PABOYASA ITPOI'PAMMA
ydeOHoro npeamerta «Xumusi. ba3oBblii ypoBeHb»

s oOyqarormmxest 10 — 11 kmaccoB



MNOACHUTEJ/IbBHASA 3AIIMCKA

[Iporpamma 1o XMMUHK Ha ypOBHE CpelHEero oodIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparuny,
TpeOOBaHMI K pe3yabTaTaM OCBOEHHs (enepanbHO 00pa30BaTENBHONW MPOTPAMMBI CPETHETO
obmero o6pazoBanusi (POII COO), mpencraBieHHbIX B DenepanbHOM TOCYJapCTBEHHOM
oOpazoBarensHoM ctannapre COO, ¢ yuétom KoHlenuuu npenoaaBaHus y4eOHOTO Mpeamera
«Xumusi» B oOpa3oBaTelbHBIX oOpraHu3anusx Poccuiickoit ®Denmepanuu, peamu3yrOImx
OCHOBHBIE 00pa30BaTeNbHbIC MPOTPAMMbI, U OCHOBHBIX MOJIOKEHUH «CTpaTrernuu pa3BUTUA
BocniuTanusi B Poccuiickoit ®enepanum Ha nepuox a0 2025 ronma» (Pacmopspkenue
[IpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY MOJAXOAOB K pa3paboTKe NpOrpaMMbl IO XHMHHU, K OIPEICICHUI0 OOIIeH
CTpaTernu OOy4eHHS, BOCIIUTAHUS U Pa3BUTHSA OOydaroIMXCs CpeACTBaMHU y4eOHOro Mmpeamera
«Xumus» ans 10-11 wiaccoB Ha 6a30BOM YpOBHE COCTABUJIM KOHLENTYaJdbHBIE MOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIeNiei, COJepXkKaHMs, Ppe3ylbTaToB OOYy4eHHS U
TpeOOBaHWM K YPOBHIO TOATOTOBKHM BBIMTYCKHHMKOB. B ydueOHOM Iutane cpeaHero oOIero
oOpa3oBaHus yueOHBIM mpeamer 'Xumus', H3ydaeMblii Ha 0a30BOM YpPOBHE, SBISCTCS
00s13aTENIbHBIM Y4EOHBIM MPEMETOM.

Xumudeckoe oOpa3oBaHHE, TOJy4a€MO€  BBIMYCKHUKAMH  0OIicoOpa3oBaTeIbHOM
OpraHu3alluu, SBISETCS HEOTheMJIEMOM dYacThio HX oOpa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpIIAIOIIMM JTAllOM peal3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIHOUEBBIX
[EHHOCTEH, NPUCYIMX LEIOCTHOH CHCTEME XMMHUYECKOTO 00pa3oBaHHs. DTH IICHHOCTH
KacaroTCsl TTO3HAHUS 3aKOHOB MPHUPOJbI, (GOPMUPOBAHUS MHPOBO33PEHUS M OOILICH KyIbTYpHI
YeloBeKa, a TakKe OJKOJIOTMYECKH OOOCHOBAaHHOTO OTHOLICHUS K CBOEMY 3[0POBBIO H
IpUpOIHON cpene. Peanusyercs xumuuyeckoe 0Opa3oBaHHE OOYJaIOUMXCSl HA YPOBHE CPEIHEro
obmero oOpazoBaHMs CpeICTBAMH y4eOHOTO TpeameTa «XUMHs», COJIEpP)KaHNE U MOCTPOCHUE
KOTOpPOTO OIpeJieNieHbl B IMpPOrpaMMe MO XUMUU € Y4ETOM CHEeUU(PUKM HAyKd XUMHH, &
3HAYeHUS B MO3HAHUU MPUPOJABI U B MaTEpUATLHON KU3HU OOIIECTBa, a TakoKe C YYETOM 00X
HeNneid M IMPUHIIMIIOB, XapaKTepU3YIOIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEJHEro OOIero
oOpazoBanus B Poccuiickoit @enepanuu.

XuMHs Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYI0 POjb B COBPEMEHHOMU
[UBUJIN3AIUH, B CO3aHUHM HOBOU 0aszbl MaTepuaabHOW KyabTypbl. OHAa BHOCHT CBOU BKIaJa B
dopMupoBaHuEe palMOHAIBHOIO HAYYHOTO MBILIUICHHS, B CO3/IaHUE 1IE€JIOCTHOTO MPEICTABICHUS
00 OKpyKaroImeM MHUpPE KaK O €AMHCTBE MPUPOIBI U YENIOBEKa, KOTOpoe POPMHUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHHUsI BEIIECTBEHHOTO COCTaBa OKPYKAIOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3U
MEX]Ty CTPOEHHEM BEILECTB, UX CBOWCTBAMH M BO3MOXKHBIMH 00JIaCTAMHU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYS ¢ JPYTMMHM €CTECTBEHHBIMH HayKaMH, XUMHS cTaua
HEOTHEMJIEMOIl YacThI0O MHUPOBOM KyIbTYpbI, HEOOXOIMMBIM YCIOBUEM YCIICIIHOIO TpyAa H
KHU3HU KKAO0TOo wieHa obOmectBa. CoBpeMeHHash XUMHUs Kak HayKa CO3MJATebHAas, KaKk HayKa
BBICOKMX TE€XHOJIOTMH HalpaBlieHa Ha pelieHHEe TTI00ANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS
YEJIOBEYECTBA — CHIPHEBOM, HIHEPIETUUYECKOM, MHIICBON, H3KOJIOTMYECKOW O€30MmacHOCTH U
OXpaHbI 3710POBbSL.

B cooTBercTBHMM ¢ OOmNMMHM HENSIMH W TPUHIIUMIIAMH CPEAHEro o0Iero oOpa3oBaHMSs
conepkanue npenmera «Xumus» (10—11 xiaccel, 6a30BBIH YPOBEHBb U3yUEHUSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO IMOJTOTOBKY OOY4YalOUMXCSl, HEOOXOOUMYIO UM st



BbIPAa0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEHIHOIO BKIOYEHUS B JKHU3Hb COLUYMA,
POAOIDKEHHS 00pa30BaHUs B PA3IUYHBIX 00JACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBisronmMMH  TipeMeTa «XUMUSD» SABISIOTCS 0a3oBble Kypchl — «OpraHnudeckas
xumus» 1 «OO0IIas 1 HeOpraHUIeCKask XUMHUSD, OCHOBHBIM KOMITOHEHTOM COJIEP>KaHUSI KOTOPHIX
SBIISIIOTCS. OCHOBBI 0a30BOM HAayKW: CHCTeMa 3HAHHI M0 HEOPraHUYEeCKO XUMUH (C BKIFOUEHUEM
3HaHUHN K3 o0IIeH XMMUHK) U opranndeckoil xumuu. @opMUpoBaHHE JAHHOW CHCTEMBbI 3HAHUM
OpU U3Y4eHUU IMpeaMera oOecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUsSI BCETO MHOTOOOpa3ms
BEINECTB Ha OCHOBE OOIIMX MOHSATUIN, 3aKOHOB M TEOPUU XUMUU.

Crtpykrypa coaepskanusi KypcoB — «Opranunueckass xumusi» U «OO0Ias 1 HeopraHuueckas
XuMUs» chopMHpOBaHA B MPOrpaMMe MO XMMUU Ha OCHOBE CHCTEMHOIO MOJAX0/a K U3yYeHUIO
y4eOHOro Marepuaia W OOYyCJIOBJICHAa HCTOPHUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha
ONpPENENEHHBIX TEOPETUUYECKMX YPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XUMHM BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIACCHUYECKOW TEOPUU CTPOEHHUSI OPTaHMYECKUX COECTUHEHUM, a
TaKKe Ha YPOBHE CTEPEOXMMUUYECKUX M DJIEKTPOHHBIX MPEJCTABICHHUI O CTPOEHUU BEIIECTB.
CBenennst 00 M3ydyaeMbIX B Kypce BEILECTBAX JAIOTCA B Pa3BUTHU — OT YIJIEBOJOPOJIOB JI0
CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX COEIMHEHUH. B Kypce opraHuueckodl XMMHUU MOIYy4aroT
pa3ButHe cPOpMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEero o0pa3oBaHUs IMEepBOHAYAIbHBIE
MPEICTaBICHUS O XUMUYECKON CBS3M, KIacCU(DUKALMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUSI, O XUMUYECKON PEAKLIUU.

[log HOBBIM yIJIOM 3peHHUs] B MpeaMmere «Xumus» 0a30BOro YpOBHSI paccMaTpUBaeTCS
U3yYeHHBII Ha YypPOBHE OCHOBHOIO 0O0mEero oOpa3oBaHUs TEOPETHUECKUNM MaTepuan u
(dakToIOrMYeCcKue CBEACHHS O BEIIECTBAX U XMMHUUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mmas 1 HeopraHuveckas XUMHs» OOyJarOIMMCS TPEIOCTABIIAETCS BO3MOXHOCTh OCO3HATH
3HaYeHHE NEPUOANYECKOTO 3aKOHA C OOILETEOPETUYECKUX M METOJOJOTHYECKUX MO3UIIH,
IyO)kKe TOHSAThH HCTOPHYECKOE HW3MEHEHHE (yHKIHMH OSTOro 3akoHa — OT oOoOm@romen a0
OOBSICHSIIOIIEW M IIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM 0 BaXXHEHIMX BELIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TAKKE O XMMUUYECKUX PEAKIHIX, UX CYIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHU S
JornonHsiercs B Kypcax 10 w11 ximaccoB 3neMEHTaMH  COJEp)KaHMS, HMEIOIMMU
KyTbTYPOJIOTUYECKAM M TIPUKIATHON Xapakrep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHHMAaHUIO
B3aMMOCBSI3M XUMHUM C JPYTMMHM HaykaMH, DPAacKpblBalOT €€ poib B IO3HABATEIbHOW U
MPAKTUYECKOW JEATEIIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAKEHHUSI K Ipoleccy
TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUUECKUX MPHUIOKEHUN XUMHU, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAUMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATH WHPOPMAIMIO U MPUMEHATH €€ JJIsl MOMOJHEHUS 3HAHUM, pelieHus
MHTEIJIEKTYaJIbHBIX U AKCIEPUMEHTAJIbHBIX UCCIIEI0BATENIbCKUX 3aad. B menom coxepikanue
ydeOHOro mpeamera «XuMHUs» TaHHOTO YPOBHS M3YdEHUS OPHUEHTHUPOBAHO Ha OPMHUPOBAHUE Y
00yJaroImMXcss MHUPOBO33PEHUYECKON OCHOBBI JUIsI TOHUMAHUS (UIOCOPCKUX HJIEH, TaKUX Kak:
MaTepuaIbHOE €IUHCTBO HEOPTaHMYECKOTO M OPTaHHMYECKOTrO MHPA, 00YCIOBICHHOCTh CBOMCTB
BEINECTB X COCTAaBOM U CTPOCHHEM, TTO3HABAEMOCTh MPUPOAHBIX SIBJICHUU MMyTEM dKCTIEPUMEHTA
U pelleHUs] MPOTHBOPEUUN MEXKAY HOBBIMH (DaKTaMH W TEOPETUUYECKHUMH MPEANOCHLIKAMH,
OCO3HaHUE POJIM XMMHH B PEIICHUH DKOJOTHYECKHX MPOOJIEeM, a TaKe MpoodsieM cOepekeHUs
HEPreTUUECKUX PECYPCOB, CHIPbS, CO3/1aHUS HOBBIX TEXHOJIOTHI U MaTepuaoB.

B mnnane pemeHus 3amad BOCHUTAHUS, Pa3BUTUSA U COLMAIM3ALNU  OOYYAIOUIXCS
MNPUHATHIE MPOTPAMMOM IO XMMHHU IOJIXOAbI K OINPEICIICHUIO COJIEPKaHUS U TMOCTPOCHUS
npeaMeTa npeaycMaTpuBaroT (GOpMUPOBAHME YHUBEPCAIBHBIX Y4EOHBIX ACWCTBUH, UMEIONMX



0a30BO€ 3HAUEHME JJIs PA3IMYHbIX BUJOB JIEATEIbHOCTU: PellieHUsl Tpo0ieM, OUCKa, aHaINu3a U
00paboTku HHpOpMALMK, HEOOXOMUMBIX IS TPUOOPETEHHs] ONBITa MPAKTUYECKOH U
M CCIIEIOBATENIbCKON JESITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MMO3HAHUH XUMUHU.

B mpaktuke mpenojaBaHus XUMHHM KaKk Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, TaK U
Ha ypOBHEe cpeaHero oOmero oOpa3oBaHus, TMpU  ONPEAEICHUH COAEp)KaTeIbHOU
XapaKTepUCTUKHM LieJiell M3ydeHHs MpeAMeTa HallpaBJICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTH
TPaJUIIMOHHO TpHU3HAETCI (POPMUpPOBAHHE OCHOB XMMHMUECKOM Haykd Kak o0jactu
COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOW JESTEeNbHOCTH 4YeJlOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOM KyiabTyppl. C METOIMYECKOM TOYKM 3pEHHMS TaKOM NOAX0I K
OTIPEICNICHUIO 1IeJIel N3YdeHUs ITpeIMeTa SBJISIETCS BIIOJIHE OMPABAaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS IIIaBHBIMM LIEJSAMH H3Yy4eHHS MpeaMmeTa «XUMHus» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHUMHUYECKUX 3HAHMH KaK BaXHEHIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAayYHOU KapTUHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIOUEBbIE MOHATHS,
(dyHIaMEeHTalbHbIE 3aKOHBl M TEOPUM XUMHM, OCBOCHME sI3bIKa HAayKd, YCBOEGHUE U
MMOHWUMaHUE CYIHOCTH JOCTYIMHBIX OOOOIICHUN MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJICTABICHUN O HAyYHBIX METOJAX MO3HAHUS BEILECTB U
XUMUYECKUX peakiui, HeoOXOIUMBIX sl MPUOOpPETECHUs YMEHUNH OPUEHTUPOBATHCS B
MHpE BEILECTB U XUMHYECKUX SIBIICHUH, UMEIOIMX MECTO B IPUPOE, B IPAKTUUECKOUN U
MOBCETHEBHOMN KHU3HU;

® Dpa3BUTHE YMEHHH M CHOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAOMIOACHHUEM W
OOBACHEHHEM XMMMUYECKOTO SKCIEpUMEHTa, COOJIoIeHueM MpaBuil 0e30MacHOro
oOpalreHus ¢ BEIEeCTBAMH.

Hapsiny ¢ »TuMm, conepxarenpHas XapakTepUCTUKA LEJIeH U 3a1a4 U3y4eHHs IpeaMeTa B
porpamMme Mo XMMHUH YTOUHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMHU IIPHOPUTETAMHU
B cHucTeMe cpenaHero oOmero oOpasoBanus. CerogHss B TPEMOJaBaHUM XUMHUU B OOJBITCH
CTEMEHU OTHAETCS MPENNOoYTeHHE TPAKTUYECKONM KOMIOHEHTE COJAEp)KaHUsl OOydeHHs,
OpPUEHTHPOBAHHONW Ha TMOJTOTOBKY BBINYCKHHKA 00IIeoOpa3oBaTeNbHON  OpraHu3alui,
BJIQ/ICIOIIETO HE HA0OpOM 3HaHMH, a (yHKIMOHAIBHONW I'PaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHU aKTUBHOTO IMOJY4YEHHUs 3HAHUU M MPUMEHEHUS UX B pealbHON KM3HU JJISl PEICHUs
IPaKTUYECKUX 3a7a4.

B cBsBu c 3TUM mnpu u3ydeHHHM TmpeaMera «XUMHS» JIOMHUHUPYIOIIEE 3HAueHUE
NpUOOPETAIOT TaKUe 1eNIN U 3341, KakK:

amanTauus  oOydyaroIMXCs K  YCIOBUSAM  JMHAMMYHO  Pa3BHBAIOLIETOCS  MHDA,
dopMupoBaHME HHTEIUIEKTyalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHMYECTBY, CAMOCTOATEIBHOMY HPHUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSX, CBSI3AHHBIX C BEIICCTBAMH U UX IPUMEHEHUEM;

dopMupoBaHUEe y OOyJarONMXCS KIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIN),
MMEIONMX YHUBEPCATbHOE 3HAUCHHE MJISl PA3MTUYHBIX BUOB JIEATENFHOCTH: PEIICHUs TTPoOIieM,
MOMCKa, aHamm3a W 00paboTkM WHGPOPMAIMK, HEOOXOAUMBIX [UIsi TPUOOPETEHHS OIbITa
JeATEIbHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHUU XHUMHH, a TAKKe Ul OLICHKU C
MO3ULIUI SKOJIOTUYECKO 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHYECKUX ITPOLIECCOB
Ha OpraHK3M YEJIOBEKA U MPUPOHYIO CPENLY;

pasBUTHE MO3HABATEIbHBIX HHTEPECOB, NHTEUIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yJaronmxcs: CIOCOOHOCTH CaMOCTOSITEIbHO NPHOOpETaTh HOBbIE 3HAHUS IO XUMHUM B



COOTBETCTBUH C KU3HEHHBIMH OTPEOHOCTSIMH, UCIIOJIB30BaTh COBPEMEHHBIE HH(POPMAI[MOHHbIE
TEXHOJIOTUU JJIsl TIOUCKA U aHaN3a y4eOHOM U HAaydHO-TIOMYJISIPHON WH(POPMAIIUU XUMHUYECKOTO
COJIEpKaHUS;

dopMHpOBaHUE U Pa3BUTHE Y 00YJAIOMMXCS aCCOIMATUBHOTO U JIOTHUECKOTO MBITITICHUS,
HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, TP TIJIAHUPOBAHUH U TIPOBEACHUH XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Y OOy4Jaronmxcs YOeKIEHHOCTH B TYMaHHCTHYECKOW HAalpaBICHHOCTH
XUMHUHM, €€ BaXHOW poOIM B  peIIeHHMH MIOOATbHBIX MpoOJieM  palroHaIbHOTO
IPHUPOJIOTIONH30BAaHNUS, TIOMOJHEHUS YHEPreTHYECKHX PECYpCOB M COXPaHEHUs IPHUPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OEpeKHOr0 OTHOIICHHS K MPUPOJE U CBOEMY
3[I0POBBIO, a TAKOKe TMPHOOPETEHUS OTBITA UCITOJIB30BAHUS MOIYICHHBIX 3HAHUW TSI TPHHSTHS
IPaMOTHBIX PEIIEHUI B CUTYALUSIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B ydyebHOM miane cpemgHero oOmiero oOpa3zoBaHusI TpeaAMET «XUMHsD» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeAMETHON 00macTi «EcTecCTBEeHHO-HAYYHBIE TPEIMETHI.

