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HOACHUTEJBHASA 3AITNCKA

[IporpammMa 1O XWUMUM Ha YPOBHE CpEAHET0 O0O0mero ooOpa3oBaHUs
pa3pabotana Ha ocHoBe dexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepannny», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHON MPOrpaMMbl CpeaHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DegepaibHOM  rOCYJAPCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHusanusx Poccuiickoi
Oenepanuy, peaTM3yIOINIMX OCHOBHBIE 00pa3oBaTeiIbHBIE MPOTPaAaMMBI, U
OCHOBHBIX TONOKeHH «Ctparerun pa3BuTusi BocnuTanuss B Poccuiickoit
Oenepanuu Ha nepuon a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUSA 00ydaroUIuxcsl CpeAcTBaMu
yaeOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyaibHble ToyioxkeHuss ®I'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
colepKaHusl, PE3yJIbTaTOB OO0yuYeHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTebHON  OpraHu3alliy, SBISETCA HEOThEMJIEMON dYacThl0 WX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAallOM peaju3ali  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. IJTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPHI
YeJIOBEeKa, a TakKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0pOBBI0 M TPUPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
00yyarommXxcsi Ha YPOBHE CPEIHEro 0o0IIero oOpa3oBaHus CpeICTBaMU Yu4eOHOTO
npeamMera «XHUMHS», COJEPKAHUE U TIOCTPOCHHE KOTOPOrO OIpENENCHbl B
nporpaMMe 1O XUMHUHU C YYETOM CHeNU(PUKA HAYKH XUMHH, €€ 3HAYCHHS B
MO3HAHWU TPUPOJLI M B MaTEpPUAIBHOU JKM3HH OOIIECTBA, a TakkKe C y4ETOM
oOmux 1ened W TNPUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oduiero oopazosanusi B Poccuiickoii denepanum.

XuMUsL KaK AJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYIO0 pOJib B
COBPEMEHHOW IMBWIM3AINHU, B CO3/IaHUMA HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
Ona BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTaBIEHUS 00 OKpYKAlOUIEM MHUpE KaK O €JUHCTBE
IPUPOJIBI U YeJOoBeKa, KOTopoe (GopMuUpyeTcs B XMMUU Ha OCHOBE IMOHHUMAHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEro MHpa, OCO3HAHHS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aUMOJAEHCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHUs CTaJIa
HEOThEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHas XMMHS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HalpaBlieHA HAa pELIeHHe
rJ100aJbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MacCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLUUIIAMH CPEIHEr0 OOIIETro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM ypOBEHb
U3YYEHHS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOJMMYI0O WM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCHEIIHOTO BKJIKYEHHS B JKU3Hb COLMYyMa, IPOJOJKEHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOpraHWYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIel XUMHUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3Yy4YEHUHU
npeaMera o0OecreyuBaeT BO3MOXXHOCTh PACCMOTPEHUS BCErO0 MHOI000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkanus KypcoB — «Opranuyeckas xumusi» u «OOmias u
HeopraHuyeckas XUMHUs» copMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI0 TMOJAXO0Ja K U3Y4YeHUI0 ydyeOHOro marepuana M 0OyCIIOBJ€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHsAX. Tak, B Kypce OpPraHM4ECKOM XHMHUH BEIIECTBA
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCAMHEHNH, a TaKXKE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
NOpPENCTaBICHUA O CTpOoeHHH BemecTB. (CBeleHUs 00 H3y4aeMblXx B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB IO CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COCIMHEHHW. B Kypce OpraHMdeckor XHWMHUHU NOJY4YarOT pPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEepPBOHAYAIbHbBIE
IPEICTAaBICHUS O XMMUYECKON CBS3M, KIaCCU(PUKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIAH.

[lon HOBBIM yrjaoM 3peHUss B THpeaMmeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs M3yYCHHbIH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
TEOPETUYECKU Marepuan H (PaKkTOJOrMYECKHME CBEIEHUS O BellecTBaX U
xuMuueckoil peakiuu. Tak, B yacTHocTH, B Kypce «OOIasi U HeOpraHudeckas
XUMUSD» 00ydaromuMcsl TPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX IO3ULINH,



rIIy0)Ke TIOHSATh HUCTOPUYECKOE U3MEHEHHE (YHKIUMH H3TOro 3aKkoHa — OT
000011ar01IeH 10 0OBSICHSIOIIEH U TPOTHOZUPYIOIICH.

Enwnas cucreMa 3HaHWN O BaKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBAax W MPUMEHCHHH, a TAKKE€ O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHseTrcs B Kypcax 10 um 11 xknaccos
AJIEeMEHTaMHU COJIEP)KaHMsI, HMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojib B TO3HABATEIHHON W TMPAKTHYECKOU
JESTETPHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKCHHUS K MPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIIMBATh WHGOPMAIUIO U
NpPUMEHATh €€ IS TIOTIOJHEHUS 3HaHWM, peNIeHUS WHTEUICKTYalbHbIX U
IKCIIEPUMEHTATILHBIX MCCIIEI0BATENHCKUX 3a/1a4u. B 11e10M copepkanrue yaeOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  HM3YyYEHHs] OPUEHTHUPOBAHO  Ha
dbopMupoBaHre y OOy4YalOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
bunocohckux HAEH, TaKUX KaK: MaTepUalbHOE E€IMHCTBO HEOPTAaHHMYECKOTO M
OpTraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHBOPEUYUN MEXKIYy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMH, OCO3HAHNE PO XUMHUHU B PEIICHUU SKOJOTHUECKHUX IpooieM, a
TakKe MPo0JIeM cOepexEHUST IHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTepPHUaAJIOB.

B nmnmane pemeHus 3amad  BOCHHUTAHHS, Pa3BUTUS U COIMATHM3AIUA
oOydJaronmxcst TPUHATHIE MPOrpaMMON MO XHMMHUM TOJIXOJbI K OINPEIEICHHUIO
colepKaHUsT M TOCTPOCHHUS TPEAMETa MPEayCMATPUBAIOT  (HOPMHUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEKIUX 0a30Bo€ 3HAYEHUE s
Pa3MUYHBIX BHJIOB JICSITEIBHOCTU: pEIICHUS TMpoOJieM, TOWUCKa, aHaldu3a W
00paboTku uHbopMaIuu, HeOOXOAUMBIX IS TPUOOPETEHUSI OTIbITA TPAKTUYECKON
U HCCIEJ0BATENIbCKON JEeATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemnonaBaHuWs XMMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK ¥ HA YPOBHE CPEIHETO O0IIETro 00pa30BaHUs, IIPH ONPEACICHUN
coJiepKaTeIbHOW XapaKTEepPUCTUKHU IIeJied H3y4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHWSI, MPAKTHYECKOU
JESITETHHOCTH YE€JIOBEKa M KaK OJTHOTO W3 KOMIIOHEHTOB MHUPOBOUW KyIbTyphl. C
METOJIMYECKOW TOUKM 3PEHHUsI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
peIMEeTa SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMU LEJISIMU HU3YyYEHUS IMpEIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBIIAIOTCSA:

e (opMUpOBaHME CHUCTEMbl XHWMHYECKHX 3HAHMM Kak BakHeHIen
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXKaT KIIIOYEBBIC MOHATHUS, (PYyHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O03HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (dopMHpPOBAHKE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHi, HEOOXOMUMBIX JUIsi MpUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B IPUPOJIC, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHUU U CIOCOOOB JEATEILHOCTH, CBSI3aHHBIX ¢ HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIO/IEHUEM TpPaBHII
6e30macHOro o0palieHust ¢ BelecTBaMu.

Hapsiny ¢ atuM, copepxaTenbHasi XapaKTepUCTHKa IIeJIed U 3a/1a4 U3y4yeHus
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CUCTEME CpeaHero obuiero odpazoBanus. Ceroans B
NpernoJaBaHu XUMHH B OONbIIEH  CTENEeHM OTHAETCS  MPEeANOoUYTeHUE
PAKTUYECKON KOMIIOHEHTE COJAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBINTYCKHHMKA OO0IIe00pa30BaTEeIbHON OpraHU3ally, BIAJCIONIETO HE
HA0OpOM 3HAHUM, a (PYHKIMOHAIBLHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO TOJIyYEHUs 3HAHUW M MPUMEHEHUS UX B PEaJbHOM >KU3HU
JUISL pEIICHUS] TPAKTUYECKUX 3a/1au.

