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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpEeIHEro o0mero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHONM TMPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), mnpencraieHHbix B  DeaepalbHOM  TOCYAApPCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konnenmuu npenogaBaHus y4eOHOTO
npeaMeTa « XuMHUs» B 00pa3oBaTeNbHBIX opranmu3anusx Poccuiickoit denepanun,
peann3youmx OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3zputusa BocnuTanusi B Poccuiickoit @enepaiuu Ha nepuox a0 2025
rona» (Pacnopsbkenue IpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1eit ctparerun oOy4eHHsl, BOCIIUTAHUS U PAa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHIentyanbubie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
colepXKaHus, PE3yJbTaTOB OOy4YeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBanue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTebHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOoCcTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peau3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJIOTHUUECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. PeanmsyeTcss xuMudeckoe oOpa3oBaHUE OOYyYaIONUXCS Ha
YPOBHE CpeTHero o0Iero 00pa3oBaHus CPEACTBAMH YUEOHOTO TIpeaMeTa « XUMUs,
CoJiepKaHuE€ U TOCTPOEHUE KOTOPOIro OMpeNesieHbl B MPOrpaMMme MO XUMHUU C
y4€ToM creuu@uKd HayKu XUMHM, €€ 3Ha4eHUs B IO3HAHMM NPUPOJIBI U B
MaTepUaTbHON KU3HHU OOIECTBa, a TAKXKe C YUYETOM OOMNIMX IeIeH M MPUHIIUATIOB,
XapaKTEPHU3YIOMINX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro 0O0IIero
obpazoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHNE PAITMOHAIIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3J]aHUE IICJIOCTHOTO TMPEJCTABICHUS 00 OKPYXAIOMEM MHUpPE KaK O €IUHCTBE
OpPUPOABLl M YeJIOBEeKa, KOTopoe (OpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda MU KH3HU Kaxaoro ujgeHa odOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HalpaBlieHAa HAa pEUICHUE
rJI00aIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENSMA W NPUHIUIAMH CPEIHEro OOIIero
oOpazoBanus cozepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbI YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOIMMYIO MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA, MPOJOJIKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas W HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWW 0 HEOPTaHWYECKOW XMMUU (C BKIIOUYCHUEM 3HAHUW U3 OOIIeH XUMUM) U
OpraHndeckon xumuu. GopMUpPOBAaHNME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMeTa o0O€ecleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro wmarepuaia u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpEleNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHH BELIECTBA
pacCcMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IpPEICTaBICHU O CTpoeHUH BenlecTB. CBeqieHus 00 U3ydyaeMbIX B Kypce BelllecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJOTMYECKH aKTHUBHBIX
coenquHeHn. B Kypce  opraHMyeckod — XMMHM ~ MOJYYalOT  pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUS MEPBOHAYATHHBIC
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHHUS, O XUMHUECKON PEAKIINH.

[lon HOBBIM yriaom 3peHusi B mnpeameTe «XuMHs» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHl MaTepuan u (AaKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYecKoil peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOyYarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TMOHATh MCTOPUYECKOE W3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o01aronIeit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUMsIX, UX CYLUIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHus fonoHsAeTcs B Kypcax 10 u 11 kinaccoB anemeHTamu
COJIep’KaHus, UMEIOUIMMH KYyJbTYpOJIOTHYECKUNH W TPHUKIATHON XapakTep. OTu
3HaHUS CHOCOOCTBYIOT NMOHMMAHUIO B3aUMOCBSI3W XHMHUU C JIPYTUMHU HAyKaMH,
PacKpbIBAIOT €€ POJIb B IO3HABATEJILHON U MPAKTUYECKOM JIEATENBHOCTH YEJI0BEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHUS K IPOLIECCY TBOPUECTBA B 00JIaCTU TEOPUU
Y MPAKTUYECKUX MPUIOKEHUH XUMHUH, IOMOTalOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOLIECTBEHHO M JHMYHOCTHO 3HAYMMBIX MpOOJEeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMALIUIO U IPUMEHSTH €€ /IS MOMOJIHEHUS 3HAaHUH,
PEILICHNS UHTEIJIEKTYaJIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEA0BATENbCKUX 3a1a4. B
LEJIOM COJiepKaHue y4yeOHOro mpenMera «XHMHsD AAHHOTO YPOBHSI U3YyYEHHUS
OpUEHTUPOBAHO Ha (POPMHUPOBAHUE Y OOYUAIOIIMXCS MHUPOBO33PEHUECKON OCHOBBI
JUIS TOHMMaHUA (QUIOCOPCKUX U, TaKMX KakK: MaTepUalbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYEeCKOro MHUpa, O0YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHUEM, IO3HABAEMOCTb PUPOAHBIX SIBJIEHUM IMYTEM IKCIIEPUMEHTA
U peUleHHs NPOTUBOPEUYMII MEXAYy HOBBIMH (akTaMd U TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
TakKe MpodseM cOepeKeHUsl IHEPTEeTUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTMM U MaTepUaOB.

B nnane pemeHus 3amad BOCHUTAHMS, pPa3BUTHUS UM COLMAIM3ALUU
0o0y4aroluxcsl IPUHATBIE NPOrpaMMOM MO XUMHUHU HOJIXOJbl K OMNPEIECIICHUIO
COJlep)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHHUBEPCAIbHBIX YUEOHBIX ACHCTBHI, UMEIOUINX 0a30BOE 3HAUEHUE TSI PAa3INUHbBIX
BUJIOB JEATEIIBHOCTHU: pELIEeHUusl MpoOjeM, IOHUCKa, aHaliu3a M 00paboTKu
uHpoOpMaluy, HEOOXOOUMBIX JUIsl NPUOOPETEHHs] ONbITa IPAKTUYECKOH U
UCCIIEIOBATENLCKON AESITeIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMHH.

