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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMUM Ha YpPOBHE CpEAHEro 00111ero oopazoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6Opa3zoBaHUM B
Poccuiickoit ®Denepanun», TpeOOBaHWNM K pe3yibTaTaM OCBOeHHUS (enepanbHOU
oOpa3oBarenbHON mporpaMmbl  cpenHero oOmiero ooOpazoanusi (POl  COO),
MpeAcTaBiIeHHBIX B deneparbHOM TOCYJapCTBEHHOM O0pa30BaTEILHOM CTaHIApPTE
COO, c¢ yuérom KoHuenuumu mnpenojaBaHus Y4eOHOro ImnpeameTa «XuUMUS» B
oOpa3zoBaTenbHbIX Oopranu3anusx Poccuiickoin deaepaiiuu, peanu3yrONUX OCHOBHbBIC
oOpa3oBaTeNIbHbIE MpPOrpaMMbl, U OCHOBHBIX TOJOXKEeHHH «CTparerun pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepanuu Ha mniepuon ao 2025 roma» (Pacmopsikenue
[IpaButenscTBa PD 0T 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3pabOTKe MPOrpaMMbl 10 XUMHUH, K ONPEJIETICHUIO 001Ien
CTpaTeruu OOy4YeHUs, BOCIIUTAHUS U PA3BUTHUSL O0YyYarOUIUXCsl CPEICTBAMH Yy4eOHOTO
npeamera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIM
koHuenrtyanbHble mnonoxkeHus DOIOC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH,
COJICp’KaHMs, pPE3yJbTaTOB OOyuYeHHUs] U TpeOOBaHMU K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XuMHuueckoe o0pa3oBaHUE, MOJy4aeMoOe BBIITYCKHUKaMH 00I1eo0pa3oBaTebHON
OpraHu3alliu, SIBJISIETCS HEOTHEMJIEMON YacThl0 HUX O0O0pa3oBaHHOCTU. OHO CIIYXKHUT
3aBEPILAIOIIMM ASTallOM peau3ali Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE
KJIFOUEBBIX I[EHHOCTEH, MPUCYIIUX IIEJIOCTHOM CHUCTEME XMUMHUYECKOTO 00pa3oBaHMS.
OTU IEHHOCTH KacaloTCs TO3HAHUS 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PECHHUS
U OOlIeH KyJIbTyphbl YEJIOBEKA, a TaKXKe AKOJOTHYECKH OOOCHOBAHHOTO OTHONICHHS K
CBOEMY 3JIOpOBbI0 W MPUPOIHON cpeae. Peanusyercss xumuyeckoe 0O0pa3oBaHHE
oOyyJarolmuxcsi Ha ypOBHE CpeIHEro oO0Iiero oOpa3oBaHUsS CPEACTBAMH Y4eOHOTO
npeaMera «XuMus», COAEPKAHUE U MOCTPOEHUE KOTOPOTO OIMPEIEIEHbI B Mporpamme
M0 XUMUU C y4€TOM CcHelU(PUKN HAYKH XUMUH, €€ 3HaUYCHUs B TIO3HAHUU MPUPOJIBI U B
MaTepUaIbHOM >KM3HU OOIIECTBa, a TakXkKe ¢ Y4ETOM OOIMX IeJIe W TPUHIIUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro oOuIero o0pa3oBaHUs
B Poccuiickoit @enepannu.

XUMHSI KaK BJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIpaeT OcoOyl poJib B
COBPEMEHHOM ITUBUJIM3AIINK, B CO3JaHUM HOBOM 0a3bl MaTepUalibHON KyJIbTypbl. OHa
BHOCUT CBOW BKJIaJ B (OPMHUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3JJaHME LIEIOCTHOIO TIPEACTABICHUS 00 OKpYXKaIoleM MHUPE KaKk O €IUHCTBE
NPUPOJLI U YEJIOBEKa, KOTOpoe (OpPMHpPYETCS B XUMHUUW Ha OCHOBE TOHMMAHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXKAIOMIETO MHpPA, OCO3HAHUS B3aUMOCBSI3HM MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3ZMOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHo B3aMMOJACHCTBYSI C JAPYTrMMU €CTECTBEHHBIMH HayKaMH, XHUMHS CTajla
HEOTHEMJIEMOM YacTbl0 MHUPOBOW KYJBTYPhl, HEOOXOAUMBIM YCJIOBHEM YCIEIIHOIO
Tpyla ¥ JKWU3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3uaTeNbHasl, KaK HayKa BHICOKMX TEXHOJIOTH HAMpaBlieHa HA PEIICHUE TI00AThHBIX
npo0JjieM yCTOMYMBOTO pa3BUTHUS YEJOBEYECTBA — CHIPHEBOM, DHEPreTUUYECKOM,
MUILEBOM, SKOJIOTMYECKON O€30MMaCHOCTH U OXPaHbI 370POBbSI.



B coorBerctBHM ¢ OOmMMH TEASMU W TPUHIWANIAMH CPEIHEro OOIIero
oOpasoBanusi cojaepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIM ypOBEHBb
U3Y4YEeHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOILEKYJIbTYPHYIO MOATOTOBKY
oOy4Jaronuxcsi, HeOOXOAUMYIO UM ISl BRIPAaOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOUEHUS B KM3Hb COLIMYMA, MPOJODKEHHUS 00pa30BaHUsl B Pa3IUYHBIX
00J1acTsIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocrapnsiomiuMu ~ npeaMeTa «XuUMHUsD  SBJISIOTCS  0a30BbIE  KypChl  —
«Oprannyeckas xumusi» #u «OOmas W HeopraHWYeckas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKu: CHCTeMa
3HAHUM TI0 HEOPTaHWYECKOW XWMHUHU (C BKIIOYCHHEM 3HAHWK W3 OOIEH XUMHUH) U
opraHndeckon xumuu. DOpMHpPOBAHME MAHHOM CHUCTEMBl 3HAHUW NPU HU3YYEHUH
nmpeaMeTa 00ecredynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTO0Opa3ws BEIIECTB
Ha OCHOBE OOIIMX MOHSTHM, 3aKOHOB ¥ TEOPUI XUMHH.

CtpykTypa coaepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHu4eckass XuMHs» cPopMHpOBaHA B MporpaMMe IO XHUMHUU Ha OCHOBE
CHUCTEMHOT0 TMOAX0Jla K M3YYEHHIO y4eOHOro Marepualia U 00yCJIOBIIEHa UCTOPUUECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHUHN Ha OMPEJEIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B
Kypce OpraHMYeCKON XHMMHHU BELIECTBA PAacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOECHUSI OPTAHUYECKUX COEIUHEHH, a TAKKE€ Ha YPOBHE CTEPEOXUMUYECKUX
M DJIEKTPOHHBIX MPEACTaBICHUNA O CTpoeHUHU BemiecTB. CBefeHHs 00 M3yyaeMbiX B
Kypce BEIIECTBAX JIal0TCS B PA3BUTUU — OT YIVIEBOJAOPOIOB JIO CJIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIMHEHWI. B Kypce oOpraHnyeckoil XHMHU TOJIy4alOT pa3BUTHE
chOpMHUpPOBAHHbIE HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs TEPBOHAYATILHBIC
MPEJCTABICHUS] O XUMHMUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX TMpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, 0 XUMUUYECKOUN pPEaKIIUHU.

[Ton HOBBIM yrjioM 3peHHss B mOpeaMmeTe «XuMus» 0a30BOTO  ypOBHS
paccMaTpUBaeTCs HW3Y4YEHHBII Ha ypOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs
TEOPETHUECKU MaTepuan U (aKTOJOTUYECKUE CBEACHHUS O BEIIECTBAX U XUMUUYECKOU
peakiuu. Tak, B 4acTHocTH, B Kypce «OOmas u HeEOpraHWYecKas XUMHU»
00y4YaromuMCsl TTPEAOCTABISAETCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE MEPUOAUYECKOTO
3aKOHa C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UIMH, TIy0Xe TMOHSTh
UCTOpUYECKOE W3MEHEeHHE (QYHKIMA JTOro 3akoHa — OT oboOmaromend 10
OOBSICHSIFOIICH M TIPOTHOZUPYIOIICH.

Enunass cucrema 3HaHUMM O BAXKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M TMPUMEHEHUH, a TAaKXKE€ O XHUMHYECKUX PEaKIMSIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnosHseTcsa B Kypcax 10 m 11 kimaccoB snemeHTaMu
COJIEpKaHMSl, UMEIOIINUMU KYJIbTYPOJOTMYECKUM U MPUKIAAHON XapaKTep. DTU 3HAHUS
CIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3M XUMUM C APYTUMU HAyKaMH, PacKphIBAIOT €&
pOJIb B TIO3HABATEIHLHONW W MPAKTHUYECKOW ACATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIMUTaHUIO YBA)XXEHUS K IPOIECCY TBOPUECTBA B OOJACTU TEOPHUU U MPAKTUUYECKHUX
MPWIOKEHUN XUMHUHU, TIOMOTAIOT BBIMYCKHUKY OPUEHTHPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICITHBATH
HH(pOpMAITUIO U TPUMEHATH €€ IS TIOMOJHEHUS 3HAHUU, PEIICHUST MHTEUICKTYalIbHbIX



U DKCIIEPUMEHTAIBHBIX HMCCIIEIOBATEILCKUX 3amady. B 1memom coaepkanue ydeOHOTO
npeaMeTa «XuMus» JaHHOTO YPOBHS M3yY€HHS OPUEHTHPOBAHO Ha (opMupoBaHHE y
00y4Yaromuxcsi MUPOBO33PEHUYECKOM OCHOBBI Il MOHMMaHUA (HUI0CO(CKUX HIeH,
TaKuX KaK: MaTepualbHOE €JIMHCTBO HEOPTraHMYECKOTO W OpPraHWYecKoro Mwupa,
00YCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM MW CTPOCHHUEM, IT03HABA€MOCTH
MIPUPOIHBIX SIBJICHUHN MyTEM SKCTICPUMEHTA U PEIICHUS MPOTUBOPECUN MEXKTy HOBBIMHU
(dakTaMl W TEOPETHUYECKUMHU TMPEANOCHIIKAMH, OCO3HAHWUE POJM XHMUHU B PEIICHUH
AKOJIOTMYECKUX TPoOJIeM, a Takke MpobJieM COEPEeKEHHUS YHEPIeTHYECKUX PECYpPCOB,
CBIPbsI, CO3/IaHUS HOBBIX TEXHOJIOTUH W MaTepUaJioB.