B cBs3u ¢ 3TUM mnpu u3yueHUM mnpeameTa «XUMUS» JOMHHHUPYIOIIEe
3Ha4Y€HUE MPUOOPETAIOT TAKKE LIENU U 3a]]a4M, KaK:

azanTanus 00ydaronIuxcsi K YCIOBUSIM JUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMHupoBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEUIECTBAMU U UX
IPUMEHECHUEM;

dbopMupoBaHUe y O0OyYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMIIETEHIIMI), HMMEIOIINX YHHBEPCAJIbHOE 3HAYEHUE JI1 Pa3IUYHbIX BHUJIOB
NESTENBHOCTU: PEIIeHUs MpoOJeM, MOUCKa, aHaIu3a U 00paboTKu MH(POpPMAIIUH,
HEOOXOJIUMBIX JIII TPUOOPETEeHMs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe IS OIEHKH C MO3UIUH
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUSA BEIIECTB U XUMHUYECKHUX
MPOLIECCOB HA OPTraHU3M YE€JI0BEKa U IPUPOTHYIO CPEY;



pa3BUTHE TO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00yUaIONMXCs: CIIOCOOHOCTH CaMOCTOSATEIHHO MPHOOPETATh HOBBIC
3HAHUS 110 XMMHUHU B COOTBETCTBHUH C )KM3HCHHBIMHU MMOTPEOHOCTSAMH, UCIIOIH30BATh
COBpeMEeHHBbIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJI TIONCKA U aHaln3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJICP KAHMS;

dopMuUpOBaHKE U pa3BUTHE Y 00YUJAIONIUXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOJIFO1aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHUHM W TPOBEICHUH XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydYarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOMN
HANpPaBIEHHOCTH XUMHUHU, €€ BAKHOW PONHM B PEHICHHH TIOO0ATBHBIX TPOOIIEeM
PaIMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOTIOJHEHUS SHEPTCTHUCCKUX PECYPCOB H
COXpaHEHUsI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0pPOBBIO, a TaKKe MPUOOPETEHUS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM Ui TPUHSITHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuebHoMm mmaHe cpemHero oOmiero oOpa3oBaHUsS Y4E€OHBIM TpeAMET
«XuMus», U3y4aeMblii Ha 0a30BOM YpPOBHE, SBJISIETCS OOS3aTEIBHBIM yUEOHBIM
IPEIMETOM.

OO61iee YnucIo 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oOrmero odpazoBaHus, coctapisieT 68 dacoB: B 10 kimacce — 34 yaca (1
yac B Heent0), B 11 kmacce — 34 yaca (1 yac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHMYeCcKO XUMUM

[IpenMeTr opraHM4ecKOl XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB W MAaTEpUANIOB. Teopusi CTPOCHUS OPTaHUYECKUX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHBIE MOJI0KEeHHSI. CTPYKTYpHBIE (POPMYIIBI
OpraHMyYecKux BemecTB. ['omomnorusi, wu3zoMepus. XuMHUUYECKas CBSI3b B
OpraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHuyeckux BemiecTB. HomeHnknaTtypa
OpPraHUYeCKUX COCJUHEHUM (CUCTEMaThueckas) W TpUBUAJIbHbIC Ha3BaHUS
BAKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEUIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHE ¢ O0pa3laMud OpPraHMYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
OMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
P HarpeBaHuu (TUTaBJICHHE, OOYTIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMW psaA. MeraH u dTaH —
NpOCTEHIINE TPEACTaBUTENN aJKaHOB: (U3UYECKHE M XHUMHYECKHE CBOMCTBa
(peakuuu 3aMelleHUusT U TOPEHHMs), HAXOXKACHUE B MPUPOJEC, IOIyYEHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIEH U MPONWIEH —
MPOCTEHIINE TPEACTABUTENIN aJKCHOB: (U3UYECKHE M XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpaTalldd, OKHUCIEHUS U
MOJIMMEPU3ALINH ), TOJyYEHUE U IPUMEHECHHUE.

Ankanuensl: Oytaauen-1,3 um MerunOyrtamueH-1,3: cTpoeHue, BaKHEUIHE
XUMUYECKHe CBOMCTBa (peakuus moiaumepusanuu). [lomyyeHue CHUHTETUYECKOTO
KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psill. ALICTUICH
— TMPOCTEHUIINIA TPEICTABUTENb AJIKHHOB: COCTaB, CTpOCHHUE, (DU3UYECKUE W
XUMUYECKHE CBOMCTBA (pEakiMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U IPUMEHEHUE.

Apensbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XMMHYECKUE CBOMICTBA
(peakuuu raJloreHUPOBAaHUS M HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHe. Tonyon:
cocmas, cmpoeHue, uuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOAydeHue u npumerneHue. TOKCUYHOCTD



apeHoB. ['eHeTHyeckas CBsS3b MEXIAy YIVIEBOJOPOAAMM, NPHHALICKAIIMMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble MCTOYHUKH YTriAeBOAOPOJAOB. [IpupoaHbiii Tra3 W MONyTHbBIE
HedTsaHbie Ta3pl. Hedts m e€ mpoucxoxnenue. CrocoObl nepepaboTku HePTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUHM, KaTalUTHYEeCKHil), nuponu3. I[Ipoaykrsl
nepepadoTku HepTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITY. KaMeHHbBIN
yTOJb U POAYKTHI €ro MepepadoTKU.

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HX MpPEeBpallCHUI:
O3HaKoOMJIeHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB U PE3UHBI, KOJUIEKIUU
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOAHBIX, TPOBEICHUE MPAKTUYECKON pabOThl: MOJYyUYEHUE ITUIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Borunicnenuss mo ypaBHEHMIO XUMHYECKOW peakuuud (Macchl, o0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJYKTa PEAKIMH 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

Kuciiopoaconepskamue opranHu4ecKue coeJMHeHusl

[IpenenpHble OOHOATOMHBIE CHUPTBHL. MeETaHON W 3TaHON: CTPOCHHME,
¢usznyeckue U XUMUYECKHE CBOMCTBA (pEaKkIUH C aKTHUBHBIMHU METaJlIaMH,
rajoreHOBOJIOPOJIaMH, TOPEHUE), NpPUMEHEHHE. BOIOpOIHBIE CBA3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbBIE ~ CHOUPTBL. OJTWIEHIJMKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJECHCTBHE CO IIEIOYHBIMU
MeTaJjllaMH, KauyeCTBEHHas pEaKUus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBue Ha
opranusM yenoBeka. [[pumMeHneHrne rimmuepuHa U STUIIEHTJIMKOJIS.

@DeHOJI: CTPOCHHE MOJIEKYJbl, (PU3NYECKHEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts Penomna. [Ilpumenenue genona.

Anpperunpl M kemowuwvl. PopManmpIErHl, ALETAIBIACTHI:  CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peakUMU OKHMCIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), TOJyUYEHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XHMUYECKHE CBOWMCTBA (CBOMCTBA,
oOmiue JuIsl Kiacca KUCIOT, peakius 3TepuuKalnn), moIydyeHue U MpUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KuCHOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. buonorndeckas
POJIb XKHUPOB.




VYrneBoabl:  cocraB, KilacCUHKanus — YrieBoJoB  (MOHO-, JU- H
nosicaxapubl). ['oko3a — npocTelinii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuom Menu(ll), oxkucineHne ammuadyHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaAXOXJECHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnonosa kak npupojsbie noaumepsl. CTpoeHne Kpaxmana U
Heuosio3bl.  PU3MUEeCKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THApPOIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpALICHUI:
poBe/ieHHe, HAOJIIOJICHHE W ONKMCAHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBUE TIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruoB (OKUCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmemu(ll), B3ammopeiicTBue Kpaxmana ¢ HOAOM),
IIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHble 3anayu.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuud (Macchl, o0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcoaeprkauue oOpraHM4eckue COeIMHEeHHUS.

