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MNOSACHUTEJIBHASA 3AIINCKA
[Iporpamma 1O XWMHM Ha YpOBHE cpemHero obmero oOpa3oBaHHMs

pa3zpabotana Ha ocHOoBe denmepanpHOro 3akona ot 29.12.2012 N2 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumny, TpedbOBaHUN K pe3yJibTaTaM OCBOCHHUS
dbenepanpbHOl 00pa3oBaTEIbHOM MPOTpaMMbl CpeAdHEro oOIiiero o0pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIX B DeaepanbHOM  TOCYJapCTBEHHOM
oOpazoBarensHoM cTtaHgapre COO, c¢ yuérom KoHuenmuu npenogaBaHus
y4eOHOTO TpeaMeTa «XUMHUs» B 00pa3oBaTelIbHbIX OpraHuzanusx Poccuiickoi
Qdenepanvy, peamu3yIOIIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOTPaMMbl, H
OCHOBHBIX ToNoKeHH «Ctparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon 1o 2025 roma» (Pacnopstxenue IIpaButensctBa PD ot

29.05. 2015 N2 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboTKe MpOorpamMMbl MO XUMHUHU, K ONpPEICICHUIO
oO11ei cTpaTeruu oOy4eHHUs, BOCIIUTAHUS M PA3BUTUSI O0YYAIOITUXCSl CPEACTBAMHU
yueOHoro npeamera «Xumusi» aiiga 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnenryanpHbie monokenns GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIEH,
collepKaHMs, pPe3yJbTaToOB OOy4deHUss W TPeOOBaHM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpasoBaHue, MoJIy4yaeMoe BBITTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHU3AIMK, SBJISETCS HEOTHEMJIIEMOW YacThIO WX
oOpazoBaHHOCTH. OHO CHYXXHUT 3aBEpIIAIONIMM OSTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
LEJIOCTHOM CHUCTEME XUMHUYECKOro oO0Opa3oBaHUs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPUPOIBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIICH KYJIbTYpPhI
YelioBeKa, a TakKKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peanusyercs xumuueckoe oOpa3oBaHuUeE
o0yyJarommxcsi Ha YpOBHE CpeJIHEero 00I1ero 00pa3oBaHus CPeACTBAMHU y4EOHOTO
npeaMera «XWUMHUS», COJIEp)KaHHE W TOCTPOCHHE KOTOPOTO ONpPENETICHBl B
nporpaMme MO XUMUU C Y4E€TOM CHeUU(PUKA HAyKU XUMUHU, €€ 3HAYCHHUS B
NO3HAHWUW TIPUPOJLI U B MaTCPUATLHON >KM3HU OOIIECTBa, a TaKkKe C Y4ETOM
o0IUX 1ened W MPUHIUIOB, XapaKTEPU3YIOMIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpeHero ooIero oopasoBanus B Poccuiickoit denepanun.

XUMHUS KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0co0yro poJib B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JaHUU HOBOM 0a3bl MaTepUATbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHE IEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOIIEeM MHUPE KaK O €IUHCTBE
OpUpPOABl M YelIOBEeKa, KOTopoe (GopMupyeTcss B XUMHHM Ha OCHOBE NMOHUMAHUS
BEILIECTBEHHOT'O COCTaBa OKPYIKAIOIIETO MHUPA, OCO3HAHUSI B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH MPUMCHCHHSI.



TecHO B3aUMOJIEUCTBYSI C APYTUMHU €CTECTBEHHBIMU HAayKaMU, XMMHS CTalia
HEOThEMJIEMOH YacThl0 MUPOBOI KYJIbTYPhI, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJla W SKM3HU KaxJI0ro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3MJATENbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJI€HAa Ha pEIICHHE
rJI00AIBHBIX  MPOOJIEeM YCTOMYMBOTO pa3BUTHUSL YEJIIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKO 0€301MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM C OOIMMHU LEISIMH M TPUHIUIAMU CPEAHEr0 OOIIEro
oOpazoBaHus cojaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHD
U3YYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOMUMYI0 UM IS BbIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOIO BKJIIOUYEHUS B JKU3Hb COLMYMA, MPOAOJIKEHUS
00pa30BaHUs B pa3JINYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnstomuMu  TIpeAMeTa  «XUMHs  SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOIl HAyKHU: CUCTEMA
3HaHUU M0 HEOPTaHMYECKOM XUMUHU (C BKIIOUCHHEM 3HAHUU U3 OO XUMUH) U
OpraHu4eckor xumMuu. @OpMUPOBAHUE JaHHOU CUCTEMBbI 3HAHWW NPU U3YyUYECHUU
npeaMera O00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

CrpykTypa coaepxaHus KypcoB — «OpraHudeckas xumus» u «OOwmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0Jla K M3Yy4YeHHMIO Y4deOHOro wmarepuaiia U 00yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBaOTCS HAa YPOBHE KIIACCUYECKONM TEOPUU CTPOECHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXHUMHUYECKMX U BJIEKTPOHHBIX
MpEeACTAaBICHU O CTpoeHuHu BemiecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEILECTBAX JAIOTCSA B PAa3BUTHUHU — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOIMYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHnueckod XUMHM TMOJYy4YarOT pPa3BUTHE
chOopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYAIbHBIC
MIPEICTABICHUS] O XUMUYECKON CBSA3M, KIaCCU(PUKAIIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOW PEAKIINH.

[Ton HOBBIM yrJIOM 3peHusi B mpeaMeTe «XUMHs» 0a30BOro YpPOBHSA
paccMaTpUBaeTCs M3YyUYEHHBIH Ha YpPOBHE OCHOBHOI'O OOIIEro o00pa3oBaHUs
TEOPETUYECKU MaTtepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTU, B Kypce «OOmias u HeopraHuyeckas
XUMHUS» OOyYarOIIMMCSl MPEAOCTABISECTCA BO3MOXXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTMYECKUX MO3UIIUH,
rIy0oke TMOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMA 3TOro 3akoHa — OT
00001aro1Iel 10 OOBSACHAIOIENH U TPOTHOZUPYIOIIEH.



Envnast cucrema 3HaHMN O BaXHEHIIUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUH, a TAKXKE O XUMHUUYECKUX PEAKIUAX, UX CYLIHOCTU H
3aKOHOMEPHOCTSAX MpoTeKaHus jJomnojHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMM COJIEPKAHUS, HMMEIOIIMMH KYyJIbTYPOJIOTUYECKUA M NIPUKIATHON
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHUMAaHHUIO B3aUMOCBSI3U XHUMHUHU C
OPYTMMH HayKaMmH, PacKpbIBalOT €€ pojb B ITO3HABATEIbHOW M NPaKTHYECKOMN
JEeSTENbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXXEHUS K IIpolieccy
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMUHU, TIOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOiiemMax, CBS3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIUBATh HH(POpPMAIUIO U
NPUMEHATh €€ i1 TONOJHEHUs 3HAHWM, pEHIeHUs HHTEIUIEKTyalbHbIX MU
AKCIIEPUMEHTAJIbHBIX MCCIEI0BATENbCKHUX 3a/1ady. B 11enomM coxepxanue yueOHOro
npeaMera «XUMHsS»  JAHHOTO — YPOBHS  M3YyYEHHMS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TTOHUMAHMUS
¢bunocodckux uaeH, Takux Kak: MaTepUalbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOAHBIX SBIECHUNA NyTEM 3KCHEPUMEHTa H
pEelIeHUs] TMPOTUBOPEYUN MEXKIYy HOBBIMH (haKTaMd U  TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PEHIEHUH SKOJOTUYECKUX MPoOIieM, a
TaKKe Mpo0JIeM COEepexKEHUsI IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmuane pemeHuss 3aga4  BOCHUTAHUS, PAa3BUTUS W COUMAIM3ALUU
oOy4Jaronmxcss OPUHATHIE MPOrPaMMOM IO XUMHUHU MOAXOAbl K OIpPEAeSICHUIO
cColepKaHUsl M TOCTPOEHUSA NpeAMeTa MPEeAyCMaTpUBalOT (OpMUPOBaHHUE
YHUBEpPCAJIbHBIX Yy4YeOHBIX JACWCTBUNA, UMEIOMMX O0a30BO€ 3HAUCHHE MJIs
pa3IUYHBIX BHJIOB JIEATEIILHOCTH: peHIeHUs MpoOjeM, IOUCKa, aHalu3a |
00paboTku nHpOpMALIKI, HEOOXOIUMBIX JJIsl MPUOOPETEHUS ONBITA MPAKTUYECKOM
Y HUCCIEN0BATENBCKON AEATEIBHOCTH, 3aHUMAIOLIEH BAa)XKHOE MECTO B IO3HAHUU
XUMUHU.

