


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XUMUM Ha YpOBHE CpeIHEro obmiero odpa3zoBaHus pa3zpaboraHa Ha ocHOBe dDenepalibHOro 3aKOHa OT
29.12.2012 Neo 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS (enepanbHON
oOpa3zoBaTebHON TporpaMmbl cpefaHero obmiero ooOpaszoBanust (POII COO), mnpeacraBineHHbix B DenepaibHOM
rocy1apcTBeHHOM oOpasoBarenbHOM ctangapre COO, ¢ yuérom KoHuenuuu npenoaaBaHusi y4eOHOro npeamera «XUMHs» B
oOpa3oBaTeibHBIX oOpranmzanusax Poccuiickoil ®epepannu, peanu3ylolUX OCHOBHbIE OOpa3oBaTelbHbIE NPOrPaMMBbI, M
OCHOBHBIX TMONOKEeHUN «CTpaTeruu pa3BuThs Bocnutanus B Poccuiickonn ®epepanuum Ha nepuon o 2025 ropa»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJI0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K ONpPEACNICHUIO 00IIel cTpaTerud oOy4yeHHs, BOCIUTAHUS U
pa3BUTHS O0YyYaIOIIMXCS cpelicTBaMU ydyeOHoro mpenmera «Xumusi» s 10—11 kiaccoB Ha 0a30BOM YpPOBHE COCTaBUIIM
koHuenTyanbHbie nosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH 1I€JIeH, COJEp)KaHUs, PEe3yJlbTaTOB OOyYeHHUS H
TpeOOBaHUM K YPOBHIO MMOATOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o0pa3zoBaHue, MOJy4aeMOe BBIMYCKHHUKaMU 00111e00pa30BaTebHON OpraHu3aluy, SIBISIETCSI HEOTHEMIIEMOM
4acThlo X 00pa3oBaHHOCTH. OHO CIY>KUT 3aBEPIIAIOIIMM 3TallOM pealn3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE
KJIIOYEBBIX I[EHHOCTEH, MPUCYUIUX IEJIOCTHOM CHCTEME XMMHYECKOro 00pa3oBaHHsS. DTH IEHHOCTH KacaroTCs IMO3HAHMS
3aKOHOB MPHUPOJbI, POPMUPOBAHUS MUPOBO33PEHUS U OOUIEH KYJIbTYphl YEJIOBEKA, a TAKKE DKOJOTMUYECKHM O0OOCHOBAHHOTO
OTHOIICHHUS] K CBOEMY 3JI0pPOBBIO M MPUPOAHOU cpene. Peanusyercs xumudeckoe oOpa3oBaHHME OOYYAIOIIMXCS HA YPOBHE
cpelHero oo1ero o0pa3oBaHus CpeACTBAMHU YUeOHOTO npeaMeTa «XUMUs», COAEpKaHrue U MTOCTPOSCHUE KOTOPOTO ONPEIEICHbBI
B MIpOrpamMMe M0 XUMHH C YYETOM CHelU(UKN HAyKH XUMHUH, €€ 3HaYeHUs B MO3HAHUHU MPUPOJBI U B MaTEPUATbHON KU3HU
oOIIecTBa, a Takke C y4€TOM OOIIMX ILeNied U MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmrero odpaszoBanus B Poccuiickoii denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT OCOOYIO0 poJib B COBPEMEHHOW IMBWIIM3AIMU, B CO3JAaHUU
HOBOMW 0a3bl MaTepHaIbHONW KynbTyphl. OHA BHOCHUT CBOW BKJIAJ B (POPMUPOBAHUE PAlMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO31aHME 1EJIOCTHOTO MPEACTABICHHS 00 OKPYXAIOIIEM MHUPE KaK O €IMHCTBE MPUPOBI U YETIOBEKa, KOTOpoe GopMUpYyETCs B
XUMUH Ha OCHOBE MOHMMAaHUS BELIECTBEHHOI'O COCTAaBa OKPYKAIOUIErO0 MUpPa, OCO3HAHMS B3aMMOCBSI3H MEXIY CTPOCHUEM
BEIIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JIACTSIMHU MIPUMEHEHUS.

TecHO B3aUMOJEUCTBYS C APYTUMHU €CTECTBEHHBIMU HAayKaMH, XUMUS CTajda HEOThEMIIEMOW YacThiO MUPOBOW KYJIBTYpHI,
HEOOXOIMMBIM YCJIIOBHEM YCIICITHOTO TPyJda M SKU3HU KaXIOoro wieHa obOmiectBa. CoBpeMeHHas XUMHUSA Kak Hayka
co3ujaTelibHasg, KaKk Hayka BBICOKMX TEXHOJOTHH HalpaBlieHA Ha PEIIeHHE TI00aIbHBIX MPOOJIeM YCTOWYMBOTO PAa3BUTHUS
YeJI0BEYECTBA — CHIPHEBOM, YHEPTETHUECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSL.

B cooTtBeTcTBHM ¢ OOIIMMHU HENSAMU U HMPUHIUIAMH CpPEeIHEro o0Iiero oOpa3oBaHMs COJEp)KaHUE NMPEAMETa «XUMUS»
(10-11 xmaccel, 0a30BBI ypOBEHb HW3YYCHHsS) OPHCHTHPOBAHO IPEHMYIICCTBEHHO Ha OOMICKYJIbTYpHYIO IOJITOTOBKY
o0y4aroumxcs, HEOOXOAMMYIO UM MJis BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3Hb
CoLIMyMa, MPOJOJIKEHHS 00pa30BaHuUs B PA3IUYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisitoniuMu  mpeaMeTa «XuMus» ABISIOTCS  0a30Bble Kypchl — «Opranuueckas xumusi» u  «OOmas u
HEOpPraHWYECKasi XUMUS», OCHOBHBIM KOMITOHEHTOM COJIEP KaHMsI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKHW: CUCTEMa 3HAHUH
[0 HEOPraHMYECKOW XMMHH (C BKIJIIOYEHHMEM 3HAaHMU W3 00llel XumMuu) U opraHuyeckor xumuu. dopmupoBaHue JaHHOU
CUCTEMBl 3HAHMHM MpPH HU3YYEHUHU MpeaMera O0ecleYMBAeT BO3MOYKHOCTh PAaCCMOTPEHHs BCEr0O MHOI000pasHsl BEIIECTB Ha
OCHOBE OOIIKX MOHSATUMN, 3aKOHOB U TEOPUN XUMUMU.



Crpykrypa coaepxkanus KypcoB — «Opranuueckass xumusi» U «OOIIass 1 HeopraHuyeckass Xumusi» cQopMHpoBaHa B
IporpaMMme MO XMMHUHM Ha OCHOBE CHUCTEMHOrO MOAXOAAa K HM3YyYEHHI0 y4eOHOro marepuana U oOyCIIOBIE€HAa HCTOPHUYECKHU
000CHOBAaHHBIM Pa3BUTUEM 3HAHUM Ha OMpPENIENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKON XUMUM BEIlleCTBa
paccMaTpuBarOTC HAa YPOBHE KIACCUYECKOM TEOPUM CTPOEHHS OPraHMYECKUX COCAWHECHUH, a TaKke Ha YpPOBHE
CTEPEOXUMHUECKUX M DJIEKTPOHHBIX MPEJICTABICHUN O CTpOoeHHM BemiecTB. CBeieHUss 00 M3yyaeMbIX B KypCe BeIIeCTBaX
JAI0TCSI B Pa3BUTUU — OT YTJIIEBOJIOPOJIOB J0 CIOKHBIX OMOJIOTMUECKU aKTHUBHBIX COEIMHEHHM. B Kypce opraHmdeckoi XumMuu
MOJIy4aloT pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs MNMEpPBOHAYAIBHBIE MPEJCTABICHUS O
XUMUYECKOW CBSI3U, KJIaCCU(UKAIMOHHBIX IMpPU3HAKAX BEHIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOCHHS, O
XUMHUYECKOU pEAKIUH.

[Tox HOBBIM YIJIOM 3pEHHS B MpeaAMETe «XUMUs» 0a30BOTO YPOBHS pacCMaTpUBAETCS MU3YUYCHHBIM Ha YPOBHE OCHOBHOTIO
o01iero oOpa3oBaHusl TEOPETUUECKUM MaTeprasl U (PaKTOIOTUYECKUE CBEJICHUS O BEIIECTBAX M XUMHYECKOW peakiuu. Tak, B
YaCTHOCTH, B Kypce «OOI11asi 1 HeoOpraHudeckass XuMus» oOydaroluMcs MPEJOCTaBISAECTCS BOZMOKHOCTh OCO3HATH 3HAUYCHHUE
NEPUOIMUECKOTO 3aKOHA C OOIIETECOPETUUECKUX M METOJIOJOTUUECKUX TMO3UIIHNM, TIy0)Ke MOHSATh UCTOPUUYECKOEe M3MEHEHHUE
GbyHKIHI 3TOr0 3aKOHa — OT 0000MIAOIIEH 10 0OBSICHSIONICH U TPOTHOZUPYIOMIESH.

Enunas cucrema 3HaHMl O BaXKHEHIIMX BENIECTBAX, MX COCTaBE, CTPOCHUHU, CBOMCTBAX M NMPUMEHEHUM, a TAKXKE O
XUMHUYECKUX PEAKLMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHus JomnoiHseTcss B kKypcax 10 u 11 knaccoB anemMeHTaMu
COJICp)KaHMs, WMEIOIIUMHU KYJbTYPOJIOTHYECKUN W TMPUKIAJHOW XapakTep. OTH 3HaHHUS CIIOCOOCTBYIOT TMOHMMAaHHUIO
B3aMMOCBS3M XUMHH C JPYTMMHU HayKaMU, PACKPBIBAIOT €€ pOjib B MO3HABATEIBHON U MPAKTUYECKON AEATEIIbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKCHMSI K IPOIIECCY TBOPYECTBA B 0O0JIACTH TECOPUM W MPAKTUYCCKUX MPUIIOKEHUN XUMUH,
MIOMOTalOT BBIMTYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh HHPOPMALUIO U TPUMEHSATh €€ g TOMOJHEHUS 3HAHWUW, pEeUICHUS HHTEIUICKTYyalbHBIX H
HKCIIEPUMEHTATBHBIX HCCIE0BATENIbCKUX 3alad. B 1enom coxepxkaHue ydeOHOro mnpeameTra «XUMHUS» TaHHOTO YpPOBHS
U3Y4YEeHHs] OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y OOYYAIOIIMXCS MUPOBO33PEHUECKOW OCHOBBI JIJISi TOHUMaHUA (UIOCO(DCKUX
Ujei, TaKUX Kak: MaTepHaAIbHOE €IMHCTBO HEOPTraHUYECKOT0 U OPraHMYeCKOTro MHpa, O0YCIOBIEHHOCTh CBOMCTB BEUIECTB MX
COCTaBOM M CTPOCHUEM, IO3HABAEMOCTb HPHUPOJHBIX SIBIICHUN IMYTEM HKCIEPUMEHTA M PEUICHUS MPOTUBOPEUUN MEXKIY
HOBBIMU (paKTaMU U TEOPETUUECKUMH MPEINOCHUTKAMH, OCO3HAHUE POJIM XUMUU B PEUICHUU HKOJIOTHYECKUX MPOOIIEM, a TaKKe
npo0sieM cOepexeHUs] IHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/JaHUSI HOBBIX TEXHOJOTUM U MaTEPUAIOB.

B muiane pemieHus 3amad BOCIMTAHMS, Pa3BUTHUSI W COLMATIN3AlMU OOYYAIOIIUXCS MPUHATHIE MPOTPaAMMOMN MO XUMHHU
MOJIXO/IbI K OTNPEACIICHUIO COICPKAHUS U TIOCTPOCHUS TIPEIMETa MpeycCMaTpUBaOT (POPMUPOBAHNE YHUBEPCATBHBIX yUeOHBIX
JEUCTBUHN, MMEIOIMMUX 0a30BO€ 3HAYCHHE ISl PA3IUYHBIX BUIOB JEATEIBHOCTH: DPEIICHHUS TpoOJieM, MOWCKa, aHaIW3a U
o0paboTku mHGOPMAIMKA, HEOOXOJUMBIX MJisi MPUOOPETEHUS OMbITa MPAKTHUYECKOM M HCCIEIOBATEIhCKON NeATEIbHOCTH,
3aHMMAIOIIEN BaXKHOE MECTO B IO3HAHUU XUMUMU.

B mpakTuke npenonaBaHus XMMUU KaK Ha ypOBHE OCHOBHOT'O 00IIero 00pa3oBaHMsl, TaK U Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHWs, TMpPU ONPEHCIECHUU COACPKATEIHPHOW XapaKTePUCTUKH TIIeJIed WM3y4YeHHs TIPEeIMeTa HampaBIICHUEM
MEPBOCTECTICHHOW 3HAYMMOCTH TPAAWIIMOHHO TpU3HAETCS (POPMUPOBAHUE OCHOB XHMHUYECKOW HAayKH Kak o01acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON JIESITEIbHOCTH YEJIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphI. C
METOIMYECKON TOUKH 3PEHUS TAKOU MOJIXOJ K ONPEACIICHUIO LEIEH U3yYeHUs IPEAMETA SIBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PCHHS TIABHBIMHU IEISIMU M3yYeHHs mpeamera «Xumus» Ha 6azoBom ypoBHe (10 —11 ki)
SIBJISTFOTCA :

e (QopmMHpOBaHNE CUCTEMbBI XUMUUYECKUX 3HAHHUI KaK Ba)KHEHIIIEW COCTABISIIONIECH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, B
OCHOBE KOTOPOM JIeKaT KIIOYEBbIC MOHSATHS, (PyHIaMEHTaIbHbIE 3aKOHbl U TEOPUU XHMMHH, OCBOCHHE $I3bIKA HAYKH,



YCBOEHHE M MOHUMAHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C
HCTOpUEN UX pa3BUTHS U CTAHOBJICHUS,

e (QopMupoBaHME U PA3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJaX IIO3HAHUS BEIIECTB M XHUMHYECKUX PEaAKIUi,
HEOOXOUMBIX JJIsi MPUOOPETEHUST YMEHUU OPUEHTHPOBATHCS B MUPE BEIIECTB U XMMHUYECKUX SIBICHUN, UMEIOIINX
MECTO B IPUPOJE, B IPAKTUYECKON U ITOBCEAHEBHOM KU3HU;

® pa3BUTUE YMEHUH U CIOCOOOB [EATENbHOCTU, CBSI3aHHBIX C HAOMIOJEeHWEM U OOBSICHEHHWEM XUMHYECKOTO
AKCTIIEPUMEHTA, COOJIIOICHUEM MPaBUII 0€30TaCHOTO OOpaIlleHHs C BEIeCTBaAMHU.

Hapsiny ¢ atum, copeprkarenbHasi XapakTepUCTUKA LeJIel U 3a/1a4 U3y4YCeHUS MpeMeTa B MporpaMme 1Mo XuMUM yTOYHEHa
U CKOPPEKTHPOBaHA B COOTBETCTBMU C HOBBIMU NPHOPUTETAaMH B CHUCTEME cpeaHero ooOmiero ooOpazoBanus. CerojgHs B
MpEenoJaBaHU XUMHUHU B OOJIbIIEH CTENEHU OTAAETCS MPEANOUTEHUE MPAKTUYECKOW KOMIIOHEHTE COJACp)KaHHs OOydeHus,
OPUEHTUPOBAHHOW Ha MOATOTOBKY BBIMYCKHHMKA 00I€00pa30BaTeIbHON OpraHu3alyiy, BaJClollero He HaOOpoM 3HaHM, a
(GYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU W yYMEHUSMH aKTUBHOTO TOJYYEHUS 3HAHUM U NMPUMEHEHUS HX B
peaTbHOM )KU3HU JJI PEIICHUs MPAKTUYECKUX 3a7a4.

