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MNOSICHUTEJIBHASA 3AIIUCKA

[lporpaMma 1m0 XuUMUM Ha YPOBHE CpenHero obmero oOpa3oBaHuUs
pa3paboTtana Ha ocHoBe demepanbHOro 3aKoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS
dbenepanpbHOl 00pa3oBaTEIBHOM MPOrpaMMBbl CpeIHEro oO0mero ooOpa3oBaHUs
(®OIT  COO), mpencraBieHHbIX B dDenepalbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM cta"napre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
ydebHoro mnpeamera «XuMus» B 0Opa3oBaTeNbHBIX opraHuzanusax Poccuiickoit
Qenepanuu, pealu3yONIMX OCHOBHbIE OOpa3oBaTelibHbIE NPOTrpaMMbl, U
OCHOBHBIX TMOJOXeHUH «CTpareruy pa3BUTHS BocmHMTaHus B Poccuiickoit
O®enepanun Ha nepuon no 2025 roma» (Pacnopspkenue IlpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0JOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OINPEIEICHUIO
oOmielt crparernu 00y4eHHs, BOCIIUTAHUS U Pa3BUTHA OOYYaIOUIUXCS CPECTBaMHU
yuebHoro npeamera «Xumus» aiga 10—-11 kimaccoB Ha 6a30BOM YpOBHE COCTaBWIIU
koHuentyansHbie mojoxenus PI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJCH,
COJIepKaHUs, Pe3yJbTaTOB OOy4YeHUss W TpeOOBaHMU K YPOBHIO TOJTOTOBKU
BBIITY CKHUKOB.

XUMHUYECKOE oOpa3zoBaHue, MoJIy4yaeMoe BBIITY CKHUKaMHU
o01eo0pa3oBaTeNibHON  OpraHW3aIy, SBJSIETCS HEOThEMJIEMON YacThl0 HUX
obpazoBanHOoCTH. OHO CIYy)KUT 3aBEpIIAIOIIMM OTallOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYLIUX
[EJIOCTHOM CcHUCTEME XHMHYECKOTO oOOpa3oBaHusl. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbl, GOPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPHI
YeJloBeKa, a TaKKe HKOJOTUYECKHW OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY
3M0POBBI0 W TPUPOAHOU cpenme. Peammsyercs xumuueckoe oOpa3oBaHHe
00yUarIMXCs HA YPOBHE CpPEJHEro oOiiero oOpa3oBaHUs CPEICTBAMU Y4EOHOTO
npeaMeTa «XUMUS», COJIEpXKAHUE U MOCTPOCHHE KOTOPOTO OINpEIEiIeHbl B
nporpaMMe MO XHUMHH C YYETOM CHEIU(PUKA HAYKH XUMUHU, €€ 3HAueHUS B
MO3HAHUM TPUPOJLI U B MaTepUaIbHOW KU3HU OOIIECTBA, a TaKkKe C Y4yE€TOM
o0mMX 1eNe W TPHUHIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaHero oOrero oopaszoBanus B Poccutickoit denepanun.

XuMUs Kak dJEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK WUIpaeT 0coOyl0 POJib B
COBPEMEHHOM IMBWIM3AIMU, B CO3JIaHUM HOBOW 0a3bl MaTepuUaIbHOU KYJIBTYPHL
OHa BHOCHUT CBOM BKJaJ B (pOPMUPOBAHUE PALMOHAILHOTO HAYyYHOTO MBILIJICHHUS,
B CO3JaHHE LEJIOCTHOTO MPEICTaBIEHUSI 00 OKpY>KarolleM MUpE KaK O €IUHCTBE
OPUPOJIBI M YeJloBeKa, KOoTopoe (GOpMUPYETCS B XUMHUU HA OCHOBE IMOHUMAaHUS
BEII[ECTBEHHOTO COCTaBa OKPY’KAIOIIET0O MHPA, OCO3HAHUS B3aUMOCBS3U MEXIY
CTPOCHHUEM BEIECTB, X CBOMCTBAMU U BO3MOXHBIMH 00JACTSIMU MPUMEHEHUS.



TecHO B3aMMOJEHCTBYSI C APYTMMHU €CTECTBEHHBIMM HAayKaMH, XMUMUS CTajia
HEOTHEMJIEMON YaCThI0O MUPOBOW KYJBTYPbl, HEOOXOJAUMBIM YCIOBUEM YCIIEUTHOTO
TpyJAa M KU3HU Kaxkjaoro uieHa oOmectBa. CoBpeMEHHas XHUMHsI Kak Hayka
CO3MJAaTeNbHasl, KAk HayKa BBICOKMX TEXHOJIOTMM HampaBjeHa Ha peELICHHE
IOOABHBIX MPOOJIEM yCTOMYMBOTO pPa3BUTHUA YEJIOBEYECTBA — CBHIPHEBOW,
SHEPTETUYECKOH, MUIIEBOM, SKOJIOTUYECKONU OE30MaCHOCTH U OXPAHBI 3J0OPOBBSI.

B cooTrBercTBHM € OOmMMMHU IHENSIMH U MPUHIMIIAMU CPEIHEro OOIIEro
oOpazoBaHusi cojnepkanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI YPOBEHB
U3y4YEHUs1) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HAa OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOyuyarouiuxcsi, HEoOXOJMMYI0 UM Ui  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPHUEHTUPOB, YCIEUIHOTO BKJIOYEHUS B JKU3Hb COLMYMa, MPOJOJDKEHUS
00pa3oBaHus B pa3IMYHbIX 00JACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTaBisloliuMH ~ TIpeAMEeTa «XUMUS» SBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumuss» U «OO1ass M HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHHUs KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAyKu: cUCTEMa
3HAaHUW N0 HEOPTaHMYECKOW XUMUU (C BKIIOYEHUEM 3HAHUU U3 OOIIel XuMuu) u
oprannyeckoi xumuu. GOpMHUpPOBAHUE AAHHON CUCTEMBI 3HAHUW MPU HU3YyUEHUU
npeaMeTa o0OecHeurBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSTUMN, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa conepxkanusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HeOpraHuyeckass XuMus» chopMUpoBaHa B MporpaMme IO XHMHH Ha OCHOBE
CUCTEMHOT0 TOJX0Ja K M3y4YeHHIO YueOHOro Marepuana U 0OyCIOBJICHA
UCTOpUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHUW  HA  OMpPEACIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XMMHUHU BEIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUUYECKOW TEOPHUU CTPOCHHS OPTaHWYECKUX
COCIVHEHUN, a TaKKe Ha YpPOBHE CTEPECOXMMHUYECKMX U  DJIEKTPOHHBIX
npeacTaBieHuil o crpoeHun BemiecTB. CBeneHuss 00 uU3ydyaeMblX B Kypce
BEIIECTBAX JIal0TCSI B PA3BUTHUH — OT YIJIEBOJOPOJOB /0O CJIOMXHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUM. B Kypce OpraHMdecKOd XUMHUM I[OJyYarOT pa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusi MEepBOHAYAIbHBIC
NPEACTABICHUS O XUMHUYECKOH CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKaX BEIECTB,
3aBUCUMOCTHU CBOWCTB BEILLIECTB OT UX CTPOEHUS, O XUMUUYECKOU PEAKLIMHU.

[lon HOBBIM yrJOM 3peHUsS B MpeaMere «XuMus» 0a30BOT0 YpPOBHA
paccMarpuBaeTcs U3y4YEHHbIH Ha YPOBHE OCHOBHOro oOIIero o0pa3oBaHHUs
TEOPETHUUECKU MaTepuall U (PAKTOJIOTUYECKUE CBEACHHMS O BEUIECTBAX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudecKas
XUMHS» O00yYaromUMCsl TPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NepUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJIOTMYECKUX MO3UIIHH,



y0)XXe TMOHATh HCTOPUYECKOE HW3MEHeHHe (QYHKIMA 53TOro 3akoHa — OT
0000111aro111ei 10 00BSICHSIONIEH U MPOTHO3UPYIOMICH.

Envnas cucrema 3HaHMM O BAXKHEWIIMX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, & TAKXKE€ O XUMHUYECKUX PEaKIUSX, UX CYIIHOCTH M
3aKOHOMEPHOCTSX MpOTEKaHus pJomnojHsercs B Kypcax 10 um 11 kiaccos
3JIEMEHTaMH COJCPXKAaHUSA, HMEIOUUMHU KYyJIbTYPOJIOTHUECKUA W MPHUKIATHOU
XapakTep. OTH 3HAaHUA CIHOCOOCTBYIOT TIOHHMMAHHIO B3aMMOCBSI3M XHMHH C
IpYTMMH HayKaMH, pacKpbIBalOT €€ pojb B MO3HABATEIbHONW M MPAKTHYECKOU
NEeSTEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIWTAHUIO YBAXKEHUA K TPOLECCY
TBOpPYECTBAa B 00JACTU TEOPUU MU MPAKTUUECKUX MPWIOKEHUH XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJyieMax, CBSA3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIMBATh WH(MOPMALUIO U
NPUMEHATh €€ JUIsl TOINOJHEHUS 3HAHWM, PEIICHUS WHTEUICKTYAIbHbIX U
AKCIEPUMEHTAIBHBIX HCCIIENOBATEIbCKUX 3a/ad. B 1enoM conepskaHue yueOHOTro
npeaMmera  «XUMUS»  JTaHHOTO  ypOBHS  M3Y4YEHUSl  OPUEHTHPOBAHO  HA
dbopmMupoBaHUEe y OOYYArOMIMXCS MHUPOBO33PEHUECKON OCHOBBI JJII MOHHMAHHUS
bunocodckux wuuen, TaKUX Kak: MaTepUalbHOE E€IWHCTBO HEOPTAHUYECKOTO H
OPTaHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHUEM, IIO3HABAEMOCTh NPUPOAHBIX SBJICHUA IyTEM OJKCIEPUMEHTA U
pelieHusl MPOTUBOPEYUM MEXKIy HOBBIMHU (akTaMu H  TEOPETHUECCKUMU
NPEANOChUTKAMHU, OCO3HAHUE POJIM XUMHUM B PEIICHUU 3KOJIOTHYECKHUX MpoOJieM, a
TakKe MpoOsieM cOepeXeHHUsI IHEPTETUUECKUX PECYPCOB, CBHIPBS, CO3AaHMsI HOBBIX
TEXHOJIOTU W MaTEPHUAJIOB.

B rmmaHe pemeHuss 3agad4  BOCHUTAHUS, pa3BUTUA U COUMAIM3ALNU
00yYalIMXCs MNPUHATHIE MPOTPAMMON MO XUMHUM TOAXOAbl K OIPEAEIICHUIO
COJIep>KaHUsI U TIOCTPOCHHUS TpeIMeTa NpeaycMarpuBaroT (popmupoBaHue
YHUBEPCAIbHBIX y4EOHBIX JICHUCTBUM, UMEIOMUX 0a30BO€ 3HAUYCHHE IS
pa3MYHBIX BHUJOB JEATEIbHOCTU: pEUIeHUs MNpoOsieM, IOUCKa, aHaiu3a |
00paboTku mHpOpMaLMK, HEOOXOAUMBIX JJIsi IPUOOPETEHUS OTbITa MPAKTHYECKO I
U UCCIIEIOBATENbCKON JEATENLHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUHU
XUMUH.

B mpaktuke mnpenonaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaKk U HA YPOBHE CPEAHEr0 001Iero oopa3oBaHusi, MpU ONPeEICHUN
COJIepKaTeIbHON XapaKTEPUCTHKU LeNeld H3yYeHHUs] TMpeaMeTa HalpaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJULIUOHHO MPU3HAETCA (POPMHUPOBAHME OCHOB
XUMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHUECKOU
NEATEIIbHOCTA YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKON TOYKH 3PEHUS TAKOM IMOJAXOJ K OIPEHEICHUIO LEJIeH H3Yy4YCHHUs
NpEAMETA SBJISIETCS BIIOJHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU UEIAMHU HM3Yy4YEHHs] TpeaMeTa
«Xumust» Ha 6azoBom ypoBHe (10 —11 kJ1.) siBRsItOTCS:

e (GopMHpOBAHHE CHUCTEMBl XHMHYECKUX 3HAHUW KaK  BaKHEHIICH
COCTABJIAIONIEH €CTECTBEHHO-HAyYHON KapTHHBI MHUpPa, B OCHOBE KOTOPOU
JIeKAT KIFOYEBBIE TOHATHS, (yHIAMEHTAIbHBIC 3aKOHBI M TECOPUHU XUMUH,
OCBOCHHUE SI3bIKA HAYKH, YCBOEHHE M IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
00001IIeHnT MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMupOBaHUE U PA3BUTHUE MPEACTABICHUN O HAYUYHBIX METOJAX MO3HAHUS
BCIIECTB W XUMHUYECKHX peakluid, HEOOXOIUMBIX [JIsi TMPUOOPETCHHS
YMEHUN OpPHUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B IPHUPO/IE, B MPAKTUYECKONU U MOBCEIHEBHOMN JKM3HU;

e pa3BUTUE YMEHUI U CIIOCOOOB JEATEIBHOCTH, CBSI3AHHBIX ¢ HAOIIOJEHUEM U
OOBSCHEHHEM  XHMHYECKOTO JKCIEpUMEHTa, COOJIOJCHHEM  TPaBUII
0e30macHOro o0paleHus ¢ BeIeCTBAMM.

Hapsiny ¢ stum, copepskarenbHasi XapaKTEpUCTHKA IEJIeH U 3a/lay U3y4eHHUS
npeaMeTa B mporpaMMe Mo XMMHU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHUU
C HOBBIMHM MPUOPUTETAMU B CUCTEME cpefHero oouiero odpazoBanusi. CeroaHs B
OpernojlaBaHud ~ XUMHUM B OOJiblIell  CTemeHH  OTHAaéTcs  MpelrnoyYTeHHUe
NPAKTUYECKOW KOMIIOHEHTE coJepkaHus OOydYeHHus, OPUCHTHPOBAHHOW Ha
NOJATOTOBKY BBIIYCKHUKA 00LI€00pa30BaTelbHON OpraHu3aliy, BJAJICIOIIET0 HE
HAaOOpOM 3HaHMWM, a (YHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHUSIMU aKTHBHOTO MOJyY€HHUS 3HAHUM W MPUMEHEHHUS MX B PEabHOM >KU3HU
JUISL pELIeHUs] TPAKTUYECKUX 3a]ad.

B cBs3u ¢ 3TUM mnpu u3ydeHUM MpeaMera «XUMUS» JIOMHUHHUPYIOIIEE
3HaYEHUE NMPUOOPETAIOT TaKue IIeN U 3a7a4M, Kak:

amanrtanys oOydYarIIMXCs K YCIOBHUSIM JIMHAMHYHO Pa3BUBAIOLIETOCS MUDPA,
dbopMUpOBaHHWE  MHTEJUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO T'PaMOTHBIX
pelieHnii B KOHKPETHBIX >KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHHUEM;

dbopMupoBaHHe y  OOydYalOIIMXCA  KIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETCHIIMN), HMMEIONIMX YHUBEPCAIbHOE 3HAUCHHUE [JI1 PAa3IMYHBIX BHJOB
NEATEIIbHOCTU: pelIeHus mpoOieM, MOWCKa, aHaiau3a U o0padoTku HHPopMmaluu,
HEOOXOAUMBIX JUIsl MPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B I[IO3HAHWU XWMHH, a TaKXKe IS OIEHKA C TO3UIHHA
IKOJIOTUYECKON Oe30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB U XUMUYECKUX
NPOIIECCOB HA OPTAHMU3M YEJIOBEKA M MPUPOHYIO CPEy;



pa3BUTHE TMO3HABATENHLHBIX WHTEPECOB, WHTEIUICEKTYAIbHBIX W TBOPUYECKUX
COCOOHOCTEN 00yYaronuxcs: CHOCOOHOCTU CaMOCTOSITENIbHO MPHUOOpETaTh HOBBIE
3HAHUS 10 XVUMHH B COOTBETCTBUU C KU3HEHHBIMU TOTPEOHOCTSIMH, UCTIOIH30BATh
COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTUM JJIsi TOMCKAa M aHajau3a y4yeOHOW U
HAYYHO-TIOIYJIIPHON MHPOPMAIIMA XUMUYECKOTO COJIEPIKAHUS;

dbopMupoBaHUEe U pa3BUTHE y 00yYAIOUIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIICHHSI, HaOJI01aTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUH ¥ TPOBEICHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUE y oOOydJammmxcs yOSKIEHHOCTH B  TYMaHHUCTUYECKOU
HATPABJICHHOCTH XUMUHU, €€ BaXXHOW pPOJM B PEIICHUU TJIOOAIBHBIX MPOoOJIeM
palMOHAILHOTO MPUPOAOTIOIB30BaAHNS, MOMOJHEHUS YHEPTETUYECKUX PECYpPCOB U
COXpaHEHHUs] TPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETECHHUS OIbITa
UCTIOJIb30BAHMS TIOJyYCHHBIX 3HAHWW JUIS TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsIX, CBSA3aHHBIX C XUMHUYECKUMU SIBJIICHUSIMU.