AMMHOKHCIIOTBI KaK aM(pOTEpHbIE OpraHuyeckue coeauHeHus. dusnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe INMLKHA). bronornuyeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU Ha OEJIKU.

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IpPEBpaALICHUI:
HaAOJIIO/ICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYypalus OCJIKOB MpHU
HarpeBaHUM, LIBETHbIE PEaKlUU OEIKOB.

BbicokoMoJIeKY IsIpHbIE COeIUHEHM S

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPHU3ALMHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHSI.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX IpPEBpallCHUI:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXxnpeaMeTHBIX CBS3€M NPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTUWA, TaK W TOHSTUU, SIBIAIOIIAXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIE MMOHSATHA: SBJICHUE, HAYYHBIN (DaKT, rUTIOTE3a,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KiacCUu(PUKalUs, MePUOAUIHOCTh, HAOII0ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJACIIUPOBAHUE.

®u3uka: MaTepus, DHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTOoCMHTE3, OMOJIOTMYECKH AaKTHUBHBIC BellecTBa (O€NKH, YIJIEBOMBI, KHPHI,
(epMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIMBO,
pecypcsl.

TexHoJIOrUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBbHOIO MUTAHUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMUYeCcKHil 3aeMeHT. AToM. Sapo aroma, H30TOMbL. DIEKTPOHHAS
000J109Ka. DHEPreTUYeCcKue YPOBHU, MTOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/iesieHUs] 3JEKTPOHOB MO OpOUTasiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIESKTPOHHASI KOH(PUTYpaIKs ATOMOB.

[lepnoanueckuii 3akoH U [lepuonnyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cucTemsl
xumuueckux siemeHToB . M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUENW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSA CBOWCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX M CIOXXHBIX BEHIECTB MO TPYyIIaM U MEPUOJAM.
3HaueHHE NIEPHUOIUUECKOT0 3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHMYECKasi CBsi3b. BuAbl XHMHYECKON CBSI3U
(KoBaJIeHTHasI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKON CBsA3M (OOMEHHBII U  JIOHOPHO-
aKkuenTtopHslii). BomoponHas cBA3b. BaneHTHOCTb. OJEKTPOOTPHULATEIBHOCTB.
Crenenb okucieHus. MoHBI: KaTHOHBI M aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKHU.

[TonsTne o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEIIEeCTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHUM. Homenknatypa
HEOPraHUYECKUX BeleCcTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKAIUX K PA3TMYHBIM KJIaccaM.

Xumuueckas — peaknusa.  Kimaccupukanmms — XUMHUECKMX — peakmuii B
HEOPraHMYECKOM M OpPraHWYeCKOM XHWMHH. 3aKOH COXPAHEHHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NTPU XUMUUECKUX PEAKLIHIX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT pazluyHbIX pakrtopoB. OOpaTuMbIe
peakuuu. XuMu4yeckoe paBHoBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
xuMu4eckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nucconnanus. CuiabHbIE U clla0dblie AMeKTponThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEUIECTB M HMX MPEBPALICHUNA:
neMoHcTpanus Tabnun «lleproguyeckas cuctema XuMHYecKux 3iaeMmeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENeN KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEeHUE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIOKEHUE TIEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIbIO YHUBEPCAIBHOTO HWHJMKATOpPA, PEaKIUW HOHHOTO OOMEHA),
IPOBEJICHUE NIPAKTUYECKON paboThl «BrusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKLIUM.

Pacuérnbie 3amaun.

Pacuétel 10 ypaBHEHMAM XUMHUYECKHX pEAKIMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, PaCU€Thl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilonoxenune HemerauioB B Ilepuoandeckoir  cucreme
xumuueckux sneMentoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
@®u3nyecKre CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMEpe
KHCJIOpPOJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpEeMHHs)) W HMX  COCAUHEHUU  (OKCHJIOB,
KHCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHECHUMU.



Meramnsl. Ilonoxenue meramioB B llepuoanueckon cucreMe XMMHYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O0mume ¢uzndeckue cBoiicTBa MeTaioB. CIulaBbl METAJLIOB.
DIEeKTPOXUMHYECKUH PsiJl HAIIPSKEHUN METAJIOB.

XUMHUYECKUE CBOMCTBA BAXHEMIIIUX METAIOB (HATPUM, KaJIMi, KaJblIHM,
MarHui, amoMUHUH, [IUHK, XPOM, JKeJIe30, Me/Ib) U UX COCIMHEHHUI.

OO6mue crocoObl MoayyeHus MeTaioB. [IpuMmeHeHue MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTANIbHBIE METOJIbl M3YyYEeHHUS BEUIECTB M HMX MPEBPALICHUNA:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 0O0pa3IOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3aJ]]a4, HaONIOJICHHEe M OINHCAHHE JAEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI04Yei, KAYeCTBEHHbIC PEAKI[MU Ha KATUOHBI METAJIOB).

Pacuérnble 3anaum.

Pacuérel maccel BemiecTBa M 00BbEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYAaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tbl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEET MPUMECH.

XuMus U KM3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPTeTUYECKOW U THILEBOU
0€30MacHOCTU, Pa3BUTUM MeIUIMHBL. [loHATHE O HAyYHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHIUNAX TPOMBIILICHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MATEpUATIOB: BAXKHEUIINE CTPOUTEIbHBIE
Marepuaidbl, KOHCTPYKIIMOHHBIE MAaTE€pHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTtepuanbl JJs JJIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAIbHBIC
yao0OpeHus.

XuMusi U 3I0pOBbE YEIIOBEKA: MpaBUJia HCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBujia 0€30MaCHOTO KCIOIb30BaHUS MPENapaToOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed TpU  HM3yYeHMH  OOmed u
HEOpPraHM4ecKorM XuMuM B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX ECTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHSATUN, SBIISIOUIUXCS
CHUCTEMHBIMM JJIS1 OTAEJBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO [TUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE TMOHSATHS: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCHU(pUKAIMS, TEePUOJAUYHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



®usuka: MaTepus, SHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHB, BEIIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIWYMHBI U €AUHHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MmuHepanbl, TOpHBIE MOPOJBI, MOJE3HBIE UCKOMAEMBbIE, TOIIUBO,
pecypchl.

TexHoyorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypIusi, MPOU3BOJICTBO
CTPOMTENIBHBIX MATEPHUANIOB, CEJIIbCKOXO35WCTBEHHOE IPOU3BOJICTBO, MHILEBAs
MPOMBINIJIEHHOCTh,  (hapMarleBTUUECKass  IPOMBIIIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBauBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHS
0o0Oy4JaroluMHUCsl MPOrpaMM CpeAHEero o0mero o0pa3oBaHUsS (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMETHbIM). HaydHOo-MeToauyeckoil OCHOBOW st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBMM € CHCTEMHO-AESATEIBHOCTHBIM IOAXOIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOECHUA INpeaMeTa «XHUMHs» Ha ypPOBHE CPEIHETO
o01rero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIUMHCS POCCUHUCKOM TPaKTaHCKOM HUIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEEIIEHUIO;

HaJINYUE MOTUBAIIUU K O0yUEHHUIO;

LeJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEW M UCTOPUUYECKUX TPAJULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYAlOIMXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIIbHOCTH LEHHOCTHO-CMBICIIOBBIMHA yYCTAHOBKAaMH, NPHUCYIIMMHU LETOCTHOU
CHUCTEME XMMHUECKOro o0pa3oBaHus;

HaJIMYUE NMPABOCO3HAHUS IKOJIOTMUECKON KYJIbTYpbl U CHOCOOHOCTH CTaBHUTh
LU U CTPOUTH )KU3HEHHbBIE TJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS IpeaMeTa «XHMHS» JOCTUTAIOTCA B
€IUHCTBE YYEOHOW M BOCIUTATEIbHON JEATEIBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COLUOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJieaJjaMUd POCCUHCKOrO TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  MpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHUS JINYHOCTHU
00yyaromuxcs.