B cBsi3u ¢ 3TUM TIpU U3YUYEHUHU NpeaMeTa « XUMUS» TOMUHUPYIOIIEE 3HaUCHHE MPUOOPETAIOT TaKKe LEJU U 3a7a4H, KaK:

azanTaiys o0yJarIuXcs K yCJIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUpa, (POPMUPOBAHUE MHTEIUICKTYAIbHO PAa3BUTON
JUYHOCTH, TOTOBOM K C€amMo0OOpa3OBaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHPHOMY TIPUHSATHIO TPAMOTHBIX pEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYaIUSAX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopmMupoBaHue y 00yJarONIUXCsl KIFOUEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETEHIIUM), UMEIOMMNX YHUBEPCAIBHOE 3HAUCHUE
JUISL pa3JIMYHBIX BUOB JICATEIIBHOCTH: PEIICHHs MPOOJieM, MOWcKa, aHaim3a U 00paboTku uHpOpMaIuu, HEOOXOIUMBIX JIJIs
IpPUOOPETEHUS OTBbITa NEATELHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B MO3HAHUM XWMUHM, & TAKXKE ISl OLEHKH C MO3UIINMA
HKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX MPOIECCOB Ha OPraHU3M 4YeJOBEKa U MPUPOJHYIO
cpeny;

pa3BUTHE IMO3HABATENBHBIX WHTEPECOB, MHTEUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYYaIOIIUXCS: CIIOCOOHOCTH
CaMOCTOSATEIILHO MPUOOPETaTh HOBBIE 3HAHUSA IO XMMHUU B COOTBETCTBHM C KMU3HEHHBIMHU MOTPEOHOCTSMH, UCIOJIB30BaTh
COBpEMEHHbIE HWH(MOPMAIIMOHHBIE TEXHOJOTUM [JIsi TIOMCKAa M aHaiu3a Y4eOHOW M Hay4YHO-TIOMYJSIpHOW WHOOpMAIu
XUMHYECKOTO COJIEPIKAHNUS;

dbopMuUpOBaHUE W pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOrO MBIIIICHUS, HAOII0JaTEIbHOCTH,
coOpaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, MPH TUIAHUPOBAHUHU U MTPOBEICHUH XUMUYECKOTO
HKCIIEPUMEHTA;

BOCITUTaHUE Y 00yUYaIOMUXCsl YOSKAEHHOCTA B TYMAaHUCTUYECKOW HAMIPABICHHOCTH XUMUH, €€ BAKHOU POJIH B PEIICHUH
TJIO0ABHBIX MPOOJEM PAIMOHATIBHOTO TMPUPOJIOTONB30BAHMS, TOMOJHEHUS JSHEPreTUYECKUX PECYpCOB U COXPAaHCHHS
MPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEPEKHOTO OTHOIIEHHUS K MPHUPOJE M CBOEMY 3/I0POBBIO, a TaKXKe
MPUOOPETEHHSI OTBITA MCITOJIH30BAHUS MOTYYEHHBIX 3HAHUHN JJIS MPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIUSX, CBSI3aHHBIX C
XUMUYECKUMU SIBICHUSIMH.

B yueOGHOM mutane cpemHero oOmiero oOpazoBaHus mpeaMeT «XUMHUs» 0a30BOTO YPOBHS BXOJHT B COCTAaB MPEAMETHOM
obnactn «EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

OO611ee 9ynciI0 YacoB, OTBEAEHHBIX /TSI H3yUYCHUS XUMUHU, HA 0a30BOM YPOBHE CPETHETO 00IeTo 00pa30BaHUs, COCTABISIET
68 yacos: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kinacce — 34 yaca (1 gac B Heneno).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XMMHH

[Ipeamer opraHMYecKOW XMMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHHE B MOJYYEHHHM HOBBIX BEIIECTB U MaTEPHUAJIOB.
Teopust crpoenus opranmyeckux coeauHeHud A. M. bytnepoBa, €€ ocHOBHble monoxeHus. CTpyKTypHbIE (HOPMYIIbI
OpraHNYeCcKUX BenlecTB. ['omoiiorus, nsoMepus. XuMHUYECKasl CBSI3b B OPTAHUYECKUX COCAUHEHMSIX — OJUHAPHBIE U KPAaTHbIC
CBSI3U.

[IpencraBienne o  KiaccupuKalMu  OpraHMYeckux  BemecTB. HoMeHknaTypa  OpraHMyecKMX  COEIMHEHMM
(cucremarnueckas) ¥ TPUBUAJIbHbIE HA3BaHMS BAXKHEUIINX Npe/ICTaBUTENEH KJIACCOB OPraHUYECKUX BEILIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3yU€HHs BEHIECTB M HX MPEBpAllCHHI: O03HAKOMJIEHHWE C O00pa3laMu OpPraHuyecKHX
BEIIECTB M MaTepuajaMd Ha HMX OCHOBE, MOJCIHUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOIIOJEHWE U OIHCaHUE
JIEMOHCTPALIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IpPU HarpeBaHuu (TUIaBieHHE, OOYTIMBaHUE U
ropeHue).

Yriaesoxopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psAll. MeTaH U 3TaH — MPOCTEHINE MPEICTABUTEIN aTKaHOB: (U3MUECKHE
U XUMUYECKHE CBOMCTBA (PEaKIMU 3aMELIEHUS U TOPEHUS ), HAXOXKIEHNUE B IPUPOJE, NTOIyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUH Psif. DTUIEH W NPONWIEH — IPOCTEHIINE NPEACTaBUTEIN AJIKEHOB:
duznueckre M XUMHYECKHME CBOMCTBAa (peakiuu TUIPUPOBAHUSA, TAJIOTC€HUPOBAHUSA, THApPATAIMU, OKHUCICHUS U
NOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Anxanuensl: OytanueH-1,3 u MetunOyramueH-1,3: cTpoeHHe, BaKHEWIIME XUMUYECKHE CBOMCTBa (peakius
nosuMmepu3anni). [lonyyeHrne CHHTETUUECKOTO KayuyyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHUS, TOMOJIOTUYECKUN PANl. ALIETUIICH — MPOCTEHIINI TIPEeICTaBUTENb AJIKMHOB:
COCTaB, CTpOCHUE, QU3HUECKUE U XUMUYECKHUE CBOMCTBA (peaKIMy TUAPUPOBAHUSA, TAIIOTCHUPOBAHUS, THAPATAIIUN, TOPEHUS),
NOJIyYEHUE U IPUMEHEHHUE.

Apenbl. ben3on: coctas, cTpoeHue, GU3NUYECKUE U XMMUYECKHE CBOMCTBA (PEaKlMM TaJIOTCHUPOBAHUS M HUTPOBAHMS),
MOJIyYeHHE U TIpuMeHeHue. Toayon: cocmas, cmpoenue, Qusuyeckue u Xumuieckue coUcCmeda (peakyuu 2aio2eHupo8anus u
HUMPOBAHUs), NoJIyyeHue u npumeHeHue. TOKCUYHOCTh apeHoB. ['eHeTnueckass CBA3b MEXAY YIIE€BOJIOPOJaMH,
MPUHAJJIEKAIIMMU K Pa3JIMYHbIM KJIaccaM.

[IpupoaHbie UCTOYHUKH yTIeBOAopoaoB. [Ipupoansiii ra3 u nmomyTHeie HedTAHBIE Ta3bl. HedTh u €€ mpoucxoxacHue.
CrocoOb1 mepepaboTku HeTH: TEPETOHKA, KPEKWHT (TePMUYECKUN, KaTaauTHYecKuil), muponn3. [IpomaykTel mepepaboTku
He(TH, UX MPUMEHEHHE B POMBIIIUICHHOCTH U B ObITY. KaMEeHHBIN yroyib v MPOYKTHI €r0 MepepadoTKH.

DKCIepUMEHTAIbHbIE METO/IbI M3yUEHHS BEIIECTB M UX MPEBpAIlleHUi: 03HAKOMJIEHHE ¢ 00pa3liaMu IJIacTMacC, KayqyKOB
U pe3ussl, koyekunu «Hedte» u «Yronby», MoenupoBaHre MOJIEKYJT YIJIEBOJOPOAOB U rajJoreéHONPOU3BOIHBIX, IPOBEACHUE
IPaKTUYECKON pabOThI: MOTYyUYECHHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB.

PacuéTHbie 3anaum.

BbrumciieHust Mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM NPOIYKTa
peakLny 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEILECTB UM IPOIYKTOB PEAKIUN ).




Kucnopoaconepxaimue oprannyeckue coenHeHHs

[IpenenbHble OAHOATOMHBIE CIIUPTHL. METaHON U 3TAHON: CTPOCHHE, (PU3MUECKUE U XMMHUUYECKHE CBOMCTBA (pEaKIUH C
AKTUBHBIMU METAJJIAMH, TaJlOT€HOBOJIOPO/IaMH, TOPEHUE), MpUMEeHeHue. BoopoiHbie CBSI3M MEXAy MOJIEKYJaMH CIUPTOB.
JlelicTBHE MeTaHOJIa U DTaHOJIa HA OPraHU3M YeJI0BeKa.

MHOroatoMHble CHOUPTHL. ODTWICHTJIMKOJb W IJIMIEPUH: CTpOCHUE, (u3nueckue U XUMHUUYECKHUE CBOMCTBA
(B3auMOI€MCTBHUE CO IIETOYHBIMU METAJJIaMH, KQaUeCTBEHHAs PEaKiusi Ha MHOTOATOMHBIE CHUPTHI). J[eicTBHE Ha OpPraHu3M
yesioBeka. [I[puMeHeHne rimiepruHa u STUICHTJITUKOISL.

®deHoJI: CTpoeHUEe MOJIEKYJIbI, PU3NYECKHUE U XUMHUYecKkue cBoiicTBa. TokcuuHocTh (heHona. [lpumenenue dhenona.

Anbaerunpl U xemowusl. PopManbAETU]l, alETATBIACTU: CTpOEHHUE, (PU3UUYECKHME U XHMMHUUYECKHE CBOMCTBA (peakiuu
OKHCJICHUS Y BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKITUH), TIOJYUCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpeJieNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHMHAs M YKCYCHasl KHUCIOTBI: CTpOeHHUE, (U3UYECKUE U
XMMHYECKUE CBOMCTBa (CBOWCTBA, O0OIIME IS Kiacca KHUCIOT, peakuus STepupUKaLMUM), TOJy4YeHHE W NpPHUMEHEHHE.
CreapuHOBas ¥ OJIEMHOBASI KMCJIOTHI KaK MPEJICTABUTENM BBICIITUX KapOOHOBBIX KUCIOT. Mbljla KaK COJHM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JIEHCTBUE.

Cnoxnbie 3(UpPbl KaK MPOW3BOJHBIC KapOOHOBBIX KUCIOT. ['maponus cioxubix 3¢upoB. XKupbl. ['maponus Kupos.
[Tpumenenue xupoB. buonornyeckas poJib JKUPOB.

VYrneBojsl: cocTaB, Kiaccuukanus yriieBoloB (MOHO-, TU- M ToJMcaxapubl). [ r0ko3a — npocTelinii MOHOCaXapua:
OCOOCHHOCTU CTPOCHMSI MOJEKYJbl, (U3WYecKue W XUMHYECKHe CBOMCTBa (B3ammojerctBue ¢ rugapokcugom meau(ll),
OKHUCJICHHE aMMHaudHbIM pacTBOpoM okcujaa cepedpa(l), BoccTtaHoBlieHHE, OpOXKEHUE TIIOKO3bI), HAXOXKACHHE B MPHUPOJIE,
npuMeHeHue, Ouonorudeckas poib. orocunte3. PpykTo3a Kak U30Mep TIHOKO3bI.

Kpaxman u nemnrosio3a kak mpupojHble noauMepbl. CTpoeHue Kpaxmalia W HeJUon03bl. OU3nuecKkue U XMMHUYECKUE
CBOMCTBa KpaxmaJa (TUIpOoJIn3, KAUeCTBEHHAs PEAKIUS C HOJIOM).

OKCHepUMEHTAJIbHBIE METOJAbl M3yUYeHHsS BEUIECTB U HMX TMpEBpalleHUM: MpOBEJEHUE, HAOIIOACHUE W ONUCaHUe
JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHBIE PEAaKIUU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJa
okcuzom Menu(Il)), MHOrOaTOMHBIX CIIUPTOB (B3aMMOACHCTBHE MIMLEepHHA ¢ ruapokcuaom Meau(ll)), anpaernnos (OkucneHne
aMMHa4YHBIM pacTBopoM okcuia cepebdpa(l) m ruapoxcunom menu(ll), B3aumMoneiicTBHe Kpaxmalla ¢ HOJOM), NPOBEACHHUE
IPAKTUYECKON pabOThI: CBONCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérurnle 3amaun.

Brrunciienust mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
pEaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKITUN ).

A3zoTconepxkaliye OpraHuuecKue COeINHEHNS.

AMUHOKHCTOTHI KaK aM(pOTepHbIE OpraHUYecKue coeanHeHMs. PU3NYeCKue U XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe THIHA). buonorunyeckoe 3HaueHre aMUHOKUACIIOT. [lenTub.

benku kak nmpupogHbie BHICOKOMOJEKYISpHbIE coeAuHeHud. llepBuuHas, BTOpUYHAsI U TpPETUYHAs CTPYKTypa OEJIKOB.
XVWMHUYECKHE CBOWCTBA OCIIKOB: THAPOJIH3, ICHATYPAIHS, KAYSCTBEHHBIC PEAKIINH HA OCJIKU.

DKCNEpUMEHTAJIbHBIE METOJIbl M3YUYEHUs] BELIECTB U MX IMPEBpAICHUI: HAONIOJEHUE U ONUCAHUE JIEMOHCTPALIMOHHBIX
OMBITOB: JIeHaTypalus OCJIKOB IPU HArPEBaHUHU, LIBETHBIE peaKUU OEIKOB.

BricokomoJiekyJIsIpHbIE COeIMHEHUS

OCHOBHbBIEC TOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp, MOJHUMEpP, CTPYKTYpPHOE 3BEHO, CTEIEHb
MOJIMMEPU3ALINK, CPEIHSsT MoJieKylsapHass wmacca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX COEJUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHSL.



OKCHEepUMEHTAJIbHBIE METO/bl M3YyUEHHs BEIIECTB M UX MPEBPAILCHHUI: O3HAKOMJIEHHWE C O0pa3uaMu MNPUPOJHBIX H
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3U.

Peanu3anus MeXIpEeOMETHBIX CBS3€M INPU M3YYEHUM OpraHuyeckod xumum B 10 Kiacce OCYIIECTBISETCS 4Yepes
HCIIOJIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHATHH, SBIAIOIIMXCA CUCTEMHBIMHU IS OTIEIbHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O 1{UKIIA.

OOmuMe ecTecTBEHHO-HAay4YHbIE TIOHATHS: SIBJIEHWE, HAy4yHbIM (akT, TUIOTE3a, 3aKOH, TEOpHs, AaHaJU3, CHUHTE3,
Kjaccudukanus, NepUOJUIHOCTb, HAOIIOAEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEITUPOBAHNUE.

®dusuka: mMaTepus, dHEPIus, Macca, aToM, 3JEKTPOH, MOJIEKYJa, YHEPreTUUECKUH YpPOBEHb, BELIECTBO, TEIO, O0BEM,
arperaTHOe COCTOSIHME BEIleCTBA, (PU3NYECKHUE BETMYMHBI U €IUHULBI X U3MEPEHUS.

buosnorus: knerka, opranusm, ouocgepa, oOMEH BELIECTB B OpraHu3Me, (POTOCUHTE3, OMOIOIMUECKU aKTHBHBIE BELIECTBA
(Oenku, yriaeBoAbl, KUPbI, GEPMEHTHI).

['eorpadusi: MuHepalibl, TOpHbIE TOPObI, OJIE3HBIE UCKOIMIAEMBbIE, TOILJIUBO, PECYPCHI.

TexHomorus: MNUIIEBbIE NPOAYKTHI, OCHOBBI pAallMOHAJIBHOIO IIMTAHUs, MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U
KOCMETUYECKHE MpenapaThl, MaTepuaibl U3 UICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XUMHUYECKHUH 37eMEHT. AToM. SInpo aToma, M30TOMBL. DIIEKTPOHHAs 000JI0YKa. DHEPreTUYECKUe YpPOBHH, MOIYPOBHHU.
ATomHBIE opOuTanu, s-, p-, d- smemeHTbl. OCOOEHHOCTH paclpeeCHUsT DJICKTPOHOB MO OPOMTAISIM B aTOMax 3JEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAIUsi AaTOMOB.

ITepuonnueckuii 3axkoH u Ilepuoauueckas cucrema xumuueckux sneMeHToB . M. MenaeneeBa. CBsi3b NEPUOAUYECKOTO
3akoHa U [lepunoanueckoi cucteMbl XuMuU4deCckux 3ineMeHToB [[. M. MeHueneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB 10 IPyIaM
U niepuoaM. 3Ha4€HUE IEPUOIMUECKOr0 3aKOHA B PA3BUTUN HAYKH.

Crpoenue BemiecTBa. XUMHUYECKAsi CBSI3b. BUIbl XMMUYECKOW CBSI3M (KOBAJICHTHAs HEMOJSpHAs M MOJISIpHAS, MOHHAS,
MeTajuinyeckasi). MeXaHu3Mbl 00pa30oBaHUS KOBAJICHTHOW XWMHUUYECKOW CBSi3M (OOMEHHBIM W JTOHOPHO-AKIIEITOPHBIN).
Bonopoanas cBsi3b. BaneHTHOCTh. DNeKTpOOTpULIATENIBHOCTh. CTeNeHb OKUCIEHUS. VIOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIIbI
KPUCTAITMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonaTre 0 qucnepcHbIX cucreMmax. VICTHHHBIE M KOJUTOMIHBIE pacTBOPBL. MaccoBas 10J1s BEIIECTBA B PACTBOPE.