B yueObHoM mnaHe cpemHero ooOmero oOpa3oBaHUS MPEIMET «XUMHUSI»
0a30BOTO YPOBHS BXOJWT B COCTaB MpeIMETHOH obmactu «ECTeCTBEeHHO-HAayYHbIC
PEIMEThD».

OO6miee 4ncIo 4acoB, OTBEAEHHBIX JIJIST M3YyUYCHHSI XUMUH, HA 0a30BOM YpPOBHE
cpenHero obmiero oOpaszoBaHms, cocraBisier 68 wacoB: B 10 kimacce — 34 gaca (1
yac B Heemo), B 11 kimacce — 34 ydaca (1 yac B Heenmo).



COIEPKAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHNYECKOM XUMUH

[Ipenmer opraHMYECKOM XUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYCHUE B
MOJIyYEHHH HOBBIX BEIIECTB M MaTrepualioB. Teopus CTPOECHHS OpPTraHUYECKHUX
coenuHenuit A. M. byTiepoBa, e€ ocHOBHbIE N0JI0KeHUS. CTPYKTYpHbIE (DOPMYJIBI
OpPraHMYECKMX BemiecTB. [oMomorus, wu3zoMmepus. XHUMHUYECKas CBA3b B
OPraHMYECKUX COEAUHEHUSIX — OJMHAPHBIC U KPATHBIC CBS3H.

[lpencraBnenne o kiaccupuKalMu OpraHUYECKUX BemiecTB. HomeHkmarypa
OpPTraHUYEeCKUX COCAMHEHUN (CUcTeMaTuueckas) ¢ TpUBHAJbHBIE Ha3BaHUs
BAKHEHIINX MPEACTABUTENEH KJIACCOB OPTaHMYECKUX BEILECTB.

OKCIIEpUMEHTAIIHBIE METOAbl M3Yy4YEHUS BEIIECTB M HX IPEBpPALICHUM:
O3HAaKOMJIEHWE ¢ oO0pa3llaMl OpraHMYEeCKUX BEIIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ OPraHUYECKHX BEIIECTB, HAOMIOEHUE U
ONMCAHUE JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPTAHUYECKUX BEILECTB
P HarpeBaHuM (IUIaBJjeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOECHHE, TOMOJIOTUYECKUH psAa. Meran u 3TaH —
NPOCTEUIIINE TPEACTABUTEIM aJKaHOB: (U3WYECKUEe U XUMUYECKHE CBOWCTBA
(peakiu 3aMeIleHUsT M TOPEHHUs), HAXOXKJECHHWE B TMPUPOJE, TMOJy4YeHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTHYECKUN PsAA. DTWICH U NPOIWJIEH —
OpOCTEUIINE TMPEACTABUTENN AaJIKEHOB: (U3MYECKHEe W XHMHYECKHE CBOMCTBA
(peakuMyd TUAPUPOBAHHUSA, TAJOTCHUPOBAHMS, THUApPATALMM, OKUCICHUS W
NOJIMMEPU3ALINH), TTOJTYyUYEHHE U PUMEHEHUE.

Ankaauensl: OyTtaauen-1,3 u MerunOyrtaaueH-1,3: crpoeHue, BaxKHeHIIne
XUMHUYECKUE CBOICTBa (peakiusi mnoiuMepusanuu). [lomydeHne CHHTETHUECKOTO
KayudyKa U pe3UHBL

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHNA psAl. ALETUIECH
— TPOCTEHMIIUNA TPEACTaBUTENh aJIKUHOB: COCTaB, CTpOEHUE, (U3MUECKHE U
XUMHUYECKUE CBOWCTBA (peakluu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIpaATAalUH,
TOPEHMS ), TOTYUECHUE U MPUMEHEHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (puU3NYECKUEe U XHMHYECKHE CBOMCTBA
(peakuuy rajJoreHUpOBaHUS U HUTPOBAHMS), MOJyYEHUE W NpUMEHEeHue. Toayon:
cocmas, cmpoeHue, uauyeckue U  XUMuUyeckue  ceoucmea  (peaxkyuu
2ANI02EHUPOBAHUSL U HUMPOBAHUS), NOJYyueHue u npumenenue. TOKCUYHOCTD



apeHoOB. ['eHeTHdecKkas CBA3b MEXAY YIIEBOJOPOJAMH, IPUHAMICKAIMMHU K
Pa3IM4YHBIM KJIACCaM.

[IpupoaHbIE HWCTOYHUKHU YTIIEBOAOPOAOB. [lpuponsHslii ra3 W NOIyTHBIE
HeTsHble Tazpl. Hedth m e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKHM, KaTaIUTUYECKUM), muposm3. IlpoaykTel
nepepaboTku HeTH, WX MPUMEHEHHE B MPOMBIILUIEHHOCTH U B ObiTy. KaMeHHbI
yTOJIb U MPOAYKTHI €ro NepepaboTKH.

OKCHEepUMEHTAJbHbIE METOJAbl HW3y4YEHHUs BEUIECTB M MX MPEBpAICHUM:
O3HAaKOMJIEHWE C oO0pa3llaMHM IUIaCTMAacC, KayuyyKOB M PE3HHbI, KOJUIEKIUH
«Heptp» u  «Yromp», MOAENMPOBAHME  MOJEKYJ  YIJIEBOJAOPOAOB U
raJOTeHONPOU3BOAHBIX, MPOBEACHUE MPAKTUYECKOW pPabOTHI: MOJyUEHHUE STUIICHA
Y U3yYEHUE €T0 CBONCTB.

Pacué€rnble 3amaun.

BbluncneHuss 1o ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMa,
KOJINYECTBA MCXOJIHOTO BEIECTBA WM MPOAYKTA PEAKIMU IO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOIHBIX BELIECTB WM MPOIYKTOB PEAKIIMH).

Kucaopoacoaepsxamme opranHnyeckmue coenHeHUs

IlpenenbHble  OAHOATOMHBIE CIOHUPTBL. METaHON M 3TaHOJN: CTPOEHHUE,
(u3nyeckue W XUMHUYECKHE CBOMCTBa (peakuM C AaKTHBHBIMU METaJUIaMHU,
raJIoTEHOBOJIOPO/IaMH, TOpPEHHUE), IpPUMEHEHUE. BoJOpOIHbBIE CBA3M MEXAY
MOJIEKYJIaMH COUPTOB. JIeliCTBME METaHOJIa U 3TaHOJa HA OPraHU3M YEeJIOBEKa.

MHoroaroMHsle  COMPTHL. ~ OTWICHIJIMKOJb W  [JHMLEPUH:  CTPOCHHE,
¢u3nueckue W XUMUYECKHME CBOMCTBAa (B3aUMOJEWCTBUE CO  ILEJIOYHBIMU
METaJUIaMH, KauyeCTBEHHAs pEeaklus Ha MHOIOATOMHBIE CHMPTHI). JlelicTBue Ha
OpraHu3M 4enoBeka. [IpuMeHeHne mmueprHa W 3TUICHITIMKOJIS.

®deHo:  cTpOoeHHE MOJEKYJbl, (U3UYECKUEe M XUMHUYECKHE CBOWCTBA.
Toxcuunocts (enona. [lpumenenune denomna.

Anpneruasl U kemowuvi.  DPopManbAErHl,  ALETAIBAECTUA:  CTPOEHHUE,
(u3nyecKkue W XUMUYECKHE CBOMCTBA (PEAaKIMM OKHCJIEHUS M BOCCTAHOBJICHUS,
KayeCTBEHHBIE PEAKIMH), [TOJTYyUYECHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpenesibHble KapOOHOBBIE  KHCIOTHL. ~MypaBbuHAs W
YKCYCHasl KUCJIOTBL: CTpO€HHe, (hU3MYEeCKue M XMMHYECKUE CBOMCTBa (CBOICTBA,
o01mue sl Kjacca KHUCIOT, peakius dTepuukanum), noayuyeHue U NpUMEHEHHE.
CreapuHOBasi M OJIEMHOBAas KHCJIOTHl KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCJIOT, HX MOIOLIEE IEHCTBUE.

Cnoxuble 3(upbl Kak MNPOMU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['mapomnms
cioXHbIX 3¢upoB. Kupsl. ['mapomus xupos. [Ipumenenue xupos. buonornueckas
pOJIb JKUPOB.



VYrneBoasl:  cocraB,  Kiaccudukanus — yriaeBogoB  (MOHO-, AuU- WU
nojucaxapuasl). ['Moko3a — mMpocTermuii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJbI, (U3MYeCKue ¢  XUMHUYECKHE CBOWCTBA (B3aUMOJICHUCTBHE C
ruapokcuaom Meau(ll), okucieHre amMMuadyHBIM pacTBOpoM okcuua cepedpa(l),
BOCCTAaHOBJICHHE, OpOXEHHWE TJIIOKO3bl), HAXOXKJICHHWE B TPHPOJE, NPUMEHEHHE,
ouonornyeckas poiib. Dotocunte3. OpyKTO3a KAK U30MEP TIHOKO3bI.

Kpaxman u nemmono3a kKak mpupojHbie mojuMepbl. CTpoeHue Kpaxmana u
HeJUTtoNo3bl.  DuU3nMueckue UM XUMHUYECKHME CBOMCTBA Kpaxmaya (TUIpOJIn3,
KauyeCTBEHHAsl PEaKIusi C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HW3YYEHUS BEIIECTB U WX TNPEBPAIlCHUIA:
npoBeicHre, HaOMIOJeHHe M OINUCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIOUPTOB, KAYECTBEHHBIE PEAKIMM OJHOATOMHBIX CHHPTOB (OKHCIEHHE 3TaHOJa
okcugom wMenu(ll)), MHOroatomMHBIX CHHPTOB (B3aUMOJCHCTBUE TIMIIEPUHA C
ruapokcuaoM Menu(ll)), ampaerunoB (OKUCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) u runpoxcumom wmenu(ll), B3auMonecTBue Kpaxmaiga € HOJOM),
NpOBEACHUE MPAKTUYECKOW PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss 1o ypaBHEHMIO XHMHMYECKOW peakuumu (macchl, 00BbEMa,
KOJIMUECTBA MCXOJHOTO BEIIEeCTBAa WM MPOJYKTa PEaKUH MO HU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM MPOJIYKTOB PEAKIUH).

AzoTcojepKaiue OpraHnIecKrue COCTUHEHMS.

AMMHOKHCTIOTBHI Kak aM(OTEpHbIE OpraHUYecKue coenuHeHus. duznyeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpHUMeEpe MuiMHA). buosornueckoe
3HaY€HUE aMUHOKHUCHOT. [lenTuppl.

benkn kak mnpupoAHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, JIEHATYpalus, KAYECTBEHHBIC PEAKIIMN Ha OCIKU.

OKClepUMEHTaIbHbIE METOJbl M3y4YEHHUs] BEUIECTB M MX MPEBpAIICHUN:
HaOJII0JICHE U ONKMCaHWE JAEMOHCTPAIMOHHBIX OMBITOB: JIEHATypalus OeJIKOB MpH
HArpeBaHWH, [IBETHBIC PEAKINH OCJIKOB.

BricokoMoJieKyJIsIpHBIE COeTUHEe HUS

OcCHOBHbIE TIOHSTHUSI XUMHUHU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEpPH3AINH, CPEIHSS MOJICKYJIspHas
macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH —
NOJIMMEPU3ALUS Y TOJMKOHIEHCAIHS.

OKCNEpUMEHTAJLHBIE METOJbl U3Y4YEHHUS BEIIECTB M WX MPEBPAIICHUM:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MeXnpeaMeTHbIE CBS3H.



Peaymszanyss MEXIpEeIMETHBIX CBSA3EU IIPU U3YUYEHUU OPTaHUYECKOU XUMUU B
10 xmacce OCYIIECTBISICTCS Yepe3 MCIOJb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAYYHBIX MOHATHM, TaK W TOHSITHH, SIBISIOIIUXCS CUCTEMHBIMU JUISI OTIIEIBHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOuue ecTecTBEHHO-HAy4YHBbIC MOHSTHSA: SBJICHHUE, HAYYHBIA (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAM3, CHUHTE3, KiIaccu(HKaIWsi, MEePpUOJAIHOCTh, HAOIIOJCHUE,
U3MEpEeHUe, YKCIIEPUMEHT, MOJIEIUPOBAHHUE.

®duszuka: Marepusi, DdHeprusi, Macca, aToM, OJJEKTPOH, MOJIEKYyJa,
SHEPTeTUYECKUI ypPOBEHb, BEILIECTBO, TeNO, O0O0BEM, arperaTHO€ COCTOSHHE
BEIECTBA, PU3NYECKUE BEIMYUHBI M CIUHUIBI UX U3MEPEHHUS.

buonorusi: knerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
dboTocuHTE3, OMOJOTUYECKHM AaKTUBHbIE BellecTBa (OENKHU, YIJIEBOJIBI, KUPBHIL,
(dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOTIAEMbIC, TOIUIMBO,
pecypchl.

TexHonorusi: mNHIIEBbIE TNPOIYKTHl, OCHOBBI pPAIMOHAIBHOTO MUTAHMUS,
MOIOIIIUE CPEACTBA, JIGKAPCTBEHHBIE M KOCMETHYECKUE Tpernaparhl, MaTepuasbl U3
UCKYCCTBEHHBIX M CUHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPI'TAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XMMUH

XUMHUYECKUN 3JIeMEHT. AToM. Sapo aroMa, H30TONBL DIJIEKTPOHHAS
00o0Ji0uKa. DHEPreTUUecKue ypOBHHU, MOAYPOBHU. ATOMHBIC opOwuramu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenereHus 3JIEKTPOHOB MO OpOUTAsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAST KOHPUTypaIysi aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuonnueckass cucTeMa XMMHUYECKUX SJIEMEHTOB
J. . Menneneea. CBsI3p NMEPUOAUUYECKOTO 3aKOoHA U lleproanueckoil cUCTEMBI
xumuueckux snemeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XUMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOXHBIX BEHIECTB IO TPYyMNNaM U MEPHOJaM.
3HaYeHUE NEPUOAUYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XHUMHMYECKas CBA3b. BUIbl XUMHUYECKOW CBSI3H
(KOBaJIeHTHasT HEMOJISIpHAs W TOJISIpHAasi, MOHHAs, MeETauInyeckas). MexaHu3Mbl
00pa3oBaHusl KOBAJIEHTHOM XUMWYECKOM CBsi3M (OOMEHHBIH W JOHOPHO-
akuenTopHsii). Bomopoanas cBs3b. BalleHTHOCTb. DIEKTPOOTPHULIATEIBHOCTD.
Crenenb okucnenusi. IoHbl: KaTUOHBI U aHUOHBI.



BenjectBa  MOJIEKYJIIDHOTO M HEMOJIEKYJSIPHOTO ~ CTPOEHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEMIECTBA. [HIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEWLIECTB OT TUIA KPUCTALUINYECKON PELIETKU.

[lonsitue o pgucnepcHbIX cuctemax. VCTHHHBbIE W KOJUIOWJIHBIE PACTBOPBHI.
MaccoBas 110Js1 BEIIECTBA B paCTBOPE.

Knaccuduxarms HEOPTaHUYECKUX COCIMHECHUM. Homenxknarypa
HEOPTaHMYECKUX BEHIECTB. ['eHeTHuecKkass CBsSI3b HEOPTaHMYECKUX BEILIECTB,
NPUHAJICKANX K PA3TMYHBIM KJIACCAM.

Xumuueckas — peakuua.  Kmaccudukamuss — XMMUYECKMX — peakiuil B
HEOPTaHMYECKOW W OPTaHMYECKOW XMMHUHU. 3aKOH COXPAHEHHUS MaccChl BEILIECTB,
3aKOH COXPAHEHHUs W MPEBPAICHUS SHEPTUHU NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3M4HbIX (pakTopoB. OOpaTuMble
peakuuu. XuUMHYECKOE€ paBHOBecHE. DakTOpbl, BIMSIOIIME HA COCTOSHHE
xumuyeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTposuTudeckas gucconmanus. CuibHble U ciadbie anekTpoautsl. Cpeaa
BOJIHBIX PACTBOPOB BEILECTB: KUCIAsl, HEUTpaJIbHAs, LIETOYHAS.

OKUCIIUTENTFHO-BOCCTAHOBUTEIbHBIE PEAKIUU.

