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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHO 00pa3oBaTENbHOW MpPOrpaMMbl CPEIHETr0o o0IIero o0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranuzamusx Poccuiickoi
denepanuu, peaM3yONIMX OCHOBHbIE 0OpaszoBaTelbHbIE MPOTrpaMMbl, U
OCHOBHBIX TonoxkeHud «Ctparerunm pa3BuTHs BocnuTaHus B Poccuiickoi
O®eneparnuun Ha nepuon a0 2025 roma» (Pacnopsxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO/OB K pa3palOTKE MPOrpaMMbl MO XUMUHU, K ONPEACICHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTAHUSI U Pa3BUTHs 00YJalOUUXCS CPECTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyaisHble mnojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIEH,
COZIepaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBaHMI K YPOBHIO MOATOTOBKH
BBITTYCKHHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM  OpraHU3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
I[EJIOCTHOM CHUCTEeME XHUMHUYECKOro o00pa3oBaHMs. OTH I1IEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pPOBBI0 W TPUPOAHOW cpeme. Peammsyercs XuMmmudeckoe oOpa3oBaHUE
o0y4Jarmuxcs Ha ypOBHE CpPEAHEro oOIIero oopa3oBaHUsl CPEACTBAMU Y4EOHOIO
npeamMera «XUMUS», COJEPKAHUE M TOCTPOEHUE KOTOPOTO OIpPEACIICHbl B
MporpaMMe 1O XUMHH C Y4€TOM CIenu(PuKA HAyKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU TPUPOABI U B MATEPUATbHOM KU3HHM OOIIECTBA, a TaKke C y4ETOM
o0IIUX I1eNled W MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutickoit depeparumu.

XuUMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IMBUJIM3ALUH, B CO3JaHUU HOBOW 0a3bl MATepUAbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAUMOHATHHOTO HAYYHOTO MBIIIICHHS,
B CO3J[aHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO0 MHUPA, OCO3HAHUSI B3aUMOCBS3U MEXKIY
CTPOSHHEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIIOBUEM YCIIEIIHOI'O
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KaK Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, YKOJIOTMYECKOM 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBUM ¢ OOmIMMHU LENIMH M OPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YyUEHUs1) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 WM Ui  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMA, [POJOJKEHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckas xumusi» U «OOlIasgs ¥ HEOpraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTeMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUU IPU W3YyYEHUH
npeaMeTa O0EeCleuynBaeT BO3MOXHOCTh PACCMOTPEHMsI BCErO0 MHOro000Opasus
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB Y TEOPHI1 XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXO/Ja K M3y4eHHI0 ydeOHOro marepuaja u oOycJoBieHa
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HAa  OMPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKX€ Ha YPOBHE CTEPEOXMMHUYECKHMX M  DJIEKTPOHHBIX
MpeaCcTaBiICHUd O cTpoeHuu BemiecTB. CBeneHuss 00 HU3yd4aeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOIOB A0 CIOXKHBIX OHOIIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJYy4arOT Pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs MEPBOHAYAILHBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOIN pEaKIIhH.

[lon HOBBIM YyrjaoM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpUBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHUsA
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3HIIHM,



rIyoke TMOHSTh HCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W NPHUMEHEHHH, a TAKXKE€ O XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMM COJIEPKaHUSA, HMEIOIIUMHU KYJIbTYPOJIOTHMYECKUH U TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3U XHUMHUU C
OPYTUMU HAayKaMmH, DacKpbIBalOT €€ pOJIb B II03HABATEIBHONM M NPAKTUYECKOU
JESITeIbHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTatOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobiemMax, CBA3AHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOpMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAIBHBIX HUCCIIEIOBATENLCKUX 3ajad. B 1enom coaepkanue yueOHOro
npeamera  «XUMHS»  JTAHHOTO  YPOBHS — U3Y4YEHHsS  OPUEHTUPOBAHO  Ha
dopmupoBaHue y 00y4arOIIUXCS MHPOBO33PEHUECKON OCHOBBI I MOHHUMAHMS
¢unocopckux HIEH, TAaKUX KAK: MATEPUAIBHOE €IMHCTBO HEOPraHWYECKOTO U
OpPraHUYecKOro MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB MX COCTaBOM U
CTPOEHUEM, TIO3HABAEMOCTh NPHUPOAHBIX SBJICHUNA MYTEM OSKCIEPUMEHTA U
pelIeHUs] TMPOTUBOPEUYMI MEXIy HOBBIMH (akKTaMu H  TEOPETHUYECKUMU
PEINOChIIIKAMH, OCO3HAHUE POJIA XUMHUH B PEILICHUH KOJIOTMYECKUX MpOoOJeMm, a
TaKXe Mpo0sIeM cOepexKEeHHs] SIHEPreTUUECKUX PECYpPCOB, ChIpbs, CO3/1aHUs HOBBIX
TEXHOJIOTHI U MaTEPUaJIOB.

B nmuane peimieHus 3agad  BOCIHUTAHMS, Pa3BUTHS W COLMAIIM3ALMU
oOy4aroumxcs TMPUHATHIE MPOrpaMMON MO XWMHUU TOAXOIbI K OIMPEIEICHUIO
COJIEp)KaHMsI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (HopMHUpOoBaHUE
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUI, HMEIOIMUX 0a30BOe 3HAYEHUE IS
pa3NUYHBIX BUJOB JAEATEIBHOCTU: pEIIeHHs MpoodsieM, MOWCKa, aHalu3a u
00paboTKu uHGOPMAIUU, HEOOXOIUMBIX JIJISl PUOOPETEHHUS OIBbITa TPAKTUYECKOM
U HCCIIEOBATEIIbCKON AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHHMU
XUMUH.

B mpakTuke mpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOILETO
o0pa30oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHus, IPHU ONPEACIICHUH
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HW3Y4EHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULMUOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUECKOU
JESTENbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJIMYECKOM TOYKHM 3PEHMS] TaKOW MOAXOJ K OMNPEIEICHHUIO LEeJel H3ydeHUs
IpeMETA SIBJIETCS BIIOJHE ONPaBAaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHUs TIABHBIMU LIENSIMU HM3YYEHHUS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBsIIOTCA:

e (opMHpOBaHME CHUCTEMBbl XUMHUYECKMX 3HAHUM KaKk  BakHeEHIen
COCTaBILIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKaT KJIIOUEBbIC MOHATHS, (yHIaMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE $3bIKa HAYKH, YCBOCHHE M TOHUMAHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJICHHE C UCTOpHUEn
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBanre U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUUYECKUX pEaKIUid, HEOOXOAUMBIX JJIsi MNpUOOpETEHUS
YMEHUU OPUEHTUPOBATHCSI B MHPE BEIIECTB M XUMHUUYECKUX SIBJICHUH,
MMEIOLIMX MECTO B MIPUPO/IE, B MPAKTUUECKON 1 MOBCEITHEBHOM KU3HMU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIIOJECHUEM  IMPABUI
0e301macHoOro oopaleHus ¢ BelecTBaMu.

Hapsiny ¢ aTuMm, conepkarenbHas XapakTEpUCTHKA LEJIeH U 3a1a4 U3y4eHHUs
MpeMEeTa B MPOrpaMMe MO XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeHEro obero oopasoanus. CeronHs B
MpEenoJaBaHud XUMHHM B  OOJblIEd  CTENEeHM OTHAETCS  MPEANOYTEHHUE
IPAKTUYECKOM KOMIIOHEHTE COJIep)KaHUs OOydYeHMs, OPUEHTHUPOBAHHOW Ha
NOJIFOTOBKY BBITYCKHHMKA 00I11€00pa30BaTebHON OpraHU3alliK, BIAJICIOIIET0 HE
HAOOpOM 3HaHUM, a (PYHKIMOHAJIHLHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO TOJYYCHUsSI 3HAHWM U NMPUMEHEHHUS UX B PEAIbHOW JKU3HU
JUTSL pEIICHUS] TPAKTUYECKUX 3a/1au.

B cBA3u ¢ 3TUM 0OpH U3YYEHUH NpeaMeTa «XUMHS» JOMUHHPYIOLIEEe
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4, Kak:

amanrtanus OO0y4aroIIUXcs K YCIOBHSIM TWHAMUYHO Pa3BUBAIOLIETOCS MUDA,
dbopMUpOBaHUE  HHTEIUICKTYyaJIbHO  PAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY HMPUHSTUIO TPAMOTHBIX
pelieHui B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOUIMX YHUBEpPCAJIbHOE 3HAYEHUE [UJISl Pa3IMYHbIX BHUJOB
NESITENBbHOCTU: PEIlIeHUs MpoOseM, MOUCKa, aHaimM3a U 00paboTKH HHQOpPMAIUH,
HEOOXOJUMBIX MJiI TPUOOPETEHHs] OMbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B I[IO3HAHWHM XHMHUH, a TaKXKe IS OLEHKA C TMO3UIMUI
AKOJIOTMYECKOM O€30MaCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CpPeNy;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUH C KU3HCHHBIMH TOTPEOHOCTSIMH, UCIIOJIB30BaTh
COBpPEMEHHbBIC MH(POPMAIIMOHHBIE TEXHOJIOTUHU JIJIsl MIOMCKA U aHaju3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON WH()OPMAITMN XUMHIECKOTO COCPKAHUS;

dbopMupoBaHUE U Pa3BUTHE Y O0YUAIOIIHNXCSA ACCOIMATUBHOTO U JIOTHYECKOT O
MBIILJIEHUS, HA0II0AaTeTbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJIWMBI, B YaCTHOCTH, IPH IUIAHUPOBAHUU W TPOBEACHUN XHMHYECCKOTO
IKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPABJICHHOCTH XWMHUH, €€ BAXHOW POJM B PEHICHWU TIOOATBHBIX MPOOIEM
PaIMOHATILHOTO MPUPOIOTOIH30BAHMS, TIOTIOTHEHUS YHEPTETUIECKUX PECYPCOB H
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOIICHUS K TPHUPOAEC W CBOEMY 3J0POBBIO, a TaKKE MPUOOPETCHUS OIBITA
UCTIOIb30BaHMS TOJNYYEHHBIX 3HAHWM Ui TIPUHSATHS TPAMOTHBIX pEIICHUNA B
CUTYaIHsIX, CBA3AHHBIX C XUMUYCCKUMU SIBIICHUSMHU.

B yueOHOM maHe cpemHero oOImero oOpa3oBaHUs YYEOHBIM mMpeaMer
«XuMus», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBIISIETCS OO0S3aTENIbHBIM y4E€OHBIM
MIPEIMETOM.