B npaktuke mnpemnogaBaHus XMMHHM KaKk Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U Ha YPOBHE cpeiHero oliero o0pa3oBaHus, MpU ONPeIeTICHUN
COZIEPKATEIIbHOW XapaKTEpUCTUKU LEJed W3yYEeHUs NPEAMETa HaIPaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHUYECKOM HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
NEATEIbHOCTA YEJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOINYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW H3y4YeHUs
IIPEAMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUs TJIABHBIMM LEISMH W3Y4YEHHUs IMpeaMera
«Xumus» Ha 06a30BoM ypoBHe (10 —11 ki1.) siBIIAIOTCA:

« (¢QopMupoBaHHUE CHUCTEMbl XMMHUYECKMX 3HAHUM Kak BakKHeEHIIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPAa, B OCHOBE KOTOPOU



JIeXKaT KIIIOUEBBIC IMOHATHSA, (PyHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TOHMMAaHHUE CYIIHOCTH JIOCTYITHBIX
00001IIeHN T MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJICHHE C HCTOpPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

+ ¢opMHupOBaHUE W PA3BUTHEC NPEACTABICHUNA O HAYYHBIX METOAaX MO3HAHUS
BEIIECTB M XUMHUYCCKUX pEaKIMi, HEOOXOMMMBIX JUIS MPUOOpETEHUS
YMEHUH OpPHUEHTHUPOBATHCS B MHUPE BEIISCTB W XHMHYCCKUX SIBJICHHIA,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUIECKON U TIOBCETHEBHOM KU3HM;

+  pa3BUTHE YMEHHI M CIIOCOOOB JESATEIHHOCTHU, CBSI3aHHBIX C HAOIIOIEHUEM
U OOBSICHCHHEM XUMHUYCCKOTO OSKCIEPHUMEHTa, COOJIOJCHUEM TIPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atumM, conmepikaTellbHasi XapaKTepUCTUKA TeJiel U 3a71ad U3yJICHHsI
MpeaMeTa B IPOrpamMMe 1Mo XUMHUHA YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPHUOPUTETAMH B CHCTEME cpefiHero obdmiero obpasoBanus. CerogaHs B
MPETNoJIaBaHNK  XUMHH B OONbIIeH  CcTemeHW OTHAETCS  MPEANOYTCHHE
MPAKTUYECKOH KOMIIOHEHTE COJACpKaHUS OOydYeHHUs, OPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTeIbHON OpraHU3aIliy, BJIAJICIONIETO HE
HAO0OpOM 3HaHWH, a (PYHKIIMOHAIBHOH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSMH aKTHBHOTO TOJYYCHHS 3HAHWN W MPUMEHECHHS WX B PEAbHON JKU3HU
TUTSL pEIICHUS IPAKTUIECKUX 3a7ad.

B cBf3um Cc 3TUM TpU U3YYEHUH TpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKKE IIEJIN U 3a]]a4H, KaK:

ajanTamnys 0O0yJaromnXCsl K YCIOBHAM JUHAMUYHO Pa3BHBAIOIIETOCS MHpAa,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO TPAMOTHBIX
PEIICHUI B KOHKPETHBIX >KM3HEHHBIX CHUTYaIlUSAX, CBI3aHHBIX C BEIIECTBAMHM M HUX
MIPUMEHEHUEM;

dbopmupoBaHHe y OOYyYarOmMUXCS  KJIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMITETCHIIN), WMEIOIINX YHUBEPCATHHOE 3HAYCHUE IS PAa3IMYHBIX BHUOB
JCATEIBHOCTH: PEIICHUs MPoOseM, TTOMCKa, aHan3a U 00paboTkH MHMOpMaIuHy,
HEOOXOJMMBIX JUISi TPUOOPETEHUS OIbITa JACATEIBHOCTH, KOTOpas 3aHUMaeT
BOKHOE MECTO B TIO3HAHWW XUMHH, a TakkKe I OICHKA C TTO3HIINHA
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIHSHUS BEHIECTB M XUMHUYECKUX
IIPOIIECCOB HA OPraHU3M YeJIOBEKa U IPHPOIHYIO CPEY;

pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00YUYarOIIMUXCA: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUHU JIJIs IMOMCKA M aHajIu3a YYCOHOU W
HAyYHO-TIOMYJISIPHOM MH(POPMAITUH XMMHUYECKOTO COJICP KAHMS;

(dhopMHEpOBaHUE U Pa3BUTHE Y 00YJAIONTNXCSI ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0COOCHHO



HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU U TIPOBEJECHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydJaromuxcs yOeXJAEHHOCTH B  T'YMaHUCTUYECKOM
HaIMpaBJICHHOCTH XUMHH, €€ BaXXHOW pPOJU B PEIICHUM TIJI00AIbHBIX MPOoOIeM
pPallMOHAIILHOTO MPUPOIOTOJIb30BaHMS, TTOTIOJIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepexHOro
OTHOILICHHUS K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKXKe MPUOOPETCHHS OIbITA
WCITOJIb30BAHUS TOJTYYCHHBIX 3HAHWWA IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydebHoM maHe cpenHero o0Omero oOpa3oBaHUs MpeAMET «XUMH»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMETHOU 00acTh «ECTeCTBEeHHO-HAYYHBIC
MIPEIMETHD).

OO01iee yncIo YacoB, OTBEAEHHBIX ISl U3YYCHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero oomiero oopa3zoBaHus, coctaBiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 knacce — 34 yaca (1 gac B Hefienio).

COAEPKAHUE OBYUEHUA
10 KITACC
OPTTAHUYECKAS XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMUM

IIpenMer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
[IOJIyYEHUM HOBBIX BEILIECTB U MATEPUAIOB. TeOopusi CTPOCHUS OPraHUYECKUX
coenunenuii A. M. bytieposa, e€ ocHOBHbIE Mo0KeHUs. CTpyKTypHbIE (HOPMYJIbI
OpPraHWYECKUX BelecTB. [l'omonorus, wu3omepus. XHMHYECKas CBA3b B
OPraHUYECKUX COEAUHECHUSAX — OJJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenne o kinaccupuKauu opraHuyeckux BeriecTB. HoMmeHkmarypa
OpraHMYEeCKUX COEJUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIE HA3BAHUS
BOXHEUIIINX MPEJACTABUTEIEH KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHHS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O0O0pa3laMu OpraHWYeCKUX BEIIECTB M MaTepHallaMH Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OpPraHUYEeCKUX BEUIECTB, HAONIOJCHHE W
ONMCAHNE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILCHUI0 OPraHUYECKUX BEIIECTB
MIpY HarpeBaHuu (TUTaBJICHHE, OOYTIMBAaHUE U TOPCHHE).

Yriaesoxopoasl

AJKaHBl: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psia. MeTraH W 3TaH —
MPOCTEUIINE TNPEJICTABUTENN QJIKAaHOB: (PU3MYECKHE U XMMHYECKUE CBOMCTBA
(peakuuu 3aMEUIEHUsT W TOPEHHUs), HAXOXKJICHUE B MPUPOAE, IOIyYCHUE U
[IPUMEHEHHUE.



AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psil. DTWIEH U NPOINUIIEH —
NPOCTEHIIINE TPEICTABUTEIN AaJKeHOB: (PU3WYECKUEe W XHUMHUYECKHE CBOWCTBA
(peakuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUApPATALMUHU, OKHUCICHUS W
MOJIMMEPU3ALIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metunOyragueH-1,3: cTpoeHme, Ba)KHEHIIIHE
XUMHUYECKHUE CBOWCTBA (peakius nonumepusaiuu). [lomydeHne CUHTETHYECKOTO
Kay4yyKa U pe3UHBbI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALETUIIEH
— MpPOCTEHIINH TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA (peakluy THMAPUPOBAHMS, TAJIOTCHUPOBAHUS, THAPATAIUH,
rOpeHus), NOJy4YeHUEe U MPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMHUYECKHUE CBOMCTBA
(peakiuu raJoreHMpOBaHMs U HUTPOBAHUSA), NOJyUEHUE U NpUMeHeHue. Tonyon:
cocmas, cmpoenue, @usuueckue U  XumMuyeckue ceolucmea  (peaxyuu
2anN02eHUPOBAHUsl U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTb
apeHoB. ['eHeTHuyeckass CBsS3b MEXAY YIJIEBOJOPOAAMH, IMPUHAICKAIUMUA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKH YTriaeBOAOpoAoB. IIpupoaHblii ra3 W MOMYyTHBIE
HedTauble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKUN), TUpoau3. [IpomyKkTel
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIi
yTOJIb U IPOAYKTHI €ro MepepadoTKH.