Knaccudpukanusa HeopraHuyeckux coeauHeHuil. HomeHklaTypa HeOpraHM4YecKMX BEHIECTB. |'eHeThueckas CBA3b
HEOPraHUYECKHUX BEUIECTB, NPUHAUICKAIIUX K PA3IMYHBIM KJIaccaM.

Xumuueckass peaknusa. Kimaccudukanus XUMHYECKUX pEaKIUid B HEOPTaHMYECKONW W OPraHUYECKON XUMHUU. 3aKOH
COXpPaHEHHUsI MaCChl BELIECTB, 3AKOH COXPAHECHUS U NMPEBPALICHUS YHEPTUU NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuny, €€ 3aBUCUMOCTb OT pa3iuyHbIX (aktopoB. OOpartumbie peakiuu. XHUMUYECKOE pPaBHOBECHE.
@DaKTOpBHI, BIMSIIONIME HA COCTOSIHUE XUMUUYECKOTro paBHOBecus. [Ipunuun Jle larense.



OnektponauTuyeckas auccorumanus. CuiabHble U ciabbie 37eKTponuThl. Cpena BOJIHBIX PACTBOPOB BEIIECTB: KHUCTAs,
HEUTpaJIbHAas, LIEJIOYHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

DKCIEepUMEHTAIIbHBIE METO/Abl U3YUEHHUS BEILIECTB U UX MpEeBpalleHui: neMoHcTpanus tabaun «lleproauueckas cucrema
xumuyeckux sneMenToB J[. M. MenaeneeBa», u3ydeHUE MOJAENIECH KPUCTAUIMYECKUX PEIMIETOK, HAONIOJEHHWE U ONMUCAHUE
JIEMOHCTPAIMOHHBIX U JIJAOOPATOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCUIA BOAOPOIa B MPUCYTCTBUHU KaTaJIU3aToOpa, ONpe/eeHre
Cpe/bl pacCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO MHAUKATOPA, PEAKIIMU HOHHOTO OOMEHa), MPOBEICHUE TPAKTUYECKOM
paboThl «BnusiHue paznudyHbIX (PAKTOPOB HA CKOPOCTh XUMUUECKON PEaKIIUM».

Pacuérnblie 3amaun.

Pacy€rel 0 ypaBHEHUAM XMMHUYECKUX PEAKLHM, B TOM YUCIIE TEPMOXUMHUUYECKUE PACYETHI, PACYETHI C UCIIOIb30BAHUEM
TIOHSTHS «MacCOBasl J0JIs BEIECTBAY.

Heopranuueckast xumMus

Hemerannel. Ilonoxxenue HemetamioB B llepuogmueckoit cucrteme xumuueckux snemeHtoB J[. M. MenneneeBa u
0COOCHHOCTU CTpOeHUs aTOMOB. Du3nyeckue CBONCTBA HEMETAUIOB. AJJIOTPONHS HEMETAIIIIOB (Ha TPUMEPE KUCIIOPO/Ia, CEPHI,
dbocdopa u yriaeposa).

XHUMHUYECKHE CBOWCTBA BaKHEHUIMX HEMETA/UIOB (TaJOreHOB, cephl, a3oTa, (ocdopa, yriepoga W KpeMHHUS) U HX
coeIMHEHUH (OKCU/IOB, KUCIIOPOACOICPIKANTUX KUCTIOT, BOJOPOJIHBIX COSUHEHUN ).

[IprMeHeHre BaXKHEHIIIUX HEMETAIIJIOB U UX COCTMHEHHUI.

Mertamibl. [lonoxenue meramioB B [lepuoanueckoii cucreme xumudeckux ayemenToB . . MenaeneeBa. OcoOeHHOCTH
CTPOCHHMS DJEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmme ¢usndeckue cBolicTBa MeTawioB. CIuiaBel MeETaJJIOB.
DIIEKTPOXUMUUECKUIN Psijl HAMPSHKEHUM METAIIIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATpUM, Kadui, KaJIbIMWA, MarHuil, aJlOMUHHUH, IIUHK, XpPOM, KEJIE30,
MeJlb) U UX COCITMHEHUI.

O6mue crocoOsl moxyueHus MeTauioB. [I[puMeHeHre MeTaJIJIOB B OBITY U TEXHHKE.

OKCNEpUMEHTAIBHBIE METObl M3YYE€HHUS BEIIECTB M MX MPEBpAIICHUM: M3yYEHUE KOJUICKIUM «MeTauibl M CIUIaBbI»,
00pa3IoB HEMETAIIOB, PEIICHHUE YKCIICPUMEHTANIBHBIX 3a/a4, HAOII0IeHUE U ONMCAHKE JEMOHCTPAIIMOHHBIX B J1a00paTOPHBIX
ONBITOB (B3aMMOJICMCTBUE THUAPOKCHUIA ATIOMUHHUS C PAaCTBOPAMM KHUCJIOT M IIEJIOYEH, KaueCTBEHHBIC PEAKIIMU HAa KATUOHBI
METAJLJIOB).

Pacuérurnle 3a1aun.

Pacuétel Maccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOIO M3
Y4acCTBYIOIIUX B PEAKIMHU BEHIECTB, pacu€Tbl Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMHU, €CJIM OIHO U3
BEIIECTB UMEET MIPUMECH.

XHUMHA ¥ )KU3Hb

Poxbs xumun B o0ecriedeHIH 3KOJI0THYECKOM, SHEPTeTHUSCKON M IUIIEBOM 0€30IMacHOCTH, Pa3BUTHH MeIUIIUHEL. [loHATHE
0 Hay4YHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.

IIpencraBnenus 006 oOMMX HAYUYHBIX MPUHITANIAX MPOMBIIIICHHOTO MOJYYEHUs] BAXKHEHUIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MaTE€pHUATIOB: BAXKHEWUIIME CTPOUTEIBHBIE MaTepUalibl, KOHCTPYKIIMOHHBIC MaTepHalbl,
KpacKH, CTEKJIO, KEpaMHKa, MaTepUaJIbl JJIsl SJIEKTPOHUKH, HAaHOMAaTepHalbl, OpraHMYE€CKUE U MUHEPATIbHbBIC YI00PEHHS.

XuMHUS W 370pOBbE YEJIOBEKAa: TMpaBUJIa HCIOJb30BAaHUS JICKAPCTBEHHBIX MPEINapaTroB, IpaBmwia 0e30MacHOro
HCTIOJIb30BAaHUS MpenapaToB OBITOBOM XMMUM B TTIOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MexnpeaMEeTHBIX CBA3EH MpHU M3ydyeHUHU oOlIed M HeopraHudeckol xumuu B 11 Kilacce ocyuiecTBiseTcs
Yyepe3 UCTHOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHbIX MMOHATUM, TaK U MOHATUHN, SBJISIOIIUXCSA CUCTEMHBIMU JJI OTACIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1Me ecTeCTBEHHO-HAay4YHbI€ MOHSATHS: Hay4YHbId (PakT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIW3, CUHTE3, KiacCU(pHUKALMS,
NEePUOJUYHOCTD, HAOIIOAECHUE, SKCIEPUMEHT, MOJEIMPOBAaHUE, U3MEPEHUE, SIBJICHUE.

@dusuka: Marepus, JHEpPrus, macca, aToM, 3JEKTPOH, NPOTOH, HEHUTPOH, WOH, M30TOIl, PaJAMOAaKTUBHOCTb, MOJIEKYIA,
HSHEPreTUYECKUl YpOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PM3MUECKHE BEJIMUYMHBI U €IMHUIIBI UX
U3MEpPEHUs, CKOPOCTb.

buonorus: kierka, opranusM, 3KocucTeMa, Ouocdepa, Makpo- M MHUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH BEIECTB B
OpraHu3Me.

['eorpadusi: MuHepalibl, TOpHbIE TOPOBI, OJIE3HBIE NCKOIMIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHomorus::  XMMHYECKash  NPOMBILUICHHOCTb,  METa/UIyprus, IPOU3BOJACTBO  CTPOMUTENBHBIX  MaTEpUAJIOB,
CEJIbCKOXO3AMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIILIEHHOCTh, (papManeBTUYECKas MPOMBIIUIEHHOCTh, MPOU3BOICTBO
KOCMETUYECKHUX  IIPEernapaTroB, MNPOU3BOACTBO  KOHCTPYKLMOHHBIX  MAaTEpHUAIOB,  JJIEKTPOHHAS  IIPOMBIIUIEHHOCTb,
HAHOTEXHOJIOT UH.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA TTPOI'PAMMEI 110 XUMHUNU HA BA3OBOM YPOBHE CPEJIHEI'O
OBUIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIMMUCS MPOrpPaMM CpPETHEro OOIIero
oOpa3zoBaHus (JMYHOCTHBIM, METANpEeIMETHBIM U TMpeAMEeTHbIM). HaydHo-MeToaudeckoil OCHOBOM Mg pa3pabOTKu
IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTrpaMM CpeHEero oOIIero oO0pa3oBaHUsl SIBISIETCS CHCTEMHO-AESTEIIbHOCTHBIN
OAXO/.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM MOAXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS IpEIMETa
«XUMHUS» HA YPOBHE CPEHETO 0011ero 00pa3oBaHUsl BHIICICHBI CASAYIONINE COCTABIISIONIUE:

OCO3HAHHE OOYYaIOIUMHUCA POCCUMCKON TpakKIaHCKOM HWJIEHTUYHOCTH — TOTOBHOCTHM K  CaMOpPa3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CAMOOIPEICIICHHIO;

HaJINYUE MOTUBAIIMU K O0YUYECHUIO;

[[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKHX
TpaauIuii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCS PYKOBOJCTBOBATHCS B CBOEH JESITEIBHOCTH I[EHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMU LIEIOCTHON CUCTEME XUMHYECKOTO 00pa30BaHMUs;

HaJM4yue MPaBOCO3HAHUS HKOJIOTUUECKON KyIbTYpPbl U CIIOCOOHOCTH CTABUTH LEIU U CTPOUTDH KU3HECHHbBIE ILJIAHBI.

JIM4HOCTHBIE pEe3yNAbTaThl OCBOEHUS IMpeIMeTa «XHUMHS» JOCTUTAlOTCS B E€IWHCTBE Y4YE€OHOW M BOCHUTATEIbHOU
JNEATENBHOCTA B COOTBETCTBMH C T'yMAHUCTUYECKHMMH, COLMOKYJBTYPHBIMHM, JIYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMU H
UjeaaMl POCCHUHCKOTO TpaXIaHCKOTO OOIIECTBA, NPHHITHIMA B OOIIECTBE HOPMaMH W TPaBUJIAMU TOBEICHUS,
CIOCOOCTBYIOUIMMH MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUSI U HPABCTBEHHOT'O CTAHOBIICHHS JIMYHOCTH 00 y4arOUIUXCSl.

JIn4HOCTHBIE PE3YJbTAaThl OCBOCHHS MpeaMeTa «XHUMHS» OTpaxaloT CHOPMHUPOBAHHOCTH OIbITA IMO3HABATEIHLHOW U
MPAKTUYECKOMN AESATEIbHOCTU 00YUYAIOIINXCS MO pealiu3aliy MPUHATHIX B 00IIECTBE IEHHOCTEW, B TOM YUCJIE B YACTU:



1) rpa:x1aHCKOTO BOCIIMTAHUS

OCO3HAHUS O0YYAIOINUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPAaB U 00513aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOMOPSIKY;

MPEJICTABICHUS O COLIMATIbHBIX HOPMAX U MPABUJIAX MEXKIUYHOCTHBIX OTHOIIEHUI B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENHHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUM YYEOHBIX H
MO3HABATENBHBIX 33/1a4, BEINOJTHEHUN XUMHUUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTU MOHUMATh U IPUHUMATH MOTUBBI, HAMEPEHUSI, JIOTUKY U apTYMEHTBI JPYTUX NIPU aHAIU3€ PA3IMUYHbIX BUIOB
y4eOHOM JIeITeIbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHHUA

LIEHHOCTHOT'O OTHOILIEHUS K UICTOPUYECKOMY U HAYYHOMY HACIIEINI0 OTEYECTBEHHOW XUMUU;

YBaXXEHUS K TMPOIECCY TBOpPUECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS] XUMHUU, OCO3HAHUSI TOTO, UYTO
JTOCTH)KEHUSI HaYKU €CTh PE3YJIbTaT JUIMTEIbHBIX HAOMIOJACHUHN, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
Tpy/Jla Y4EHBIX U MPAKTUKOB;

WHTEpECa U TTO3HABATEIILHBIX MOTHBOB B MOJYUYCHUH U MOCIEAYIONIEM aHalin3e NHPOpMAIIMHU O MEePEIOBbIX TOCTHKEHUSIX
COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUM, CBS3aHHBIC C XHMHUUYECKUMH SIBJICHHSMHU, M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OLICHMBAaTh CBOE MOBEICHUE U MOCTYNKH CBOUX TOBAPUIIEH C MO3ULIMI HPABCTBEHHBIX M MPABOBBIX HOPM U
OCO3HAHHUE MOCIEACTBUIN 3TUX MOCTYIKOB;

4) popMuUpPOBaHUSA KYJbTYPbI 310POBbSI:

NOHMMAaHMS IIEHHOCTEW 370pOBOTO M Oe30MacHoro olpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUECKOMY 3/I0POBbIO;

coOMoIeHusl TpaBusl O€30MacHOro OOpalleHusi C BeleCTBaMU B OBITYy, TMOBCEJHEBHON JKM3HHM W B TPYAOBOU
NEeATEIbHOCTH;

NOHUMAaHUS EHHOCTH MPAaBWJI HHAUBUIYAIFHOTO U KOJUIEKTUBHOTO 0€30IMIaCHOTO MOBEJEHUS B CUTYALUAX, YTPOKAIOIINX
310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMSI OCTEACTBUI M HEMPUSTHUSI BPEIHBIX MIPUBBIYEK (YIIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KypeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATEIBCKON JeATEIbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKOM
U JPYTUX BUOAX JESITEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE y4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a7ay COLMAIbHOW HAaINpaBICHHOCTH (B paMKaX CBOErO
KJIacca, IIKOJIbI);

WHTEpEca K MPAKTUICCKOMY M3YYCHHIO MPOGeCcCruid pa3InyHOTO POJia, B TOM YUCJIE HA OCHOBE MPUMEHEHUS TPEIMETHBIX
3HAHUU 10 XUMUHU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYaTBHON TpaeKTOpwu 0oOpa3oBaHus, Oymymiell mpopeccuu u peanns3annu
COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB M MOTPEOHOCTEH
o011IecTBa;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS

AKOJIOTUYECKH 11e71eCO000pa3HOro OTHOIIEHUS K MPUPOJIE, KAK UICTOUYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIe;



MOHUMAaHUS TJI00aTbHOTO XapaKTepa 3KOJOTMYECKUX HpOoOJieM, BIUSHUS 3KOHOMHYECKHMX MPOLECCOB HA COCTOSHHE
IIPUPOAHON U COLIMAIILHOM CPEJIbL;

OCO3HAHMSI HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHKEHUH XUMHUU JJI1 PpEUIEHUS BONPOCOB  PALMOHAIBHOIO
MPUPOAOIIONIB30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH NIPUPOJHOU Cpele, YMEHHUSA MPOTrHO3UPOBATH
HEOIaronpusTHbIE HKOJIOTMYECKUE TTOCIEACTBUS MPEANPUHUMAEMBIX AEUCTBUI U MPEJOTBPAIIATh UX;

HaJU4YMsg Pa3BUTOrO SKOJOTMYECKOIO MBIIUICHUS, SKOJIOTHYECKOM KYJIbTYphlI, OMNbITA ACSATENBHOCTH HKOJIOTHYECKOU
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHMKAaTUBHONM U COIMAJIbHOW MpPaKTHKE,
CIOCOOHOCTU U YMEHHMS aKTUBHO TIPOTUBOCTOSITH UACOJIOTHU XeMOopoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAYKHM M OOIECTBEHHOM
PAKTUKU;

NOHMMAaHUS CreUU(PUKNA XMMUU KaK HayKd, OCO3HAaHMs €€ poJid B (POPMUPOBAHUM PALMOHATILHOIO HAYYHOTO MBIIUICHHUS,
CO37IaHUM LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOAbl U YETOBEKA, B MO3HAHUU MPUPOJAHBIX
3aKOHOMEPHOCTEN U perieHruH NpoodiieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COO0M 3HAYMMOCTU XUMUHU JJII COBPEMEHHOW IIMBUIM3ALNU: B €€ TYMaHUCTHUYECKOW HANPaBICHHOCTH
¥ BXXHOHM POJM B CO3/IaHMM HOBOW 0a3bl MaTepUAIbHOM KYJIbTYpPBHI, PEHICHUH TJIOOATBHBIX MPOOJIeM YCTONYMBOTO PAa3BUTHUS
YeJIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIIEBON U IKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00ECTICUCHUH
YCIIOBUI YCHEIIHOTO TPY/Ia U HKOJIOTMYECKU KOM(DOPTHOM KU3HU KaXKJIOTO YJIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON IPAMOTHOCTH: TOHUMAHHUS CYIIIHOCTH METOJIOB IMO3HAHUS, UCTOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX,
CIIOCOOHOCTH MCTOJIB30BaTh MOJy4aeMble 3HAHUS JIJIsl aHAJIM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIET0 MUPa U MPOUCKOISIINX
B HEM M3MEHEHUMU, YMEHHUS JieJaTh 00OCHOBAHHBIE 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS AAHHBIX C LEJBIO
NOJIYYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BAaTh XUMHUYECKUE 3HAHUS JJIsl pElIeHHs] MpoOjieM B pealbHBIX >KU3HEHHBIX
CUTYyalusX;

MHTEpECa K MO3HAHUIO U UCCIEA0BATEIBCKON 1EATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHHIO U CaMOOOPAa30BaHUIO, K AKTUBHOMY TOJYYEHHIO HOBBIX
3HAHWM 110 XMMHUH B COOTBETCTBUHU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSM TPy/Aa B Pa3IudHbIX cepax MpodhecCHOHATBHOM eI TEIbHOCTH.

METANPEMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUSA YYEOHOTO TMpeaMeTa «XHUMHUS» Ha yYPOBHE CPEIHEro OO0IIero oOpa3oBaHUs
BKJIIOYAIOT:

3HA4YMMBbIE 1J11 POPMHUPOBAHUSI MUPOBO33PEHUS O0YUaAONIUXCS MEKIUCHUILUIMHAPHBIE (MEXKIPEIMETHbIE) 00IlIEHAYYHbIE
MOHATHS, OTPAXKAIOIIKWE IEIOCTHOCTh HAYyYHON KApTUHBI MHpa W CHENU(PUKY METOJOB TMO3HAHUS, WCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO, DHEPTHUS, SBJICHHE, MPOIECC, CHCTeMa, HAYYHBIM (akT, MPUHIUN, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeIOBAHNE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCaJibHble Yy4ueOHble JeHcTBHUS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHBIE, PErYyJISTUBHBIE), OOECIEUNBAIOIINE
dbopmupoBanue GYHKIMOHATBHON I'PAMOTHOCTH M COLIMAIBHON KOMITETEHIIMU 00YyYaroIInXCs;



CIIOCOOHOCTh  O0YYalOLIMXCS HMCIOJB30BaTh OCBOEHHBIE MEXIUCLUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaAJIbHbIE YUeOHbIE I€UCTBUS B O3HABATEIBHON U COLMATIbHOM MPAKTHKE.

MertanpenMeTHble  pe3ysbTaThl  OTPAXKAIOT  OBIAJEHUE  YHHUBEPCATbHBIMU  YYEOHBIMU  [O3HABaTEJbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYISITUBHBIMU JEHCTBUIMU.

OBjajieHNe YHMBEPCAJIbHBIMY Y4eOHBIMH NMO3HABATEILHBIMY JI€HCTBUSIMH:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSATEIBHO (POPMYIUPOBATH U aKTyaIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpEeNeNATh IEIU JeSTeNIbHOCTH, 3ajlaBasi MapaMmMeTpbl M KPUTEPUU UX JOCTHIKEHHUS, COOTHOCUTH pe3yJbTaThl
NESATEIbHOCTH C MTOCTABIICHHBIMHU LIEJISIMU;

WCIIOIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIACISTh XapaKTEPHbIC MPU3HAKU MOHITUN U
yCTaHABIIMBATh UX B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIINE OHSATHS JIJII OOBSICHEHUSI OTJETbHBIX ()AKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUH JJI KIacCU(DUKAIIUU BEIIECTB U XUMHUUECKUX PEAKIIUA;

yCTaHABIMBATh IPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXITY N3y4YaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCykAcHUs (MHIYKTUBHBIC, JCAYKTHUBHBIE, [0 AaHAJOTWH), BBISBISATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHS;

IPUMEHATh B TPOIIECCE TO3HAHUSI, MCIOJIb3yeMble B XMMHHU CHUMBOJUYECKHE (3HAKOBBIE) MOJIENH, MPeoOpa3oBBIBATH
MOJICJIbHBIC TIPEJICTABICHUS — XUMUUECKUN 3HAK (CUMBOJI) 2JIEMEHTa, XUMU4Yeckas popMyrna, ypaBHEHUE XMMUYECKONU PEaKIUu
— MPU PEIICHUH y4eOHBIX MO3HABATEIbHBIX U MPAKTUUYECKUX 3a/iad, MPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUCCKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUSI:

BJa/IETh OCHOBAMHU METO/IOB HAYYHOTO MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINIA;

dbopMynHpoBaTh LENH U 3a/a4d UCCIIENOBAaHUS, UCIOJIb30BATh MOCTABICHHBIE U CaMOCTOATENbHO CHOPMYIUPOBAHHBIE
BOMPOCHl B KauyecTBE HMHCTPYMEHTa IO3HAHUS M OCHOBBI i1 (OPMHPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CY>KICHUM;

BJI/IETh HaBBIKAMHU CAMOCTOSITEIBHOTO TVIAHUPOBAHUS M MPOBEJCHUS YUEHUUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh
yMEHHUs HaOJIIOAaTh 32 XOJOM IPOIECCa, CaMOCTOATENIbHO MPOTHO3WPOBATh €ro Pe3yibTaT, (popMymupoBaTh 0000IIEHUS U
BBIBOJII OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS, COCTABISTH OOOCHOBAHHBIA OTYET O MPOJEIaHHOM
pabore;

NpUOOpPETaTh OMBIT YYCHHUECKOW HCCIEOBATENIbCKOM U TMPOEKTHOW NEATETbHOCTH, TMPOSBIATH CHOCOOHOCTh U
FOTOBHOCTh K CAMOCTOSATEIIBHOMY IOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/7ay, MPUMEHEHHUIO Pa3JIMYHBIX METOJIOB
MTO3HAHMUSL.

3) pabdora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHPOpMaUK (HayIHO-TIOMYJISIPHAS JIUTePATypa XUMUUYECKOTO COJICP KAHMSI,
CIpaBOYHBIE TOCOOWs, pecypchl MHTepHeTa), aHATM3WPOBaTh WH(OPMAIUIO PA3NTUYHBIX BUIOB U (OPM MpEICTaBICHHUS,
KPUTUYECKHU OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

dbopMynHpoOBaTH 3amPOCHl U MPUMEHSITh PA3UYHBIC METOJBI MPU MOUCKE M O0TOOpe HH(POPMAIMHU, HEOOXOAUMOU IS
BBITIOJIHEHUS YYEOHBIX 3a7a4 ONPEAEIEHHOTO TUIIA;

MPUOOPETATH OMBIT UCTIOIB30BaHNUS HHPOPMAITMOHHO-KOMMYHIUKATHBHBIX TEXHOJIOTHH M PAa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpMY NpeAcTaBieHUs HHPopMaluu (CXeMbl, Tpauku, JUarpamMMmel,
Ta0JIULbI, PUCYHKHU U APYTHUE);



UCIIOJIb30BaTh HAaY4YHBIA S3bIK B KayeCTBE CpEJICTBa NpU padoTe € XUMHUYECKOM HHPOpMauuen: NPUMEHSTh
MEXIpeIMETHbIE (PU3NYECKHe U MAaTEMaTHYECKHE) 3HAKU U CUMBOJIBL, (DOPMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPe0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISJHOCTH.

OgyageHne yHMBEPCATbHBIMH KOMMYHUKATHBHBIMY JIeHCTBUSIMH:

3a/laBaTh BOIPOCHl MO CYLIECTBY OOCYXJaeMOW TEMbl B XOJE€ AHAIOra W/WIM JUCKYCCUHU, BBICKa3bIBaTh MWJIEH,
(opMynHpOBaTH CBOU MPEAJIOKEHNUSI OTHOCUTENILHO BBIMIOJHEHUS MPEAJIOKEHHOM 3a1a4u;

BBICTYIIATh C MPE3CHTALMEN PEe3yJbTATOB MO3HABATEIBHON NEATEIbHOCTH, OJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO
CO CBEPCTHUKAaMHU NPHU BBINOJHEHUH XMUMHYECKOTO SKCIEPUMEHTa, MPAKTHYECKOW paboThl MO HCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealu3aluyd Y4YeOHOro TMpoekTa M (HOpMYyIUpOBaTh BBIBOABI IO pPE3yJIbTaTaM MPOBEIEHHBIX
MCCJIEeI0BAaHUN MTyTEM COTJIACOBAHUS MO3ULUN B X0/1€ 00CY X ACHUS 1 OOMEHAa MHEHUSMH.

OBiajeHre YHUBEPCATBHBIMH PEeryJTUBHBIMHU A1eHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh M OCYHIECTBIIATH CBOK IIO3HABATEIBHYIO AEATEIBHOCTb, ONpenessas €€ Leau U 3a1ayd,
KOHTPOJIUPOBATH U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblil alNropuT™M JI€UCTBUM NPU BBIMOJHEHUN YUEOHBIX
U HCCIIEIOBATENIbCKUX 3a/1a4, BRIOUpaTh Hanbosee 3pPeKTUBHBINA CIOCOO UX pelIeHus ¢ YYETOM MOJIYyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH 1€ATEIbHOCTH Ha OCHOBE CaMOaHAJIN3a U CAMOOLIEHKU.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmeTHBIE pe3yabTaThl OCBOECHUS Kypca «OpraHuyeckas XuMus OTPaxaroT:

c(hopMUPOBAHHOCTH MPEJICTABIICHUI 0 XUMUYECKON COCTaBIISIONIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, POJIU XUMUU B
MO3HAHWM SIBICHUH TPHUPOJLI, B (POPMHUPOBAHMM MBIIUICHHS W KYJbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAJIBLHOW TIPaMOTHOCTH,
HEOOXOAUMOM i PEIICHUS MPAKTUYECKUX 3a/lad M IKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO H
MIPUPOTHOU CpETIE;

BJIQJICHUE CHUCTEMON XMMHUYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJATraoIIME TMOHATUS (XMMUYECKHUU DJIEMEHT,
aToM, DJICKTPOHHAs 000JI0YKAa aToMa, MOJIEKYJia, BAJICHTHOCTH, JICKTPOOTPHUIIATEILHOCTh, XUMHUYECKAsl CBSI3b, CTPYKTYpHAas
dopmyna (pa3BEpHyTas U COKpaIIéHHAs), MOJIb, MOJIIPHAsI Macca, MOJIIPHBI 00BEM, YIIEpPOIHBINA CKENeT, () YHKIIMOHATbH s
rpynma, pajukai, U30MEpHUs, W30MEpPbl, TOMOJOTHMYECKHN P, TOMOJOTH, YIJIEBOAOPOJbI, KUCIOPOJ M a30TCOJECPKAIINE
COCJIMHECHUSI, MOHOMEP, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS); TEOPUHU W 3aKOHBI (Teopus
CTpOCHHUS OopraHndeckux BemniecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB); 3aKOHOMEPHOCTHU, CUMBOJUYECKUI
SI3BIK  XMMHWHU; MHUPOBO33PEHUYCCKHE 3HAHMS, JICKAIIME B OCHOBE IMOHWMAHHUS MPUYUMHHOCTH W CHCTEMHOCTH XHMHUYECKUX
SIBJICHUM, (PAKTOJIOTHYECKHWE CBEJAEHHUS O CBOMCTBAaX, COCTaBE, MOJYYCHHMHM M O€30MacHOM MCIIOJIb30BAaHUM BAXHEUIIMX
OPTraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU JIEATETHHOCTH YEJIOBEKA;

c(hopMHUPOBAHHOCTh YMECHHH BBISBIIATH XapaKTepHbBIC MPU3HAKKM TMOHATHH, YCTAHABIMBATh UX B3aUMOCBS3b, HCTIOJI30BaTh
COOTBETCTBYIOIIME MOHATUSA IPU ONMKMCAHUN COCTaBa, CTPOCHUS U MPEBPALICHU N OPraHMYECKUX COCTUHECHUN;

c(hopMHUPOBAHHOCTh YMEHHUN HMCIOIB30BAaTh XMMUUYECKYIO CUMBOJIUKY JJISI COCTABJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYyTOM, COKpAIIEHHOW) HOPMYJT OPraHUYECKUX BEIIECTB M YPAaBHEHUU XMMUUYECKMX PEAKIMN, M3rOTaBIMBATH MOJCIH
MOJIEKYJT OPraHMYECKUX BEIIECTB IS WILTFOCTPAIMU UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpPMHPOBAHHOCTh YMEHUW YyCTAHABIMBATH MPUHAIICKHOCTh M3YyUYEHHBIX OPTraHUYECKHUX BEIIECTB MO WX COCTaBy U
CTPOCHHIO K OMpeAeNEHHOMY KiacCy/Tpynme COeAuHeHHH (YrIeBOAOPOJbI, KHCIOPOA H a30TCOAEp)Kallhe COeIMHEHUS,
BBICOKOMOJIEKYJISIPHBIC COSMHEHUS ), JaBaTh UM Ha3BaHUA 10 cuctematnueckoir HomeHkmarype (IUPAC), a Taxke mpuBOIUTH
TPUBHUAIBHBIC HA3BaHUS OTICIBHBIX OPraHMYECKUX BEMIECTB (ITHIJICH, TPOIMWJICH, aleTUJICH, STUJICHTINKOb, TIUIEPHH,
¢denon, Gpopmanpaerun, aneTanbIerua, MypaBbiHas KUCIOTa, YKCYCHAasl KUCIOTa, OJEMHOBAasl KUCIOTa, CTEAPUHOBAsI KHUCIIOTA,
[II0K03a, GPYKTO3a, KpaxMall, HeJUIi0103a, TIIHIUH);

c(OpPMHUPOBAHHOCTh YMEHHS OTPECIATh BHIbl XUMHUYECKOW CBSI3M B OPraHMYECKUX COCAUHEHUSAX (OAWHApHBIC H
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHSI MPUMCHSATH ITOJOXKEHUS TEOPUU CTPOSHUs opraHmdeckmx BemecTB A. M. Byrtmeposa s
OO0BSICHEHHSI 3aBUCIMOCTH CBOWMCTB BEUIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPaHEHHUSI MACChl BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUW XapaKTepU30BaTh COCTAB, CTPOCHHE, (U3MYECKHE W XUMHUYCCKHE CBONCTBA THITMYHBIX
NpeCTaBUTENCH pa3INYHbIX KJIACCOB OPraHWYEeCKHX BEIIEeCTB (METaH, dTaH, ATHJEH, MPOIWJICH, aleTuieH, OyTramueH-1,3,
MEeTHIOyTaaueH-1,3, 0eH30J, METaHOJ, 3TAHOJI, STUJICHIJIMKOIb, TIIHIEPHH, (EHOJ, aleTalbIerul, MypaBblHAsI U YKCYCHas
KUCIJIOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0NI03a, aMUHOYKCYCHAs KHUCIIOTa), WUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKIYy HHMHU
YPaBHCHHSIMU COOTBETCTBYIOIINX XUMHYCCKUX PEAKIIMH C UCIIOIB30BAaHUEM CTPYKTYPHBIX (opmyit;