OOmee 4ncino 4acoB, OTBENEHHBIX IS M3yUCHHS XMMHUHU, Ha 0a30BOM YpOBHE CpEJIHEro
oOmiero obpazoBaHus, cocraBiser 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Heznemto), B 11
Knacce — 34 yaca (1 yac B Henen).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTHyeckne 0OCHOBbI OPraHu4eCcKO XUMHUH

[Ipeamer opraHMyeckor XMMHU: €€ BOZHMKHOBEHHE, PA3BUTHE U 3HAYECHUE B MOJIYYCHUHU
HOBBIX BEILECTB U MaTepualioB. Teopusi CTpPOCHUSI OpraHMYecKuX coequHenni A. M. bytieposa,
e€ ocHOBHbIe moJoxkeHUs. CTpykTypHbIe (QOPMYIIBI OpPraHMYECKUX BEIIeCTB. [ OMOJIOTHS,
M30Mepus. XMMUUECKasl CBSI3b B OPraHUYECKUX COCTMHEHUSIX — OAMHAPHBIE U KPATHBIE CBSI3U.

[lpencraBnenne o  wiaccuuUKauMM  OpraHMYeckux  BemecTB.  HomeHkmarypa
OpraHUYECKHUX COCNMHEHHH (CHUCTEeMaThueckas) W TpPUBUAIbHBIE Ha3BaHUS BaKHEHIMX
MpEACTAaBUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

DKCHEePUMEHTAJIbHBIE METO/bl M3YUYEHHS BEIECTB M WX IMPEBPAILCHUI: O3HAKOMIIEHUE C
oOpa3iaMy OpraHWYECKHX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJAETMPOBAHUE MOJIEKYI
OpPTaHWYECKUX BEIIECTB, HAOMIOJACHUE ¢ ONHUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB IO
MpPEBPAILCHUIO OPTAaHUYECKUX BEIIECTB MMPU HarpeBaHuH (IJIaBJIeHUE, OOYIIIMBaHUE U TOPEHUE).

YraeBoaopoasbl

ANKaHBI: COCTaB M CTPOECHHME, TOMOJIOTUYECKUM pAn. Metan M 3TaH — MNpocTelnme
NPEICTAaBUTENN aJKaHOB: (PU3WYECKWEe M XUMUUYECKHE CBOMCTBA (peakuWu 3aMelieHUus Hu
TOpPEHUsI), HAXOXKACHUE B MIPUPOJIE, MTOTyICHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUU Psifl. DTUIIEH U MPOMUIIEH — MPOCTEeHIIIHE
MPEACTAaBUTENN aJKeHOB: (PU3MUYECKMEe W XUMHYECKHE CBOMCTBA (pEakiuu THAPUPOBAHUSA,
raJIoTEHUPOBAHUS, TUIpaTalliU, OKUCICHUS U MOJIMMEPU3AIMH ), TOTYyYeHHE U TPUMEHEHUE.

Ankanuensl: Oyraaues-1,3 um mermnOyragueH-1,3: cTpoeHne, BaKHEHIIME XUMHUYECKUE
CBOMCTBA (peakius mojumepusaiun). [lonmydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUM psan. ALETUIEH —
NpOoCTEHIMI MPeICTaBUTENb AIKHHOB: COCTAaB, CTPOCHHE, (DM3MUYECKUE U XUMUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSI, TAIOTEHUPOBAHUSI, TUIPATAIUH, TOPCHHUS), TOTyYCHHE U IPUMEHEHHE.

Apensbl. ben3zon: cocraB, crpoeHue, (PU3MUECKHE W XUMHUYECKHE CBOMCTBA (peakiuu
TraJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYyYCHUE U TPUMEHEHUue. Tonyon: cocmas, cmpoeHue,
Quzuueckue u xumudeckue ceolucmea (peakyuu 2aio2eHUpo8aHus U HUMpOBAHUs), NOJLyYeHUue U
npumeneHue. TOKCMYHOCTb apeHOB. ['‘eHeTnueckass CBs3b MEXAYy YIVIEBOJAOPOAAMH,
NpUHAAIEKAIMMUI K pa3IMuHbIM KJIaccam.

[IpuponHbIle UCTOYHUKU YIIIEBOAOPOAOB. [IpupoaHblil ra3 u momnyrHble He(TSIHbIE Ta3bl.
Hedre u e€ mpoucxoxnmenue. CmocoObl mepepabOoTku HeQTH: TEpPEeroHka, KPEKHHT
(TepMuUecKui, KaTaIuTUYECKH), muponu3. [Ipoaykrel nepepaboTku HedTH, UX IPUMEHEHHE B
MPOMBITITIEHHOCTH ¥ B ObITYy. KaMeHHBIH yroiib ¥ MPOAYKTHI €ro mepepadboTKH.

DKCHEPUMEHTAIIbHBIE METO/Ibl M3YUYEHHMS BEIIECTB M UX MPEBPALLCHUI: O3HAKOMIIEHUE C
oOpa3lamu IJ1acTMacc, KaydykoB W pe3uHbl, Kojulekuuu «Hedrs» u «Yroiab», MoaeanpoBaHue
MOJIEKY]l YIJIEBOJIOPOJIOB W TaJOT€HONPOU3BOAHBIX, IPOBEACHUE MNPAKTHUYECKOW pPaOOTHI:
MOJIY4YE€HHE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Beluncnenus mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00BbEMa, KOIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa pPEaKUU [0 H3BECTHBIM Macce, 00BbEMY, KOJINUYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB UJIU MPOIYKTOB PEAKIIUH).

Kucnopoaconepxanme opraHuyeckue coeJHHe HUSA

[IpenenbHble ONHOATOMHBIE CHUPTHI. MeETaHON W ATAHOJ: CTpPOCHHE, (U3NYECKue M
XMMHYECKHE CBOMCTBA (peakiuu C aKTUBHBIMH METallaMH, TaJlOr€HOBOAOPOJAaMH, TOPEHHE),
IpUMEHEHUE. BOIOpOAHBIE CBSA3U MEXAY MOJIEKyJIaMu CIIUPTOB. JleicTBYE METaHOJIa U dTaHOJIa
Ha OpraHu3M 4YeJIOBEKa.

MHOroaroMHbIe CHHUPTHL. DTHJICHIIIMKOJNb W TIHIEPUH: CTPOCHHE, (U3UUYECKUE U
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO LICIOYHBIMU METAJIJIaMH, KAYeCTBEHHAs peakius Ha
MHOTOAaTOMHbIE crnupThl). JlelicTBue Ha opraHu3M uenoBeka. [IpuMmeHeHue muLepUHA U
STUJICHIJIMKOJIAL.

@deHoN: CTpOEHUE MOJIEKYNbl, (U3UYecKe UM XUMUYECKHEe CBOHCTBA. TOKCHYHOCTH
¢enona. [Ipumenenue peHomna.

Anpnerunipl U kemouwvl. Dopmanpierui, aneTaNbIeTHA: CTPOCHHE, (U3NYECKUE WU
XMMUYECKHE CBOMCTBA (pEakiuMu OKHUCIEHUS W BOCCTAHOBJICHMS, KAa4eCTBEHHBIE pEaKlnu),
MOJIy4EHUE U TIPUMEHEHUE.

OnHOOCHOBHBIE TIpeneibHbIe KapOOHOBBIE KUCIOThI. MypaBbHHAs M YKCYCHAasl KUCIOTBHI:
cTpoeHue, (pu3nueckre 1 XMMUYEeCKUe CBOIMCTBA (CBOMCTBA, 0OIHe A Kiacca KUCIOT, PeaKius
sTepuduKauu), MoJNydeHHe U mpuMmeHeHue. CTeapuHOBas M OJEUHOBAs KUCJIOTHI Kak
NPEICTaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. MbIja KaKk COJM BBICIIMX KapOOHOBBIX KUCIIOT,
UX MOIOLIEE EHCTBUE.

CrnoxHble 3pupbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIIOXKHBIX 3(QUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxupoB. buonornueckas posb )KUpOB.

VYrieBopl: cocTaB, KiaccuPUKaIius yriaeBooB (MOHO-, TU- U MOJUcaxapuasl). [ moko3a —
OPOCTEUIIMI MOHOCAXapHa: OCOOCHHOCTH CTPOEHUS MOJIEKY/bl, (M3UYECKHEe W XUMHUYECKUE
cBoiicTBa (B3amMmomeicTBue ¢ ruapokcugoM Mmeau(ll), okucneHue amMMHadYHBIM PaCTBOPOM
okcuna cepebpa(l), BoccraHOBIEHUE, OpOKEHHME TJIOKO3bI), HAXOXAEHHE B MPHUPOJE,
npuMeHeHue, Ouonorndeckas posib. otocuHTe3. PPyKTO3a KaK M30MEP ITTFOKO3BI.

Kpaxman m nemnronosa kak npupoHbie nmoauMepsl. CTpoeHre Kpaxmania U LEJUTIJIO3bI.
®dusnueckrue 1 XMMUYECKHE CBOMCTBA KpaxMana (IMIpoiu3, KaUeCTBEHHAsl PEaKUsl C HOJOM).

DKCEpUMEHTAIbHBIE METOJbl H3Yy4EHUs BEIIECTB M HMX IPEBpPALICHUN: MPOBEICHHUE,
HaOJIt0JIeCHUEe M ONHUCaHUE JEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CIUPTOB, KAYECTBEHHBIE
peaKuu OJHOATOMHBIX CHUPTOB (OKUciIeHHe 3TaHoia okcujgoM Mmenu(ll)), mMHOroaromHsIx
cnupToB (B3amMojeicTBue mHilepuHa ¢ ruapokcuaom wmeau(ll)), ampaerungoB (okucieHue
aMMUayHbIM pacTBopoM okcuga cepedpa(l) u ruapoxcugom wmenu(ll), B3zammopeiicTBre
Kpaxmajia ¢ HOJOM), MPOBEIECHUE IMPAKTHUECKOM pabOThI: CBOMCTBA pPAacTBOpa YKCYCHOM
KUCJIOTHI.

Pacuérnbie 3amaun.

Bbrunicnenus mo ypaBHEHHMIO XMUMHUYECKOM peakmuu (Macchl, 00BbEMa, KOIMYEeCTBa
UCXOJHOTO BEILECTBAa MJIM HPOAYKTa pEaKkuWH IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB MJIU MPOIYKTOB PEAKIIUN).

A3oTcozepKalye OpraHu4ecKue COeANHEHUS.

AMUHOKHUCIOTBI KaKk aMm{@oTepHble OpraHuyeckue coeauHeHus. @Dusznueckue u
XMMUYECKHE CBOICTBA aMHUHOKUCIOT (Ha MNpuUMepe DNUIMHA). buonornueckoe 3HaueHue
aMUHOKHUCIIOT. [lenTuapl.



benku kak IpUpPOAHBIE BBICOKOMOJIEKYJSIDHBIE coeauHeHus. [lepBuuHas, BTOpHUYHAS U
TpPETUYHAss CTPYKTypa OenkoB. XHMHYECKHE CBOHCTBA OENKOB: TUIPOJU3, JEHATypalus,
KaueCTBEHHbIE PEaKIMH Ha OENIKH.

OKCNepUMEHTAIBHBIE METOJbl M3Yy4eHHUs BEINECTB M WX IMpEBpalieHUi: HaOMoneHuEe |
ONMCAaHUE JIEMOHCTPAIlMOHHBIX OIBITOB: JEHATypalus OCIKOB INpPU HarpeBaHUM, IBETHHIC
peakiuu OEIKOB.

BricokoMoJieKyIsipHbIE COeIUHE HUSI

OCHOBHBIE TOHATUSA XUMHHM BBICOKOMOJICKYJIIDHBIX COCAMHEHUIN: MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEpPHU3alMU, CPEeOHsAs MoyeKylspHas wmacca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIIIPHBIX COCIMHEHUH — MOJMMEpHU3alus U IOJIMKOHICHC ALl U.

OKclepuMEHTalbHbIE METOJbl M3Yy4EHMS BEIIECTB U MX MPEBPAICHUIN: O3HAKOMIIEHUE C
o0pa3lamMu NpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpenMeTHbIE CBSI3U.

Peanu3zanus MeXNpeaMETHBIX CBA3EH NpU M3ydeHUM opraHuueckord xumuu B 10 kmacce
OCYILIECTBJISIETCS. 4Yepe3 MCIOJIb30BaHWE Kak OOIIMX €CTECTBEHHO-HAYYHBIX IOHSTUH, TaKk U
MOHATHH, SBJISIOIMIMXCS] CUCTEMHBIMU JUISL OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O 1IN KIIA.

O0ume ecTecTBEHHO-HAy4dHbIE IOHATHS: SIBJICHHE, HaydyHBIM (akT, rumoresa, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIacCUpUKalKs, MEepUOJUYHOCTb, HAOMIOJCHUE, HW3MEPEHHUE,
IKCIIEPUMEHT, MOJIEIIUPOBAHHUE.

®dusuka: MaTepus, SHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPIeTUUYECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (M3MUECKUE BETUYMHBI U €IUHUIIBI
UX U3MEPEHHUSL.

buonorus: wmerka, opranusM, Omocdepa, oOMeH BemecTB B opraHu3Mme, (OTOCHHTE3,
OMOJIOTMYECKN aKTUBHBIE BellecTBa (O€NKU, YIIIeBOIbl, JKUPBI, PEPMEHTHI).

['eorpadms: MuHepasbl, TOpHBIE TOPObI, TOJE3HBIE HCKOIAEMBbI€E, TOILIIMBO, PECYPCHI.

TexHosorus: NUILEBbIE MPOAYKTHI, OCHOBBI PallMOHAJIBLHOIO MUTAHUS, MOIOLIME CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKUE ITPENapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUA

TeopeTnueckne 0CHOBbI XUMHUH

XUMHUYECKHM 3yieMeHT. AToM. Snpo aTtoma, H30TONbl. OJEKTPOHHAs 000JI0UKa.
DHepreTuyecKre YpoBHH, MOAYPOBHHU. ATOMHBIE OpOHMTANIH, S-, P-, O- 31eMeHThI. OCOOCHHOCTH
pacripesielieHus AJIEKTPOHOB MO OpPOUTANISAM B aToOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHass KOHQUTYpalusi aTOMOB.

Ilepuomnueckuii 3axkoH u Ilepmonudeckass cucremMa xumuyeckux syeMmeHTtoB J[. M.
MengeneeBa. CBs3p Inepuoanueckoro 3akoHa M Ilepmonnueckold CHCTEMBI XMMHYECKUX
snemeHToB [l. 1. MeHpeneeBa ¢ COBPEMEHHON TEOpPUEH CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMHUYECKUX JIIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX U CI0KHBIX BEILECTB
10 TPYNIIaM U IepuoJiaM. 3Ha4€HHE EPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrtpoeHnue BemecTBa. XUMHUUECKasl CBS3b. BuJbl XUMHYECKOW CBs3M (KOBaJleHTHAas
HENoJIsipHasi U TOJspHas, MOHHAs, MeTaJuIMueckas). MexaHu3Mbl 0Opa30BaHMs KOBAJEHTHOMH



XAMHYECKON CBsi3U (OOMEHHBIN W JIOHOPHO-aKIEeNTOpHBIN). BomopoaHas cBsi3b. BajgeHTHOCTS.
DJeKTpooTpuLIaTesbHOCTh. CTeneHb okuciieHus. MIoHbI: KAaTHOHBI U aHUOHBI.

BemectBa MONEKYIIPHOTO M HEMOJEKYISPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIECTBA. THUNBI KPUCTAUIMYECKMX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMUYECKON PELIETKH.

[TonsiTne 0 AUCHepCHBIX cucTeMax. VMicTMHHBIC M KOJUTOWIHBIE pacTBOpbl. MaccoBast 40s
BEILIECTBA B PACTBOPE.

Knmaccudukanuss HeopraHudeckux coequHeHuid. HomeHknaTypa  HEOpPraHMYECKHX
BemecTB. ['eHeTHueckass CBsI3b HEOPTAaHWYECKUX BEILECTB, MPUHAICKANMX K Pa3IAUYHBIM
KI1accam.

Xumunueckas peakuus. Knaccupukanus XUMHUYECKUX pPEAKUUM B HEOPraHUYECKOH U
OPraHUYECKOW XMMHUM. 3aKOH COXPAHEHHS MACChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAILECHUS
SHEPIUH MIPU XUMHYECKUX PEAKITH SIX.

CxopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3IHYHBIX (hakTopoB. OOpaTHMbie peakinu.
Xumuueckoe paBHoBecue. DakTopbl, BIMSIONME HAa COCTOSHHE XUMHYECKOTO PaBHOBECHSL.
[Tpunnun Jlelllarense.