OKCIIEPUMEHTAIIHBIE METOABl M3Yy4YEHUS BEHIECTB M HX IPEBpPAlICHUM:
neMoHcTparus Tabmui «lleproanueckas cucrtema XuMuUeckux asjementoB JI. .
MenpeneeBay, W3ydYeHHE MOJEICH KPUCTAUIMYECKUX PEIIETOK, HaOIoJeHUEe U
OTMCaHUE JAEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3sI0KEHUE MEPOKCUIA
BOJIOPOJIa B NPUCYTCTBUH KaTalIU3aTOpa, ONPEAEICHUE CPEIbl paCTBOPOB BEILIECTB
C TOMOINBI YHHUBEPCATBHOTO HHIUKATOpPA, pPEaKIUd HOHHOTO OOMeHa),
NpoBe/IeHUEe NPaKTHYECKON paboThl «BmusiHue paznuyHbiX (aKkTOpOB HA CKOPOCThH
XUMHYECKON PEaKIUn».

Pacuérnble 3anaun.

Pacu€rel 1m0  ypaBHEHMSIM XUMHUYECKMX peakuuid, B TOM  YHCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C HCIOJB30BAHUEM IIOHATUS «MacCOBasd
JIOJIS1 BEILIECTBAY.

Heoprannueckasi xumusi

Hemeraimbel.  [lonoxxenune  HemeramioB B llepuogunueckoid  cucreme
xumudeckux syeMeHToB J[. M. MenpaeneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha TMpUMepe
KHCIIOpoaa, cephl, hocdopa u yriaeposa).

XYUMHYECKHE CBOMCTBA BaXKHEHMIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yrmepoma M KpeMHHS) M HUX  CcOeAuHEHUH  (OKCHJIOB,
KUCIIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUN).

[IpuMeHeHne Ba)XHEUIINX HEMETAUIOB U UX COCIUHEHUU.



Meramibl. Tlonoxxenne MmeraisoB B Ilepuonnueckoil cucremMe XUMHUYECKUX
sanementoB J[. M. MenneneeBa. OcoOEHHOCTH CTPOEHHUSI JJIEKTPOHHBIX 000JI0YEK
aTomMoB MertayuioB. OOmue ¢dusnueckue cBoiictBa MeTawioB. CrulaBbl METalIOB.
DNEKTPOXUMHUYECKUNA DSl HAPSKEHU METaJlIOB.

XYWMHUYECKHE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpUM, Kaavi, KaJlbLIWH,
MarHui, aTlOMHHHAM, ITUHK, XpPOM, JKEJI€30, MEJIb) U X COCAUHEHUN.

OOuue cnocoObl moayudeHus MeTawioB. [IpuMeHeHue meTamioB B ObITY U
TEXHUKE.

OKCIEPUMEHTAIIHBIE METOABl M3YyUYEHUS BEIIECTB M HX IPEBpPAlICHUM:
u3y4deHue KoJuleKimu «MeTaibl W CIUIaBb», 00pa3loB HEMETAUIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3aJay, HAOJIOJECHWE W OINHWCAaHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJIEUCTBHE THIPOKCHIA AIOMHHHS C PAacCTBOPaMHU
KUCJIOT U 1Ie0YeH, KaueCTBEHHbIE PEAKIIMK HAa KATHOHbI METAILIOB).

Pacuérneie 3amaum.

Pacuérel Macchl BemiecTBa wiM 0ObEMa ra3oB IO H3BECTHOMY KOJUYECTBY
BEIECTBA, Macce WiIM 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIICCTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJHO
U3 BEILIECTB UMEET MPHUMECH.

XuMHUA ¥ )KU3Hb

Ponp xumum B oOecriedeHHM SKOJOTUYECKOW, IHEPTEeTUUECKON M MHUIIEBOU
0€30TMacHOCTH, pPa3BUTUM MenuIUHbL [loHATHE O HAyYHBIX METOJaX ITO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKIUH.

[lpencraBnennss 00 OOMIMX HAay4YHBIX MOPUHIMIAX  [POMBIILIEHHOTO
IIOJTyYEHHMsI BaXKHEHIINX BEILIECTB.

YemoBeK B MHpPE BEUIECTB M MATEPUAIOB: BAKHEWIIHNE CTPOUTEIIBHBIE
MaTrepuaibl, KOHCTPYKIMOHHBIE MaTe€pHUalibl, KpPACKU, CTEKJIO, KEepaMHKa,
MaTepuabl NIl AJIEKTPOHUKH, HAHOMATEpHUAJIbl, OPTaHUYECKHE W MUHEPaIbHbIE
yI00peHus.

XvMHUSIT W 30pOBbE YEJIOBEKA: MPABWIA HCIOJb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, NpaBwia 0E€30MACHOTO HUCIOJBL30BAHUS IPENapaToB OBITOBOW XUMHUU
B IOBCETHEBHOM >KH3HH.

MexrpeIMeTHbIE CBSA3U.

Peanmuzanusi  MeXNOpeIMETHBIX  CBSi3eM  MpU  HM3ydYeHHMH  OOIer u
HEOpraHnyeckor xumud B 11 Kiacce OCyIIECTBISETCS 4YE€pe3 HCMHOJIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATUNA, TaK MW TOHATUH, SBISAIOUIUXCA
CUCTEMHBIMH JJIsl OTAEJBHBIX MPEAMETOB €CTECTBEHHO-HAYUHOTO IUKJIA.

OO01mue ecTeCTBEeHHO-HAyYHbIE TOHSITHUS: HAay4yHBIA (DakT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCUPUKalUsi, TEePUOJUIHOCTh, HAOJIOEHUE,
3KCHEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHHE, SIBJIICHHUE.



duzuka: Matepusi, SHEPIHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOI, PaJIUOAKTUBHOCTh, MOJIEKYJIA, YHEPTETHUECKUI YPOBEHb, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3NUECKHUE BEIWYMHBI U €AMHUIIBI X
U3MEPEHUsI, CKOPOCTb.

buonorusi: KkieTka, OpraHW3M, DJKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPOSJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

I'eorpadus: MuHEpa b, TOPHBIE MOPOJBI, MOJIE3HBIE MCKOMAEMbIe, TOIUIMBO,
pecypcChL

TexHonorus: XUMHYECKash TMPOMBIIUIEHHOCTh, METAJUTypTHsi, MPOHU3BOJICTBO
CTPOUTENBHBIX MAaTepHajoB, CEILCKOXO3SHCTBEHHOE TMPOW3BOJICTBO, IMHUIIEBAs
NPOMBIIIUIEHHOCTh,  (hapMaleBTHUECKash  MPOMBIIUICHHOCTh,  IPOHM3BOJICTBO
KOCMETUYECKHX TpenapaToB, MPOW3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHANOB,
AIIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI TIO0 XMMKWN
HA BA30BOM YPOBHE CPEAHEI'O OBIIIEI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaraM OCBOCHUSA
00y4JarolmMuMucsi TporpaMM CpeaHero oOmiero oOpa3oBaHUs (JMYHOCTHBIM,
METANpPEIMETHBIM W TOpeAMETHbIM). HayyHO-MeTOAMYECKOW OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMM CPEIHEro oOIIero
00pa3oBaHus SIBISIETCSI CUCTEMHO-/IEATEIbHOCTHBIN MOAXOJ.

B COOTBETCTBMHM C CHCTEMHO-AEATEIIBHOCTHBIM IIOAXOJIOM B CTPYKType
JUYHOCTHBIX PE3YJIFTaTOB OCBOEHUS MNpenmera «XUMUsD» Ha yPOBHE CPEIHETO
o011ero oOpa3oBaHus BBIACIECHBI CIEAYIONIUE COCTABIISIONINE:

OCO3HaHWE OOYYAONIMMHUCS POCCHUHCKON Tpa)KTaHCKOW WICHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIECIICHUIO;

HAJIMYUE MOTHUBALIMU K 00y4ECHHUIO;

LEJICHAIIPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHUIl JMYHOCTU HAa OCHOBE
KITIOUEBBIX IIEHHOCTEM M UCTOPUYECKUX Tpaauluii 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOImMXCS PYKOBOJICTBOBAThCS B CBOEH
NEATEIIbHOCTA I1IEHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKAaMH, MPUCYUIMMH IEJIOCTHOM
CUCTEME XUMHUYECKOro 00pa3oBaHMUs;

HAJIMYUE TMPABOCO3HAHUS HKOJOTHYECKON KYJIbTyphl U CIOCOOHOCTU CTaBUTh
LEJIM U CTPOUTD )KM3HEHHBIE IUIAHBI.

JInuHOCTHBIE pPE3yIbTAaThl OCBOCHUA MpeaMera «XUMHs» JOCTUTalTCsi B
€IMHCTBE Y4uyeOHOW ¥ BOCHHUTATEIbHOW JIEATEILHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKUMU, COLUMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU
U UJeallaMH POCCHUCKOTO TPaKJAHCKOrO OOIlecTBa, MPHUHSATHIMU B OOIlECTBE
HOpMaMUd W M[paBWIaMU  TOBEAEHHUS,  CHOCOOCTBYIOIIMMHM  IpoleccaMm
CaMOTIO3HAHUSI, CAMOPA3BUTUSI W  HPABCTBEHHOTO CTAHOBJICHUS  JIMYHOCTH
00yJaronmxcs.

JInyHOCTHBIE  pe3yJIbTaThl OCBOCHUS Mpeamera «XUMHS»  OTPAKAOT
c(OPMUPOBAHHOCTh OIBITa TO3HABATEIILHOM W MPAKTUYECKOW JesTeIbHOCTH
00yyYaronuxcs Mo peanu3alyd NPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpamaaHCcKOro BOCIIMTAHUSA:

0CO3HAHUS OOYYaIOIUMHUCA CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00s3aHHOCTEM,
YBAKEHUS K 3aKOHY U IPaBOMOPSIIAKY;

NPEACTABICHUS O COLMAJIBHBIX HOPMax U TMpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUM B KOJUJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM HESITENBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUM y4YEOHBIX M TMO3HABATEIbHBIX 3aJ]1ay, BBHIMOJHECHUH
XUMUYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HaMEpPEHHS, JIOTUKY U
apryMEHTHI JIPYTUX NMPU aHAIU3E PA3TUYHBIX BUJAOB YUE€OHOMU JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCITUTAHMSA:

LEHHOCTHOTO OTHOUIEHUSI K MCTOPHUYECKOMY M HAYyYHOMY HACJEIHIO
OTCUECTBEHHOM XMMUH;

YBAKEHUSI K MPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUUECKOTO
NPUMEHEHHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHUS HAYKHU €CTh pPe3yJbTaT
JUIMTETIBHBIX ~ HAOJIOACHUWM,  KPOTOTIUBBIX  AKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPpYyJa YUEHBIX U MPAKTUKOB;

MHTEpPECa M TMO3HABATEJbHBIX MOTHBOB B IIOJYYEHHMH M TMOCIEAYIOLIEM
aHaJm3e MHQPOPMAIUU O TEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHUA:

HPABCTBEHHOTO CO3HAHUS, 3TUUECKOTO MOBEJICHHUS;

CHOCOOHOCTH OIICHMBAaTh CUTYalluH, CBSI3aHHBIE C XUMHUYECKUMU SBJICHUSMU,
U MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJACHHWE M TOCTYIKH CBOUX TOBapuUUIEH C
MO3UIIMA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME TMOCIEACTBUM 3THUX
MOCTYTIKOB;

4) popMHupOBaHUs KYJbTYPbI 310POBbS:

NOHUMAaHMUsI LIEHHOCTeW 310poBOoro M 0Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOMoieHusl TMpaBuil 0€30MacHOTO OOpalleHusi C BeEIIeCTBAaMH B OBITY,
IIOBCEIHEBHOM YKU3HU U B TPYIOBOU JEATEIBHOCTH;

MOHMMAHMSI UEHHOCTM TPaBWI HHIMBUAYAJIbHOTO U  KOJUJIEKTHBHOTO
0€301acHOTO MOBEJICHUS B CUTYaIIUAX, YTPOYKAIOIINX 30POBBIO U JKU3HU JIIOJICH;

OCO3HAHUS TOCJIEJACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpeOIeHHUS
QJIKOT0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOIr0 BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B y4e€OHO-HCCIEI0BaTEIbCKON
NEeSTeTbHOCTH, OOIIECTBEHHO  TIOJIE3HOW, TBOPYECKOM W  APYTUX  BHIAX
NEATEIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTH€ B PEUICHUUM MPaKTUYECKUX 3ajady
COIMAJILHOM HamNpaBJICHHOCTH (B paMKaxX CBOEro Kjiacca, IIKOJIbI);



MHTEepeca K MPAaKTHYECKOMY H3YUYEHHUIO MpOoQeccHil pa3IudyHOro poaa, B TOM
YHUCJI€ HA OCHOBE MMPUMEHEHUS MPEIMETHBIX 3HAHUM MO XUMUH;

YBAXEHUS K TPYAY, JIIOASIM TPYIa U pe3yabTaraM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHOM TpaeKTOpUHU
oOpazoBanusi, Oyaymied npodeccun U peanuzald COOCTBEHHBIX >KM3HEHHBIX
IUIAHOB C yYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUHU, UHTEPECOB U
noTpeOHOCTEel 00111eCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHMS:

HKOJIOTUYECKU LEIeCO00Pa3HOT0 OTHOUIEHUS K MPUPOJAE, KaK HCTOUYHHKY
CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TIOOAJTBHOTO XapakTepa »JKOJOTUYECKUX TMPOOJIeM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHOU U COLIMATIBHOM CPEIIbI;

OCO3HaHUSI HEOOXOJAMMOCTH HCIIOJIb30BAaHUS  JOCTIDKEHUHW XUMHUU  JUIS
pelleHns] BOPOCOB palMOHAIILHOTO MPUPOI0IIOIH30BAHUS;

AKTUBHOTO  HEOPUSATHS  JICMCTBHM, TNPUHOCAIIMX BpPEI  OKpPY KaIIEH
OPUPOJIHON cpeie, YMEHUsS MPOTHO3UPOBATH HEOJIATONMPHUSTHBIE SKOJIOTHUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBbIX JAEHCTBUNA U MPEAOTBPAIATh UX;

HAJIMYUSL PA3BUTOrO 3KOJOTMUYECKOTO MBIIUICHHUS, YKOJIOTHUYECKON KyJIbTYpHI,
OIIBbITA NEATEIIbHOCTH DKOJIOTHYECKOM HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIbHON, KOMMYHMKATUBHON U COIMAIIBHOMN
NPaKTUKE, CIHOCOOHOCTM W yMEHMS AaKTHMBHO TPOTUBOCTOSITH HUACOJIOTUU
xemopoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOILIECTBEHHOW MPaKTUKU;

NOHUMAaHUS crenupUK XMMHHM Kak HAayKH, OCO3HaHUS €& poju B
dbopMUPOBAHUU PAIMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IIEJIOCTHOTO
NpenCTaBlIEHUs] 00 OKpY KarolleM MHpe KaK O €IMHCTBE MPHUPOJbI U YeJIOBEKa, B
NO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuH NpoOJeM COXpaHEHUs
IPUPOJHOTO PABHOBECHSI;

yOexXKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUU [JJIsI  COBPEMEHHOM
LMBWIM3AaLMA: B €€ TyMAaHUCTUYECKOW HAIPAaBICHHOCTH W BaXHOM pPOJM B
CO3JIJaHUM HOBOU 0a3bl MaTepUAIBHON KyJbTYpPhI, PEIICHUH TI00ATBHBIX TPOOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTUM MEIMIIMHBI, OOECIIEYEHUU YCIOBHMA
YCHENIHOTO TPyJa U DKOJOTHYECKH KOMMOPTHON JKM3HM KaXIOTO uJieHa
oO1iecTBa;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: T[OHMMAaHUSI CYIIHOCTH METOJIOB
MO3HAHUS, HCIOJb3YEMBbIX B E€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh



NOJly4aeMble 3HaHUS JUIsl aHaIu3a U OOBSCHEHUS SIBICHUI OKPYXKAIOLIEro Mupa u
OPOUCXOASIINX B HEM M3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIFOUEHUSI Ha
OCHOBE HayyHbIX (DaKTOB U HMEIONIUXCA JAHHBIX C 1EJIbI0 MOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbHO ~ HCIOJIB30BaTh XUMUYECKUE 3HAHHUS JUIS
perteHust npo0seM B peaIbHBIX KU3HEHHBIX CHUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON e TEeIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTHM K  HEMPEpPhIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTHBHOMY TIOJyYEHHIO HOBBIX 3HAaHMHA TI0 XHMHU B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJZla B pa3iMyHbIX chepax mpodeccrnoHaTbHON
NeSTeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yabTaTbl OCBOCHMSI y4EOHOTO mpenmera «XUMus» Ha
YPOBHE CpeHEro o01ero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUTSE dbopMuUpOBaHUS MHUPOBO33PEHUS 00y4Jarommxcs
MEXKIUCIMIUTUHAPHBIE (MEXKIPEIMETHBIC) OOIeHAYYHbIC TOHSATHSA, OTPa)KaIoIIHUe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U CHenuuKy MeTOI0B IO3HAHMS,
UCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, DHEPrusi, SIBJICHUE,
nporiecc, CUCTeMa, Hay4YHbIH (DaKT, MPUHIIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICIOBaHNE, HAOIIOeHEe, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHHBEpCaJIbHbIE y4eOHble aelcTBHs (TMO3HABaTeIbHBIC, KOMMYHHKATHBHBIC,
pETyJIATUBHEBICE), oOecIeurBaroIIne dbopMupoBanue (GyHKIMOHATEHO T
TPaMOTHOCTH M COIMATIBHON KOMIIETEHIIMU 00YyYaIOIINXCs;

CIIOCOOHOCTH 00yJaromuxcs HCTIOJIL30BaTh OCBOCHHBIC
MEXIUCIUILUTUHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS W YHHUBEpPCAJbHBIE YueOHBIC
JIEUCTBUS B MTO3HABATEIBHON W COLMAIBHOM TPAKTHUKE.