OO61iee yncIo 4acoB, OTBEACHHBIX I U3YYCHUS] XUMUHU, Ha 0a30BOM YPOBHE
cpenHero obmiero oopasoBanusi, coctarisier 68 yacos: B 10 kiacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Heeno).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHUYeCKOM XUMUM

IIpeamer opraHnyecKoOW XMMHH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIy4EHUN HOBBIX BELIECTB M MAaTEpUaJIOB. TeopHs CTPOECHUS OPraHUYECKUX
coenqunenuil A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKuX BewecTB. ['omonorus, wn3omepusa. XuUMHAYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpPraHMYEeCKUX COEIMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHUs
BXHEHIINX MIPEACTABUTENIECH KJIIACCOB OPraHUYECKUX BEILECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJIEHHE C oOpa3luamMy OpraHWYECKUX BEIIECTB U MaTepuajlaMd Ha uX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJCHUE U
OIMCaHUE AEMOHCTPALMOHHBIX OIBITOB I10 IPEBPALLEHUI0 OPIraHUYECKUX BELIECTB
IpY HarpeBaHuH (IJIaBJIeHHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran W 3TaH —
OpOCTEHIINEe TMPEACTABUTENN AJKAHOB: (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMElIeHHs] W TOpPEHMs), HAXOXIAEHUE B MPUPOAE, NOIy4YEHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U TPONUIICH —
MPOCTEHIINE TMPEACTABUTENN aJKEHOB: (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOr€HUPOBAHMS, TUApATAlUH, OKUCICHUS WU
MOJINMEPU3ALINH ), TOTyYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHI psijl. ALIETUIEH
— MPOCTEUIINKA NPEICTABUTENh AITKHUHOB: COCTaB, CTPOCHHE, (DUIUUYECKUE H
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apensbl. bensoi: cocraB, crpoeHue, (pU3MYECKHE M XMUMHUYECKHE CBOWCTBA
(peakuuy raJIor€HUPOBaHUS M HUTPOBAHMS), MOJYYEHUE U NPUMEHEHHE. T01yon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONYYeHue u npumeHernue. TOKCUYHOCTb



apeHoB. ['eHeTnueckass CBSI3b MEXKAY YIVIEBOJAOPOAAMU, MPUHAJICKAIIUMU K
Pa3IMYHBIM KJIACCaAM.

[IpupoaHbIE HWCTOYHMKH YIVIEBOAOPOAOB. [IpuponmHbIi Tra3 W TOMYTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €r0 MepepadoTKH.

OKCNepUMEHTAIbHBIE METOAbl M3yY€HHsS BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yromap», MOAEIUPOBAHHE  MOJEKYJ  YIJIEBOJOPOJAOB U
raJloreHONPOU3BOIHBIX, MPOBEICHNE MPAKTUYECKONW paboThl: MOITYYEHHUE TUJICHA
Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJHOI'0 BEILIECTBA WJIM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIECTB UM MPOAYKTOB PEAKIIIH).

Kuciaoponcoaepxamue opraHu4eckKue coeJHHEHH

[IpenenpHple ONHOATOMHBIE CHOUPTBHL. MeETaHONI M 3TaHONI: CTPOCHHE,
¢u3nueckue M XUMHUYECKHME CBOWCTBA (PEaKUUMU C AKTUBHBIMU METAJUIAMH,
raJIOr€HOBOZOPO/IaMH, TOPEHME), NpPUMEHEHUE. BoIOpomHbBIE CBSI3U MEXIY
MOJIEKYJIAMU CITIUPTOB. JIeCTBHE METAHOJIA U OTAHOJIA HA OPTaHU3M YEIJIOBEKA.

MHoOroaToMHbl€  CHOMPTHIL. OTWICHIVIMKOJIb W  TJULEPHH: CTPOCHHE,

¢usnyeckue W XUMHYECKHME CBOMCTBAa (B3aMMOJAEWCTBHE CO UICIIOYHBIMU
MeTa/lJlaM{, KaueCTBEHHAsl peaklys Ha MHOrO0ATOMHBbIE cnupThl). [lelicTBue Ha
OpranusM yenoseka. [IpuMeHenye riuieprHa u 3TUICHTITUKOISL.

@deHoN:  CTpOEHUE MOJNEKYNbl, (U3HUYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anpaerunpl U kemoHvl. DoOpManmbIErHl, ALETAIBIACTHI: CTPOECHHE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMM OKUCICHUS M BOCCTAHOBIICHUS,
KAau€CTBEHHBIE PEAKIUN), TIOJYYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHAasl KUCJOTBI: CTPOCHHE, (PU3NUYECKHE U XUMHUYECKHUE CBOMCTBA (CBOWCTBA,
oOuue i Kiaacca KUCIOT, peakuus 3Tepu(uKaiim), moiaydyeHue U NpruMeHEHHE.
CreapruHOBasi M OJICMHOBAas KUCIOTHl KaK MPEACTAaBUTEIM BBICIIMX KapOOHOBBIX
KHUCIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE IEHCTBHUE.

CnoxHble >(pUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uaponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, KiaccupuKauus ~— yrieBoloB  (MOHO-, U- U
nosimcaxapu/ipl). ['moko3a — MpocTeruii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJbI, (U3WYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCHCTBHE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHUauHBIM pacTBOpoM Okcuaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOXXEHUE TIIFOKO3bI), HaXOXKJICHHEC B TPHPOJE, NMPUMEHEHUE,
ouonorudeckas poiib. @otocunTe3. PpykTO3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpUpoaHble ToauMmepbl. CTpoeHue Kpaxmalia u
HEJUTI0NI03bl.  DU3NYecKHe W XWMHYECKHE CBOMCTBA KpaxMmaia (THApOIHU3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
MpoBe/ieHe, HAOIOICHNEe W OINMHCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIUPTOB (OKUCJICHHE 3TaHOJA
okcusiom Mmenu(ll)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (okucIeHHe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), BzaummoneicTBHE Kpaxmaiga C HOJIOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnrble 3amaumn.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIESCTBA WIJIM MPOJYKTA PEAKIMH 0 W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WU MTPOAYKTOB PEAKIIIH).

A3oTcoaepKalme OpraHuuecKue COeTNnHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMUYECKUE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe TauiuHa). buomormdeckoe
3HAYCHUE aMHUHOKHCIIOT. [lenThb!.

benku kak mpuUpoaHBIE BBHICOKOMOJEKYJISIpHBIC coenuHeHus. [lepBudnas,
BTOpUYHAsE M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCNEepUMEHTAILHBIE METOABl HM3yUEHHUS BEIIECTB M WX IPEBPAICHUA:
HaAOJII0/ICHNE U OMHCAaHUE IEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpalus OCIKOB MpH
HarpeBaHWM, IIBETHHIC PEAKITUN OCITKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCTICHb MOJUMEPHU3AINH, CPEIHSS MOJICKYISIPHAS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
TIOJTMMEPHU3AITNS U TTOJTMKOHICHCAIIHS.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHS BEIIECTB M WX IMPEBPAICHUIA:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIAaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanys MeXIpeIMETHBIX CBS3CH MMPU M3YYCHUH OPTaHMYECKON XUMUU B
10 xmacce OCYIIECTBIISICTCS dYepe3 MCIOJIb30BaHHE KaK OOIMMX eCTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAJIM3, CHMHTE3, KiIacCHU(UKAIMs, MEePUOJIUIHOCTh, HAOIIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: wMaTepus, OHEpPrus, Macca, aroM, DJIEKTPOH, MOJICKYIa,
OSHEPreTUYECKU ypPOBEHBb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepmMeHTHI).

['eorpadumsi: MuHEpasbl, TOPHBIC MOPOJIBI, MOJIE3HBIC UCKOMAeMBbIe, TOILIUBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

11 KVIACC

OBILIAA N HEOPTAHUYECKAS XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKUN 3JeMEHT. ATOM. SIpo aroma, H30TONbL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe yPOBHHU, MONYPOBHH. ATOMHBIE opOuTamm, S-, p-, d-
sneMeHThl. OCOOEHHOCTH paclpeieleHUs] JIEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX NEPUOAOB. IJIEKTPOHHAS KOHPUTYpaIMsi aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
J. Y. MengaeneeBa. CBsi3p NepHOAUYECKOro 3akoHa W [lepuonuueckoid CUCTEMBI
xumuueckux diieMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TpymdnaM M Tepuojam.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIbI XHUMHUYECKOH CBS3U
(KOBaJIEHTHAsl HEMOJIApHAs M TOJIApHAs, WOHHAs, MeTauindeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akuentopHeii). BomopogHasi cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIoHbl: KaTHOHBI U aHUOHBI.



BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBI KPUCTATIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

ITonsatue o mgucnepcHbIx cucremax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBL.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COCJIMHEHUN. Homenxkiarypa
HEOPraHMYECKUX BeEIIeCTB. [ eHeTndeckas CBs3b HEOPraHWYECKUX BEILIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKON M OPraHMYECKOM XUMHHU. 3aKOH COXPaHEHHS MacChl BEUIECTB,
3aKOH COXPAHEHUS U NPEBPALLCHUS SHEPTUH TP XUMHYECKUX PEAKIIHSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuueckoro pasHosecus. Ipuanun Jle [larense.

DnekTponuTudeckas guccormanus. CuibHbIE U cadbie 2JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHUs BEIIECTB M HX MPEBPALICHUN:
neMoHcTpanusa Taommi «llepuonuueckas cucrema XuMudeckux sneMmentos . .
MenneneeBay, u3ydyeHue MOENEeH KPUCTAUTMUECKUX PEHIETOK, HAOII0JeHUE U
OMHUCaHNEe AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3okKeHHE EPOKCUIA
BOZOPO/Ia B IIPUCYTCTBUM KaTaJM3aToOpa, ONPEIEIICHUE CPEABbl PACTBOPOB BEILIECTB
C TIOMONIBIO YHUBEPCAIBHOTO WHIWKATOPA, PEaKIMd HWOHHOTO OOMEHa),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérurlie 3amaumn.

Pacuérel 1O ypaBHEHMSIM XMUMHYECKMX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUYETHl C HCIOJIb30BAHUEM IMOHSTUA «MacCOBas
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®du3nvecKre CBOMCTBA HEMETAUIOB. AJUIOTpONUsT HEMETAUIOB (HAa MpuMepe
KHCJIOPOJIa, cephl, pocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

IIprMeHeHne BaXKHENIINX HEMETAJJIOB U UX COCITMHEHU.



Meramnel. [lonoxkenne merasioB B llepmoandeckon CUCTEME XUMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomoB MmetasuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEUIIUX METAIOB (HATPUM, KM, KaJIbIIUMH,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», O0Opa3lloB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHUIA AFOMUHUS C PacTBOpaMH
KHUCIIOT U LIEJI0YeH, KaUeCTBEHHBIE PEaKIIMM Ha KATUOHBI METAJLIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacué€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xuMum B oOecriedeHUH 3KOJIOTHYSCKOM, DHEPreTHYeCKOM W IHIIEeBOU
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPHHIIMIAX TPOMBIIIICHHOTO
MOJTYYEHUSI BAXKHEUIIINX BELIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuainbl JJIs 3JIEKTPOHUKH, HAaHOMATepHUasbl, OPraHUYECKUE WU MHUHEPAILHbBIC
yI00peHus.