Dnekrponutuueckas auccoruanus. CunpHble U cinalbie AeKTpoiuThl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KHCIas, HEUTpaibHasl, IIET0YHAasl.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

DKCIlepUMEHTAIbHBIE METOJIbl M3Yy4eHHsSl BEIIECTB M UX IpPEeBpallleHUM: NTEeMOHCTpalus
tabmun «[lepuoguueckass cucrema xumuueckux snemMeHToB JI. M. MenneneeBa», u3ydeHue
MoOJIeNnel KPUCTAIUIMYECKUX PEMIETOK, HaONI0JIeHHEe M ONHCAHHE JAEMOHCTPAllUOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHAA BOAOPOJAa B MPHUCYTCTBUHU KaTaau3aropa,
ONpeNeNIEeHUe Cpebl PACTBOPOB BEIECTB C MOMOIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKIIUU
WOHHOTO OOMEHa), MPOBEJACHUE MPAKTHYECKON paboThl «BrnusHMEe pasnmuuyHbIX (AKTOPOB Ha
CKOPOCTb XUMHYECKON PEAKIIUN.

PacuéTtHbie 3amaumn.

PacuéTel 10 ypaBHEHHSM XUMUYECKUX PEAKIINH, B TOM YU CJIE TEPMOXUMHUUYECKUE PACUETHI,
pacy€Thl C UCMOIB30BAHUEM MOHATHUS «MACCOBast JOJIs1 BELICCTBAY.

Heoprannueckasi XuMust

Hemeramnel. Tlonoxxenne HemerauioB B Ilepuoguueckoil cucTeMe XUMHUUYECKUX
snemeHtoB JI. M. MenneneeBa u 0OCOOCHHOCTH CTpOeHHsS aTOMOB. (DU3WUYECKHE CBOWCTBA
HEMETAJIOB. AJJIOTPONHS HEMETAJUIOB (Ha IPUMEpe KUCIOpo/a, cepbl, Gocdopa u yraeposa).

XUMHYECKHE CBOWMCTBA BaXHEHIMX HEMETAIOB (TaJlOTEHOB, Cephl, a3oTa, (ocdopa,
yIaepoa U KpeMHUS) U UX COETUHEHUM (OKCHIOB, KUCIOPOJACOAEPKAIIMX KUCIOT, BOJOPOIHBIX
COCMHECHU).

[IpuMeHeHre BaXXHEUIIIMX HEMETAINIOB U X COCIMHEHU .

Meramnel. [lonoxenne metamioB B llepruoandeckoil cucreMe XMMUYECKUX AJIEMEHTOB /1.
H. MennaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI04eK aTOMOB MeTaisioB. Obume
¢u3myeckre cBoiicTBa MeTauioB. CIUIaBhl METAIOB. DJIEKTPOXUMUUYECKUU PAI HANPSHKECHUU
METaJIOB.

XUMHYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATpUW, KW, KaJbLIMKA, MarHui,
ATIOMUHUHN, IITHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUM.

OO0ume crocoObl monydyeHus MeTauioB. [IpuMeHenne MeTanioB B ObITY U TEXHUKE.

DKCHEepUMEHTAIFHBIE METOJbl HW3Y4EHHS BEHIECTB M HUX NPEBpAICHUN: HW3YUYCHHE
KOJUTEeKUMH «MeTalibl U CIUIaBbl», OOpa3loB HEMETAIIOB, PEIICHHE JKCIEPUMEHTATbHBIX



3ama4, HAOMIOJEHWE W  ONHCaHWE JIGMOHCTPAIlMOHHBIX U  J1A0OPAaTOPHBIX  OMBITOB
(B3auMOJIEHiCTBUE TUJPOKCHIA AIIOMUHHS C PACTBOPAMU KUCIOT M IIEJOYeH, KaueCTBEHHbIC
pEeaKIIi Ha KAaTHOHBI METAJIJIIOB).

PacuérHnie 3amaun.

Pacuérel Maccel BemecTBa WM 00BEMa Tra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIMX B PEAKIIMM BEIIECTB, pacdyEéThl Macchl (00bEMa,
KOJINUECTBA BEUIECTBA) MPOIYKTOB PEAKIMH, €CIIU OAHO U3 BEILIECTB UMEET MPUMECH.

Xumusi M KHU3Hb

Posib XM B 00€CIICUeHUH IKOJIOTHIECKOM, YHEPTETHICCKOM U IMUIICBOM 0€30TaCHOCTH,
pa3BUTHUM MeauUUHBL. [loHATHE O HAy4YHBIX METOAAaX MO3HAHUS BEUIECTB M XUMHYECKUX
peaKuuid.

[lpencraBnenuss 00 OONMX HAYYHBIX MPUHIUMIAX [POMBIIUIEHHOTO MOMYyYCHHS
BA)KHENIIINX BEIIECTB.

UenoBek B MHUpPE BEUIECTB W MAaTE€PUAJIOB: BaXKHEHIIME CTPOUTENbHBIE MaTEpHUAaIbI,
KOHCTPYKIITMOHHBIC MaTepHaibl, KPacKW, CTEKIO, KepamMHKa, MaTepHaJIbl ISl SJIEKTPOHUKH,
HaHOMaTepHUalbl, OPraHUUYECKUE U MUHEpAJIbHbIE YIOOpEHHUSI.

XuMHsIT ¥ 370pPOBbE YEIOBEKAa: MPAaBUJIA HCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuia 0€30MacCHOTO UCIIOIL30BAHMS IIPENapaToB OBITOBOM XUMHH B TIOBCETHEBHOM KU3HM.

MexnpeaMeTHbIE CBS3U.

Peanuzamus MEeXIpeIMETHBIX CBS3eH MpH U3y4eHUHU OOIIeH W HeOpraH MueCKOM XUMHU B
11 wiacce OCyITIECTBIISIETCS] YepPe3 MCIOIB30BAHNE KaK OOIMX €CTECTBEHHO-HAYIHBIX IMOHSTHM,
TaK U MOHATUM, SBIIAIOIMXCS CUCTEMHBIMU JJI OTIEIbHBIX IPEIMETOB €CTECTBEHHO -HAYYHOTO
KA.

OOnme ecTecTBEHHO-HAy4YHbIC TOHSTUS: HAydYHBIA (aKT, TUMOTE3a, 3aKOH, TEOpHs,
aHalIn3, CHUHTE3, K1acCHUKAIUS,  MEPUOJUYHOCTh,  HAONIOJCHWE,  DKCIICPUMEHT,
MOJIETMPOBAHNE, U3MEPEHUE, SIBJICHUE.

®dusnka: mMarepus, dHEpPrusi, macca, aToM, SJEKTPOH, MPOTOH, HEUTPOH, WOH, M30TOII,
PaaoOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUN YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHME BEIIeCTBa, (M3MUYECKUE BEIMUYMHBI U SAMHULIBI UX U3MEPEHHU S, CKOPOCTb.

buonorus: wierka, opraHu3M, 3KocucTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OpPTaHM3ME.

['eorpacdms: MuHEpabl, TOPHBIC TOPO/IBI, MTOJIE3HBIE HCKOTIAEMBIE, TOTIIUBO, PECYPCHI.

Texaomnorus: XUMHUYECKast MPOMBIIUIEHHOCTb, METaJLTyprusi, MIPOU3BOJICTBO
CTPOUTEINIbHBIX MaTepHuaios, CEJILCKOXO035M CTBEHHOE MIPOU3BOJICTBO, MUIIEeBas
MPOMBINITIEHHOCTh, (apMarleBTHYECKass IPOMBIIUICHHOCTh, IPOU3BOJACTBO KOCMETHUYECKUX
npenapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpUANIOB, 3JIEKTPOHHAs MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IVTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOITPAMMLBI 110 XMMHWHM HA
BA30BOM YPOBHE CPEJJHEI'O OBLIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

OdI'OC COO ycranaBimuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHHUS OOYJarOIIMMUCS
MporpaMMm cpeaHero oodmero oOpazoBaHMs (JIMYHOCTHBIM, METANPEAMETHBIM U TPEIAMETHBIM).
Hayuno-MeTonuyeckoii OCHOBOW Ui pa3pabOTKH TUIAHHPYEMBIX PE3YJIbTaTOB OCBOCHHUS
IpOrpaMM CpeJIHEro o0Iero 0opa3zoBaHus ABJISETCS CUCTEMHO-/IEATEIIbHOCTHBIN MOIXO/.

B CcOOTBETCTBUM € CHUCTEMHO-ACSTEIbHOCTHBIM IMOJXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ylIbTaTOB OCBOEHUS MpeaMmera «XUMHUS» Ha YpPOBHE CpeAHEero oOIero ooOpa3oBaHUs
BBIJICJICHBI CIICIYIOIME COCTABJISIFOLIKME:

OCO3HaHHE OOYJAIOIMMHUCS POCCUUCKON Tpa)KIaHCKOM HJIEHTUYHOCTU — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIPEIETIEHHIO;

HaJM4ie MOTHBALMH K O0y4EHUIO;

1[eJICHAPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHUN TMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEH M MCTOPUYECKUX TPAIULIUI 0a30BOI HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYyJarOIMXCS PYKOBOJICTBOBATHCSI B CBOEH JIEATENBHOCTH
IIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, TPUCYIIMMU LEJIOCTHON CHCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HaJM4Me IPaBOCO3HAHUS HKOJOTMYECKON KylbTypbl U CIOCOOHOCTH CTaBUTh IIENH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pe3yapTaThl OCBOEHHUS mpeamera «XUMHsD» JOCTHTAlOTCS B €IUHCTBE
y4eOHOM W BOCHUTATEIBHOM JESATEIBHOCTH B COOTBETCTBMM C TyYMaHUCTHYECKUMHU,
COLIMOKYIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSAMH M HJ€aJaMU POCCHUMCKOTO
TPaXIAHCKOTO OOIECTBA, MPHUHITHIMA B OOIIECTBE HOpPMaMU M TPaBHJIAMH TIOBEIEHUS,
CIIOCOOCTBYIOIIMMU TPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTU O0yJarOIIMXCSL.

JIMgHOCTHBIE PE3yabTaThl OCBOCHUSI MpeaMeTa «XUMHS» OTPaxaroT CHOPMUPOBAHHOCTH
OMbITa TIO3HABATENbHOW U TMPAKTHYECKON JESTEeNbHOCTH OOy4JarommMXcsl IO pealu3aiuu
MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpazxaIaHCKOT0 BOCTIMTAHMSA .

OCO3HaHMS 00YJAIOIMMUCS] CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY W TIPaBOIOPSIKY;

MPEACTABICHUSI O COLUAIBHBIX HOPMax M MpPaBUJIaX MEXKIMYHOCTHBIX OTHOUICHUU B
KOJIJIEKTUBE,

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESITEIBHOCTH MPHU CO3AaHUM Y4EOHBIX MPOEKTOB,
pelieHUH Y4eOHBIX U MMO3HABaTeNbHBIX 3a/1a4, BHITOTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U TPHHUMATh MOTHBBI, HAMEPEHU S, JJOTHKY U apTYMEHTHI IPYTUX
[P aHAJIM3€ Pa3IMYHbIX BUIOB YI€OHOM JEATEIbHOCTH;

2) NaTpUOTHYECKOI0 BOCIIMTAHUA .

LIEHHOCTHOTO OTHOIIEHUSI K HMCTOPUYECKOMY M HAaydHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUY;

VBOKEHUSI K TPOIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHMS TOTO, YTO JTOCTHMIKEHUSI HAyKU €CTh PEe3yNbTaT MJIUTENbHBIX HAOII0JCHUH,
KPOIIOTIUBBIX IKCIIEPUMEHTAIBHBIX MTOMCKOB, IIOCTOSSHHOTO TPYZa YIEHBIX U MPAKTUKOB;



MHTEpeca U I[I03HABATEIbHbIX MOTHMBOB B IIOJYYEHUHM U TOCIEAYIOLIEM aHaIu3e
uH(OpMaIUU O EPEIOBBIX TOCTHKEHHSIX COBPEMEHHON OTEYECTBEHHOM XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, 3TUYECKOTO IOBE/ICHHUS;

CIIOCOOHOCTH OILICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMHYECKAMU SIBICHUSAMH, U
MPUHAMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYACh Ha MOPAIbHO-HPABCTBCHHBIC HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHHWBATh CBOE MOBEACHHME M IOCTYIKH CBOUX TOBAPHUIIEH C MO3MLIMI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUN ITHX ITOCTYIKOB;

4) popMupoBaHusi KyJbTYpPbl 310POBbS:

MOHMMaHHUs IIEHHOCTEW 30pOoBOro M Oe3omacHoro odpaza >KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOI'O OTHOILEHUS K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/I0POBbIO;

coOmoIeHnsT TIpaBUil 0€30MacHOTO OOpAaIleHHsl C BEIIECTBAMU B OBITY, NMOBCEIHEBHOM
KU3HH U B TPYJOBOU JIESATEIHLHOCTH,

MOHMMaHUsI LEHHOCTU TpaBUI HMHIMBHUAYATbHOTO U KOJJIEKTUBHOIO 0€301acHOro
MOBEJICHUS B CUTYAIUX, YTPOKAIOLMX 3/J0OPOBBIO U JKU3HU JIIOJIEH;

OCO3HAHMS TOCINEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs,
HapKOTHKOB, KypEeHHS);

5) Tpy10BOr0 BOCIIUTAHUS

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIEIOBATEIbCKOM JIEATENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTMX BHUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4acTHE€ B pEUICHUU TMPAKTHYECKUX 3a]ad COIUATbHOU
HaIPaBJICHHOCTH (B pPaMKax CBOETO Kacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4EHHIO NMpoQeccuil paziuyHOro pojaa, B TOM UHUCIE Ha
OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHUN 110 XUMUU;

YBKEHUS K TPYAY, JIOASIM TPyAa U pe3yabTaTaM TPYIOBOI JA€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYaIbHONH TPAaeKTOPHUU O0Opa3oBaHUs,
Oynymeit mpodeccun U peanu3aluu COOCTBEHHBIX JKM3HEHHBIX TUIAHOB € YIETOM JIMYHOCTHBIX
HUHTEPECOB, CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTpeOHOCTElN 00ILECTBA;

6) 3K0J10rH4eCcKOro BOCIIMTAHMS

HKOJIOTUYECKH 1€IeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
JKM3HM Ha 3emiie;

IIOHMMaHHUs [I00AIbHOIO XapakTepa 3KOJIOTMYECKMX IPo0JieM, BIUSHUS 3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHME MPUPOJHOM U COLIMAIIBHOM CPELBl;

OCO3HaHMS HEOOXOIMMOCTH UCIIOIb30BaHUS TOCTHXKEHUN XUMUM YIS pELIieHUsI BOIIPOCOB
panMoOHAIBHOIO IPUPOAOI0JIB30BAHMNS;

AKTUBHOTO HENPUATHSA ACHCTBUM, MPUHOCIIMX BpENl OKPYKAIOLICH MPUPOJHON cpene,
YMEHHUs MPOrHO3MPOBATh HEOIAroNnpUATHBIE 3KOJIOTMYECKHE IOCIEICTBUS MPEANPUHUMAEMbIX
JIENCTBUI U NIPEIOTBPALATH UX;

HaJM4MUsS Pa3BUTOTO DSKOJOTMYECKOTO MBIIUIEHUS, HKOJOTHMYECKOM KYyJIbTYphl, OIbITa
NESTeTbHOCTH  DKOJOTMYECKOW HAalpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
M03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHOMN IPaKTHUKEe, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO
IPOTUBOCTOSITH UJICOJIOTHHU XeMOo(oOouu;

7) HUeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OpMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;



MOHMMaHUs CHEeUU(PUKM XUMHU KaK Haykd, OCO3HaHus e€ poiau B (PopMHUpPOBAHUU
paIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3IaHUH LETIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM
MHUpE KaKk O €IWHCTBE IMPUPOAbI U YEIOBEKA, B IMO3HAHUU IMPUPOIHBIX 3aKOHOMEPHOCTEH M
peteHuu mpoOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

YOSXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUHU JJIsi COBPEMEHHOW IUBUIU3AIUH: B €€
TYMaHHUCTUYECKOW HANpaBJIEHHOCTH M BAXKHOH pOJNM B CO3laHWM HOBOM 0a3bl MaTepHalibHOM
KYJIBTYpPBI, PEIICHUH TIO0ATBHBIX TPOOJIEM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKON, THUINEBOM M OSKOJOTMYECKONM O€30MacHOCTH, B Pa3BUTHHU MEIUIUHBI,
00€ecCIeueHN U YCIOBUM YCIICIHOIO TPyAa M SKOJIOTHYECKH KOMMOPTHOM JKU3HU KaXIAO0TO YjieHa
0011IeCTBA;

€CTECTBEHHO-HAy4YHON TPaMOTHOCTH: TIOHHMMAaHUS CYIIHOCTA METOJOB TIO3HAHMS,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOTydaeMble 3HAHUS s
aHaju3a U OOBSCHEHWS SIBJICHUM OKPYKAIOIIETO MHUpPAa W TPOUCXOIANMX B HEM H3MEHEHWUI,
YMEHHS JieJaTh 000CHOBaHHBIE 3aKIIOYEHUS HA OCHOBE HAYUHBIX (DAKTOB M MMEIOIMXCS TAHHBIX
C L€JIbI0 MTOTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO UCIOJIb30BaTh XMMUYECKUE 3HAHUS JJIs PEICHUs TPoOIemM
B peaJbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpEeca K MO3HAHUIO U MCCIIEIOBATENIBCKOM AESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENMPEephIBHOMY OOpa30oBaHUI0O M CaMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM 110 XUMHUM B COOTBETCTBUU C IKU3HEHHBIMHU
MOTPEOHOCTSMU;

WHTEpeca K OCOOGHHOCTSM Tpyda B pa3nuuHbIX cdepax mnpodeccruoHanbHOU
JIESITEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeaMeTHBIE PE3yIbTaThl OCBOCHHS YUE€OHOTO TipeaMmeTra «XUMHs» Ha YPOBHE
cpemHero ooIero oopa3oBaHus BKIOYAIOT:

3HaUYUMBIC TSI (POPMUPOBAHMS MHPOBO33PEHUSI OOYYAOIIMXCS MEXIUCITUTLIMHAPHBIC
(MeXTpeIMETHBIC) OOIICHAYIHBIC MTOHSTHSI, OTPAKAIOIIHME [IETIOCTHOCTh HAYIHOW KAPTUHBI MHPA
U crennuKy METOJI0OB TTO3HAHUS, UCIIOIB3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIEeCTBO,
SHEprus, sIBJICHUE, MPOIEeCC, CUCTEMa, HAyIHBIN (DaKT, MPUHIUT, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, NCCIICOBaHNE, HAOMIOACHHE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIE yueOHbIC  JelcTBUS  (TIO3HABaTCIIBbHBIC, KOMMYHHUKATHBHBIC,
perynstuBHbIe), oOecneunBaronme QopmMupoBaHue (YHKUMOHAJIBHOM TIPaMOTHOCTH U
COLIMAJIBHON KOMITETEHIIMH O00YyJaroIMXCs;

CIIOCOOHOCTh ~ OOYJarOIMXCS ~ WCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIHILUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHWS WM YHUBEPCAJIbHBIC Yy4eOHBIC IEHCTBUS B TO3HABATEIBHOU H
COIMAJILHOM TTpaKTHKE.