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HUCTOYHUKH YTJICBOJOPOIHOTO CHIPhS (HE(PTh, MPUPOAHBIA Ta3, yroib),
CIOCOOBI UX TIEPEPaAOOTKHU M MPAKTHYECKOE MPUMEHEHHE MPOTYKTOB MEPepadOTKH;

c(hOpPMHPOBAHHOCTh YMCHHH IPOBOJIUTH BBIYMCICHHS TI0 XWMHUYECKMM YpaBHEHHSIM (Macchl, 00BbEMa, KOJIHMUYECTBA
MCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OHOTO M3 MCXOJHBIX BEIIESCTB WIIH
POJYKTOB PEaAKINN);

c(hOpMHPOBAHHOCTh YMEHUUN BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOI'O MO3HAHUS, HCIOJIb3YEMbIX B
XUMHHU TIpU H3YyYEHUU BEIIECTB W XUMUYECKUX SIBIIEHUU (HAONIOfeHHe, HM3MEpPEeHHe, JKCIIEPUMEHT, MOJEITUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XUMUUYECKUE 3HAHUS I MPUHATHUS PEUICHUN B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3AHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

c(hopMHUPOBAHHOCTh YMEHHM COOJIIOIATh ITpaBUiia MOJTb30BaHUS XUMUUECKON TIOCYION U JTa00paTOPHBIM 000pYy I0BaHHUEM,
a TaKoKe MpaBuiia OOpallleHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU O BBIMOTHEHHUIO JTA0OPATOPHBIX XUMUUECKHUX
OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHHH IUIAHUPOBATH U BBIMIOJHIATH XUMHUYECKHH JKCIEPUMEHT (TIPEeBpaIeHUsI OPraHUuYeCKHUX
BEIIECTB MPU HArpEeBaHUM, MOJTYYEHUE STHICHA U M3YYCHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIMM OPraHUYECKUX BEIECTB,
JeHaTypaiusi OCIKOB MPU HArpeBaHWH, IIBETHBIC PEAKIIMK OEIKOB) B COOTBETCTBUH C MIPABWJIAMH TEXHUKH 0€30MaCHOCTH TPH
oOpalieHly ¢ BEIIeCTBAMH U JaOOpPaTOPHBIM OOOpPYAOBAHHEM, MPEACTABISTh PE3yIbTaThl XUMHYECKOTO JKCIEPUMEHTa B
dbopMe 3ammucu ypaBHEHUN COOTBETCTBYIOIINX PEAKIIU U (HOPMYITHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHHMHM KPHUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(OOPMAIUIO, MOIYYaeMyl) W3 pPa3HBIX
HMCTOYHUKOB (CpeACTBA MaccoBOM nH(popMammu, UHTEpHET U IPyTUX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOMATh MpaBWjia DKOJOTHYECKH IEJIECO00Pa3HOT0 MOBEACHUS B OBITY M TPYHOBOU
JESTEHPHOCTH B TEJISIX COXPAHEHHS CBOETO 37I0POBBSI U OKPYKAIOIIEH MPUPOTHON CPelibl, 0CO3HABATH OMACHOCTh BO3CHCTBUS
Ha JKMBBIC OPTaHU3MBI OMPEICIEHHBIX OPTAHMYECKHX BEIIECTB, MOHMMas cMbIca mokazatens [1/IK, moscuaTes Ha mpumepax
CIIOCOOBI YMEHBIIICHUS ¥ TIPEIOTBPAIICHHS MX BPEIHOTO BO3ACHCTBHUS HA OPTaHU3M UYEITOBEKA;

JUTSE OOYJArOIIMXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBSI: YMEHHE MTPUMEHSITH 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX
METO/IaX TIO3HAHUS BEIIECTB U XUMHUYCCKUX SBJICHUM;



JUISL CHENbIX M CIa0OBUIALIMX OOYYaOIIMXCS: YMEHHE MCIOJIb30BaTh pPEIbe(HO-TOUECUHYIO chcTeMy oOo3HaueHuiu JI.
Bpaiing nis 3anucu XuMu4eckux Gopmyi.

11 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeopraHudeckasi XMMUs OTPaKaroT:

c(hOpMHPOBAHHOCTH MPEICTABICHUN: O XUMHUYECKOW COCTABIIAIONIEH €CTEeCTBEHHO-HAYYHOU KApTUHBI MHUPA, POIH XUMUU
B MO3HAHUU SIBJICHUU MPUPOABI, B (DOPMUPOBAHUM MBINLICHUS U KYJIbTYpbl JTUYHOCTH, €€ (PYHKIIMOHAJIBHOW TPaMOTHOCTH,
HEOOXOIUMOMN IS pEIICHUs MPAKTUUYECKUX 3a7a4 U JKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CpeJIE;

BJIAJICHUE CUCTEMOW XMMHUYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIONINE TOHATUS (XUMHYECKUM DJIEMEHT,
aToM, H30TOm, S-, P-, O- 3JCKTpOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJd, MOJb, MOJSPHBIH 00BEM, BaJCHTHOCTD,
3JIEKTPOOTPHULATENBHOCTD, CTCNCHb OKUCIICHUS, XUMHYECKasi CBsI3b (KOBAJCHTHas, WOHHAsS, METaUIMYCCKas, BOLOPOIHAsN),
KPUCTa/NIMYECKas PEMIETKA, THIbl XHUMUYECKHX PEAKIMH, PAacTBOP, BJICKTPOIMTHI, HEIICKTPOIHUTHI, SICKTPOIHTHYCCKAS
JTUCCOITMAIINSI, OKUCIIUTENIb, BOCCTAHOBUTEb, CKOPOCTh XUMUUYECKOW peaKIuu, XUMUYECKOE PaBHOBECHE), TCOPHUU M 3aKOHBI
(Teopus ANEKTPOJIMTHUECKON Aucconualnuu, nepuoanueckuii 3akon JI. M. MeHneneeBa, 3aK0OH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUSI W TMPEBPAIICHUS] PHEPTUU MPU XUMHUUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUMN SI3bIK XUMHUH,
MUPOBO33PEHUYECKUE 3HAHUA, JICKAIME B OCHOBE IMOHUMAHUS MNPUUYMHHOCTA U CHUCTEMHOCTHM XMMHUYECKUX SIBJICHUM,
(haKkTOJIOTHYECKUE CBEACHUS O CBOWCTBAX, COCTABE, MOJYYCHUU U 0€30MacHOM HMCTIOJb30BAHUM BAXXHEUIIUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUUECKOU JIEATETLHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEepPHbIC MPU3HAKU MOHSITUH, YCTAHABIMBATH UX B3aUMOCBS3b, UCIIOIb30BATh
COOTBETCTBYIOIIHUE MOHATHUS MIPU ONMUCAHUHU HEOPTaHUYECKUX BEIIECTB U X MPEBPALLCHUI;

c(hOpMHPOBAHHOCTh YMEHUHN HCIIOJIB30BATh XUMUYECKYIO CUMBOJIMKY JJII COCTaBIEHUSA (OPMYJI BEIIECTB U YpaBHEHUU
XUMUYECKUX peakuuid, cuctematnyeckyro HoMeHknatypy (IUPAC) um TpuBHalibHbIE Ha3BaHUS OTIAEIbHBIX HEOPTraHUYECKUX
BEILECTB (yrapHblil ra3, yrjieKUcIblil ra3, aMMUaK, raléHasi U3BeCTh, Heran€Hasi U3BeCThb, IUThEBask COAA, MUPUT U APYTHE);

c(hOpMHPOBAHHOCTh YMEHUI OMPENENATh BAJICHTHOCTh U CTENICHb OKHCICHUS XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX
Pa3JIMYHOIO COCTaBa, BHJ XUMHUUYECKOUN CBS3M (KOBAJEHTHAsl, UOHHAs, METAJUINYECKasl, BOJOPOJHAS) B COCAUHEHHSIX, THUI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOI'O BEIIECTBA (aTOMHAs, MOJIEKYJIIpHAs, MOHHAs, METAJUINYECKas), XapakTep Cpellbl B
BOZHBIX PACTBOPaX HEOPTAHUYCCKHUX COCIUHCHHUI;

c(pOpMHPOBAHHOCTE yMCHUH YCTaHABIMBATH IPUHA/UICHKHOCTH HEOPraHWYCCKHX BCIIECTB [0 HX COCTaBy K
OTIPEZICIEHHOMY KJIacCy/TPYIINe COCNUHEHU (TPOCThIC BEIIECTBA — METAJIbl U HEMETAJJIbl, OKCUbI, OCHOBAHUS, KHUCIIOTHI,
am(pOoTepHBIE THAPOKCUIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHUW PACKPBIBATh CMBICT mepuoanyeckoro 3akona JI. M. MenneneeBa U JeMOHCTPHUPOBAThH €T0
CUCTEMATU3UPYIOLIYIO, O0BSICHUTEIbHYIO U TPOTHOCTUYECKYIO () YHKIINH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX SJIEMEHTOB 1—4 meproaoB
[lepronwueckoi cucteMbl XuMHYeCKUX deMmeHTOB J[. M. MennmeneeBa, WCHONB3yS MOHATHS «S-, P-, d-2IIEKTPOHHBIE
OpOuTAINY, «IHEPTETUYECCKUE YPOBHH», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XMMHYECKUX JJIEMEHTOB M HUX
COEQMHEHUH M0 neproam U rpynnam llepuoguueckoit cucrembl xumuueckux 3iemeHToB . 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEpPU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBAa HEOPraHMYECKHX BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T€HETUUYECKOW CBS3HU MEXKY HEOPTaHMYECKUMHU BEIIECTBAMH C TTOMOIIBIO
YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;



c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(PUIIMPOBATh XMMHUYECKHE PEAKIMH IO Pa3IUYHbIM MpHU3HAKaM (YUCIY U COCTaBY
pearupyromnmx BeuecTB, TEIoBoMy 3G PeKTy peakiuu, U3MEHEHUIO CTENIEHEH OKUCICHUSI AJIEMEHTOB, 00PaTUMOCTH PEaKIuH,
YYaCTHUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABIIATH YPAaBHEHHSI PEAKUMM pa3IMUHBIX THUIIOB, MOJHBIE U COKpAIIEHHbIE ypaBHEHUS
peakiiii HOHHOTO OOMEHa, YUUTHIBAS YCIOBHS, PU KOTOPBIX 9TH PEAKIUH HAYT 10 KOHIIA;

c(pOpMUPOBaHHOCTb YMEHHI IIPOBOJAUTH PEAKLHH, IOATBEPXKAOIINC KAYECTBCHHBIN COCTAB Pa3IMIHBIX HEOPTaHHICCKIX
BEILECTB, PACIIO3HABATH ONBITHBIM ITYTEM HOHBI, IPHCYTCTBYIOMINE B BOAHBIX PACTBOPAX HCOPraHUICCKUX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHUN pPACKPBIBATh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OallaHCca 3TUX PEaKIui;

c(hOpMUPOBAHHOCTh YMEHUM OOBICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW pEaKlUh OT Pa3IMYHbIX (PAKTOPOB;
XapaKkTep CMEIIECHUs] XUMHUYECKOT0 PABHOBECHS B 3aBUCUMOCTH OT BHEITHero Bo3aelicTeus (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUUECKHE MPOIIECCHI, JISKAIINE B OCHOBE MPOMBIIINICHHOTO MOJYyYCHUS
CEepHOU KUCIIOThI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTD MPEJICTABICHUN 00 OOIIMX HAyYHBIX MPUHIMIAX M HKOJOTUUECKUX
npoOeMax XMMUYECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAaHUEM IIOHATHS «MaccoBas JOJisI BEIIeCTBa B
pacTBope», O0OBEMHBIX OTHOIICHUN Ta30B MPU XUMHYECKUX PEAKIIHUIX, MAcChl BEIECTBA WM 00bEMa Tra30B MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOTO M3 yYAaCTBYIOIIUMX B PEAKIMU BEIIECTB, TEIJIOBOrO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHCHHMS MACChl BEILIECTB, MPEBPAIICHUS U COXPAHEHHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHI COOJIIOaTh MTPaBUJIa MOJIB30BAHUS XUMUUECKON TTOCYI0U U J1a0OpaTOPHBIM 000pYAOBaHUEM,
a Tak)Ke MpaBuUJia OOpAIlleHHs C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMHU T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUUECKUX
OTIBITOB;

c(hOopMUPOBAHHOCTb YMEHHUH IJIAHUPOBATH M BHITIOJIHIATH XUMUUYECKUH SKCIIEPUMEHT (pasiioKeHHe MePOKCHIa BOJAOPOIa B
MPUCYTCTBUU KaTalllu3aTopa, OINpPENICICHUE CPelibl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIHLHOTO WHIUKATOPA, BIUSHUE
pa3IUYHbIX (HaKTOPOB Ha CKOPOCTh XMMHYECKOW PEAKIMU, PEaKIMd MOHHOTO OOMEHa, KaueCTBEHHBIC peakIMu Ha Ccyiabdar-,
KapOoHAT- W XJOPHJI-aHHOHBI, HAa KAaTHOH aMMOHHs, pEIIeHHe AKCIEPHUMEHTAIbHBIX 3ajad 1o TemaM «MeTamibl» |
«Hemeraniael») B COOTBETCTBHM C TpaBUJIAMH TEXHHUKH OE30MACHOCTHU IMPU OOpAICeHUH C BENIECTBAMHU M JIAOOPaATOPHBIM
000pyI0BaHUEM, TPEACTABIATh PE3YIbTaThl XUMHUECKOTO JKCIIEpUMEHTa B (GOpMe 3alHUCH YPaBHEHUM COOTBETCTBYIOIIHX
peakiuii u GOpMYyJIHPOBATh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHMH KPUTHUYECKH aHAIM3UPOBATh XHUMHUYCCKYI0 HH(OOpPMAIHIO, IOJIy4aeMyl W3 Pa3HBIX
HMCTOYHUKOB (CpeICTBA MAaCCOBOM KOMMYHUKaNNK, IHTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOMATh MpaBWjia DKOJOTHYECKH IEJIECO00Pa3HOr0 MOBEACHUS B OBITY M TPYAOBOU
NEATEIbHOCTU B LEJSAX COXPAHEHHUS CBOETO 3[I0POBbSl U OKPY’KarOUIel MPUPOAHOM Cpebl, 0CO3HABATH OMACHOCTb BO3/IEUCTBUS
Ha JKMBBIC OPTraHU3MBI OMPENEIEHHBIX BEHIESCTB, MOHMMAas cMmbica mokazatens [IJIK, mosicHAT, Ha mpumepax CHocOOBI
YMEHBILICHUS U MPEAOTBPAILECHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

TUTSE OOYYArOIINXCSA C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE MMPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX
METOJaX MO3HAHUSI BEUIECTB U XUMHUUECKHUX SIBIICHUII;

JUTSL CJIETIBIX M CIa0O0BUIAIIMX OOYUYAIOIIMXCS: YMEHHE HCIIOIh30BaTh peibeHO-TOUCUHYIO cucTeMy oOo3HaueHuid JI.
bpaiins TS 3aMnCcHu XUMUYECKUX bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnvecTBO 4acos DJIeKTPOHHBbIE
Ne Kontponn | Ilpakruue | (uupposbie)
HaumeHoBaHUe pa3/iesioB U TeM NMPOrpaMMBblI
n/n Bceero HbIE CKHE o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
Paspnen 1. TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XMMHH
11 IIpenmeT oprannyeckoin xumun. Teopus cTpoeHust 3
' opraHnyeckux coenuHennii A. M. bytneposa
Uroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YrIeBOAOPOAbl — aJKAHBI 2
59 HenpenenbHble yrieBoaOpOIbI: aIKEHBI, 5 1
' AJIKaUEHBI, aJIKAHBI
2.3 ApomaTH4ecKue yrieBoI0POIbI 2
24 [IpupoaHble HCTOYHUKH YTIEBOJOPOJIOB U UX 3 1
' nepepaboTKa
Htoro no pazneny 13
Paznen 3. Kucsopoacoaepskaniye oprannyeckue coelnHeHus
3.1 Crouptel. @eHon
3.2 Anpneruasl. Kap6oHoBbie KuciaoThl. ClI0XKHbBIC 1




3¢upsI

3.3 VrieBoasl 3
Uroro no pazneny 13
Paznen 4. A3oTcogepxxaniue opranudecKkre coeJMHEeHUsI

4.1 AMUHBI. AMMHOKHUCIIOTHI. benku 3
Uroro no pazneny 3
Pa3nea S. BoicokoMouieKkyJISIpHbIE COeTUHEHMS

5.1 ITnactmaccel. Kayuyku. BonokHa 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBaHue pa3ieioB U TeM (uu¢posbie)
Kontpoabnsie | IIpakTHyeck
n/n NMPOrpamMmmabl Bcero o0pa3oBaTe/ibHbIE
padoThbI ue padoTsbl
pecypchl
Paznea 1. TeopeTrnueckue 0CHOBBI XMMHHU
Crpoenue aromoB. [lepuoguyeckuii 3aKoH U
1.1 [lepuoauyeckasi cucTeMa XUMHUUECKUX 3
anemenToB /1. 1. Menneneera

1.2 Crpoenue BemecTBa. MHOrooOpasue BEIIECTB
1.3 XUMUYECKUE PEAKIIUU 6 1 1

Uroro no pazneny 13

Pasnen 2. Heoprannueckasi Xumust
2.1 Mertasibl 1
2.2 HewmeTtanbt 1 1
53 CBsI3b HEOPraHMYECKUX U OPTAaHUYECKUX )

' BEILIECTB

Hroro no pazneny 17

Paznen 3. XuMus u )KU3Hb
3.1 XUMUS ¥ KU3Hb 4

Hroro no pazneny 4




OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KonnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Konrtpoas | IIpakruuec HMata uudposbie
n/n Bceero HbIE KHe u3yuyeHusi | o0pa3oBaTe/ibH
padoThI padoThI b€ pecypchbl