B npaktuke mnpemomaBaHHs XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs, TAK U HA YPOBHE CPEIHEr0 001Iero 00pa3oBaHus, IpU ONPEIEICHUN
COJIep)KaTeIbHOM XapaKTEpUCTUKM LelNed HW3y4YeHHs NpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKOM HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESATEIIbHOCTH YEJIOBEKAa U KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJUYECKOW TOUYKM 3pEHUS] TAKOW IMOAXOJ K OINpPEACNCHUIO eIl N3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PCHHS TJABHBIMH IEJSIMU W3YYCHHS TpPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIIAIOTCA:

e (opMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHWHA KaKk  BaKHEHIIeH
COCTaBJISIONIEH €CTeCTBEHHO-HAYYHON KapTHHBI MHpAa, B OCHOBE KOTOPOM
JIeKAT KIFOYEBBIC MOHATHSA, PYHIAMEHTAILHBIC 3aKOHBI U TCOPHUH XUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHWE W TOHUMAHHUE CYIIHOCTH OCTYITHBIX
0000111eHIIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOpUEH UX
Pa3BHUTHUA U CTAHOBIICHUS;

e (opMHpOBaHKE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOAAX IMO3HAHUS
BEIICCTB M XUMUYECKUX PEAKIIHA, HEOOXOIUMBIX JUISI PUOOPETCHHS YMEHUH
OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBICHUH, MMEIOIINX
MECTO B MIPHUPOJIC, B IPAKTHUECKOHN 1 MOBCEAHEBHON KHU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JICATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHHEM 1
OOBSCHEHUEM XHMHUYECKOTO OSKCICpUMEHTa, COOJIIOJICHUEM  TIPaBHII
6e30macHOro OOpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuM, cofepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71ad U3y4YCeHUS
npeaMeTa B MporpaMMe Mo XUMHUHU YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero oopazoBaHusi. CeromHs B
NPEIOoaBaHUK XUMHH B OOJIBIIICH CTETICHH OTAAETCS PEIOYTSHUE TPAKTUICCKON
KOMIIOHEHTE COJiep)KaHusi OOydYeHHUs, OPHUCHTHUPOBAHHOW Ha TOATOTOBKY
BBIMTYCKHUKA 00111e00pa30BaTEIbHON OpraHu3alvi, BIAJCIONIETO HE HAaOOpOM
3HaHWW, a (QYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHUSIMHU
AKTUBHOTO TIOJyYSHUS 3HAHUH ¥ TIPUMEHEHUS UX B PEabHON KU3HU JJIS PEIICHUS
IPAKTHYCCKHX 3a]1ad.

B cBsI31 ¢ 3TUM NIpH M3y4eHUH TIpeaMeTa « XUMUSD JOMUHUPYIOIIee 3HaUCHUE
IPUOOPETAIOT TaKUE MU U 33/1a4H, KaK:

aJanTaiys o0yJaroluXcsl K YCIIOBUSAM JWHAMUYHO PA3BHBAIOIICTOCS MHUPA,
dopMUpPOBaHWE  HWHTCIUICKTYyaJbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYCCTBY, CAMOCTOSTEIILHOMY MPHHITHIO TPaAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIICCTBAMH U UX
IPUMEHEHHUEM;

dopMupoBaHHe y OOYy4alONIMXCS KJIFOYEBBIX  HABBIKOB  (KITFOYEBBIX
KOMIICTCHIIM), WMEIONIMX YHUBEPCAIBLHOE 3HAYCHHWE [UIS Pa3IMIHBIX BHUJIOB
JeSITEIIbHOCTH: PelIeHusl mpo0jeM, TToucKa, aHaiu3a U 00paboTku MHGPOpMAIUH,
HEOOXOUMBIX JJIsI MPUOOPETEHUS OIBITA IEATETHHOCTH, KOTOPasi 3aHUMaET BaXKHOE
MECTO B TO3HAHWU XUMHUH, a TakKe ISl OICHKU C TO3HMIHUNA JKOJIOTHYECKON
0€30I1acHOCTH XapaKTepa BIMSHUS BEIISCTB U XUMUIECKHUX IPOIIECCOB HAa OPTraHU3M
YeJI0BeKa U MPUPOAHYIO CPEay;



pa3BUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIOCOOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOWCKA U aHaIu3a y4eOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COJICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOMATUBHOTO U JIOTHYECKOTO
MBIIIICHU S, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTM B TyMaHHUCTHYECKOU
HANpPaBJIEHHOCTH XWUMHUH, €€ BAXKHOM POJM B PEHICHUH TI00aNbHBIX MpoOiieM
paIoHaIbHOTO MPUPOAOINOIB30BaHNUs, TOMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpex)HOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUs TTOJIYYCHHBIX 3HAHUN IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnoMm mmaHe cpeaHero oo6imiero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOH oOnactu «EcTecTBeHHO-HAYIHBIE
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpemHero oo1Iero oopasoBaHus, coctapisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Henelnt), B 11 kiacce — 34 gaca (1 yac B Heneio).



COJEPKXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUY€CKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)KeHHI. CTpyKTYpHBIE (hOPMYIIBI
OpPraHMYeCKMX BelecTB. [ omonorus, wu3zoMepus. XuMHYECKas CBS3b B
OPraHUYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKHX BemecTB. HomeHkmaTypa
OpraHUYECKHUX COEIMHEHHH (cucTeMaruueckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BELIECTB W MX MPEBPAILCHHI:
03HaKOMJIEHHE C 00pa3aMu OPraHnYECKHUX BEIIECTB U MaTepHalaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOIOCHUE W OIMCAHUE
JEMOHCTPAlMOHHBIX ONBITOB MO MPEBPALICHUIO OPraHUYECKUX BELIECTB MPH
HarpeBaHuM (IUIaBjieHue, OOyIJIMBAaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MerTaH W 3TaH —
MPOCTEUINE TPENCTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMenieHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TOJyYCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psil. DTUIICH U MPOMUIIEH —
MPOCTEUINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AllETHIICH
— TMPOCTEHIIMIA TpPeNCTaBUTENb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUue WU
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMSI, TAJOTCHUPOBAHUS, THIpATALINH,
TOPEHMUS ), MOJIyYeHUE U IPUMEHEHHUE.