MeranpeaMeTHbIe pe3yiabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMU YUEeOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYISATUBHBIMU JICHCTBUSIMU.

OsnJ1aieHNe YHUBE PCAJBHBIMHU y4e OHBIMH MO3HABATEJILHBIMH € HCTBUSIMH:

1) 6a3oBble Joruvyeckue aeMCTBUS:

CaMOCTOATEIBLHO (OPMYJIUPOBATh W aKTyaIU3UPOBATh MPOOJIEMY, BCECTOPpOHHE €&
paccMaTpuBarh;

OTPENCIATh IENH JCATCIbHOCTH, 3aJlaBas mapaMmMeTpbl W KPUTEPUHU HMX JOCTHIKCHHS,
COOTHOCHTb PE3YJIBTAThI JCATEIBHOCTH C MTOCTABJICHHBIMH IICIISIMU;



UCIIOJIb30BaTh IIPU OCBOECHUM 3HAHUH MPHUEMBI JOTMYECKOTO MBIIUIEHUS — BBIACIATh
XapakTepHble TPU3HAKA TOHATUH W YCTAHABIMBAaTh MX B3aMMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOLIME MOHATHS AJIs1 OOBSICHEHUS OTAETIbHBIX (PAKTOB U SIBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KITACCU(UKAITUU BEIIECTB M XUMHYECKUX PEaKIIHii;

YCTaHABIIMBATh IPUUYUHHO-CIIEJCTBEHHBIE CBSI3H MEX/ly U3ydaeMbIMH SIBIICHUSIMH;

CTPOHUTH JIOTHUECKAE paCCyKIeHUs (MHIYyKTUBHBIC, JEAYKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SBICHUSX, (GOpPMYyIHpPOBAThH
BBIBO/IbI U 3aK/IIOUEHUS;

INPUMEHSTH B MPOILIECCEe MO3HAHUS, UCIOJB3yeMble B XUMUU CUMBOJINYECKUE (3HAKOBBIC)
MOJIeNH, IPeoOpa30oBbIBaTh MOJIENIbHbIE IIPEJCTABICHUS — XAMUYECKH I 3HaK (CHMBOJ) 3JIEMEHTA,
xuMudeckass (opMmyna, ypaBHEHHE XUMHUYECKOW pEaKiuh — TMpH pPEHeHUH YIeOHBIX
MO3HABATEIbHBIX U IPAKTHYECKUX 3aj]ay, MPUMEHSITh Ha3BaHHbIC MOJICJIbHBIE MPEJICTABICHUS
JUTSL BBISIBIICHU ST XapaKTEPHBIX MPU3HAKOB M3y9aeMbIX BEIECTB U XUMHUECKUX PEaKIIHi.

2) 6a30BbIe HCCIeN0BaATEIbCKHE e HCTBUS:

BJIa/IeTh OCHOBAMHU METO/I0B HAYYHOTO MTO3HAHUSI BELIECTB U XUMUYECKHX PEAKIIUI;

dopMynupoBaTh LENM W 33J1a4d  WCCIEAOBAHUS, HCIIONB30BaTh IIOCTABJICHHBIC H
CaMOCTOSITENbHO CHOPMYIUPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 OPMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHMUII;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHMS M TPOBEICHUS YUYCHUUYECKUX
9KCIIEPUMEHTOB, COBEPILEHCTBOBATh YMEHMs HAOJIOATh 32 XOJIOM IIpOLIECCca, CaMOCTOSATENbHO
IPOTHO3UPOBATh €ro pe3ynbTar, (OPMYIUPOBATH OOOOLICHUS M BBIBOJIBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICA0BAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOAETaHHON
pabore;

npuOoOpeTaTh OMBIT YYEHUYECKOW HMCCIeI0BaTeIbCKOM M MPOEKTHOH JeaTeNbHOCTH,
HPOSBJIATE CIHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METO/OB PpEIIeHHUs
NPAKTUYECKUX 3314, TPUMEHEHHUIO PA3TMYHBIX METO/IOB MTO3HAHUSI.

3) padora ¢ und opmanmeii:

OPUEHTHPOBAThCA B PA3IMYHBIX HCTOYHMKaX WHGOpMAMU (HAyIHO-TIOMYJsIpHAs
JUTEepaTypa XMMHYECKOIO COJCpXKaHUs, CIpaBOYHble mocoOus, pecypcsl HWHTepHeTa),
aHaJIM3UpOBaTh HMHGOPMALMIO pA3IMYHBIX BHUJIOB M (OPM MPEACTaBICHUS, KPUTUUECKU
OLICHUBATh €€ TOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTH;

(GopMynupoOBaTh 3alpoChl U INPUMEHSTHh DPA3IMYHbIE METOJbl IpPH IMOUCKE U OTOOpe
uH(opMaIuu, He0OXOAMMOM IS BBITIOTHEHHS YI€OHBIX 33/1a4 ONPEISIEHHOTO THIIA;

IpHOOpeTaTh OMNBIT HUCIOJIB30BAHUS MHMOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3InYHBIX HOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BHIOMpPATh ONTUMAIBHYIO (GOpMy IpeacTaBiIeHUsT HHGOPMAIHU (CXEMBI,
rpaduku, TuarpaMMbl, TaOIUIIBI, PUCYHKU U IPYTHE);

UCIIONIb30BaTh HAYYHBIM S3bIK B Ka4yeCTBE CpPEACTBA MpH paboTe € XUMHYECKOH
uHpopMarueil: TpUMEHATh MeXNpeAMeTHble ((pu3nueckue M MaTeMaTHUYecKWe) 3HaKu H
CUMBOJIBI, GOpMYIIbI, a0OpeBUATYPBI, HOMEHKIATYPY;

MCIIOJIb30BaTh U MPeoO0pa3oBhIBAaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATTISTHOCTH.

OBJiaieHHe YHHBePCAJIbHBIMH KOMMYHHKATHBHBIMH /1€ HCTBUSIMM:

33/1aBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOW TeMBI B XOJ€ TUAJIOTa M/MIIN AUCKYCCHH,
BBICKa3bIBaTh MJIeH, (QOPMYIMPOBATH CBOM MPEUIOKEHHUS OTHOCHUTEIbHO BBIIOJIHEHUS
MPEJI0KEHHOW 3aa4H;



BBICTYIIaTh C NPE3ECHTAlMEH pPE3YyJIbTaTOB ITO3HABATEIBHOM JESATEIBHOCTH, IMOIYYEHHBIX
CaMOCTOSITEIBHO MJIK COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJHEHUM XHUMHUYECKOTO
SKCIIEPUMEHTa, MPAKTUYECKOil paboOThl MO MCCIEOBAHUIO CBOICTB HM3y4aeMbIX BEIECTB,
peanuzauu y4eOHOro MpoekTa W (GOPMYIHPOBATh BBIBOJBI MO pE3yJbTaTaM IMPOBEIEHHBIX
MCCIIEIOBAaHU MYTEM COTTIACOBAHUS MO3UIIUMA B X0J€ OOCY)KACHHS 1 OOMEHAa MHEHHSIMH.

OgyaieHNe YHUBEPCAJIBLHBIMH PEryJISITUBHBIMHU A€ iCTBUSIMH:

CaMOCTOATEIBHO TUIAHUPOBATh M OCYILIECTBIIATH CBOIO IMO3HABATEIBHYIO JESATEIBHOCTD,
ompenenss e€ IeNu U 3a/a4d, KOHTPOJIMPOBATH U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeajgaraéMblii alropuT™M JAEHCTBUI IPH BHIIOJIHEHUU Y4€OHBIX M MCCIIENIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbonee >(PeKTUBHBIN CITOCOO UX PELIeHUS C YIETOM MOJIY4EHUs] HOBBIX 3HAHUM O
BEILECTBAX U XUMUUYECKUX PEAKLIMSIX;

OCYLIECTBJISITH  CAMOKOHTPOJIb CBOEM JEATENbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIIEHKH.

IMPEJIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD» OTPaKaIoT:

c(hOpMUPOBAHHOCTh TMPEJACTABJICHUH O XUMHYECKOW COCTABJISIONICH E€CTECTBEHHO-
HAyJYHOM KapTHHBI MHpA, POJM XUMHUU B TO3HAHMM SBJICHUM HPUPOIBI, B (OPMHUPOBAHHHU
MBIIUICHUSI U KYJIbTYpbl JMYHOCTH, €€ (YHKIMOHAIBHONH IPaMOTHOCTHU, HEOOXOAMMOMW st
pelleHHsT TPAKTUYECKUX 3a7ad W OIKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IIPUPOJHOM Cpee;

BJIQZICHUE CHCTEMOM XWMHMYECKUX 3HAHUH, KOTOpass BKIIOYAET: OCHOBOIIOJIArarolpe
MOHATHS (XUMHYECKUH DJIEMEHT, aTOM, DJIEKTPOHHAsi 000JI0UKa aTOMa, MOJIEKYJa, BATIEHTHOCTb,
3JIEKTPOOTPULIATEILHOCT, XUMHMYECKas CBS3b, CTpPYyKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHasl), MOJIb, MOJISIpHAs Macca, MOJSIpHBIH  00BEM, YINIEPOAHBIM  CKEJeT,
byHKIIMOHATBHAS TPYIIA, PaauKald, W30MEpHs, HU30MEpbl, TOMOJOTHYECKUH psil, TOMOJIOTH,
YITIEBOAOPOAbI, KUCIOPOA U a30TCOAECpIKAIIME COEIUHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPHHU U 3aKOHBI (TEOPHS CTPOCHUSI OPTAHHMIECKUX
BemecTB A. M. DbyrnepoBa, 3akoH CcOXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIHYECKUN S3BIK XUMHUHU; MHUPOBO33PCHYCCKUC 3HAHUA, JICKAIME B OCHOBC INOHUMAHMHA
NPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (JAKTOIOTHYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJY4YCHUH U O€30I1aCHOM MCIOJIb30BAHWH BaYKHEUIIIMX OPTraHMYECKUX BEIIECTB B OBITY
Y MPAKTUUYECKOMN JESITeTbHOCTH YEI0BEKa;

c(OpMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTepHbIE IPU3HAKU MOHITUM, yCTaHABINBATH
HX B3aUMOCBS3b, UCITOJIB30BATh COOTBCTCTBYIOIIUC MMOHATUA ITPU OITUCAHHUH COCTaBa, CTPOCHUA U
MpeBpalicHU OPraHNYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIIOIB30BATh XUMUUYECKYIO CHMBOJIUKY IUISI COCTABJICHUS
MOJIEKYIIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHOM) (GOpMyT OpraHUYECKUX BEIIECTB
Y YPaBHEHUM XMMHUUYECKUX PEAKIIMM, M3rOTABIMBATh MOJAEIN MOJIEKYT OPTraHMYECKHX BEINECCTB
I WIIFIOCTPpAlu UX XUMHUYCCKOIO U IPOCTPAHCTBCHHOI'O CTPOCHU A,

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJIC)KHOCTh U3Y4YEHHBIX OPTaHHUYECKUX
BEIIECTB IO WX COCTaBy M CTPOCHHUIO K OIpPENeNEHHOMY KIAcCy/TpyIe COCIUHEHUI
(yrneBomopodbl, KUCIOPOJI U  a30TCOAEpKAlMe  COEAUHEHHUS, BBICOKOMOJEKYISPHbIC



COCMHEHUs), JaBaTh MM Ha3BaHUs 1o cucreMatuueckor HomeHkitarype (IUPAC), a rtawke
OPUBOJUTH TPUBUAIBHBIE HA3BAaHUS OTAEIBHBIX OPraHUYECKUX BEILECTB (ITHJICH, MPOIHIIEH,
aleTUJIeH, JTHJICHIIIMKONb, TIHIEPUH, (eHod, (GopMaibIerus, aueTaiblIeru]l, MypaBbHHas
KHCIIOTa, YKCYCHasi KUCJIOTA, OJIEMHOBAs KUCIIOTA, CTEapHMHOBAsl KHCIOTA, IIIOKO3a, (PYKTO3a,
KpaxMal, LeJUTF0I03a, TIIUIINH );

CcOPMHPOBAHHOCTH YMEHHS ONPEACTSATh BHUIBI XUMHUYECKOW CBS3M B OPraHUYECKUX
coeMHEHUsX (OJMHAPHBIC U KPATHEIC);

c(OpMHUPOBAHHOCTh YMEHHUSI MPHUMEHSTH IOJOKEHUS TEOPUHM CTPOCHUS OPTaHHMYECKUX
BemectB A. M. byrnepoBa st 0ObSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHHS MAaCChl BEILIECTB;

cOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMUYECKHE CBOMCTBA TUMUYHBIX MPEACTABUTENEH Pa3IMYHBIX KIACCOB OPTaHMYECKUX BEIIECTB
(MeTaH, STaH, ASTUJIEH, NPOMUJIEH, areTuiieH, Oyramuen-1,3, mermnOyraauweH-1,3, OeH3odn,
METaHOJI, 3TAHOJI, STUJICHIIUKOIb, TIHIEPUH, (EHOJ, aleTalbIeru, MypaBbUHas U YKCYCHas
KUCJIOTHI, TJIIOKO3a, KpaxMmall, LeJUII0JIo3a, AaMHHOYKCYCHash KHCJIOTa), HILTIOCTPUPOBATH
TEHETHYECKYIO CBSI3b MEXIYy HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIUN C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHHUKH YIIIEBOJOPOIHOIO ChIPhs
(He¢rTh, MPUPOAHBIN Ta3, yroiib), CIOCOOBI WX MEpepadOTKM W IMPAKTUYECKOE MPHUMEHEHHE
MPOJYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHUH IPOBOAWTH BBIYUCICHHS [0 XUMHYECKAM YpaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUMH IO H3BECTHBIM
Macce, 00bEMY, KOJTHYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIUN ),

c(opMHPOBAHHOCTh YMEHUH BIJIAJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HCIOJB3YeMbIX B XWMHUHM TP U3Y4YCHUU BEIIECTB M XUMHYECKUX SBIICHUM
(HabmiozieHne, W3MEpeHHe, OKCIEPHUMEHT, MOJACIHPOBAHUE), HCIONb30BaTh CHUCTEMHBIE
XUMUYECKHE 3HAHUS ISl TPUHATHUS PEIICHNH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIECTBAMH U UX IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOIOIATh MpaBUia MOIb30BAHUS XUMHYECKOM TTOCYI0H U
nabopaTopHBIM 000PYIOBAaHHEM, a TAKKe MpaBHIa OOpaIleHUsI ¢ BEIECTBAMHU B COOTBETCTBHUU C
UHCTPYKIUSMH 10 BBITIOTHEHHIO JIAOOPATOPHBIX XHMHYECKHX OTIBITOB;

c(OpMHUPOBAHHOCTh yYMEHUU IIJIAHUPOBATh W BBHIMIOJNHATh XUMHUYECKUM DKCIIEPUMEHT
(TpeBpalleHus] OpPraHUYECKUX BEIIECTB IPU HAarpeBaHUU, MOJYUYECHUE ATHIICHA M U3yYEHHE €ro
CBOIMCTB, KayeCTBCHHBIC pEAKIMM OPraHMYeCKUX BEINEeCTB, JEHATypauus OEIKOB MpHU
HarpeBaHUM, IIBETHbIE PEAKMH OEJIKOB) B COOTBETCTBUU C IIPaBUJIAMH TEXHUKU OE30I11aCHOCTH
npu oOpallieHUU C BEIIECTBAMM U JIAOOPAaTOPHBIM 000pYIOBAaHUEM, MPEACTABIATh PE3yIbTaThl
XMMHYECKOTO JKCIEpUMEHTa B (opMe 3amucHu ypaBHEHHUM COOTBETCTBYIOIIMX pPEAKUUl Hu
(GopMyIHpOBaTH BHIBOJIBI HA OCHOBE 3TUX PE3YyNIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUM KPUTHUUYECKH aHAIU3MPOBATh XUMHUUYECKYI0 HWHQOpMaIuio,
MOJIy4aeMyl0 M3 Pa3HbIX HICTOYHUKOB (cpeacTBa MaccoBoi nHpopManuu, MHTEpHET U qpyrux);

cOpMHPOBAHHOCTh yMEHHMH COONIOAATh TMpaBUja HKOJIOTMYECKH I1eJ1eCO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 37I0POBBS H
OKpYKaroIeld MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTH BO3/ICHCTBUS HA KUBBIC OPTraHU3MbI
ONpenenEéHHBIX OpPraHUYEeCKUX BEIECTB, MOHMMas cMmbicn mokazatens [IJIK, moscHsaTh Ha
npuMepax CrocoObl YMEHBIICHUS W MPEIOTBPAICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M
4eJI0BEKa;



uis o0ydaronmxcs ¢ OFPaHUYEHHBIMH BO3MOYKHOCTSIMM 3[0POBbS: YMEHUE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOIaX MTO3HAHUS BELIECTB U XUMUYECKUX SIBJICHU;

JUIA  CHENbIX M CIa0OBUISAIMX OOYyJalOUMXCsS: YMEHHE MCIONb30BaTh peabedHO-
TOUYEUHYIO cucTeMy oOo3Hadenuit JI. Bpaitns s 3anucn xumudeckux GopMyit.