1 IIpeameT opraHu4ecKon XuMuu, €€

BO3HMKHOBEHUE, PA3BUTHE U 3HAUCHHE !
5 Teopust cCTpoeHUsI OpraHUYECKUX COETUHEHUIN 1

A. M. bytiepoBa, €€ OCHOBHBIE MOJ0KEHUS

[Ipencrasienue o KiaccupuKauu
3 oprannyeckux Bemniects. Homenknatypa

(cucremarnueckas) ¥ TPUBUAJIbHbBIE HA3BAHMUS 1

OpraHWYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUI 1

AL
5 MertaH ¥ 3TaH — IPOCTEUIINE MTPEACTABUTEIIN

aJIKaHOB 1
6 AJIKEeHBI: COCTaB U CTPOEHHE, CBOICTBA 1
7 OTUJIEH U NPONUJIEH — MPOCTEHIINE

MPEICTABUTENN AIIKEHOB !
8 [Ipaktrueckas padorta Ne 1. «Ilonyuenue 1 1




9TUJICHA U U3YUCHHUC €TO CBOMCTB»

Ankanuensl. byranuen-1,3 u MmetunOyragueH-

9 1,3. [lonyuyeHne CHHTETUYECKOTO KaydyKa U
PE3UHBI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKUI PAI. ALETUIIEH —
MPOCTEUIINI TIPE/ICTABUTENDb aJIKUHOB

11 Bbrunciienust mo ypaBHEHUIO XMMUYECKOM
peakuuu

12 ApeHbl: 6eH301 U TOJIyoJI. TOKCUHYHOCTh apEHOB

13 ['eneTnueckas CBs3b YIJIEBOJOPOIOB,
NPUHAJICKAIINUX K Pa3IUYHbIM KllaccaM
[IpupoaHbie HCTOUHUKHU YTIEBOAOPOJIOB:

14 IPUPOIHBIN T'a3 U MOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th ¥ MPOYKTHI €€ mepepaboTKu
[IpupoaHbie HCTOUHUKHU YTIEBOJAOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOIMYTHBIE He(PTIHBIC Ta3bl,
HePTh ¥ IPOYKTHI €€ rmepepadoTKu

16 KonTtponbshas pabora 1o pazueny
«YTJIEBOIOPOIBD)

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U
staHoj. Bonopoanas cBsA3b

18 MHOroaTtoMHbI€ CIIUPTHI: ITUICHIJIMKOIb U

TIIULEPUH




®DeHoJI: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U

19 XUMUYECKUE CBOMCTBA, MPUMEHEHUE

20 Anpnerunnl: GopMaIbIerua U aleTaabAeTul.
AuieToH

91 OaHOOCHOBHBIE MpEJEIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAS U YKCYCHAasI

99 [Ipaktuueckas pabora Ne 2. «CoiicTBa
pacTBOpa yKCYCHOM KHCJIOTBI»

93 CreapuHOBasi U OJICMHOBAsI KUCJIOTHI, KaK
MPEJCTABUTEIIN BBICIINX KapOOHOBBIX KUCIIOT

24 Mpl1a Kak CoJId BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE NENCTBUE
CnoxHbie 2pUPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ UAPOIU3 CIIOKHBIX
a¢hupoB

26 XKupsl: ruaponus, npuMeHeHne, ONoIornuecKas
POJIb KUPOB
VYrneBossl: cocTaB, KiaccuuKaus.

27 Baxuenue npeacTaBuTeNN: TIII0K03a,
bpykTO3a, caxaposa

28 Kpaxman u uemntono3a Kak npupoaHbIe
MOJIUMEPBI
KonrtponbHas pabota no pasueny

29 «Kucnopoacoaepxaiiue oOpraHu4ecKue

coenuHeHus»/ Beepoccuiickas mpoBepodHas




pabota

OO01ast XxapakTepUCTHKA a30TCOIEpKAIINX

30 opraHudeckux coeauHeHut / Beepoccuiickas 1
MIpOBEpOUYHast paboTa

31 AMUWHBI: METUJIAMUH Y aHUJIVH 1
AMUHOKUCTOTHI KaK aM(pOTepHbIE

39 OpraHMYeCcKHe COCTMHEHUS, UX OUOJIOrMYECKOe 1
3Hauenue. [lentuasl. benku kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHbIE COCTMHEHUS

33 OcCHOBHbBIE MOHSATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COESIMHEHU I 1
OcHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COEUHEHU. 1
[Tnactmaccel, Kaydykd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KVIACC

n/n

Tema ypoka

Kosun4ecTBO 4acoB

Bcero

KonTpoa
bHbIE
padoThI

HpaxkT
yeckKme
padoThI

Jlara
U3YYCHUS

DJIEKTPOHHBbIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypcsl

XUMUYECKUN 3JIEMEHT. ATOM. DIEKTPOHHAs
KOH(Urypanus aToMOB

Ilepnonnueckuii 3akoH u Ilepuoanyeckas cucrema
xumuueckux 3neMenToB Jl. 1. Menneneena, nux
CBsI3b C COBPEMEHHOM TEOPUEU CTPOECHUSI ATOMOB

3aKOHOMCpHOCTI/I W3MEHCHHUS CBOMCTB XUMHUUYECKUX
QJICMCHTOB H UX COC}II/IHCHI/IfI I10 rpymnmnamMm u
nepuoaam. 3HadyeHHue MEPHUOANYICCKOI'O 3aKOHA U
CHCTCMBbI XUMHYCCKHX 2JICMCHTOB I[I/I
MGH,IIQHGGB& B Pa3BUTHUU HAYKHU

Ctpoenue BeliecTBa. XUMHUYECKas CBsA3b, €€ BUIBI;
MEXaHHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H.
Bopoponnas cBsi3zb

BanentHocth. DnekTpooTpuLaTeibHOCTh. CTEEHB
OKHCIIeHUs. BemniecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsTre o qucnepcHBIX cucteMax. ViIcTHHHBIE U
KOJUIOMJHBIE pacTBOPbI. MaccoBas 107151 BEIIECTBA B
pacTBope




Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX
coequHeHUN. ['eHeTYecKas CBsA3b HEOPraHUUECKUX
BELLECTB, PA3JIMYHBIX KJIACCOB

Krnaccudukanus XuMHU4YeCKUX peakiuii B
HEOPraHUYECKON M OPraHUYECKON XUMHUU. 3aKOH
COXpPaHEHHUs MacChl BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALLECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX

Cxkopoctb peakiui. OOpaTUMbIe peaKIIHH.
XUMHYECKOE PABHOBECHE

10

[TpakTuueckast padota Ne 1. « BiusiHrEe pa3nuyHbIX
(haKTOPOB HAa CKOPOCTh XUMHUUECKON PEAKITUI

11

DnekTponauTuyeckas auccormanus. [lonsaTue o
BogopoaHoM nokazatene (pH) pactBopa. Peakiuu
MOHHOTO 0OMeHa. ['uaponau3 opraHuyecKux u
HEOpPraHMYECKUX BEIIECTB

12

OKuUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.
[TonsiTre 00 AIEKTPOJIU3E PACIIABOB U PACTBOPOB
coJier

13

KontponsHas pabota no paszueny «Teopernueckue
OCHOBBI XUMHU

14

Mertanel, ux nojoxenue B [lepuoanueckon
CUCTEME XUMHYECKUX 3J1IeMeHTOB /JI. H.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
OO0mue ¢pu3nyecKkrue CBONCTBa METAIIJIOB

15

CmiaBbl METAITIOB. DJIEKTPOXUMHUYECKUM Al




HaIPsHKEHUW METaJlJIOB

XUMHWUYECKHUE CBOMCTBA BAXKHEUIIINX METAJIJIOB

16 (HaTpuil, Kanui, KaJIblMi, MarHUuM, aJIOMUHUN) U
UX COCIUHEHUN

17 XUMHYECKUE CBOMCTBA XPOMa, MEJIU U UX
COCIMHCHUN

18 XHUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COEeIMHEHUH

19 [Ipaktuueckast pabora Ne 2. "Perienue
AKCHEPUMEHTAIBHBIX 3a7a4 N0 TeMe «MeTaib»"
Hewmeramnel, ux nonoxenue B [lepuoguueckoit

20 CHCTEME XMMHYECKHUX djieMeHTOB [[. U.
MenneneeBa 1 0COOCHHOCTH CTPOCHUSI aTOMOB
du3nYecKue CBOMCTBAa HEMETAUIOB. AJIJIOTPONHS

21 HEMETAJIJIOB (Ha IpUMeEpe KUCIIOPOia, CEePHI,
docdopa u yraepoa)

99 XUMHYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U UX
COeIMHEHNH

23 XHUMHUYECKHUE CBOMCTBA a30Ta, ocdopa u ux
COCJIMHECHUI

24 XHUMUYECKHE CBOMCTBA yIIIEPOJa, KPEMHHUS U UX
COCJIMHECHUI

o5 [IprumMeHeHne BaxXHENIIIUX HEMETAIIJIOB U UX
COCJIMHCHU I

26 OO0o001Ienne ¥ cucTeMaTH3alys 3HaHUH 110 TeEMe




«HeMmeraiubsl». Beruncienus no ypaBHEHUAM
XUMHUYECKUX PEAKLIUN U TEPMOXUMUYECKUE
pacu€Thl

[Ipaktuueckas padora Ne 3. «Pemienue

2 AKCIIEPUMEHTAJIBHBIX 3a7a4 1o TeMe "Hemetamibl'"» .

28 KonTtponpHas padora no remam «MeTamibi» u
«HemeTamibi» !

29 Heopranudeckue u OpraHM4eCcKue KUCIOTHI.
Heopranudeckue u opraHu4ecKrie OCHOBaHUS !
AMdoTepHbIe HEOPraHUYECKUE U OpraHUYECKue

30 coenuHeHus. ['eHeTnueckas CBsi3b HEOPraHUYECKHUX 1
Y OPTaHMYECKHMX BEIIECTB
Ponb xumun B o6ecrieueHnn 3K0JIOTHIECKOM,

31 HHEPreTUYECKON U MUIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEIUIIMHbBI

39 [IpencraBienus 06 OOUIUX HAYYHBIX MPUHIIUIIAX
MIPOMBIIIJICHHOTO TTOJTYYeHUS BaXKHEHUIITUX BEIIECTB 1

33 UYemoBek B MUPE BEIIECTB U MAaTEPUATIOB 1

34 XUMHS U 3I0POBBE YEITOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 34




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

INPOI'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTaTa

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

TeopeTI/I‘IeCKI/IC OCHOBBI OpI‘&HH‘ICCKOﬁ XUMHUHN

1.1

ChopMHUPOBAaHHOCTh TMPEJCTABICHUNH O XUMHYECKOHW COCTABISIONICH €CTeCTBEHHOHAYYHOM
KapTUHBI MUpPA, POJIM XUMHUHU B MO3HAHWUU SIBIICHUM MPUPOJIBI, B (POPMUPOBAHUKM MBILJICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHONW TPaMOTHOCTH, HEOOXOAUMOW JUIsl PEIICHHS
MPaKTUYECKUX 3a7a4 U DKOJOTMUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO H
IPUPOJHON Cpejie

1.2

Bnagenue cuctemoil XMMHUYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOIINE MOHSTHS
(MOJIeKyJa, BaJIGHTHOCTH, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHCIEHHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpPHAsi Macca, MOJSIpHBIA O00BEM, YIIIEPOIHBIN CKeNeT, (yHKIMOHAIbHAS TpyMIa,
paauKai, U30MepHs, U30MEPhl, TOMOJIIOTUYECKHUH PsiJi, TOMOJIOTH, YTJIEBOAOPO/bI, KHCIOPOI- U
a30TcoJiepKalllue COSTUHEHUS, OMOJOTUYECKN aKTHBHBIC BEIIeCTBa (YTIEBOIbI, KUPHI, OCIKN),
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIE COCIUHEHUS); TCOPUU H
3aKOHBI (TEOpHS XHUMHUYECKOTO CTPOEHMS OpraHuueckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUU, (PAKTOJIOTHUYECKHUE CBEICHHS O CBONCTBAX,
COCTaBe, TMONYYeHUH U O€30MacCHOM WCIIOJIb30BAaHUM BAXXKHEUIIMX HEOPTaHUYECKUX W
OpraHUYECKUX BEHIECTB B OBITY M IPAKTUYECKOM AESTEIbHOCTH YEJIOBEKA

1.3

ChopMHUPOBAaHHOCT YMEHHUM BBISBIATH XapaKTEPHBIC MPHU3HAKU IMOHSATHH, yCTaHABIMBATh HX
B3aMMOCBS3b, HCIIOJb30BATh COOTBETCTBYIOIIME IMOHSITHS NMPU OMHUCAHWU COCTAaBa, CTPOCHUS W
MPEBPAIICHU OPTaHUYECKUX COETUHEHHI

1.4

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ HCIIOJIB30BATh XHMMHWUYCCKYK0 CHMBOJIMKY [JI1 COCTAaBJICHHUA




MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHOMN) (HOPMYJ OPraHUYECKUX BEILECTB
U YPaBHCHUM XUMHUYECKHUX PEAKLUN, U3rOTaBIMBATh MOJEINA MOJIEKYJ OPraHUYECKUX BELIECTB
JUIA WILTIOCTPALMK UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

CdopMUpPOBAaHHOCTh YMEHHMI yCTaHABIMBATh MNPUHAMJIECKHOCTh H3YYEHHBIX OpPraHUYECKUX
BEIIECTB II0 UX COCTaBy M CTPOEHHUIO K ONpEeAeNEHHOMY Kiaccy (Ipymnme) COEeIUHEHHM
(YrneBolopoAbl, KHUCIOPOA M a30TCOAEp)KALIUE  COEAUHEHHS, BBICOKOMOJIEKYJIIPHBIE
COEJIMHEHHsI ), 1aBaTh UM Ha3BaHMs No cucremarndeckor HomeHkaatype (IUPAC)

1.5

ChopMHUPOBAHHOCTh yMEHUSI OMNPEAETSATh BHUAbI XHMHUYECKOW CBSI3U B OPraHUYECKUX
coeIMHEHUX (0TMHAPHBIC U KPATHBIC)

1.6

C(I)OpMI/IpOBaHHOCTB YMCHUA NTPUMCHSATD: ITOJIOKCHUA TCOPHUU CTPOCHUA OPTraHUYCCKUX BCIICCTB
AM. BYTJIepOBa JIIA 00BSICHEHHST 3aBUCHUMOCTH CBOWCTB BCIICCTB OT UX COCTaBa U CTPOCHMHA,
3dKOH COXpaHCHHA MACChI BCIICCTB

YFHGBOJ]OPOJIBI. KHCJIOpOJICOJICp}I(aIIII/IC U a30TCoACPKAIIUC OPraHnYCCKHUC COCIANHCHUSI.
BBICOKOMOJICKyJISIpHI)IC COCAMHCHUA

2.1

ChopMHUPOBaHHOCTh YMEHUW TMPUBOJUTH TPUBHATBHBIE HA3BaHMS OTIEJIBbHBIX OPTaHHMUYECKUX
BEIIECTB (PTUJICH, MPOIUJICH, alleTHJICH, JTUJICHTJIMKOIb, TIUIEpPUH, (EeHOJ, (opMallbIeTu/I,
areTajgbJeru, MypaBbHHAsI KHUCIIOTA, YKCYCHAas KHCJIOTa, OJICMHOBAas KHCJIOTa, CTEapUHOBAS
KHCJIOTA, TJIF0K03a, GPYyKTO3a, KpaxMall, IeJUTF0103a, TJIUIIHH )

2.2

ChopMUpPOBaHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (DU3UUCCKUE M XHUMHYCCKHUEC
CBOWMCTBA THIMYHBIX IMPEJICTABUTEICH pa3IUYHBIX KJIACCOB OPraHWYCCKHX BEINECTB (METaH,
9TaH, JTWJICH, MPOMWICH, areTwieH, OyramueH-1,3, merunOyramuen-1,3, OeH30/1, METaHOII,
3TaHOJI, STUJICHIJIUKOb, TIUIECPUH, (EHOJ, allcTaIbICT |, MypaBbUHAS U YKCYCHAsl KHCIIOTHI,
TJIFOK03a, KpaxMaJl, IIEJUTF0JI03a, AMHHOYKCYCHAs KUCJI0Ta)

2.3

CdopMUpOBaHHOCTh YMEHHUSI WILTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY TUIUYHBIMH
NPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB OPraHUYEeCKUX BEILIECTB YpaBHEHUSMU
COOTBETCTBYIOIIMX XMMHUYECKIX PEAKIIMIA C UCTIOJIB30BAHUEM CTPYKTYPHBIX (hopmy