OKCHepUMEHTAIbHBIE METOJbl HM3Y4YEHHs] BEIIECTB M WX IMPEBPAlllCHUIA:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIHH
«Hedpte» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ  yIJIEBOJOPOAOB |
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON PaOOThI: MOJYyUYEHHUE ITUIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJYKTAa PEAKIMH MO M3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WK MIPOYKTOB PEAKIIUN).

Kucnopoaconepaxaimme opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeTaHON MW 3TaHOJ: CTPOEHHUE,
bu3nueckue M XUMHYECKHE CBOWCTBA (pPeakiMd C aKTUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPOAaMH, TOpEHUE), NpuMeHeHue. BojopoaHble CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJIMKOIb W  TJIULEPUH: CTPOECHHE,
du3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO UICIOYHBIMU
MeTajulaMH, KaueCTBEHHas peakiuss Ha MHOTOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[puMeHenune rauueprHa U STUIEHTITUKOJIS.




@deHoN: CTPOCHHWE MOJEKYJbl, (U3WYECKHe W XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpneruabl U kKemowuwvl. Dopmanblaerull, alueTAIbIACTUI: CTPOECHHUE,
(u3NYecKue U XMMHYECKHE CBOMCTBA (pEaKLMH OKUCIEHUS U BOCCTAHOBIICHMS,
KaueCTBEHHBIC PEAKIINH), OJyYEeHUE U TPUMEHECHHUE.

OnHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCYCHasi KHCIIOTBIL: CTpO€HHE, (PU3NYECKUEe U XMMHUYECKHUE CBOMCTBa (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus dTepruuKalim), MOIyYeHUE U TPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJOTHI KaK MPEICTABUTETU BBICIIUX KapOOHOBBIX
KUCIOT. MbLIa KaK COJIM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

CnoxHble >(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cinoxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBoasl: cocraB, KiaccupuKanus ~— YrieBoaoB  (MOHO-, JU- |
noyiucaxapubl). ['moko3a — mpocTedinii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKUE W XUMUYECKHE CBOMCTBA (B3aMMOJEWCTBHE C
ruapokcugom Menu(ll), okucnenue amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXICHUE B MPHUPOJE, MPUMEHEHUE,
ouonoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noauMepsl. CTpoeHHe Kpaxmania u
ueutoao3bl.  dU3nyeckue M XUMUYECKHE CBOICTBA KpaxMmana (TUIIpOJIH3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEUIECTB M HX NPEBPAICHUN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALIMOHHBIX OMNBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHbIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJIEUCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruaoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumoneicTBUE Kpaxmalia C HOJIOM),
MIPOBEJICHUE NMPAKTUYECKON Pa0OTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnbie 3agaun.

Bbluucnenuss 1o ypaBHEHHIO XHMMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM ITPOAYKTa PEAKIUMU 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIECTB WK IPOAYKTOB PEAKIIIH).

A3oTcozepxkalue OpraHn4eckue COeJMHEHMUS.

AMUHOKHCIIOTHI KaK aM(OTepHble OpraHUYecKue coeluHeHus. Puznyeckue
U XMMHYECKHE CBOICTBA aMUHOKHCIOT (Ha mpuUMepe TIulMHA). buojoruueckoe
3HAYEHHE aMUHOKHUCIIOT. [lenTuasr.

benkun kak NpUpoOAHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHus. llepBuuHas,
BTOpPUYHAsg M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAUECTBEHHbIE PEAKIIMHU HA OEJIKU.



OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEIIECTB M WX MpEeBpallCHUN:
HAOJIIO/ICHUE U OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: J€HATYpalusi OEIKOB MPH
HarpeBaHuM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieky IsipHbIe COeIMHEHUS

OCHOBHbBIE TOHSATHUSI XUMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNH, CPEAHSS MOJIEKYJIApHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALHS ¥ OJUKOHAEHC AU

OKCIIEpUMEHTAIbHBIE METOJbl HM3yYEHHsS BEIIECTB M WX MpEeBpallCHUN:
O3HAKOMJIEHUE C O00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBS3H.

Peanuzanusa MexXnpeaQMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS uepe3 HCIOJb30BaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHBIX TMOHSTUH, TaK W TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHUHTE3, KiaccuuKaius, NepUOJUIHOCTb, HAOIIOCHHE,
U3MEpEHUe, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: Mmarepus, OdHEprus, Macca, aTroM, JJIEKTPOH, MOJIeKyJa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMUUHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OE€NKH, YIJIEBOIBI, >KHPBI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILIMBO,
peCypCHlI.

TexHomorusi: MNUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MPENapaThl, MaTEpUAIIbl U3
UCKYCCTBEHHBIX M1 CHHTETUYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHU

Xumuueckui anemMeHT. Atom. fapo aroma, HW30TONBIL. ODJNEKTPOHHAs
000J104Ka. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeesieHus] 3JIeKTPOHOB MO OpOUTaIsiM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. IIEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.



[Teprnonnueckuit 3akoH u Ileproanueckas cucreMa XMMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBs3b MEPUOAMYECKOr0O 3aKoHa U [leproanmdeckoil cucTeMbl
xuMuueckux aneMeHToB [[. 1. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEPHOJAM.
3HaueHUE NEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XuUMHYECKass CBsI3b. BHIbl XUMHYECKOW CBA3U
(KoBaJIeHTHasI HEMOJISIpHAs W TMOJIApHAsi, MOHHAs, MeTajinueckas). MexaHUu3Mbl
oOpa3oBaHMsSI KOBAJICHTHONW XWUMHUYECKOW CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHsiil). Bomopoanast cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIPHOTO  CTPOE€HHUSA. 3aKOH
MMOCTOSTHCTBA COCTaBa BEILECTBA. [UIMbl KPUCTALIMYECKUX PEIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[Tonsitue o aucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10J1s BEIIECTBA B pACTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEMHECHUM. Homenknarypa
HEOpPraHWYECKUX BeulecTB. ['eHeTndeckas CBsA3b HEOPraHMYECKUX BEILIECTB,
MPUHAAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuyeckass — peakius.  Krnaccudukamuss — XMMHUYECKHUX — peakiuid B
HEOPraHUYECKOM M OpraHMYeCKOM XMMHH. 3aKOH COXPAaHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUs U IIPEBPALLCHUS SHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKopocCTh peaklnu, €€ 3aBUCUMOCTb OT Pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOE€ paBHOBecue. DaKTOphI, BIMSAIONIME HA COCTOSIHUE
xuMmuaeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutnyeckas aucconuanusa. CuibHbIe U cnadbie 3aeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KUCJIAsl, HEUTpaJIbHAs, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS BEIIECTB M HX MpEeBpallCHUN:
nemoHcTpauusa Tabnun «llepuonuueckas cuctema xumuyeckux siaementon 1. U.
MenneneeBay, U3ydeHUE MOJENeNd KPUCTAUNIMUECKUX PEMIETOK, HAOII0ICHUE U
OMHUCAHUE JAEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCUAA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEAEIEHUE CPEJIbl PACTBOPOB BEILIECTB
C TOMONIbI0 YHHUBEPCAIBHOIO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHue paznanyHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIIUm.

PacuérHble 3anaumn.

Pacu€rel 1O ypaBHEHMSM XHMMHUYECKHX pEakuuid, B TOM YHUCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumus



Hemeranner. Ilosmoxkenne HemetaiuioB B lleproamyeckoi  cucteme
xumudeckux anemeHToB JI. Y. MenneneeBa m 0COOCHHOCTH CTPOEHHUSI aTOMOB.
®u3znyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOoa, cephbl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BA)KHEUIIIMX HEMETAJIOB (TaJOT€HOB, CEphl, a30Ta,
dbochopa, yrimepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIINX KUCIOT, BOJOPOAHBIX COCTMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.

Meramnsl. [lonoxenue meramnoB B [lepuoanyeckoi cucTeEME XUMHYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MeTayuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CIlaBbl METAILIOB.
DIIEKTPOXUMHUYECKUN PSAJL HAIPSHYKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kalui, KaJlbIUH,
Mar"ui, amoOMUHUHI, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHEHUH.