XumMug W 340pOBbE YEJIOBEKA: MpaBUia HCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONBb30BAHUS TPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHnyecko xumuu B 11 Kiacce oCyliecTBIsIETCS Yepe3 UCIOIb30BaHUE KAK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSATUW, SBIISIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiacCU(pUKaALUs, TEPUOJUYHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPECHUE, SBJIICHUE.



dusuka: Matepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD, BEILIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BELIECTBA, (U3NYECKUE BETUYHHBI M CAMHHIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOcHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

Texnonorusi: XuMHUYecKasi MPOMBIIIJIEHHOCTh, METALTyprusi, IPOU3BOICTBO
CTPOUTENFHBIX MaTEpPHANIOB, CEIhCKOXO3HCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
MPOMBIIUIEHHOCTh,  (papManeBTU4ecKass  MPOMBIIUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
Oo0ydJarolmMUMuCsa TporpaMM CpeaHero oOiero ooOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM ¥ TpeaMeTHbiM). HayuHo-meToamueckoi OCHOBOW st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOLIEero
00pa30BaHUs ABISETCS CUCTEMHO-ACSTETLHOCTHBIA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUMCKON TPaKIAHCKONW HUICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIeJICHHUIO;

HAJIMYUE MOTUBAIIMU K 00Y4EHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaloIMXCsl PYKOBOJCTBOBAThCA B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPHUCYIIMMH IEJIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIA ¥ CTPOUTH KU3HEHHBIC TITaHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS MpeaMeTa «XWUMHUS» JIOCTHUTAIOTCA B
€IMHCTBE Y4YeOHOM M BOCHHUTATENBbHOW JEATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HJeaTaMH POCCHMCKOrO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMHM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIO3HAHMS, CaMOpPA3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUSI JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OpPMUPOBAHHOCTh OIMBITA TO3HABATEIHLHOW U TPAKTUYECKON NEATEIbHOCTH
00yyaroumMxcs N0 peaqu3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM UYHCIE B
YaCTH:

1) rpa:kaaHCcKOro BOCIIUTAHMS .

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPENCTAaBIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTH IPU CO3AAHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTM MOHMMATh M MPUHUMATh MOTHBBI, HAMEpPEHHSs, JIOTUKY MU
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHUS K TIpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUIATENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX OKCIEPUMEHTAIBbHBIX  IOUCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M II03HABaTEIbHBIX MOTHUBOB B IOJIYYEHMM M IOCIEAYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TIOBE/ICHNUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX W IIPAaBOBBIX HOPM M OCO3HAHME IIOCIEACTBUU ATHUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3/10POBbIO;

coOmoieHus1 TpaBuUi Oe30macHOro oOpalleHusi C BeleCTBAMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYIOBOU JNEATENBHOCTH;

NOHUMAHUS LEHHOCTH TNPaBWJI HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011aCHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMSI TOCIEACTBUI M HENPUITHS BPEIHBIX NMPUBBIYEK (ymoTpeOiaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATENbCKOM
NESITeIbHOCTH,  OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJIAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYaCTHE B PEIICHUM MPAKTUYECKUX 3a/ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHUIO Npodeccuil pa3inyHOro poaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

YBa)XEHUS K TPYY, JIOJAM TPyJla U pe3yibTaTaM TPYAOBOU A€ATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTE!N 00IIeCTRa,;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUATILHOM CPE.Ibl;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUU  JUIS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

AKTUBHOTO HENpUATUS JIEHCTBUI, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOJHON Cpelie, YMEHHs MNPOTHO3UPOBAaTh HEOJIArONpHUSATHBIE 3KOJOTMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEHCTBUI U MPEIOTBPALLATD UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH HKOJIOTHYECKOM HaIpPaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OPAKTUKE, CHOCOOHOCTM W yMEHHUS AaKTUBHO HPOTHUBOCTOSTH HJIEOJOTHH
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAaHUA CIEeUM(UKH XUMUM KakK HAayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHHS, CO3/aHUU LIEJTOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €AMHCTBE MPUPOIbl U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MPUPOJHOIO PAaBHOBECHS,

yOeKIEHHOCTH B 0CO00OM 3HAYMMOCTHM XMMHMHM JJIsi  COBPEMEHHOM
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTepUaNIbHOW KYJIbTYpbI, PEIICHUH II100aIbHBIX IpoOsieM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHM MEIULMHBI, OOECIEYEHHH YCIOBHM
YCIEUIHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKAOro dJieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
MO3HAHUS, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh



HoJTydaeMble 3HaHUA Ui aHaJi3a U OOBSICHEHUS SIBICHUI OKPYXKAroIero Mupa u
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHUS JieslaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIONB30BaTh XHUMHYECKHE 3HAHUS IJIs
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNPEpPHIBHOMY  0O0pa30BaHUI0 W
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHMHHU B
COOTBETCTBUH C )KHU3HECHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMyHbIX chepax mpodeccuoHaIbHOM

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3ysbTaThl OCBOCHUS y4EOHOro mpeamera «XuMUs» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE  JUIA (dopmupoBaHUs MHUPOBO33PEHUS o0yyJarommxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOW KapTUHBl MHUpa M CIHEHU(PUKY METOJOB IO3HAHMS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBJICHUE,
IPOLECC, CUCTEMA, HAYYHbIM (PaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMAITbHOW KOMITETEHIIMHN 00yJaroInXcs;
CHOCOOHOCTh o0yuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHHBEPCAIbHBIC yueOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJbHBIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEeACNTh UENu JEATEIbHOCTH, 3aJaBasi MNapaMeTpbl U KPUTEPUU UX
JOCTUYKEHUS, COOTHOCUTB PE3YJIbTATHI IEITEIBHOCTH C ITIOCTABICHHBIMU LIEIIAMU;

HCIOJIb30BATh MPH OCBOCHUW 3HAHWM TMPUEMBI JOTHYECKOIO MBIILJICHUS —
BBIJICTISITh XapAKTEPHbIC TMPU3HAKK TOHATUM W yCTAaHABJIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MO ENH, MPEOOPa30BBIBATH MOJEIbHBIE MPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJEMEHTa, XuUMHUueckas ¢(opMmyna, YpaBHEHHE XUMHUYECKOU
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLIUH.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAaueCcTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
00001IEHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY
MOMCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3a]ady, NPUMEHEHHIO Pa3JIHMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOMYyJISIpHasl JMTeparypa XHMHUYECKOTO COJEp)KaHus, CIpaBOYHBbIE I[OCOOUS,
pecypcel MHTEpHETa), aHAanM3UpOBaTh MH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orOope wuHpOPMAIMK, HEOOXOAUMOW JJIsi BBIMOJHEHUS Y4eOHBIX 3aaad
ONPENEIEHHOrO TUIIA;

mpUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
uHdopManuu (CXeMbl, rpapuKH, TUarpaMMbl, TAOIUIIBI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpEICTBA MpH padoTe C
XUMUYECKON WHGOpMaIMe: TPUMEHSITh MEXIpPEAMETHbIe ((pU3nYecKue W
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbI, HOMEHKJIATYPY;

UCIOJb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKTaeMON TEMBI B XOJ€ aUaora u/vim
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeM, (POPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIHHO BHITIOJHEHUSI MPEAJIOKEHHOM 3a/1a4u;

BBICTYNATh C MPE3EHTAIMEe pPe3yJbTaTOB TO3HABATEIHHOU JAEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Yy4aeMbIX BEIIECTB, PealM3alluu yueOHOTo MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOSITETIFHO TUIAHUPOBAaTh W OCYIIECTBISATH CBOIO TO3HABATEIHHYIO
JeSITENbHOCTh, OMpeessss e€ IMeMu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeyiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ (deKkTUBHBI cnoco0 MX peleHUs ¢ y4€TOM MONy4YeHHUS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

chOPpMUPOBAHHOCTh  NPEACTABJICHUA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



Opuposbl, B (OPMUPOBAHMM  MBIIUICEHUS W  KYJAbTYphl  JIMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO M MPUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, SJIEKTPOOTPHUIATEIHbHOCTh, XUMHY €CKast
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTas W COKpalléHHAas), MOJb, MOJIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHUYECKHIA P, TOMOJIOTH, YTIECBOJIOPOIbI,
KHCJIOPOJ M a30TCOAEpXkAalllhe COEAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHH, MHUPOBO33PCHUECKUE 3HAHUS,
JexalMe B OCHOBE MOHMMAaHUS MPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpPMHUPOBAHHOCTh YMEHHUHW BBIABISATH XapaKTePHBIE MPU3HAKHA TOHSATHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUNA OPraHUYECKUX COCTUHCHHUI,

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHUH YCTaHABJIMBATh MPUHAJIC)KHOCTh H3YYCHHBIX
OPraHMYECKUX BEMIECTB MO WX COCTaBy U CTPOCHHIO K ONPENeIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCITMHEHUS, BBICOKOMOJICKYJISIPDHBIC COCAMHCHHS), JaBaTh WM Ha3BaHUS II0
cucreMarnueckoir HomeHkiatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUS OTACIBHBIX OPraHMYECKUX BEIICCTB (ITWICH, MPOMIICH, aleTHJICH,
ATUJICHTIIMKONb, TIHIEPUH, (eHOoN, (HOpPMalIbICTHA, aleTaabJACTHu/l, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIFOK034,
bpykTO3a, KpaxMall, eJIH0JI03a, TIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. ByriepoBa aiisi 00bsCHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEHIECTB (METaH, ATaH, JTWJICH, MPOIMWJIEH, alleTUJICH,
Oyramuen-1,3, merundyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTHaI, MypaBbHHAS M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMHU YPAaBHCHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHH C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPAKTUYECKOE TIPUMEHEHHE MPOIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
pEaKIUi IO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUM BIANE€Th CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKHU3HCHHBIX CHUTYAIlMAX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocyaod MU JabOpaTopHbIM OOOpYAOBAHHMEM, a TaKXkKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JIEHATypalus OEJKOB MPU HArpeBaHHUM, I[BETHbIC pEaKIuu OEIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpPU OOpaIeHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupPOBaTh BHIBOJBI HA OCHOBE TUX PE3yJIbTaTOB,;

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHATU3UPOBATH XHUMHUYECKYIO
nH(OpPMANHIO, TOJIY9aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
1eecoo0pa3Horo MOBEACHUST B OBITY M TPYJOBOM JEATEIBHOCTH B IEJAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W MPEIOTBPALICHHUS KX BPEIHOTO BO3JICUCTBUS HA OpPraHU3M
YEeJIOBEKa;

JUIS 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL CHETNBIX W CIA0OBUIANIMX OOYJaIOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeuHyI0 cucTeMy obo3HaueHuil JI. bpaitns s 3amvcn XuMHYECKHX

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUNU: O XUMHUYECKOM  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPa, POJA XHMHUM B ITIO3HAHWMW SIBJICHUMN
npupoabl, B  (OPMHUPOBAHWMU MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHYECKMX  3HAHWUM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAraloNIfe MOHATHSA (XHUMHUYCCKUH 3JIEMEHT, aToM, u30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METATHYECKAasl, BOAOPOHAs ), KpUCTAIIUUECKasl peniéTka,
TANBl ~XUMHYECKHX  PEAKLIHH, PACTBOP, DICKTPOJIUTBI,  HEIJIEKTPOJUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKON peakiini, XUMHUYECKOE€ pPABHOBECHE); TECOPUU U 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoanyecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpyU XUMHUYECKUX PEaKUMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3bIK XHUMHH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE IOHUMAaHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, MOJYYeHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;



c(OpMUPOBAHHOCTh YMEHHUW BBISIBIIATh XapaKTEPHbIE MPU3HAKU MOHSTHUH,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpMYJI BEIIECTB U  YPAaBHEHMM  XUMHUUYECKUX  PEaKIIUH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

chOpMUPOBAHHOCTh YMEHHUH OMPENETSATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTAIMYECKON PEHIETKM KOHKPETHOTO BEHIECTBAa (aTOMHasi, MOJEKYJsSpHas,
WOHHAsI, METAJUIMYECKas), XapaKTep Cpe/ibl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAeiIEHHOMY KiacCy/TpyIie
COEIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBbI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB M MX COEAUHEHHI
1o nepuoaam u rpynnam Ileppoauueckon cucteMbl XuMHIECKUX 3s1eMeHTOB /1. M.
Meneneena;

chOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHMYECKHX BEUIECTB  pAa3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE T€HETUYECKOM CBS3M MEXKAY HEOPraHUYECKHUMU
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
addexty peakunu, U3MEHEHUIO CTENECHEH OKHUCICHHUS JIEMEHTOB, O0OPAaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHHUS PEaKIMil HOHHOTO 0OMEHA, y4UThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT A0 KOHIIA;



chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEaKUUM, MOATBEPKIAOIINE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHUW  pACKpbIBaThb CYIIHOCTb  OKHCJIHMTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