JInuyHOCTHBIE pE3yJIbTAaThl OCBOECHUS IIpeaMeTa «XUMHUSD»  OTPakKaroT
c(OpMHUPOBAHHOCTh OTbITa I[TO3HABATEILHOW U MPAKTUYECKON JIESITEIIbHOCTH
oOyyJaronuxcst o peaausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacTHU:

1) rpa:kaaHCKOT0 BOCTIUTAHMS:

OCO3HaHUs 00yYaroIMMHCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHAS O COLMAJIbHBIX HOPMax W MPaBUJIAX MEKINYHOCTHBIX
OTHOILLIEHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PELIEHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJU3€ PA3IUYHBIX BUJIOB YUEOHOH AEATEIbHOCTY;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIuI0
OTE€UYECTBEHHON XUMMHHU,

yB@XEHHUA K MPOIECCY TBOPUECTBA B 00JACTH TEOPHUH U IMPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pPe3yJIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpPECAa M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U MOCIEIYIOLIEM
aHaJin3e MHPOpPMAIMU O MEePEOBBIX JOCTIXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJHEACTBUI 3THX
IOCTYIIKOB;

4) gopmMupoBaHus KyJbTYPHbI 310POBbS:

NOHUMAaHUSl 1EHHOCTEH 30poBOro u 0Oe30macHoro oopasza >KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBui 0€30MacHOro OOpalleHuss ¢ BEHIECTBAMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NPaBWJl HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUsl MOCNEACTBUM W HEMPUATHS BPEAHBIX MPHUBBIYEK (YIOTpeOsIeHUs
aJIKOT0Jisl, HAPKOTHKOB, KYPEHHS]);

5) Tpy10BOIr0 BOCIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeJOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJE€3HOM, TBOPYECKOM W  JpPYruxX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 33734
COILIMAJIbHON HAIMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPodeccuidl pa3auyHoro poja, B TOM
YHCJie Ha OCHOBE MPUMEHEHHS MPEeIMETHBIX 3HAHUH TI0 XUMUU;

YBaKEHHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOH TPACKTOPUHU
obpazoBaHus, Oyaymiell npodeccuu W peaau3alid COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) IK0JIOrH4eCcKOro BOCIIMTAHUSA:

AKOJOTHYECKU IIEIECO00pa3HOTO0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

NOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIIUSHHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTIKCHUN XUMUU A
pelIeHus BOIPOCOB PAllMOHAIBHOTO TPUPOOTI0JIb30BAHMS;

AKTUBHOTO HENPUATHUS JCHUCTBUU, IPUHOCIIIMX Bpel OKPYKarOLIEH
OPUPOAHON cpejie, YMEHHsSI MPOrHO3UPOBATH HEOJATONMPUATHBIE IKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U NMPEOTBPAIATh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS UMM B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO IIPOTHBOCTOSITH HJIEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHMS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBILIUIEHUS, CO3JaHUU IETOCTHOTO
IIPEICTaBICHUS 00 OKpY)KAIOIIEM MHUpE KaK O €IUHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWU TMpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHUS,

yOeXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMMHMHM JJI1 COBPEMEHHOMU
IUBWIN3ALMU: B €€ TyMaHUCTHUUYECKON HAMpPaBICHHOCTH U BaXXHOM pOJIH B
CO37IaHUU HOBOW 0a3bl MaTepUaIbLHON KYJIbTYpPBI, PEIICHUN TII00ATBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHUS YEITOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIIEBON U
AKOJIOTMYECKON Oe30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00CCTICYCHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHON KU3HM KaXKJIOro YJieHa
00IIecTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: MOHHMAHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUI OKPY’KAIOIIET0 MUpPA U
POUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIIUXCSA JaHHBIX C LEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEJIBHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHUSA U1
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKON EATEIbHOCTH;

FOTOBHOCTM M CIHOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMA IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpEca K OCOOCHHOCTSIM TpyJAa B paznuyHbIX chepax mpodeccroHambHOM

NEATEIIbHOCTH.
METAITPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YYEOHOTO TMpeaMeTa «XHUMHUs» Ha
YPOBHE CpeJHET0 00111er0 00pa30oBaHUs BKIIOYAIOT:

3HAYUMBbIE  JUIS GbopMHpOBaHHA  MHPOBO33PEHHUSI  OOYyYarOIIMUXCSH
MEXKIUCHUIUIMHAPHBIE (MEXKMIPEIMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarollue
IIEJTOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIECTBO, SHEPIHs, SIBICHUE,
poLece, CUCTEMa, HayYHbIA (pakT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeA0BaHUE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIE yUeOHbIEC NEUCTBUA (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmMupoBaHue GyHKITMOHATBHOMN
TPaMOTHOCTH H COITMAIEHON KOMITETEHITUU 00yUarOINXCs;
CIIOCOOHOCTD oOyyJarommxcst HCII0JIb30BaTh OCBOECHHBIE

MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHUBEPCAIbHBIC YUCOHBIC
JICUCTBHUSI B IO3HABATEIILHOW U COLMAIIBHON ITPAKTHUKE.

MeranpenMeTHblE PE3YyJbTAaThl OTPAXKAKOT OBJIAJICHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JNEUCTBUSIMU.

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 0a30Bble JJOrNYeCKHe IeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNeNATh LeJd ACATEIbHOCTH, 3ajaBasi MmapameTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C MTOCTABICHHBIMHU LIEIISIMU;

WCIIOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS —
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JUIsl OOBSCHEHUS! OTACIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUA M KpPUTEpUHM JJs KIacCU(PUKAUUKU BEIIECTB U
XUMHUYECKUX PEAKIUN;

yCTaHaBIMBaTh MPUYMHHO-CICACTBEHHBIE CBSI3M MEXAYy H3y4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKIeHusi (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
AQHAJIOrUM), BBIABISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUYMS B paccMaTpHUBAEMBIX
ABIICHUSAX, (DOPMYITHPOBATH BHIBOJBI U 3aKJIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIB3yEMbIE B XUMUHU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHbBIE IPEICTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) OJJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU
peaKkUMy — MpU PELIEHUU Y4YEOHBIX MO3HABAaTEIbHBIX M IMPAKTHYECKUX 3a]ad,
IPUMEHATh Ha3BaHHBIE MOJEIIbHBIE TIPEICTABIICHUS JUISl BBISIBICHHS XapaKTEPHBIX
IPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIAJI€Th OCHOBAaMHU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkium;

(GopMyIMpOBATh LEIH U 3a/1a4l UCCIEA0BaHNUS, UCIIOIb30BaTh OCTABICHHBIE
U CaMOCTOSTENbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI A1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMbIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMHU CAMOCTOSITEIBHOIO IUITAHUPOBAHUS M  IPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HaOII0JaTh 32 XOAOM
Ipolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3yJsbTaT, (OopMyJIUpOBaThH
0000111€HHsI ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIONCKY METOJOB pEUICHUS IPaKTUYECKUX 3a1ad, IPUMEHEHUIO pa3JInYHbIX
METOJI0B MTO3HAHMUS.

3) paGora ¢ nHpopmanuei:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHMKAX HHpopmanuu (Hay4dHO-
HOMYJIsSIpHAst JUTepaTypa XMMHMUYECKOTO COJEp)KaHUsA, CIpaBOYHBIE MOcoOus,
pecypcbl HTEpHeTa), aHanmM3upoBaTh UHPOPMALIMIO PA3NMYHBIX BUAOB U (HOpM
pe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUYHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITh PA3NTMUYHBIE METOJbI MPU TOUCKE U
otbope wuHPOpMaALUM, HEOOXOAWMOW ISl BBIMOJHEHUS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMBIT WCHOIL30BAHKS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYI0  (OpMYy  MpeACTaBICHUS
uH(popmaIu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
XUMUYECKON uWHGOpMAIMel: TPUMEHSATh MEXKIpeAMEeTHbIe ((hu3udeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, ()OPMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HaTJISTHOCTH.