Apensl. ben3on: coctaB, cTpoeHue, pU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoyueHue u npumenerue. TOKCUIHOCTb apEHOB.



['eHeTnyeckas CBSI3b MEXKAY YTJIEBOJIOPOAAMHU, MPHUHAJICKAUIMMH K Pa3InYHBIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl nepepaboTku HEePTH:
IEPErOHKa, KPEKUHI (TepMUYECKHH, KaTaquTH4eckuil), nuposu3. I[IpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yroJib U MPOAYKTHI €0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB U UX MPEBpallCHUI:
03HAaKOMJIEHHE C 00pa3llaMHy IJ1acTMACC, Kay4yKOB U pe3uHbl, Kouiekuuu «HepTo»
U «YT0/b», MOAEINPOBAHUE MOJIEKYJI YIJIEBOJOPOIOB U TaJIOT€HONPOU3BOAHBIX,
pOBEJCHUE MPAKTUIECKON PabOThl: MOMyUYEHHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

Bbluncienuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMH IO MU3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEAKIUN).

Kucsiopoacoaep:xaiye oprannyeckue coeiMHeHNs

[IpenenpHple OOHOATOMHBIE COMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢uznyeckue MU XHMUYECKME CBOMCTBA (PEAaKLMM C aKTUBHBIMU METaJUIaMH,
rajJJOr€HOBOJIOPO/IaMH, TOpPEHHE), IpUMEHEHHE. BoJoponHble CBSI3UM MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBUE METaHOJa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroaroMHbple  COMPTHL. OTHIEHTJIMKOJIb W TJIMIEPUH: CTPOEHHUE,
¢uznyeckue W XMMHMYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl PEaKIMs Ha MHOTOaTOMHbIE crupThl). [leficTBue Ha
OpraHusM uesoBeka. [I[pumeHeHue rinuuepruHa U STUIEHTJINKOJISL.

®denon: cTpoeHHE MOJIEKYNbl, (U3NYECKHE UM XHUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpneruapl U Kemouvl. DOpMalbIEru], aUETAIBIETUI: CTPOEHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIINH ), IOTyYECHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MTpeieabHbIE KApOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAas
KHUCTIOTBI: CTpOEHUE, (pU3nuvecKkre 1 XUMUYECKUEe CBOWCTBA (CBOWCTBA, O0IIME AJIs
KJ1acca KMCIIOT, peaklusl dTepuduKalnum), noiaydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK IMPEACTaBUTEIM BBICIINX KapOOHOBBIX KHUCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cnoxHbIX 3¢upos. XKupsl. I'naponus xxupos. [Ipumenenue xxupos. buonornueckas

POJIb )KUPOB.
VYraeBoawsl: coctaB, Kiaaccuukamus — yriieBojaoB  (MOHO-, JAU- U
noyicaxapuabl). [Toko3a — mpocTemmii MOHOCaXapul: OCOOEHHOCTH CTPOSHUS



MOJIEKYJTbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCUIOM
meu(Il), okucienne aMmmMuadHbIM pacTBopoM okcuga cepedpa(l), BocctanoBiieHue,
Opo’KeHHE TITIOKO3bI), HAX0XKIACHUE B MPUPOJIC, TPUMEHEHUE, OMOJIOTHYECKAsT POJIb.
dotocunTe3. OpyKTO3a KaK H30MEP TITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
nemntono3bl.  dusznueckue W XMMHYECKHME CBOMCTBA Kpaxmana (TUApPOJIU3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIEeCTB W HUX MpEeBpalleHU:
pOBe/IeHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcunpoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEUCTBUE TJIMIIEPUHA C
ruapokcuomM meau(ll)), anbaerunoB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) u rumpoxcumom wMmenu(Il), B3ammopeiicTBHE Kpaxmanaa € HOIOM),
MPOBEICHHE MPAKTUUECKOW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KUCIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJAHOTO BEHIECTBA WJIM MPOAYKTa PEAKIUHU MO W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcozeprkalue OpraHu4eckue COeIMHEeHMUS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe OpraHnyeckue coequHeHus. dusndeckue n
XMMHUYECKUE CBOMCTBAa AMUHOKHUCIOT (Ha MpUMEpe TiulMHA). buonoruueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuab.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHenus. IlepBuuHas,
BTOpPUYHAsE W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKITNy Ha OCIKH.

DKCIepUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEHIECTB W MX NPEBpaICHUN:
HaAOJIIOZICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OelIKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BoicokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSIST MOJEKYJIspHas
macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEAMHEHUN —
MOJIMMEpU3aIUs U MOJTUKOHIECHCAIUS.

DKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAICHUN:
03HAaKOMJIEHHE ¢ 00pa3iamMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M IPU M3YYEHUU OPTaHUYECKOW XUMHH B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BAaHWE KaK OOIIWX €CTeCTBEHHO-



HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMHU JUISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1mume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIIM3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOICHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

duszmka: wmatepusi, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
OHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIeCTBa, (PU3MYECKHE BETUYUHBI U SUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIC BeliecTBa (OCNIKH, YIJIEBOABI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
PECYPCHI.

TexHONOTHS: TNHINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHMUS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHUE MPEerapaThl, MaTepuabl U3
VCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJTACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XAMHYECKUI 3ieMeHT. AToMm. SIpo aroma, H30TOMNbBI. ODJIEKTPOHHAs
000110YKa. DHEPreTUUYEeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE opOUTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHus: 3JIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHAS KOH(PUTypalnsi aTOMOB.

[lepnonnueckuit 3aKoH u llepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenaeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHAa M [leproanyecKkoil CUCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BELIECTB MO TpyNmaM U IEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemiecTBa. XUMHYECKass CBsI3b. BuAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJisipHash M MOJspHas, UOHHAsA, MeTauinyeckas). MexaHUu3Mbl
00pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3W (OOMEHHBIH H  JOHOPHO-
aKLenTopHblii). BomopoaHas cBA3b. BaleHTHOCTh. OJEKTPOOTPULATENIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI 1 AHUOHBI.

BemiectBa  MOJIEKYJISIDpHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.



[IonsTne o nucnepcHbIx cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkiarypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIacCcaM.

Xumudeckass — peaknus. Krmaccupukamuss XUMHUYECKHX — PEaKIUd B
HEOPraHUYECKOW M OPraHUYeCKONl XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YHEPTUH MPU XUMHUECKUX PEAKLIMIX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iauyHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYeCcKoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xuMuueckoro paBHosecus. [Ipunnun Jle [latense.

Dnextponutryeckas aucconuanus. CuiabHbIe U cliadbie dnekTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCIAs, HEUTPaAJIbHAS, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUN.

DKCIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEUIECTB W HMX MPEBpaICHUN:
neMoHcTpanus Tabymn «[lepuoanueckas cucremMa XxuMudeckux 3meMenToB J[. U.
MeHneneeBa», U3ydeHHE MOJIENeH KPUCTAUIMUECKUX PENIETOK, HAOIOICHUE |
OMHCaHUE JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TIOMOTIIbIO YHUBEPCAITBHOTO MHINKATOPA, PEAKIIMH HOHHOTO OOMEHa), TPOBEICHNE
IPaKTHUECKON paboThl «BnusHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMUUECKON
peakuum».

Pacuérnrie 3agaun.

Pacu€tel 1O ypaBHEHMSAM XHWMHYECKHX pEakUUii, B TOM YHUCJIE
TEPMOXHUMHUYECKHAE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM ITOHSITHUS «MACCOBast IO
BEILIECTBAY.

Heoprannuyeckasi xumusi

Hemeramnel. Ilonoxenue HemeraiuioB B llepuomnueckor — cucreme
xumudeckux snemeHToB [[. Y. MenzaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETANIOB (Ha MpUMEpe
KHCIIOpoa, cephl, pochopa u yrieponaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yriepoga U KpeMHHSI) U MX  COEAUHEHHM  (OKCHJIOB,
KHUCJIOPOACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCITMHEHUM.

Mertamnsl. Ilonoxenune MeraiuioB B llepuoanueckor cucremMe XHUMUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTajuioB. O0mne gusnueckue cBoricTBa MeTauioB. CruiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIIOB.



XUMUYECKHE CBOWCTBA BaXKHEWILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl moiydyeHus: MeTawioB. [IpuMeHeHue MeTalsioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUSI BELIECTB W MX MPEBPAILCHHI:
U3y4YeHUE KOJUICKINN «MeTamuibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHUE
DKCIIEPUMEHTATLHBIX 3a7a4, HAOMIOJeHWEe W OIMHUCAHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOpAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEIIECTBa, Macce WM 00bEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KU3Hb

Ponp xumum B oOecrniedeHHH 3KOJIOTHYECKOW, SHEPTETUYECKOW W TMHINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHbIX MPUHIHUIAX HPOMBIILIEHHOTO
MOJYYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepuaiibl IJsl 3JIEKTPOHUKW, HaHOMAaTEpHUasbl, OPTaHUYECKUE W MHUHEPAJIbHBIC
yao0peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCIIOIL30BAHUS MPENapaToB OBITOBOM XUMHUU B
MTOBCEITHEBHOM KU3HH.

MexnpenMeTHbIE CBS3H.

Peanmzanusi  MeXIpeIMETHBIX CBsi3ed MNpU  H3yYeHUH OOmed u
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCyHIECTBIISIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHSTHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbId (pakT, rumoTesa, 3aKoH,
TEOpWs, aHaln3, CHUHTE3, KiacCUUKANMA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

dusnka: MaTepusi, IHEPTHS, MAcca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHUE BEIEeCTBA, (PU3NYECKHE BETUUYMHBI U €AMHHIIBI HX
U3MEPEHUS, CKOPOCTb.



buonorus: knetka, opraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MUHEpaIbI, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOTIAeMbIe, TOILIUBO,
PECYPCHI.

TexHONIOrus: XUMHUYECKasi MPOMBIIICHHOCTh, METaUTyprusi, IPOU3BOJACTBO
CTPOUTEIIBHBIX MaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, ITHINEBAS
IPOMBINIJICHHOCTh,  (papMalleBTHUYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIpPernapaToB, MPOM3BOJCTBO KOHCTPYKIMOHHBIX MaTEPHUAJIOB,
SJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W TpeAMeTHbIM). HayuyHo-meToauyeckol OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MOAXO.

B cooTBeTcTBUM C CUCTEMHO-IEATENBHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JMYHOCTHBIX PE3yJIbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTA HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCSI B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTM ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pE3yJdbTaThl OCBOCHUS MpeaMeTa «XUMHUsS» JIOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HaealaMd POCCHUUCKOTO TPaKIAHCKOTO OOIIecTBa, MPUHATBIMH B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4acTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUsI 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEMH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax MW TMPaBWIaX MEXKIMIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESATENbHOCTH MPU CO3aHUH YUEOHBIX
IIPOEKTOB, PEIICHNH YU€OHBIX 1 TO3HABATENIbHBIX 334, BHIITOJHEHUU XUMUYECKIX
IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHATIN3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TpyJa YUEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHAIN3e
uH(OpMAaIUU O NEPEAOBBIX JOCTUKEHUSIX COBPEMEHHON OTE€UECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
MO3UIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUN ITHX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0pOoBOro u 0Oe30MmacHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BELECTBaMHU B OBITY,
MOBCEHEBHOM )KM3HU U B TPYJIOBOU J1€ATENbHOCTH;

MOHUMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAIbHOTO M  KOJUIGKTHBHOTO
0€301acHOr0 MOBEEHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YIMOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
JESTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSATEeIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTWe B PEIICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIpaBJIE€HHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASM TPyAa U pe3ybTaTaM TPYyAOBOW AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TpPAEKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU II€JIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSIHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHOU U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKEHUM XUMUU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO IPUPOJONOJIb30BAHMS;