OO6mue crnocoObl nmomyyeHus: MetamuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEIIECTB M WX MpEeBpallCHUN:
U3ydeHHe KOoJUIeKIMu «MeTamibl U CIJIaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a7ay, HAOJIOJIEHUE U OINUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIE PEAKI[MU Ha KATUOHBI METAILIIOB).

Pacuérnbie 3agaun.

PacuéTtel Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYAacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€Tsl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
U3 BEIIECTB UMEET IPUMECH.

XuUMHUS U KU3Hb

Ponp xuMun B 00€CIEUEHUM 3KOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0e30macHOCTH, Pa3BUTHH MEAUIHMHBL. [IoOHSATHE O HAyYHBIX METOMAX IO3HAHUS
BEILECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJy4YEHUS BaXKHEUIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BAXHEWIIUE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKUIHOHHBIE MAaTe€pUalibl, KpacKu, CTEKIO, KEepaMHKa,
MaTepuaiibl ISl JEKTPOHHUKH, HAHOMATEPHUaNbl, OPraHUYECKUE U MUHEPAIbHBIE
yaoOpeHus.

XuMHsST U 3I0pPOBBE YEJIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOTO UCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBS3H.



Peanuzammsi MEXNpeAMETHBIX CBA3CH TNpU  U3YYEHUH OOmmeHd
HEOpraHn4eckor xuMuu B 11 Kiacce oCylIecTBIsIETCS YEpE3 UCMOJIb30BAHUE KaK
OoOLIMX EeCTEeCTBEHHO-HAYYHbIX TOHSATHM, Tak M TOHSATUH, SABISIFOIIUXCS
CUCTEMHBIMH JIJIsl OT/IETBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAy4YHbIH (DaKT, TUIIOTE3a, 3aKOH,
TEeOpHsl, aHalu3, CHHTE3, KIacCuPUKalusg, MEepUOJUYHOCTh, HAOII0JCHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHE, SIBICHHE.

®duznka: MaTepusi, SHEPIHsl, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOI, PAHOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NUYECKUE BEIIMYMHBI U €UHUIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, 3KocHcTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OpPraHU3Me.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILIMBO,
pECYpCHI.

TexHonorusi: XuMH4YECKasi MPOMBILIUIEHHOCTb, METAJUIYPIUsi, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHAIOB, CEJIBCKOXO3SIMICTBEHHOE IPOU3BOJCTBO, IHILIEBAS
NPOMBIIUIEHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX TMpenapaToB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHUaJIOB,
AJNIEKTPOHHAS MPOMBILIEHHOCTh, HAHOTEXHOJIOTUU.

I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBmmBaeT TpeOOBaHUS K PeE3yJbTaTaM OCBOCHHUS
OOyYaroNIMMUCSL TMPOTPaMM  CpPEIHEro OOIIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMEeTHbIM M MNpeIMeTHbIM). HayuHo-meTroaudeckoi OCHOBOW IS
pa3pabOTKHU IUJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOLIEro
0o0pa30BaHUsI SIBISIETCS CUCTEMHO-ICATETLHOCTHBIN MTOIXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS TMpeaAMeTa «XHUMHSI» Ha ypPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHWE OOYYAIOIIUMHUCS POCCUHUCKONW TPAKTAHCKOW HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICIICHUIO;

HaJIU4Yue MOTUBAIIMHU K 00YUCHHIO;

L[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCXKJICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IICHHOCTEW W MCTOPUUECKHUX TPAAHUINKA 0a30BOM HAYKU XUMUH;



TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolUXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, NPUCYIIMMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pa30oBaHus;

HaJM4Me MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYpbl U CHOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IIpeAMETa «XUMHsSD» JOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JAESATENBHOCTHU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJlaMd POCCHMCKOrO TPakIaHCKOIO OOIeCTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMH W [paBWIaMU  TOBEJECHMs, CIOCOOCTBYIOUIMMHM  IpOLEccaM
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yyJarommxcs.

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHUS IpeaMeTa «XHMHSD»  OTPaKaroT
c()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOW W TMPAKTUYECKON JEeATEIbHOCTH
oOy4Jaronmxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YyYaroIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M IMpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHONM TBOPYECKOM JEATEIBHOCTH IIPpU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIIEHUH Yy4e€OHBIX M MO3HABATEIbHBIX 3a/lay, BBHINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEHThI IpYTUX PU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMSA:

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTE€YECTBEHHON XMMUH;

YBa)XEHUS K IpoLecCy TBOpYECTBA B 00JACTU TEOPUM M IMPaKTHUYECKOIO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yJbTaT
JUINTENIbHBIX ~ HAOMIOAEHWI, KPOMOTJIMBBIX  3KCIEPUMEHTAIbHBIX  IOHMCKOB,
MIOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

UHTEpPECA M II03HABATEJIBHBIX MOTHBOB B IIOJYYEHHH H IIOCIEAYIOLIEM
aHanu3e MH(POpMALMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MIOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;



TOTOBHOCTH OLIEHMBATh CBOE IMOBEIACHUE W MOCTYNKH CBOMX TOBApPHUILIEH C
NO3ULIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHI 3ITHX
MOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHs LEHHOCTEH 370poBOro MW 0Oe30macHOro obOpas3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT TpaBuil 0e30macHOro oOpalleHusi C BEHIECTBAMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

NOHUMAaHMSI UEHHOCTH MNpPaBUJ HWHIWBUAYAJIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalLUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTHKOB, KYPEHUs);

5) Tpy10BOIr0 BOCIMTAHMS

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIE0BATENbCKOM
NESATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYIHX BHJAX
NEeSATENbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTUYECKUX 3a7ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOPECCUl pa3iIudHOIo pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHUH;

YBaXEHHUS K TPYLY, JHOJIAM TpyAa U pe3ysibTaTaM TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAEKTOPHUU
oOpa3zoBaHus, Oyaymieil mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XHUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBA;

6) 3K0JI0TN4eCKOr0 BOCIIUTAHMS:

AKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MNPUPOJE, KaK HCTOUHHKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAaHUS TJI00ANBHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE TPUPOAHON U COL[UATBHOU CPEbL;

OCO3HAHHUSI HEOOXOAUMOCTH HCIIOJIb30BAaHUS JOCTHKEHUH XUMHUH JJId
pELIEHNs BOIPOCOB PALIMOHAIBHOTO PHUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JICWCTBUW, NPUHOCAUIMX BpEd OKpYKarolleu
MPUPOIHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJIArONpUSTHBIE 3KOJIOTMYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIlpaBIICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAILHON
MPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTHH
xemogoouu;



7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

c()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUHM KaK HayKd, OCO3HaHUS €€ pojd B
(GbopMUPOBaHUN PALMOHATIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpEICTaBIEeHUs 00 OKpYy)KarollleM MHUpE KaK O €IMHCTBE NMPUPOAbI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3AKOHOMEPHOCTEH W pElIEHUU MpOOJeM COXpaHEHUS
MPUPOTHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHUH JJIi  COBPEMEHHOM
OUBUIM3AIMA: B €€ TI'yMAaHUCTHUYECKOW HANpPaBICHHOCTH W BAXKHOM pPOJIU B
CO37aHMU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbI, PEHIEHUH II100aIbHBIX IpoOsieM
YCTOMYMBOI'O PA3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPIETHUUECKOM, NMUILEBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECHEUYECHUU YCIIOBUMN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHOM JKHM3HM KaXKIOro 4WiIeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IIOHUMAaHUS CYIIHOCTH METO/OB
MO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
[OJy4yaeMble 3HAHUS JJIs aHAJIM3a U OOBSCHEHUS SIBJICHUM OKpYXKaloLero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHU, YMEHUs JieJaTh 000CHOBAaHHBIE 3aKJIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W MMEIOUIUMXCS JaHHBIX C LENbI0 MOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOATEIBHO HCIOJB30BaTh XHUMHUYECKHE 3HAHUS JUIS
pelieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON NeATEIbHOCTH;

TOTOBHOCTH H  CHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM IO XHUMHHU B
COOTBETCTBHHU C KU3HEHHBIMH MMOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX cepax npodheccuoHaIbHOM

JNEATEIIbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOEHUSA y4€OHOIro mpeaMera «XuMus» Ha
YpOBHE CpeJHero 001iero 00pa3oBaHus BKIOYAIOT:

3HAQUUMBbIE IS bopMHpOBaHUS  MHPOBO33PEHHUS o0y4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAyYHbIE MOHSITHUS, OTpaKaroUUue
LEJIOCTHOCTh HAy4YHOM KapTHUHBl MHUpa H CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPIHUs, SIBJICHUE,
npolecc, CUCTeMa, Hay4YHbIA (DaKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleJoBaHue, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);



YHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TI03HABATEIbHBIE, KOMMYHUKATUBHbIC,

peryJISTUBHEIE), obOecrieunBaroIINe dbopmupoBaHue (GYHKIIMOHAIBHOM
I'PaMOTHOCTH M COITMATbHOM KOMIICTCHITUH 00yYarOIINXCS;
CIIOCOOHOCTH 00yyUarommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEKIUCIMIUITMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M yHUBEpPCAJIbHBIC YUeOHBIE
JNEUCTBUSI B IO3HABATEIBHOU U COIMANIBHOM MTPAKTHKE.