MeranpeaMeTHble  pe3yabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIBHBIMH, KOMMYHHMKATHBHBIMH UM PETyJSTUBHBIMH
JICUCTBUSMHU.

OsBiaanenue YHHBEPCAJIbHBIMHA Y4eOHBIMHU Mo3HaBaTeJbHbIMH
JeliCTBUSIMHU:

1) 0a3o0BbIe JIOTMYECKHUE IeTICTBUSA:

CaMOCTOSITEIHLHO dbopMmyspoBaTh M aKTyaJu3upoBaTh  IpoOsieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeNsITh UEMH JEATELHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU HX
JIOCTHUKEHHUS, COOTHOCUTD PE3YJIbTAThI AECSTEIBHOCTH C IMTOCTABJICHHBIMU 1IEJISIMU;

MCIIOJIb30BaTh NPU OCBOEHWU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTSITh XAPAKTEPHBIC MPU3HAKKA TMOHATUM M YCTAaHABJIMBATH WX B3aMMOCBS3b,



UCMOJIb30BaTh COOTBETCTBYIOIINE MOHATHS ISl OOBACHEHUS OTAENbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHHUA U KpUTEpUU [Js KiacCU(UKAIMKA BEIIECTB U
XUMHUYECKHX pPEaKIIHA;

yCTaHABJIMBATh NPUYUHHO-CJICJICTBEHHBIE CBSI3M  MEXJIY H3y4yaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyX AeHUs (MHIYKTUBHBIC, JIIyKTUBHbBIE, IIO
AQHAJIOTUH), BBIBISATH 3aKOHOMEPHOCTH W NPOTUBOPEUYUS B PaccMaTpUBAEMBbIX
SBJICHUAX, (OPMYJIMPOBATh BHIBOJIBI U 3aKJIIOUEHUS,

NPUMEHSTh B TMPOIECCE MO3HAHUS, MCIIOJb3yEMbIe B XUMUU CHUMBOJMYECKHUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BHIBATH MOJIEIBHBIC MPEICTABICHUS — XUMHYECKHI
3HaK (CHMMBOJI) OJJIEMEHTa, XHMHU4Yeckas (opMylia, YypaBHEHHE XUMHUYECKOU
peakiud — TpU PEUIeHUH Y4YeOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3ajady,
NPUMEHSTh Ha3BAaHHBIC MOJICIILHBIC MPECTABICHHS IS BBIABICHUS XapaKTEPHBIX
NPU3HAKOB M3yYaeMbIX BELIECTB U XUMHUECKUX PEaKIIHU.

2) 0a30BbIe Hccaea0BaTEeIbCKHE 1eHCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TO3HAHMUS BEIIECTB M XHUMHUYECKUX
peaxuuii;

dbopMyaHpoBaTh LENU U 337a4d HCCIEIOBaHUs, UCTIOJIb30BATh MMOCTABJICHHbIC
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOIMPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBHI JUIsi (DOPMHUPOBAHUSI THIOTE3BI 1O TPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMbIX CYKICHUI,

BJIQJICTh HABBIKAMU CAMOCTOSITEJILHOTO IUIAHUPOBAHUSI U TPOBEIACHUS
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOJIOJaTh 3a XOJI0M
npoliecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3yJsbTaT, (GOpPMYyIHPOBATH
0000111eHNsI U BBIBOJIbI OTHOCUTENILHO JOCTOBEPHOCTH PE3YJILTATOB UCCIECIOBAHMUS,
COCTaBJIATH 0OOCHOBAHHBIM OTYET O MPOJICNIaHHON padoTe;

npuoOpeTaTh OMBIT YUYCHHUUYECKOW  HCCIEOBATEILCKOM W MPOEKTHOMU
NEeSTEeIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY
MOWCKY METOJIOB PpCIICHUS MPAKTUYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METO/IOB IMO3HAHUS.

3) paGora ¢ uHpopManMe:

OPUEHTUPOBATBHCA B  PANIMYHBIX HUCTOYHMKAX HHOpManmu (HAy4YHO-
NOMyJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJEpKaHus, CIpPABOYHBIE MOCOOUs,
pecypcbl MHTepHETa), aHamM3upoBaTh MHGOPMAIMIO Pa3IMYHBIX BUAOB U (opm
NPE/ICTaBIICHUS, KPUTUYIECKU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTD;



dbopMyaHpoBaTh 3aMpOChl U NPUMEHITh PA3IUYHbIE METOJbI MPHU IMOUCKE U
oTOope wuHpOpPMaIMKM, HEOOXOIAMMOMW i1  BBINOJHEHMS Y4YE€OHBIX 3a7ad
OMNpPEAECIEHHOTO THIIA;

npuoOperaTh OMBIT HCIOJB30BaHUS HWH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI W Pa3IMYHBIX MOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO  BbIOMpaTh  ONTUMAJIbHYIO  (OpPMY  MPEICTaBICHUS
uHbopMaluu (cxeMbl, rpauKy, AUarpaMMbl, TaOIUIIbI, PUCYHKH U JpYyTHE);

UCTIOJIb30BaTh HAy4HBIH S3BIK B KA4yecTBE CpelncTBa mpu paboTe ¢
XUMUYECKOW uHpOpMaIMeil: MNPUMEHATh MEXNpeaMeTHole (dusnyeckue u
MaTeMaTU4eCcKue) 3HaKU U CUMBOJIBI, (PopMyIibl, a00peBUaTypbl, HOMEHKIATYPY;

UCTOJIb30BaTh W TPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HarJISIAHOCTH.

OgyajieHNe YHUBEPCAJbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKJIaeMOW TEMBbI B XOJ€ JHUAjora W/Wiu
JUCKYCCUW,  BBICKa3bIBaTh  HWAEH, (QOPMYIHpPOBATH CBOM  TMPEIJIOKCHHS
OTHOCHUTEJIHHO BBIMOJIHEHUS MPEJIOKEHHON 3a/1auu;

BBICTYIIaTh C TpPE3CHTAIMel pe3yJIbTaTOB IO03HABATEIBHON JESTEIbHOCTH,
MOJTyYE€HHBIX CAMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHHKAMU TPH BBITOJTHEHUH
XUMHUYECKOTO HKCIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaM3alud y4eOHOTo MpoekTa u GOPMYIHPOBATH BHIBOIBI
o pe3yJibTaTaM TPOBEASHHBIX HMCCICAOBAHUN MyTEM COTVIACOBAHUS TMO3UIUN B
xo0J1e 00CyXIeHHsI 1 0OMEHAa MHCHUSIMU.

OBJiaieHNe YHUBEPCAJIbHBIMM PEryJISITHBHBIMHU JAeCTBUSIMU:

CaMOCTOSITEIIPHO TIUIAHUPOBAaTh U OCYUIECTBISITH CBOIO TI03HABATEIbHYIO
JEeSATENFHOCTh, OMNpeaeNss e€ Iead W 3aJadyd, KOHTPOJMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpeJjiaraeMblii aqropuT™M JACHCTBUN TpHU
BBITIOJIHEHUH y4YeOHBIX M  HUCCIENOBATEIbCKUX 3a7ad, BbIOUpaTh Haubojee
3 PeKTUBHBIM CHMOCOO HX pEmieHUus ¢ y4€TOM TOJIy4YeHHUsS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIIECTBIIAITH CAMOKOHTPOJIb CBOCH JCSATEIBHOCTH Ha OCHOBE CaMOaHaIM3a
Y CAaMOOIICHKH.

HNPEJMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpenmeTHble  pe3ynbTaThl OCBOEHUSI Kypca «OpraHvueckass XUMUS
OTPAXKAIOT:

chOPMHUPOBAHHOCTh  TPEJCTABICHUA O  XUMHYECKOW  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, pOJM XMMHM B I[IO3HAHUM SIBJIICHUU



Opuposbl, B  (POPMUPOBAHMM  MBIIUIEHUS HM  KyJbTypbl  JIMYHOCTH, €€
(GyHKIMOHAIBHON TPAMOTHOCTH, HEOOXOAUMOM ISl PElIeHUs] MPAKTUUECKUX 3a]1a4y
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHCTEMOW  XUMHYECKMX  3HAHUM,  KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE TOHSATUSA (XUMHUYECKUU JJIEMEHT, aToM, OJJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJa, BAJIEHTHOCTh, AJIEKTPOOTPUIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJSIpHas
Macca, MOJSIpHBIA OOBEM, YIIIEpOAHBIM CKeleT, (YyHKIHMOHAJIbHAS TpPYIIIa,
paguKan, U30Mepus, U30MEpPbl, TOMOJOTUYECKUN P, TOMOJIOTH, YTICBOAOPO/IHI,
KHCIIOPOJ U a30TCOJIEpKAIlUE€ COEAMHEHUSI, MOHOMEpP, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJICKYJISIPHBIE COEAMHEHHUS); TEOPUHU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiectB A. M. byTtinepoBa, 3aK0H COXpaHEHHS MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHUH; MHUPOBO33PEHYCCKUE 3HAHMUSA,
JeXale B OCHOBE TMOHMMAaHHMsS NPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
SBJICHUN, (PAKTOJOTMUECKHE CBEJIEHUS O CBOWMCTBAaX, COCTaBe, IMOJYYECHUU U
0e30MacHOM HCMOJIb30BAHUM BAKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY H
NPAKTUYECKOMN JESITENbHOCTH YEIOBEKa;

c(OpPMHUPOBAHHOCTh, YMEHHUI BBIABISATh XapakTEpHbIE NPHU3HAKUA TOHITHUH,
yCTaHABJIMBATh WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE TMOHATHS TPH
OTIMCAaHUU COCTaBa, CTPOCHUS M NIPEBPAIICHUA OPTAaHUYECKUX COCTUHEHU,

c(OpMHUPOBAHHOCTh YMEHHUI HCMOJIb30BATh XMMHUYECKYI) CHUMBOJMKY JIS
COCTABJICHUSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMysl  OpraHMYECKMX BEIIECTB W YPAaBHEHHWH XUMHUYECKHX PEaKIIHH,
U3rOTABJIMBATh MOJENIM MOJIEKYJl OPraHMYECKHUX BELIECTB JUIsl WIUTIOCTPALUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHUU YyCTaHABJIMBATH MPUHAIJICKHOCTh H3YUECHHBIX
OpPTraHMYECKUX BEIIECTB [0 UX COCTaBy M CTPOEHUI0 K ONpeaeIEHHOMY
KJIACCy/TPYIIe COCIMHEHWA (YIJIEBOJAOPOABI, KHCIOPOJ M a30TCOJEpIKalllue
COC/IMHCHUS, BBICOKOMOJICKYJSIPHBIE COCIMHEHHUS), JaBaTh WM Ha3BaHHUS IO
cucremaruueckoir Homenkiarype (IUPAC), a Taxke TPUBOIUTH TPUBUAIBHBIC
Ha3BaHUA OTJEIbHBIX OPTaHWYECKUX BEIIECTB (STWJICH, MNPOMNWIEH, AalleTUJICH,
ATWICHTJIUKOb, TIUIEPHUH, (eHos, (opMalbIerull, aleTaibIeTull, MYpaBbUHAS
KHCJIOTa, YKCYCHAasl KMCJIOTa, OJIEMHOBAsl KHUCJIOTa, CTEAPUHOBAsI KUCIOTA, IIIOK03a,
bpyKTO3a, Kpaxmall, [eJII0I03a, TIHUIHH);

cOPMHUPOBAHHOCThL YMEHHUS ONPENENSATh BUIbI XUMHUYECKOW CBSI3U B
OPTaHUYECKUX COCIIUHEHUSX (OJMHAPHBIC U KPaTHHIC);



cOpPMHUPOBAHHOCT, YMEHHUS MPUMEHSATH TMOJIOKEHUS TEOPUHU CTPOCHHUS
opranunueckux BemniecTB A. M. BytnepoBa 1t 00bSICHEHUs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOECHUS; 3aKOH COXPAHEHHUSI MAacChl BEIIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHMH  XapaKTepHW30BaTh  COCTaB, CTPOCHUE,
bu3nueckne W XUMHYECKHE CBOWCTBA THIUYHBIX TMPEACTABUTENICH pa3IUIHBIX
KJIACCOB OpraHMYECKUX BelIeCTB (MeTaH, 3TaH, STWIEH, MNPOIWIEH, AalleTUJICH,
OytagueHn-1,3, metunOyrtanmen-1,3, O€H30J, METAHOJ, ATaHOJ, >STHJICHTJIMNKOJIb,
MUEepHH, (DeHon, aleTanblerusl, MypaBbHUHAs M YKCYCHAs KHUCIOTHI, IJIIOKO3a,
Kpaxmai, ILeJUII0JI03a, aMUHOYKCYCHasi KHCIIOTa), WUIFOCTPUPOBATh T€HETUUYECKYIO
CBS3b MEXJYy HHMH YyPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi ¢
UCTIOJI30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHHUKHU YTIIEBOJOPOJIHOTO
Chlpbsi  (HE(Th, NPUPOJHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu U
MPAKTUIECKOE TPUMEHEHHE TPOYKTOB MepepaboTK;

c()OPMHUPOBAHHOCT, YMEHHUN MPOBOJAUTH BBIYUCIECHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU MPOYKTa
peakiMd TO0 W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOHBIX
BEIIECTB WM NPOJYKTOB PEAKIINH);

cOpMHUPOBAHHOCTh YMEHUW BIAJAETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJ[aX HAy4YHOTO TMO3HAHUS, UCTIOJIB3YEMbIX B XUMUU MPU U3YUYCHUU BEIIECTB U
XUMHUYECKUX SIBJICHUH (HAOIOeHNe, U3MEpEHUe, PKCIIEPUMEHT, MOJEIUPOBAHNUE),
UCMOJIb30BaTh CHCTEMHbIE XHUMHUYECKHE 3HAaHUSA [JIs1 TOPUHITUS pEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BEIIECTBAMHM M  HUX
NPUMEHEHUEM;

c()OpMHUPOBAHHOCTh YMEHUI COOJIOAATh MpPaBWIa MOJIb30BAHHSI XUMHUYECKOMN
NOCyJIo ¥ JIabopaTOpHBIM OOOpYJOBaHHEM, a TakXKe MpaBWia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIUSIMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB;

cOpMHUPOBAHHOCT, YMEHUW IUIAHUPOBATh M  BBINOJHATH XUMUYECKUN
AKCIIEPUMEHT (MPEBPAICHUSI OPTAaHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJTyUECHUE
STWJIICHA M W3yYCHHE €ro CBOWCTB, KauyeCTBEHHBIC PEAKIMH OPTaHHMYECKHX
BEIIIECTB, JeHATypauus OENIKOB IpU HarpeBaHWM, I[BETHbIC pPEaKIMU OEJIKOB) B
COOTBETCTBMU C TMpaBWJIaMU TEXHUKA OE30MACHOCTH TMpU OOpaIllEHuu C
BELIECTBAaMH U J1a0OpaTOpHBIM O00OPYIOBaHUEM, MPEICTABIATh pPeE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu YpaBHEHUH COOTBETCTBYIOLIUX
peakiuii 1 (GOpMyJIHUPOBAThH BHIBOJBI HA OCHOBE dTUX PE3YJILTATOB,;

chOPMHUPOBAHHOCTh, YMEHHUM KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
UHQOpMAIIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpelcTBa MaccoBOM
uHpopmanuu, MatepHer u npyrux);



chOpMUPOBAHHOCTh ~ yMEHMM  COOMIOAATh  MpaBWiIa  DKOJOTHYECKHU
11e71€CO00pa3HOTO TIOBEACHUS B OBITY WU TPYAOBOW JACATEIBHOCTH B IEIAX
COXpPAHEHUs CBOETO 3J0POBbS M OKPYXKAKOIIEWM MNPUPOJHOU CPEAbl, OCO3HABATh
OIACHOCTh BO3JICHMCTBUS HA JKHMBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIIeCTB, MoHMMasi cMbici mokazatens [1JIK, mosicHATh Ha TpuMepax CIOCOOBI
YMEHBIIIEHUSI W MPEAOTBPAIICHUS WX BPEIHOTO BO3JCUCTBUS HA OPTaHU3ZM
YEeJIOBEKA,