11 KJIACC

[lpenveTHble pe3ynbTaThl OCBOEHUs Kypca «OOm@s M HeopraHuveckas XuMHD»
OTPAXKAKOT:

c(OPMUPOBAHHOCTh MPEJACTABICHUN: O XUMHUUYECKOH COCTaBIISIONICH €CTECTBEHHO-
HAay4HOW KAapTUHBI MHpA, POJIM XUMUU B TMO3HAHUU SIBJICHUN NPUPOJBI, B (GOPMHUPOBAHUU
MBIIUICHUS U KYJIbTYpbl JHYHOCTH, €€ (QYHKIMOHAIBHOM TIPAaMOTHOCTH, HEOOXOIUMOM st
peLICHUs] MPaKTUYECKUX 3aJad M DKOJIOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHMS K CBOEMY
37I0POBBIO M IPUPOJHON Cperie;

BJIQZICHUE CHCTEMOM XWMMYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJIATAIOLMeE
MOHSATHS (XHMHUYECKUI SJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEeKTpOHHbBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKy/1a, MOJb, MOJSPHBIH O00BEM, BaJCHTHOCTh, 3JEKTPOOTPUIATENBHOCTh, CTENEHBb
OKHUCIICHUS, XUMHYecKas CBs3b (KOBaJCHTHas, WOHHAas, METa/NIMYecKas, BOIOPOIHAs),
KpUCTAJUIMUECKasl  pel€TKa, TUINBl  XUMHMYECKUX  pEaKluid, pacTBOp, AJIEKTPOIMTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJUTHUUYECKAsT IUCCOLMAIUS, OKUCINUTEIb, BOCCTAHOBUTEIND, CKOPOCTh
XMMUYECKOW  peakiuuu, XUMHUYECKOe paBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
AJIEKTPOJIMTUYECKOM Juccouuanuu, nepuoguueckuii 3akoH J[. M. MenneneeBa, 3akoH
COXpaHEHUs MacChl BEIECTB, 3aKOH COXPAHEHUSI W MPEBPALLCHUS SHEPTHU MPU XUMHUUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU, MHUPOBO33pPEHUYECKHE 3HAHMUS,
JeKale B OCHOBE IIOHMMAaHMUS TNPUYMHHOCTH M CHCTEMHOCTHM XUMHUYECKMX SIBJICHUM,
(akTOIOrMYECKHe CBEICHUS O CBOMCTBAxX, COCTaBe, MOJIYYEHUH U O€30MMacHOM HMCIOJIb30BAaHUU
BOXHEHIIMX HEOPTraHUYECKUX BEILECTB B OBITY M MPAKTUYECKOW JIEITEIIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHI1 BBISBIIATH XapaKTepHbIC MPU3HAKU MOHITUM, YyCTaHABINBAThH
UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHATHS MPHU OMHUCAHUM HEOPraHHUYECKHX
BEILECTB U UX PEBPALCHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJISi COCTABJICHMS
dopMyn BEIIECTB M YpPaBHEHUH XUMUYECKUX PEAKIUH, CHUCTEMATHYECKyI0 HOMEHKIATYpy
(IUPAC) u TpuBHajIbHBIC Ha3BaHHWS OTICIBHBIX HEOPraHWYCCKUX BEINECTB (yrapHbId Tas,
VIJIEKUCIIBIM ra3, aMMHUaK, ramE€Hasi U3BECTb, HETalll€Has W3BECTb, MUThEBAs COJA, MUPUT U
apyrue);

c(OpMHUPOBAHHOCTh YMEHUI ONPEAEIATh BAIECHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEMHEHMUSX PA3INUHOIO COCTaBa, BUJ XUMUUECKOW CBS3M (KOBAJICHTHAsI, MOHHA,
MeTaJUTM4ecKasi, BOJAOPOJHAs) B COCAMHEHUSX, TUI KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO
BEILIECTBA (ATOMHAs, MOJEKYJSpHAas, WOHHas, METaJUIMuYecKas), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHUI;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh NMPUHAJJICKHOCTh HEOPTAaHUYECKUX BEIECTB
10 UX COCTaBy K ONpeIeNEHHOMY KIacCy/Tpynine CoeJMHEeHUN (MpOCThie BEIeCTBA — METAJUIbI U
HEMeTaJlJIbl, OKCU/JIbl, OCHOBAHUS, KUCIOTHI, aM(POTEPHBIE TUIPOKCUIbI, COJIH);

c(OpMHPOBAHHOCTh YMEHHMI pAacKpbIBaTh CMBICI mepuoaudeckoro 3akona JI. I
MenpaeneeBa H  JEMOHCTPUPOBATh €ro0  CUCTEMATU3UPYIOILyI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYyHKIIHH;



c(OpMHUPOBAHHOCTh ~YMEHHUM  XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX J1eMEeHTOB 1—4 nepuonos Ilepuoanueckoil cucreMbl XUMHYECKUX 3j1eMeHTOB Jl. M.
MenzeneeBa, HCIOIB3YS MOHATHS «S-, P-, O-3JEKTPOHHBIE OPOMTAIHY», «IHEPreTHUYECKUE
YPOBHU», OOBSCHATh 3aKOHOMEPHOCTH W3MCHEHUsS CBONCTB XHMHUUYECKHX DJIEMEHTOB U UX
COEAMHEHUM 10 nepuoaaM u rpynnam llepruoarndeckoil cucteMbl XMMUYECKUX di1eMeHTOB /1. M.
MenpaeneeBa;

cOpMHUPOBAHHOCTh yYMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh) OOIME XUMHYECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB pa3IMUHBIX KJIACCOB, MOATBEPKIATh CYIECTBOBAHUE
TEHETUYECKOW CBS3M MEXKAY HEOPraHM4YeCKUMHM BEIIECTBAMM C TIOMOUIBIO YPaBHEHUM
COOTBETCTBYIOIIIMX XUMHYECKUX PEAKLIN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCH(PUIIMPOBATh XUMHUYECKAE PEAKIIUU IO PATUIHBIM
OpU3HaKaM (YUCIy M COCTaBy pEarHpylolMX BEIIECTB, TemIoBoMy dddexry peakiuu,
M3MEHEHHMIO CTETIeHEeH OKUCIIeHUS 3JIEMEHTOB, 00OpaTUMOCTH PEaKIMH, YYaCTHIO KaTaau3aTopa);

c(hopMUPOBAHHOCTb YMEHUM COCTABJISATh YPAaBHEHUS PEAKIUN Pa3IMYHbIX TUTIOB, TOJTHBIE
U COKpal¢HHbIE YpaBHEHHUS PEaKUHil HOHHOTO OOMEHa, YUYUTHIBASI YCIOBHUS, MPU KOTOPBIX 3TU
peaKuu UIyT A0 KOHILIA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIUHU, TMOATBEPKIAIONE KauyeCTBEHHBIN
COCTaB PpA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABATh OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIME B BOJHBIX pACTBOPaX HEOPTaHUYECKUX B CILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPHIBATh CYIIHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKiuii MOCPeACTBOM COCTABJICHHS AIEKTPOHHOTO OanaHca 3TUX PeaKiHii;

c(hOpMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKON PEaKInu OT
pasnuuHBIX (HAKTOPOB; XapakTep CMEIICHHS XHUMHUYECKOTO PaBHOBECHUS B 3aBHCUMOCTH OT
BHeEIHero Bo3aercteus (mpuHuun Jlelllarense);

c(OpMHUPOBAHHOCTh YMEHMI XapaKTepu30BaThb XWMHUUYECKHE IIPOLIECCHI, JIekKale B
OCHOBE TPOMBIIIICHHOTO TOJYICHHSI CEPHOM KUCIIOTHI, aMMHAaKa, a Takke cOpMUPOBAHHOCTH
npeacTaBiIeHU 00 OOMMX HAyYHBIX MPUHLMIAX U HKOJOTHYECKUX MPOoOIeMax XHUMHUYECKOTO
MPOM3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHHMI MPOBOJIUTH BBIUYUCICHHUS C HCIOJIH30BAHUEM TMOHSATHUS
«MaccoBas JOJsI BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHWI Ta3oB MNpPU XUMHYECKUX
peakuusax, Macchl BELIECTBA MM 00BEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
UM 00bEMY OIHOTO M3 YYaCTBYIOLUMX B PEAKIMU BEIIECTB, TEILIOBOrO 3(peKkra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHMSI MaCChl BEIIECTB, IPEBPALICHUS U COXPAaHECHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOMIOIATh MpaBUja MOJb30BAHUS XUMUUYECKON MOCYION U
nabopaTopHBIM 000OpPYIOBAaHHMEM, a TAKKe MpaBHiIa 0OpaIleHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKUHSMU IO BBIMOJIHEHUIO TAOOPATOPHBIX XMMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh yYMEHUU IJIAHUPOBATh W BBHIMIONHATh XUMHUYECKUM DKCIIEPUMEHT
(pa3noxkeHHe MepoKCHIa BOJOPOAA B NPHUCYTCTBUM KaTalIW3aTopa, OIPEICIECHHUE CpEabl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHIUKATOPA, BIUSHUE PA3MTUYHBIX (HJAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIi¥, PEaKiid HOHHOTO OOMEHa, KaYeCTBEHHBIC PEaKIUM Ha
cynbhar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS, PEIICHHE IKCIIEPUMEHTATBHBIX
3agay 1o TtemMaM «Mertamb» u «Hemeramibl») B COOTBETCTBUM C IpaBUJIAMH TEXHHUKH
6e3omacHOCTH TIpH OOpAICHUH C BEIIECTBAMH M JTJAOOPAaTOPHBIM 000PYIOBAaHHEM, TTPEACTABIIAT
pe3yNbTaThl XMMHYECKOTO JKCIIepUMEHTa B (opMe 3alUCH YPaBHEHHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMYyIMPOBATH BHIBOJBI HA OCHOBE ATHUX PE3YIbTATOB;



c(OpPMHUPOBAHHOCTh YMEHUM KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO HHQOpMaluio,
[OJIyJaéMyI0 M3 pa3HbIX HCTOYHMKOB (CpeICTBa MaccOBOM KOMMyHHKanuu, HHTepHeT u
APYTUX);

c(OpMHUPOBAHHOCTh YMEHUH COONIOAATh TIpaBUjIa DKOJIOTHYECKU IeJecooOpa3Horo
NOBe/IeHUs B OBITY U TPYHAOBOH JAEATEIBHOCTH B IIENISIX COXPAHEHHS CBOEro 3J0POBbS U
OKpY)KaIoIllel MPUPOTHOM Cpefbl, 0CO3HABAaTh OMACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MbI
OTIpe/IeIEHHBIX BEILECTB, MOHUMas cMbIca mokazatens 11K, moscHATh Ha mpuMepax CrocoObl
YMEHBIICHUSI ¥ IPEIOTBPAILCHUS UX BPEIHOIO BO3/IEHCTBHS HAa OPraHU3M YeJIOBEKa;

JUIsL O0Yy4JaroUMXCsl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHUE IPUMEHSThH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METOIaX MO3HAHUS BEUIECTB M XUMHYECKUX SIBICHUII;

JUISL  CIENbIX H  CIA0OBUIAIMX OOYJarONMXCSA: YMEHHE HCIOJIb30BaTh pebedHO-
TOYEUHYIO cucTeMy obo3HadeHuit JI. bpaitng ans 3anucu xumudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieJioB U (ndposbIe)
n/n TeMIPOTrPaMMblI Bcero Kontpoabubiepadorsl | IIpakTnyeckunepadoTsl
o0pa3oBaTeJbHBIEPeCypPChl
Paznea 1.TeopeTuyeckne 0OCHOBBI OPraHu4e cKO XUMHUH
[Ipeamer opraHuyYecKOr XUMHUH.
11 Teopus cTpoeHUsI OpraHNYECKUX 3 0 0 https://m.edsoo.ru/7f41837¢c
coeaquHeHuit A. M. byrnepoBa
Hroromnopazneny 3
Paznen 2.YrieBonopoast
II _
2.1 PEACTLHPIEYDICEOAOPOAH 2 0 0 https//m.edsoo.ru/7f41837c¢
aJIKaHbI
H :
2.2 CHPEACTIBIBIC YHIEBOAOPOD! 6 0 1 https://m.edsoo. ru/7f41837¢
QJIKEHBbI, aJIKaIMEeHbI, AIKUHBI
2.3 ApOMaTHYECKIEYTIIEBOI0POIbI 2 0 0 https://m.edsoo.ru/7f41837¢c
IT
2.4 PHPOATLIE HETORHII 3 1 0 https://m.edsoo.ru/7141837c
YIJIEBOAOPOJIOB U UX MepepadoTKa
Uroronopazneny 13
Paznen 3.Kucsopoaconepxxanme oprannye CKue coeIMHe HUsI
3.1 Cnuprtsl. @eHon 3 0 0 https://m.edsoo.ru/7f41837c¢
An . Kap6
3.2 PACTHIBE. RApDOHOBLIE 7 0 1 https://m.edso0.ru/7#41837c
KucaoThl. COXKHBIE d(PUpPbI
3.3 VraeBons! 3 1 0 https//m.edsoo.ru/7f41837c
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Hroronopasneny 13

Pasznea 4.A30Tconep:kanme opranuye CKue coe AMHe HUsl

4.1 AMUHBI. AMUHOKHCIIOTHL. Bestku 3 0 0 https://m.edsoo.ru/7f41837c¢

Hroromnopazneny 3

Paznen S5.BbicoxkoMoJIe Ky IS pHbI € COeIUHE HUS

5.1 ITnacrmaccel. Kayayku. Bomokna 2 0 0 https://m.edsoo.ru/7f41837¢c

Hroromopazneny 2
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11 KJJACC

KoauvecTBouacon JIeKTPOHHbIE
Ne HaumeHoBaHuepa3ies0B U
(uud posbie)
n/n TeMIIPOrpaMMBblI Bcero Konrtposabubiepadorsl | IIpakTHuecknepadoTsl
o0pa3oBareJibHbIEpPeCypPChl
Paznen 1.TeopeTnyeckne 0CHOBBIXUMUU
CtpoeHue aTOMOB.
[lepnoauueckuil 3aK0OH U
1.1 [lepronnueckas cucrema 3 0 0
XuMHYeCcKux 31eMenToB [[. U.
MeneneeBa
C .
1.2 TPOCTIHEREIIECTBA 4 0 0 https:/m.eds00.ru/7 f41837¢
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Pa3znea 3. Xumusi v )KU3Hb
3.1 XUMHUS U KU3Hb 4 0 0 https://m.edsoo.ru/7f41837c
Hroronopasneny 4
OBILEE KOJIMYECTBO YACOB T1IO 34 2 3
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I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne

n/
n

Temaypoka

KounuecrBouacos

Bce
ro

KontpoabHbiep
a0oThI

IIpakTnyeckuep
abdoThbI

Jarausy4
eHus

DJIeKTPOHHBIe M () poBbIe00pa3oBaTe.1
bHBIEpeCcypChl

[Ipeamer opranuyeckoi
XUMHH, €€

BO3HUKHOBCHHUC, pa3BUTHUC

" 3HAYCHUC

Teopus crpoeHust
OpraHHUYECKUX
coenuuaeHnii A. M.
byrnepoBa, e€ 0OCHOBHBIE
MIOJIOKEHUS

IIpencrasnenue o
Kiaccu puKanuu
OPTraHUYECKUX BEILIECTB.
Homenxknarypa
(cucremaTuyeckas) u
TpUBHAJIBHBIC HA3BAHUS
OpPTaHUYECKUX BEILIECTB

AJKaHBI: COCTaB U
CTpOEHHUE,
TOMOJIOTUYECKU I P

Meran n 3TaH —
npocrennme
IIPEICTaBUTEIH AIKAHOB




AJIKEHBI: COCTaB U
CTPOCHHE, CBOWCTBA

DTUJIEH U TPOIMUIEH —
MpOCTEUIIE
MPEJCTaBUTEIN AJIKEHOB

[Ipakrrueckas padota Ne
1. «Ilomydenue >TuIEHA U
U3YyYEHUE ETO CBOKCTB)

Anxanuensl. byraguen-
1,3 u meTunOyraguen-1,3.
[lonydyenue
CUHTETHYCCKOTO Kaydyka
U PE3UHBI

10

AJKUHBIL: COCTaB U
0COOEHHOCTH CTPOEHHS,
TOMOJIOTUYECKHH PSII.
Aneruies —
IIPOCTEUIMHTIPEICTABUTE
JBbAJIKUHOB

11

Breruucinenus no
YPaBHEHUIO XUMHYECKON
peakuuu

12

ApeHbI: OEH30J1 1 TOJTYOJI.
TOKCHYHOCTBH apEeHOB

13

I'eneTnyeckas CBSI3b
YIJIEBOJIOPOJIOB,
NpUHAATEKAIMX K
pa3IMYHBIM Klaccam




14

[IpupoaHbIEe HCTOYHUKU
YITIEBOJIOPOOB:
IPUPOJHBIN I'a3 U
NOMYTHBIE He(TSHBIC
rasbl, HeTh ¥ MPOTYKTHI
e€ mepepaboTKu