MeranpenMeTHbIe Pe3yJabTaThl OTPAXalOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBaaaenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH NMO3HABATEJIbHbIMH
JEeUCTBUSIMM

1) 6a30Bble JJOrMYecKue AeiiCTBUS:

CaMOCTOSITeIbHO  (OPMyIHpOBaTh W aKTyallM3UpOBaTh  IPoOOJIeMYy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPENEeNATh LU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEILHOCTH C TOCTABIECHHBIMHU 1IEJISIMU;

KCIOJIb30BaTh IMPH OCBOCHUHW 3HAHUM MPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHbIC TMPU3HAKUA TOHATUH W YCTAaHABJIMBATH MX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUU I KIACCHU(PUKAIMU BEIIECTB H
XUMHYECKUX PEaKIIU;

YCTaHaBJIMBAaTh MPUYMHHO-CJICACTBEHHBIE CBS3U MEXKAY H3y4yaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE PpacCCyX IAeHHUS (MHAYKTUBHbBIC, JIEIYKTUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH MU MPOTHUBOPEYHS B pPacCMaTpPHUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSITh B MPOLIECCEe TO3HAHUS, UCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKHUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opMmysia, ypaBHEHHE XHUMHYECKOU
peakiuu — MpPHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MIPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPEICTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aE€MbIX BEIIECTB M XMMUUECKUX PEAKIIHI.

2) 0a3oBbI€e MCCIe0BATEILCKUE 1eHCTBHSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuu;

hopMyJIHpPOBATH IEIN U 33/1a4l UCCIICIOBAHMS, UCIIOIb30BaTh ITOCTABIICHHBIC
U CaMOCTOSITEILHO CGhOPMYJIMPOBAHHBIE BOIMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;



BIIAJICTh HAaBBIKAMHU CAMOCTOSITEIPHOTO IIJIAHUPOBAHUS W TPOBEIACHHUS
YYEHUUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATH 32 XOJIOM
MpoIriecca, CaMOCTOSITEIIBHO ITPOTHO3WPOBATh €ro pe3ynbTar, (hopMyIHpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM UCCIIEeNOBATENbCKOW W MPOEKTHOM
JCATENBHOCTH, TPOSIBIATH CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIHBHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a/ad, NPUMECHCHHIO pPa3IuIHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmManmeii:

OpUEHTHPOBAThCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYHO-
MOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJCpP)KaHUS, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(POPMAIUMIO PA3IUYHBIX BHIOB U (PopM
Ipe/ICTaBIICHUS, KPUTHUYECKU OILICHUBATh ed JIOCTOBEPHOCTh u
HEIIPOTUBOPEUNBOCTH;

(GhOopMyIUPOBATh 3aMPOCH U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE U
orbope wmHPOpPMAIUM, HEOOXOTUMOM JUIS BBITOJTHEHUS YyYEOHBIX 3a7a4
OTNPENENIEHHOTO TUIIA;

MpUOOpETaTh OIBIT KCIOJIL30BAHKMS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHUS
uHbopMaIu (CxeMbl, rpaduKu, TUarpaMMbl, TaOIUIbI, PUCYHKU U APYTHE);

WCITOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NIpH paboTe C
XUMUYECKON HMHpOpMaLMel: NpUMEHATh MeEeXNpeaIMeTHble ((U3HYecKue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HaTJISTHOCTH.

OByaieHUe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKJIAaeMOU TEMbI B XOJ€ IUajora W/uin
JIUCKYCCUU, BbICKa3bIBaTh  HJed, (QOPMYJIHpPOBATH CBOM  IPEAJIOKECHUS
OTHOCHUTEIHHO BBITTOJTHCHHS TIPE/IIOKEHHON 3a1a49H;

BBICTYNIaTh C TPE3CHTAIMEH Pe3yiabTaTOB IMO3HABATEILHON NEATEILHOCTH,
MOJIYYSHHBIX CAMOCTOATEIFHO HIJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHITTOJTHECHHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, pealn3allid y9eOHOTO MPOeKTa U (OPMYIUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEAEHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYXJICHUSI 1 00MEHA MHCHHSIMH.

OBy1aieHUe YHMBEPCAJIbLHBIMH PeryJisTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTEIILHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO ITO3HABATEIIBLHYIO
JEeATENHHOCTD, OMpenessis e€ Ienu | 3aJadd, KOHTPOJUPOBATh M 10 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeIjaraéMplii aJrOpUTM JCUCTBUN TpHU



BBITIOJTHEHWH Y4YeOHBIX M HCCIICIOBATEIIbCKUX 3ajad, BHIOMpaTh Hambojee
3¢ PeKTUBHBINA CcIOCO0 HMX peHieHUS ¢ Y4ETOM TIOJYyYCHHS HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOAaHAaIN3a
1 CAMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

IIpenMeTHble  pe3yJbTaThl  OCBOCHMS Kypca «OpraHuyeckas XUMHS»
OTPAKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHUM SIBIICHUI
OpUpoAbl, B (OPMUPOBAHMM MBIIUIEHUS W  KYJbTypbl JIMYHOCTH, €€
(GyHKIIMOHATIBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIJICHNE  CUCTEMOM  XUMHYECKMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKASI
CBs3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpauléHHAas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKeNeT, (yHKIMOHANbHAs TIpyIIa,
paguKall, U30MEpPHUsl, U30MEPBI, TOMOJIOTHYECKUN DPsil, TOMOJIOTH, YIJIEBOAOPOABI,
KHCJIOPOJ M a30TCOACPIKALIME COCAMHEHMsS, MOHOMED, IOJMMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpPHUsI CTPOCHHUS
opranuueckux BemiectB A. M. ByTtiiepoBa, 3aKk0H COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XHMHH; MHUPOBO33PECHUYECKHE 3HAHMS,
Jexaluye B OCHOBE NOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIIOrMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, MOJYYECHUU U
0e30IacCHOM HCIIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN JAEATEIBHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPU3HAKUA TOHSITHIM,
YCTaHABIIMBaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA MPHU
ONMCAHNU COCTaBa, CTPOCHMS U IPEBPALIEHUN OPTaHUYECKUX COEAUHEHNN;

c(OpMUPOBAHHOCTh YMEHHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMys OpraHMYEeCKMX BEHIECTB U ypPaBHEHUH XHMMHUYECKUX pEaKIHil,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHUYECKMX BEUIECTB JUIA WLIIOCTPALUMU KX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;



c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIWBATh MPUHAJIC)KHOCTh HM3yUYEHHBIX
OpPraHWYECKUX BEIIECTB IO MX COCTaBy M CTPOCHUIO K OINPEAEIEHHOMY
KJIaccy/Tpynne coeAuHeHur (YriaeBOJOpOJbl, KHUCIOPOJ | a30TCOJeprKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJMHEHHMsI), JlaBaTh UM Ha3BaHUS IO
cucremarnueckoi HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHUAIbHBIE
Ha3BaHUS OTHAENBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIMWJIEH, alleTUJIEH,
ATUJICHTJIMKOJb, TIULEpUH, (HeHol, dhopMalbIerua, aleTalbJerull, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmall, IeJUTI0103a, TIUINH);

c(OpPMHPOBAHHOCTh YMEHHS OIpPEACNATh BHABl XHUMHYECKOM CBSI3U B
OpraHUYeCKUX COCIUHEHUSAX (OMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH IOJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa aiis o0bsICHEHHs] 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBA U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
(du3nyeckre M XUMHUYECKHE CBOMCTBA TUMHMYHBIX NPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OPTraHMYECKHUX BEIIECTB (METaH, 3TaH, HTUJIEH, MPOIWJIEH, AlETUJIEH,
Ooyranuen-1,3, metunOyraauen-1,3, OeH30J, METaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEPUH, (PEHOJI, aleTalblIeru/l, MypaBbUHAasE U YKCYCHas KHCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHWMHYECKUX PEAKUUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOTHOTO
Chipbsi (HeTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TMepepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OpPMHUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJIHOTO BEIECTBA WJIU MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIUN);

c(OpMHPOBAHHOCTh YMEHHMM BIAJETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XMMHUHU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBaHUE),
WCIIOJb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHWS IS NPUHATUS PEUICHUWd B
KOHKPETHBIX JKWU3HEHHBIX CHUTYAallUSX, CBSA3AaHHBIX C BEUIECTBAMHM M HX
MIPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHUM COOJIIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCY/IOM M JTabopaTOpHBIM OOOPYJOBaHUEM, a TaKKe MpaBwmia OOparieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBINOJHATH XUMHUUYECKUU
AKCHEPUMEHT (MIPEBPALIEHUS] OPraHUYECKUX BEIIECTB MPU HarpeBaHUM, MOJyUEHUE