T 00ydYaromuxcs ¢ OTPaHWYEHHBIMH BO3MOJKHOCTSIMH 370POBbS: YMEHUE
NPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIIENBIX Y CIA0OBHISIIMX OOYyYaloIMUXCS: YMEHHE HCIOJIh30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHuit JI. bpaitng mis 3amucu XUMHUYeCKHX

dbopmy.
11 KJIACC

[IpenmeTHbie pe3ysbTaThl OCBOCHMS Kypca «OOmias W HeopraHuyeckas
XUMUS» OTPaXKaroT:

chOpMHUPOBAHHOCTh  NPEACTABICHUN: O XHUMHUYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpA, pOJM XMMHUM B TIO3HAHUM SIBIICHUMN
npupoAsl, B (HOPMUPOBAHMM MBIIUICHUS U KyJbTYphl JIMYHOCTH, €&
(GYHKITMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM JIJIsl pelIeHUs MPaKTUYEeCKUX 3a7a4
U DKOJIOTUYECKHM OOOCHOBAHHOIO OTHOIIECHHS K CBOEMY 3J0POBBIO M MPUPOIHOU
cpene;

BJIaJICHHUE CUCTEeMOM  XMMHYECKMX  3HAHWH,  KOTOpas  BKJIIOYAECT:
OCHOBOITOJIATAIONINE TMOHATUSA (XUMUYCCKHIM 3JIEMEHT, aroM, HM30ToIm, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTD, JJIEKTPOOTPHUIIATEIILHOCTh, CTETEHb OKUCICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAs, UOHHAsA, METAUIMYECKasi, BOJOPOIHAs ), KPUCTAIUIMYECKAs] PEUIETKA,
TUIBI  XUMUYECKUX  pEaKlui, pacTBOp,  DJEKTPOJUTBHI,  HEIIEKTPOJMUTHI,
BJICKTPOJIMTUYECKAsT  JUCCOLMAIUS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW peakIuy, XUMHUYECKOE€ pPABHOBECHE); TECOPUU U 3aKOHBI (TeOpHus
BJIEKTPOJIMTUYECKON Aucconmanuu, nepuoandyeckuii 3akoH [[. WM. Menpaeneesa,
3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHUS W TMPEBPAIICHUS YHEPTUU
IpU XUMHUYECKHX PEaKIMIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BbIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAlllue B OCHOBE MOHUMAHHUS TPUUYMHHOCTU HU
CHUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (DaKTOJOTHYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYEHUU U OE30MaCHOM HCIIOJIh30BAHUHM BAKHEUIIMX HEOPTAHUIECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU ACATETLHOCTH YEJIOBEKA;



c(OpPMHUPOBAHHOCTh, YMEHHUI BBIABISATh XapakTEpHbIE NPU3HAKKA TOHITHUMH,
yCTaHaBJIMBAaTh HUX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS MPU
ONMCAHUM HEOPTaHMYECKHUX BEILECTB U MX MpEBpalleHuil;

c(hOPMHUPOBAHHOCTh YMEHHUH HCIIOJIh30BATh XUMHUYECKYH) CHMBOJIHMKY JJIS
coctaBineHuss (GOpPMyJ  BEIIECTB W  yPaBHEHUH  XUMUYECKUX  PEaKIIHiA,
cucremaruueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPTraHMYECKUX BellecTB (yrapHbli Ta3, YIVIEKUCTBIM Ta3, aMMHaK, TramiéHas
U3BECTb, HErall€Hasi U3BECTh, MUTHEBAS COJIA, MUPUT U JIPYTHE);

c(OpPMHUPOBAHHOCTh YMEHUI ONpPEAENsATh BAJICHTHOCTh U CTENEHb OKHUCIICHHUS
XUMHUYECKUX D3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOMU
CBsA3U (KOBaJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJOPOJHAS) B COCIMHCHUSIX, THII
KPUCTATMYECKON pEelmETKH KOHKPETHOrO BelllecTBa (aTOMHAas, MOJIEKYJsipHas,
MOHHAsI, METAIUTMUECcKasi), XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCIUHECHMIA;

c¢(OpMHUPOBAHHOCTh yMEHUH yCTaHaBJIUBATh NPUHAJIEKHOCTD
HEOPTraHMYECKUX BEIIECTB [0 HMX COCTaBYy K ONpENeNEHHOMY KJaccy/Tpyre
COeMHEHUN (MPOCThIC BEIIECTBA — METAUIbl M HEMETAJUIbl, OKCHJIbI, OCHOBAHMS,
KHUCIIOTHI, aM(OTEpPHBIE TUAPOKCUIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICT MEpUOAMYEcKoro 3akoHa /l.
N. MenpeneeBa u 1eMOHCTPUPOBATh €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTHUYECKYIO (DYHKITHH;

cOpMHUPOBAHHOCT, YMEHUM XapaKTEpPHU30BaTh dJCKTPOHHOE CTPOCHHUE
aTOMOB XHMHYECKUX 7dJieMeHTOB 1—4 mnepuomoB Ilepuoamueckoil cucreMbl
XUMHYeCKuX dyeMeHToB J[. M. MenneneeBa, MCHOJB3ys MOHATHA «S-, P-, d-
ANEKTPOHHBIE opOurtanm, «QHEPTEeTUYECKUE YPOBHIY, OOBSICHITh
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUYECKUX JJIEMEHTOB M WX COCIUHEHHIA
no nepuoaam u rpynmnam llepuoandeckoit cucreMbl xumudeckux 3yeMenToB [1. U
Meneneena;

chOpMHUPOBAHHOCT, ~ YMEHMM  XapakTepu3oBaTh (OMHCHIBATh)  oOOIIMe
XAMHUYECKHE  CBOWCTBA  HEOPTaHMYECKHX  BEIIECTB  PA3IMYHBIX  KJACCOB,
MOATBEP)KAATh CYIIECTBOBAHWE TCHETHMYECKOW CBSI3M MEXKIYy HEOPTaHWIECKUMH
BEIIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMHUYECKUX PEAKIIHIL;

cOpMUPOBAHHOCTh, YMEHHUS KJIACCU(PUIMPOBATh XUMHUYECKHE PEAKIMU IO
pa3M4HBIM TpHU3HAKaM (YHUCIYy U COCTAaBy PpPEArupyrolIuX BEIIECTB, TEIUIOBOMY
adekTy peaxiy, W3MEHEHHIO CTENEHEH OKHCICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKkiiy, y4acTHIO KaTalu3aTopa);

chOpPMHUPOBAHHOCT, YMEHHUH COCTaBISITh ypaBHEHUS PEAKIMA PazIUIHbIX
TUTIOB, TOJHBIE U COKpAIEHHBIC YpaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUHMTHIBAs
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIUN UIIYT JO KOHIIA;



c()OpPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIUH, MOJATBEPKIAIOLINE
KauyeCTBEHHBIM COCTaB pPAa3jMYHbIX HEOPTaHWYECKUX BEIECTB, pPACIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLIME B BOJIHBIX PAaCTBOpPAX HEOPTaHUYECKUX
BEIIIECTB;

chOPMHUPOBAHHOCTh YMEHHUW  PaCKpbIBaTh  CYIIHOCTh  OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIU MOCPEICTBOM COCTaBJEHUS 3JIEKTPOHHOro OajiaHca
ATUX PEAKIINM;

c(OpMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peakiuu OT pa3idNyHbIX (PaKTOPOB; XapaKTep CMEILIECHUS XMMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeIIHero Bo3jaeicTBus (nmpunmui Jle [llatense);

chOPMHUPOBAHHOCThL YMEHHM XapaKTepH30BaTh XUMHUYECKHE IPOIIECCHI,
Jexale B OCHOBE MPOMBIIIJICHHOTO TOJy4YEHHUs] CEpHOM KHUCIOTHL, aMMHakKa, a
Takke CPOPMUPOBAHHOCTb MPEJCTaBICHUN 00 OOIMMX HAYUYHBIX MNPUHIMIAX U
HKOJIOTHYECKUX MPOOIeMax XUMUYECKOTO TPOU3BO/ICTBA;

c()OpMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS C HCIOJIb30BaHUEM
HNOHATHS «MaccoBasi JI0Jil BEIIECTBA B PacTBOPE», OOBbEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEAKIIHMSIX, MACChl BEIIeCTBa WM 00bEMa Tra3oB MO U3BECTHOMY
KOJIMUECTBY BELIECTBA, Macce WM O0OBEMY OJHOIO M3 YYACTBYIOIIMX B pPEaKIUU
BEIIECTB, TEIJIOBOTO 3(p{eKTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHS] MacCChl
BEIIECTB, MPEBPAIICHUS U COXPAHCHUS dHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIOATh MPaBWa TOJIb30BAHMS XUMHUYECKOMN
NoCyJlo W JabopaTOpHBIM OOOpYJOBaHUEM, a TaKXe IMpaBuUiaa OOpalleHus c
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH IO BBITOJHEHUIO J1a00PaTOPHBIX
XUMHUYECKUX OTIBITOB;

cOpMHUPOBAHHOCTh YMEHHUW IUIAHUPOBAThb M BBINOJHATH XUMUYECKUN
SKCIEPUMEHT (pa3joKeHHe MEepOKCHIa BOAOpPOJA B MPUCYTCTBHU KaTalu3aTopa,
OTpeJeNieHue CpeAbl PpPacTBOPOB  BEIIECTB C IOMOIIBIO  YHUBEPCATIHHOTO
UHAMKATOpA, BIMSIHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTb XMMHUYECKOU pEaKIuH,
peakiud HMOHHOTO OOMeHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoOHaT- U
XJIOPUI-aHUOHBI, Ha KAaTHOH aMMOHHS, PEIICHHE DKCIIEPUMEHTAIBHBIX 3a7a4 TI0
teMaM «Mertamuby U «Hemeraiuby) B COOTBETCTBUM C MPABWIAMU TEXHUKH
0e30MacHOCTH MpH OOpAIllEHUH C BEHIECTBAMU UM JJAOOPATOPHBIM 000PYI0BAHHUEM,
OPEACTaBISATh PE3yJbTaThl XUMUYECKOTO DJKCIepuMeHTa B ¢dopMme 3amucu
ypPaBHEHUN COOTBETCTBYIOIHUX peakuuid U (POpMYyIHPOBATH BBIBOJABI Ha OCHOBE
ATUX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh, YMEHHUM KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
UHPOpMAIMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIuu, MaTepHer u npyrux);



CPOPMHUPOBAHHOCTb ~ YMEHMH  coOmonaTe  MpaBHiIa  3KOJOTHYECKH
LeJIECO00Pa3HOro TMOBENEHUS B OBITY M TPYJAOBOM JAEITENBHOCTH B LEIAX
COXPAaHEHHsI CBOEIO 310pPOBBbSI U OKPYIXKAIOLICH NPUPOJHOU CpEAbl, OCO3HABATH
OIIACHOCTBH BO3JICUCTBUS HA JKUBBIE OPTAHU3MBI OINPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazarenss IIJIK, mosicHATh Ha mnpuMepax cHnocoObl yMEHBUIEHUS H
IIPEAOTBPALLECHNS UX BPEAHOTO BO3JECUCTBUSA HA OPraHU3M YEJIOBEKa,

UId 00y4YarIUXcsd ¢ OTpaHMYEHHBIMU BO3MOXHOCTSMH 3/J0pPOBbS: YMEHHUE
OPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX ITO3HAHUS BEUIECTB H
XUMUYECKUX SIBJICHUM;

JUIA  CHENbIX W CIA0OBHUIAIIMX OOYyYalolUXCSA: YMEHHE UCMOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuit JI. bpaiinsg nis 3anucu XUMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM (undposbie)
Ne i/m Konrtpoabnsie | IlpakTtyeckue
nporpaMmbI Bcero o0pa3oBaTeJibHbIE
padoTbI padoTbI pecypes!
Paspneu 1. TeopeTueckue OCHOBbI OPraHU4YeCKOM XUMHUH
[Ipenmet oprannydeckoit xumuu. Teopust
1.1 CTPOEHUSI OPraHUYECKNUX COETMHEHNM A. 3
M. byrneposa
Wroro mo pazueny 3
Pa3nen 2. Yraesonopoasl
2.1 [IpenenbHblE YrIeBOAOPObl — AJIKAHbI 2
92 HenpenenbHble yriieBOJOPOIbI: alIKEHBI, 6 1
aJIKa/IMeHBI, AJTKUHBI
2.3 ApoMaTHYECKHE YTIIEBOIOPOIbI 2
54 [IpupoaHble HCTOYHUKHU YITIEBOAOPOIOB U 3 1
ux nepepadboTka
Hroro mo pazmeny 13
Paznen 3. Kucsiopoacoaep:kamue opraHuyeckue coeMHeHHs
3.1 Criuptel. ®eron 3
39 Ansneruabl. KapOOHOBBIE KUCTOTEHI. - 1
Crnoxable 2(hupbI
3.3 VYrneBoasl 3 2
Hroro no paszneny 13




Pa3nen 4. Azorconepskamue OpraHn4ecKue coe JuHeHUs

4.1 AMUHBL. AMUHOKHUCTOTHL. benku 3
Hroro no pazneny 3
Paspneu S. BeicokoMolie Ky asipHbIe COeJUHEHU A

5.1 [Tnactmaccel. Kayaykn. Bonokna 2
Hroro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHUe pa3/iesioB U TeM (uudposbie)
Ne ni/m Kontponbnabie | IlpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypchbl
Pa3zgeq 1. TeopeTuyeckue OCHOBbI XUMHUHU
Crpoenue atomoB. [lepuoanueckuii 3aKkoH
11 u [lepnoanueckas cucTeMa XMMHYECKUX 3
anemenToB JI. 1. Menzaeneera
19 Crpoenue BemecTBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKITHHI 6 1 1
Utoro no paznemny 13
Pa3nen 2. Heoprannueckasi XuMust
2.1 Meranibl
2.2 Hewmeramibt 1
53 CBsI3p HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Uroro no pazgeny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XUMUS 1 )KU3Hb 4
Hroro no pazmeny 4
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3







NOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
KoumnuyecTBo yacos DJIeKTPOHHbIE
Ne arTa n¢poBbIe
n/n Tema ypoka Bcero Kontponsiie | - HpaxTireckue fll3y'{eHI/IH Eﬁ];l;I;OBaTeJII)HI)Ie
padoTbI padoThI pecypes
1 [IpeameT opraHnYeCKOU XUMUH, €€ 1
BO3HUKHOBEHHE, pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHU4eCKuX
2 coequHeHuit A. M. byriepoga, eé 1
OCHOBHBIE IT0JIOKEHUS
IIpencrasnenue o kiaccupuKanuu
3 opraHuueckux semiects. Homenkiarypa 1
(cucTemaTuyeckas) U TpUBHAJIbHbIE
Ha3BaHMS OPraHMYECKHUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKUM PSJT
5 MeTtaH 1 3TaH — OPOCTENIIHE 1
IIPE/ICTaBUTEIH aJIKaHOB
6 AJIKEHBL: COCTaB ¥ CTPOCHUE, CBOMCTBA 1
7 OTUJIEH U NPOIUIIEH — MPOCTENIINE 1
IIPEICTaBUTEIH AJIKEHOB
8 [Tpaktraeckas padota Ne 1. «[Tomyaenne 1 1
STUIJIEHA M U3yYE€HUE €r0 CBOMCTBY
Anxamuensl. byraguen-1,3 u
9 metunOyranuen-1,3. [Tomydenue 1

CUHTCTHYCCKOT'O KayuyKa U PE3UHLL




AJIKUHBL cOCTaB M OCOOCHHOCTHU CTpOCHUA,

10 TOMOJIOTMYECKUH psil. ALIETHIIEH —
MPOCTEHIINI TTPEICTABUTEIh ATKHHOB

11 Bbruucnenus no ypaBHEHUIO XUMAYECKOU
peaxkuu

12 ApeHbl: 6eH3011 ¥ TOITY0I. TOKCHYHOCTD
apeHoB

13 ['enernyeckas cBS3b YIJI€BOAOPOJIOB,
MPUHAUICKAIMX K PA3INIHBIM KJIaccaM
[IpupoaHbIE HCTOYHHUKH YIIIEBOIOPOIOB:

14 MPUPOJIHBIN I'a3 U MOMYTHHIE HEe(TAHbIE
rasbl, He()Th M IPOAYKTHI €€ mepepadoTKu
[TpupoaHble HCTOYHUKH YIIIEBOAOPOIOB:

15 MPUPOIHBIN ra3 U MOMYTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepadoTKh

16 KonTtponbhas padoTa 1o pazaeriy
«YTIeBoa0pOaAbDY

17 [IpenenbHbIE OAHOATOMHBIE CITUPTHL
METaHOJ ¥ 3TaHoJ. BogopoaHas cBs3b

18 MHOT0aTOMHBIE CIIUPTHI: STUIICHTIIUKOIb U
TIUIEPUH

19 ®deHou: CTPOCHUE MOJIEKYIbI, (PU3NYECKUE
Y XMMHYECKHE CBOICTBA, IPUMEHEHHUE

20 Anpaeruapl: GopManbIeTUua U
areTaapIerua. AIeToH

21 OnHOOCHOBHBIE TIpEJICbHBIE KAPOOHOBBIE
KHCIIOTBHI: MypaBbUHAs U YKCYCHast

22 [TpakTuueckas padora Ne 2. «CoiicTBa




pacTBOpa YKCYCHOM KUCIOTBD»

23

CTeapI/IHOBaH K 0JICHMHOBAas KHCJIOThI, KaK
MpeACTaBUTCIIN BBICIIMX Kap6OHOBBIX
KHCJIOT

24

MpIa Kak COJM BBICIIMX KapOOHOBBIX
KHCIIOT, UX MOIOIIICE ASHCTBHE

25

Crnoxubie 3(hUpbl KaK IPOU3BOIHBIC
KapOOHOBBIX KUCHOT. [ UAPOIN3 CITOKHBIX

a¢upos

26

JXKupsr: TuApONIN3, MPUMEHEHHE,
Ouosioruveckast poiib JKUpOB

27

VYTIeBobl: COCTaB, KJIACCU(PUKALINSL.
Baxueiinme npencraBuTeINN: TIIIOK03a,
bpykTo3a, caxaposa

28

Kpaxman u nemnonao3a Kak IpupoIHbIe
MOJINMEPBI

29

KonTpomnpHas pabdora o pazaeny
«Kucnopoacoaepxarme opraHu4IecKue
coenuHEeHUs»/ Beepoccuiickas
MpoBepoYHas pabora

30

OOmast xapaKTepUCTHKA a30TCOACPKAIMX
OpraHWYECKUX COCAMHEHUM /
Bcepoccuiickas npoBepouHast pabota

31

AMUHBI: METHJIAMUH U aHUJIHNH

32

AMMHOKHCIIOTHI KaK aM(OTEpHbIE
OpPraHMYECKHUE COETMHEHHUS], UX
Ouonornveckoe 3HaueHue. Ilentuapl.
benku xak npupoaHsle




BBICOKOMOJICKYJIAPHBIC COCIUHCHUA

OCHOBHBIC IOHATHUS XUMHUHU

33 BBICOKOMOJIEKYJISIPHBIX COEUHEHUI 1
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCIVMHEHUM. 1
[Inactmaccsl, Kaydyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I1O 34

ITPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KontpoabHabie
padoThI

IIpakTHyeckue
padoThI

JlaTa
u3yueHusl

DJIeKTPOHHbIE
nu@poBbIe
oOpa3zoBaTeJibHbIE

pecypcesbl

XUMUYECKUM 3TIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaLHs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
CHCTEMA XUMHUYECKUX 31eMeHTOB /[. W.
MeHpeneeBa, ux CBA3b C COBPEMEHHOM
TEOpPHUEN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMHWYECKHUX 3JIEMEHTOB M UX COCIMHEHHUH 110
rpyIIaM U rnepuojaM. 3HaueHHe
MEePUOANYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKHX 31eMeHToB /.M. Menaeneepa B
pPa3BUTUU HAYKU

CrpoeHue BenecTBa. XMMUYECKas CBA3b, €€
BHU/IbI, MEXaHU3MBI 00pPa30BaHUs
KOBaJICHTHOM CBsI3U. BogopoiHast CBsI3b

BaneHTHOCTB. DNEeKTPOOTPULIATENBHOCTD.
Crenenb okucienus. Bemectsa
MOJICKYJISIPHOTO ¥ HEMOJIEKYISPHOTO
CTpOCHUS

[loHsiTHE O TUCIEPCHBIX CHCTEMAX.
HctuHHBIE ¥ KOJIOUHBIE PACTBOPHI.
MaccoBas 1015 BeIecTBa B pacTBOpE

Knaccuduxanus u HoMeHKIaTypa




HCOPraHUYCCKUX coeauHeHui. I eHeTnueckas
CBA3b HCOPTAaHUYCCKHX BCIICCTB, PA3JIMYHBIX
KJ1aCCOB

Knaccudukarnus XaMM4eCcKuX peakiuii B
HEOPraHMYECKON U OPraHUYECKOU XUMHUH.
3aKOH COXpaHEHHUs MacChl BELIECTB; 3aKOH
COXPAHEHUS U MPEBpALICHUS SHEPTUU MPU
XUMHMYECKUX PEAKIUAX

CkopocTtb peakiuu. OOpaTHMBbIE peaKkIny.
XHUMHYECKOE pAaBHOBECHE

10

[IpakTuueckas padora Ne 1. «BrnusHue
pa3iInyuHBIX (PaKTOPOB HA CKOPOCTH
XUMUYECKON peakLum»

11

DnexTponutudeckas auccornuanus. [lonstue
0 BoJopoaHoM mokasatesne (pH) pactsopa.
Peakunu nonnoro oomena. ['maponus
OpPraHWYEeCKUX U HEOPTaHMYECKHUX BEIIECTB

12

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIC
peakuuu. [lonarue 06 anekTponnze
pacIuIaBoB M pacTBOPOB COJEi

13

KontponbHas pabota 1o pazaeny
«TeOpeTI/ILIeCKI/IC OCHOBBI XUMHUN»

14

Mertamnbl, ux nonoxenue B [lepuoanueckoit
CHUCTEME XUMHUYECKHUX 3JieMeHTOoB /I. .
MemnpeneeBa 1 0COOEHHOCTH CTPOSHHUS
atomoB. O0ume (u3nyeckue CBOMCTBa
METaJIoB

15

CrninaBbl METAIIIOB. DIEKTPOXUMUYECKUH P




HaprDKCHI/Iﬁ MCTaJlJIOB

16

XUMHUYECKUE CBOMCTBA BaKHEHUIINX
METaJUIOB (HATPUH, KalIWid, KaJIbIIMI, MarHUH,
ATIOMUHUN) U UX COSIMHECHHI

17

XHUMHYECKHUE CBOMCTBA XpOMa, MEJIU U UX
coeqUHEHUN

18

XUMHUYeCcKHe CBOMCTBA IIMHKA, )KeJie3a U UX
COeIMHEHNN

19

[IpakTnueckas pabora Ne 2. "Pemenue
9KCIIEPUMEHTAIBHBIX 32/1a4 110 TEME
«Metannen»"

20

HemeTanbl, uX 10J0KCHUE B
[leproauueckoi cucteMme XMuMUYECKUX
aneMmeHToB /. . MenaeneeBa u
0COOEHHOCTH CTPOCHUSI AaTOMOB

21

DuU3nYECKHE CBOMCTBA HEMETAIIJIOB.
AJJIOTpOIUST HEMETAJIOB (Ha IpUMeEpe
KHCIIOpoa, cepsl, pocdopa u yriepoa)

22

XHUMHUYECKHUE CBOMCTBA raJJOT€HOB, CEPBI U UX
coeqUHEHNH

23

XUMHUYeCKHe CBOMCTBa a30Ta, pochopa 1 ux
coeqUHEHNN

24

XUMUUYECKHUE CBOWCTBA YIJIEPO1a, KPEMHHUS U
UX COCIUHCHUN

25

[IpuMeHeHnE BAXKHEHIIIMX HEMETAIIIIOB U UX
COEeIMHEHUU

26

O0001meHne U cucTeEMATHU3aUA 3HAHUI 11O
teme «Hemeramwney. BerauciieHus mo




YPaBHCHUAM XUMHUUYCCKUX peaKLII/Iﬁ u
TCPMOXUMHUYCCKUC paC‘-IéTBI

[IpakTnyeckas paborta Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME 1
"HemeTamnsl"»

28 KontponesHas pabota no Temam «MeTauibny 1
u «Hemertamibn

29 Heoprannueckue 1 opraHMuecKue KuciaoThl. 1
Heopranmdeckue u opraHndecKrue OCHOBaHUS
AmoTepHble HEOPTraHUYECKHE U

30 OpraHm4eckue CoOeMHEeHUs. | eneTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIIECTB
Ponb xumun B 06ecrieueHur 3KOJIOTUYECKO,

31 SHEPreTUYECKON U MUIICBOM 0€30MMacHOCTH, 1
pPa3BUTUU MEIUIIHHBI
[Ipencrapnenust 06 0OIMX HAYYHBIX

32 IPUHIMIIAX IPOMBIIUIEHHOTO MTOJTY4EHHUs 1
Ba)KHEHIINX BEIECTB

33 YenoBek B MUPE BELIECTB U MaTepUAJIOB

34 XuMHUS ¥ 3I0POBbE YEJIOBEKA

OBILEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IMMPOT'PAMM bI

10 KJIACC

Kon
NMpoBepsAeMOro
pe3yJabrata

IIpoBepsieMble MpeMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPpaMMbl CpeIHEro 001ero ooOpa3oBaHus

1

TeopeTnueckue OCHOBbI OPraHUYECKON XUMUH

1.1

CdhopMHupOBaHHOCTh MPEACTABICHUM O XUMHYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOH KapTUHBI MHpPA, POJIM XUMHH B IO3HAHHUH
SBIICHUW TPUPOABl, B (POPMUPOBAHUHM MBIIUICHUS € KYJAbTYpPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOIWMOUN IS
pelleHusT TMPaKTHUYECKHX 3a/ad M DKOJIOTHYECKH OOOCHOBAHHOTO

OTHOILIEHUS K CBOEMY 3/I0POBbIO M TPUPOIHOM CpeJie

1.2

Brnanenue cucreMoil XMMHWYECKMX 3HAHHUM, KOTOpAas BKJIOYAECT:
OCHOBOIIOJIararolye MOHATUSA (Monekyna, BaJICHTHOCTb,
3JEKTPOOTPULIATENIBHOCT, CTENEHb OKUCJIEHHS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJSPHBIA OOBEM, YIJIEPOIHBIA CKeleT,
byHKUMOHANBHAS ~ TpyNma,  pajudKal,  H30Mepus,  HU30MeEpbl,
TOMOJIOTMYECKUI psA, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOIL- U
a30TCO/IepIKalllie COSAMHEHHUs, OMOJIOTMYECKH AaKTHUBHBIC BEINECTBA
(yrneBonpl, >XKUpBI, O€NKH), MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEJUHEHUS); TEOPUHM U 3aKOHBI (Teopus
XUMHUYECKOT0 CTpoeHMsI opranuueckux BemecTB A.M. byrneposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHUHU, (PAKTOJOTHUECKUE
CBEJEHMSI O CBOMCTBaX, COCTaBe, IOJy4eHUM U 0Oe30I1acHOM
UCIIOJIb30BAaHUM  BaXHEWIIMX HEOPraHMYECKHMX M OpraHu4eCcKuX

BCIICCTB B 6LITy )51 HpaKTquCKOﬁ ACATCIIBHOCTH YCIJIIOBCKA

1.3

ChopMHpOBaHHOCTh YMEHUN BBUIBIATH XapaKTepHbIE MPHU3HAKU
MOHATHUM,  YCTAaHaBIMBATHL  MX  B3aUMOCBs3b,  MCIIOJIb30BaTh
COOTBETCTBYIOLIME IIOHATUS IIPU OIMCAHUM COCTaBa, CTPOCHUA U

MPEBPAILLECHU OPraHUYECKUX COEAUHEHUI

1.4

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJNB30BaTh XUMHUYECKYIO CHMBOIHUKY
JUISL COCTaBJIE€HUS MOJEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpamEHHON) (GOpMYyT OpraHWYeCKUX BEIIECTB U ypaBHCHUH
XAMHUYECKHUX PEAKIUN, U3TOTaBIMBATh MOJIEIN MOJIEKYJ OPraHUYECKU X
BELIECTB JUISI WIUIIOCTPAlMM MX XMUMHUYECKOIO0 M IPOCTPAaHCTBEHHOIO

CTPOCHHUS




1.5

CdhopMupoBaHHOCTH ~ YMEHUH  YCTaHABIMBATh  MPUHAIIC)KHOCTH
M3YYEHHBIX OPraHWYECKUX BEIIECTB MO UX COCTaBY M CTPOCHHUIO K
ompenenéHHOMY Kjiaccy (Tpymme) CoeauHEHUU  (YyriieBOAOPOJIbI,
KHCIIOPOJT W a30TCOJCpIKallie COSAMHEHHUS, BBICOKOMOJICKYIISIPHBIC
COG)II/IHeHI/ISI), aaBaThb )50%¢ Ha3BaHUA 10 CUCTEMATHYECKOU

nomenkmarype (ITUPAC)

1.5

CdhopMHupoBaHHOCTH YMEHUSI ONpPENESATh BUIbl XMMUYECKOU CBS3H B

OpraHMYECKUX COeTUHEHUAX (OAMHAPHBIE U KPATHBIC)

1.6

ChopMUPOBAaHHOCTh ~ YMEHHUS INPUMEHSTh: IOJIOXKEHUS TEOpUHU
CTpOeHUs opraHudeckux BemecTB A.M. byriepoBa a1t oObsicHEHUS
3aBUCHUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpaHCHUS MACChHI BCIICCTB

VTI1eBoJ0pOIBL Kucnopoaconepkaume ¥ a30TcoAepIKalme

OpTraHUYCCKUC COCAUHCHUS. BBICOKOMOJICKYJIHPHBIG COCOAMHCHUA

2.1

CdhopMUPOBaHHOCT, yMEHUH MPHUBOAUTHL TPUBUAIBHBIE HA3BaHUs
OTJENbHBIX OPraHWYECKHUX BEIIECTB (3THIEH, NPONMIIEH, alleTUJIEH,
STHJICHTJIUKONb, TIHMLIEPUH, (QeHox, (opManbaeru, ameraibIeru/,
MypaBbHHasl KHCJIOTA, YKCYCHas KMCIIOTa, OJICMHOBAas KMCIIOTA,
CTeapuHOBas KHUCIIOTa, TIJIOKO3a, (PpyKTo3a, Kpaxmal, LeJuIroJo3a,

TJIMITAH )

2.2

ChopMUPOBAaHHOCTh YMCHHI XapaKTEPHU30BaTh COCTaB, CTPOCHHE,
bu3MYeCKUe M XUMHYCCKHUE CBOWCTBA TUIUYHBIX IPEACTABUTEIICH
pa3IMYHBIX KJIACCOB OPraHUYECKHX BEUICCTB (METaH, 3TaH, STUJICH,
MpOIUIIEH, aleTuiieH, Oyraauen-1,3, merunOyramuen-1,3, OeHzodn,
METaHOJI, 3TaHOJI, dTUJICHIJIUKOJb, TIIMIEPUH, (PCHOJ, aleTaabIeTu/I,
MypaBbUHAsh W YKCyCHash KHCJIOTHI, TJFOKO3a, Kpaxmal, IeJUTI0J03a,

aMUHOYKCYCHasl KMCJIOTA)

2.3

ChopMUpOBaHHOCTh YMEHUSI HIUIFOCTPUPOBATH T€HETUUYECKYIO CBS3h
MEXAY TUINHUYHBIMU  TPEICTABUTEIAMU  Pa3JIMYHBIX  KJIACCOB
OpPraHMYECKUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX

peakiuii C UCIIOIB30BAHUEM CTPYKTYPHBIX (HOpMYI

2.4

CdopMUPOBaHHOCTH YMEHUs XapaKTeprU30BaTh UCTOYHHUKHU
YIJIEBOJIOPOHOTO CHIPhsI (He(Th, MPUPOIHBIN ra3, YToyb), CIIOCOOBI X

nepepadOTKy U MPAaKTUUYECKOE IPUMEHEHNE IPOYKTOB 11€pepabOTKU

XUMUA U )KU3Hb. PacuéTrl

3.1

CdhopMupoBaHHOCTh YMEHUH BIIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOJAaX HAYYHOI'O IMO3HAHUSA, UCIIOJIb3YCMbIX B XUMHU IIPHU U3YUCHUU




BCMICCTB MU  XHMMHYCCKHX SIBIIGHUM (Ha6J'IIO,I[eHI/IC, HU3MCPCHHC,
9KCIICPUMCHT, MOI[CJ'II/IPOBaHI/IC), HUCIIOJIB30BATh CHUCTCMHBIC
XUMHUYCCKUC 3HAHUA I TPUHATHA pCHIeHI/Iﬁ B KOHKPCTHBIX