B mutane permenus 3amad BOCIIUTAHUS, PA3BUTHS U COIMATM3AIIMN 00YYaAIONMIUXCS
MPUHATBIE TPOTPAMMON IO XHMHH TOAXOABI K ONPENCICHUIO COACPXKAHUS U
MOCTPOEHUS TIPEAMETa MPEAyCMATPUBAIOT (POPMHUPOBAHNE YHHBEPCAIBHBIX YUCOHBIX
nercTBUi, uMeEIMX 0a30Boe 3HAUYCHUE IS Pa3IMYHBIX BHUIOB JEATCIbHOCTHU:
penieHus mpoOseM, OMCKa, aHanu3a U 00pabOTKKM WMHQpOpMAIUU, HEOOXOIUMBIX IS
MPUOOPETEHUST  OMBITa  MPAKTHYECKOM W HMCCIENOBATECIbCKOW  JCATEIBHOCTH,
3aHMMAIOIIEH Ba)KHOE MECTO B O3HAHWHU XUMHUHU.

B mpaktuke mnpenomaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOI'O OOIIETro
oOpa3oBaHUs, TaK U HA YPOBHE CpEIHEro oOIIero oOpa3oBaHMs, NPH OIpeaeIeHUN
COJICP)KATEIIbHOM  XapaKTepUCTUKU IeJIe H3ydYeHHs TMpeaMeTa HampaBiIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCS (QOopMUpOBAaHUE OCHOB
XUMUYECKOM Haykh KaK OO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, IPAKTHUICCKON
NEATCIbHOCTH 4YEJOBeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJIbTyphl. C
METOJINYECKOM TOYKM 3PEHHUS TaKOW TMOJIXO0J K OINpeAeNeHUI0 Ielei H3ydeHUs
MIpeAMETA SIBJISICTCS BITOJTHE OMPaBIaHHBIM.

CorylacHO JTaHHOW TOYKE 3pCHUS TJaBHBIMH IMEISIMH H3YYCHHS TMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (dopMupOBaHHE CUCTEMbl XUMHUUYECKUX 3HAHUN KaK BAXKHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpA, B OCHOBE KOTOPOM JI€KAT KITFOUEBHIC
NMOHATHS, (PyHIaMEHTaIbHbBIC 3aKOHBI U TCOPUU XMMHUHU, OCBOCHHUE SI3bIKA HAYKH,

YCBOCHUE 151 ITIOHUMAaHUE CYLIHOCTH JOCTYITHBIX 00001eHnH
MHPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJIEHHE C HMCTOPUEH HMX Pa3BUTHUS U
CTAHOBJICHUS;

e (dopMmupoBaHHE W Pa3BUTHE MPEICTABICHUA O HAyYHBIX METOJaX MO3HAHHS
BEIIECTB U XMUMHUYECKHUX peakUui, HeOOXOTUMBIX JUIsl IPUOOPETEHUs] yMEHUN
OpPUEHTHPOBATHCS B MUPE BELIECTB U XUMUUYECKUX SBJICHUH, UMEIOIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUU M CIOCOOOB AESITENHLHOCTH, CBSI3aHHBIX C HAONIOIEHUEM U
00BSACHEHHEM XHUMHYECKOTO IKCIIEPUMEHTA, COOTIOACHUEM MPaBUIl 0€3011acCHOTO
oOpalleHusl ¢ BEIESCTBAMM.

Hapsimy ¢ »Tum, coaepkarenbHas XapakTEpPUCTHKA IEed W 3a1ad M3y4CHHS
npenMera B IporpamMMme Mo XUMHH YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUH C
HOBBIMU TIPHOPUTETAMHU B CHCTEME CpeaHero oOmiero ooOpasoBanus. CeromHs B
NpernojaBaHUM XUMUU B OOJbIIEH CTENEHW OTHAETCS MPEANOYTEHHE MPaKTUYECKOU



KOMITOHEHTE COJepXKaHusi OOy4eHUs], OPUEHTUPOBAHHOW HA MOJTOTOBKY BBITYCKHUKA
00meo0pa3oBaTebHONM  OpraHW3alMM, BIAJCIOMIET0 HE HAO0OpOM 3HAHUH, a
(YHKIMOHATBHOM TIpaMOTHOCTBIO, TO €CTh CIOCOOAMU W YMEHUSIMU AKTUBHOTO
MOJIYYCHHS 3HAHUN U MIPUMEHEHUS UX B PEAIbHOM JKU3HU JIJISl PELICHUS] IPAKTUYECKUX
3azay.

B cBsi3m ¢ 3TUM mpu M3y4YEHUHU TIPEAMETa «XHUMHS» JTOMUHUPYIOIIEE 3HAUCHHEC
NpUOOPETAIOT TaKUe IeNU U 33/1a4H, KaK:

afganTaiys oOydJarouuxcsi K YCIOBUSAM JMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(GhopMHUpOBaHUE MHTEIUIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIPHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

(dopMupoBaHre y 00yJaromuXcsl KIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUN),
UMEIOIIUX YHUBEPCATbHOE 3HAUCHHUE JIJISl PA3IMYHBIX BHUJIOB ACSATEIBHOCTU: PEIICHHUS
npoOjeM, TMOMCKa, aHaidu3a U 00paboTku uWHGOpMAIMKH, HEOOXOAUMBIX IS
NpHOOpETEHUsT OMbITa JCSITEIBHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU
XUMHH, a TaKXe A OLEHKH C TMO3WIUN DIKOJOTUYECKOW 0e30MacHOCTH XapakTepa
BIIMSIHUSI BEIIECTB M XUMHUYECKUX IMPOIIECCOB HA OPraHM3M YEJOBEKa M MPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, HHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN O00YyYarolUXCsA: CIHOCOOHOCTH CaMOCTOSITENBHO HPHOOpETaTh HOBBIE
3HAHUSA TI0 XUMHH B COOTBETCTBHHM C >XM3HCHHBIMH IOTPEOHOCTSIMH, HCIOJIB30BATh
COBpPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJIOTHUU JUIsl TIOMCKAa WU aHalu3a Y4yeOHOU W
HAy4HO-TIOMYJISIPHOM HH(POPMAIIUK XUMUYECKOTO COJIEPKaAHUS;

dopMupoBaHrHe W pa3BUTHE y OOYYAIOUIUXCA ACCOIMATHBHOTO U JIOTUYECKOTO
MBINUJICHHSI, HAOIIOAATeTbHOCTH, COOpPaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJWMBI, B YACTHOCTH, TpH IUIAHUPOBAHWUM W TMPOBEACHUU XHUMHYECCKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE y  oOydaromuxcsi  yOeKIEHHOCTH B T'yMaHUCTHUYECKON
HANPaBIIEHHOCTH XUMHUHM, €€ BaXHOW pOJM B PEIICHWH TJIOOATBHBIX MpoOIeM
paIoHaIbHOTO TPUPOJOTIONH30BAHMS, TIOMOJHEHUS JHEPIeTUYECKUX PECYPCOB H
COXPAaHEHHUs MPHUPOJAHOIO PABHOBECHUS, OCO3HAHMS HEOOXOAMMOCTH OEpeXHOro
OTHOIIEHUSI K TIPUPOJIE U CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHUsI OIbITa
WCIIOJIb30BAHUS TIOJNIYYCHHBIX 3HAHWUW IS TPUHATUS TPAMOTHBIX pEIIEHUH B
CUTYaIMSIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B y4yebHOM muiane cpemHero ooOmiero oOpasoBaHus mpeaMerT «XuMus» 0a30BOro
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM 00nactn « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

OOmiee 4uciIO YacoB, OTBEACHHBIX IJISi M3YYCHHS XWMHU, Ha 0a30BOM ypOBHE
cpeaHero odiiero odpazoBaHusi, cocTaBiseT 68 yacos: B 10 kimacce — 34 ygaca (1 yac B
Henento), B 11 kimacce — 34 yaca (1 4ac B Hefento).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpeameT opraHu4eckoil XUMHUU: €€ BO3HUKHOBEHHE, PAa3BUTUE M 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepualoB. Teopus CTPOCHHS OpPraHUYECKUX
coenunennii A. M. bytiiepoBa, €€ ocHOBHbe MOJOXKEeHUsS. CTpyKTypHBIE (HOPMYJIbI
OpraHhyeckux BemiecTB. ['omoiorusi, nzoMepusa. XUMHUYECKAsI CBA3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuKaluu OpraHUYEeCKUX BemiecTB. HomeHkmarypa
OpraHUYeCKUX COEAMHEHUM (cucTemMaThueckas) U TPUBUAJIbHBIE HA3BAHUSI BAKHEUILINX
IIPEACTABUTENIEN KJIIACCOB OPTaHUYECKHUX BELIECTB.