STUJICHA W M3YYEHHE €ro CBOWCTB, Ka4€CTBEHHBIC pEAKIIMU OPraHUYEeCKHUX
BEILIECTB, JIEHAaTypalus OEJKOB NMpPHU HAarpeBaHWH, IIBETHHIE PEaKIHMH OEKOB) B
COOTBETCTBHM C TIpaBUJIaMM TEXHHKHA O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU U JIa0OPaTOPHBIM OOOpPYJOBAaHHEM, NPEACTABISATH PE3YyJIbTAThl
XUMHUYECKOTO JKCIEpUMEHTa B (OpME 3aluCH YpPaBHEHUH COOTBETCTBYIOIIHUX
peakiuii 1 GOopMyIHPOBaTh BEIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpPMAIMIO, IMOJIyYaeMYyK0 U3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MacCOBOM
nHpopMaruu, IHTepHeT 1 Ipyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJMIOAaTh  IpaBUJia  IKOJOTHYECKHU
11e71eco00pa3HOTr0 TOBEJACHUsIT B OBITY M TPYJOBOM JESATEIBHOCTH B IEJAX
COXpPAHEHHSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JCHCTBUSA Ha JKUBBIC OPraHU3MBbI OINPEJACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMUMAas cMbIci Tokazatens [IJIK, mosicHATh Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI W TIPEJOTBpAICHUST HX BPEIHOIO BO3JACHCTBHS HA OpPraHU3M
YEeJI0BEKa,

JUISL OOYYarOIIMXCS ¢ OrPpaHUYSCHHBIMHA BO3MOJKHOCTSIMH 3JIOPOBBS: YMEHHE
IPUMEHATh 3HAHHWS OO0 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHHWS BEIIESCTB H
XUMHYECKHUX SBIICHUI;

JUISL  CIIETIBIX M CNA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCHOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadueHuid JI. bpaitnsg mis 3amucu XUMHUYECKHX

dhopmyI.
11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckas
XAMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISFOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[O3HAHUU SIBIICHUH
Opupoasl, B  (OPMUPOBAHMM MBINUICHUS W  KYJbTypbl JIMYHOCTH, €&
(YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJIOTUYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHHWM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIIMe TOHATHS (XMMHYECKHUH 3JIEMEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIM O0O0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMUYECKAsI CBSA3b
(koBajIeHTHas, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIUNIMYECKas PelIéTKa,
TUIIBl  XUMHUYECKUX  pEaKIWi, PacTBOp, DJIEKTPOJIUTHI, HEIJIECKTPOIUTHI,
AJIEKTPOJIUTUYECKAsE JIUCCOLUAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW peakii, XUMUYECKOE PABHOBECHE); TECOPUM U 3aKOHBI (TEOopHs



BJICKTPOJIUTUYECKONU Aucconuanuu, nepuoaudeckud 3akoH [[. M. Menneneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUs U MPEBPAILCHUS SHEPTUU
MIPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XUMWYECKUX SIBJICHUH, (PAKTOJIOTHUYECKUE CBEACHHUS O CBOMNCTBAX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM HCTIOIb30BAHUU BAXKHEHIINX HEOPTaHMUECKUX
BEILIECTB B OBITY U MPAKTUYECKOM JIEATEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISIBISITh XapaKTePHbIE MPU3HAKKA TOHSTHUM,
YCTAaHABIIUBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IPU
OMMCAaHWH HEOPTraHWYECKHUX BEIIECTB U UX NPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHMM HCMOJb30BATh XUMHUUYECKYI) CHMBOJIUKY JIJIsI
cocTaBieHuss (OpMYJ BEIIECTB M YPAaBHEHMH XHMHYECKUX  pEaKIHil,
cucremarnueckyro HoMeHknIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, raméHas
W3BECTh, HETAIIEHASI U3BECTh, TUTHEBAs CO/A, MUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHU ONPENIENATh BaIGHTHOCTh U CTETIEHb OKUCJICHUS
XUMHYECKUX JIEMEHTOB B COEAMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJ€HTHAsi, MOHHAs, METAJUTMYECKast, BOJIOPOJHASI) B COSUHEHUSX, THI
KPUCTALTNYECKON pEeIETKH KOHKPETHOrO BellecTBa (aTOMHas, MOJICKYJIspHas,
HMOHHAasl, METAJJIMYECKAs), XapaKTep CpPe/ibl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHaBIIUBAaTh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OINpeIeI€HHOMY KJaccCy/TpyIime
COEIMHEHUH (MPOCTHIE BEIIECTBA — METAIbl U HEMETAJLIbI, OKCUJIbI, OCHOBAHUSI,
KHCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOIUYECKOro 3akoHa Jl.
N. MenaeneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOITYI0, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIINH;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoil CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, UCHOIb3ysS MOHIATHUS «s-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPTETUYECKHUE YPOBHUY, OOBSICHATh
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XMMHUYECKUX JJIEMEHTOB U MX COCAWHECHUU
no nepuoaam u rpynnam Ileproanueckoil cucteMbl XUMHUECKUX 3eMeHToB /I, U.
Menaeneena;

c(hOpMUPOBAaHHOCTh yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHYECKUE CBOMCTBA HEOPraHMYECKMX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHMUECKON CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEIIECTBAMHU C MOMOIILI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUK;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATH XUMHUYECKUE PEAKIHUH IO
pa3IMYHBIM TpU3HAKaM (YUCIY U COCTaBY pPEArupylolluX BEIIECTB, TEILIOBOMY



adekTy peaknuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JIEMEHTOB, OOpPaTUMOCTHU
peaKIuy, y9acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTaBJISITh YPAaBHEHHUS PEAKIMN Pa3IMYHBIX
TUTIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS peaKkii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHS, TTPU KOTOPBIX 3TH PEAKIIUM UAYT 10 KOHIIA;

chOpMHUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMH, IOATBEPKIAAIOIINE
KA4eCTBEHHBIA COCTAB pa3IMYHbIX HEOPraHMYECKUX BEIIECTB, pPaclO3HABaTh
OMBITHBIM IMYTEM MOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

chOpMHUPOBAHHOCTh YMEHHH  pPAaCKpbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOrO OanaHca
ATUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM
peaKIuy OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHelTHero Bo3aenctaus (mpuniui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpU30BaTh XHUMHUYECKHUE MPOIIECCHI,
JIe)KaIllKEe B OCHOBE IPOMBIIUICHHOIO MOJIYYE€HHUS CEPHOM KHUCIOTHI, aMMHaKa, a
TaKke CPOPMHUPOBAHHOCTH MPEACTABICHHH 00 OONIMX HAyYHBIX MNPHUHIUIIAX WU
AKOJIOTUYECKUX MTPOoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUSI C HUCIOIb30BaHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMHUYECKUX PEAKIIUSIX, MAcChl BEIIECTBA WM 00bEéMa Ta30B 1O U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAacce WIM 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU
BEILIECTB, TEIJIOBOTO 3(P(eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMS] MacChl
BEILIECTB, IPEBPAIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOTIOIATh MTpaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/ZI0O U J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXe IpaBWia OOpaIIeHUs C
BEILIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU IO BBINOJIHEHUIO J1aOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBHIMOJHATH XUMHUYCCKUU
AKCTIEPUMEHT (pa3yioKeHHEe MEePOKCHa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
OMpENENICHHEe Cpelbl PACTBOPOB BEIIECTB C TMOMOIIBI  YHUBEPCAIHHOTO
WHJIMKATOPa, BIUSHHAC PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIuu,
peakIuu MOHHOTO OOMEHa, KauyeCTBEHHBIE peakluM Ha cyibdar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HA KaTUOH aMMOHUSI, PEIICHHE IKCIIEPUMEHTAIbHBIX 3aJlay I0
temam «Metaiby U «HeMmetannael») B COOTBETCTBHM C MpaBWIaMH TEXHUKHU
0e30macHOCTH TIPH OOpAIllEHNH C BEIIECTBAMHU M JaOOPATOPHBIM 00OpPYAOBAHHEM,
IPEACTaBIATh PE3YyJAbTAThl XUMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX peakuuil U (HOPMyIUpOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB,;