Ogj1ajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMO TeMbI B XOJI¢ AUAJIOTa U/WiIn
JMCKYCCUHM,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATh CBOM  TMPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEITI0KEHHON 3a/1auu;

BBICTYIIaTh C TPE3CHTAIIUEH pe3yIbTaTOB ITO3HABATEIBHOW JCSITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHHKAMU TMTPH BHITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HCCIICOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, pealn3alud y4eOHOro npoekra u (popmMynupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OBy1ajieHUe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIbHO IUJIAHUPOBATh U OCYIIECTBIATH CBOIO IMO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensis e€ Ueau M 3aJauyd, KOHTPOJHUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHUPOBATh TNpEIaraéMblid aJroput™m ACUCTBUN mpu
BBITIOJTHEHUN YYEOHBIX U HCCJIENAOBATENbCKUX 3a7ad, BBIOMpaTh HamOoJee
3¢ (dEeKTUBHBIN CrMOCO0 WX penieHus ¢ Y4ETOM TOJNYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIINSIX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CAaMOOIICHKH.

IHPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpa, POJIM XUMUUA B TIO3HAHUM SBJICHUM



npupoabl, B (OPMUPOBAHMM MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBONOJIATAOIINE TOHATUS (XMMHYECKHWA DJJIEMEHT, aTOM, JJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJ1a, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIJEPOJHBIN CKeleT, (YHKIMOHANbHAS TPYIIIa,
paguKai, U30MepHsi, U30MEPhI, TOMOJIOTUYECKUM PsZl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHCIIOPOJI W a30TCOAEpKAIUE COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHUS); TEOPUHU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiiepoBa, 3aKkOH COXpaHEHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI SI3bIK XUMHUU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalnme B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBaxX, COCTaBe, MOJIYYEHUU U
0€30MaCHOM HCIIOJBb30BAHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JESATEIbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC NPHU3HAKH TOHSATHH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOUIME IMOHATHS MPH
OTMMCAaHUU COCTaBa, CTPOCHUS U IIPEBPAIICHUN OPTaHUYECKUX COSIUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMU HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JIJIS
COCTAaBIICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHMX BEHIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBaTh MOJIEIM MOJIEKYJl OPTraHMYECKHX BEUIECTB I WIUIFOCTPALUU HX
XUMHUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIJIEKHOCTh H3YYEHHBIX
OpPraHMYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne CoequHEHuN (yriIeBOJOPOABI, KHUCIOPOA U a30TCOJICPKAIIUe
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHbIE COEJUHEHUs), JaBaThb KM Ha3BaHUS 110
cucrematudyeckod Homenkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAIILHBIC
Ha3BaHUSI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, AllETUJICH,
ATWJICHTJIMKOJb, TIHIEPUH, (eHOoN, (HopManbAeTu], aleTaabIerua, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, III0K03a,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUSI OMNpPEACIATh BHJAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranunveckux BemectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

c(hOPMHPOBAHHOCTh ~ yYMEHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
dbu3nueckue W XUMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BEILIECTB (METaH, 3TaH, JTWJICH, MPOIWJIEH, alleTHUJIEH,
oyranuen-1,3, metmwnOyraauen-1,3, OEH30J, METaHOJ, ATaHOJ, ATUJIECHIJIIUKOJb,
TJIMIEPUH, (EHOJM, aleTalbJACTH]l, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBS3b MEXJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIJIEBOJIOPOJIHOTO
Colpbid  (HE(Th, NPUPOIAHBIM Ta3, Yyroib), CHOCOOBI HMX NEPepadOTKu U
MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOIYKTa
peakIuyu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU TIPU U3YUYECHUU BEILIECTB U
XUMUUYECKUX SBJICHUMN (HaOJIOJeHNE, U3MEPECHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
WCIIOJIb30BaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUS Uil TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
MOCy/IoOM U J1Ta0OpaTOpHBIM OOOpPYJOBAaHHUEM, a TaKXKe IMpaBwiIa OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHW ITUTAHUPOBATH U BBIMIONHATH XUMHUYECKUI
AKCIIEPUMEHT (IIpEeBpallleHHs] OPraHUYECKUX BEIIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
STUJIEHA M U3Yy4YEHHE €ro CBOMCTB, KA4Y€CTBEHHbIC PEAKIMU OPraHUuYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEeBaHWM, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHUM C TMpaBWIAMHU TEXHUKH OE€30MACHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOpPaTOPHBIM OOOpPYJOBaHUEM, TPEJCTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3alliuCh YpaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUpPOBaATH BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHbOpPMAIMIO, TOJY4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBa MAacCOBOM
uHdopmanuu, TaTepuer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOJaTh  TpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKalolled MPUPOIHON Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUSI HAa JKHUBBIE OPraHU3MbBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbici Tokaszatens [IJIK, moscHsaTh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAICHUS WX BPEIHOIO BO3IACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs 00y4YaronIuXCsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUSA BEIIECTB U
XUMHUYECKHX SIBICHUM;

JUISL  CIENBbIX M ClIa0OBHIAIIMX OOYYaIOIIMXCSl: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHpPA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMUPOBAHMM MBINUICHUS W  KYJbTYpPhl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS TPAKTHUCCKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0pPOBBIO W IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHMM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIOIIUE TOHATHS (XMMHUYCCKHH 3JIEMEHT, aToOM, H30TOI, S-, p-, d-
JJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKyJia, MOJIb, MOJISIPHBIH O0O0BEM,
BAJICHTHOCTb, SJIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAs CBS3b
(KoBaJIeHTHAsl, MOHHAs, METATMYECKAas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl ~XUMHUYECKHX  PEAKIUH, PaCTBOpP, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTHYECKAs] JIMCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pPEaKlMi, XUMHUYECKOE€ pPABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOW JUCCOUMAlnM, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAaHEHHS W MPEBPAIICHUS] SHEPTUU
pd XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3BIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHMUS, JIEKAIIUE B OCHOBE IMOHUMAHWUS MPUYMHHOCTH U
CHUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM MCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUICCKOM IEITEILHOCTH YEIIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME IMOHSATHS MPH
ONMKMCAHUU HEOPTAaHUUECKUX BEIECTB U UX MPEBPALLCHUN;

c(OpPMUPOBAHHOCTh YMEHHM HCHOJIB30BAaTh XUMHUYECKYI0 CHMBOJHKY MJIs
coctaBieHusi (HOpPMYJ BEIIECTB M  yPaBHCHUM  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeHIeCTB (yrapHblid Tra3, YIJIEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HEralIEHasl U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPENEATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBaJIEeHTHAsl, MOHHAs, METaJUIMYECKasi, BOJOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX PaCTBOpPaX HEOPraHUYECKHX
COCJIMHCHHM;

c(OpMHUPOBAHHOCTb YMEHHI YCTaHaBIIMBATh PUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeAeNEHHOMY KIlaccy/TpyIie
COEIMHEHHH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpPMHUPOBAHHOCTh YMEHHI PACKPHIBATh CMBICI IEPUOJIUYECKOrO 3aKoHa J.
N. MeHneneeBa v IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOITYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh SJIEKTPOHHOE CTPOECHHE
aTOMOB XUMHUYECKUX »dJeMeHToB |—4 mnepuonoB Ilepuoanueckoil cucTteMbl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, MCHONB3ys MOHATHUS «S-, p-, d-
AJIEKTPOHHBIE opOuTaNy, «3HEPreTUYECKue YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB M MX COCIUHEHUM
1o nepuoaam u rpynnam Ilepuonnueckon cucremMbl XUMUYECKHX d51eMeHTOB 1. WM.
Menpeneena;

c(hOpPMHPOBAHHOCTh YMEHUN  XapaKTepu3oBaTh (OMHMCHIBATH)  OOIIHE
XUMHAYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKON CBA3M MEXKIY HEOpraHM4eCKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3NUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTENECHEeH OKHUCIICHHUS 3JIEMEHTOB, OOpaTHUMOCTH
peaKklMK, YYaCTHIO KaTaanu3aropa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBJISTh YPABHEHHSI PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKInii MOHHOTO 0OMEHA, YUUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKIINHU UAYT 10 KOHLIA;