AKTUBHOTO HENOPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
NPAaKTHUKE, CIOCOOHOCTM U YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XWMUU KaK HayKd, OCO3HaHus e€ poiud B
(GbOopMHpPOBAHUU PALMOHATIBLHOTO HAYYHOI'O MBIILIEHUS, CO3/IaHUU IE€JOCTHOTO
npeacTaBieHusl 00 OKpyKaroleM MHpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
LIMBWIN3ALMN: B €€ TYMaHUCTUYECKOW HAITPABICHHOCTH U BaYKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHAJIbHOM KYJNbTYphl, PEIICHUH IJIO0ANbHBIX MpoOsieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUILIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPY/a ¥ KOJOTUYECKH KOM(POPTHOM KMU3HU KaKI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BATh
NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKpY)KAIOIIEero MUpa u



IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHUS J1eJaTh 0OOCHOBAHHbBIC 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIUXCS JAHHBIX C LIETIbIO MOTYYeHHsI JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUSA IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K O3HAHUIO U UCCIEA0BATENIbCKON IEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO H
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM 1O XHMHHU B
COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPpecCuoHAIbHON
NEeATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATDHI

MertamnpenMeTHbIe pe3yJbTaThl OCBOCHUS YYeOHOrO TpeaMera «XUMHs» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYUMble 1T (OPMHUPOBAHHS  MHUPOBO33PCHUS  OOyUYaIOIIUXCS
MEKTUCIUILIMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W ClHelUpUKy METOIOB TO3HAHUS,
UCTIOJIb3YEMBIX B €CTCCTBEHHBIX HayKax (Marepus, BEUICCTBO, SHEPTus, SBJICHUE,
IPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, KCCIICA0BaHNE, HAOIOACHIE, N3MEPEHHUE, SKCIIEPUMEHT U JPYTHC);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

peryJsSTUBHBIE), obecrieynBaroIIne dhopMupoBaHue (yHKITMOHATLHON
TPAMOTHOCTH M COIUATTLHON KOMIIETEHITUN O0YyJarOIINXCS;
CIIOCOOHOCTH o0yJaroIXcst MCIIOJIh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUeOHBIC
JIEUCTBUS B IO3HABATEIILHON U COLMAIBHOU MIPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU NMo3HABaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYecKHUE TeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEATh LEIU JCSTEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHWU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIONINE TIOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYMHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXACHUSl (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUIECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKas (popmysia, ypaBHECHHE XUMUYECKON PEaKITun
— MpPU pPEIIeHUHU Y4YEOHBIX MO3HABATENBHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSThH
HAa3BaHHbIC MOJICJIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 60a30BbIe HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BELIECTB U XUMHUUYECKUX
peakuuii;

bopMyIMpOBaThH LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJA0M
mporiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OopMyIHpOBaTH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIIECIOBAHNUSA,
COCTaBJISATH 0OOCHOBaHHBIM OTYET O IPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NEeSATEeTLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3TMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETA), aHaMM3upOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



dbopMynIupoBaTh 3alpOChl U MPUMEHATH Pa3JIMYHbIE METOIbl MPU MOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HMHGOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAaJbHYIO  (HOpPMY  TpPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

MCITI0JIb30BATh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IPU PabOTE C XUMUYECKON
uHpopMaIen: TpPUMEHATh MEXKIpeIMeTHbIe ((hU3UYECKHUEe U MaTeMaTHYECKUE)
3HaKW U CUMBOJIBI, (HOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ JUanora u/miu
JUCKYCCUM,  BBICKa3blBaTh  WJEH, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TPE3CHTAlMENl pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU NP BHIOJHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO HMCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
1o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYKJICHUSI 1 0OMEHAa MHEHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUJITAHUPOBaTh W OCYILIECTBISATh CBOIO TO3HABAaTEIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraeMblii aJropuT™M ACUCTBHIA Mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbBIOMpaTh Hauboliee
b dexTuBHbIN crnocod HMX peleHus ¢ Y4YETOM IMOJy4YEHHUS! HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HA OCHOBE CaMOaHaIN3a u
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3ylbTaTbl OCBOCHHS Kypca «OpraHuuyeckas XUMHSI»
OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI PUPOJIbL,



B (OpMHpOBAaHUM MBIIUICHUS W KYyJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM AJIsi PEIIeHUs] MPAKTUUECKUX 3a7a4 U SKOJOTHYECKH
000CHOBaHHOI'O OTHOLIEHHUSI K CBOEMY 3/10pPOBBIO U IPUPOJIHON CPEIE;

BJIAQJICHUE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIATAIOIIME MOHATHS (XUMHUYECKHM DJIEMEHT, aToM, OJJIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas M COKpaml€éHHas), MOJb, MOJISIpHAs
Macca, MOJIIpHbIN 00bEM, YIIIEpOHBIN CKENET, PyHKIMOHANbHAS TPYIINa, paauKal,
U30MEPHUsL, U3OMEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPO U
a30TcoAepXkKalllie COEIMHEHUs, MOHOMEp, I[OJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMs); TEOPUH M 3aKOHBI (TEOpUs CTPOEHUs
oprannyeckux BeniectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKallie B OCHOBE IOHUMAaHWs NPUYMHHOCTH M CUCTEMHOCTHM XHMHUYECKUX
ABJICHUH, (PAKTOIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAaHWU BAKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
PaKTUYECKOHN AESATEIBHOCTH YEIOBEKA,;

