

5.1

OCHOBHBIE IOHATHS XHUMHMHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb IOJUMEpPU3ALMM, CPEeIHss MoJieKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEepU3aliusl ¥ MOJUKOHIeHCALUs

5.2

OKCHEpUMEHTAJIbHBIE METO/bl M3Y4YEHHsS] BEIIECTB M MX IPEBpAIICHUN: O3HAKOMIIEHHE C
o0Opa3aMu IMPUPOJIHBIX M HCKYCCTBEHHBIX BOJOKOH, IUIacTMacc, KayuyykoB. [lomyuenue
CUHTETUYECKOI0 Kay4yyKa U PE3UHBI

11 KJIACC
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XuMHYeCcKud deMeHT. AToM. Snpo artoma, HM30TOMNBI. JIEKTPOHHAs 000JI0YKa. DHEp-
TeTHYECKHE YPOBHH, TOAYPOBHH. ATOMHBIE OpOWTAH, S-, P-, d-3meMeHThl. OCOOCHHOCTH
pacnpeeNieHus JIEKTPOHOB 110 OPOUTAISIM B aTOMaX 3JIEMEHTOB TIEPBBIX YETHIPEX MEPHOIOB.
DnekTpoHHas KOHQUTYpalus aTOMOB

1.2

Ilepnonnueckuit  3axkoH u  Ilepuonmueckas  cuctemMa  XUMHUYECKHX  DJIEMEHTOB
J.M. Menneneesa. Cs3p nepuogudeckoro 3akoHa u [leppoaudeckoil cuCTeEMbl XUMUYECKUX
anemenToB JI.V1. MenneneeBa ¢ COBpeMEHHON Teopuel CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XUMHMUYECKUX JJIEMEHTOB M OOpa3yeMbIX MMM MPOCTBIX M CIOXHBIX
BEIIECTB I10 TPYIIaM U neproaaM. 3HayeHUE NEepUoINYECKOro 3aK0OHa B pa3BUTHH HAYKH

1.3

CrpoeHue BemiecTBa. XuUMHYEcKass CBs3b. BuIbl XMMHUYECKOH CBSI3U (KOBaJEHTHas
HEMOoJIsSIpHasl U MOJIApHasi, HOHHAas!, MeTajuindyeckast). VIOHbI: KaTHOHBI U aHWOHBI. MeXaHU3Mbl
0o0pa3oBaHUsl KOBAJEHTHOW XHWMHUYECKOM CBA3M (OOMEHHBI U JIOHOPHO-aKLIENTOPHBIM).
Bonoponnas cBs3b

1.4

BajnieHTHOCTB. DeKTpOoOTpUIIATENLHOCTh. CTENEHb OKUCIECHUS

1.5

BemectBa MONEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THIMbl KPUCTATUIMYECKUX PEHIETOK. 3aBUCHUMOCTH CBOMCTBAa BEIIECTB OT THUIIA
KPUCTAJUIMYECKOM peléTKu. [loHATHE 0 nMcCnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOWIHBIE
pacTtBopbl. MaccoBasi 10Jisl BENIECTBA B PaCTBOPE

1.6

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPTaHNYCCKUX COCIUHEHMI. HOMCHKHaTypa HCOPTraHNYCCKUX BCIUICCTB

1.7

Xumuyeckass peakuus. Kraccupukanuss XUMHYECKHMX pEakIUil B HEOpraHM4ecKOon
Y OPraHUYECKOM XMMHUHM. 3aKOH COXPaHEHUS MacChl BELIECTB, 3aKOH COXpPaHEHUs
Y IPEBPAILICHNS SHEPTUU IPU XUMUYECKHUX PeaKIUAxX

1.8

CKOpOCTB pCaKknuu, €€ 3aBUCHMOCTbD OT Pa3JINIHBIX (I)aKTOpOB

1.9

OOpatumble peaknuu. XUMHYECKOe paBHOBecue. DakTopbl, BIMSIONIME Ha COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Ilarense
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SHGKTpOHI/ITI/I‘ICCKaH Jucconuanus. CunbHBIE U ClIa0ObIC OJICKTPOJIUTHI. Cpena BOJHBIX
PpaCTBOPOB BEHICCTB: KUCJIas, HeﬁTpaana;I, mrcjIo4yHas. PeaKHI/II/I HOHHOr0o oOMeHa