c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPKIAIOIIIE
KauYeCTBEHHbIM COCTaB pAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAThH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BELLECTB;

c(OPMHUPOBAHHOCTh YMEHHH  pacCKpbIBaTh CYIIHOCTh OKHUCIHTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEeaKIuu OT Pa3IUIHBIX (PAKTOPOB; XapaKTEep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeicTBus (nmpuniui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMMHUYECKHE IMPOIIECCHI,
JIeKaIIMe B OCHOBE IMPOMBIILICHHOTO MOJYYEHHUSI CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHIUIIAX U
IKOJIOTHYECKUX MPOOJIeMaxX XUMHUYECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCT, YMEHUW MPOBOJUTH BBIYMCICHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta3oB
IpU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA WM 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOIO W3 YYaCTBYIOUIMX B PEaKUUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUsS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NOCy/IoOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpamieHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBINOJIHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMOJHITH XUMHYECKHM
AKCIIEPUMEHT (pa3jio’KeHHUE MEPOKCHUIA BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENeHUEe Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
WHNKATOPA, BIUSHUE PA3IUIHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peakiMy UOHHOTO OOMEHAa, KauyeCTBEHHbIE pPEaKIuu Ha cyib(ar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIIeHUE SKCIEPUMEHTAIbHBIX 3a7ad 10
TeMam «Metaiby U «HeMetannab») B COOTBETCTBUM C MpaBWIAMU TEXHUKH
Oe3omacHOCTH TpU OOpAIllEHUHU C BEUIECTBAMH U JIa0OpAaTOPHBIM 000pYAOBaHUEM,
MPENCTaBIATh PE3yJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATH BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTUUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uHpopMaLMIO, TMOJYy4YaeMyl M3 Pa3HbIX MCTOYHUKOB (CpPEIACTBA MacCCOBOM
KOMMYHUKalu, THTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOJaTh  TpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH MPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BEUIECTB, TIOHUMAs
cmbeicn mokazarens [IJIK, mosicHaTs Ha mnpuMepax CcrnocoObl YMEHBIICHUS U
NpPEAOTBPAILCHUS UX BPEJHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIICCTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHY0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XMMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

HaumenoBanue
pa3aesoB M TeM
NMPOrpamMMbl

KoanyecTBO 4acoB

KonTpoJsbHble

Bcero
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undgposBbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYeCKOH XUMHUH

1.1

[Ipenmer
OpraHUYeCKOU
xumuu. Teopust
CTPOEHUS
OpraHUYECKUX
coenuHeHuil A. M.
byrtneposa

Htoro no pazneny

Paznen 2. YraeBoaopoabl

2.1

[IpenenvHbie
YTIEBOIOPOABI —
AJIKaHbI

2.2

HenpenensHubie
yIJI€BOAOPOABIL:
QJIKEHBI, aJIKaIueHBI,
QJIKMHBI

2.3

Apomarnyeckue
yIJ1€BOAOPOABI

24

IIpuponHsie
HUCTOYHUKHU




YTJIEBOJIOPOAOB U X
nepepaboTka

Hroro no pazneny 13

Paznen 3. Kucnopoacoaepsxkamnue opranndeckie coeJuHHEHUs

3.1 Cnuptsl. @enon 3
ANLIerunel.
19 KapGonoBbie .
KUCIOTHI. CII0KHBIE
3¢upsI
33 YrneBobl 3 2
Hroro no pasneny 13

Pasnen 4. AzoTcoaepkaiine opraHudeckue coeIMHeHUus

AMUHEL.
4.1 AMUHOKHCIIOTEL 3
benku
Nroro no pazaeny 3

Pazpgen 5. BLICOKOMOJ'[eKyJ'[ﬂpHLIe COCANHCHUSHA

51 [1nacTmaccel. )
' Kayuyku. Bonokna
Hroro no pazaeny 2
OBILEE KOJIMYECTBO

YACOB II0 ITPOTPAMME 34 3




11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbBbIE
HaumenoBanue
Ne (undposbie)
W Pa3fcyioB U TEM Beero Konrtpoasnsie | IIpakTnuyeckue 0BpazoBaTebHbIE
NPOrpamMMsbl padoThI padoThI
pecypcsl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
CtpoeHue aTOMOB.
[Tepronnueckuii 3aKOH
L1 u [lepuoanueckas 3
CUCTEMa XUMHUYECKHUX
sneMeHToB [. W.
Menaeneesa
CtpoeHue BeliecTna.
1.2 Mmuoroobpasue 4
BEIIECTB
1.3 XHUMHUYECKHUE PEAKLUU 6 1 1
Hroro no pazaeny 13
Pa3nea 2. Heopranmueckasi XuMust
2.1 MeTtanbl 1
2.2 Hewmeranmns 1 1
CBsi3b HEOPTaHUYECKUX
23 U OpPraHU4eCKUX 2
BELIECTB
Wroro no pazaeny 17

Pa3gen 3. XuMus v :Ku3HbL




3.1 XUMHS U )KU3HD 4
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME







INHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTtpoJsbHsble

Bcero
padoThI

IIpakTH4yeckue
padoThI

JlaTa
H3Y4YeHH S

DJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcebl

[IpenmeT opraHuYeCcKON XUMUU,
€€ BOBHMKHOBEHUE, PA3BUTHE U
3HA4YCHHE

Teopus crpoenus
OpPraHMYECKUX COCIUHEHUN A.
M. bytneposa, €€ OCHOBHBIE
IIOJIOKEHUS

[IpencraBnenue o
KJ1acCu(PUKaUKU OpPraHuYECKUX
BeniectB. HomeHnkmnarypa
(cucremaTuyeckas) u
TpI/IBI/IaJIBHLIC Ha3BaHUA
OpI‘aHI/I‘-IeCKI/IX BCIICCTB

AJNKaHBI: COCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI pAaa

MertaH u 3TaH — NpocTeuIre
MPEICTaBUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHUE,
CBOICTBA

OTHIIEH U MMPOIUJICH —
HpOCTGﬁLHPIG npeacTaBUTCIN




AJIKCHOB

[IpakTuueckas padora Ne 1.
«Ilomyuenue sTuneHa u
W3YUYECHHUE Er0 CBOMCTB)

Ankanuensl. byranuen-1,3 u
meTmiOytaauen-1,3. [lomyuenue
CUHTETHYECKOTO KayuyKa 1
PE3UHBI

10

AJKHMHEIL: cOCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
psaa. ALleTHIIEH — MPOCTEHIINI
IIPEACTABUTEND aJTKMHOB

11

Breruncnenus no ypaBHeHUIO
XUMHYECKON peaKIuu

12

ApeHbl: OEH30J1 ¥ TOITYOIL.
ToKCUYHOCTH apEeHOB

13

I'eneTnueckas cBs3b
yTJIEBOJIOPO/IOB,
IMpUHAAJICIKAIINX K pa3JINYHbIM
KJaccam

14

[IpupoHbIe HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN Ta3
¥l IOy THBIC He(TSHBIC Ta3bl,
HE(PTh U MPOYKTHI €€
nepepaboTKu

15

[TpupoaHbie HCTOYHUKH
YIJI€BOAOPOAOB: IPUPOAHBIH ra3
U MOMyTHBIE He(TAHBIE Ta3bl,




HE(Th U MPOJTYKTHI €€
nepepaboTKu

16

KonrtponbHas pabora o
paszaeny «YriaeBogopoab

17

[IpenenbHBIE OTHOATOMHBIC
CIUPTHI: METAHOJI U 3TAHOJL.
Bonopoanas cBs3b

18

MHOroaroMHbl€ CIIUPTHI:
STWICHIIUKOJIb U TIIMLEPUH

19

DeHOII: CTPOCHUE MOJIEKYIJIBI,
du3nUecKre 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHNE

20

Anpaeruspl: hopMaIbaeTHI U
aretanpaerug. Anerod

21

OIHOOCHOBHBIE TIPEICTbHBIC
KapOOHOBBIC KHCIIOTHI:
MypaBbHUHas U YKCYCHas

22

[IpakTuueckas pabora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD»