C(OPMUPOBAHHOCTh YMEHHH XapakTepHU30BaThb XUMUYECKUE TIPOILIECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
AKOJIOIMYECKUX MPoOIeMax XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHATHUSL «MAacCOBasl JIOJIsI BELIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
MIPU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOI0 3(P(EeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyaod U nabopaTopHBIM OOOpPYJAOBAaHHMEM, a TaKXkKe IMpaBWia OOpalleHHs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jioeHue IMepOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTaiau3aTopa,
ONpENENECHUE Cpenbl pPacTBOPOB BEIIECTB C€ IMOMOIIBI  YHHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIluH,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0€30MacHOCTH MPHU OOpalllEeHUHU C BEIIECTBAMH U JJAOOPATOPHBIM 00OpPYAOBAHHUEM,
MPENCTABIATh PE3YJIbTaThl XMMHUYECKOIO HJKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (QOpMYIHpOBaTh BBIBOJIbI HAa OCHOBE
ATUX PE3YNbTATOB;

C(POPMUPOBAHHOCTb YMEHHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHHsI CBOEr0 3J0pOBbSl M OKPYXKAIOWIEH MPUPOIHOWU CpEIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbic mokazarenss [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IIPENOTBPALLECHHS UX BPEIHOI'0 BO3IEUCTBUS HA OPTaHU3M UYEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 370pPOBbSI: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHWUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

bopmyi.
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MPEICTABUTEININ aJIKAHOB 06.10.2026 P
AJIKEHBI: COCTaB U CTPOEHUE, _

6 cBoficTRa 1 13.10.2026 https://m.edso0.ru/9a519a98
DTUJIEH U MPONUIIEH —

7 MPOCTEHINNE TPECTABUTEIIN 1 90.10.2026 https://m.edsoo.ru/143e2df7
aJIKEHOB
II o].

8 pakmitieckas pabota N 1 1 https://m.edsoo.ru/143e2df7
«IlomydeHue aTUIIEHA U N3Y4YEHHE 10.11.2026




€ro CBOWCTBY

Ankanuensl. byranuen-1,3 u
MeTuioytaauen-1,3. Ilomyuenue
CHUHTETUYECKOI'0 KaydyKa U Pe3HHbI

17.11.2026

https://m.edsoo.ru/9a519a98

10

AJNKHMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUN PS.
AneruiieH — npocTeUIui
MIPE/ICTABUTENb AJIKUHOB

24.11.2026

https://m.edsoo.ru/143e2df7

11

Breraucnenus 1o YPaBHCHUIO
XUMHYECKOU pe€aKuuun

01.12.2026

https://m.edsoo.ru/143e2df7

12

ApeHbl: 0€H30I1 U TOJIYOJ.
TOKCHYHOCTH apEHOB

08.12.2026

https://m.edso0.ru/9a519a98

13

I'eneTnueckas cBsI3b
YTJIEBOJIOPOJIOB, MPUHAJICKAIINX K
Pa3IMYHBIM KJlaccaM

15.12.2026

https://m.edsoo.ru/143e2df7

14

[IpupoaHble HCTOUHUKN
YTJIEBOJIOPOIOB: MPUPOIHBIN T'a3 U
MOy THBIE HEPTSIHBIE Ta3bl, HEPTH U
MPOIYKTHI €€ mepepadoTKu

22.12.2026

https://m.edsoo.ru/143e2df7

15

[IpupoaHbie UCTOYHUKU
yTIEBOOPOIOB: TPUPOIHBIN T'a3 U
HOIMyTHBIE HEPTSIHBIE ra3bl, HEPTH U
IPONYKTHI €€ epepaboTKu

29.12.2026

https://m.edso0.ru/9a519a98

16

KonTtponwsnas pabota mo pazgeny
«YTIIeBOIOPOABD)

12.01.2027

https://m.edsoo.ru/143e2df7

17

IIpenensHbIE OJJTHOATOMHBIE
CHI/IpTBII MCTAHOJ U 3TAHOJI.
BonoponHas cBsizb

19.01.2027

https://m.edsoo.ru/143e2df7




18

MHOroaToMHbIE CIIUPTHI:
STUJIEHTJIMKOJIb U TJIMLEPUH

26.01.2027

https://m.edsoo.ru/9a519a98

19

DeHoI: CTPOEHNE MOJIEKYJIBI,
¢buznyecKkne 1 XUMUYECKHE
CBOWCTBA, IPUMEHEHHE

02.02.2027

https://m.edsoo.ru/143e2df7

20

Anpaerunsl: GopMasbaerua u
areraapaerug. AneTon

09.02.2027

https://m.edsoo.ru/143e2df7

21

OAHOOCHOBHBIE TpeieTbHbIC
KapOOHOBBIE KUCIOTHI: MypaBbUHAS
U YKCyCHas

16.02.2027

https://m.edso0.ru/9a519a98

22

[IpakTueckas paborta Ne 2.
«CBo¥iCTBa pacTBOpa YKCYCHOU
KHCIIOTBI»

24.02.2027

https://m.edsoo.ru/143e2df7

23

CreapuHoBasi U OJIEHHOBAs
KHUCIIOTBI, KaK PeICTaBUTENN
BBICIIIUX KAPOOHOBBIX KUCIIOT

02.03.2027

https://m.edsoo.ru/143e2df7

24

MpEb1a Kak cOJIH BBEICIIUX
KapOOHOBBIX KHUCIIOT, UX MOFOIIIEE
nelcTBUE

09.03.2027

https://m.edsoo.ru/9a519a98

25

Crnoxubie 2GUpPHI KaK TPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. ['uapomam3
CIIO’KHBIX 3(UPOB

16.03.2027

https://m.edsoo.ru/143e2df7

26

XKupsr: Tuaponms, npuMeHeHune,
Ouonoruueckas pojib JKUPOB

30.03.2027

https://m.edsoo.ru/143e2df7

27

VYTIeBOJbI: COCTAB,

kiaccu pukanus. BaxkHeimme
MPEICTABUTEIIN: TJIFOKO3a,
bpykTo3a, caxaposa

06.04.2027

https://m.edso0.ru/9a519a98




28

Kpaxman n neimirosnosa Kkak
PUPOIHBIE TOJIUMEPHI

13.04.2027

https://m.edsoo.ru/143e2df7

29

KonTtponsnas pabota mo pazaeny
«Kucnoponconepxanie
OpPraHWYeCcKUue COCANHEHUDY/

20.04.2027

https://m.edsoo.ru/143e2df7

30

IIpomesxkyTouHasi arrecranmus
Bcepoccuiickas npoBepouHas
pabota

27.04.2027

https://m.edso0.ru/9a519a98

31

AMUHEBI: METHJIAMUH U aHUJINH

04.05.2027

https://m.edsoo.ru/143e2df7

32

AMUHOKHCIIOTHI KaK aMOoTepHbIE
OpPraHUYEeCKUE COCTUHECHHS, UX
OMOJIOTHYECKOe 3HaUCHHE.
[Tentunsl. benku kak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSTMHEHUS

11.05.2027

https://m.edsoo.ru/143e2df7

33

OCHOBHEIE€ TOHATHSI XUMUH
BBICOKOMOJICKYJISIPHBIX COQZ[I/IHGHI/Iﬁ

18.05.2027

https://m.edso0.ru/9a519a98

34

OCHOBHEIE METO/bI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
coenuHenuil. Ilmactmaccsl,
Kay4dyKH, BOJIOKHA

25.05.2027

https://m.edso0.ru/9a519a98

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KourpoJabunie
Bcero P
padoThbI

IIpakTnuyeckue
padoThbI

Jlara
H3Y4YeHUH

DJIeKTPOHHBIEe HU(POBbIE
oOpa3oBare/ibHbIE

pecypchl

XUMHUYECKHUH 27IEMEHT. ATOM.
DeKTpoHHAas KOH(UTyparus
aTOMOB

03.09.2026

https://m.edsoo.ru/143e2df7

[Tepuonnueckuii 3aKoH U
[Tepuoamyeckasi cucrema
XHMHYECKHUX 3JieMeHTOB /I. U.
MenjeneeBa, ux CBI3b C
COBPEMEHHOM TEOpUEN CTPOCHHUS
aTOMOB

10.09.2026

https://m.edso0.ru/9a519a98

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB U
UX COEAMHEHUH MO rpyInam u
nepuojaM. 3HaueHue
MEePUOUYECKOr0 3aKOHA U CUCTEMBI
XUMUYEeCKuX dyemenToB ..
MenpeneeBa B pa3BUTHH HAYKU

17.09.2026

https://m.edso0.ru/9a519a98

Crpoenue BeniecTBa. XUMUYeCKas
CBs3b, €€ BUJIbI; MEXaHU3MBI
00pa30BaHKs KOBAJCHTHON CBS3U.
Bonopojanas cBsizb

24.09.2026

https://m.edsoo.ru/143e2df7

BameHTHOCTE.
DIIEKTPOOTPULATENBHOCTh. CTEneHb
okucieHus. Bemecrsa
MOJIeKyJISIpHOFO )41 HeMOJIeKy.HHpHOFO

01.10.2026

https://m.edsoo.ru/9a519a98




CTPOCHHUSI

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HUctunnrie u KOJIJIOUOHBIC
pacTBOpbl. MaccoBas 0715 BeliecTBa
B pacTBOpE

08.10.2026

https://m.edsoo.ru/9a519a98

Krnaccugukamus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUM.
I'eneTnueckas cBs3b
HEOPraHMYECKHX BEUIECTB,
Pa3IMYHBIX KJIACCOB

15.10.2026

https://m.edsoo.ru/143e2df7

Knaccudukanus XauMu4ecKux
peaKkurii B HEOPraHUYECKON U
OpraHUYECKON XMMUHU. 3aKOH
COXpaHEHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUs U NMPEBPALICHUS
SHEPrUHU MPH XUMUUYECKHUX PEAKIUAX

22.10.2026

https://m.edso0.ru/9a519a98

CxkopocTtb peakiuu. OOpaTuMble
peakiuu. XUMHUECKOE paBHOBECHE

05.11.2026

https://m.edso0.ru/9a519a98

10

[Tpaktuueckas padota Ne 1.
«BnusHMe pa3nM4YHBIX PaKTOPOB Ha
CKOPOCTb XUMHYECKOW PEaKIHH»

12.11.2026

https://m.edsoo.ru/143e2df7

11

3JICKTpOJII/ITI/I‘-ICCKa$I Jucconuanus.
ITonsiTviE O BONOPOAHOM ITOKA3aTeNne
(pH) pactBopa. Peakiiu nOHHOTO
oOMmeHa. ['uaponu3 opraHMuecKux U
HCOPraHN4C€CKNUX BCIICCTB