15

[IpupoaHble HCTOUHUKU
YITIEBOJOPOOB:
IIPUPOJHBIN a3 U
HOIMYTHbIE He(TAHbIC
rasbl, He(Tb ¥ MPOITYKTHI
e€ mepepaboTKu

16

KonTtpomnsHas padoTa mo
pazneny «YTiIeBOJIOPOIb»

17

[IpenenvHbIE
OJIHOATOMHBIE CIIUPTHI:
METAHOJI U ATaHOJI.
Bonopoanascssb

18

MHOroaTroMHbIE CIIUPTHI:
STUJICHIVIUKOIIb U
INLEPUH

19

DeHOJI: CTpOEHHE
MOJIEKYITbI, (M3UIECKUE U
XUMUYECKUE CBOMCTBA,
IpUMEHEHUE

20

AJbOernapl:
dopmanpaeru u
arneTalpIerna. AIleTOH

21

OIIHOOCHOBHEIE




npeaenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbHHAS U
yKCyCHAsI

22

[Ipakruueckas padota Ne
2. «CBoIiCcTBa pacTBOpa
YKCYCHOM KHCJIOTBD)

23

CreapuHoBas u
OJIEMHOBAs KUCIIOTHI, KaK
MPEICTAaBUTENTHU BHICIIUX
KapOOHOBBIX KUCJIOT

24

MpL1a KaK COJIM BBICIIIMX
KapOOHOBBIX KUCJIOT, UX
MOIOILIEE JENCTBUE

25

CrnoxHbie 3UpHl Kak
IIPOU3BOAHBIE
KapOOHOBBIX KHCIIOT.
IMaaponuscinoxubIxdPrpo
B

26

Kupsr: runponus,
HpUMEHEHHUE,
Ouonoruyeckas poJib
JKHUPOB

27

VriaeBoapl: COCTaB,
KaccupUKAITusIL.
Baxwueiinme
MPEICTaBUTENH: TJII0KO03a,

dpykTO3a, caxaposa

28

Kpaxman u nemmonosa
KaK IpUPOJHBIE




IIOJIUMEPBI

KonTponbhas paboTa o
paszneny

29 «Kucnopoacoaepxkanme
OpTraHUYECKHE
COCAMHECHU S

30 AMUHBI: METHIIAMHUH U
AHUJIMH

AMMHOKHCIIOTBI KaK
amdoTepHbIe
OpraHu4ecKue
COCAMHEHHS, UX

31

OHMOJIOTMYECKOE 3HAUECHHUE.
TlenTu el

benku xak mpupoaHbie
32 BBICOKOMOJIEKYIISIPHBIE
COEIMHEHUS

OCHOBHBIE ITOHATHSI
XUMUHU
33

BBICOKOMOJIEKYJISIPHBIX
COCTMHEHU N

OCHOBHBIE METOJIBI
CHUHTE3a

34 BBICOKOMOJICKYIISIPHBIX
COCIUHCHUM.
[TnacTmacchl, KaydykH,

BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34




11 KJJACC

Ne

n/
n

Temaypoka

KoanuecrBoyacoB

Bce
ro

KonTtpoabHbiep
a0doThI

IIpakTH4yeckue
padoThI

Jarausy4
eHus

JJieKTpOHHBbIe M} poBbIeo0pa3oBarTe
JIbHbIEpeCypChl

XHUMUUYECKUH BJIEMEHT.
ATOM. DIJIEKTpOHHAas
KOH(UIypamus aToMOB

[lepuoauueckuil 3aKOH U
[lepnonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB /1.
H. MenpeneeBa, UX CBsI3b C
COBPEMEHHOW Teopuei
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH
W3MCHEHH S CBONCTB
XUMHYECKHX DJIEMCHTOB U
UX COeIUHEHU I10
TpyIIaM U MepuoiaM.
3HavYeHu e MepPUOIUYECKOTO
3aKOHA M CHCTEMBI
XUMHYECKHX 3JIEMEHTOB
J.. MeneneeBa B
Pa3BUTHUM HAYKU

CrtpoeHue BenecTBa.
XuMHUecKasl CBsI3b, €€
BH/IbI; MEXaHU3MBI
00pa3zoBaHMs KOBAJICHTHON




cBsi3u. BomoponHascessb

BaneHTHOCT®D.
DJIEKTPOOTPULIATENIBHOCTb.
CrereHb OKHCIICHHA.
BemectBa MOJIEKYISIpHOTO
Y HEMOJIEKYIISIPHOTO
CTPOCHHUS

[lonsiTne 0 MUCIEPCHBIX
cucreMax. MICTUHHBIE 1
KOJIJTIOMHBIE PaCTBOPHI.
MaccoBas 710715 BEIecTBa B
pactBope

Kunaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
coequHeHul. I'eneTnyecKas
CBSI3b HEOPIaHUYECKUX
BEILIECTB, Pa3IUYHbIX
KJIaCCOB

Knaccuduxanms
XUMHUYECKHX PEaKUUi B
HEOPraHUYECKOU U
OpPTraHUYECKOU XUMUH.
3aKOH COXpaHEHHUS MaCChl
BEILIECTB; 3aKOH
COXpaHEHUS U
IpEBpALCHUS SHEPTHU TTPU
XAMHUYECKUX PEAKIUIX

CKOpoCTh peaxiuu.




OO0paTtuMble peakiny.
XHUMUYECKOE paBHOBECHUE

10

[Ipakruueckas pabota Ne 1.
«BnusiHUE pa3nUyYHbIX
(hakTOpoB Ha CKOPOCTH
XUMUUYECKOU PEaKIUN»

11

DJIEKTPOIUTHYECKAS
nuccoruanus. [loustue o
BOJIOPO/IHOM ITOKa3aTee
(pH) pactBopa.
PeakiiunmnorHOrooOMeHa.
I'upoM30praHUYECKUX U
HEOPTaHMYECKIXBEIIESCTB

12

OKHCITUTEIIBHO-
BOCCTAHOBUTEINILHEIE
peaknuu. [loustue 006
3JIEKTPOJIN3E PACILIABOB U
pacTBOPOB coJieit

13

Kontponbshas padorta o
pazneny «TeopeTtnueckue
OCHOBBI XUMHUN»

14

MeTaiiel, UX TOJIOKEHHE B
[Tepuoanueckoii cucreme
XAUMHYECKHX 3J1eMEHTOB /].
N. MenneneeBa u
0COOEHHOCTHU CTPOCHHUS
aTOMOB.
O0umedu3nuecKuecBoiCTB
aMeTaJlIoB




15

CnnaBbl METAJUIOB.
DNEKTPOXUMUYECKUI PST
HaIpsDKEHU N METaJUIOB

16

XuMHYeCcKre CBOMCTBA
BaXHEHIIMX METAIIJIOB
(HaTpuil, Kanui, KaIbIUHT,
MarHui, aTllOMUHUN ) U UX
COCTMHEHN N

17

XUMHUYECKHE CBOMCTBA
Xpoma, MeIN U UX
COCTMHEHU N

18

XUMUYECKHE CBOMCTBA
LIMHKa, jKejie3a U UX
COCTMHEHU N

19

[Ipakruueckas padota Ne 2.
"Pemienne
SKCIIEPUMEHTAJIbHBIX 3a]a4
no reme «Metamib"

20

Hemeranmbl, UX IMOI0XKECHNE
B [Iepuoandeckon cucreme
XUMHYECKUX 3JIEMEHTOB J1.
. MenneneeBa u
0COOEHHOCTH CTPOCHHS
aTOMOB

21

DU3nYECKUE CBOMCTBA
HEMETAJIOB. AJIOTPOITHS
HEMETAJUIOB (Ha MpuMepe
KUCIIOpo/a, cephl, ocdopa
U yIJIepoia)




22

XHUMHYECKHE CBOMCTBA
TaJIOTEHOB, CEPBI H UX
COeTMHEHN N

23

XUMHUYECKHE CBOMCTBA
a3ora, docodpa 1 ux
COCTMHEHU N

24

XUMUYECKHE CBOMCTBA
yIiepoJia, KpeMHUS U UX
COCTMHEHU N

25

[IpuMeHenune BaxxHeH X
HEMETAJJIOB U UX
COeTMHEHN N

26

O06001EeHE U
cHCTEMaTH3aIlMs 3HAaHUM 110
TeMe «HemeTauis.
Brrunciaenuns mo
YPaBHEHUSIM XUMHUYECKUX
peakuuii u
TEPMOXUMUYECKUE PACUETHI

27

[pakruueckas pabota Ne 3.
«Pemenue
AKCITEPUMEHTAIBHBIX 33729
o Teme "HemeTamnr'"

28

Kontponbnas pabota o
TeMaMm «MeTaibl) U
«HemeTamie

29

Heopraunueckue u
OpPTraHUYECKUE KUCIOTHI.
Heopraunyeckue u




OpPTaHHUYCCKHUEC OCHOBAHUA

30

AmdoTepHbie
HEOPraHUYECKUE U
OpraHUYEeCKUEe COCAMHECHUSL
T'eneTnueckast cBSI3b
HEOPraHUYECKUX U
OPraHUYECKUX BEILIECTB

31

Ponp xumuu B
obecrieyeHun
IKOJIOTHYECKOM,
DHEPreTUYECKON U
MUILEBOH OE30IMaCHOCTH,
Pa3BUTHUH METUTIHHBI

32

[IpencraBienus 06 oOImMx
HayJIHBIX TTPHHITATIAX
IIPOMBITITIEHHOTO
MOJIy4SHU S BaKHEH X
BEIIECTB

33

YesioBEK B MUPE BEILIECTB U
MaTepHaloB

34

XuUMuA U
3I0pOBBHEUECTIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJILHOM ITPOTPAMMOBI

10 KJIACC

Koanposepsiemoropesyabrara

IIpoBepsieMble MpeAMeTHbIE Pe3yabTaThbl 0CBOEHHS OCHOBHON 00pa3oBaTe 1bHON MPOrpaMMbl
cpeHero oomero oopa3oBaHust

TCOpCTI/I‘ICCKI/IC OCHOBbI OpFaHHqCCKOﬁ XUMHHU

11

CdopMHupOBaHHOCTH MPEJACTABICHUN O XUMHYECKOW COCTABJISIONICH €CTECTBEHHOHAYYHOW KapTUHBI MHUpAa,
pOJM XUMHUHU B TO3HAHUU SBJICHUH NPHUPOABI, B (OPMUPOBAHUU MBIUUICHUS M KyJIbTYphl JUYHOCTH, €&
(GyHKIMOHATBHONH TPAMOTHOCTH, HEOOXOAMMOH Uil pEHIeHHS TMPAKTHYECKUX 33/7a4 M IKOJOTHUYECKU
000CHOBAaHHOTO OTHOIIIGHHUSI K CBOEMY 37I0POBBIO M PUPOJHOMN CpeJie

1.2

Bnagenue cucteMoil XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJAraloume MOHSTHS (MOJIEKYyIa,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCIICHUS, XMMUYECKasi CBSI3b, MOJIb, MOJISIDHAS Macca,
MOJISIPHBI  00BEM, VYITIEPOAHBIM CKeNeT, (YHKIMOHAbHAs TPYMNIa, pagukal, H30MEpHs, H30MEpHI,
TOMOJIOTHYECKHI  psil, TOMOJIOTH, YIVIEBOAOPOJBI, KHCIOPOA- M  a30TCOJAEp)KAIME COEAUHEHMUS,
OMOJIOTMYECK! aKTUBHBIE BellecTBa (YINIEBOJbI, KHUPbI, OEIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSAMHEHUS); TCOPHUU U 3aKOHBI (TCOPHS XMMUUYECKOTO CTPOCHHS OPTaHUYECKUX
BemecTB A.M. byriepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH, (PAKTOJTIOTUYECKUE CBEIACHUS O
CBOHMCTBAaX, COCTaBe, TMOJY4eHUH U OE30MaCHOM HCIONb30BAHUU BAXKHEUIIMX HEOPraHMYECKUX
Y OPraHMYECKUX BEIIECTB B OBITY M NPAKTUUECKOM EATEIbHOCTH YEJIOBEKA

1.3

CdopMHpOBaHHOCTh YMEHUM BBISBIIATH XapaKTepHbIE MPU3HAKUA MOHSATHH, YCTaHABINMBATh UX B3aUMOCBS3b,
HCIOJB30BATh COOTBCTCTBYIOIIMC IIOHATUA TIpW OIKMCAHUKU COCTaBa, CTPOCHHUA U HpeBpameHHﬁ
OpPraHNYECKUX COCAUHEHUI

1.4

c(OpMHUPOBAHHOCTh YMEHHUH HCIIOIb30BATh XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUSI MOJEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOW) (OpMyN OpraHMYECKUX BEIIECTB U YPaBHEHUM XUMHUUYECKHX
peaxkuuii, U3roTaBjIMBaTh MOJEIM MOJIEKYJ OPraHUYECKMX BELIECTB Ul MIUIFOCTPALlMM UX XUMUUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOEHHUS

1.5

CdopMupoBaHHOCTh YMEHUN YCTaHABIUBATh MPUHAJICKHOCTh U3YyYEHHBIX OPTAHMYECKUX BEIIECTB MO HUX
COCTaBY W CTPOCHHUIO K OMNpenesiEHHOMY Kiaccy (Tpynme) COeIMHEHUU (YrIIeBOAOPOJbl, KUCIOPOA H
a30TCOJICp)KAIE  COCMUHEHHUs, BBICOKOMOJCKYJSIDHBIC COCIMUHEHWs), JaBaTh MM Ha3BaHUA 10
cucremarndeckoirt HomeHknarype (IUPAC)




Koanposepsiemorope3syibrara

1.5

IIpoBepsiemble nMpeAMeTHbIE pe3yJbTAaThl 0CBOEHUSI OCHOBHOI 00pa3oBaTeILHOM MPOrpaMMbl
cpeHero odmero oopa3oBaHus

CdopMUPOBAaHHOCTh yMEHHUS ONPEICSNSATh BHJABI XAMHUYECKOW CBS3M B OPraHMYECKUX COCIUHCHUSIX
(ommHapHBIC U KPaTHBIC)

1.6

C(bOpMHpOBaHHOCTL YMCHUA TNPUMCHATBH: TIIOJOKCHHUA TCOPUU CTPOCHHA OPraHUYCCKUX BCHICCTB
AM. byrnepoBa 1t OOBSICHEHUSI 3aBUCHMOCTH CBOWMCTB BEIECTB OT HMX COCTaBa W CTPOCHHUS; 3aKOH
COXPaHEHUS MACChl BEIIECTB

VIIeBo0pOIBL. Kucnoponaconepxarpie u a30TcoIepIKaIme OpraHUYeCKHe COCTUHEHMSI.
BBICOKOMOJIEKYIISIpHBIE COETMHCHUS

2.1

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ MNpUBOAUTL TPUBUAJIBHBIC HA3BAHHA OTACIBHBIX OPraHWMYCCKUX BCIICCTB
(3THJIEH, TIPONWJICH, alleTHJICH, STUJICHINIMKOJb, DIUIEpUH, (eHOJN, (OpMablIeria, areTaibIeru],
MypaBbHHAsI KUCJIOTa, YKCYCHAs KHUCIIOTA, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TII0K03a, (PYKTO3a,
KpaxmaJl, IIeJUTI0JI03a, TITUITHH )

2.2

CdopMUpOBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHUE, (U3MUECKHE U XUMHUUYECKHE CBOWCTBA
TUITNYHBIX Hpe}ICTaBI/ITeJIeﬁ PA3INYHBIX KIaCCOB OPraHUYCCKHUX BCIICCTB (MeTaH, OTaH, 3TUJICH, ITPOITHUJICH,
arieTuiieH, OyraaueH-1,3, MertmiOyraaueH-1,3, O€H30J, METAHOJ, 3TaHOJ, STUJICHIIUKOJb, TJIHIICPUH,
deHoON, aneTanbpaeru], MypaBbUHAs M YKCYCHash KHCIIOTBI, IJIIOKO3a, Kpaxmal, IIeJUTI0NI03a, aMIHOYKCYCHas
KHCIIOTA)

2.3

CdopMUpOBaHHOCTh YMEHUS HILTIOCTPUPOBATH TEHETHUECKYIO CBS3b MEKIY TUITMYHBIMH MPEICTaBUTEISIMU
Pa3IMYHBIX KJIACCOB OPraHMYECKMX BEUICCTB YPABHEHUSIMH COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUU C
MCI0JIb30BAHHEM CTPYKTYPHBIX (popmyi

2.4

CdopMHUpOBaHHOCTh YMEHHSI XapaKTepPH30BaTh MCTOYHUKH YITICBOJIOPOTHOTO CHIPbs (He(Th, MPUPOIHBII
ras, yrojib), CHocoObl X MepepabOoTKH U MPAKTHYECKOe MPUMEHEHHE MPOIyKTOB MepepadoTKu

XUMHUS U KU3HB. PacuéTnl

3.1

C(i)OpMPIpOBaHHOCTB YMCHI/II>'I BJIaCTh CHCTEMON 3HAHUK 00 OCHOBHBIX MCTOAaX HAYYHOI'0 ITO3HAHUA,
HCIIOJIB3YEMBIX B XMMHHU IIPpHU H3YYCHHH BCHICCTB W XUMHUYCCKUX SIBIICHU M (Ha6J'[IOI[CHI/IC, HU3MCPCHHC,
OKCIICPHUMCEHT, MO,Z[GJ'H/IpOBaHI/Ie), HCITIOJIB30BATh CUCTEMHBIC XUMUYCCKUE 3HAHUA IS IIPUHATHUA pemeHm“I B
KOHKPCTHBIX JKU3HCHHBIX CUTYAllM X, CBA3AHHBIX C BCHICCTBAMU U UX MPUMCHCHUCM