2.4

CdopMUpOBaHHOCTh YMEHUSI XapaKTEPU30BATh MCTOYHHUKHU YTIIEBOJOPOIHOTO CHIPhS (HE(PTH,
PUPOJHBIN Ta3, Yrojb), CIOCOObI MX MEPEepadOTKH M MPAKTUUECKOE MPUMEHEHHE MPOTYKTOB
nepepadoTKu

XUMUA U KU3Hb. PacuéThbl




3.1

ChopMUpOBaHHOCT, YMEHHUH BIaJ€Th CUCTEMON 3HAHMU 00 OCHOBHBIX METOJaX HAY4YHOTO
[I03HAHUSA, HCHOJB3YEMBIX B XUMHUM NIPU HU3YUYEHHUM BELIECTB M XUMHUYECKUX SBJICHUMN
(HaOmroeHue, U3MEpEHue, OHKCIEPUMEHT, MOJIETUPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKUE 3HAHUSA [ [PUHATUSA PEIIEHUHM B KOHKPETHBIX JKMU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX NPUMEHEHUEM

3.2

ChopMUpOBaHHOCTh yMEHUW COOMIOJATh MpaBWiIa TOJB30BAHUS XMUMHUYECKOHW TMOCYAOU H
1abopaTopHbIM 000PYIOBAaHUEM, a TAKXKE MTpaBUiia 0OpaIleHUs ¢ BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSIMU 110 BBITIOJIHEHUIO JJA0OPATOPHBIX XUMHYECKUX OMBITOB

3.3

ChopMUPOBAaHHOCT, YMEHUW TUIAHUPOBATh W  BBIMOJHATH XUMHYECKUM DKCIICPUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIIECTB MPU HArpEBaHUH, MOJYUYEHHUE ITUIICHA U U3yUYCHHE €ro
CBOMCTB, KA4YECTBEHHBIC PEAKIIMU OPraHWYECKUX BEIIECTB, JEHATypalus OCJKOB TP
HarpeBaHWU, [IBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBHUM C MPAaBUJIAMU TEXHUKU OE30MACHOCTH
py OOpaIlleHUH C BEIIECTBAMH U JIA0OPATOPHBIM 00OpYAOBaHUEM; MPEIACTABISATh PE3YIbTAThI
XUMHUYECKOTO0 JKCIepUMEHTa B (opMe 3aluch YPaBHEHHH COOTBETCTBYIOIIMX pEaKIHi U
(dbopMyITUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

3.4

C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ MMPOBOAUTL BBIYMUCIICHUA MO0 XUMHWYCCKHM YPABHCHUAM (MaCCBI,
06’béMa, KOJIMYCCTBA HCXOJHOI'O0 BCHICCTBA WM IIPOAYKTA PCAKIHHU 110 M3BCCTHBIM MACCC,
06’béMy, KOJIMYCCTBY OHOI'O M3 MCXOAHBIX BCUICCTB WJIN IIPOAYKTOB peaKHI/II/I)

3.5

CopMUPOBAaHHOCTh YMEHHI KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HMH(POpPMAIIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBod uHGpopmaiuu, cetb WHTepHET u

Apyrue)

3.6

CdopMUpOBaHHOCTh YMEHUHN COONIIOAATH MPaBUiia SKOJOTHYCCKH IIEJIECO00PA3HOTO MMOBEICHUS
B OBITY U TPYIOBOUW NEATETHLHOCTH B LETSAX COXPAHEHHUS CBOETO 3JI0POBbSI M OKPYKAIOIIEH
IPUPOJTHON CPENibl, OCO3HABATH OMACHOCTH BO3JEHCTBUS HA KUBBIE OPTAaHU3MBI OINPEICIEHHBIX
OpraHWYEeCKUX BEIIEeCTB, IMOHMMAas cMbicn mnokazarensa [IJIK (mpemenbHO gomycTUMOM
KOHIIEHTPAIIMK), TOSCHATh HA TPHUMEpPax CHOCOOB YMEHBIICHHUS M TPEIOTBPAIICHHUS WX
BPEJHOTO BO3JICUCTBHS HA OPTAaHU3M YeJIOBEKa




11 KVIACC

Kon
NnpoBepsieMoro
pe3yjabTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMBbI
cpeaHero o0mero oopa3zoBaHusi

1

TGOpeTI/I‘IeCKI/IC OCHOBBI XMUMHUH

1.1

Brnanenue cucteMol XMMHMYECKMX 3HAHMUM, KOTOpas BKJIIOYAECT: OCHOBOIOJATalOUIAE TOHSITHUS
(XMMHYECKUH 3JICMEHT, aTOM, JJICKTPOHHAst 000104YKa aToMa, S-, p-, 0-3JIeKTpOHHBIC OpOUTAIH ATOMOB,
MOH, MOJIEKYJa, BaJE€HTHOCTb, SJEKTPOOTPUIATEIbHOCTh, CTENEHb OKHUCJICHHWS, XUMHYECKAsl CBS3b,
MOJIb, MOJIIPHAsE Macca, MOJISIPHBIA O0BEM, KPUCTALTUYECKAs PEIIETKA, TUIBI XUMUYECKUX PEaKIIHi
(OKMCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC, DK30- U DHJIOTEPMHUYECKUE, PEaKIIMi HOHHOTO 0OMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEDJIEKTPOJUTHI, JJICKTPOJUTUYUECKAs IJUCCOLMAIMUS, OKUCIUTENIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM peakluh, XWMHUYECKOE paBHOBECHE), TEOPUU H 3aKOHBI (TeOpHs
BJICKTPONIUTHYECKON auccounanuu, l[lepuommueckuii 3axkon .M. MeHneneeBa, 3aKOH COXpaHEHHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUHU, (aKTOJOTUUYECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUN U 0€301MacHOM HCIIOIh30BAHUN BAKHEHIITUX HEOPraHUYECKHX BEIIECTB B OBITY H
MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa

1.2

CdopMUpOBaHHOCTh YMEHHUM BBISABJISATH XapaKTEPHbIE TMPU3HAKK M B3aHUMOCBS3b HW3YYCHHBIX
IOHATUM, NPUMEHATH COOTBETCTBYIOIIME IIOHATHUS IIPU ONMCAHUM CTPOCHUS U  CBOWCTB
HEOPraHWYECKUX BEIIECTB M MX NPEBPAILCHUN; BBIABIATH B3aMMOCBI3b XMMHUYECKMX 3HAHUMU C
MOHATHUSIMH U IPEACTABJICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB

1.3

Biasgenve OCHOBHBIMH METOJaMU HAy4YHOTO TO3HAHHUS BEIIECTB M XHUMHUYECKUX SIBJICHUU
(HabIroIcHUE, U3MEPEHHUE, DKCIICPUMEHT, MOJICIIMPOBAHHE )

1.4

CdopMUpOBaHHOCTh YMEHUHN OMNpPEACNISITh BAJICHTHOCTh M CTEIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJMHEHMSX Pa3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOW CBSI3U (KOBaJICHTHAsi, MOHHAs,
MeTaJUIM4ecKasi, BOJOPOJHAsl) B COEAUHEHUAX, THUMN KPUCTAUIMYECKON PEmETKH KOHKPETHOTO
BeIlECTBA (ATOMHAs, MOJICKYJISIpDHAS,, MOHHAS, METAJJTNYECKAsT)




1.5

ChopMUpOBaHHOCTh YMEHUM OMNpPENEsATh XapaKTep Cpellbl B BOJAHBIX PACTBOpPAX HEOPTaHHUYECKUX
COEIUHEHUU

1.6

CdopMUpOBaHHOCTh YMEHUS KJIACCU(PHUIIMPOBATh XUMUYECKUE PEAKLMH MO Pa3INYHbIM IpHU3HAKAM
(4ucny M COCTaBy pEarupyrolluX BEIIECTB, TEIUNIOBOMY A(Q(EKTy peakuuu, U3MEHEHHUIO CTENEeHEH
OKHCJICHHSI 3JIEMEHTOB, 00paTUMOCTH PEAKIIMH, YIACTHIO KaTaJau3aTropa)

1.7

CdopMUPOBAaHHOCTh YMEHHUM COCTaBIATh YPAaBHEHHSI DPEAKUUN pa3IUYHBIX THUIIOB, IOJHBIE H
COKpAILIEHHbIE YPABHEHUSI PEaKI[Mii HOHHOIO OOMEHA, YUUThIBasl YCIOBUS, MPU KOTOPHIX 3TU PEAKIIUU
UAYT 10 KOHIIA

1.8

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MNpOBOAUTL PCAKIUH, ITOATBCPIKAAIOUINC Ka4eCTBEHHBIM COCTaB
PA3JINYHBIX HCOPraHUYCCKUX BCIICCTB, PACIIO3HABATH OIBITHBIM HYTéM HOHBI, IPUCYTCTBYHOIIIHUC B
BOJHBIX paCTBOPAX HCOPraHNICCKHUX BCUICCTB

1.9

C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ PACKpPBIBATh CYIIHOCTHL OKHCIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKIlI/Iﬁ
MMOCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O Oaytanca 3THX peaKHI/Iﬁ

1.10

CopMUpOBaHHOCTh yMEHHH OOBACHITH 3aBUCUMOCTh CKOPOCTH XHMMHUYECKOW peakluuud OT
pa3IUYHbBIX (PAaKTOPOB

1.11

ChopMUPOBaHHOCTE YMEHHH OOBICHATH XapakTep CMEIICHUS XHMHYECKOTO pPAaBHOBECHUS B
3aBUCUMOCTHU OT BHelIHero Bo3aencTBus (mpuniun Jle llaTenne)

0611121}1 N HCOPraHUYICCKasA XUMUA

2.1

CdopMupoBaHHOCTh YMEHMI packpbiBaTh cMbIici llepuoamdeckoro 3akona .M. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIONTYIO, OOBSICHUTEIBHYIO M POTHOCTUYECKYIO (DYHKIIMH

2.2

ChopMHUPOBAaHHOCT YMEHUW XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHUX
aneMeHTOB 1—4 mepuonoB llepuogmyeckoit cuctembl xumuueckux anemeHtoB .M. Menneneena,
UCIIOJIb3Ysl TIOHATHS «S-, P-, U-3JCKTPOHHBIC OPOMTAIN», «IHCPreTUYCCKHUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHMSI CBOWCTB XMMHUYECKHX AJIEMEHTOB M UX COCAUWHECHUN IO MEPUOJAM HU
rpynnaM [lepuoanyeckoil cucremsl xumuueckux 3aeMeHToB J[.M. Menneneera

2.3

CdopMupoBaHHOCTh yMEHUN XapaKTepu30BaTh (OMHCHIBATH) OOIME XUMHYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIIECTB PAa3IMYHbBIX KIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU CBS3U
MEXKJy HEOPraHWYEeCKMMHU BEIIECTBAMHM C IMOMOIIbIO YPaBHEHUH COOTBETCTBYIOIIMX XUMHYECKHUX
peakiui




2.4

ChopMUpOBaHHOCTh, YMEHHI yCTaHABIMBATh MPUHAMJICKHOCTh HEOPTraHUUYECKUX BEIIECTB MO HX
COCTaBy K OMpeneNéHHOMY Kiaccy (Trpymnmne) coeluHeHud (ImpocThie BEIIeCTBA — METaUIbl U
HEMETAJIJIbI, OKCUIbl, OCHOBAaHMSI, KUCIOThI, aM()OTEPHBIE THIPOKCHUJIBI, COJIH)

2.5

CdopMUpOBaHHOCTh YMEHHMH MCHOJB30BATh XMMHUUYECKYI0 CHUMBOJIMKY AJI COCTaBJIEHUS (POpMyI
BEUIECTB U YpaBHEHUU XUMHYECKHX peakiuil, cucrtematuueckyro HomeHknarypy (IUPAC) u
TPUBUAIbHBIE HA3BaHUS OTIEIBHBIX HEOPraHMYECKUX BeEIIECTB (yrapHblid Tra3, YIJIEKUCIBIA Tas3,
aMMUakK, raiéHasi M3BeCTb, HeraléHasi U3BeCTh, MUThEBAs COJA, MUPUT U APYTHE)

2.6

ChopMUpOBaHHOCT, YMEHUW XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA
HEOPTraHUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUUYECKOU CBSI3U
MEXIy HEOPraHWYEeCKUMHU BEIIECTBAMH C TOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIMX XUMHYECKUX
peakiui

2.7

CdhopMUpOBaHHOCTh YMEHUN TUIAHUPOBATH U BBITIOJHATh XUMUUYECKUN SKCIEPUMEHT (pa3ioKeHHE
NEPOKCHIa BOJAOPOAA B MPHUCYTCTBUM KaTalM3aTopa, OMpEIETIeHHE CpPEelbl PacTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCAIHHOTO MHJIUKATOPA, BIUSHUE PA3THMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkIuu, peakiMi MOHHOTO OOMEHAa, KauyeCTBEHHBIC peaKkIuu Ha cyibdaT-, kapOoHAT- U XJIOPHUI-
AQHUOHBI, HA KAaTHOH aMMOHMUSI, PCIICHHE DKCICPUMEHTAIBHBIX 3aJad Mo TeMaMm «MeTaisl» u
«Hemerannel») B COOTBETCTBUM C IMpaBUJIaMU TEXHUKH O€30MacCHOCTH TMPU OOpalleHuH C
BEUIECTBAMU U JabOpaTOpHBIM O0OpYJAOBAHHMEM; TMPEACTABIATh PE3YJIbTAaThl XUMHYECKOTO
AKCIIEpUMEHTa B (JOpMe 3aMKCH YpPaBHEHUH COOTBETCTBYIONIUX PEeaKiuii U (GOPMYIUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3YIbTaTOB

2.8

ChopMUpOBaHHOCT, YMEHHMH COONIOAATh TMpaBWiIa IOJB30BAHUS XUMHYECKOW TIOCYIOM U
7a0bopaTOpHBIM O00OpPYAOBaHUEM, a TAKXKE IMpPaBWIa OOpAICHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHMSIMU TIO BBITIOJIHEHHIO JJA0OPATOPHBIX XUMHUECKHX OMBITOB

2.9

CdopMUpOBaHHOCTh YMEHHM XapaKTepHU30BaTh XUMUYECKHE TIPOIECCHI, JIEKAIMe B OCHOBE
NPOMBIIJIEHHOTO  TOJYYEHUSI CEPHOM KHUCJIOThI, amMMHaka, a Takke CPOPMUPOBAHHOCTD
npencTtaBieHnid 00 OOImMMX HAYYHBIX MPUHIUIAX MU OSKOJOTHYECKUX MPoOJIeMax XHUMHYECKOTO
IPOM3BOJICTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdopMHUPOBaHHOCTH MPEACTABICHUA O XUMHYECKOH COCTABIISIONICH €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa, POJIM XMMHHM B TO3HAHWUW SIBJICHUW NPUPOABI, B (DOPMHUPOBAHWUM MBINUICHUS M KYJIbTYPHI




JUYHOCTH, €€ (PYHKIMOHAJIBbHON I'PaMOTHOCTH, HEOOXOJUMOMN AJId pelleHus] MPAKTHYECKUX 3a7ad U
AKOJIOTMYECKH 000OCHOBAHHOTO OTHONIIEHMSI K CBOEMY 370POBBIO M PUPOJHOM cpeie

3.2

CdopMUpOBaHHOCTh YMEHHIM KPUTUYECKU aHAIM3UPOBATh XUMHYECKYIO HH(DOPMALKIO, TOJIy4aeMYyIO
U3 Pa3HbIX HCTOYHHUKOB (CpeCTBa MacCCOBOM KOMMYHHUKAUUHU, ceTb HTEpHET U Ipyrue)

3.3

ChopMUpOBaHHOCTh YMEHUN COOIIOJATh MPaBWIa SKOJOTMYECKH I1€JIECOO00PA3HOI0 IMOBEACHUS B
OBITY U TPYJOBOM JNEATEIBHOCTH B IEIIX COXPAHEHUS CBOETO 3J0POBBS M OKPYKAIOIICH MPUPOTHOM
CpeIib

3.4

Oco3HaBaTh OMNACHOCTh BOBI[CfICTBI/ISI Ha JKUBBIC OPTaHHU3MbI OHpeI[CJIéHHBIX BCIICCTB, IIOHUMAA
CMBICJI IIOKa3aTCJIA HI[K, MNOsAACHATHL HAa HIPHUMCPAX CIIOCOOBI YMCHBIHICHUA W NPCAOTBPAIICHUA HUX
BpCaAHOI'O BOSHeﬁCTBHH Ha OpTaHM3M YCJIOBCKA

3.5

CdopMUpOBaHHOCTh YMEHUN MPOBOJIUTH BHIYMCICHUS C UCTIOIB30BAHUEM IMOHSATHUSL «MaccoBasi JA0Js
BEIIECTBA B pacTBOPE», 0OBbEMHBIX OTHOLICHUN Ta30B MPU XUMHUYECKUX PEAKIIMIX, MACChl BEIEeCTBA
win 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BELIECTBA, Macce WIH O0bEMY OJIHOTO U3
YYaCTBYIOIIUX B PEaKlMU BEUIECTB, TEIJIOBOrO 3(dekra peakiuu Ha OCHOBE 3aKOHOB COXpPaHEHUS
Macchl BEIIECTB, IPEBPAILIECHUS U COXPAHEHUS] SHEPTHU