OKCIEepUMEHTAIbHBIE METOABbl W3Y4YEHUs BEIIECTB M MUX [PEBpPALICHUN:
O3HAaKOMJIEHHE C 00pa3laMu OpPraHUYEeCKUX BEIIECTB W MaTepHalaMH Ha MX OCHOBE,
MOJCIIMPOBAHUE MOJEKYJ OpraHMYEeCKUX BEIIECTB, HAOIIOJEHUE U ONUCAHUE
JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUIO OPTAHUYECKUX BEIMIECTB IPU HATPEBAHUU
(ru1aBiieHue, 0OyTIIMBaHUE U TOPEHHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTHUUYECKUN psAA. MeTaH U 3TaH — MpoCcTeENIIne
MIPEICTABUTENN AJTKAHOB: (PU3UYECKHE U XUMUYECKHUE CBOMCTBA (pEaKIMK 3aMEIECHUs U
rOpeHusl), HaXOXKJACHUE B PUPOJIC, TTOTyUCHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHE, T'OMOJOTMYECKHUN pAx. OTWIEH W IPONWIEH —
MPOCTEUIINE MPEJCTABUTENN AJIKEHOB: (PU3MYECKHE M XUMUYECKHUE CBOMCTBA (pEaklMH
TUAPUPOBAHUS, TAJIOTC€HUPOBAHUS, TUIpaTallid, OKHUCJICHUS U MOJIMMEpPU3ALUN),
MIOJIyYEHUE U IPUMEHEHHUE.

Anxanuensl: OyrtamueH-1,3 wu wMerwnOyramueH-1,3: cTpoeHHe, Ba)KHEHIIHE
XUMUYECKHME CBOMCTBa (peakuus mnoiaumepuszanuu). IlomydyeHue CHHTETHUYECKOIO
Kay4yyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJIOTUYECKUN psl. ALETUIEH —
NpOCTEHIINK MpelICTaBUTENb AJIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKHE
CBOHMCTBa (peakiuu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THApATAIMUA, TOPECHHS),
MOJIy4YeHUE U MPUMEHEHHE.

Apensbl. benson: cocra, cTpoeHue, (U3NUECKUE U XUMUYECKUE CBOMCTBA (PeaKiuu
TAIOTEHUPOBAHMUS W HUTPOBAHUS), NOJy4eHHE M NpuMeHeHue. Toxyon: cocmas,
cmpoeHue, ¢usuyeckue U Xumuyeckue Ceoucmea (peakyuu 2an02eHUpoOSamus U
HUMPOBAHUsL), nosyyeHue u npumeHeHue. TOKCUYHOCTb apeHOB. |'eHeThyeckasl CBS3b
MEXy YTIE€BOJOPOAAMHU, MPUHAICKAIUMHI K Pa3IMYHBIM KJIACCAM.

[IpupoaHbie UCTOYHUKH YTIEBOIOPOOB. [IpupoaHbIii ra3 U nomyTHbIe HETIHBIC
ra3el. Hed1h u €€ mpoucxoxaenue. CriocoObl iepepaboTKy HEPTHU: MEPETrOHKA, KPEKUHT
(TepMuueckuii, KaTanuTHueckwii), mnuponu3. [lpomyktel mnepepaboTku HedTH, UX



MPUMEHEHNE B MPOMBINUICHHOCTH W B ObITy. KaMeHHBIH yrojib W TPOIYKTHI €ro
nepepadboTKH.

OKCIEpUMEHTANIbHbIE METOAbl MW3YYEHHsS BEIIECTB W HUX NPEBPALICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH IIacTMacc, KaydyyKoB W pe3uHbl, koiekuun «Hedpts» u
«YTOnp», MOJEIUPOBAHUE MOJEKYJ YIJIEBOAOPOAOB M  TallOr€HONPOU3BOAHBIX,
MIPOBEICHHUE MPAKTHYECKOW PAOOTHI: MIOJyYEHHE STUJIEHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Boluucienus mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOIMYECTBA
UCXOJHOTO BEUIECTBA WM MPOAYKTa pEaKIUU IO HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

Kuciaopoacoaepxamme opranudyeckue coeJHHECHUS

[IpenenbHBIE OHOATOMHBIE CIUPTHI. METaHON U 3TAHOJN: CTPOCHHE, PUZNUECKUE U
XUMUYECKHUE CBOMCTBA (peaklMd C AaKTUBHBIMH METalIaMU, TaJOr€HOBOJOPOIaMHU,
ropeHue), nmpuMeHeHue. BoopoHbie CBS3M MEXKIY MOJIEKyJaMu CHUPTOB. JleWicTBue
METaHOJIa U 3TAHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ COUPTHL. DTUJICHTIIUKOJb U TIULEPUH: CTPOCHHE, PU3HMUYECKUE U
XUMHUYECKHUE CBOMCTBA (B3aMMOJICHCTBHE CO IMICIOYHBIMU METalIaMH, KayeCTBEHHAas
peakuus Ha MHOTOaTOMHBIE cnUpThI). JleiicTBUe HAa opraHu3M uenoBeka. [IpumeHeHue
[JIMIEPUHA U STUJICHTIIUKOIIS.

@DeHOJI: CTPOCHHE MOJEKYIbI, (PU3UYECKUE U XUMHUYECKHE CBOMCTBA. TOKCMYHOCTD
¢enona. [Ipumenenue enona.

Anpaerunbl U kemowusi. GopMalbeTu, aleTadbJAeru/; CTpoeHue, GU3NIECKUe u
XUMUYECKUE CBOMCTBA (peakiMd OKHUCICHHS W BOCCTAHOBIICHHUS, Ka4eCTBEHHBIC
peakIum), moJiydeHrue U IPUMEHEHUE.

OnHOOCHOBHBIE TpeeNibHbIe KapOOHOBBIE KHUCIOTH. MypaBbHMHAs U YyKCyCHas
KHCJIOTBL: CTPOEHUE, PU3HUECKUE U XUMUUECKUE CBOMCTBA (CBOICTBA, 00IIMe IS Kiacca
KHCIIOT, peakius dTepudukaiuu), mojdydeHue u nupumeHeHue. CreapuHoBas W
OJICMHOBAs KUCIJIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX KUCIOT. Mbllla Kak coJin
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICHCTBHE.

Cnoxuble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOMKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupos. bruonornueckast posib )KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBoJgoB (MOHO-, TU- W TOJMCAXapHUbl).
['mroko3a — mpocTeimii MOHOCaXapua: OCOOEHHOCTH CTPOSHHUS MOJICKYJIbI, (PU3UYECKUE
U XUMUYECKHEe CBOMcCTBa (B3aumojeiictBue c rtuapokcuaom wmeau(ll), oxucnenue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIeHHE, OpPOKEHUE TIIFOKO3BI),
HaxOXJEHHWE B MPUPOJE, MPUMEHEHHe, Ouosorudeckas poib. Dotocunte3. Opykrosa
KaK U30MEP TITIOKO3bI.

Kpaxman u wuemmonosza kak npupoanble mnonumepbl. CTpoeHue kKpaxmaia u
LEJUTI0N03bl. PU3NYECKHEe U XMMUYECKHE CBOMCTBA KpaxMmaia (TUApOJn3, KaueCTBEHHAs
peaKIus ¢ UOJ0M).

DKCIepUMEHTAIbHBIE METO/Ibl U3YyUEHHUS BEILIECTB U UX MPEBPAIICHUIN: IPOBE/ICHHUE,
HaOMIOZCHNE W  OMHCaHWUE JEMOHCTPAIIMOHHBIX  OIBITOB: TOpPEHHUE  CIHUPTOB,
KAueCTBEHHbIE PEaKUUh OJHOATOMHBIX CHUPTOB (OKHUCIEHHUE HTaHOJA OKCHIOM




Menu(ll)), MHOroaToMHbBIX CHHPTOB (B3aUMOJIEUCTBUE TJIMIIEPUHA C THUIPOKCHIOM
meau(ll)), anpaerngoB (OKMCIEHME aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  Mmemau(ll), B3aummomeicTBHE Kpaxmaiga C  HOJOM), IPOBEJICHUE
IPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrlie 3agaun.

Boruncnenus mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00béMa, KOTUYECTBa
HCXOJTHOTO BEIIECTBA WM MNPOAYKTa pPEAKUUMU 10 H3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

A30TcozepKaluye OpraHu4ecKue COeIMHEHMUS.

AMUHOKHUCIOTHl Kak am@oTepHble OpraHudyeckue coenuHeHus. Duznyeckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMEpPE TIullMHa). buosnornueckoe 3HaueHue
aMmuHOKuCHOT. [lentusl.

benkn kak mpUpPOAHBIE BBICOKOMOJEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOPUYHASI M TPETHYHAS CTPYKTypa OelkoB. XMMUYECKHUE CBOWCTBA OEJIKOB: THPOJIU3,
JieHaTypalus, Ka4eCTBEHHbIE PEaKUU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOAbl W3Y4YEHHUsI BEIIECTB U HMX IPEBpaICHUN:
HaOMIOZICHUE M ONHUCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEJIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BricokoMoieKyIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATHS XMMHHU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOTUMEPHU3ALUHU, CPEAHSIS MOJIEKYJISIpHAs Macca.
OcHOBHBIE METOJbl CUHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUN — MOJMMEPU3ALUS U
MTOJIMKOHICHCAITHSI.

OKCIEepUMEHTaIbHBIE  METOJbl U3Y4YEHUs] BEIIECTB U HUX MPEBpaICHUN:
O3HAaKOMJIEHWE C oOpaslaMu NPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXNpeaMETHBIX CBSI3€M MPU M3YyYEHHH OpraHuyeckoil xumuu B 10
KJIaCCE€ OCYIIECTBIISIETCS Ye€pe3 MCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX
MOHATUM, TaK M TOHATHM, SBJISIIOIIUXCA CHUCTEMHBIMU [Ji OT/ACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO6mIre ecTecTBEHHO-HAYYHbBIC TTOHSTHUS: SBJICHNUE, HAYYHbIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CUHTE3, KJIacCU(PUKaIUs, MEePUOJIUYHOCTH, HAOJIOJEHUE, U3MEpPEHUE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.