3.2

CdopmMupoBaHHOCTh YMEHHI COONIOAATh MpaBuUja MOJB30BAHUS XMMHUUYECKON MOCYH0H U 1ab0opaTOpHBIM
obopynoBaHuEM, a TakkKe MpaBUiIa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIUSIMU TIO
BBITTOJTHECHUO JTA0OPATOPHBIX XUMHUYCCKIX OITBITOB

3.3

C(l)OpMHpOBaHHOCTB yMeHPIfI IJIaHUPOBAaTb W BbINTOJIHATD XUMHUYECKU I SKCIICPUMCHT (HpCBpaH_[CHI/IH




Koanposepsiemorope3syibrara

IIpoBepsiemble nMpeAMeTHbIE pe3yJbTAaThl 0CBOEHUSI OCHOBHOI 00pa3oBaTeILHOM MPOrpaMMbl
cpeHero odmero oopa3oBaHus

OPTraHUYECKUX BEILIECTB IMPHU HArPEeBAHHUU, TMOJyYEHHUE STHJICHA M M3YUYECHHE €r0 CBOMCTB, KAU€CTBEHHBIC
peaKiu OpPraHWYECKUX BEIECTB, JEHATypalus OelKOB MpH HAarpeBaHWH, LIBETHbIC peakiuuu OelKoB) B
COOTBETCTBUM C MPAaBWJIAMU TEXHUKUA OE30MAaCHOCTH TMPHU OOpAlCHUU C BEIIECTBAMH U J1aOOPaTOPHBIM
000pyIOBaHUEM; TIPEJCTABJIATh PE3YIbTAThl XMMHYECKOTO JKCIICPUMEHTa B (opMe 3amucu ypaBHCHHH
COOTBETCTBYIOIIMX peakiuii U (GopMyTupoBaTh BHIBOABI HA OCHOBE ATHX PE3yIbTaTOB

3.4

CdopMupoBaHHOCTH YMEHHI TPOBOAWTH BBIUMCIICHHS M0 XMMHUYECKMM YpPaBHEHHUSM (Macchl, 00b&Ma,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WIIM IPOAYKTAa PEAKUHUH IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJHBIX BELIECTB WJIH NPOAYKTOB PEAKIUH )

3.5

CdopMHUpOBaHHOCTh YMEHUW KPUTHYECKH aHAIM3HPOBATh XMMHUYECKYI0 WH(OpPMAIMIO, MOIydaeMyl H3
pa3sHBIX HCTOYHUKOB (CpeAcTBa MaccoBoi MH(opMaluu, cetb IHTepHET U 1pyrue)

3.6

CdopMupOBaHHOCTh YMEHHI COONIONATh MpaBUiIa SKOJIOTUUYECKH II€JIECOO00Pa3HOro MOBEACHUS B OBITY U
TPYIOBOH JICATEIIBHOCTH B IIEJISAX COXPAHCHUS CBOETO 3JI0POBbS W OKPYXKAIOIICH MPHUPOJTHOU CpEIbI,
OCO3HABaTh OIACHOCTh BO3JCHCTBUS Ha >KUBBIC OPraHU3MBI ONPEACIEHHBIX OPraHUYECKUX BEIIECTB,
noHuMas cmbicn mokaszarens [IJIK (mpemenbHO OMYyCTUMOM KOHIIEHTpAIMH), TOSICHATh Ha IMpUMEpax
CIOCOOBI YMEHBINICHHS ¥ TIPEIOTBPAIICHHS UX BPEIHOTO BO3ICHCTBUS Ha OPTaHM3M YeIOBEKa

11 KJIACC




Koanposepsiemorope3syibrara

IIpoBepsiemble nMpeAMeTHbIE pe3yJbTAaThl 0CBOEHUSI OCHOBHOI 00pa3oBaTeILHOM MPOrpaMMbl
cpeHero odmero oopa3oBaHus

Teopemqecme OCHOBbI XUMHU

1.1

Brnanenue cucremMoll XMMHUUYECKUX 3HAHHUHM, KOTOpPAasi BKIIIOYAET: OCHOBOIOJIATAIONME TTOHATUS (XUMUYECKU U
9JIEMEHT, aTOM, 3JICKTPOHHAs 000JI0YKa aToma, S-, p-, d-3JIeKTpOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYIA,
BAJICHTHOCTb, 3JICKTPOOTPULIATEIbHOCTD, CTEIICHb OKMCIICHUs, XUMHUYECKas CBA3b, MOJIb, MOJISIPHAs Macca,
MOJISIpHBI ~ 00BEM, KpUCTAJUIMYECKash pEIIETKAa, THUMBl XUMHYECKHUX peakuuil  (OKUCIUTENHHO-
BOCCTAHOBUTENbHbBIC, DK30- M DHJAOTEPMUYECKHE, PEAKIMU HOHHOIO OOMEHa), pacTBOp, 3JIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs NUCCOLMALUs, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON
peaxuu, XiMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPU S 3JIEKTPOIUTUYECKON Tucconnaumu, [lepuonu-
yeckuii 3akoH J1.M1. MeneneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMUH,
(aKToIOTHYECKHe CBEACHUS O CBOMCTBAX, COCTaBe, MOJy4eHUH M Oe3011aCHOM HMCIIOIb30BAHUM BaXKHEHIIMX
HEOPraHMYECKUX BEUIECTB B OBITY U MPAKTUUECKON JNESTEIbHOCTH YeJIOBEKa

1.2

CdopMupOBaHHOCTh YMEHHI BBISBIATH XapaKTE€PHbIC NMPU3HAKA U B3aUMOCBS3b M3yYEHHBIX MOHATHH,
MPUMEHSATH COOTBETCTBYIOIME MMOHATUS IPU ONMCAHUU CTPOCHUS U CBOMCTB HEOPTraHU YECKUX BEILECTB U UX
IpPEBPALICHUI; BBISIBJIATD B3aUMOCBSI3b XUMHUYECKUX 3HaHUH
C OHATHUSIMH U NPEJCTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB

1.3

Brnagenne OCHOBHBIMM METOAaMHU HAy4HOIO ITO3HAHUS BEILECTB M XMMHYECKMX sSBJICHUM (HaOutoneHue,
M3MEpPEHUE, IKCIIEPUMEHT, MOJEIMPOBAHNE)

1.4

CdopMUpOBaHHOCTh YMEHHI ONpEIeNsiTh BAICHTHOCTb U CTEMEHb OKUCICHUS XMMHUYECKUX 3JEMEHTOB B
COCIMHEHUSIX PA3TUYHOTO COCTaBa, BHUJ XUMHYECKOW CBS3U (KOBaJCHTHAs, HOHHAS, MeETaJUTHYecKas,
BOJIOPOJIHAsI) B COCIWHEHUSX, THUM KPUCTALINYECKOM PpEIIETKA KOHKPETHOTO BEIIECTBA (aTOMHas,
MOJICKYJIIpHAsi, HOHHAsI, MEeTAJJTHYeCKas)

1.5

CdopMUPOBAaHHOCTh YMEHHUH OIMPEIENATh XapakTep Cpeasl B BOJHBIX PACTBOPAX HEOPTAHHMYECKUX
COECMUHEHUN

1.6

CdopMupoBaHHOCTD YMEHHS KITacCH(PUITMPOBATH XMMUYECKIE PEAKIIUHU 110 PA3TUYHBIM IIPU3HAKAM (YUCITY U
COCTaBy pearupyrlolMX BEUIECTB, TEIIOBOMY J(deKTy peakiuuu, H3MEHEHUIO CTElEeHEW OKHUCIEHUS
AJIIEMEHTOB, 0OPATUMOCTH PEaAKIMU, YIACTUIO KaTaln3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHUM COCTABJISITh YPAaBHEHUS PEAKIUN pa3IuYHbIX TUIIOB, MOJHbIE U COKpaIEHHBIE
YpaBHEHHS peaKkiuii HOHHOTO OOMEHa, YYUThIBAsl YCIOBUS, IPH KOTOPBIX ITH PEaKMM UIIYT 1O KOHLA

1.8

ChopMHUpOBaHHOCT, YMEHUW TMPOBOJIUTH PEAKIIUH, TMOATBEPKIAIONME KAaUeCTBEHHBIH COCTaB Pa3IUYHBIX




Koanposepsiemorope3syibrara

IIpoBepsiemble nMpeAMeTHbIE pe3yJbTAaThl 0CBOEHUSI OCHOBHOI 00pa3oBaTeILHOM MPOrpaMMbl
cpeHero odmero oopa3oBaHus

HCOPraHNMYCCKNX BCIICCTB, PACIIO3HABATH OIIBITHBIM HYTCM HOHBI, MIPUCYTCTBYIOIIMEC B BOJHBIX paCTBOpax
HCOPIraHNYCCKNX BCIICCTB

1.9

CdopMUpPOBaHHOCTh YMEHHI pPACKpBIBaTh CYIIHOCTh OKHCIWTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIIUI
MTOCPEJICTBOM COCTABJICHHS DJISKTPOHHOTO OajlaHCa TUX peakiui

1.10

CdopMUpOBaHHOCTh YMEHUU OOBSCHSATH 3aBUCHUMOCTH CKOPOCTH XUMHUUYECKOW PEaKIUHU OT Pa3TUIHBIX
(hakTopoB

1.11

CdopMUpPOBaHHOCTh YMEHUN OOBSICHSITH XapaKTep CMEIICHUSI XAMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHemmHero Bozaeiicteus (mpuaiun Jle [larense)

OO0mu@as 1 HeopraHuYecKasi XUMUs

2.1

CdopmupoBaHHOCTH yYMEHUH packpbiBaTh cMmbica Ilepuoanueckoro 3akona J[.M. MenneneeBa u ne-
MOHCTPHUPOBATh €10 CUCTEMATH3UPYIOLIYI0, OOBSCHUTEIBHYIO U TPOTHOCTUYECKYIO (PyHKIUU

2.2

CdopMupOBaHHOCTh YMEHHI XapaKTepU30BaTh SJIEKTPOHHOE CTPOECHHE aTOMOB XMMHUUYECKUX 3JIEMeHTOB 1—4
nepuoaoB llepuoanueckoit cucrembl XumMuuyeckux 3y1eMeHToB .M. Menaeneesa, uConb3yst HOHATHSA «S-, P-
, d-2J1eKTpOHHBIE OPOUTAITNY, (DHEPTETUUYCCKUE YPOBHUY, OOBICHITH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XMUMHYECKHUX 3JIEMEHTOB U UX COCIMHEHUU 1O nmepuoaam u rpynmnam [lepruoandeckoit cucteMbl XMMUUECKUX
anemeHToB [[.M. MenieneeBa

2.3

CdopmMupoBaHHOCTb yMEHUW XapaKTepu3oBaTh (OMHCHIBaTh) OOIME XUMHYECKHE CBOWCTBA HeE-
OPTraHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB, MOJATBEPKAATh CYIIECTBOBAHWE TCHETUUYECKOM CBSI3U MEXKIY
HEOPraHMYEeCKUMHU BEIECTBAMHU C TOMOUIBI0 YPaBHEHUI COOTBETCTBYIOUMX XUMHUECKUX PEaKIHil

2.4

CdopMUpOBaHHOCTh YMEHUM YCTAHABIMBATH MPUHAUICKHOCTh HEOPTAHUYECKUX BEIIECTB MO UX COCTaBY K
omnpenenéHHOMY Kiaccy (IpyIrne) COCIMHEHUU (IPOCThie BEIECTBA — METAUIBI M HEMETaJUIbl, OKCH/IBI,
OCHOBAaHUSI, KHUCJIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIN )

2.5

CdopMupoBaHHOCTh YMEHUH HCITOJNB30BATh XUMHUECKYIO CHMBOJIMKY ISl COCTaBJICHUS (JOPMYJI BEIIECTB U
YpaBHEHHUI XUMHUYECKUX peakuuid, cucremarnyeckylo HoMeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJCNBHBIX HEOPTaHMYECKUX BEINeCTB (yrapHbI Ta3, YIICKUCIBIA TIa3, aMMUaK, TraméHas H3BeCTb,
Herau€Hasi U3BecTb, IUThEBAs COJIA, TUPUT U JPYrUE)

2.6

CdopMupoBaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBaTh) OOIME XUMHUYECKHE CBOWMCTBA HEOp-
TraHUYECKUX BEILECTB pa3IMYHBIX KIACCOB, MOJATBEP)KIATh CYIIECTBOBAHHE TI'€HETUYECKOM CBSI3U MEXIY
HEOPraHM4eCKMMH BEIECTBAMH C TOMOIIBIO YPaBHEHUN COOTBETCTBYIOLMX XUMUYECKUX PEAKIIUI




Koanposepsiemorope3syibrara

2.7

IIpoBepsiemble nMpeAMeTHbIE pe3yJbTAaThl 0CBOEHUSI OCHOBHOI 00pa3oBaTeILHOM MPOrpaMMbl
cpeHero odmero oopa3oBaHus

CdopMUpPOBaHHOCTh YMCHHWH IUIAHUPOBATh M BBIMOJHATH XUMHYECKANM OJKCIIEPUMEHT (pasioxeHue
MEepOKCHJIa BOJOPOJia B MPUCYTCTBUM KaTaIM3aTopa, ONpeNelIeHue Cpebl paCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCALHOTO WHJUKATOPA, BIUSHUE PA3TUYHBIX (JAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIINH, PEaKIuu
MOHHOTO OOMEHA, KaUeCTBEHHBIEC PEaKIMU Ha CylIb(}aT-, KapOOHAT- ¥ XJIOPHI-aHHOHBI, HA KATHOH aMMOHWS,
peleHre YKCIePpUMEHTAIBHBIX 33/1a4 1Mo TeMaM «MeTtamib» u «HemeTamisl») B COOTBETCTBUU C MPaBUIIaMHU
TEXHUKH O€30MacCHOCTH NpH OOpalieHUH C BEIIECTBAMHU U Ja0OpaTOPHBIM 00OPYIOBAaHUEM; MPEICTABIATH
pe3yNbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (OpMe 3aliCH YpaBHEHUH COOTBETCTBYIOIMX pEaKUUd Hu
(opMynTHpPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YNITaTOB

2.8

CdopmMupoBaHHOCTh YMEHHI COONIOAATh MpaBuUja MOJB30BAHUS XMMHUUYECKON MOCYH0H U 1a00paTopHBIM
obopynoBaHueM, a TakkKe MpaBHIa OOpAIleHHs C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSMHU IO
BBITTOJTHEHUO JJa00PATOPHBIX XUMHYECKUX OITBITOB

2.9

CdopMUpOBaHHOCTb  YMEHHH  XapaKTepu3oBaTh XMMHUUECKHE TPOIECCHl, JIeKalpe B  OCHOBE
MPOMBITIIIEHHOTO TIOJIYdCHUsI CEPHON KHUCIIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEJCTABJICHUN 00
00X HAayYHBIX TPUHIMUMAX U SKOJOTUYECKUX MPOoOIeMax XMMHYECKOTO MPOU3BOJICTBA

XUMHUS U KU3HB. PacuéTnl

3.1

CdopMUpOBaHHOCTH MPEACTABICHUN O XMMHYECKON COCTABJISIIONICH €CTECTBEHHOHAYYHOW KapTUHBI MHUPA,
pOJIM XUMHUHU B TO3HAHUM SBJICHUW TPHUPOABI, B (HOPMHUPOBAHUHM MBIIUICHHUS U KyJIbTYpPbl JTUUYHOCTH, €€
(GyHKIIMOHATBPHOW TPAaMOTHOCTH, HEOOXOTUMOM Ui peIlleHHs MPaKTHYeCKUX 3aJad M SKOJIOTUUYECKU
000CHOBaHHOTO OTHOIICHHUSI K CBOEMY 3JIOPOBBIO M MPUPOJHOMN cpeJie

3.2

CdopMupOBaHHOCTh YMEHUN KPUTHYECKH AaHATU3MPOBATh XWMHUYECKYI0 WHQOpPMAIMIO, MOIydaeMyl H3
pa3HbIX HCTOUYHUKOB (CPEICTBA MACCOBOI KOMMYHUKAIIUH, CeTh IHTEpHET U JIpyrHe)

3.3

CdopMHupOBaHHOCT, YMEHUN COONIOAATH MpPaBUJIa HKOJIOTUYECKU I1€JIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYAOBOM NEATEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 340POBbs U OKPYXKAIOLIEH IPUPOIHON CPEBI

3.4

Oco3HaBaTh OITACHOCTH BOSI[GﬁCTBHH Ha JXHBBIC OPraHHU3MbI Ol'IpeI[eJ'IéHHBIX BCUICCTB, IMOHUMasx CMBICI
IIOKa3aTciid HI[K, MOACHATH Ha HIpUMEpax CIIOCOOBI YMCHBIICHUA W MPCAOTBpAIICHUA HX BPCAHOIO
BO3ACHCTBHS Ha OpraHu3M 4€JIOBCKa

3.5

C(l)OpMHpOBaHHOCTL YMCHPIP’I NpOBOAUTL BBIYUCIICHUSA C HCIIOJIB30BAHUCM TIIOHATHA <«MaCCOBaAsd HOJIA
BCHICCTBA B PaCTBOPCH, 00BEMHBIX OTHOIICHHN Ta30B npu XUMHUYCCKUX PCAKIHAX, MACChl BCUICCTBA HJIN




IIpoBepsiemble nMpeAMeTHbIE pe3yJbTAaThl 0CBOEHUSI OCHOBHOI 00pa3oBaTeILHOM MPOrpaMMbl