c(OpMUPOBAHHOCTh YMEHMI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATH,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAaHUU COCTaBa, CTPOCHHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHM HCIHOJB30BaTh XUMHUYECKYI0 CHMBOJHKY MJIs
COCTaBJICHUS! MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUN XHMMHUYECKUX pEakLui,
U3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYECKHX BELIECTB AJI MIUIIOCTPALUM MX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMHUPOBAHHOCTh YMEHUU YCTaHABIMWBATH NPUHAMICKHOCTh H3YUECHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHUI0 K ONpEAeIEHHOMY
KJIacCy/Tpynne COeIMHEHUN (yriaeBOJOpOAbI, KHCIOPOA M a30TCOAEpIKaliue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITWJIEH, MNPONMWJIEH, AalleTHIIEH,
ATWJIEHIJIMKONb, TJIMUEPUH, (EeHOJ, QopMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAs! KUCJI0Ta, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUTI0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUSI OIpENesTh BHJbl XUMHUYECKOW CBSI3H B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPATHbBIE);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTHh IOJOXKEHUSI TEOPUH CTPOCHHUS
oprannueckux BemectB A. M. byTiiepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH Ppa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, TUJIEH, MPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (HEHOI,
alleTanbAeTu, MypaBbiHasi U YKCYCHAsl KUCIIOTBI, TJII0K03a, KpaxmaJl, eJITi0103a,
aAMHUHOYKCYCHAasl KHCJIOTa), WILIIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXKAY HUMU
YPaBHEHUSAMH COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUH C HCIOIb30BAaHHEM
CTPYKTYPHBIX (hopmyIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BATh UCTOYHUKHU YTII€BOJAOPOIHOTO
ChIpbs (HEe(DTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
NpUMEHEHHE TPOAYKTOB NEpepadboOTKH;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTA
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WIM POAYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh yMEHHWH BIANECTh CHUCTEMON 3HaHUNA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMHUYECKUX ABJICHUN (HaO0IeHne, U3MEpPEHUE, SKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOAATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
NOCYJI0 W J1labopaTOpHBIM O0OPYJOBAaHMEM, a TaKKe MpaBuia OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHIO J1a00paTOPHBIX
XUMUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIMOIHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTAaHMUYECKUX BEILIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
ATUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAaHMYECKUX BEIIECTB,
JeHaTypauus O€JIKOB MPU HArPEBAaHUU, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBWIAMHU TEXHUKH O€30MaCHOCTH TMpU OOpalIeHUH C BELIECTBAMHU U
7a00paTOpHBIM ~ 000PYIOBaHUEM, TMPEACTABIATH PE3YIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH YpaBHEHUW COOTBETCTBYIOIIUX pEaKIUN U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB;

c(OpPMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJTU3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpelCcTBa MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);

c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHHS CBOEro 3J0POBBS M OKpY)KAIOIIEW MPHUPOJHON Cpeibl, 0OCO3HABATH



OINACHOCTh BO3JCHCTBUS HA YKWBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokaszatens [IJIK, moscHsaTh Ha mpuMmepax CcrmocoOb!
YMEHBIICHUSI W NPEAOTBPALLCHUS HX BPEAHOIO BO3JACHUCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XAMHUYECKUX SIBIICHUN;

JUISL  CIENbIX M CHA0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpains ms 3anucu XuMHYeCKUuX

dbopmyiL.
11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OOIas M HeopraHMYecKas
XUMUSD» OTPAXKAIOT:

c(OpPMUPOBAHHOCTh ~ IPEJCTABICHUA: O XUMHUYECKOW COCTaBIISIOLIECH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XMMHHU B I03HAHUU SBJICHUN IPUPOBI,
B (OopMHpOBAaHUHM MBIIUICHUS W KYyJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM AJIsl PEIIeHUs] MPAKTUUECKHUX 3a7a4 U SKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHON CPENE;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HaHMI, KOTOpas  BKJIIOYAET:
OCHOBOIOJIATal0IMe TOHATHUA (XMMHUYECKHUH SJIEMEHT, aToM, M30ToN, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOoBaJIEHTHas1, HOHHAs!, METAJUIMYECKasl, BOAOPOIHAs ), KpUCTANINYECKas PEILETKA,
TUIBl  XUMHUYECKUX  PEAKIUH, pPacTBOp, JJIEKTPOJUTHI, HEIIEKTPOJIMTHI,
IIEKTPOJIUTUYECKAS JUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakUUH, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHbI (TEOpHUs
NIEKTPOJIMTUYECKON aucconanuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHUS! MacChl BEILECTB, 3aKOH COXPAHEHUS U IPEBPALICHUs SHEPIUU
OpU XMMHUYECKUX pEaKLUsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3bIK XUMMH,
MHUPOBO33PEHUYECKNE 3HAHUA, JIEKAUIME B OCHOBE NOHUMAHUS NPUYUHHOCTH W
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U O€30I1aCHOM HCIOJIb30BAHNN BaXKHEHUIINX HEOPraHUYECKUX
BELIECTB B ObITY M MPAKTUYECKOM JEATEIBHOCTH YEIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATH,
yCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U X IPEBPALLCHHIA;

c(OpPMUPOBAHHOCTh YMEHMM HCIHOJIB30BaTh XUMUYECKYI0 CHUMBOJMKY MJIs
coctaBiieHUus: (OpMyJl BEIIECTB W YpPaBHEHUHM XMMHMUYECKHUX  PEaKLMM,



cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, raméHas
U3BECTh, HETALIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEIIMHEHUSX PA3IUYHOrO0 COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBAJICHTHAs, MOHHAs, METaJUIMYECKasi, BOJOPO/IHASA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIpHasd,
MOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTD yMEHUM’ yCTaHaBJIMBATh MPUHAIIIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEepHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKpPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux sneMeHtoB JI. M. MeHneneeBa, MCHoOJIb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHIUY», OOBACHATH 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COCAMHEHHWI MO MepuoiaM U
rpynmnam [lepuoandeckon cuctembl Xxumuueckux 3eMeHToB . . Menneneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX  BEIIECTB Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXKIY HEOPraHM4YEeCKUMU
BEILLECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IMYHBIM TpPHU3HAKaM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHUS 3JIEMEHTOB, 0OpPaTHMOCTU
peaklny, yYaCTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIATH YpPaBHEHHUS PEaKUUi pa3TUUHbBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIMii HOHHOTO 0OMEHa, yUnUThIBas
YCIJIOBUSL, IIPU KOTOPBIX 3TU PEAKIIUU UAYT JO KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPaclO3HABATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;