®duzuka: Marepusi, SJHEprusi, Macca, aToMm, 3JEKTPOH, MOJIEKYJa, IHEPreTUYECKUM
YpOBEHb, BEIIECTBO, TeJI0, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, (HU3MUECKHE
BEJIMYUHBI U €ITUHULIBI UX U3MEPEHUSL.

buonorusi: knetka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3MeE,
(doTocuHTE3, OUOIOTMYECKH aKTUBHBIE BelllecTBa (O€IKHU, YIIeBOIbI, XKUPbI, PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHbIE NOPOJAbI, IOJIE3HbIE MCKOMAaeMble, TOIUIMBO,

pPECYpPCHI.



TexHonorus: IMUIICBBIC MPOAYKTBI, OCHOBBI PAIMOHAJIBLHOI'O IIMTAHHWA, MOIOIIHC
CpeacTBa, JICKapCTBCHHBIC 1 KOCMCTUYCCKUC IIPCIIapaThbl, MAaTCpUAJIbl U3 HCKYCCTBCHHBIX
N CMHTCTHYCCKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKHI 3yeMeHT. AToM. Slapo aTtoma, M30TOMNBI. DJIEKTPOHHas 000J0YKa.
DHEpreTHYeCKUe YpPOBHH, TOAYPOBHH. ATOMHBIC opOWTanu, S-, P-, d- 3JICMEHTHI.
OcobeHHOCTH pacrpeieleHUsl SJEKTPOHOB MO0 OPOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX
YETBIPEX MEPUOI0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsl aTOMOB.

ITepuoanyeckuyt 3akoH U llepuonuueckas cucrema XUMUYeCcKux dieMmeHToB /1. U.
MenneneeBa. CBsA3b NEPUOIUYECKOTO 3aKOHA U llepnoanueckoil CUCTEMbl XUMUYECKHUX
anementoB JI. WM. MeHneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHHSI AaTOMOB.
3aKOHOMEpPHOCTH H3MEHEHHUSI CBOWMCTB XMUMHUYECKUX DJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX M CIIOKHBIX BEIIECTB MO TPyNnaM M NEpUofaM. 3HAYECHHE TMEPUOJAUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XuMUYECKasi CBsA3b. BUbI XUMHUUECKOW CBsI3U (KOBAJIGHTHAs
HEMoJsipHAss ¢ TOJISIpHAsi, HWOHHAs, MeTajuiMdecKkas). MexaHu3Mmbl 00pa3oBaHUs
KOBAJICHTHON XUMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-aKLENTOpPHBIN). BomopoaHas
CBsI3b. Bale€HTHOCTh. DIEKTPOOTPULIATENIBHOCTh. CTENeHb OKUCIEHUS. IOHBI: KATUOHBI U
AHHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSTHCTBA
COCTaBa BEHIECTBA. THIMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIA KPUCTAIUTMYECKOU PEIIETKH.

[TonsTre o nucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBast
JI0JIS1 BEIIECTBA B PACTBOPE.

Knaccudukanusa HeopraHuyeckux coeiauHeHuil. HoMeHkiaTypa HeopraHuyeckux
BEHIECTB. [ eHeThueckass CBSI3b HEOPraHMYECKUX BEIIECTB, MNPUHAIJICKAIIUX K
Pa3IMYHBIM KJIaccam.

Xumnueckas peakiusi. Knaccudukaiuys XuMUYeCKUX peakiiuii B HEOPTaHUUECKOU U
OpPraHUYeCKON XHMHUHU. 3aKOH COXPAHEHHsS MacChl BEIECTB, 3aKOH COXPAaHEHHS U
MPEBPAICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3inuyHbIX ¢GakropoB. OOpaTuMbie
peakunu. XuMH4YeCKoe paBHOBecHe. PaKTOPBI, BIUSIOMINE HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [Hlarense.

OnekTpoiuTuueckas auccouuanus. CuibHble M clla0ble AekTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPAIbHAS, II€JI0YHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHUs] BEIIECTB W WX MOpPEeBpallCHUN:
neMoHcTpanus Tabmui «llepumognueckass cucrteMa Xumudyeckux odiementoB . U.
MeneneeBay, U3ydeHUE MOJEICH KPUCTATUTMYECKUX PEIIETOK, HAOII0ICHUE U ONHCAHUE



JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (Pa3lOKEHHE TMEPOKCHIIA BOJIOpOAa B
MPUCYTCTBUM KaTaJIM3aTOPa, OINPEACIICHUE CPEIbl PACTBOPOB BEMIECTB C IMOMOIIBIO
YHUBEPCAIBHOIO WHJWKATOPA, pPEaKIIMM MOHHOrO OOMEHa), MPOBEACHHUE MPAKTHUECKOU
paboThl «BiusiHre pa3nuyHbIX (JaKTOPOB HA CKOPOCTh XMMUYECKON pEeaKIum.

Pacuérnrlie 3agaun.

Pacuérel o ypaBHEHMSIM XMMUYECKHUX PEAKLHU, B TOM YHUCJIE TEPMOXUMHUYECKUE
pacu€Thl, pacu€Thl C UCIIOIB30BAHUEM MOHITHS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannueckasi xumus

Hemeramnbl. Ilonmoxenue HemeramioB B Ilepuogmyeckoid cUCTEME XUMHUYECKHUX
anemenToB JI. V1. MenneneeBa u 0COOEHHOCTH CTpOeHUsI aToMOB. DPu3nueckrue CBONCTBA
HEMETAJUIOB. AJUTOTPOIUS HEMETAUIOB (Ha TpHUMEpE KHUCIopoia, cephl, ¢ocdopa u
yriepoaa).

XVWMHUYECKHE CBOMCTBA BAKHEWIIMX HEMETANIOB (TaJIOT€HOB, CEphbl, a30Ta,
docdopa, yriepoaa U KpeMHHS) U UX COCAUHEHUN (OKCHUIOB, KHCIOPOJCOAEPHKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCTNHEHUM.

Meramnbl. [lonoxenue weramnoB B Ilepuoandeckol cucTeMe XHMUUYECKUX
anemenToB JI. 1. MenneneeBa. OcoOEHHOCTU CTPOEHUS DIEKTPOHHBIX 000JI0UEK aTOMOB
MerauioB.  OOmme  ¢usuueckue  cBoiictBa  MmeTawioB.  CHjlaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUN PSJT HAIPSYKEHUN METAJIIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METAIOB (HATpUM, KaJIUi, KadbllUii, MarHui,
ATIOMUHUM, IUHK, XPOM, KEJIE€30, MEAb) U UX COCTUHECHUII.

O61ue crnocoObl mosTydyeHust MeTaJyioB. [IpruMeHeHre MeTaliIoB B OBITY U TEXHUKE.

DKCNEPUMEHTAIbHBIE METOAbl U3YyUYECHUS BEIIECTB U UX NPEBPALICHUN: U3YUYCHUE
KoJulekiuu ~ «MeTtamuiel W CIUlaBbl»,  OOpa3lloB  HEMETAUIOB,  pelIeHUe
AKCIIEPUMEHTANIbHBIX  3aja4, HaOJIOJAEHUE U ONHCaHuEe JEeMOHCTPALIMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA ATFOMUHUS C PACTBOPAMH KHUCIIOT
U TIeJI0YeH, KAYeCTBEHHBIC PEAKIIMKM Ha KATHOHBI METAJLIOB).

Pacuérnblie 3anaumn.

Pacuétel Maccel BemiecTBa WM OOBEMA Ta30B MO WM3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce MM 00bEMY OHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00BEMa, KOTMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIH OJIHO W3 BEIIECTB
HMMEET ITPUMECH.

XUMHSA U )KU3Hb

Pons xumum B 00eCl€UEHMHM 5SKOJIOTMUECKOW, SHEPreTMYeCKOW M MHILEBOU
0€30macHOCTH, Pa3BUTHH MEIUIMHBL. [IoHSATHE 0 HayYHBIX METO/IaxX MO3HAHUS BEIICCTB
Y XUMUYECKUX PEAKIUU.

[Ipencrabienuss 06 OOUMX HAYYHBIX MPUHIUINAX MPOMBIIIJICHHOTO MOJYyYCHUS
BAKHEHUIIINX BEILIECCTB.

UenoBek B MHUpE BEIIECTB U MATEPUATIOB: BAKHEHIIINE CTPOUTEIbHBIE MAaTEpUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTe€puaybl, KpPACKH, CTEKJIO, KEpaMHKa, Marepuanbl s
AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHUYECKNE U MUHEPAIbHBIC yI0OPECHHUS.



XUMHUST W 3I0pOBbE YEJIOBEKA: MpaBHJa HCIOIb30BAaHUSA JIEKAPCTBEHHBIX
npernapaToB, MpaBuiia OE30MAaCHOTO HCIONb30BAHMS IMpEnapaToB OBITOBOM XHWMHUU B
[IOBCEITHEBHOM JKU3HU.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBSI3ed NPHU M3Y4EHHH OOLIE M HEOopraHW4ecKou
xuMuu B 11 Kilacce OCYIIECTBISIETCS Yepe3 MCIIOJIb30BaHME KaK OOLIUX €CTECTBEHHO-
HAay4YHbIX IIOHATHUWA, TAaK M TMOHATUN, SBISIOIIMXCS CHCTEMHBIMH JUIsl OTAEIIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHUS: HAYYHbIN (aKkT, TMIOTE3a, 3aKOH, TEOPHU,
aHanu3, CHUHTe3, Kilaccudukauus, MEepUOANYHOCTb, HAOMIONEHUE, SKCIEPUMEHT,
MOJIETIMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®duzuka: Marepus, 3HEpPrus, Macca, aroM, >3JEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PAaJUOAKTUBHOCTb, MOJIEKYJA, JHEPreTUYECKHIl YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHME BEIIECTBA, (PU3MUECKHE BEIMYMHBI U EAMHUIIBI HX
MU3MEPEHHUS], CKOPOCTb.

buonorus: kieTka, opraHusM, 3KocucTema, duocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusa: MuHepasibl, TOpHBIE IOPOAbI, IMOJE3HBIE HCKOIAEMBblE, TOILIUBO,
pPECYPCBL.