23

CreapuHOBas U OJIEMHOBAs
KHUCJIOTHI, KaK TPeICTAaBUTEIIN
BBICIIINX KapOOHOBBIX KHCIIOT

24

MBpl1a KaKk COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEee JCHUCTBUE

25

Crnosxubie 3(hupbl Kak
MIPOU3BOHBIE KAPOOHOBBIX




KUCHOT. ['Mapoin3 CI0KHBIX
3¢upos

26

Kupsl: ruIpoaN3, NPUMEHEHHE,
Ouos0ruYecKast poJib JKUpPOB

27

YrneBoasl: coCTaB,
knaccudukanus. Baxueiiue
MPEACTaBUTENM: TJIFOKO03a,
dpykTo3a, caxapo3a

28

Kpaxman u nemnronosa kak
MIPUPOHBIC TTOTUMEDPHI

29

KonTponbHas padora no
pazneny
«Kucnopoaconepxaire
OpraHUYECKHE COCTUHEHUS/
Bcepoccuiickast mpoBepoyHas
pabota

30

OO61mas xapakTepucTHKa
A30TCOJICPIKAIINX OPTAHUICCKUX
coenuHeHMH / Beepoccuiickas
poBepoYHas paboTa

31

AMHHBI: METUJIAMHAH U aHWJINH

32

AMMHOKHCIOTHI KaK
amM(pOTepHbIC OpraHUYECKHE
COEIMHEHMS, NX OMOJIOTHYECKOE
3Hauenne. [lenruapl. beakn kax
MPUPOIHBIC
BBICOKOMOJIEKYJISIPHBIE
COCIUHCHHUS




OCHOBHBIE ITOHSITUS XUMHUHU

33 BBICOKOMOJIEKYJISIPHBIX 1
COCIUHEHUN
OcCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX |

coeguHeHni. I1macTMaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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11 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoJsbnsbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3y4eHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMHAYECKUAHN DJIEMEHT. ATOM.
DneKTpoHHask KOHPUTYpalus aTOMOB

[Tepronnueckuii 3aKOH 1
[lepunonnueckas cuctemMa XUMHYECKUX
snemenToB JI. . MenaeneeBa, ux
CBSI3b C COBPEMEHHOU TEOpUEU
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHAYECKHX 3JIEMEHTOB U MX
COCIIMHEHUH 0 TPYNIaM U MIePHOIaAM.
3HaueHue MepUOIMIECKOro 3aKOHA U
CUCTEMBI XUMUYECKUX 31eMeHToB J[. 1.
Meneneesa B pa3BUTUU HAYKU

CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI, MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BanentHocTb.
DNIEKTPOOTPULIATENBHOCTh. CTENEHb
okucaeHus. Bemectsa MoaeKkyIsipHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJTTIOUIHBIE PACTBOPHI.




MaccoBasi 107151 BELIECTBA B paCTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUMN.
I'eneTnueckas CBA3b HEOPraHUYECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

Knaccudukanus XuMHUeCcKUX peakiuii
B HEOPraHUYECKOW U OPraHUYECKON
XUMUU. 3aKOH COXPaHEHUSI MaCChl
BEILIECTB; 3aKOH COXPaHEHUs U
MPEBPAICHHS YPHEPTUU TIPU
XUMUYECKUX PEAKIUIX

Ckopoctb peakiuu. OOpaTumMbie
peakuuu. XUMHYECKOE paBHOBECHE

10

[Tpaxtuueckas padota Ne 1. « Biustaue
pa3InuHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON pEaKLUn»

11

DIEKTPOTUTHYECKAS TUCCOIHALISI.
[TonsiTHE O BOJIOPOJHOM MOKa3aTese
(pH) pactBopa. Peakiiuu nonHoro
oOMeHa. ['uaponu3 opraHu4ecKux u
HEOPraHMYECKUX BEIIEeCTB

12

OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [lonarue o0 anekTponuze
pacIuiaBoB U pacTBOPOB COJICi

13

KonTponpHas padora no pasaeny
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMHUN)»

14

MGTEU'IJ'ILI, HUX ITOJIOKCHHEC B
HCpHO,Z[H‘-ICCKOﬁ CHUCTEMEC XMMHNYCCKHUX




anemenToB 1. . MenneneeBa u
O0COOEHHOCTH CTPOEHHS aTOMOB.
OO6mue Gpuznueckre CBOMCTBA
METaJJIOB

15

CruiaBbl METaJIIOB.
DNEKTPOXUMHUECKUN Psifl
HaINpsHKEeHUH METAILIOB

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX
METaJUIOB (HATPHUH, KT, KalbIUi,
MarHuy, aJIIOMUHUN) U KX COCAMHEHUIN

17

XUMHYECKUE CBOMCTBA XpOMa, MEIU 1
UX COeqUHEHUN

18

XuMHUUecKre CBOMCTBA ITUHKA, JKelle3a
U UX COCTUHEHUN

19

[IpakTuyeckas padora Ne 2. "Pemenue
9KCIEPUMEHTAIBHBIX 33134 110 TeMe
«Metaib»"

20

Hemerannel, ux mnoyioxxenue B
[Iepronnueckoit cucTeMe XUMUYECKUX
anemenToB /I. 1. MeneneeBa u
O0COOEHHOCTH CTPOEHHUSI AaTOMOB

21

dusznyeckue CBOMCTBA HEMETAIIOB.
AnoTponus HEMETaIOB (Ha IpUMeEpe
KHUCIIOpOJ1a, cephl, hocdopa u
yriiepo/ia)

22

XnMHU4YecKre CBOMCTBA TajlOreHOB,
CEepbI ¥ UX COCTUHEHHIA

23

XuMH4YecKre CBOMCTBA a30Ta,




dbocdopa 1 ux CoOeTMHECHUIA

24

XHUMHUYECKUE CBOMCTBA yIIIepoaa,
KPEMHUS U UX COCIMHEHUMN

25

[IprMeHeHre BaXKHEUIIINX HEMETAIIOB
U UX COCTUHEHUH

26

O0001IeHE U CHCTEMATH3AIUS
3HaHUH 110 Teme «HemeTamen).
Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIUi U
TEPMOXUMHYECKHUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemienue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Hemertamisl"»

28

KonrponbHas pabora no Temam
«Metamiey u «HemeTtamiben)

29

HeOpFaHI/I‘IeCKI/Ie U OPTraHUYCCKHUC
KHCJIOTHI. HeOpraHI/I‘leCKI/Ie u
OpTaHU4YCCKUC OCHOBAHUA

30

AMoTepHbIe HEOpraHu4ecKue u
OpraHUYEeCKHUE COCAUHECHUS.
['eHeTnyeckas CBsI3b HEOPraHUYECKUX
U OpPraHUYECKUX BELIECTB

31

Poib xuMuu B 00ecIieueHHN
9KOJIOTUYECKOMN, IHEPTETUIECKON 1
MUIIEBON 0€30TaCHOCTH, Pa3BUTHH
M€ IUIIMHEI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
MMpUHOUITIAX IMPOMBIIIJICHHOTO




MMOJTy4YCHUA BayKHEHIITIX BEUICCTB

33 YenoBek B MHPEC BCUICCTB U

MaTepHaoB

34 XUMUA U 3J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30BATEJLHOM TPOT'PAMMBI

10 KUIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHUH

1.1

ChopMHUPOBAHHOCTh MPEACTABICHUNA O XHUMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJU XUMUU B TO3HAHUU
SABIIGHUN TPUPOIBI, B (OPMHPOBAHUHM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TIpaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUs] TMPAKTUYECKUX 3a7ad W OKOJOTHYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 37I0POBBIO U MPUPOJIHOM cpelie