19.11.2026

https://m.edso0.ru/9a519a98

12

OKHUCTUTENFHO-BOCCTAHOBUTEIHLHBIE
peakuun. [TorsiTre 00 nekTponuze
paciiaBoB U PaCTBOPOB COJIEMN

26.11.2026

https://m.edso0.ru/9a519a98




13

KonTponbsHas pabora mo pazmeny
«TeopeTnyeckre OCHOBBI XUMHI

03.12.2026

https://m.edsoo.ru/143e2df7

14

MerTamibl, UX OJIOKEHUE B
Ilepnonnueckoit cucreme
XHMHUYECKuX dyiemenToB Jl. U.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. Oo1IHe
¢du3nyeckne cBoiCcTBAa METAILJIOB

10.12.2026

https://m.edsoo.ru/9a519a98

15

Cr1aBbl METAJLIOB.
DNEeKTPOXUMUYECKUH P
HaIpsHKEHUM METalIoB

17.12.2026

https://m.edso0.ru/9a519a98

16

XUMHUYECKHE CBOMCTBA BaKHEHIITUX
METaJIJIOB (HATPUH, KA, KaJIbIIHUH,
MarHui, aIlOMUHUN) U UX
COeUHEHUN

24.12.2026

https://m.edsoo.ru/143e2df7

17

XUMHUYECKHE CBOWCTBA XpOMa, MEIN
Y UX COEIMHEHUI

14.01.2027

https://m.edsoo.ru/9a519a98

18

XUMHUYECKHEe CBOMCTBA IIUHKA,
JKeJie3a M UX COeMHEHUN

21.01.2027

https://m.edsoo.ru/9a519a98

19

[TpakTueckas padbota Ne 2.
"Pemenne 3kcepuMEH TaIbHBIX
3aja4 1o reme «Mertauisi»"

28.01.2027

https://m.edsoo.ru/143e2df7

20

Hemeramibl, NX I0J0KEHUE B
[Tepuonnyeckoit cucreme
XHMHYECKHUX 3JieMeHToB /I. H.
MeHpeneeBa U 0COOEHHOCTHU
CTPOCHHS aTOMOB

04.02.2027

https://m.edso0.ru/9a519a98

21

du3ndyecKne CBONCTBA HEMETAIJIOB.

https://m.edsoo.ru/9a519a98




AJoTpornusi HeMeTaJuIoB (Ha
npuMepe KKCIopoa, cephbl,
docdopa u yriepona)

11.02.2027

22

XUMHYecKre CBOMCTBA TaJIOTE€HOB,
Cephl U UX COCTMHEHUHN

18.02.2027

https://m.edsoo.ru/143e2df7

23

XuMHYECKHE CBOMCTBA a30Ta,
docdopa u ux coenuHeHU

25.02.2027

https://m.edso0.ru/9a519a98

24

XHWMUYECKHE CBOMCTBA YTJIepo/ia,
KPEMHUS U UX COEMHEHUU

04.03.2027

https://m.edso0.ru/9a519a98

25

[IpuMeHeHu e BaxKHEN X
HEMETAJIOB U UX COCANHEHUI

11.03.2027

https://m.edsoo.ru/143e2df7

26

O0001IeHNE U CUCTEMAaTH3aLH
3HaHuM 110 TeMe «HemeTabs.
Brruncnenus mo ypaBHEHUsIM
XUMHUYECKUX PEAKIUN 1
TEPMOXUMUYECKHE PaCU EThI

18.03.2027

https://m.edso0.ru/9a519a98

27

[TpakTnueckas padota Ne 3.
«Pemrenne skcepuMeHTATBHBIX
3axad4 mo reme "Hemeramwier'"»

01.04.2027

https://m.edsoo.ru/9a519a98

28

KonTponbHas pabora mo remam
«Metaiel» n «Hemerab

08.04.2027

https://m.edsoo.ru/143e2df7

29

Heoprannueckue u opraHu4eckue
kucinotel. Heopranuueckue u
OpPraHUYEeCKHEe OCHOBAHUS

15.04.2027

https://m.edso0.ru/9a519a98

30

AMdoTepHbIC HCOPraHUYECCKHE U
OpPraHUYECKUE COCIMHECHHS.
I'enernueckas cBs3b
HEOPraHUYECKUX U OPTraHHMUECKUX

22.04.2027

https://m.edso0.ru/9a519a98




BCIICCTB

Ponb xumuu B obecriedeHun
HKOJIOTUYECKON, SHEPreTUY €CKOM 1

1 1 https://m. .ru/143e2df7
3 MUIIEBOI 0€30MMacHOCTH, PA3BUTHH 29.04.2027 ttps://m.edsoo.ru/143e2d
METUIIAHBI
ITpencraBnenus 00 00X HAYYHBIX
32 NPUHITAIIAX HpOMbimneHHoro 1 06.05.2027 https://m.edsoo.ru/9a519a98
HOJYYCHHUS] BAKHEUIIINX BEIIECTB
33 IIpome:kyToYHas aTTeCTALUS 1 13.05.2027 https://m.edsoo.ru/9a519a98
34 XuMus U 37I0pOBbE YETIOBEKA 1 90.05.2027 https://m.edsoo.ru/9a519a98
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NMpPoBepPsieMOro
pesyjabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHEro 0011ero 06pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘IeCKOﬁ XHUMHUHN

11

ChopMHUpOBaHHOCTh TIPENCTABICHUH O XUMHUYECKOW COCTaBISIOIICH
€CTECTBEHHOHAYYHOM KapTUHbI MHpA, POJIM XUMHUH B TIO3HAHUU
SBJICHUH TPUPOABI, B (OPMUPOBAHUU MBINUIEHUS U KYJIBTYpPbI
JAUYHOCTH, €€ (YHKIMOHAJIHHOM TPaMOTHOCTH, HEOOXOAMMOW JUis
pelieHuss TMPaKTUYECKUX 3a7ad M IKOJOTHYECKH OOOCHOBaHHOIO

OTHOHICHHA K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

1.2

Brnanenne cucremMoil XMMHYECKMX 3HAHHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararoInue MOHSTUSA (Moutekyna, BAJICHTHOCTb,
3EKTPOOTPULIATENIbHOCTh, CTENEHb OKMUCIECHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIH OOBEM, YIVIEPOAHBINA CKEJeT,
dyHKIMOHANBHAS ~ TpyMNa,  paguKalx,  HU30MEpHus,  H30MEpHl,
TOMOJIOTUYECKUM  psifi, TOMOJOIH, YIJEBOAOPOABL, KHUCIOPOI- H
a30TcoepKallie COCAMHEHHUs, OMONOTMYECKH aKTHBHBIC BEIECTBA
(yriaeBoabl, KUPBI, OENKN), MOHOMED, TOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCIMHEHHUS); TEOPUHU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opranmueckmx BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKHH S$I3BIK XUMHHU, (PaKTOIOTHYECKUE
CBEIEHHUS O CBOWCTBax, COCTaBe, TOJNYYEHHHM U OE€30MacHOM
UCIOJIb30BAHUM BAXKHEWIIUX HEOPraHUYECKMX M  OpPraHuYeCKUX

BEIIECTB B OBITY U MIPAKTUYECKOMN JESITEIbHOCTH YEI0BEKA

1.3

ChopMUpOBaHHOCT, yMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKU
NOHATUHM,  YCTaHABIMBATh  HMX  B3aUMOCBSI3b,  HCIOJBH30BAThH
COOTBETCTBYIOIIME TOHATUS NPH ONHCAHMHM COCTaBa, CTPOCHUS H

MpeBpalICHU OPraHUYEeCKUX COEAUHEHUN

1.4

chOpPMHPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIHUKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpam€HHON) ¢GOpMyN OpraHMYecKMX BeEIIeCTB M ypaBHEHUH
XUMHUUYECKUX PEAKIUM, U3TOTABIMBATH MOAEIH MOJIEKYJ OPraHUYECKUX
BEILIECTB U1 WUIFOCTPALMM HUX XHMHYECKOrO M IPOCTPAHCTBEHHOIO

CTpOCHHSI




1.5

ChopMupoBaHHOCT, ~ yMEHMI  YyCTaHABIMBATh  MPHHAIJICKHOCTD
U3YYEHHBIX OPraHMYECKHUX BEIIECTB MO HX COCTaBY U CTPOCHUIO K
ompenenéHHOMY Kjaccy (Tpynme) coeauHeHuid (yrieBoaopojbl,
KHUCIOPOA U a30TCOAEpXAIHe COCAUHEHHS, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHMsI), JaBaTb MM  Ha3BaHMs 1O  CHCTEMaTHYEeCKOU

Homenknatype (ITUPAC)

1.5

ChopMHupOBaHHOCTh YMEHUS OIpPENEsATh BHIbI XUMHUYECKOH CBS3U B

OpPraHUYEeCKUX COCTUHEHUSIX (OUHAPHBIC U KPATHHIE)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHUA NPpUMCHATD: ITOJIOXKCHU A TCOpUU
CTPOCHHUA OPraHUYCCKUX BCIICCTB A.M. BYTJ'IepOBa JUISA 00BACHEHUS
3aBHUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHHA MACChl BEUICCTB

YTI1eBO0POIBI. Kucnoponconepxamue " a30TCco/IepKaITUe

OpraHU4CCKUeC COCANHCHUS. BI)ICOKOMOJIeKy.]'IﬂprIe COCOMHCHUA

2.1

CpopmMupoBaHHOCTH YMEHUW TPUBOAWTH TPUBHUAIBHBIE HA3BAHUS
OTIENBHBIX OPraHWYECKUX BEHIECTB (ITUJICH, MPONUJICH, alleTUJIEH,
STHJICHIJIMKOJb, TIUIEPHH, (eHol, (OpMalbIEIua, ameTalbIer I,
MypaBbUHasi KHCJIOTa, YKCyCHas KHCJIOTa, OJIEMHOBas KHCJOTa,
CTeapHHOBAs KHUCJIOTa, TIIIOKO3a, (pyKTo3a, Kpaxmaj, IeJUI103a,

TJIMITMH)

2.2

ChopMupoBaHHOCT, YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHUE,
busnueckne W XWMHYECKHE CBOWCTBA THUIUYHBIX MPEIACTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHMYeCKHX BEIIeCTB (METaH, 3TaH, JTUJIEH,
NpONUIICH, aleTuieH, OyraaueH-1,3, merunOyramumen-1,3, OeHzom,
METaHOJI, 3TAHOJ, ATUJICHTJHMKOJb, TJIMLUEPUH, (PEHON, aleTanbAerus,
MypaBbHHasi U YKCYCHas KHUCIOTHI, TJIIOKO3a, Kpaxmal, LeJJI0J03a,

aMUHOYKCYCHasl KMCJI0Ta)