cOpPMHUPOBAHHOCTh ~YMEHHHM  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMu OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuumn Jle [latense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXaliue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUS! CEPHOW KHUCIIOThI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyYHBIX NPUHIIMIAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MacCOBasi OJISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHHI Ta30B MpHU
XUMUYECKUX PEaKIUsIX, MacChl BEUIECTBA WJIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B pEaKlUU
BEIIECTB, TEIJIOBOrO 3¢ (dexkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHH COOMIOATh MpaBUiia MOIb30BAHUS XUMUUYECKON
NOCYJI0 ¥ J1TabopaTOpHBIM O0OPYJOBAaHMEM, a TakXKe MpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHIO J1a00paTOpPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW TUUIAHUPOBATH W  BBIMOIHATH XUMHYECKUI
HKCIIEPUMEHT (pa3jio’KeHUE MEePOKCHIA BOAOPOAA B MPUCYTCTBUM KaTalM3aTopa,
OTpEeNeJICeHUE Cpellbl PacTBOPOB BELIECTB C IOMOINBI0 YHHBEPCAIBHOIO
WHMKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPHUMEHTANbHBIX 3a/a4 IO
TeMaMm «Metaby U «Hemeramib»y) B COOTBETCTBHM C MPaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
NOPEICTaBISITh PE3yJIbTaThl XUMHYECKOTO J3KCIepuMeHTa B Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOUINX peakUuil ¥ pOpMyYIHUPOBATH BEIBOIBI HA OCHOBE 3TUX
pe3yabTaToB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT u ApyTux);

chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWa  IKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHHUsI CBOETO 3J0pPOBbS U OKPYXKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH
OMacCHOCTh BO3JICHCTBUS Ha KUBbIE OPraHU3MbI ONPEICIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokaszarens [IJIK, moscHATh Ha mpumepax CcrmocoObl YMEHBUICHHUS U
IIPENOTBPALLIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA,

Ui O0y4aroUIMXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
OPUMEHATHh 3HAaHHA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHMS BEILIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIIETBIX M CJHAa0OBUAAIIMX OOYyYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne ni/m Kontponbnbsie  IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. Yriesoaopoanbt
2.1 IIpenenbHble yrieBOgOPOAbI — aJIKAHBI 2
5 HenpenenbHble yriieBogOpOIbI: aJTKEHBI, 6 1
aJIKa/IUEHbI, aJTKUHBI
2.3 ApomaTudeckue yrieBogopoabl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOIOB U 3 |
ux nepepadoTka
Hroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xainiue oprannyecKue coeTUHeHNs
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 )
CrnoxHble 3¢upbl
3.3 VTrieBoanl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTconeprkanue oOprannyeckue coeuHeHust

4.1 AMuHBI. AMMHOKUCIIOTHI. benku 3
Hroro no pazneny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCUHEHUSA

5.1 [Tmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 14

[MPOI'PAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaunmeHnoBanue pa3ieoB U TeM uudpoBLIe
Ne n/m P Konrpoabnsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKkoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOTr00Opasue 4
' BEILECTB
1.3 XUMUYECKUE PEaKIuu 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuuyeckasi Xumusi
2.1 Mertamniel 1
2.2 HemeTaimsr 1 1
23 CBs13b HEOPraHMYECKUX U OPTAHHUYECKUX )
' BEILECTB
Hroro no pazneny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuMHA U )KA3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHBIE
Ne aTra H(ppoBbIE
n/n Tema ypora Bcero Konrpoaeupie  Tpakriteckue ili‘sy‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoTshI padoThI pecypesr
| [IpenMeTt opraHnyecKkoil XuMuu, e€ 1
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC
Teopus cTpoeHHst OpraHUYEeCKUX
2 coequnenuit A. M. bytneposa, eé 1
OCHOBHBIE MTOJIOKEHHUS
[IpencraBnenue o knaccupukanuu
3 opraHuueckux Bemects. Homenknarypa |
(cucremaTudeckas) U TpUBHAIbHBIE
HA3BaHUS OPTaHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYCCKUHU P
5 MertaH u 3TaH — OpocCTeUIIe 1
MMPpEACTAaBUTCIIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 OTujeH U NpONUIeH — IpocTeiine 1
MMPpEACTAaBUTCIIN AJIKCHOB
2 [Ipaktuueckas padota Ne 1. «Ilomyuenue 1 |
STUJICHA U U3yYEHUE ero CBOMCTB»
Ankanuensl. byraauen-1,3 u
9 MetunoyraaueH-1,3. Ilonydenue 1

CUHTETHUYECKOTO KayuyyKa 1 pe3UHbI




AJIKUHBI; COCTaB U OCOOEHHOCTH
CTPOEHHSI, TOMOJIOTHYECKHI PSII.

10 N
ALIETUIIEH — NPOCTEUIIHI
MIPEACTABUTEND AIKUHOB

1 Brluncnenus 1o ypaBHEHUIO XUMUYECKOM
peakuuu

12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnyeckas cBsI3b yrieBOJOPOAOB,
MPUHAJIEKAIUX K PA3JIMYHBIM KJIaccaM
[IpupoaHble ICTOYHUKY YIIIEBOAOPOIOB:

14 NPUPOIHBII ra3 U MOIyTHBIE He(TIHbIC
ra3bl, He)Th U MIPOJIYKTHI €€ mepepaboTKu
[IpupoaHble HICTOYHUKY YIIIEBOAOPOIOB:

15 NPUPOHBII ra3 U MOIyTHHIE He(TIHbIC
ras3sl, HepTh ¥ IPOJYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pazaeny
«YTIIeBOIOPOABD

17 [IpenenbHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJI U 3TaHo1. BogopoaHas cBA3b