TexHonorus: XUMHYECKass MPOMBIILIEHHOCTb, METAJULYypIusi, IPOU3BOACTBO
CTPOUTEIBHBIX  MAaTEpPHAIOB,  CEIbCKOXO3SMCTBEHHOE  MPOW3BOJACTBO,  MNUIIEBas
IIPOMBILUIEHHOCTb, dapmaneBTUyeCKas IIPOMBIIUIEHHOCT, IIPOU3BOJICTBO
KOCMETHYECKHX  MpEernapaToB, IPOU3BOACTBO  KOHCTPYKLIMOHHBIX  MAaTE€pUaJOB,
AJIEKTPOHHASI POMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.

IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOT'PAMMEBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K PE3yIbTaTaM OCBOCHUS 00YUYaIOIITUMUCS
nmporpaMMm cpeAHero oOmiero oOpa3oBaHUs (JUYHOCTHBIM, METANpEeAMETHBIM U
npeaMeTHbIM).  HaydHo-MeToauueckoil OCHOBOW il  pa3padOTKU  IJIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS MPOTPAMM CPEAHEro OOIIEero 0Opa3oBaHMs SIBISETCS CUCTEMHO-
NEeATEIBHOCTHBIN MOAXOI.

B cooTBeTcTBMM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B  CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHEro OOIIEero
00pa30BaHMsI BBIJCIIEHBI CISAYIONINE COCTABIIAIOIINE:

OCO3HaHWE OOYYaIOIUMHUCS POCCHUMCKON  TPaKTAHCKOW  WIASCHTUYHOCTH  —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIIEHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

[[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUW JMYHOCTA Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKA 0a30BON HAYKH XUMUH;



TOTOBHOCTh U  CIIOCOOHOCTHh OOYyYaloOIUXCS PYKOBOJICTBOBATHCS B  CBOEH
NEATEeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MTPUCYIIIUMU 1IEJIOCTHOU CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIM4YMEe MPABOCO3HAHUS SKOJOTUUECKON KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTH LIETU
U CTPOUTH KU3HECHHbIEC TUTAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS MPEeAMETa «XUMHUS JOCTUTAIOTCS B €UHCTBE
y4eOHOH W BOCTHMTATEILHON JEATeTLHOCTH B COOTBETCTBHM C TYMaHHCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTAMH U HJI€allaMU POCCUHCKOIO
IPaKJAHCKOTO O0IIEeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U MpaBUJIaMU MOBEACHMUS,
CIIOCOOCTBYIOIIMMH  TMPOIIECCAM  CaMOMO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOTO
CTaHOBJICHMS] JINYHOCTH O0YYarOIIHUXCS.

JIugyHOCTHBIE  pe3yNbTaThbl  OCBOCHHMS  TIpeAMeTa  «XUMHS»  OTPaXaroT
c(hOPMHUPOBAHHOCTh  OIbITA IO3HABATEJIBHOW W  TMPAKTHUUYECKOW  JACSTEIbHOCTU
oOy4Jaronuxcs 1o peaau3ali NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YKCIIEe B YACTH:

1) rpamaaHCKOro BOCIUTAHUSA !

OCO3HaHMsI OOYYAIOIIMMUCA CBOMX KOHCTUTYLMOHHBIX IIpaB M OOSI3aHHOCTEM,
YBaYKCHHUS K 3aKOHY U TPABOIOPSAKY;

MPEACTABICHUS O COLIMAIIBHBIX HOPMaXx U MPaBUJIaX MEXINYHOCTHBIX OTHOIIEHUN B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN EATENIbHOCTH MPHU CO3JAaHUU Y4EOHBIX
MPOEKTOB, PEIICHWU Y4eOHBIX M IO3HABATEJIbHBIX 3aJ]lay, BBIMOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAIU3€ PA3IMYHbBIX BUJIOB YUEOHOM €SI TEIHHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMA!

IICHHOCTHOTO  OTHOIIEHUS K  HMCTOPUYECKOMY W  HAyYHOMY  HaCIEIUIO
OTCYECTBECHHON XMMUM;

yBaXEHUSI K TPOIECCYy TBOpUYECTBAa B OOJAaCTH TEOPUU U MPAKTUUYECKOTO
MPUMEHEHUSI XHWMHHM, OCO3HAaHMUSI TOTO, YTO JOCTH)KEHUS HAyKH €CTh pe3yjbTaT
JUTUTEIBHBIX HAOJIOICHUH, KPOMOTIMBBIX IKCIEPUMEHTATBHBIX MOWCKOB, MOCTOSIHHOTO
TPyAa YYEHBIX U MPAKTUKOB,;

WHTEpEca U IO3HABATEJIbHBIX MOTHBOB B MMOJYYEHUH U TOCJEAYIOIIEM aHau3e
uH(bOpMAIUHU O MEePEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHNS;

CIIOCOOHOCTH OIICHWBATh CUTYyalluW, CBS3aHHBIE C XUMUYCCKUMHU SIBJICHUSMH, W
MPUHUMATh OCO3HAHHBIC PEIICHUSI, ODUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEACHUE U MOCTYIKA CBOMX TOBAPUILEH C MO3ULIAMN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHHE TOCJICICTBUIN ATUX MOCTYIIKOB;

4) popMupoBaHus KyJAbTYPbl 30POBbSI: MOHHUMAaHUA IEHHOCTEWU 3JI0POBOTO U
Oc3omacHoro ooOpasza KW3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXUUYECKOMY 3/I0POBbIO;



coOmofieHrss TpaBui  Oe30macHOro0 OOpaimieHus ¢ BEMeCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JIEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBHJI MHIUBUYAIBHOTO U KOJUIEKTUBHOIO 0€30MacHOTO
NOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOEH;

OCO3HAHUS TMOCIEACTBUH M HENPUSATUS BPEAHBIX MpUBbIYEK (YMOTpeOaeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-UCCIIE0BATEIbCKOMN IEATEbHOCTH,
OOIIIECTBEHHO OJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 33/1a4 COLHAIbHOU
HaIIPaBJIEHHOCTH (B paMKaxX CBOEro KJacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YUYEHHIO MPOQeccril pa3InyHOro poaa, B TOM YHUCIIE
Ha OCHOBE IIPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUIAYAIBHOW TPaeKTOpUH OOpa30OBaHMS,
Oynymieit mpodeccud W peanu3alud COOCTBEHHBIX >KMW3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHWMHHM, HHTEPECOB U MOTPEOHOCTEH
00I11eCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJOTUYECKH 1eJIeCOO0Pa3HOr0 OTHOIICHHS K NPHUPOJAE, KaK HCTOYHHKY
CYILLIECTBOBAHMS KU3HU HA 3€MIIE;

NOHUMaHUsl TJ00aJbHOTO  XapakTepa SKOJOTUYECKHX MpoOJieM, BIUSHUSA
AKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IMPUPOJTHON U COLMATILHOW CPEb;

OCO3HaHMSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTIKCHUN XUMUU ISl PElICHUs
BOIIPOCOB PAllMOHAIBHOTO MMPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HEINPUATHS JIECUCTBUM, NMPUHOCSIIMX BpEJ OKPYXAIOIIEH NPUPOTHOU
cpene, YMEHUS TPOTHO3UPOBATH HEOJIArOMPUATHBIE HSKOJOTUYECKUE TOCIEIACTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIIATh UX;

HAJIMYMSL PA3BUTOTO HKOJIOTUYECKOTO MBIIIJICHUS, 3KOJOTMYECKON KYJIbTYPHI,
ONBbITA JIESITEIBHOCTH SKOJIOTUYECKOW HAIPAaBJICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
MMU B TMO3HABATEIbHOW, KOMMYHUKATUBHOM M COIMAIBLHOM MPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(hoOoHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CICU(PUKA XUMHUHM KaK HAayKd, OCO3HaHUA €€ poju B (GOpMHUPOBAHUU
PAIMOHAIIBHOTO HAYYHOTO MBIIUIEHUS, CO3JIaHUM IEJIOCTHOTO TPEJACTaBIEHUS 00
OKPYXaIOIIEM MHUpPE KaK O €JUHCTBE MPUPOALI U YEIOBEKA, B MO3HAHWUMU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuu Ipo0JIeM COXpaHEHUsI IPUPOIHOTO PAaBHOBECUS;

yOEeXKIEHHOCTH B 0COO0M 3HAYMMOCTHA XUMHH JJ1s1 COBPEMEHHON IUBUJIU3AINU: B €€
T'YMaHUCTHYECKOW HAMpaBIEHHOCTH ¥ BAXXHOW POJM B CO3JIaHUM HOBOW 0a3bl
MaTepUaIbHOM KYJIbTYphI, PEHICHUU TI00ANbHBIX MPOOJEM YCTOWYMUBOTO PA3BUTHS
YeJI0BEYECTBA — ChIPHEBOM, SHEPreTUUECKOM, MUIIEBOM U 3KOJIOTHYECKONW O€30MaCHOCTH,



B Pa3BUTHUH MEIUIMHBI, OOECIIEUYEHUH YCIOBUN YCHEIIHOTO TPyJda M SKOJIOTHMYECKU
KOM(OPTHOM KU3HU KaXKIAOTO YieHa OOIIeCTBa;

€CTeCTBEHHO-HAYYHOM TI'PAaMOTHOCTHU: MOHMMAHUS CYIIHOCTH METOJOB IO3HAHMS,
UCIIONIb3YEMBIX B E€CTECTBEHHBIX HAyKax, CHOCOOHOCTH HCIIOJB30BaTh MOJydaeMble
3HAHUS Ui aHAIW3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOIIEr0 MUPA M MPOUCXOISIIUX B
HEM HM3MEHEHWH, yMEHHs JeiaThb OOOCHOBAHHBIC 3aKIIOYEHHS HA OCHOBE HAYYHBIX
(aKkTOB M MMEIOIIUXCS TaHHBIX C LIETBIO MOyYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIIONb30BaTh XMMUYECKHE 3HAHMS JJIS PELICHHS
npo0JieM B peabHbBIX KU3HEHHBIX CHUTYallUsX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMIPEPHIBHOMY OOPAa30BaHHUIO M CaMOOOPA30BAHMUIO,
K aKTUBHOMY TMOJIyY€HHIO HOBBIX 3HAHHM MO XUMHH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3lu4HbIX cdepax NpodecCHOHaTIbHON
JESITEIbHOCTH.
METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHS YU€OHOTO MpeaMeTa « XMMUs» Ha ypOBHE
CpeaHero oo01ero 00pa3oBaHus BKJIHOYAIOT:

3HAYUMBIE TUTST dbopMHupOBaHUS MHPOBO33PEHUS OO0 yJarOIITIXCSI
MEXIUCIUIUTMHAPHBIE  (MEXMpPEIMETHbIE) OOIIeHaYyYHbIE€ TOHATHS, OTpaKarollue
I[EJIOCTHOCTh HAYYHOUM KapTHUHBI MUpa U CIIEIU(PUKY METOJOB MMO3HAHMUSI, UCIIOJIb3yEMbIX
B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPTHUs, SBIICHHUE, MPOLECC, CHUCTEMA,
Hay4HBIA (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsS, HCCIEIOBaHUE,
HaOI0ICHUE, M3MEPEHHUE, SKCTICPUMEHT U JIPYTHUE);

yHUBEpCAJIbHbIC Yy4eOHBbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,
pEryJsTUBHBIE), oOecreunBarmue GopMupoBaHue (PYHKIIMOHATBHON TPaMOTHOCTH M
COIMAJTBHON KOMITETEHITNN 00YyJaroIuXcs;

CIIOCOOHOCTh OOYYarOUIMXCS HCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKUEC 3HAHKS W YHUBEPCAIbHBIC yUeOHBIC MEHCTBHSI B MIO3HABATEIIBHONU U
COLMAIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YYCOHBIMU
MMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMH U PETYIISTUBHBIMU JICHCTBUSMU.

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a30Bble JIOrHYeCcKHE TeHCTBHUSA:

CaMOCTOSTENILHO (POPMYIUPOBATh U aKTyaIM3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

OTIpENEATh LEU IeATeILHOCTH, 33/1aBasi TapaMeTPbl U KPUTEPHH UX JOCTHKCHUS,
COOTHOCHTH Pe3yJIbTaThl ICITCIILHOCTH C IIOCTABJICHHBIMU IIEIISIMU;

MCIIOJIH30BATh MTPU OCBOCHUM 3HAHUHN NMPUEMBI JJIOTUYECKOTO MBIIICHUS — BBIJCISTh
XapaKTEpHbIE TPHU3HAKH TOHATANW W YCTAHABIMBAThH MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIHE MTOHATHS JUTSI OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUIA;



BBIOMpATh OCHOBAaHUS W KPUTEPUU ISl KIACCHU(PHUKAIMU BEUIECTB M XUMUYECKUX
pEaKLNiA;

YCTaHABJIMBATh IPUYUHHO-CIICICTBEHHBIC CBS3U MEXAY U3Y4acMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTHBHbBIC, AECTyKTUBHBIEC, IO aHAJIOTHH),
BBISBISITh  3aKOHOMEPHOCTM M IPOTUBOPEYHsS B  PACCMaTPUBAEMBIX  SIBICHUSX,
(bopMyIIHpOBaTh BHIBOJBI M 3aKIIOUCHHUS,;

MPUMEHATh B IPOLECCE IO3HAHMS, MCIOJIb3YEMbIE B XUMHUU CHMBOJUYECKUE
(3HAKOBBIE) MOJENH, IPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUUYECKUN 3HAK
(cuMBOJI) 2/E€MEHTa, XUMHUYeckass (Qopmysa, ypaBHEHHE XHMUYECKOM peakuuu — Ipu
pelIeHnr y4eOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3a/ad, MPUMEHITh Ha3BaHHBIC
MOJICJIbHBIE TPEJCTABICHUS Il BBISIBICHUS XapaKTEpPHBbIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE HeiiCTBUA:

BJIaJI€Th OCHOBAMH METOJI0B HAYYHOTI'O TIO3HAHUS BEILECTB U XUMUYECKUX PEAKIU;

(GopMynHpOBaTh LETU W 33Ja4d HCCIEAOBAHMS, WCIIONb30BaTh MOCTABJICHHBIE U
CaMOCTOATENBbHO C(OPMYJIUPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (pOPMHPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXJICHUU;

BJIaJIETh HABBIKAMHM CAMOCTOSITEJIBHOIO IUIAHUPOBAHUS U IIPOBEICHUS YUEHUYECKHUX
AKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUs HaOMoAaTh 3a XOAOM IIpoliecca,
CaMOCTOATENIbHO IPOTHO3UPOBAaTh €ro pe3ynbTar, (OopMyIHpoBaTh O0O0OLIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAaHUSA, COCTABIITH
00OCHOBaHHBIN OTUET O MPOJIEIAHHOM padoTe;

MpUOOpETaTh OMBIT YYEHUUYECKOW UCCIEN0BATENBCKONW U MPOEKTHON EATEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IMYHbIX METOAOB IMO3HAHMUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HH(popManuu (HaydHO-TIOMYJIsipHAs
JUTEpaTypa XMMUYECKOIO COJEpXaHusl, CHpaBOYHbIE MocolOus, pecypchl MHTepHeTa),
aHAIM3UPOBaTh MHPOPMALIMIO PA3UYHBIX BUAOB U (POPM NPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ JJOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTH;

(opMyIUpPOBATH 3alIPOCHl U MPUMEHSATH Pa3IMYHbIE METOABI IPU TIOUCKE U OTOOpE
uH(pOopMaLu, HEOOXOAUMOM /1JIsl BBIMOIHEHUS YyUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  HMCHOJIb30BaHUS  MH(POPMALKMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIBbHYIO (OpMY TMpEACTaBICHUS HHPOpPMAIUU
(cxeMbl, rpauKH, JUarpaMmbl, TaOJUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CpEACTBA MpU padboTe C XUMHUYECKOU
uH(popManuen: MPUMEHATh MEXIpeAMETHbIE ((PU3MUECKUE U MaTEMaTUUYECKHUE) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaIJISITHOCTH.

OBjajieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:



3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbl B XOJIe JUaiora W/Wiu
JUCKYCCUH, BBICKA3bIBaTh WICH, (POPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHCHUS MTPEIJIOKCHHOM 3a/1a4H;

BBICTYIIaTh C TIpPEe3eHTAllield pe3yibTaTOB II03HABATEILHON  JCATEIBHOCTH,
MOJIYYCHHBIX CaMOCTOSTEIBHO MM COBMECTHO CO CBEPCTHHKAMH IIPH BBITIOJIHCHUH
XUMUYECKOTO OSKCIEPUMEHTa, NPAKTUYCCKON pabOThl MO WCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaTu3allii y4eOHOTO MpOoeKTa W (OPMYITHPOBATH BBIBOABI IO
pe3ynbTaTaM TPOBEIEHHBIX MCCIICIOBAHUN ITyTEM COTJIaCOBaHUS IIO3WUIMA B XOC
00CcyXeHusl 1 0OMEeHa MHEHUSIMHU.

OBJajieHHe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTEIIbHO  IUTAHUPOBATb W OCYIIECTBIATh CBOIO  ITO3HABATEIBHYIO
NeSATENBHOCTh, Ompenensas e€ TMend W 3aJadd, KOHTPOJUPOBaTh W IO MeEpe
HEO0OXO0IMMOCTH KOPPEKTHPOBATH MpEeIjIaracMblii alTOPUTM JACHCTBUIN MPHU BHITIOJIHECHUN
y4eOHBIX W HCCIEA0BATEIbCKUX 3aJladu, BHIOMpaTh HamOosiee 3(PGEeKTUBHBIA CIIOCO0 HX
pEIIeHUS C YIETOM MOTYyYEHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUCCKUX PEAKIIHIX;

OCYIIIECTBJISITh CAaMOKOHTPOJIb CBOCH EATEILHOCTH HAa OCHOBE CaMOaHalW3a W
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuuecKkas XuMHUsh» OTpa)karoT:

c(hOpPMHUPOBAHHOCTh TPEJICTABICHUNA O XUMUYECKON COCTABJISIONICH €CTeCTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIU XUMHUU B TTIO3HAHUU SIBICHUN MPUPOBI, B POpMHUPOBAHUHU
MBIIUICHUS. U KYJbTYpPbl JUYHOCTH, €€ (DYHKIHOHAIBLHOW IpaMOTHOCTHU, HEOOXOIUMOM
JUIS PEIICHUS TPAKTUUECKUX 3aJlad U JKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHMS K
CBOEMY 3J10POBBIO U IPUPOIHOM CpELE;