KU3HCHHBIX CUTyalluAX, CBA3AHHBIX C BCHICCTBAMHA U UX IPUMCHCHHUEM

3.2

ChopmMupoBaHHOCTb YMEHHH COONIOAATh TIpaBUJIa TOJb30BAHUS
XAMHUYECKOU TIOCYJI0OM W J1abOpaTOpPHBIM OOOpPYJOBaHUEM, a TaKKe
IpaBujia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIHSMHU

110 BBIITOJIHCHHUIO J'Ia60paTOpHBIX XUMHNUYCCKHUX OIIBITOB

3.3

CdopMupOBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOIHATh XUMHUECKUN
HKCIIEPUMEHT (IIPEBpAILEHUs] OPraHNYECKHUX BEIECTB IPU HATPEBAHUH,
IIOJIy4YEHUE ITUIIEHA U U3YUEHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIUU
OpraHWYeCKUX BEIEeCTB, JeHaTypauus OeJIKOB IpU HarpeBaHHH,
[[BETHBIE PEAKIUU OCJIKOB) B COOTBETCTBUU C MpPAaBUIAMH TEXHUKU
0e30macHOCTH MpH OOpaIlleHMH C BELIECTBAMU MU JIAOOPATOPH bIM
000pyIOBaHUEM; MIPEACTABIATh pe3yabTaThl XUMHUUYECKOTO
JKCIIepUMEHTa B (opMe 3alUCH YPAaBHEHHI COOTBETCTBYIOILX

peakuuii ¥ GopMyIUpOBaTh BHIBOJIBI Ha OCHOBE 3TUX PE3YAbTATOB

3.4

C(I)OPMI/IPOBaHHOCTB YMCHI/Iﬁ IIPpOBOAUTDH BBIYUCIICHUA 11O XUMHUYCCKHUM
YPpaBHCHUAM (MaCCBI, O6T:>éMa, KOJINMYCCTBA HMCXOAHOI'O BCIICCTBA HUIIN
MMpOAYKTA pCaKIMU M0 U3BCCTHBIM MacCCe, O6’béMy, KOJIMYCCTBY OAHOT'O

N3 UCXOOHBIX BCHICCTB WJIA MIPOAYKTOB peaKI_II/II/I)

3.5

CdopMupOBaHHOCTH YMEHUU KPUTUYECKH aHaJIU3UpPOBaThH
XUMUYECKYI0 HMH(OPMALIMIO, TMOJIy4aeMyl0 H3 pPa3HbIX HCTOYHHKOB

(cpenctBa MaccoBoit nH(popmanuu, cetb IHTEpHET U Apyrue)

3.6

CdhopMupoBaHHOCTh yMEHUN COONIOAATh TIPaBHIIA HKOJIOTHYESCKU
11€JIECO00pPa3HOTr0 TMOBEACHUS B OBITY M TPYAOBOM JESATEIBHOCTH B
LEIIX COXPAaHEHUS CBOEro 3JI0pOBbSl U OKpYXKarolled NpUpOAHON
Cpelibl, OCO3HAaBaTh OINACHOCTb BO3JICHCTBUS Ha JKUBbIE OPraHU3MBI
ONpeaeIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAasl CMbICI MOKa3aTens
[IIK (mpenenpbHO IOMYCTHMOW KOHIIGHTpAlMH), TIOSICHATH Ha
npuMepax CIocoObl YMEHBUICHHS M NPEAOTBPAIICHHUS HUX BPEIHOTO

BOSI[GI\/'ICTBI/IH Ha OpraHu3M YCJIOBCKaA

11 KJIACC

Kon
NpoBepsieMOro

IIpoBepsieMble NpeIMETHBIE Pe3yabTaThbl 0CBOCHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrpaMMBbl CpeHero 001mero 00pa3oBaHus




pe3yJbTaTa

1

TeopeTnueckre OCHOBbI XUMHUU

11

Brnanenne cHCTEMOM XMMHUYECKMX 3HAHUW, KOTOpas BKJIOYAET:
OCHOBOIOJIATaloIMe  MOHATUS  (XMMUYECKUH  DJIEMEHT, aToM,
9JIEKTPOHHAst 000JI0YKa aTOMa, S-, p-, d-2JIEeKTPOHHBIE OPOUTAIH aATOMOB,
HWOH, MOJIEKYNA, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHBb
OKHUCJIEHUS, XUMUYECKas CBsI3b, MOJIb, MOJISIpPHAs Macca, MOJISPHBIN
00bEM, KpUCTAIIMYECKAss peIETKa, TUIBl XUMHYECKHX pPeaKIuit
(OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U HJHIOTEPMUYECKHUE,
peakuuy HOHHOTrO OOMEHA), pacTBOpP, DJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
3JIEKTPOJUTHUYECKAs JUCCOLMAlUs, OKUCIUTENb, BOCCTaHOBUTEINb,
CKOPOCTh XUMUYECKON PEeaKLUU, XMMUYECKOE PABHOBECHUE); TEOPUU U
3aKOHBI (TEOPHS JIEKTPOJUTUUECKON Aucconuanuu, [lepuoamaeckuit
3akoH /[.M. MeHieneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (PaKTOIOTUUECKUE CBEICHHSI O CBOMCTBAX,
COCTaBe, IIOJIyYEHMHM U 0O€30MacCHOM MCIOJb30BaHUN Ba)KHEHIIMX
HEOPTaHWYECKHX BEHIECTB B OBITY W NPAKTHUECKON IESATEIHLHOCTH

YCIIO0BCKa

1.2

ChopMUpOBaHHOCTh YMEHHMH BBIIBIATH XapaKTEpPHBIE NPU3HAKH U
B3aMMOCBSI3b HM3YYEHHBIX IIOHATHH, INPUMEHATH COOTBETCTBYIOIHE
MOHATHS TPU ONUCAHUM CTPOCHHS M CBOMCTB HEOPraHUYECKHUX
BEIICCTB U HX IPEBPAILCHMI; BBIABIATH B3aUMOCBA3b XUMHYECKHX
3HaHUHU c IIOHATUAMU u [IPEACTaBICHUAMU JIpyrux

C€CTCCTBCHHOHAYYHBIX ITPCAMETOB

1.3

BJ'Ia,Z[eHI/IC OCHOBHBIMHU METOJaMMU HAYYHOI'O IIO3HAHUA BEIICCTB U
XUMHUYECKUX SBICHUMN (Ha6J'IIO,Z[eHI/Ie, HU3MCPCHHUEC, OKCIICPUMCHT,

MOJIETTUPOBaHUE)

1.4

ChopMHpOBaHHOCTH YMEHHI OMNpPENENSITh BAJIEHTHOCTh U CTENEHb
OKHCIICHHS XHMHYECKHUX DJIEMEHTOB B COCAMHEHUSIX PA3TUYHOTO
COCTaBa, BHJ XUMHYECKOM  CBs3W  (KOBaJeHTHas, WOHHAaA,
METaJUTnYecKasi, BOJOPOJAHAS) B COCIUHEHUSAX, TUIT KPUCTAIUTMICCKON
pemETKM KOHKPETHOTO BeIecTBa (aTOMHAs, MOJICKYJISpHAs, MOHHAs,

MeTaJTTHYeCcKas)

1.5

ChopMHupoBaHHOCTh YMEHUHN OMPENENSITh XapaKTep Cpelibl B BOJHBIX

pacTBOpax HCOPTraHUYICCKUX COGI[I/IHCHI/Iﬁ

1.6

ChopmupoBaHHOCTH ~ YMEHHUS  KJIacCU(UUIUPOBATH  XUMHUYECKHUE
peakiuuy MO Pa3INYHbIM MpU3HAKAM (YUCIY M COCTaBy pPearupyrommx

BCHICCTB, TCIIJIOBOMY Bq)(beKTy pc€akunu, HU3MCHCHUIO CTCICHEH




OKHUCJICHHUA 3JICMCHTOB, 06paTI/IMOCTI/I pCaKnunu, Y4aCTHIO

KaTaJln3aTopa)

1.7

ChopMUPOBaHHOCTh yYMEHUH  COCTaBIATH YpaBHEHUS peakiuit
pa3IuYHBIX THUIOB, IOJIHBIE M COKpPAUEHHBIE YPAaBHEHHUs PpEaKIUi
WOHHOTO OOMEHa, YUYUThIBasl YCIOBHS, IPU KOTOPBIX 3TU PEAKIIUN UITYT

IO KOHIIa

1.8

ChopMHupoBaHHOCTH YMEHUM MPOBOAUTH PEAKIIMH, MOATBEPKAAIOIIME
KAueCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX  BEIICCTB,
pacmo3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIONME B BOJHBIX

pacTBOpax HCOPraHM4YCCKUX BCIICCTB

1.9

C(bOpMHpOBaHHOCTL yMeHI/Iﬁ PacKpbIBATh CYIIHOCTH OKHUCIIUTCIIBHO-
BOCCTAHOBUTCIBHBIX peaKI_II/Iﬁ oCpPEaACTBOM COCTaBJICHUA

3JIEKTPOHHOTO O6ajaHca dTHX peaKIuit

1.10

ChopMupOBaHHOCTH YMEHHH OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMUYECKON peaKkiuy OT pa3IMuHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTH YMEHUH  OOBSICHATH  XapaKTep CMCIICHHS
XAMHYECKOTO PaBHOBECHUSI B 3aBUCHMOCTH OT BHEIIHETO BO3ICHCTBHS

(mpunnun Jle HlaTtense)

O61ua;1 N HCOPraHN4YCCKasd XuMHusA

2.1

ChopMuUpOBaHHOCTh YMEHUU pPACKphIBaTh CMbICH [lepromnueckoro
3aKOHa J.N. Menneneesa " JEMOHCTPUPOBATH €ro

CUCTEMATU3UPYIOILyI0, OOBSICHUTEIBbHYIO UM  IPOTHOCTUYECKYIO

byHKIIHT

2.2

ChopMHupoBaHHOCTH YMEHUN XapaKTEePU30BaTh AJIEKTPOHHOE CTPOCHU
aTOMOB XMMHUYECKUX »djeMeHToB 1-4 mnepuonoB Ilepuonnyeckoit
cucTeMbl xumuuyeckux osiemeHToB J[.M. MenneneeBa, uCHONb3ys
HOHATHS «S-, P-, O-2JIEKTPOHHBIE OpPOUTANNY», «IHEPrETUYECKHE
YPOBHMU»,  OOBSACHATH  3aKOHOMEPHOCTH  W3MEHEHHUs  CBOICTB
XUMHUYECKHX DJIEMEHTOB U WX COCAMHEHUU MO MEepUoJaM U TpyIIam

[Tepuonnueckoi cucteMbl XuMuueckux 31eMeHToB /.M. MeneneeBa

2.3

ChopMHUpOBaHHOCTh YMEHUW XapaKTepH30BaTh (OMHUCHIBATH) OOIMeE
XUMUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIICCTB Pa3IMYHBIX KJIACCOB,
NOJTBEPK/IATh  CYIICCTBOBAHUE TCHETUYECKOW  CBS3H  MEXIY
HEOPTaHUYECKHUMH  BEIICCTBAMHU C  TOMOUIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIMX XHUMUYCCKUX peaKI_[I/Iﬁ

2.4

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb MPHUHAJICKHOCTD

HCOPraHUYCCKUX BCHICCTB IO HUX COCTABY K OHpe)IeJ'IéHHOMy KJIacCy




(rpynmne) coeauHeHHUI (MPOCTHIE BEIIECTBA — METAUIBI M HEMETAIIbI,

OKCHAbI, OCHOBAaHU, KMUCJIOTHI, aM(I)OTepHLIe THUAPOKCU/IBI, CO.TII/I)

2.5

ChopMupOBaHHOCTh YMEHHH HCIOJIB30BATh XUMHUUYECKYIO CUMBOJIUKY
JUIi  cocTaBlieHus: (OpMyNl BEIIECTB M ypPaBHEHUH XUMMUYECKUX
peakiuii, cuctemarnueckyto HomeHkinarypy (IUPAC) u tpuBnanbHbIe
Ha3BaHUs OTJEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHBIM a3, aMMHaK, raméHas H3BECTb, HETall€Has M3BECTb,

NUTHEBAs COJIA, MUPUT U APYTHE)

2.6

ChopMupOBaHHOCTh YMEHHMH XapaKTepU30BaTh (OMUCHIBATH) OOLME
XUMHYECKUE CBOWCTBA HEOPTAaHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
MOJATBEPXkAaTh  CYIIECTBOBAHME  TI'CHETHMUYECKOM  CBSI3M  MEXAy
HEOPraHWYEeCKUMH  BELIECTBAMM  C  [IOMOULIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIMX XUMHWYCCKHUX peaKuHﬁ

2.7

ChopMupOBaHHOCTh YMEHHH IIAHUPOBAThH U BBITOJIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3joXKeHHe TMEepOKCHAa BOAOpPOJAa B MPHUCYTCTBUHU
KaTaJn3aTopa, ONpeJelIeHHe CPellbl paCTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCATBHOTO HWHAWKATOPA, BIMSHHE PA3IMYHBIX (PaKTOpOB Ha
CKOPOCTh ~XMMHYECKOW pEakIMH, peakuud HOHHOro oOMeHa,
Ka4eCTBCHHBIC PEaKIINU Ha Cylb(at-, KapOOHAT- M XJIIOpUA-aHUOHBI, Ha
KaTHOH aMMOHHS, pPELICHHE SKCIEPUMEHTAIBHBIX 3a/a4 [0 TeMaM
«Mertamb» u «HemeTtanasy) B COOTBETCTBUM C MPaBUJIAMU TEXHUKHU
0e30macHOCTH MpH OOpalleHUH C BEIIECTBAMU M JabOpaTOPHBIM
O60py,[[0BaHI/ICM; MNpeACTaBIATH PE3YIbTATHI XUMHYCCKOI'O
JKCIIepUMeHTa B (opMe 3amucCH YPaBHEHUN COOTBETCTBYIOLIMX

peakuuii 1 GopMyITHpPOBATH BBIBOJBI HA OCHOBE ATUX PE3YJIHTATOB

2.8

CdhopmMupoBaHHOCTH yYMEHUW COONONATh TpaBUjia IOJTH30BAHUS
XAMHYECKOW TOCYION W 1abopaTopHBIM OOOpYIOBaHHUEM, a TaKKe
IIpaBuJia O6paHIeHI/I$I C BCHICCTBAMU B COOTBCTCTBHH C MHCTPYKLIUAMU

I10 BBIITOJIHCHHIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB

2.9

CdopMHupOBaHHOCTH YMEHUH  XapaKTepu30BaTb  XUMHUYECKHE
MPOIIECCHI, JeXKalllMe B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUS! CEpHOM
KHCJIOTBI, aMMHaKa, a TaKkke c(hOPMUPOBAHHOCTH MPEACTABICHUN 00
o0IMX HAyYHBIX TPHHIUNAX ©  JKOJIOTHYECKHUX Mpobiemax

XUMHUYCCKOI'0 IMpOMU3BOACTBA

XUMHUSA U )KU3HL. PacyéThl

3.1

ChopMHUpOBAaHHOCTH TPEACTABICHUH O XHMHUUYECKOW COCTaBJISIONICH

eCTeCTBeHHOHay‘IHOﬁ KapTUHbBI MHpaA, PpPOJINU XUMHUHU B IIO3HAHHUU




SIBIEHUW TPUPOAb, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIHMOHATIBHOW TPaMOTHOCTH, HEOOXOAMMOW s
pellleHHs] TMPaKTHUUYECKUX 3a/ad W HKOJOTHYECKH OOOCHOBAaHHOTO

OTHOILIEHUSI K CBOEMY 3/I0POBbIO U IPUPOIHOM cpesie

3.2

CdopMupoBaHHOCTH YMEHHI KPUTHUYECKHU aHAJIM3UPOBATH
XAMHUYECKYI0 HMH(GOpMAaIMIO, TMOJIYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOi KOMMYHUKAIIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopMupoBaHHOCTE yMEHUH COOMIOAATh IpaBUJA HSKOJIOTHYECKU
1eJ1ec000pa3HOro TOBEJACHHUS B OBITY M TPYAOBOW JIESITEIHHOCTH B
LEIAX COXPAHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOWEH NPUPOAHOU

cpebl

3.4

Oco3HaBaTh OMAacHOCTb BO3JCHCTBUSI HA JKUBBIE OPraHU3MBbI
ONpeNeIEHHBIX BEIIECTB, MOHMMAas cMbIci nokaszatens [[JIK, noscHsaTh
Ha MpUMepax crocoObl YMEHBIICHHUS U MPEAOTBPAIICHUS UX BPETHOTO

BO3I[CﬁCTBPI$I Ha OpraHu3M 4€JI0BCKa

3.5

CdhopmupoBaHHOCTD YMEHU I MIPOBOIUTH BBIYHCIICHUS c
UCIIOJIb30BaHUEM TIOHSTHSI «MaccoBasi JOJs BEIeCTBa B PacTBOpE»,
O0OBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKHX PEAKIUAX, MacCChl
BEIIECTBA WM 00BbEMaA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO K3 YYacTBYIOIIMX B PEAKI[MU BEIIECTB,
TeIa0BOro 3(pdexra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BEIIECTB, MPEBPAILECHUS U COXPAHEHUS SHEPTHUU




ITPOBEPSEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koa

IIpoBepsieMblii 3JIeMEHT COe PAKaAHUS

1

TCOPCTI/I‘IGCKI/IG OCHOBEBI OpFaHquCKOﬁ XUMHNHU

11

Hpez[MeT OpFaHquCKOﬁ XUMHUH: € BO3HUKHOBCHHUEC, pPAa3BUTHC H 3HAYCHUC B
IMOJYYCHHHN HOBBIX BCUICCTB M MATCPUAJIOB. TGOpI/IH CTPOCHUA OPraHUYCCKHX

coequHeHuii A.M. byrnepoBa, €€ OCHOBHBIE MOJIOKECHUS

1.2

CrpykTypHble (QOpMYJbl OpPraHMYECKHUX BellecTB. ['oMosorus, u3zoMepus.
XUMHYECKasl CBS3b B OPraHUYECKMX COCAMHEHUSX — OAWHAPHBIE M KpaTHBIC

cBs3u. [IpencraBnenue o kiaccupuKauy OPraHMIECKUX BEIIECTB

1.3

HomenknaTypa opraHnueckux cOeJMHEHUMN (CUCTEeMaTH4yecKas) U TPUBHAJIbHbIE

Ha3BaHMA BaXKHEHIIIIX HpeHCTaBHTCHeﬁ KJIaCCOB OPraHM4Y€CKHUX BCUICCTB

VYri1eBog0poab!