13 MHOroaTOMHBbIE CIIUPTHI: ITUIIEHTIIUKOJIb
U TJIMLEPUH
DEeHO: CTPOEHUE MOJIEKYJIBI,

19 bu3NYecCKre U XUMUYECKHUE CBOMCTBA,
IPUMEHEHNE

20 Anpaerusl: GopMaIbaeTUuI U

areTanbaernn. AneTod




OHOOCHOBHBIE ITpeesIbHBIE KapOOHOBBIE

21 KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

2 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD)
CreapuHOBas U 0JIEMHOBASI KUCIIOTHI, KaK

23 MIPEACTABUTENH BBICIINX KapOOHOBBIX
KHUCIIOT

24 MBpb11a Kak CoJId BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe NSHCTBHE
CrnoxHuble 3(hUpbl KaKk TPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' UAPOIHN3 CIOKHBIX
3¢upoB

26 Kupsl: runponus3, npuMeHeHue,
Ouosornyeckas posb KHPOB
VYrneBoabl: cocTaB, KjlacCHUpUKaLUS.

27 Baxwuelime npeactaBUTeNn: Ti0Ko3a,
bpykTO3a, caxapo3a

73 Kpaxmai u nenirono3a kak npupoHbie
MOJIUMEPHI
KonTtponbHas pabora no pazneny

29 «Kucnopoacoaep:xaiiue opraHuyecKue
COEIUHEHUS

30 AMWHBI: METWJIAMUH U aHUJIUH
AMUHOKHUCIOTHI KaK aMm(pOTepHBIC

31 OpraHUYECKHUE COECAUHEHUS, UX
Ouosnoruueckoe 3Hadenue. [lentuab

30 benku xak npupoaHbIe

BBICOKOMOJICKYJIAPHBIC COCANHCHUA




3 OcHOBHBbIE IOHATHS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
OcHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM. 1
[ImacTMaccsl, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 14

[MPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoTshI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

XUMHUYECKUH 3J1eMEHT. ATOM.
DOnekTpoHHas KOH(PHUTypaIus aTOMOB

Ilepnonnueckut 3akoH u [lepuoanueckas
cUCcTeMa XUMHUYEeCKuX sneMeHToB [l. 1.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX BJICMCHTOB U UX CO€I[PIH€HHI>'I
10 TPYMIaM U iepuoaM. 3HaAUCHHUE
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux diemenToB .. MenaeneeBa
B Pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XuMHUUYECKasi CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pPa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTB. DNEeKTPOOTPULIATETEHOCTD.
CreneHn okucieHus. BemlecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOCHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOJIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelleCTBa B pacTBOpe




Knaccugukanus 1 HOMEHKIATypa
HEOPraHWYeCKUX COSANHEHUH.
['eneTnyeckas cBA3b HEOPraHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

Knaccugukanus XuMHUecKux peakiuui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHNAS SHEPTUU NIPU
XUMHYECKHUX PEAKIHAX

Ckopoctb peakiuu. OOpaTuMbIe peaKIuy.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padorta Ne 1. «Bnusaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DAEKTPOIUTHYECKAS UCCOLIUALIHS.
[TonsiTue o BomopomHoMm nokasarene (pH)
pactBopa. Peakiiuu noHHOrO 0OMEHa.
I'mpponus opraHu4ecKux u
HEOpPraHMYECKUX BEILECTB

12

OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC
peakmuu. [ToHsTHE 00 DIIEKTpOIH3E
pacIiIaBoB M pacTBOPOB COJIEH

13

KonrtponbHas pabota 1o pasaery
«TeopeTnyeckre OCHOBBI XHMHUWY

14

MeTtannisl, UX IMOJIOKEHHUE B
[Teproandeckoii cuCTeMe XMMHUYECKIX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTpoeHus aroMoB. O0mue
(hU3UYECKre CBONCTBAa METAJIIIOB




15

CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUI
pAl HANPsHKEHUA METaJJIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEUIIINX
METAJIOB (HATPHA, KalTui, KAJIbIIUH,
MarHui, aIlOMUHUN) U UX COCTMHEHUM

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COETUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, KeJie3a U UX
COETUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIBHBIX 33124 110 TEME
«MeTtannen»"

20

Hewmeranibl, ux mosoxxeHue B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOSHHSI aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAILIIOB.
ANnoTponus HeMeTayuIoB (Ha IpuUMepe
KHCIIOpoJ1a, cephl, hocdopa u yriiepoaa)

22

XHWMUYECKUE CBOKCTBA TaJIOTEHOB, CEPHI U
UX COeINHEHNN

23

XuMHUYECKHe CBOMCTBA a30Ta, Ppochopa u
UX COCIUHEHUI

24

XHUMUYECKUE CBOMCTBA yIIIepoaa, KPEMHUS
U UX COeIUHEHUU

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COETUHEHUN




26

O0001IeHre U CUCTEMATH3AIUS 3HAHUH 110
TeMe «HeMeTamnely. Beraucienus mo
YpaBHEHHUSM XUMHUUYECKUX PEAKIINHA U
TEPMOXHUMHYECKHE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemienue
HKCHEPUMEHTAIBHBIX 33124 110 TEME
"Hemerasl"»

28

KonrponbHast pabora o Temam
«Metamael» u «Hemeramisly

29

Heopranmueckue u opraHndecKue
KHCI0THL. Heopranndeckue u
OpTraHUYeCKHUEe OCHOBAHUS

30

AmMdoTepHble HeopraHU4eCcKHe u
opranuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

31

Pons xumuu B O6€CH€‘-I€HI/II/I
AKOJIOTUYECKOM, SJHEPreTUUECKON U
MUIIEBON O€30MacHOCTH, Pa3BUTHUHN
MEIUIHBI

32

[IpencraBnenus 00 0OMMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO OTYYEeHUs
Ba)KHEHUIIINX BEIIECTB

33

YenoBek B MHPC BCIICCTB U MATCPUATIOB

34

XuUMUA U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 11 knace/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.,
AxrmmmonepHoe o6miecTBo «M3marenbetBo «lIpocBemenue»
» Xumus / 'abpuensn O.C., Octpoymos W.I'., Cnagkos C.A., AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBenienuer»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