BJIAJICHUE CUCTEMOU XMMHYECKUX 3HAHUM, KOTOPask BKJIIOYAET: OCHOBOIIOJIATraroIIe
MOHATUS (XMUMUYECKUM DJIEMEHT, aToOM, DJICKTPOHHash 000JI0YKa aTroMa, MOJIEKYJia,
BAJICHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢opmysa
(pa3BépHyTas U COKpaléHHas), MOJb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, YrIepOaHBIN
CKeneT, (PyHKIMOHANIbHAS TPyMa, paauKal, U30Mepus, H30MEPbI, TOMOJIOTUYECKUM P,
FOMOJIOTH, YIJIIEBOAOPOABI, KHUCIOPOA U a30TCOAEpXKAILUE COCIUHEHUsS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TCOPUU U 3aKOHBI
(Teopust ctpoeHust opranudeckux BemecTB A. M. ByTiiepoBa, 3ak0oH COXpaHEHHUSI MaCChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKHI S3bIK XUMHUU; MUPOBO33PEHUYECKUE 3HAHUS,
JIe)KAIIME B OCHOBE NMOHUMAHUS NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUU,
(akToNOrMyecKkue CBEACHUS O CBOICTBaxX, COCTaBe, MOJYyYeHMH U Oe30MacHOM
WCIIOJB30BAaHUM BaXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MNPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA;



c(hOPMUPOBAHHOCTh YMEHUU BBISBJIATh XapakTEpHbIC TMPU3HAKA TIOHSTHMA,
YCTAHABJIMBATh WX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIIUE TMOHSITUS MPU
ONMCAaHUU COCTaBa, CTPOCHHUS U IPEBPALIEHUN OPTAHUYECKUX COEAUHEHNN;

c(OPMUPOBAHHOCTh YMEHUU HCHOJB30BATh XUMHYECKYI0 CHUMBOJIMKY IS
COCTaBJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamIEHHON) Qopmyi
OpTraHUYECKUX BEUIECTB M YPAaBHEHUN XUMUYECKUX PEaKIUW, M3TOTaBIMBATH MOJECITU
MOJIEKYJ OpPraHMYEeCKMX BEIIECTB JUIsl  WUIIOCTpAIlMM HUX  XHUMHUYECKOrO0 U
IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMJICKHOCTh H3YUYEHHBIX
OpPTaHUYECKUX BEIIECTB IO WX COCTaBY W CTPOCHHUIO K OMPEACIEHHOMY KJIacCy/TpyIIe
coeMHEHU  (YIJI€BOJAOPOAbLI,  KHCIOPOA W a30TCOJEpXKalllue  COCIUHEHUS,
BBICOKOMOJICKYJIIDHBIE COCAMHEHUsI), JaBaTh HMM Ha3BaHUA IO CHCTEMaTUYECKOU
Homenknarype (IUPAC), a Ttakke NpUBOAWTH TPUBHAIBHBIC Ha3BaHUS OTACIBHBIX
OpraHUYEeCKUX BEIIECTB (PTWIEH, MPOMWICH, AaleTWICH, JTHJICHIJIMKOJb, TIUIEPHH,
dbenon, dopManbaerua, aneTalblIeTy]l, MypaBbHHas KHUCIOTa, YKCYCHas KHCIIOTa,
OJICMHOBAsi KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TJIIOKO3a, PpyKTO3a, Kpaxmal, IeUT003a,
TJIMIYH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEAEISATh BUIbl XUMUYECKOM CBSA3U B OPTaHUUYECKHUX
COEMHEHUAX (OMHAPHBIE U KPATHBIE);

chOPMUPOBAHHOCTh ~ YMEHHUS TPUMEHSATH  TOJIOKEHUS TEOPUU  CTPOCHUS
opranuueckux BemecTB A. M. ByrtnepoBa s OOBSCHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI XapakTEepPU30BaTh COCTaB, CTPOEHHUE, (U3HUECKHE U
XUMHUYECKUE CBOMCTBA THUMUYHBIX MPEJICTABUTENCH pPa3IMYHBIX KJIACCOB OPraHUYECKUX
BeIIeCTB (METaH, 3TaH, TUJIEH, MPOMWICH, aleTulieH, OytaaueH-1,3, MeTunOyTaaueH-
1,3, OeH30JI, METaHOJ, ASTaHOJ], JTHJICHIJUKOJb, TJIULEPUH, (PEHOJ, aleTaIbACTU]I,
MypaBbHHasi M YKCYCHasi KHCIJOTHI, TJIIOKO3a, Kpaxmalj, LeJUIr0JI03a, aMHUHOYKCYCHas
KUCJIOTa), WJUIIOCTPUPOBATh TI'E€HETHYECKYID CBSI3b MEXIY HUMU YpaBHEHHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMI C UCIIOJIB30BAHUEM CTPYKTYPHBIX (HOPMYII,

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTePU30BaATh UCTOUYHUKHU YTIIEBOJIOPOIHOTO ChIPbS
(HedTh, TPUPOAHBIM Ta3, yrojib), CHOCOOBI HMX MEpepabOTKM U MPAKTHUUECKOE
MIpUMEHEHNE TTPOYKTOB MEPEepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIYUCIICHUS 110 XUMHUYECKUM YpaBHEHUSIM
(macchl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTAa pPEaKIUu 0
M3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB
peakiun);

c(hOpPMHUPOBAHHOCTh YMEHUHN BIAJACTh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX METOAAX
Hay4YHOTO TO3HAHUS, UCIIOIb3YEMbIX B XMMUU MPU HM3YUYCHHUH BEIIECTB U XUMHUYECKHUX
sSBICHUN (HAOJIIO/ICHHE, W3MEPEHHUE, JKCICPUMEHT, MOJCIUPOBAHME), HCIOJIH30BAThH
CUCTEMHBIC XUMHUYECKUE 3HAHUA ISl TPUHATHUS PElICHU B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;



chOpPMUPOBAHHOCTh YMEHUN COONMIOJaTh TMpaBUiia IMOJIb30BAHUA XUMHUYECKOU
HOCY 101 U 1abopaTopHBIM 000pPYIOBAaHUEM, a TAKXKE IIPaBUiIa 0OpallleHus ¢ BELeCTBaMU
B COOTBETCTBUM C MHCTPYKLHUSAMH IO BBIIIOJHEHUIO J1A00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHU IJIAHUPOBATH U BBIIIOJIHATH XMMUYECKUN IKCIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEILIECTB IPU HArpeBaHUM, IIOJIyYEHHE OTHWIECHA U
U3YYEHUE €r0 CBOMCTB, KAUECTBEHHbIE PEAKLIMH OPTraHUYECKHUX BEIIECTB, JIEHATYpPALIHs
OENKOB MpH HarpeBaHUM, IBETHHIE PEAKIMH OEIKOB) B COOTBETCTBUU C MpPaBUIAMU
TEXHUKHM O€30MacHOCTH IMpH OOpalleHMH C BEIeCTBaMU U Ja0OpaTOPHBIM
00Opy/I0BaHUEM, IMPEACTABIATh PE3YNbTAThl XUMHUYECKOIO HKCIEPUMEHTa B (QopMme
3alKiCH YPaBHEHHI COOTBETCTBYIOIIUX PEAKIHM M (HOPMYIHpPOBATh BHIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

chOPMUPOBAHHOCTh ~ YMEHUN  KPUTHYECKA  aAHAIM3UPOBATH  XMUMHUYECKYIO
MH(POPMAIUIO, NOTYYaeMYyIO U3 pa3HbIX UCTOYHUKOB (CpEICTBA MACCOBOM MH(popMaluy,
WHTEpHET U IpyruX);

c()OPMUPOBAHHOCTh YMEHMI COOIIONATh MTPaBUIIa HKOJIOTUYECKHU LIEIECO00PA3HOTO
MOBEJEHUS B OBITY U TPYJOBOU NEATEILHOCTH B LEISAX COXPAaHEHUSI CBOETO 3J0POBbS U
OKpYXXarolleld MPUPOJHOM Cpelbl, OCO3HaBaThb OIACHOCTb BO3JICHCTBHS Ha JKHUBBIC
OpraHU3MBbl ONPEJEIEHHBIX OPraHMYECKUX BEIECTB, MOHMMAas cMbIica nokasarens 11K,
NOSICHATh Ha MpHUMEpax CHOCOObl YMEHBIIEHUS M TPEAOTBPAILlEHUS HUX BPEAHOIO
BO3JICCTBHS HA OPTaHU3M YEJIOBEKa;

Uil OOy4YalIIMXCd C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAaHUS BEILECTB U
XUMUYECKUX SIBJICHUM;

U CIENBIX U CIA0OBUASIIMX OOYy4YarOUIMXCs: YMEHHUE HCIOJb30BaTh PeNbe(hHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIass ¥ HEOpraHWYecKas XUMH
OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN: O XUMUYECKOW COCTABJISIONICH €CTeCTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIM XMMUU B TTIO3HAHUU SIBJICHUN MPUPOBI, B POpMUPOBAHUHU
MBIIIUICHUS. U KYJbTYPbl JUYHOCTH, €€ (DYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOMN
JUISL pelIeHUs] TMPAKTUYECKUX 3a7ad U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJTHOU CPEAE;

BJIAZICHUE CUCTEMON XUMHUYECKHUX 3HAHWM, KOTOPasi BKIIFOYAET: OCHOBOMOJIATAr0IINE
NOHATHS (XMMHUYECKHUH JJIEMEHT, aTOM, M30TOm, S-, P-, O- 3JeKTpOHHBIC OpOUTAIH
aTOMOB, WOH, MOJIEKYIIa, MOJIb, MOJISIPHBI 00BEM, BAJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHHS, XUMHYECKas CBsI3b (KOBaJEHTHas,
HMOHHAasl, METAJNINYECKasi, BOJAOPOAHAs), KPUCTATUIMYECKAs PEIIETKA, TUIBl XUMUYECKUX
peakiui, pacTBOp, AJIEKTPOIUTHI, HEIJEKTPOJIUTHI, DJIEKTPOIUTHYECKAS JTUCCOIMAIS,
OKHCIIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh XHMHUYECKOW  pEakKIuu, XHUMHUYECKOE
paBHOBECHE); TEOPUUM U 3aKOHbl (TEOpHsSl DJIEKTPOJHUTHYECKON JUCCOIUALINH,



nepuoandeckuii 3akoH [[. M. MeHneneeBa, 3aKOH COXpaHEHHs MAacChl BELIECTB, 3aKOH
COXpPaHEHUSI U MPEBPAIICHUSI SHEPTUU MPU XUMHUYECKUX PEaAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN S3bIK XUMHHM, MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAUIUE B OCHOBE
NOHUMAaHUSl TPUYUHHOCTH M CHUCTEMHOCTH XUMHMUYECKHUX SIBIICHUU, (haKTOJOTUYECKUE
CBEJICHUS O CBOWMCTBAX, COCTaBe, MOTYYEHUHU U 0€30MMaCHOM HCTIOIb30BAHUN BaKHEHIIIMX
HEOPraHWYECKHUX BELIECTB B OBITY U MPAKTUUYECKOMN NEATEIILHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHWUW BBISABIATh XapakTEepHbIC TMPU3HAKA TIOHSTHHA,
YCTaHABIIMBaTh WX B3aMMOCBA3b, MCIOJIB30BATH COOTBETCTBYIOIIME IIOHATHUS MpU
ONMCAaHUH HEOPTraHWYECKHUX BEIIECTB U UX MPEBPALICHU;

chOpPMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMHUYECKYIO CHMBOJUKY JJIs
cocTaplieHUs] ()OPMYJI BEIIECTB U YPABHEHHM XUMUYECKUX pEaKUUN, CUCTEMATHYECKYIO
Homenkinatypy (IUPAC) wu TpuBManbHBIC Ha3BaHHWS OTACIBHBIX HEOPTaHUYCCKUX
BeliecTB (yrapHblif ra3, yIJIEKHCIbIA Ta3, aMMUaK, rameéHas HW3BECTh, HeraméHas
U3BECTb, MUTHEBAS COJIA, IUPUT U JPYTHUE);

c()OPMUPOBAHHOCTh YMEHUH ONPEIEIATh BAJEHTHOCTh W CTENEHb OKUCIEHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUAX PA3TMYHOIO COCTABA, BUJ XUMHUYECKOH CBS3H
(koBaJieHTHasi, WOHHAs, METAJUIMYecKasi, BOJOPOJHAA) B  COCAUHEHUSX, THII
KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO BEMIECTBA (aTOMHAsl, MOJIEKYJIApHAs, NOHHAS,
MeTaJuIMuecKas ), XapakTep Cpe/ibl B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCTUHEHUN;

c()OPMUPOBAHHOCTh YMEHUM YCTaHABIMBATH IPUHAJJICKHOCTh HEOPraHUYECKHUX
BEILIECTB MO0 MX COCTaBy K OIpPEAEIEHHOMY KJAcCy/Tpynmne COeAMHEHH (TpoCThie
BEILIECTBA — METAJUIBl M HEMETaJUIbl, OKCHJbI, OCHOBAaHHUS, KHUCIOTHI, amM(pOTEpHbIC
TUAPOKCUIIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICH Mepuoaudeckoro 3akona JI. U.
MenpneneeBa M JIEMOHCTPUPOBATH €ro CUCTEMATU3HPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHHM XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuogndeckoid CHUCTEMBI XUMHUYECKHX
anemeHToB J[. Y. MeneneeBa, UCIONB3Ys MOHATHS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAIINY,
«OHEPreTUYECKUE YPOBHM», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB
XMMHUYECKUX DJIEMEHTOB U MX COEAUMHEHUN MO mepuonaM W rpynnam llepmommueckon
CUCTEMBI XUMHYECKUX dJieMeHTOB [l. 1. MeHaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMUYECKUE
CBOMCTBa  HEOPraHMYECKMX  BEIIECTB  paA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHME T'€HETUYECKON CBSI3M MEXKIYy HEOPraHWYeCKUMH BEIIeCTBAaMHU C
MOMOINIBI0 YPABHEHUIN COOTBETCTBYIOMIMX XUMUYECKUX PEAKIIUIA;

c(OPMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIIUPOBATH XUMUYECKHE PEAKIUU TIO0
pPa3IMYHBIM IpHU3HAKAM (YHMCIIy U COCTAaBYy pEarupyrollruX BeIIEeCTB, TEINIOBOMY 3 deKTy
peaklMi, W3MEHEHHUIO CTENeHEel OKHUCIECHHS 3JIEMEHTOB, OOpaTUMOCTH pPEaKIuH,
Y4acTHUIO KaTallnu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJISTh YPaBHEHUS PEAKIMA Pa3IMYHBIX THUIIOB,
MIOJTHBIE U COKpAIIEHHBIC YPAaBHEHHUS PEAKIM MOHHOTO OOMEHa, yUYUThIBAsK YCIOBUS, TIPH
KOTOPBIX 3TH PEAKIIUU UIYT JI0 KOHIIA;



chOpPMUPOBAHHOCTH ~ YMEHUH  TPOBOAUTH  PEAKUUH,  MOATBEPKAAIOIINE
KAUECTBEHHBI COCTAB PAa3JIMYHBIX HEOPraHWYECKHUX BEUIECTB, PaCIIO3HABAThH OIBITHBIM
yTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTb YMEHUH pacKpbIBaTh CYLIHOCTb OKHUCJIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPECTBOM COCTABIEHHUS 3JEKTPOHHOrO OanaHca 3THUX
peaKkuuu;

cOPMUPOBAHHOCTh YMEHUH OOBICHITH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peakuuu OT pa3lIM4YHBIX (PAKTOPOB; XapakTep CMEUICHUs XMMHYECKOTO PaBHOBECHS B
3aBHCHMOCTH OT BHEIIHETO Bo3aeHcTBUs (mpuHiun Jle laTtense);

c(hOpPMUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh XUMUYECKUE MPOIIECCHI, JIEKAIINE B
OCHOBE MPOMBIIUJIEHHOTO TIOJIYYEHUs CEpPHOM KHUCIOThI, aMMHakKa, a TaKKe
c(OpPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIHUIAX U SKOJOTHYECKHX
npobsieMax XUMUYECKOTO MTPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUHN MPOBOAMUTH BBIYMCICHUS C UCIOJIb30BAHUEM IOHATHUSA
«MaccoBasi 10JI1 BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHUM Ta30B MPU XUMHYECKHX
peaklMsIX, MacCchl BEIIECTBA UM 00bEMA ra30oB M0 MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKTa
pEaKkIMM Ha OCHOBE 3aKOHOB COXPAaHEHHMsI MACCHI BELIECTB, MPEBPAILEHUS U COXPAHCHUS
DHEPIUY;

c(hOpPMHUPOBAHHOCTh yMEHUM COONIOAATh MpaBUja IOJb30BAHUA XUMHUYECKOU
MOCYI0M U JJaOOpaTOPHBIM 00OPYAOBAHUEM, a TAKXKE MTPABUIIA OOpAIlCHUs C BEIIECTBAMMU
B COOTBETCTBUU C MHCTPYKLMSIMHU T10 BBIITOJIHEHUIO Ja0OPATOPHBIX XUMHUECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIIOJIHATH XMMUYECKUN IKCIEPUMEHT
(pa3noxeHue Mnepokcuja BOJOPOAAa B MPUCYTCTBUU KaTalaW3aToOpa, OMPEAECICHUE CPEJbl
pPacTBOPOB BEIIECTB C IMOMOILNBIO YHHUBEPCAIBHOIO WHAMKATOPA, BIUSHUE PA3TUUYHBIX
(aKTOpOB Ha CKOPOCTh XUMHUYECKOW PEAKIINH, PEaKI[MM HOHHOTO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyinbdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KAaTHOH aMMOHMs, pELICHHUE
HKCIIEPUMEHTAJIBHBIX 3aJa4 1o TeMaM «Metamis» 1 «Hemeramib») B COOTBETCTBUHU C
MpaBUjaMu TEXHUKU O€30MaCHOCTH MpPU OOpAIlEHUMU C BEIIEeCTBAMHU M J1a0OpaTOPHBIM
000OpyZ0OBaHUEM, MPEICTABIATh PE3YJbTaThl XMMHUYECKOTO 3KCHEpUMEHTa B (QopMme
3alKiCH YPAaBHEHHUH COOTBETCTBYIOLIUX peaKUHUi U (HOpMYyIHpPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

CHOPMUPOBAHHOCTh ~ YMEHUH  KPUTHMUYECKH  aAHAJIM3UPOBATh  XMMHUYECKYIO
uHpopManuIoo, TOJY4aeMyld M3  pPa3HbIX HCTOYHHUKOB (CpEICTBA  MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);

c(OpPMUPOBAHHOCTh YMEHHM COOIOATh MPaBHIa HKOJIOTUYECKH 11€TIECO00Pa3HOro
MOBEICHUS B OBITY U TPYJOBOW JESATENILHOCTH B LIETSX COXPAHEHHsI CBOETO 3/I0POBbS U
OKpYXalollled MPUPOJHON Cpeabl, OCO3HABATH OIMACHOCTh BO3JECHCTBUS HA >KUBbBIC
OpraHu3Mbl ONpEJEIEHHBIX BEIIECTB, MOHUMas cMbica nokazatens [IJIK, noscHsaTs Ha
npuMepax crnocoObl YMEHbBIIEHUS W NPeIOTBpAlleHHUs] MX BPEIHOTO BO3JEHUCTBHUS Ha
OpraHu3M Y€JIOBEKa;



Ui O0y4alomMXCsli C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMUA 370POBbSi:  YMEHHE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax II03HAHWS BEIIECTB W
XUMUYECKUX SIBJICHUM;

JUTISL CJETbIX W CIA0OBHIAIIMX OOYyYaroUIuXcsi: YMEHUE HCIONb30BaTh pebedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins st 3anucu XuMU4eckux GopMyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX W OPTAaHMICCKHUX )
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [Ipenmet opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHs OpraHUYEeCKUX
2 coequHenuiit A. M. byrtieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAIbHBIC
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MPEICTaBUTENN aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIEeH — IpocTeiine 1
MIPEICTaBUTENN aJTKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 Metunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLIL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b YIiI€BOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHast

22 ITpakTuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

28 Kpaxmai u 11emioi103a Kak mpupoTHbIe
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX
Ouonoruueckoe 3HadeHue. [lentuab

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEH CTPOCHUS AaTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
CreneHn okucienus. BemiecTsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«Teoperndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejie3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoKCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATH3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

28 KontpomnbHas pabora no remMam «MeTtamib» 1
u «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME







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

» Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInOHEpHOE

obmectBo «M3marenscTBo «lIpocBerienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