Koanposepsiemorope3syibrara
Cpe/IHETO 00IIEero 00pa3oBaHuUsl

00béMa Ta3oB IO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MM OOBEMY OJHOTO W3 YJACTBYIOIMX B
peaKuy BEIeCTB, TEIIOBOro 3(pekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIECTB,
IIPEBPAILEHUS U COXPAaHEHHUS SHEPTUN




IMPOBEPAEMBIE 3JIEMEHTBI COJAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii3jIeMeHTCOAE PKAHUSA
1 TeopeTnueckre OCHOBBI OPraHUYECKOW XUMUU
11 IIpenmer opraHM4ecKkod XMMHUHU: €€ BOZHUKHOBEHHME, Pa3BUTHE U 3HAYECHME B IOJYYCHUU HOBBIX BELICCTB U MaTepHalloB. Teopus
' CTPOEHUS OpraHnyecKux coeqnHeHnii A.M. byrnepoBa, €€ OCHOBHBIE II0JIOKEHU ST
19 CrpykrypHble (GOpMyIbl OpPraHMYECKUX BelecTB. ['oMosorus, m3omepus. XuMuUYecKas CBs3b B OPraHMYECKMX COCIAMHEHUSIX —
' OJIMHApHBIE U KpaTHbIe cBs3U. IIpenicTaBnenune o Kiaccupukalii OpraHMuecKUX BEIIeCTB
13 HomenknaTtypa opraHm4eckux COECAMHEHMI (CHCTeMaTH4ecKas) M TPUBHUAIbHbIE Ha3BaHMs Ba)KHEHIMX MpeJICTaBUTENEH KIaccoB
OpPraHMYECKUX BEIIECTB
2 YrieBoaopoasl
21 AJIKaHBI: COCTaB MU CTPOEHHUE, TOMOJIOTHMUECKUH psAn. MeTaH M 3TaH — MPOCTEHIIME MPEACTABUTENIN aJIKaHOB: (pU3MUYECKHE H
XMMHUYECKHE CBOMCTBA (PEAKIIMU 3aMELICHNS] U TOPEHMST), HAXOKICHHUE B IPUPOAE, NOTY4CHHE U IPUMEHEHHE
AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUH psil. DTUJICH U MPOMUIEH — MPOCTEHIIMEe MPEeICTaBUTENN ANKEHOB: (DM3UUECKUE U
2.2 XMMUYECKHE CBOWCTBA (peakuy TUIPUPOBAHMS, TaJOT€HUPOBAHUS, TUIpATallUM, OKUCICHUS U MOJUMEPHU3alMU), TOJydeHHE U
IIPUMEHEHHUE
93 Ankamuensl: Oyramuen-1,3 u mermnOyraguen-1,3: cTpoeHHe, BaKHEHIIME XUMHUYECKHE CBOWCTBA (PEaKIUsl MOJUMEpPHU3aIUN).
ITonydyeHre CUHTETMYECKOIO KaydyKa W pE3HHBI
AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJOTUYECKUU psAA. ALETHIEH — MPOCTEUIMI NpeICTaBUTENbh AIKWHOB: COCTAaB,
2.4 CTpoeHHUE, (PU3HYECKHe U XUMUYECKUEe CBOMCTBA (PEaK MU THAPUPOBAHNUS, FAJIOTEHUPOBAHHUSI, THIPATAL[UU, TOPEHNUS), TTOJIydEHUE U
IIPUMEHEHHUE
Apensl. ben3on: cocras, cTpoeHue, PU3NYECKUE U XMMUUYECKHE CBOMCTBA (peaKlMK raJJOTeHUPOBAHMS U HUTPOBAHUS), IOJIy4€HUE U
95 npuMmenenue. Tomyon: cocraB, cTpoeHue, (U3MYECKue M XUMHUYECKUE CBOMCTBA (PEaKUu TajJOreHUPOBAHMUS U HUTPOBAHMS),
MoJIydeHUuEe U npuMeHeHne. TOKCHUHOCTh apeHOB. ['eHeTnueckast CBS3b MEXIy YIII€BOJOPOAAMHU, TPUHAMAISKALMMHU K Pa3InuHbIM
K1accam




Kon

2.6

IIpoBepsie Mbliid/Ie Me HTCO/IE PXKAHUS

[IpupoaHbie MCTOYHUKN YriIeBOOpoaoB. Ilpupoansiii ra3 u monyrHbie HedrsaHble Ta3bl. Hedrb u e€ mpoucxoxaenue. CrocoOb!
nepepaboOTKu He(TH: TMEepPEeroHkKa, KPEKUHT (TepMHYECKUH, KaTanuThdeckuil), nuponu3. [Ipomaykrel mepepaboTku HedTH, UX
MPUMEHEHNE B TPOMBIIIUIEHHOCTH U B OBITY. KaMeHHBII yroib U IpOAyKTHl €ro epepadoTKH

Kucnopoaconepxanme opraHM4ecKre COeANHEHUS

3.1

[IpenenpHble OJTHOATOMHBIE CHUPTHI. METaHOT U 3TAaHOJ: CTpOeHHE, PU3HUECKUE U XUMUYECKHE CBOMCTBA (peakuu ¢ aKTUBHBIMU
MeTallJIaMH, TaloreHOBOJAOPOIaMH, TOPEHHE), TPUMEHeHHe. BoJopoIHbIe CBSI3M MeXIy MOJIEKyJaMH CUpToB. [leficTBue MeTaHoma
¥ JTaHOJIa HAa OPTraHW3M 4YelloBeka. MHOTOaTOMHBIE CIIUPTHI. DTUIICHTIIMKOJb U TIHUIICPUH: CTPOCHUE, (M3HICCKUE U XUMHYCCKUE
CBOMCTBa (B3aMMOJEICTBHME CO MIETOYHBIMM METajUlaMH, KaueCTBEHHAs peakius Ha MHOTOAaTOMHbIE cIUpThI). [leficTBue Ha
opranu3sMm uenoBeka. [IpuMeHnenue rmuuepruna u STUICH NIUKOJIS

3.2

deHo: CTpoeHHE MOJIEKYIIbI, PU3NUYecKre U XuMHYeckrue cBoicTBa. TokcuuHocTh genona. [Ipumenenue genona

3.3

Anpaerupl M KeTOHbI. QOpMambIerii, aleTaNbIACTH/: CTPOCHUE, (DU3MUECKHe W XMMHUUYECKHE CBOMCTBA (pEaKuMH OKUCICHUS U
BOCCTAHOBJICHHUS, KAYECTBEHHbIE PEAKIIMH), IOJYyYE€HUE 1 IPUMEHEHNE

3.4

OIHOOCHOBHBIE TpeneNbHble KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHAsl KUCIIOTHI: CTPOCHHE, (U3NYECKUE U XUMHUYECKUE
CBOMCTBa (CBOWCTBA, O0IMeE AJI KiIacca KUCIOT, peakius dTepudukanum), mosydeHue u npuMeHenue. CteapuHoBas U OJIEHHOBAs
KUCJIOTHI KaK MPEACTaBUTENN BBICIIMX KAPOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, HX MOIOIIEE JeHCTBHE

3.5

Crnoxsble 3¢Upbl Kak IPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponu3 cinoxHbix 3¢upoB. XKupsl. ['naponus xupos. Ilpumenenue
JKUpOB. brosornueckas poJib KUpoB

3.6

YrneBoasl: coctaB, KilacCH(UKAIUMS YIJIEBOJOB (MOHO-, JM- W ToJMcaxapuibl). [JI0Ko3a — MPOCTEHIIMI MOHOCAXapu/I:
0COOEHHOCTU CTPOEHHUSI MOJIEKY/bl, (U3NUYECKME U XUMHUYECKUE CBOMCTBa (B3aumoneictBue ¢ ruapokcugom menu(ll), oxucnenue
aMMHa4yHBIM pacTBopoM okcuaa cepebpa(l), BoccraHoBieHHE, OpOXKEHHE IIIIOKO3bI), HAaXOXKICHHE B NPUPOJE, MPUMEHEHHE,
ononorndeckast poab. @oTocuHTe3. OpykTO3a Kak n30Mep IH0Ko3bl. KpaxMan U 1esuioa03a Kak NpupoaHble noauMepsl. CTpoeHue
Kpaxmaja M 11eJuIr0103bl. Du3ndecKkre 1 XMMHUYECKHe CBOMCTBA KpaxMaia (TMpoJin3, KAUeCTBEHHAs! peakltsi C HOJ0M)

AsoTcoaepKalie OpraHuIecKie COSANHEHHMS

4.1

AMMHOKHUCIIOTH Kak aM(OTepHble OpraHuyeckue coeanHeHus. Ou3nveckue U XMMHUYECKHE CBOWCTBAa aMHHOKUCIIOT (Ha MpUMepe
ruiuHa). buosnornyeckoe 3HaueHne aMuHOKUCIOT. TlenTu b

4.2

benku kak mpupoaHbIE BBICOKOMOJICKYSIpHBIE coequHeHus. [lepBudHas, BTOpUYHAs U TPETHYHAS CTPYKTypa OENKOB. XUMHUUECKIE
CBOMCTBA OCJIKOB: THPOJIN3, ICHATYpPAIMsl, KAYECTBCHHBIC PEaKIINU Ha OCJIKH

BBICOKOMOJIEKYIISIPHBIE COCIUHEHUS

5.1

OCHOBHBIC TIOHATHSA XWMHH BBICOKOMOJICKYJISIDHBIX COGI[PIHGHPIfIZ MOHOMCD, MOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb
moJIMmMepu3annun, CpCaHAd MOJICKYJIIIpHasA Macca. OCHOBHEIE MCETO/Ibl CHUHTC3a BBICOKOMOJICKYIISIPHBIX COCIMHEHUMN — nmoJmmmepusanus
" IIOJIMKOHACHCAII U




Kon IIpoBepsie Mbliid/Ie Me HTCO/IE PXKAHUS
‘ 59 DKcrepuMeHTalbHbIe METO/Ibl U3Y4EHUs BEILECTB U UX MPEBpallleHU: 03HaKOMJIEeHHEe ¢ o0pa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, KaydykoB. llonmyueHne CMHTETHUECKOrO Kaydyyka U PE3HHBI
11 KJIACC
Kon IIpoBepsie MbIid/IeME HTCOAEC PXKAHUS
1 TeopeTnueckre OCHOBBI XUMHH

XuMudeckuil sneMeHT. AToM. SIapo atoma, M30TONBI. DJIEKTpOHHAs 0000Yka. DHEPTETUUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE

1.1 opOutanu, S-, p-, d-anemeHTHI. OCOOEHHOCTH pacHpeeieHus AJIEKTPOHOB MO OpOUTANISIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX
NEepPUOAOB. DJIEKTPOHHAS KOH(UTYpalHsi aTOMOB
[lepronnueckuii 3akoH u Ilepronnueckas cucrema xumuueckux 3ymeMeHToB (.M. MenneneeBa. CBs3b MEpPHOINYECKOTO 3aKOHA U

12 [lepronnueckoit cuctembl XumMudeckux 3neMeHToB [[.1. MenneneeBa ¢ CoBpeMEHHON TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMHUUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJII0KHBIX BEILLIECTB MO IPYINaM U MepruoaaM. 3HaueHue
MEPUOJNYECKOTO 3aKOHA B PA3BUTUU HAYKH
Ctpoenne BemecTBa. XHUMHYECKas CBsI3b. Bujapl Xumudeckol cBsi3u (KOBaJeHTHAas HEMOJSpHAas W TMOJSpHAas, HOHHasi,

1.3 MeTarndeckas). oHbI: KATHOHBI U aHUOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJIGHTHON XMMHYECKOU CBsI3M (OOMEHHBIN M TOHOPHO -
aKienTopHbiit). BomopoaHas cBsi3b

1.4 BaneHTHOCTB. DEeKTpOOTpULATENbHOCTh. CTENEHb OKUCIEHUS
BenectBa MOJIEKYJISIPHOTO M HEMOJIEKYISIPHOTO CTPOECHHUS. 3aKOH ITOCTOSHCTBA COCTaBa BEHIECTBA. THWIBI KPUCTAJUIMYECKUX

1.5 PEIETOK. 3aBUCUMOCTh CBOWMCTBA BELIECTB OT THIA KPUCTAUIMYECKOW pelETku. [loHsATHe o nucnepcHbIX cuctemax. VIcTuHHBIE U
KOJUIOMIHBIE pacTBOpbl. MaccoBasi 10J1s1 BEILECTBA B pacTBOpE

1.6 Knaccudukanust HeopraHudeckux coeinHeHnii. HoMeHknaTypa HeopraHM4ecKkiux BELIeCTB

17 Xumudeckas peakuus. Kimaccupuranus XUMHYECKHX PEaKIMi B HEOPTaHMYECKOH M OPTaHMYEeCKONW XUMUH. 3aKOH COXpaHCHHS
MAaccChl BELIECTB, 3aKOH COXPAaHEHHMS U MPEBPALLICHUS SHEPTUU MIPU XUMUYECKUX PEAKIIUAX




Kon

IIpoBepsie Mbliid/Ie Me HTCO/IE PXKAHUS

1.8 CxopocTh peakinu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (AKTOPOB
19 OOparumbie peakiuu. XUMUUYECKOe paBHOBecue. DakTopbhl, BIUSIONME Ha COCTOSHUE XUMHUYECKOTO paBHOBecHs. [IpwHIUM
' JlellaTenne
110 DnekrponuTrdeckas auccoruanus. CuipHble U cnadbie 3MekTponnuThl. Cpea BOTHBIX paCTBOPOB BEIISCTB: KUcCTasl, HEHTpaabHas,
mesovHast. Peakmmu noHHOT0 oOMeHa
1.11 | OKuUCIUTENIBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU
2 Heoprannueckas xumust
Hewmeramner. [lomoxxenue HemetaiwioB B llepuommueckoit cucreme xummueckux siaemeHToB .M. MenpaeneeBa u 0coOEHHOCTH
2.1 CTpoeHus aToMoB. Pu3MyUecKue CBONCTBA HEMETAIOB. AJUIOTPONHUS HEMETANIOB (Ha MpUMEpe KHUCIOpoAaa, cepbl, (docdopa
U yIJIepoJia)
99 XUMHYECKHE CBOICTBAa BaKHEMIIMX HEMETAJIOB (TajloreHOB, cephl, a30Ta, Qocdopa, yriepoga U KpeMHHS) U UX COCTUHEHHI
' (OKCHIOB, KUCTIOPOACOJEPKAUMX KUCIIOT, BOJIOPOJAHBIX coequHeHui). [lpumenenre BaxHEeH X HEMETAIIJIOB U UX COSAMHEHU N
Metamnel. [lonoxxenne meramioB B [lepuonnueckoit cucreme xumuueckux seMeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS
2.3 AIIEKTPOHHBIX 000JI09eK aTOMOB MeTaiuioB. O0ume ¢usnueckre cBorcTBa MeTa/IoB. CIUTaBhl METAIIOB. DIIEKTPOXUMHUYCCKUN P
HAaIPSDKEHU N METaJIOB
24 XUMHUYECKHE CBOWMCTBA BaXKHEHIMX METAUIOB (HATpUM, Kanuil, Kalbl[Mii, MATHUH, aTFOMUHUM, IIUHK, XPOM, Kelle30, MEJlb) U UX
coequHeHuit. O0nme criocoOb! MOydeHUS METAIIOB. [I[pHMEHEHNE METAJUIOB B OBITY U TEXHUKE
2.5 I'eneTnyeckasi CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAVICKANMX K Pa3IMUHbIM Klaccam
3 XUMHMS 1 )KU3HD
31 Ponp xumum B 00ecne4eHHH SKOJIOTUYECKOM, 3HepreTqu(3K0171 U NUIIEBOM 0e30MmacHOCTH, pa3BUTUU MeauluHbl. [loHsTHe O
HAYYHBIX METOJIaX MO3HAHUS BEILECTB U XMMUYECKUX PEAKINI
[Ipencrapyienuss 00 OOIMMX HAYYHBIX MPUHIIMIIAX MTPOMBIITICHHOTO TOJYICHUSI BAKHEUIIMX BemiecTB. UeIoBeK B MHUpE BEINECTB H
39 MaTepHaIoOB: BAKHEHIIME CTPOUTEIIbHBIC MaTepHasbl, KOHCTPYKIIMOHHBIE MaTEpHAIIbl, KPACKH, CTEKIO, KEpaMHKa, MaTEPHAIIBI JIJIs
' AIEKTPOHUKH, HaHOMAaTepHUaJbl, OpTraHUYECKUE
Y MUHEPAIbHBIC YIOOPEHUS
33 XuMus W 3I0pOBbE 4ETOBEKa: MpaBHWIa HCIOJIB30BAaHUS JIEKAPCTBEHHBIX MPEMaparoB, IMpaBuiia OE30MacHOTO HCIOIb30BAHUS

npenapaTroB OBITOBOW XMMHU B MMOBCETHEBHOW KU3HH




YYEBHO-METO/IMUECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MMPOLIECCA
OBSI3ATEJLHBIE YUEBHBIE MATEPHAJIBI U151 YYEHAKA

» Xumus, 10 wracc/ I'abpuensa O.C., OOImecTBO ¢ OTpaHMYCHHONW OTBETCTBEHHOCTHIO
«[IPODAy; AxumonepHoe obecTBo «3narensctBo «IIpocBermenne»
» Xumus, 11 xknacc/ I'abpuensia O.C., OOmECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy»; Axunonepnoe obmectBo «M3natenbetBo «lIpocBemennes

Hauana xumun. H.E Ky3emenxko, B.B. Epemun, B.A. Ilonkos

METOAUYECKHUE MATEPHAJIBI JUISA YYUTEJIA

Hauana xumuu. H.E Ky3emenko, B.B. Epemun, B.A. [lonkos

HUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