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC
Kon IIpoBepsieMblil 2JIEMEHT COAEPKAHUSA
1 TeopeTnueckne OCHOBBI OPTaHUYECKON XUMUN
11 [IpenmeT opraHnyeckoil XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B MOJYYECHUH HOBBIX BEIIECTB U
' MarepuayioB. Teopusi CTpoeHus: opraHnyeckux coequHenud A.M. bytinepoBa, €€ OCHOBHbIE MOJIOKECHUS
CrpyktypHbie (opMysnbl oOpraHuueckux BemecTB. [‘omomorusi, wuzomepusi. XuUMHUYECKass CBSI3b B
1.2 OpraHUYeCKUX COEJUHEHUSX — OJHMHApHBIE W KpaTHble CBsa3u. I[lpeacTtaBieHue o KiaccuUKaluu
OPraHNYEeCKUX BEIIECTB
13 HomeHknaTypa opraHnyeckux COEAUHEHUM (CUCTEMaTHYecKas) M TPUBHAIbHBIC HA3BAHUS BAKHEUIIMX
' NPEJCTABUTENICH KJIACCOB OPTaHMYECKUX BEIIECTB
2 YriaeBoaopoabl
AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psiA. MeTaH U 3TaH — NPOCTEUIINE NMPEACTABUTENN AJTKAHOB!
2.1 dusznueckre 1 XUMHUYECKHE CBOMCTBA (peaKkIuu 3aMeIlleHNUs U TOPEHHs ), HAXO0XKIeHUEe B PUPOJIe, MOTyUeHUE
Y IPUMEHEHHE
AJIKEHBI: COCTaB U CTPOEHUE, FOMOJIOTUYECKHM PsAA. DTWIEH W NPONUIEH — MPOCTEUIINE MPEICTaBUTENN
2.2 AIKEHOB: (PM3MYECKUE U XMMHYECKHE CBOMCTBA (pPEaklMy THUAPUPOBAHUS, TaIOT€HUPOBAHUS, THApPATAIUH,
OKHUCJICHUS Y OJIMMEPU3ALIMH ), TOTYYEHHE U IPUMEHEHUE
23 Ankanuensl: OytaaueH-1,3 u meTunOyraauen-1,3: crpoeHre, BaKHEHUIINE XUMUUECKUE CBOMCTBA (peakius
' nosmMmepu3zanni). [logydeHne CHHTETUYECKOTO KayuyyKa U PEe3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJOTUUECKUH psAll. ALIETUIIEH — IPOCTEHIINI MPEICTaBUTEND
2.4 QJIKWHOB: COCTaB, CTpOeHHE, (U3MYECKHE ¢ XUMHUYECKHE CBOMCTBA (peakiuu THIPUPOBAHWS,
rajoreHUpOBaHUsL, TUIpATAllUU, TOPEHMUS), TOJYYEHUE U TPUMEHEHHE
Apenbl. beH3on: coctaB, cTpoeHue, HU3NUECKUE W XUMHYECKHE CBOWCTBA (PEAKIMU TaJIOTCHUPOBAHHS U
2.5 HUTPOBAHMSI), TIOJIy4YECHUE W MPUMEHEHHE. TOyoJ: COCTaB, CTPOCHHE, (PU3NUECKUE M XUMUUYECKHE CBOWCTBA

(peakuuu TaJIOTEHUPOBAaHUS W HUTPOBAHUS), TMOJYYEHHME M MNpUMEHEHHE. TOKCHYHOCTh apEeHOB.




I'eHeTnueckas cBSI3b MCKAY YIJICBOAOPOJaMU, MPHUHAMJICKAIIMMH K pa3JIMYHBIM KJjlaCcCaM

2.6

[IpupoaHbpie UCTOYHUKHM yriaeBoAoponoB. [IpupoaHsiii ra3 u nomyTtHele HedTaHble rassl. Hedte u eé
npoucxoxaeHue. Crnocodsl mepepaboTku HePTH: MEepPeroHkKa, KPEeKUHI (TEPMUUYECKUN, KaTaTUTHUYECKHIL),
nupoaus. [lpoaykTsl nepepadoTku HE(YTH, UX TPUMEHEHUE B IPOMBIIIEHHOCTH U B ObITY. KameHHbIH yroib
U IPOAYKTHI €ro nepepaboTKu

Kucnopoaconep:xaiiye opraHnyeckue coeuHeHUs

3.1

HpeIIGJIBHBIe OOAHOATOMHBIC CIIMPTHI. MeTaHOn U ATAHOI: CTPOCHHUC, (1)I/I3I/I‘ICCKI/I€ 1 XMMHYECKHE CBOMCTBA
(peaKI_II/II/I C AaKTHBHBIMHU MCTAlJIaMH, TaJJOIrCHOBOAOPOJaMH, ropeHHe), IIPUMCHCHUC. BOI[OPOI[HBIC CBiA3HU
MCXKAY MOJICKYJIaMU CIIUPTOB. I[GﬁCTBPle MCTAHOJIa M 3TAHOJIAa HA OpPraHU3M YCJIOBCKA. MHoroaToMHbI€
CIIUPTHI. OTUNCHTIUKOJIb U rMMOCpUuH: CTPOCHUC, (I)I/ISI/I‘IeCKI/Ie U XMMHUYECKHUE CBOMCTBA (BSaHMOHCﬁCTBHC CcO
MICJIOYHBIMU MCTAJIJIAMH, Ka4YCCTBCHHAA PCAKIUA HAa MHOT'OATOMHBIC Cl'II/IpTBI). I[eﬁCTBHC Ha OpraHu3M
YCJIOBCKA. HpI/IMeHeHI/Ie TJIMICPUHA U STUJICHITIMKOJIS

3.2

deHoJI: CTpOCHHE MOJIEKYJIbI, (PU3NYECKUEe M XMMHUYCCKHE CBOMCTBA. TokcW4yHOCTH (eHona. [IpuMeHeHme
dbenona

3.3

AHB}IGFI/I}ILI U KCTOHBI. q)OpMaJ'IB)IGI‘I/III, AlCTAIBACTUA. CTPOCHUC, (1)I/ISI/I‘IGCKI/I€ U XMMHUYECKHE CBOMCTBA
(peaKHI/II/I OKHUCJICHHUA N BOCCTAHOBJICHHNS, KQUYCCTBCHHBIC peaKHI/II/I), IMOJTYUYCHHUC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE TpeebHble KapOOHOBBIE KHCIOTH.. MypaBbUHAsi W YKCyCHasi KHUCIOTBI: CTPOCHHUE,
dusznueckre M XMMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIME A Kiacca KHUCIOT, Peakius sTepuduxanun),
nojiyueHue u npuMenenue. CTeapruHoOBasi U OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBHICHIUX KapOOHOBBIX
Kuca0T. MblIa Kak COJIM BRICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE NEHCTBUE

3.5

Crnosxxnble 3(pupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus cioxubix 3¢upoB. Kupsl. 'maponus
»)upoB. [Ipumenenne xupoB. buonornueckas posb KUPOB

3.6

VYrneBoasl: cocTtaB, Kiaccudukanus yriieBoJloB (MOHO-, AU- W TMoiucaxapuabl). [nmoko3a — mpoctenmit
MOHOCaXapHJl: 0COOEHHOCTH CTPOEHUSI MOJIEKYJbI, (U3NMUECKHE U XUMUIECKHUE CBOMCTBA (B3aMMOJICHCTBHE C
ruapokcuaom Menu(ll), okucnenue aMmmuadHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBleHHE, OpOKEHHE
TJIFOKO3bI ), HAXOXKICHHUE B MIPUPOJIE, TPUMEHEHUE, Onoornyeckasi poib. Porocunte3. OpykTo3a Kak u3omep
roko3bl. Kpaxman u memnono3a Kak MHpupojHble noiauMepbl. CTpoeHue Kpaxmalla M UEJUTHOJIO03BbI.
Pu3nuecKrue U XMMUUYECKHE CBOMCTBA KpaxMaiia (TUAPOJIn3, KAYECTBEHHAS! PEAKIIMs C UOI0OM)

A3oTcoaepKaIe OpraHnuyecKue COeIUHCHUS




AMMHOKHUCIOTBEI Kak aM(i)OTeprIe OpraHHU4C€CKUC COCIAMHCHUSI. du3nyecKue M XUMHUYECKHE CBOMCTBA

4.1
aMUHOKHCJIOT (Ha MpuMepe MniMHa). buonornueckoe 3HaueHne aMuHOKUCIOT. [lenTuasbl
42 benku kak nmpupoaHbIe BEICOKOMOJIEKYISIPHBIE COeIMHEHUs. [lepBruYHas, BTOpUYHAS U TPETUYHASI CTPYKTypa
' 0eKOoB. XMMHYECKHE CBOMCTBA OEIKOB: TUIPOJIN3, ACHATYpalltsl, KAYECTBEHHBIC PeaKIIUKU Ha OCJIKU
5 BrICOKOMONIEKYIISIPHBIE COETUHEHUSA
OCHOBHBIE TIOHATHSI XMMHHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED, MOJHUMEP, CTPYKTYPHOE 3BEHO,
5.1 CTENEHb  NOJUMEpU3alNU,  CpeaHsAs  MojekyisipHas  macca.  OCHOBHBIE ~ METOABI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI — NOJIMMEPU3AIMs M TOJTMKOHICHCALIMS
OKCIEPUMEHTAJIbHBIE METOJAbl HM3YyYCHHUS BEIIECTB M WX NPEeBpalllcHUH: O3HAKOMJIGHHE C o00Opa3iaMu
5.2 NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc, KaydykoB. [lojlydeHHE CHHTETHYECKOTO Kaydyka u
pE3UHBI
11 KJIACC
Kon IIpoBepsieMbIil 3J1IEeMEHT COEPKAHUSA
1 Teopernueckue OCHOBbI XUMUU
XUMHUYECKUI dJeMEHT. ATOM. SIapo aroma, M30TOMbl. DIEKTPOHHAS 000JI0YKa. DHEPreTUYeCKUe YpOBHH,
1.1 HOJAYpPOBHU. ATOMHBIE OpOuTanmu, S-, P-, d-amemMeHTbl. OCOOCHHOCTH pacHpeIeiCHUsT 3JICKTPOHOB I10
OpOUTAISIM B aTOMaX DJIEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DIIEKTPOHHAsI KOH(PUTYpaIUsi aTOMOB
Ilepuonuueckuii 3akoH u Ilepuomuueckas cucrema xumuueckux sjemeHToB J[.MI. Menneneera. CBsi3b
nepruoanyeckoro 3akoHa u Ilepumoamueckoit cucreMbl xumuueckux siemMeHToB .M. Mengeneesa c
1.2 COBPEMEHHON TEOpUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHUYECKUX AJIIEMEHTOB U
o0pa3yeMbIX UMHU TPOCTHIX W CJIOXKHBIX BEHIECTB MO TPYINaM U TMepuojaM. 3HAUYCHHUE MEePUOIUYECKOTO
3aKOHA B PA3BUTHUU HAYKH
Crpoenue BellecTBa. XMMUYECKas CBA3b. BUIbI XUMUYECKON CBA3U (KOBAJIEHTHASI HEMOJISIPHAS. U MOJSIPHAs,
1.3 WOHHAsI, MeTaJutnueckasi). IoHbI: KaTHOHBI U aHWOHBL. MeXaHn3Mbl 00pa30BaHUs KOBAICHTHON XUMUYECKOU
CBs13M (OOMEHHBIN U TOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b
14 BanentHocTh. DnekTpooTpuniaTeibHOCTh. CTEEHb OKUCTICHUS
15 BemiectBa MOJIEKYJISIPHOTO W HEMOJEKYJSAPHOTO CTPOCHHS. 3aKOH TMOCTOSHCTBA COCTaBa BeIIecTBA. THIIBI




KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUMA KPUCTAUNINUECKON peméTku. [lonsaTue
0 IUCIEepCHBIX cucteMax. VICTUHHBIC U KOJUIOUAHBIE pacTBOpbl. MaccoBas 101 BELEeCTBA B paCTBOPE

1.6 Knaccudukanus Heopranndeckux coenHeHnii. HomeHkiaTypa HeopraHu4ecKux BEIIeCTB
17 Xumuueckas peakuus. Kiaccuukanys XUMHYECKHX peaklMil B HEOPraHWYECKOM U OPraHUYECKOW XHUMUHU.
' 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHUSI ¥ MTPEBPAIICHUS SHEPTUU TP XUMHYECKUX PEaKIUIX
1.8 CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAaKTOPOB
19 O6patumble peakiuu. XuMUuYeckoe paBHOBecue. DakTopbl, BIMSIIONIME HA COCTOSHHE XUMHUUYECKOTO
' paBHoBecus. [Ipunuun Jle [Hlatense
110 OnexTponuTnueckas auccouuanusi. CuibHble U crnadble 37eKTpoiuThl. Cpena BOAHBIX PacTBOPOB BEUIECTB:
' KHCJIas, HeWTpasibHasl, meaoyHas. Peakiiuu noHHOTo 0OMeHa
1.11 OKUCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUU
2 Heoprauundeckas xumus
Hemeranner. Ilonoxenune HemerauioB B Ilepuoandeckoin cucreMe Xumuuyeckux anemeHrtoB JI.U.
2.1 MenneneeBa W OCOOCHHOCTH CTpOeHHS aroMoB. Dusmyeckue CBOMCTBA HEMETAIOB. AJIIOTPOIHS
HEMETAJIOB (Ha MpuUMepe KUCI0poAa, cepbl, pocdopa u yriepoaa)
XVMMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIJIOB (TaJOreHOB, CEPhI, a30Ta, (hocdopa, yriaepoaa u KpeMHU) U
2.2 UX COCAMHEHHH (OKCHIIOB, KHUCIOPOACOJEpKAIIMX KHUCIOT, BOJOPOAHBIX coeauHeHui). I[IpuMenenue
BaKHEUIIINX HEMETAJJIOB U UX COEAMHEHUN
Mertamnel. [lonoxenue metannoB B llepuonmyeckon cucreme xumudeckux simemeHToB .M. Menneneena.
2.3 Oco0EHHOCTH CTpOEHHUs DJJIEKTPOHHBIX O0O0JIOYeK aToMOB MeTaioB. OOmue ¢u3nyeckue CBOMCTBA
MeTauioB. CIyiaBbl METAJJIOB. DJIEKTPOXUMHUYECKUN Pl HANIPSYKEHUI METAJJIOB
XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAIOB (HATPUM, KU, KalbIUi, MarHui, aJlOMUHUMI, IIUHK, XPOM,
2.4 KeJe30, MeJlb) U X coequHeHuid. OOmue crnocoObl moydeHusi MeTauioB. [lpuMeHeHrne MeTaioB B OBITY U
TEXHUKE
2.5 ['eHeTnyeckas CBsI3b HEOPTAHUUYECKUX BEIIECTB, MPUHAIJICKAIINX K PA3JIMYHBIM KJlacCaM
3 XUMHUS U 5KU3Hb
31 Ponmp xumum B oOecmeueHWH HKOJOTHYECKON, SHEPreTHYECKOW M MHINEBOW OE30MacHOCTH, Pa3BHTHH

MCIONIMHBI. [Toustue o HAaY4YHbIX MCTOJAaX IMO3HAHNWA BCIICCTB 1 XMMHYICCKHUX peaKHI/Iﬁ




HpeI(CTaBJ'IeHI/IH 00 O6H_[I/IX HAayYyYHBIX MNpPUHOUIIAX IMTPOMBIIIJICHHOIO IIOJYYCHUA Ba)KHEHUIITMX BCIICCTB.
YenoBek B MHUPE BCHICCTB M MATCPHAJIOB!: Ba)KHEUIIINE CTPOUTCIIBHBIC MaTCpuajibl, KOHCTPYKHIHWOHHLIC

3.2
MaTepHualbl, KpacKd, CTEKJIO0, KepaMuKa, MaTepuaibl JUisl 3JIEKTPOHUKH, HAaHOMAaTepHAaJIbl, OPraHUYECKUE U
MUHEpaJIbHbIE YI0OPEHHUSI

33 XUMHS U 310pOBbE UEJIOBEKA: MpaBuja MCIOIb30BAHUS JIEKAPCTBEHHBIX MpENapaToB, MpaBuia 6€300acHOro

HMCIT0JIb30BaHMA NPCIapaToOB OBITOBOM XMMUH B HOBCGI[HGBHOP'I KHU3HHU