1.11

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaKknuun

HCOpFaHI/I‘IGCKaH XUMMUA

2.1

Hemeramnel. [Tonoxenne nemeramioB B [lepuonndeckoil cucreMe XMMHYECKHX JJIEMEHTOB
.. MenneneeBa U 0COOEHHOCTH CTPOEHHUs aTOMOB. DU3MYECKHE CBOMCTBA HEMETAJIOB.
AJToTponusl HEMETaUIOB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaeposa)

2.2

XWMHYECKHE CBOWCTBA BAaXXHEHIIMX HEMETAUIOB (TaJOreHOB, Cepbl, a3ora, ¢ocdopa,
yriepojia M KpEeMHHUs)) U UX COCAMHEHUN (OKCHUIIOB, KHUCJIOPOACOJCPKAIIUX KHUCIOT,
BOJIOPOJHBIX coenHEeHMH). [[prMeHeHre BaKHEHIITNX HEMETAIIOB U UX COCTMHCHUNA

2.3

Meramnel. [lonoxenue MeraiuioB B Ilepuoanueckoit cucreMe XuMuueckux anemeHtoB J[.U.
MengeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX O00OJOYEK aTOMOB MeTayioB. OOIiue
buszndeckue cBoiictBa MeTauioB. CIuiaBel METAIOB. DJIEKTPOXUMHUUYSCKHUHN PsJT HANIPSKECHUIN
METaJUIOB

2.4

XHUMHYECKHE CBOMCTBA BAXKHEHUIIINX META/UIOB (HATPUH, Kaaul, Kaabllii, MarHUH, aIFOMAHUN,
[IUHK, XPOM, XKelle30, MeAb) M MX coeAuHeHHi. OOmme crmocoObl TOMYyYEeHHUS METaUIOB.
[TprMeHeHne MeTaJlJIOB B OBITY M TEXHUKE

2.5

I'eneTmueckas CBI3b HCOPTraHNYCCKUX BCHICCTB, IIPUHAAJICIKAIINX K pa3JIMYHbIM KJIacCaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecriedeHMH SKOJOTUYECKOM, DHEPreTHUYECKOW M TMHUIIEBON 0€30MacHOCTH,
pa3BUTUM MeIuIUHBL. [lOHATHE O HayuyHBIX METOAAaX IO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKkuuii

3.2

[TpencraBiaenus o0 OOIMX HAyYHBIX MPUHIUIAX MPOMBIIUIEHHOIO NOJIYYEHUS BasKHEHIINX
BenlecTB. YesoBek B MUpE BEIIECTB M MAaTEpUAIOB: BaKHEHUILINE CTPOUTEIIbHBIE MaTepUabl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPackKH, CTEKJIO, KepaMHUKa, MaTepHalbl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHabl, OpraHHYecKue
Y MUHEpaJIbHbIE YI00pEHHUS

3.3

Xumus u 3J0pPOBEC YCIIOBCKA: IMMpaBUjia UCIIOJIb30BaHUA JICKAPCTBCHHLIX MPEIIapaToB, IMpaBHjia
0e30IMacHOTO UCIIOJIb30BaHUS npenapaTroB OBITOBOM XMMUU B HOBCG)IHCBHOI71 KHU3HHU

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

* Xumus. 10 knacc. 'abpuensa O.C., Octpoymor N.I'., CnaakoB C.A. AKIIMOHEPHOE 00IIIECTBO

«M3narenscTBo «lIpocsemenune»

* Xumus. 11 xnace. I'abpuemnsa O.C., Octpoymos N.I'., Cnaakos C.A. AKIIMOHEpHOE 0OIIECTBO

«M3narenscTBo «lIpocsemenune»