2.3

ChopMUpOBaHHOCTh YMEHHSI WIUTIOCTPUPOBATH T'€HETUYECKYIO CBS3b
MEXKAY  THOUYHBIMH  TPEICTABUTEISIMH  PA3IUYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMHIECKUX

peaKIuii ¢ HCIOJIb30BAaHUEM CTPYKTYPHBIX GOpMYII

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepHu30BaTh HUCTOYHUKH
YTJIEBOJOPOIHOTO ChIPhs (He(Th, MPUPOHBIN Ta3, YTOJb), CIIOCOOBI HX

nepepaboTKH U MPaKTUUEeCKOe MPUMEHEHHU e MTPOTYKTOB MepepadoTKu

XHUMHUA U )KNA3HBL. PacuéThl

3.1

CdopMupoBaHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHHI 00 OCHOBHBIX

MCTOAAX HAYYHOI'O IMO3HAHUS, UCITOJIb3YEMbBIX B XUMUU IIPU U3YUCHHUHN




BEIIECTB U XUMHUYECKHX sBJICHMH (HaOIIOAeHHE, W3MEpEHue,
JKCIIEPUMEHT, MO eI POBaHUE), HCIIOJIb30BAaTh CHUCTEMHBIE
XUMHUUYECKUE 3HAHUSA JUISL I[PUHATUSA pPEUIEHUH B  KOHKPETHBIX

JKHU3HCHHBIX CUTyallUAX, CBA3daHHBIX C BEHICCTBAMHU U UX IMIPUMCHCHHEM

3.2

ChopmMupoBaHHOCTH yMEHHH COOJIOIaTh IpPaBWIa TOJB30BAHUS
XUMHUYECKON TOCYIod W JabopaTOpHBIM O0OpYJOBaHWEM, a TaKXKe
npaBuja 0OpalleHus C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKUHUSAMHU

110 BBIITOJIHCHHUIO na60paT0pHHx XUMHYCCKUX OIIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUH TIJIAHUPOBATH W BBITTOJHITH XUMUYECKHUI
OKCIICPUMCHT (HpeBpameHI/m OpraHMYCCKUX BCHICCTB IIpU HAIr'pCBaHUMH,
HOJIyYeHU e STUJICHA U U3YYEHHE €r0 CBOWCTB, KaueCTBEHHBIE PEAKIHH
OpPraHWYEeCKUX BEUIECTB, JeHaTypauus OEIKOB IIpM HarpeBaHuH,
HOBCTHBIC pPCaKIUN 6€JIKOB) B COOTBCTCTBHU C IpaBHUJIaMH TCXHUKU
Oe3omacHocTH MpH OOpallleHuu C BeleCTBaMU U Ja0OpaTOPHBIM
000pyI0BaHUEM; IIPEACTABIATH pe3yJIbTaThl XUMHUYECKOTO
JKCIEepUMeHTa B (opMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUpPOBATH BEIBOABI HA OCHOBE ATHX PE3YJIbTaTOB

3.4

CdopmMupoBaHHOCTh YMEHHUI MPOBOJIUTH BBIUYUCICHUS 10 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WIIH
MPOAYKTA PEAKIIUU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

U3 UCXOJIHBIX BEIECTB UM MPOAYKTOB PEAKILIUHN)

3.5

CchopmMupoBaHHOCTH yMEHUHI KPUTUYECKU aHaJIM3UPOBATh
XMMHUYECKYI0 HMH(OpPMalNIO, MOIYy4yaeMyl0 M3 Ppa3HbIX HCTOYHHKOB

(cpenctBa MaccoBoit mHGOpMaIuu, cetb IHTEpHET U Ipyrue)

3.6

CpopMupoBaHHOCTh YMEHHH COOJIOAATh MpPaBUIA SKOJIOTUYECKU
1IeJIECO00PAa3HOr0 IMOBEACHUSI B OBITY M TPYIAOBOM JEATEIbHOCTH B
LEeJISIX COXPAaHEHUs CBOErO 3I0POBbS U OKPYKAIOIIEW IPUPOJHOU
Cpebl, OCO3HAaBaTh OINACHOCTb BO3/JEUCTBHSA HA JKUBbIE OpraHU3MBI
ONpeAeNEHHbIX OPraHMYECKUX BEIECTB, IOHUMAsi CMBICH IOKa3aTels
[IJK (mpemenbHO J0OHNyCTMMOW  KOHIIEHTPAllUM), MOSACHATH Ha
npUMepax CHocoObl YMEHbBIIEHUS U TPEJOTBPAIICHHUS HUX BPETHOTO

BOSI[CﬁCTBPIH Ha OpraHu3M 4€JI0BCKa

11 KVIACC

Kon
NMpoBEPsIEMOT0

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus




pe3yJibTara

1

TeopeTrueckrue OCHOBbI XUMUU

1.1

Bnanenune cucreMoi XMMHUYECKHMX 3HAHUM, KOTOpash BKIIIOYAET:
OCHOBOIIOJIATAIONIME  TMOHATHS  (XMMHUYECKHHA  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3J1eKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJEKyJa, BaJEHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHCJICHUSI, XUMHUYECKasi CBS3b, MOJb, MOJISIpPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAIUIMYECKAss pEMmIETKa, THUIBI XWMHUYECKUX pEaKIui
(OKHCITUTENTLHO-BOCCTAHOBUTENLHBIE, JK30- W DHJIOTEPMUYECKUE,
peakuuu WOHHOTO OOMEHa), PacTBOpP, DJCKTPOJUTHI, HEIIESKTPOJIHUTHI,
SJICKTPOJUTUYECKAs] ~ JUCCOLIMALIMS, OKUCIUTENIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOH pPEaKIMH, XUMUUECKOE PaBHOBECHE); TCOPUU H
3aKOHBI (TEOPHS BJIEKTPOIUTUYECKON auccouuannu, llepmonuueckuit
3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHUS MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMUH, (PAKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX,
CcoCTaBe, TONYyYEeHHUHM U O€30MaCHOM HWCIOIb30BAHUU BaXKHEHIINX
HEOPTaHMYECKUX BEHIECTB B OBITY M MPAKTUYECKOU JIEATEILHOCTH

YCJIOBCKa

1.2

ChopMUpOBaHHOCT, YMEHUH BBISBISATH XapaKT€pHbIE NPU3HAKU U
B3aMMOCBSI3b H3YUYEHHBIX IOHATUN, NPUMEHATH COOTBETCTBYIOLIUE
NOHATUS TNPHU ONUCAHUM CTPOECHUS U CBOMCTB HEOPraHMYECKHUX
BEUIECTB M WX MPEBPALIECHUN; BBISABISATH B3aUMOCBS3b XUMHYECKHUX
3HAHUI c HNOHATUSAMHU u N pEACTaBICHUSIMU OPYrux

C€CTCCTBCHHOHAYYHBIX ITPCAMCTOB

1.3

Bnagenue OCHOBHBIMH METOJAMM HAaY4YHOI'O IIO3HAHHA BCHICCTB H
XUMHYECKUX SBJICHHU (Ha6J’IIOI[eHI/Ie, HU3MCPCHUEC, OKCIICPUMCHT,

MO/ POBAHHE)

1.4

ChopMupoBaHHOCTH YMEHHI ONpENENIsATh BAJIEHTHOCTh W CTENEHb
OKHCJICHHS] XUMMUYECKHX DJIIEMEHTOB B COCAUHEHUSX Pa3JINYHOIO
cocTaBa, BHJ  XUMHUYECKOM  cBsi3u  (KOBaJleHTHas, MOHHAs,
METaJUIMYeCcKasi, BOAOPOIHAs]) B COCAMHEHUSAX, TUIl KPUCTAINYECKOU
pPEIIETKH KOHKPETHOI'O BEILECTBA (aTOMHAs, MOJIEKYJIIpHas, HUOHHAas,

MeTaJTnyecKas)

1.5

ChopMHUpOBaHHOCTh YMEHUHN OIpENENsaTh XapaKTep CpeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUI

1.6

ChopMuUpOBaHHOCTP ~ YMEHUSA  KJIACCH(PHUIIUPOBATh  XUMHUUYECKHUE
peaKuM MO Pa3IMYHBIM MPHU3HAKAM (YHCIY U COCTaBYy pearupyromux

BEIIECTB, TEIJIOBOMY O (]eKTy peakiuu, H3MEHEHUIO CTEleHen




OKHCJICHHA 3JICMCHTOB, 06paTI/IMOCTI/I pPCaKIuu, Y4aCTUrO

KaTaJm3aTopa)

1.7

ChopMUpOBaHHOCT,  YMEHUIl  COCTaBISATh YpaBHEHHS  peaKIHii
pa3IU4HBIX THUIIOB, IIOJHBIE M COKpPAIEHHBIE YPAaBHEHMS pEaKIMil
HMOHHOT0 00OMEHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX ATU PEAKLUU UIYT

JO0 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUW MPOBOAUTH PEAKINH, MOATBEPKIAOIINE
KAQUeCTBEHHBI  COCTaB  pa3jJMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIHUE B BOJHBIX

PacTBOpax HCOPraHUICCKUX BCHICCTB

1.9

ChopMHUpOBaHHOCT YMEHUH pacKpbIBaTh CYIIHOCTb OKHCIMTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii [IOCPENCTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaxunﬁ

1.10

ChopMupoBaHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XMMMUYECKOH peakluu OT pa3IUuyHbIX (GaKTOpOB

1.11

ChopMupoBaHHOCTh ~YMCHHMH  OOBSACHATH  XapakKTep  CMEHICHUS
XHUMHYECKOTO PAaBHOBECHS B 3aBHUCUMOCTH OT BHEIIHET'O BO3ICHCTBHS

(npuniun Jle llatense)

OO0mas 1 HeopraHu4ecKasi XuMust

2.1

CdopmupoBaHHOCTh yMEHHMIl packpbiBaTh cMbica [leproguueckoro
3aK0HA J.N. MenpeneeBa u JIEMOHCTPUPOBATH €ro
CHUCTEMATU3UPYIOIIYI0,  OOBSCHUTENBHYIO W  IPOrHOCTHYECKYIO

byHKIAN

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMH4YECKUX »3i1eMeHToB 1—4 mnepuonoB Ilepuoanueckoit
CUCTEeMBbl XUMHYeCKHX OdneMeHToB JI.M. Mennaeneesa, ucnonb3ys
HOHSTUSL  «S-, P-, O-3JIEKTPOHHBIE OpOUTAIN», «IHEPreTHYECKUE
YPOBHM»,  OOBSCHATb  3aKOHOMEPHOCTHM  H3MEHEHUS  CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M UX COEAMHEHMM 10 IEpHOJaM U Ipymiam

[Tepuoguueckoii cucreMbl xumudeckux 3nemeHToB .M. MenneneeBa

2.3

ChopMupoBaHHOCTh YMEHHW XapaKTEpPH30BaTh (OMKMCHIBATh) OOINKE
XUMHUYECKHUE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh  CYIIECTBOBAHME T'EHETUYECKOW  CBSI3U  MEXKIY
HEOPTraHWYECKUMH  BEIIECTBAMU C  TIOMOIIBIO ypaBHEHU I

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

24

ChopMHPOBAaHHOCTh ~ YMEHUH  yCTAaHABIMBAaTh  IPHHAJICKHOCTD

HEOPraHMYECKUX BEILIECTB IO MX COCTAaBY K OMNPENEIEHHOMY KJACCY




(rpynme) coenvHeHUil (IPOCThIE BEIIECTBA — METAJUIBl U HEMETaJUIbI,

OKCH/JIbI, OCHOBaHUs, KUCIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIN)

2.5

CdopMupoBaHHOCTH YMEHHI HCIIOJIH30BATh XUMUYECKYIO CHMBOIUKY
JUISL  coCTaBlieHHs (opMys BEImIECTB U ypaBHEHUH XUMHYECKHX
peakiuii, cucremarndyeckyro HoMmeHkinatypy (IUPAC) u TpuBHanbHbIE
Ha3BaHUSA OTICIbHBIX HEOPraHWYECKUX BeEIIeCTB (yrapHbIii ras,
YIJIEKUCIBIA Ta3, aMMHaK, rami€¢Has W3BeCThb, HeEraimiéHasi W3BECTb,