c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIU3HPOBATh XHUMHUYECKYIO
UHPOpMALMIO, TMOJIYy4YyaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKaIu, IHTepHEeT U Apyrux);

chOopMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOAaTh  IpaBUjia  SKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBENEHUST B OBITY U TPYAOBOM JESATENBHOCTH B LEJAX
COXpaHEHUsI CBOErO 3J0POBbS M OKPY’KAIOIIEW INPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3CHCTBUS HA KUBBIE OPTaHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, modcHAT, Ha mpuMepax CcHocoObl yMEHBIIEHUS H
MIPENOTBPALICHUS X BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;

i1 00y4aromMXcsi ¢ OTPaHUYEHHBIMM BO3MOKHOCTSMH 3/0POBbS: YMEHUE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

i1 CIeNbIX W CHA0OBUIANIMX OOYyYaroIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHy0 cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu XuMUYECKUX

dhopmyr.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosanuyectBo 4yacos DJIEKTPOHHBIE

HanmenoBanue

Ne (undposbie)
pa3/iesioB U TeM Kontpoabnsie | IlpakTHyeckune

n/n Bcero o0pa3oBaTebHbIC
NMPOrpamMMbl padoThI padoTbI

pecypcsl

Pa3zgen 1. Teoperuueckue 0CHOBBI OPraHUYeCKOM XUMUM

[Ipenmer
OPraHUYeCKOu
xumuu. Teopus
1.1 CTpOECHUS 3
OpraHUYeCKUX
coeMHEeHUN A.
M. bytieposa

Uroro no pazaeny 3

Pa3nes 2. YrieBogopoasbl

[IpenenvHbie
2.1 YIJIEBOAOPOIbI 2
— aJIKaHbI

Henpenenbusie
YIJIEBOJOPOBL:
2.2 aJIKCHBI, 6 1
aJIKa/INEHBI,
AJIKUHBI

2.3 ApoMaThueckue 2




YIJI€BOIOPObI

[Ipuponnsie
WCTOYHUKHU
24 YIJIEBOJOPOIOB
1 UX

nepepaboTka

Hroro no pasaeny

13

Pasznea 3. Kucaopoaco

AECPKAIHNE OPraHUIECCKUE COCAUMHCHU S

3.1 Cruptsl. deHoun 3
AJbaeruasl.
Kap6oHoBsie
32 KHCJIOTHI. 7 1
CioXHBIE
3UpHI
33 VrieBoabl 3 1
Hroro no pazneny 13
Pa3znen 4. A3oTconeprkaniue opraHnyeckue coeIuHeHus
AMUHEL
4.1 AMUHOKHCIIOTEL 3
benkn
Uroro no pazaeny 3
Pazgen S. BbicokoMoJieKy/JIsIpHbIE COeIUHEHUS
ITnacTmaccsl.
5.1 Kayuyxn. 2
Boiokna
Uroro no pazaeny 2
OBIIEE
KOJIMYECTBO
4 2 2
YACOB 110 3
[TPOT'PAMME
11 KVIACC
KoanuecTBo yacos JIeKTPOHHbIE
HaumMmeHoBaHue
Ne (uudposbie)
pa3/1esioB U TeM Kontpoasnsbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpamMMbl padoTbI padoThI
pecypchl

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHUM

1.1 Crpoenue
aTOMOB.

[Tepuoanueckuit

3aKOH U

3




Ilepnonnueckas
cucreMa
XUMHUYECKHUX
anemeHToB /l. U.
MenneneeBa

1.2

Crpoenue
BEIIECTBA.
Mmuoroo6pasue
BEIIECTB

1.3

XUMHYECKUE
peakuun

Utoro no pazneny

13

Pasnen 2. Heopranmnue

CKaf XUMHUHA

2.1 Meraunbl 6 1
2.2 Hewmeramisl 9 1 1
Cas13b
)3 HEOPTraHUYECKHUX )
Y OpraHuYeCcKUux
BEIIIECTB
Uroro no pazaeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 | XuMUS U )KU3Hb 4
Uroro no pazaeny 4
OBUIEE
KOJIMYECTBO
YACOB IIO 34 2 3
[TPOI'PAMME
IHOYPOYHOE IIVIAHUPOBAHUNE
10 KIIACC
Ne KosmuecTBo yacos Jata JIEeKTPOHHbIE
uudposeie
n/ | Tema ypoka Bcer| Kontposbh | IIpakTnuec | u3y4eH
oOpa3oBareb
n 0 ble pa0doThl | Kue padoThl | HA
HbI€ pecypchl
[Ipenmer
OpraHUYeCKOu
1 XUMHH, €€ 1
BO3HMKHOBEHUE,
pa3BuTHE U
3HAYEHHE




Teopus crpoeHus
OpraHUYECKUX
coennHeHul A. M.
byrtneposa, eé
OCHOBHBIC
ITOJIOKCHU A

IIpencraBnenue o
KJaccu(puKaum
OpraHUYEeCcKuX
BEIIIECTB.
Howmenxkinarypa
(cucremaTuyeckas)
U TPUBHAJIbHbIC
Ha3BaHUS
OpraHUYeCcKuX
BEIIIECTB

AJIKaHEI: COCTaB U
CTpOCHUE,
TOMOJIOTUYECKUI

pan

Metan u 3Tan —
IIpOCTEHIINE
IIPEACTABUTENHN
aJIKaHOB

AJIKEHEI: COCTaB U
CTpOEHHUE, CBOMCTBA

OTUIJIEH U IPONWICH
— MIpOCTEeHIINe
IIPEICTaBUTENN
AJIKEHOB

[IpakTnueckas
pabora N2 1.
«ITomyuenne
STUJIEHA U U3yYECHHE
€ro CBOWCTB»

AJKaaueHbl.
byranguen-1,3 u
meTunoyTaauen-1,3.
[Tonyuenue
CHUHTETHYECKOTO
KaydyKa U Pe3HHBI

10

ANKUHBI: COCTaB U
0COOCHHOCTHU
CTpPOCHUH,
TOMOJIOTHYECKHI




psn. AueTuieH —
MPOCTEUIINN
IpEeJICTaBUTEIb
AJIKUHOB

11

Brrancnenus mo
YPaBHEHUIO
XHUMHYSCKOHN
peakuuu

12

ApeHbl: 6eH301 U
TOJIYOJI.
TokcHIHOCTH
apeHoB

13

I'emeTnaeckas cBA3b
YIJIEBOJAOPOJIOB,
MPUHAJIEKAIUX K
pa3IMYHBIM KJ1accam

14

[IpuponHsie
UCTOYHUKHU
YIJI€BOAOPOAOB:
IIPUPOJHBIN ra3 u
TIOITy THBIE
He(TAHbIC ra3bl,
HE(PTh U MPOTYKTHI
e€ nepepaboTKu

15

[Tpupoansie
VCTOYHUKHU
YTIIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
HOITyTHBIE
He(TAHbIC ra3bl,
HE(Tb U MPOTYKTHI
e€ mepepaboTKu

16

KontpoibHas
pabora 1o pazaeny
«YTIIeBOAOPOABD)

17

[IpenenbHbie
OJHOATOMHEIC
CIUPTBL: METAHONI U
9TaHOI.
Bonopoanas cBs3b

18

MHuoroaroMHBIE
CIIUPTHI:
STHJICHTTUKOJIb 1
TIIUUEPUH

19

DeHO: CTPOEHUE




MOJICKYJIHI,
dusnueckue u
XUMHYECKHE
CBOMCTBA,
IpUMEHECHUE

20

AJLIErnuan!:
dbopmanberua u
areTaabJaeTu/I.
AneToH

21

OIHOOCHOBHBIC
peaeabHbIe
KapOOHOBBIE
KHCJIOTHI:
MypaBbUHAas U
YKCyCHas

22

[IpakTnueckas
pabora N2 2.
«CBoiicTBa
pacTBopa yKCyCHOU
KHUCIIOTBD»

23

CreapuHoBas u
OJICMHOBASsI
KHCJIOTBI, KaK
NpeACTaBUTEIN
BBICIIIUX
KapOOHOBBIX KHCIIOT