2.1

AJKaHBL: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psii. MeTaH U 3TaH — npocTeinme
MPEICTABUTENN aJKaHOB: (HU3UYECKHEe M XHUMHYECKHE CBOMCTBAa (peakiuu

3aMCIICHUA U FOpCHI/IH), HaxXO0XIACHUEC B IIPUPOAC, ITOJTYUCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN psAf. DTHIEH W NpPONUJIEH —
IpocTeiIle MpPEeACTaBUTENN aJKEHOB: (HU3MYECKHMEe M XMUMHYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHMUS, TaJOI€HUPOBAHMS, TUAPATALMM, OKHUCIECHUS W

HOJII/IMepI/ISaI_II/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEHIIHeE
XMMHUECKHE CBOMCTBA (peakuus noauMepusanuu). [lonyuyeHne CHHTETUUECKOTO

KaydyKa U Pe3UHbI

2.4

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKUHN pAl. AICTHIICH —
MPOCTEHIIMK TIPeACTaBUTENb aJKWHOB: COCTaB, CTpPOEHHUE, (HU3UYECKHEe U
XMMHUYECKHE CBOMCTBA (peaklMy TUAPUPOBAHHUS, TAIOTEHUPOBAHUSI, THIpaTaliH,

TOpeHus), HOJy4eHHE U MPUMEHEHHE

2.5

Apenbl. beH3on: cocTaB, CTpoeHHe, (PU3MYECKHE M XUMHUUYECKHE CBOWCTBA
(peakiuu raJoreHUpOBaHUs U HUTPOBAHUS ), OJTy4eHHE U TpUMEHeHue. Tonyou:
cocTaB, CTpoeHue, (u3MUYecKue U XUMUYECKHE CBOHCTBAa (peakluu
raJIOTEHUPOBAHUS U HUTPOBAaHMs), MOMydeHHE M TMPUMEHEHHE. TOKCUYHOCTH
apeHOB. ['eHeTnMueckas CBsI3b MEXKIY YIVIEBOAOPOJAMHM, NPHUHAMICKANMMHU K

Ppa3siIn4YHbIM KJ1acCaM

2.6

[IpuposHbIe UCTOUYHUKH YIIIEBOAOPOAOB. [IpupoHbIil ra3 1 nonyTHbIE HePTIHbIE




ra3sl. Hed1p u e€ nmpoucxoxaenue. CriocoObl nepepaboTKku He(TH: NEPEroHKa,
KPEKHUHT (TepMUYECKUH, KaTaJUTHYeCKuil), muponus. IIpoaykTsl nepepaboTKu
HedTH, UX NpPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObITYy. KaMeHHbI yroiap u

MIPOJYKTHI €ro nepepadboTKu

Kucnoponcoaepxxanme opraHnueckre CoeIMHEHUS

3.1

[IpenenpHble 0OTHOATOMHBIE CHUPTHL. METaHOI ¥ 3TAHOI: CTPOCHUE, PUZNUECKUE
U XUMHUYECKME  CBOMCTBAa  (peakuu C  aKTUBHBIMH  METaJlJlaMu,
rajJlor€eHOBOJIOPOJIaMHU, TOPEHHE), IMpUMEHEHHE. BomopoaHbie CBI3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME METaHOJa U JTAaHOJIA HA OPraHU3M YeJIOBEKa.
MHoOroatoMHble CIUPTHL. DTUICHIIMKOIb U INIMLEPHUH: CTPOCHHE, PU3NUYECKUE U
XMMHMUYECKHE CBOMCTBAa (B3aMMOJCHCTBHE €O ULICIOYHBIMU  METaJIaMU,
KAaueCTBEHHAas peakIus Ha MHOroaTOMHbIe cnupThbl). JleiicTBue Ha OpraHusm

YCJIO0BCKa. HpI/IMCHCHI/Ie TJIIMOCPpHUHA U STUJICHIJIMKOJIA

3.2

deHou: CTPOCHUC  MOJICKYIIBIL, (I)I/ISI/ILICCKI/IG M XUMHYECKHE CBOMCTBRA.

TokcuunocTs ¢penona. [Ipumenenne Gpenona

3.3

A.HBI[GFI/II[BI 1 KCTOHBI. (DOpMaJIB[[eFI/II[, alCTaJIbACTUA: CTPOCHUC, (I)I/IBI/I‘-IGCKI/IG n
XUMHUYECKHE CBOMCTBA (pCaKHI/II/I OKHCJICHUA U BOCCTAHOBJICHUS, KaAYCCTBCHHBIC

peakumm), MoJlydeHUuE U IPUMEHEHUE

3.4

OnHOOCHOBHBIE TpeJeNibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas M yKCycHas
KHCJIOTBL: CTpOeHHE, (PU3HUECKUE U XUMUYECKUE CBOICTBA (CBOMCTBA, o0Lme A1
Kjlacca KHCIOT, peakuus OHTepuPHUKalLMM), T[OJIy4eHHEe U MpPUMEHEHHE.
CreapuHoBas U OJIEMHOBAsl KUCIIOTHI KaK IPEJICTABUTEIN BBICIIMX KapOOHOBBIX

KHCJIOT. MBIIa KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOIICEC ,HGfICTBHe

3.5

Crnoxuble 3(pupbl Kak MPOM3BOAHBIE KAPOOHOBBIX KUCIOT. [ 'MAPONIHU3 CIOKHBIX
a¢upos. Kupsbl. I'maponus xupos. Ilpumenenue xupoB. buonorudeckas posib

KHUPOB

3.6

VYrieBoabl: cocTaB, KIACCH(HUKAIUS YrIIEBOJOB (MOHO-, IU- U TIOJIHCAXaAPH]IBI).
I'moko3a — mpocTeimmii MOHOCaxapHI: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3nyecKue U XMMUYECKUE CBOMCTBA (B3auMozericTBue ¢ ruapokcuaom meau( 1),
OKHCJIEHHME aMMHayHbIM pacTBopoM okcuaa cepebpa(l), BoccTaHoBiIEHUE,
OpoKeHUE TJIIOKO3bl), HAXOXKJICHHE B IMPHUPOJE, MPUMEHEHHE, OMojornyeckas
ponb. ®otocunTe3. OpykTo3a Kak U30Mep MIHOKO3bl. Kpaxmai u nesuiono3a Kak
npupoAnble mnoiaumepbl. CTpoeHHe Kpaxmania U I1eiuToio3bl. dusmdeckue u

XHMHWYECKHE CBOMCTBA Kpaxmalia (FI/II[pOJ'H/IS, Ka4€CTBCHHAas pCaKl s C I/IOI[OM)

AzoTconepkalme OpraHnyecKue CoeIMHEHUS

4.1

AMUHOKHCIIOTBI KakK aM(I)OTepHLIe OpTraHNYCCKHUEC COCAMHCHUA. duznyeckue u

XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha npumMepe FJ'II/II_II/IHa). buonorundeckoe




3HAUYCHUE aMUHOKHUCIOT. [lenTuanl

4.2

benku kak MNpUPOAHBIC  BBICOKOMOJICKYIIAPHBIC COCAWMHCHUA. HepBI/I‘lHaH,
BTOpHUYHad MW TpPETUYHAA CTPYKTYypa OcnkoB. XMMHUUYECKHE CBOMCTBA OEIIKOB:

TUAPOJIN3, ACHATYPAlH, KAUCCTBCHHBIC PCAKIITUU Ha Oenku

BrICOKOMONEKYISIPHBIE COETUHEHUS

5.1

OCHOBHBIE TOHSTHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHHMI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIUMEPU3ALIUN, CPETHSS MOJIEKYIISIpHAS
Macca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISPHBIX COEIUHEHUN —

moJMMEpHr3aluda U MOJIMKOHACHCAl A

5.2

3KCH€pI/IMCHTaJII)HBIC MCTOJbI HM3Y4YCHHA BCIICCTB HU HUX HpGBpElHIGHHfII
O3HAaKOMJICHHC C O6paSHaMI/I MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMAacCcC,

KaydykoB. [lomydeHre CMHTETHYECKOTO KaydyyKa U Pe3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/Ie PKAHU A

1

TCOpeTI/I‘leCKI/IC OCHOBBI XUMHHU

11

XuMHUYeCKUil 351eMeHT. AToM. Slapo aToma, U30TOMBL. DJIEKTPOHHAsE 000I0YKa.
DHepreTHYecKue ypoOBHH, MOJTYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, O-371€MEHTHI.
Oco0eHHOCTH pacipeesieHHs JICKTPOHOB 10 OPOUTANISIM B aTOMaXx 3JIEMEHTOB

MEPBBIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(UTYpALIHS aTOMOB

1.2

ITepuoanueckuii 3akoH u [lepronnyueckas cucrema XuMU4eCcKkux aeMeHToB J[. M.
MenneneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepuonnueckoid CUCTEMBI
xuMu4deckux 3yeMeHToB J[.M. MenneneeBa ¢ COBpeMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHUUYECKHX DJJIEMCHTOB H
00pa3yeMbIX MUMHU TPOCTBHIX M CIIOXKHBIX BEHIECTB MO TPYIIAM W TMEPHOJAM.

3HayeHHEe IEPUOAUYCCKOr0o 3aKOHA B pa3BUTHU HAYKH

1.3

Crpoenue BemecTBa. XWUMHYECKas CBA3b. BHIBI XUMHUYECKOM  CBSI3H
(koBaneHTHAsT HEMOJIsIpHAs W TOJSpHas, HWOHHAsA, MeTautndeckas). VoHBI:
KaTUOHBI M1 aHHOHBL. MeXaHU3MBbI 00pa30BaHMs KOBAJICHTHOW XUMUYECKOU CBSI3U

(oOMeHHBII U JOHOPHO-AKIIENTOPHBIN ). BogopoaHasi cBs3b

14

BanentHoCTh. DneKTpooTpUIIaTeTbHOCTh. CTENEHb OKUCICHUS

1.5

Bemectna MOJICKYJIIPHOTO U HEMOJICKYJISAPHOI'O0 CTPOCHUS. 3aKOH MOCTOSHCTBA
cocTaBa BemiecTBa. THITBI KpUCTAJININYCCKUX pCIJ_IéTOK. 3aBHCHMOCTEL CBOMCTBa
BCIICCTB OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I. Ilonatue o AUCIICPCHBIX

cucteMax. VICTUHHBIE U KOJUIOWIHBIE pacTBOPLI. MaccoBas gois BemiecTBa B




pacTBope

1.6

K.]'IaCCI/I(I)I/IKaLII/ISI HCOPraHN4ICCKUX COCIUHEHUI. HOMCHKJ'IaTypa HCOPraHN4ICCKUX

BCIICCTB

1.7

Xumuueckass — peakums. — Kimaccudukanus — XMMHMYECKHX — peakuuid B
HEOPraHM4ECKOM M OPraHWYECKON XMMHUU. 3aKOH COXPAHEHHS MaccChl BEIIECTB,

3aKOH COXpaHEHUS U MPEeBpaICHUs YHEPTUHU MIPU XUMHUECKUX PEeaKITUIX

1.8

CkopocThb peakiu, e€ 3aBUCUMOCTD OT pa3InyHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMuyeckoe paBHoBecue. MDakTophl, BIMSIONME Ha

cocTosiHue Xumuueckoro papHosecus. Ilpunnun Jle [larense

1.10

OnekTponuTuueckas auccounanus. CunbHble u cinadbie 37eKkTponauThl. Cpena
BOJIHBIX PACTBOPOB BCIICCTB: KKUCJIasd, HeﬁTpaHbHafI, mICJI04YHasd. PeaKHI/II/I HNOHHOT O

oOmenHa

1.11

OKHCIUTEILHO-BOCCTAHOBUTEIIHHEIC pcakuuun

Heoprannueckas xumust

2.1

Hemeranmnel. [lonoxkenue nHemeramioB B [lepuoanueckoit cucteMe XUMUYECKHUX
snemeHToB J[.MI. MenneneeBa U 0COOEHHOCTH CTPOCHHUSI aTOMOB. DU3MYECKHE

CBOMCTBA HEMETAIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAIJIOB (Ha npuMepe KUcjaopoaa, CCphuI,

docdopa u yrnepona)

2.2

XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETAJUIOB (TajJOreHOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpeMHHA) U HMX COEAMHEHHUH  (OKCHIOB,
KHMCIIOPOACOACPKAIMX KHUCJIOT, BOJAOPOIHBIX coeauHeHuil). [IpumeHenue

BaXKHEHINX HEMETAIIOB U UX COSTUHEHUN

2.3

Meramnsl. Ilonoxxenne MeramnoB B Ilepuoanueckoil cucremMe XUMHUYECKUX
sanemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O6ume ¢u3ndeckue cBoiHCTBa MeTayioB. CILIaBbl METALIOB.

DNEKTPOXUMHUYECKUH psAJl HAIPSHKEHUI METAIITIOB

2.4

XYWMHUYECKHE CBOMCTBA BAXXHEUIIMX METAUIOB (HATPUM, KaJIMM, KaJbIUH,
MarHuu, aJlOMUHUN, IUHK, XpOM, XKeJIe30, MeAb) U uX coeauHeHuiu. OOmme

croco0bI MOy4eHHs] MeTaJlJIoB. [[pruMeHeHe MeTallJIOB B OBITY U TEXHUKE

2.5

I'eneTnueckas cBA3b HCOPraHMYCCKUX BCUICCTB, IMPUHAMJICKAINMX K PA3JIMYHBIM

Kj1accaM

XUMUA U )KU3Hb

3.1

Ponp xumMuu B 00ECIEUCHHH SKOJOTHYECKOH, DHEPreTHYECKONW W THILICBOU
0e30MacHOCTH, Pa3BUTUU MeIUUUHBL. [IOHSATHE O HaydyHBIX METOJAX MO3HAHHS

BCHICCTB U XUMHWYCCKHUX peaKquI

3.2

HpCHCTaBJ'IeHI/ISI 00 06HII/IX HAaYYHBIX IMPUHOUIIAX NPOMBIIUICHHOTO IMOJYUCHUSA




BaKHEHIIMX BCIICCTB. YenoBek B MHUPEC BCIICCTB M MATCPHUAJIOB: BaKHEHIIMe
CTPOUTCIIbHBIC MATCpHalibl, KOHCTPYKIUOHHBLIC MATCpHAJIbl, KpaCKH, CTCKIIO,
KepaMuKa, MaTCpUaJIbl JJId 3JICKTPOHUKHU, HAHOMATCPUAJIBI, OPTaHUYCCKHE U

MUHEpabHbIE yIOOPEHUS

3.3

XuMHusT U 370pOBhE UEJIOBEKA: TMpaBUJia HCIOJb30BAHUS JICKAPCTBEHHBIX
Ipenaparos, IpaBuiia 6€30MacHOr0 UCTIOIb30BAHUS MTPENapaToB OBITOBON XUMUU

B IIOBCETHEBHOW KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE
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