NUTHEBAs COfa, MUPUT U APYTHE)

2.6

CdopMupoBaHHOCT, YMEHHI XapaKTepu3OBaTh (OMHUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HNOATBEP)KIAaTh  CYLIECTBOBAHME  T'€HETHYECKOM  CBSA3M  MEXIy
HEOpPraHWYEeCKUMHU  BEIleCTBAMH € IIOMOILBIO  YpaBHEHUH

COOTBETCTBYIOIIMX XMMUYECKUX PEAKIIUI

2.7

ChopMupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBHINOIHATh XUMHUECKUN
SKCIIEpUMEHT (pa3jIoK€HUE MepoKcuia BOAOPOJAa B MPUCYTCTBUHU
KaTajau3aTtopa, ONpEAesIeHHE Cpellbl PACTBOPOB BEILIECTB C MOMOIIbIO
YHHUBEPCAJbHOTO HMHIWKATOPA, BIMSHHUE PA3IUYHBIX (DaKTOPOB Ha
CKOPOCTb ~XMMHUYECKOW peakluu, peakluuu MOHHOro oOMeHa,
KayeCTBEHHbIE PEeaKIIMU Ha cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTUOH aMMOHMSI, pELICHHE SKCIEpUMEHTAIBHBIX 3aJad 0 TeMaM
«Metamnel» U «Hemeraniab») B COOTBETCTBUU C MpaBUIAMH TEXHUKU
Oe3omacHOCTH MpH OOpalieHuu C BEHIeCTBAMU M J1aOOpaTOPHBIM
000pyIOBaHUEM; MPECTaBIIATh pe3yabTaThl XUMHYECKOTO
IKCIIEpUMEHTa B (opMe 3almuch ypaBHEHUH COOTBETCTBYIOIIUX

peakiuii u GOpMyIMpPOBaTh BBIBOJIBI HA OCHOBE STHX PE3yJIbTAaTOB

2.8

ChopMupoBaHHOCT, yMEHMI COOJIIOJATh MpaBHJIA IOJb30BaHUSA
XMUMHMYECKON MOCynoil u 1abopaTopHBIM O0OpPYIOBaHHEM, a TaKXKe
npaBuiia OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMU

110 BBIITOJIHCHHUIO J'Ia60paTOpHBIX XUMHYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT, ~ YMEHHH  XapaKTepU30BaTh XUMHUYECKHUE
IPOLIECCHI, JIEKAILMEe B OCHOBE IPOMBIIUIEHHOI'O MOJYyYEHUsSI CEpPHOM
KHUCJIOTBI, aMMHaKa, a Takke C(HOpPMUPOBAHHOCTH MPEACTABICHUN 00
O0MMX HAy4YHBIX NPUHIOUNAX M  OKOJIOTMYECKUX Mpobdiemax

XUMHUYCCKOI'o IIpOMU3BOACTBA

XHUMHUA U )KNA3HBL. PacuéThl

3.1

ChopMupoBaHHOCTH TPEACTABICHUNH O XMUMHYECKOW COCTaBIISIONICH

eCTeCTBeHHOHay‘IHOﬁ KapTUHbl MHPpaA, PO XHUMHUHU B IIO3HAHUU




SIBJICHUH TPUPONABI, B (OPMUPOBAHWUU MBIIUICHUS M KYJIbTYPBI
JUYHOCTH, €€ (YHKIHMOHAJIBHOW TIpPaMOTHOCTH, HEOOXOIUMOW IS
pEIICHHUS] TPAKTHYECKHMX 3aJlad M SKOJOTHMYECKHM OOOCHOBAHHOIO

OTHOIIEHUS K CBOEMY 370POBBIO M TIPUPOTHON Cperie

3.2

CdopmMupoBaHHOCTH YMEHUU KPUTHUYECKU aHAJIU3UPOBATH
XUMHYECKYI0 HH(OpMAINIO, TONy4aeMyl0 W3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBOi KOMMYHHKAIUH, ceTh VIHTEpHET U Ipyrue)

3.3

ChopMupoBaHHOCT, yYMEHUW COONIONATH TMpaBWIa OSKOJIOTHYECKU
ENIeCO00PA3HOro TMOBEACHHUS B OBITY W TPYIOBOW NEATEIHHOCTH B
IEeNsX COXPAaHEHUS CBOEr0 3J0POBbSI M OKPYKAIOWIEH IPUPOIHOM

Cpenbl

3.4

Oco3HaBaTh OIIACHOCTb BO3JCHCTBHS Ha JKUBEIC OpPraHu3Mbl
OHpeI[eJ'IéHHbIX BCIICCTB, ITIOHKUMas CMbICJI ITIOKAa3aTCIsa HI[K, IIOACHATDH
Ha IMpuMEpax CII0COOBI YMCHbBIICHUSA U HNPECAOTBPAIICHUA UX BPCAHOI'O

BO3JCUCTBUS HA OpraHu3M 4Y€JIOBCKa

3.5

CdopmupoBaHHOCTH YMEHHUI MIPOBOAUTH BBIYM CIICHUS c
WCIIOJIb30BAaHUEM TMOHSTHS «MaccoBas JOJiSI BEHIECTBA B pPacTBOPE»,
O0BEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKHX PEAKIHUAX, MacChl
BElIeCTBA WM 00BEMA ra30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce UM O00BEMY ONHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
TETIOBOTO 3¢ (eKTa peaknu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCHICCTB, NPCBpPALICHUA U COXPAHCHU S SHCPIUU




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHI/I‘IeCKOﬁ XNUMHUHN

11

[Ipenmer opraHuueckoll XUMHH: €€ BO3HUKHOBEHHME, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIECTB WM MaTepuasoB. Teopusi CTpOEHHUsS OpPraHMYECKUX

coenuHenut A.M. ByTiepoBa, €€ OCHOBHBIE MOJIOXKEHUS

1.2

CtpykTypHble (OpMYJBl OPraHUYECKMX BEIIECTB. [ OMoOJOrus, HU30MEpHs.
XHWMHUYECKas] CBSI3b B OPraHUYECKUX COCIUHEHUSX — OJWHAPHBIE M KPAaTHBIE

cs3u. [IpencraBienue o kinaccu Ky OPraHMIeCKUX BEIIECTB

1.3

Homenknatypa opraHnuecKuX COCIWHEHHH (CHCTEMaTH4eCKasl) U TPUBHAJbHBIC

Ha3BaHUS BaKHEHIIINX HpeI[CTaBHTGHeﬁ KJIaCCOB OpPraHM4YC€CKUX BCIICCTB

YrieBoaopojibl

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psl. MeTaH u 3TaH — npocTennme
IPEACTaBUTENN ajKaHOB: (U3WYECKHMe M XHMHUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U I‘OpCHI/IH), HaXO0XIACHUC B IPUPOAC, ITOTYUCHUEC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOECHHE, T'OMOJIOTMYECKUH psA. DTHIECH U NPONUJIEH —
IPOCTEUIINE MPEACTAaBUTEIN aJIKEHOB: (pU3HUeckre UM XHMHUYECKHEe CBOWCTBA
(peakuuMy THUIPUPOBAHUS, TaJOrC€HUPOBAHUS, THApPATAlMM, OKHUCICHHS U

HOJ'II/IMepI/IBaHI/II/I), MOJIY4YCHUC U IIPUMCHCHUC

2.3

Ankanuensl: OyrtamueH-1,3 u wmetunOyrtaauen-1,3: crpoeHue, BakKHEHIIME
XUMHUYECKHE CBOWCTBA (peakius nojaumepusanuu). [lomyuyeHne CHHTETHYECKOro

KayuyKa 1 pe3uHBI

2.4

AJKUHBI: cOcTaB U OCOOEHHOCTHU CTPOEHMSI, TOMOJIOTHUYECKUN PAl. ALETUIIEH —
OPOCTEHIINN MNpEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (QU3UUYECKUE U
XMMUYECKHE CBOMCTBA (peaklnuu ruApUPOBaHUs, FaIOTeHUPOBAHNUS, THpATALIUH,

rOpeHusi), MOJy4YeHUE U IPUMEHEHUE

2.5

Apenbl. bensonm: cocraB, cTpoeHue, (QU3MYECKUE W XUMUYECKHE CBOWCTBA
(peakuuy rajaoreHMpoBaHMsI U HUTPOBAHMUS), IOJIy4€HUE U TpUMeHeHue. Tomyour:
coCTaB, CTpoeHHe, (¢Hu3MYecKue U XUMHUYECKHe CBOMcTBa  (peakuuu
raJloreHUPOBAaHUsl W HUTPOBAHUS), IMOJY4YEHHE W MpUMeHeHue. TOKCHYHOCTh
apeHOB. ['eHeTHuecKkas CBs3b MEXKIy YIVIEBOAOPOAAMM, MPHUHAISKAIIMMHU K

pa3JIMYHBIM KJIaCCaM

2.6

[TpupoaHbIe UCTOYHUKHU YTIeBOA0OPOa0B. [IpupoaHbIii a3 U MOMyTHHIE HEQTIHBIE




ra3el. Hed1p u e€ mpoucxoxnenue. CrocoObl mepepaboTku HeTH: MeperoHka,
KPEKUHI (TePMHYCCKUH, KAaTaJMTUYECKHK), MUpoiu3. [IpoayKThl mepepaboTKu
HepTH, UX MPUMEHEHHE B TMPOMBINUICHHOCTH W B ObITy. KameHHBI yrombp u

MPOJIYKTHI €0 TiepepadboTKu

Kucnopoaconepxanmiye opraHu4eckue coeTuHEHMs

3.1

[TpenenbHbIe OHOATOMHBIE COUPTHL. METaHOI U ATAHOJ: CTPOEHUE, PU3NYECKue
U XUMHYECKHE  CBOMCTBa  (peakuMh ¢  aKTUBHBIMH  MeTaJlJlaMH,
rajJjioreHoBOJIOpOJIaMH, TOpEHHE), MpUMeHeHue. BomopoaHbie CBS3M MEXKIY
MOJIEKYyJIaMU cnupToB. /leficTBMEe MeTaHOIa M 3TAHOJIAa HAa OpraHU3M YeJOBEKa.
MHoroaToMHbI€ CIUPTHI. DTUIICHTIINKOJb U TJIMIEPUH: CTPOeHHE, PU3UUECKUE U
XMMHMUYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO  INEIOYHBIMH  MeETaJlJIaMH,
KayeCTBEHHAas pPEaKlMsi Ha MHOrOaTOMHBbIE CHUPTHI). JlelicTBME Ha OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/Ie rMOepruHa U OTUJICHT JIMKOJIA

3.2

denour: CTPOCHUEC  MOJICKYIJIbI, ¢)H3HHCCKH6 U XHUMHYECKHE CBOICTBA.