24

Mp11a Kak conau
BBICIIIMX
KapOOHOBBIX
KHCIIOT, UX MOIOIIEE
JICUCTBUE

25

CrnoxxHbie 3UpPBI
KaK IMPOM3BOJIHEIC
KapOOHOBBIX
kuciot. ['maponus
CIIOKHBIX 3(hUPOB

26

Kupsl: rugponus,
pUMEHEHHE,
Ouosoruyeckas
POJIb KHUPOB

27

YrneBoasl: cOCTaB,
Kiaccuukanus.
Baxkueitmme
MIPEICTABUTEIH:
TJIF0K03a, PpykTO3a,




caxaposa

28

Kpaxman u
LEJITI003a KaK
MPUPOJIHBIE
HOJIUMEPDI

29

KonTponbHas
pabora o pazaeny
«Kucnopoaconepxa
e OPTaHNYeCcKue
COCIMHEHUS»

30

AMUHBI: METUJIIAMUH
W aHWINH

31

AMUHOKHCIIOTHI KaK
am(poTepHBbIe
OpraHuyYecKue
COEZMHEHUS, UX
Ouooruueckoe
3HavyeHue. [lenTuapl

32

benku xak
MIPUPOIHBIC
BBICOKOMOJIEKYJISIPH
bI€ COCJIMHEHUS

33

OCHOBHBIE TTIOHSITHSA
XHUMHH
BBICOKOMOJIEKYJISIPH
BIX COCTMHEHUU

34

OCHOBHBIE METO/IBI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COCTMHEHUH.
IInacTt™Maccsr,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO

YACOB I10
I[TPOTPAMME

34 2

11 KVIACC

N2

n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bce | KontpoJubh
ro ble padoThI

IIpakTnuec
KHe padoThl

JlaTa
H3Y4YeH
us

DJIEeKTPOHHbIE
nudposbie
o0pa3oBarteib
HbI€ pecypchl

XUMHYECKUN
3JIEMEHT. ATOM.




DneKTpoHHas
KOH(pHUTYypanus
aTOMOB

[Teprnoanuecknit
3aKO0H U
[Iepuonnueckas
CHCTEMAa XMMHYCCKHX
anemeHToB /I. U.
Menpaeneena, ux
CBS3b C COBPEMEHHOU
TEOpHUEN CTpOeHUs
aTOMOB

3aKOHOMEPHOCTH
W3MCHCHHUS CBOMCTB
XUMHYECKAX
9JIEMEHTOB U UX
COETUHEHUH 10
TpyIIaM U ePUOIaM.
3HayeHHEe
MIEPUOTUYECKOTO
3aKOHA U CHCTEMBI
XHUMHYSCKHUX
anementToB J.1.
Menneneena B
pPa3BUTHH HAYKH

CrpoeHue BeliecTna.
XuMuueckasi CBSI3b,
€€ BUJIbI; MEXaHU3MBI
o0Opa3oBaHUs
KOBAJICHTHOM CBS3H.
Bonopoanas cBsi3b

BanentnocTs.
DIEeKTPOOTpULIATENbH
octh. CTeneHb
OKHCJICHHMS.
BemtecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUS

ITonsarue o
JUCTIEPCHBIX
cucremMax. MIcTuHHEIC
Y KOJUIOMTHEIS
pactBopbl. MaccoBast
JIOJISI BEIIECTBA B




pactBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX
COCTHEHU.
I'enernueckas CBA3b
HEOPraHUYECKUX
BEIIIECTB, PA3IMYHBIX
KJIACCOB

Knaccudukanus
XUMHYECKUX PEaKIui
B HEOPraHUYECKON U
OpraHu4YeCcKOu
XHUMHHU. 3aKOH
COXpPAHEHUS MacChl
BEIIIECTB; 3aKOH
COXpAaHEHUS U
MIPEBPALLICHUS
SHEPruu Mnpu
XUMHYECKAX
peakuax

CKopocThb peakiuu.
OOpatuMble peakuuu.
XUMHYECKOE
paBHOBecHe

10

[IpakTuueckas pabora

NQ 1. «Bausanaue
pa3nuuHbIX (AaKTOPOB
Ha CKOPOCTh
XUMHYECKOM
pEaKIIII»

11

DNEeKTPOIUTHYECKAS
JCCOLIAIHS.
[TonsiTue o
BOJIOPOJHOM
nokasarene (pH)
pactBopa. Peakiuu
MOHHOTO OOMeHa.
['uaponus
OpPTraHUYeCKUX U
HEOPraHUYECKUX
BEIIIECTB

12

OKUCITUTEITBHO-
BOCCTaHOBUTEILHEIC
peakuuu. [Tonsitue 06




ANEKTPOIIN3E
pacIuiaBoB u
pacTBOPOB coJier

13

KonTtponbHas pabota
0 pa3feny
«Teopernyeckue
OCHOBBI XUMUI»

14

Mertamnsl, ux
MTOJIOKCHHE B
[Tepuonnueckon
CHCTEME XMMUYECKUX
anemeHToB /l. M.
Menpeneena u
0COOCHHOCTH
CTPOCHHUS aTOMOB.
O6mue puznueckue
CBOICTBA METAJIIIOB

15

CrnnaBel METaJIIOB.
DNEKTPOXUMHUYECKHUN
P HAIIPSKEHU I
METAJIJIOB

16

XUMUYECKHUE
CBOMCTBA Ba)KHEHUIITHX
METaJIJIOB (HATPUH,
KaJiii, KaJlbITUH,
MarHui, aJfOMUHHN )
U UX COCTUHECHUN

17

XuMHYeCcKre
CBOMCTBA XpoMa,
MEIU U UX
COEeIMHEHUN

18

XuMuyeckue
CBOMCTBA IIMHKA,
JKene3a U ux
COCTUHEHUN

19

[IpakTuueckas pabora
NQ 2. "Pemenne
SKCIEPUMEHTAJIbHBIX
3aJ1a4 110 TEME
«MeTaiuie»"

20

Hewmerannsl, ux
MIOJIOXKEHUE B
[Tepronnueckoi
CUCTEME XUMUYECKUX
snemeHnToB JI. U.




MeunneneeBa n
0COOEHHOCTH
CTPOCHHUS aTOMOB

21

dusnyeckue
CBOMCTBa
HEMETAaJUIOB.
AnnoTponus
HEMETaJIoB (Ha
npUMepe KUCIopoa,
cepsl, pochopa u
yraepoaa)

22

XuMuyeckue
CBOMCTBA T'aJIOTCHOB,
Cephl U UX
COCTUHEHUN

23

XUMHYECKHe
CBOMCTBA a30Ta,
¢dochopa u ux
COCTUHEHUN

24

XUMUYECKUE
CBOMCTBA yIiIepoaa,
KPEMHHUS U UX
COEIMHEHU I

25

[Tpumenenue
BaKHEHUIITHX
HEMETAJIJIOB U MX
COCTUHEHUN

26

O06o06mIcHuE U
CUCTEeMaTH3aIHs
3HAHUH T10 TeME
«HemeTams.
Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX PEAKIUn
U TEPMOXUMHYECKHE
pac4€Thl

27

[TpakTrueckas padoTa
NQ 3. «Pemrenne
IKCIIEPUMEHTAITLHBIX
3a71a4 [10 TEME
"HemeTtanns!"»

28

KoHnTtponbHas pabota
o teMaM «MeTayibD
n «HemeTtamiey

29

HeopFaHI/I‘{eCKI/IC u




OpraHUYECKUE
KHUCJIOTBI.
Heoprannueckue n
OpTraHUYECKUE
OCHOBaHUS

AmdoTepHbIe
HEOpraHUYeCcKUe U
OpraHuyYecKue
COCTMHEHUSL.
I'eneTnueckas cBs3b
HEOPraHUYECKUX U

30

OpraHUYECKUX
BELIECTB

Ponp xumuu B
obecrnieueHNn
9KOJIOTHYCCKOH,
31 SHEPreTUYECKON 1 1
MHIIECBOM
0€e30IacHOCTH,
Pa3BUTHU MEIUITHHBI

[pencraBnenus 00
OOIINX HAyYHBIX
HPHHIHITIAX

32 | P
IPOMBILIICHHOTO
TIOJTyYCHHS

BaXXHEUIIINX BEIICCTB

Yenosek B Mupe
33 | BewecTB H 1
MaTepuasoB

XUMUs U 300pOBbE
YeJIoBeKa

34

OBIIEE KOJIMYECTBO
YACOB I10 34 2 3
[TPOTPAMME

YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA




METOINYECKUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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