TokcuuHocTh (enona. [Ipumenenne enomna

3.3

Anbaerunbl ¥ KeTOHbl. DOpManblIeru, aleTalbIeru: CTpoeHHe, GU3HIECKUE U
XUMUYECKHE CBOMCTBA (pEaklMu OKHCIECHUS M BOCCTAHOBJICHHS, KauE€CTBEHHbIC

peaxkuuu), NoJIy4eHre 1 MpUMEeHeHHe

3.4

OAHOOCHOBHBIE TpenebHble KapOOHOBBIE KHCIOTHL. MypaBbUHasi U yKCyCHas
KHCJIOTBL: CTpOeHUE, GU3NYecKre 1 XUMUYECKHE CBOICTBa (CBOMCTBA, 00IIME IS
Kjlacca KHUCJIOT, peakuus dSTepuukaiuu), TMOJIydeHHEe U IpPUMEHEHHE.
CreaprHOBast M OJIEMHOBAsI KMCIOTHI KaK MPEACTaBUTEIN BBICIINX KapOOHOBBIX

KHUCIOT. MBIIa KaKk COJIM BBICIINX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC I[GI\/JICTBI/IG

3.5

Crnoxnble 2(Upbl KaK TPOU3BOJIHBIC KapOOHOBBIX KUCIOT. ['MAPONN3 CIIOKHBIX
a¢upoB. XKupsl. I'maponus xupos. I[Ipumenenue xupos. buonorudeckass posb

KUPOB

3.6

VYrineBonbl: cocTaB, Kiaccu(uKalus yriaeBogoB (MOHO-, IH- M IOJHACAaXapHIb).
['moko3a — mpocTedmuii MOHOcaxapu: OCOOEHHOCTHM CTPOEHHUS MOJIEKYIbI,
¢du3uvecKkue U XMMUYECKHUE CBOMCTBA (B3auMoelicTBue ¢ ruapokcugom meau(ll),
OKHCIIGHHE aMMHa4YHbIM pacTBOopoM okcujga cepebpa(l), BoccraHoBieHUeE,
OpoKeHue TIIIOKO3bl), HAXOXKJACHHE B MPUPOJE, NMPUMEHEHHE, OWOJIOTHYecKas
ponb. @orocunTe3. pykTo3za Kak u3oMep roKo3bl. Kpaxman u 1eni0103a Kak
npupoaHsle noiaumepsl. CTpoeHue Kpaxmana M UEeJUI0JIo3bl. Puznueckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KaUeCTBEHHAS PEAKIIHS C HOJI0M)

A30Tc0nep>i<amne OpPraHu4CCKHUC COCAMHCHUSA

4.1

AMMHOKHUCIOTEI KaK aM(i)OTepHI)IC OpPraHu4YCCKUueC COCAUHCHUSI. dusnueckue u

XMMHMUYECKUE CBOMCTBAa aMHHOKHCIOT (Ha mpuMmepe IaMuMHA). buonormueckoe




3HAUYEHUE aMUHOKHUCIIOT. IlenTu bl

4.2

benkn kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas,
BTOpUYHAST U TpPETHYHAs CTPYKTypa OeJIKOB. XUMHUYECKHE CBOIiCTBa OEJKOB:

TUAPOJIN3, ACHATYpalrs, KAHCCTBCHHBIC pCaKINN HA Oeku

BricokOMONEKyISIpHBIE COENMHEHUS

5.1

OCHOBHBIE TIOHSTHSI XHMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUW: MOHOMED,
noJIMMep, CTPYKTYPHOE 3BEHO, CTEMEHb IMOJIMMEPU3ALINH, CPEIHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUH —

noamMepusanus U MOJIMKOHACH Callust

5.2

9KCHepI/IMeHTaHBHH€ MCTOJbI HU3YUYCHHA BCIICCTB W HUX npeBpameHHﬁ:
O3HAaKOMJICHHUEC C 06pa3uaM1/1 MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC

b

Kay4yKoB. [loilydeHHe CHHTETHYECKOro KaydyKa U pEe3HHbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

TeopeTnueckre OCHOBbI XUMHH

1.1

XuUMHUYECKHid dreMeHT. AToM. Slapo aToMa, H30TONBL. DIJIEKTPOHHAS 000JIOYKA.
DHepreTuueckue YpoBHH, MOMAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, U-3JIEMEHTHI.
Oco0eHHOCTH pacrpeeNieHus] AIEKTPOHOB 10 OPOUTAISAM B aTOMaxX JJEMEHTOB

HEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTypalis aTOMOB

1.2

ITepunonnuecknii 3akoH u [lepuoandeckas cucreMa XMMU4ECKHUX d1eMeHToB J[. M.
MenneneeBa. CBs3p mnepuoAguueckoro 3akoHa u Ilepmonnueckoil cuCTEMBbI
XxumMudeckux 3yieMeHToB J[.M1. MeHneneeBa ¢ COBPEMEHHOM TEOpPHEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHMsI CBOICTB XHUMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX HMMH MPOCTHIX MU CIIOKHBIX BEIIECTB IO TPYyNNaM U MEPUOJAM.

3HaueHue MEPUOJUICCKOI'O 3aKOHA B pa3BUTUHU HAYKH

1.3

Crpoenue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHUYECKOH  CBA3M
(koBazieHTHAsT HEMOJISIpHAs W TOJISIpHAs, WOHHAs, MeTajuimyeckas). VoOHBI:
KaTHOHBI M aHMOHBI. MeXxaHNU3Mbl 00pa30BaHMs KOBAJIGCHTHOW XHUMHUUYECKOU CBS3H

(oOMeHHBIH U TOHOPHO-aKIeNTOPHBIH). BogopoaHas cBsi3b

1.4

BaneHTHOCTB. DIIeKTpOOTpULIATENBHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. UMbl KPUCTAIIIMUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUMNA KPUCTALIMYECKOW pemeTku. IloHsATHE O auCIepCHBIX

cucreMax. VcTHHHBIE U KOJUIOMAHBIC PaCTBOPBI. MaccoBas J0JIs1 BCIICCTBA B




pacTtBope

1.6

Knaccudukanus Heoprannueckux coennHennil. HomeHnknaTypa HeopraHu4eckux

BCIICCTB

1.7

XUMHAYECKas peaxkuusi. Knaccudukamms XUMUYECKUX peakuui B
HEOPraHMYECKOW W OPraHUYEeCKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEIECTB,

3aKOH COXpPaHCHUSA U MPEBPAILLICHHUA DOHEPTIUU ITPU XUMUUYCCKUX PCAKIHUAX

1.8

CKopoCTb peakunu, €€ 3aBUCUMOCTb OT PAa3JIUYHBIX (PaKTOPOB

1.9

O6paTI/IMBIe pCaKIuu. XUMHYECKOe PaBHOBECHUC. q)aKTOpBI, BIMAOIIMEC Ha

COCTOSIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [llatense

1.10

9J'IeKTpOJ'II/ITI/I‘IeCKa${ Jucconnanus. CunbHbBlE U cla0ble QJICKTPOJIATHI. Cpez[a
BOIHBIX PpaCTBOPOB BCIICCTB: KUCJIAs, HeﬁTpaana;I, meaovyHas. Peakiiuu noHHOTO

oOMeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTCILHBIC peakuuun

Heoprannueckas xumus

2.1

Hemeramnsl. [Tonoxenue HemeraiuioB B Ilepronnueckoil cucteMe XUMUYECKUX
anemenToB J[.MI. MeHnaeneeBa 1 0COOEHHOCTH CTPOCHHs aTOMOB. DU3HYECKHE

CBOMCTBa HEMETAJJIOB. AJIJIOTPONMS HEMETAJJIOB (Ha MpUMepe KUCIOPOoa, CEPHL,

tdocdopa u yrnepona)

2.2

XUMHUYECKUE CBOWCTBA BAKHEUIIMX HEMETAJJIOB (Tajlor€HOB, CEpbl, a30Ta,
dochopa, yraepoma W KpeMHHS) W HX  COEAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOJEPIKAIIUX KUCIOT, BOJOPOAHBIX coenuHeHuit). [lpumenenue

Ba)KHEUIIINX HEMETAJJIOB U UX COEAUHEHUN

2.3

Mertamnbl. [lonoxxenne MeramioB B Ilepmonudeckoil cucteMe XUMHUYECKHX
anemenToB J[.M. MenneneeBa. OcoOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOUEK
aToMOB MeTtasuoB. O6uume ¢uznueckue cpoiictBa MeraaoB. CrijiaBbl METaJUIOB.

DNEeKTPOXUMUYECKUH Pl HAIPSKEHUI METaJUIOB

24

XUMHUYECKUE CBOWCTBA BaKHEUIMX META/UIOB (HATpUM, Kalaui, KaJlbIUi,
MarHuii, allOMUHUNA, IIUHK, XpOM, Kelle30, MeIb) U UX coequHeHuii. OOmue

CITOCOOBI MMOJIY4YCHUA METAJLJIOB. HpI/IMeHeHI/IC MCTaJJIOB B 6LITy 1 TCXHHUKC

2.5

I'eneTnueckas CBSI3b HCOPraHu4YCCKUX BCIICCTB, IPUHAMICKAIINUX K pa3JIMYIHbIM

Kj1accaM

XUMUA U )KA3HD

3.1

Ponp xuMum B 0OECHEUEHUH SKOJIOTMYECKOH, DHEPreTHYEeCKON W MHUIIeBOU
0e30MacHOCTH, pa3BUTHH MeAWIMHBL [[OHATHE O HAyYHBIX METOJAX MO3HAHMS

BCIICCTB U XUMHNYCCKUX peaxunﬁ

3.2

[IpencraBnenns 00 OOIMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO IMOJYYEHUS




BAXKHEMIIMX BEUIECTB. YeENOBEK B MUpE BEIIECTB M MaTEpPUAJIOB: BAXKHEHIIUE
CTPOMTENBHBIE MaTepHajbl, KOHCTPYKILMOHHbIE MaTepUalibl, KPacKH, CTEKJIO,
KepaMHMKa, MaTepuaibl I DJIEKTPOHUKU, HAHOMAaTepHuasbl, OPraHUYECKUE U

MUHEpaJbHbIE YIOOPEHHUS

3.3

XuMus ¥ 370pOBbE UEJOBEKA: TMpaBWJA WCIOJIb30BAHMS JIEKAPCTBEHHBIX
MperapaToB, MpaBuia 0€30MacHOr0 HCIIOJIF30BAHUS IIPEMapaToOB OBITOBONH XUMUU

B IOBCEIHEBHOM KU3HUA




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus. 10 knacc. IN'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A.
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBemienue» * Xumus. 11 knacc.
[Ma6puensa O.C., OctpoymoB WN.I'., Cnankos C.A. AkirioHepHO€E 00111eCTBO
«M3parenscTBO «IIpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Meroanaeckoe mocodre — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, N.I".OctpoymoB, «O01mas XumMus B TeCTax, 3a7a4ax,
ynpaxsaenusx. 11 kmace» — M.: ipoda, 2023 ro.

3. O.C.TI'abpuensu, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 knacc:
KoHTponbHbIE U TPOBEpOUYHBIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kmacc: HactonbHas
kHUTa 1 yautessi». Yacts 1 — M.: JIpoda, 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET

®denepanbHbIii HHCTUTYT Mearoruyeckux u3Mepenui http://fcior.edu.ru
[udpossie obpazoBatenbHBIE pecypesl http://school-collection.edu.ru/catalog/
Karanor nudpoBsix oopazoBarenpHbIX pecypcos https://drofa-ventana.ru
I{udposbic 06pa3oBarenbHbIe pecypesl tps://resh. ru/subject/29