1.2

Brnanenune cucremMoil XMMWYECKUMX 3HAHMH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIararoIue IMOHATUS (Monekyna, BaJICHTHOCTb,
AJEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCICHUS, XUMHUUYECKas CBS3b,
MOJIb, MOJISpHas Macca, MOJISIPHBIA OOBEM, YIJIEPOJHBIA CKEJET,
(GyHKIMOHAbHAS rpyIma, paaukan, U30Mepus, H30MEDPBI,
TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOJI- U
a30TCo/CpIKAIUE COCTUHEHHUs, OHMOJOTHYECKH AKTHBHBIC BEIECTBA
(yrneBoabl, >KUpBI, OCJIKH), MOHOMEp, MOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHsI opraHudecknx BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHMBOJIMUYECKHI S3bIK XUMHH, (AKTOJIOTHYECKHE
CBEIICHUS O CBOWCTBaX, COCTaBe, IMOJy4YeHHUH U O€30MacHOM
WCIIOJIb30BAHUM BAXKHEMIIMX HEOPraHUYeCKHMX U  OpPraHMYeCKUX

BCIIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCT YMEHHMH BBISIBIISATh XapaKTEPHBIE TMPHU3HAKU
MOHATUM,  YCTaHABIMBATBL WX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTAaBa, CTPOEHUA H

MPEBPALICHUN OPraHUYECKUX COCTMHEHUIN

1.4

c(OpMUPOBAHHOCTh YMEHHMM HCIOIb30BaTh XMMHUYECKYIO CHMBOJHKY
JUISL COCTABJICHHSI MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEéHHOW) (opMya OpraHMYECKHX BEIIECTB W YpPaBHEHHA
XUMUYECKUX PEaKUUid, U3TrOTABIMBATh MOJIETIN MOJIEKYJI OPTraHUYECKUX
BEIIECTB JJISI WIUTIOCTPALIMU MX XUMHUYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

CdopmMupoBaHHOCTh ~ yYMEHUIHl  yCTaHaBIMBaThb  IPHUHAJJIEKHOCTD
W3YYEHHBIX OPraHMYECKHX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
onpenenéHHOMY Kjaccy (Tpymnme) coeiuHeHMid (yriaeBOAOpOabl,
KHCIIOPOX M a30TCOAEP)KAIUE COCAWHEHHUS, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMs), JaBaTh UM  Ha3BaHHUA [0  CHCTEMaTHYEeCKOM

HomeHknarype (IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHHUS ONPEACIATh BUIABI XUMUYCCKOW CBSI3H B

OpPTaHMYECKUX COSAMHECHUSX (OJMHAPHBIC U KPaTHBIE)

1.6

ChopMUpOBaHHOCTH ~yMEHHUS NPHUMEHSTH: TMOJOXKEHHUS TEOPUHU
CTpoeHusi opranudeckux BemectB A.M. ByrtnepoBa ans oObsicHeHUsS
3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHU MaCChl BEIIECTB

YrieBogoposl. Kucnoponcoaep:xarue u a30TcoJIepKalne

OpTraHN4Y€CKUC COCAUHCHUS. BLICOKOMOJ'IGKy.HHpHBIC COCAUMHCHUA

2.1

CdopMupoBaHHOCTh YMEHUU NPUBOAWTH TpPUBHAJIBHBIE HA3BAHUSA
OTJIEbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, NPONWIEH, alleTUJIEH,
ATUJICHIJIMKONb, TIULEPHH, (eHod, (opManbaerui, areTaibIeru,
MypaBbHHAs KHCJOTA, YKCyCHas KHUCJIOTa, OJICMHOBAas KHCJIOTA,
CTeapuHOBasi KHUCJIOTa, IJIOKO3a, (QpPyKTO3a, Kpaxmal, NeJIos03a,

TJIALMH)

2.2

ChopMHUpOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(1)I/ISI/I‘-IGCKI/IG U XUMHUYCCKUEC CBOfICTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
pa3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, ITUJICH,
MPONWJICH, aneTuieH, OyrtaaueH-1,3, mermnOyramuen-1,3, OeH301,
METaHOJI, ATAHOJ, STUJICHIJIMKOIb, TJIMIEPHH, (EHOJ, aleTalbIeTh]I,
MypaBbUHAasd U YKCyCHas KHCJIOTBI, IVIFOKO3a, Kpaxmaj, LEeJUII0JI03a,

AMHUHOYKCYCHAad KI/ICHOTa)

23

C(bOpMPIpOBaHHOCTL YMCHUSA WIUTIOCTPUPOBATL T'CHCTUYCCKYIO CBA3b
MCXKIOY THUITMYHBIMHA MnpeaACTaBUTCIIMU Pa3JIUIHBIX KJIaCCOB
OpTraHUYCCKUX BCIICCTB YPAaBHCHUAMMN COOTBETCTBYIOIINX XUMHUYCCKHUX

pEaKIMii C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpPMYII

24

CdopMHUpOBaHHOCTH YMEHUS XapaKkTepU30BaTh HMCTOYHHUKHU
YTIEBOIOPOIHOTO CHIPbs (He()Th, MPUPOIHBIN Ta3, Yroib), CIOCOOBI UX

nepepaboTKU U MPaKTHYECKOe MPUMEHEHNE POIyKTOB epepadoTKu

XUMHS U KU3Hb. PacuéThbl

3.1

CdopMupoBaHHOCTh YMEHUU BIAJIETh CUCTEMOW 3HAaHUN 00 OCHOBHBIX

MECTOJax HAYYHOI'O IIO3HAHH, UCIIOJIB3YEMBIX B XUMUHU IIPU U3YUCHUHN




BEIIECTB U XUMHUYECKUX SBIEHUW (HAOMIONCHHWE, W3MEPEHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), HCII0JIb30BaTh CHUCTEMHBIC
XUMUYECKHE 3HAaHUA I [PUHIATHS PEHIeHMH B KOHKPETHBIX

KNU3HCHHBIX CUTyalluiaX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM

3.2

CdopmMupoBaHHOCTh yYMEHHMI cOONIONATh MpaBWIa [OJIb30BAHUS
XUMUYECKOW TOCYJIOM M JIabOpaTOpHBIM OOOpYJAOBaHHEM, a TaKXKe
mpaBujia 06paHIeHI/ISI C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMHA

10 BBIIIOJTHCHUIO H&GOp&TOpHBIX XUMHUYCCKHUX OIIBITOB

33

CdopMUpoOBaHHOCTh YMEHHIA TUTAHUPOBATH U BBIMOTHITh XUMUYCCKHIA
AKCIIEPUMEHT (IIPEeBpAICHHSI OPTaHUYECKUX BEIIECTB MPH HArpeBaHUH,
MIOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHMYECKHUX BEIIECTB, JeHaTypauus O€JlKOB IpU HarpeBaHHH,
LIBETHBIE pEaKLUUU OEJIKOB) B COOTBETCTBUM C IMPaBUIAMHU TEXHUKH
0e30macHOCTH IpH OOpallleHUH C BELIECTBAMU U J1a0OpaTOPHBIM
00opya0OBaHUEM; MPEACTABIAThH pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3almucud ypaBHEHHUH COOTBETCTBYIOILIUX

peaxiuii 1 GOpMyITUPOBATEH BHIBOBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdopMupoBaHHOCTH YMEHUH MTPOBOAUTH BBIYUCIICHUS 110 XUMHYCCKHM
ypaBHEHHUSM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA WUIIU
MPOIYKTa PEakllUy 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO

W3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIUH)

3.5

CdopmupoBaHHOCTD YMEHUI KPUTHUYECKH aHaJIU3UpPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IOJIY4aeMyl0 M3 pa3HbIX HCTOYHHMKOB

(cpenctBa MaccoBoit nunpopmaryu, cetb MHTEpHET U IpyTHe)

3.6

ChopMHUpOBaHHOCTh yMEHHI COONIONATh MpaBUiIa SKOJIOTHYCCKH
1eIeco00pa3HOro TOBENEHUSI B OBITY W TPYIOBOWM NEATEIHHOCTH B
LENSIX COXPaHEHHUS CBOErO 3J0POBbS M OKpPYXKAIOIIEH MPUPOTHOM
Ccpenpl, OCO3HAaBaTh OMACHOCTh BO3JCUCTBHUS HA YKHUBBIC OPTraHU3MBI
ONpPEIEIEHHBIX OPTaHUYECKUX BEIIECTB, TTOHMUMAs CMBICI MOKa3aTels
[MAK (upenenbHO AOMYyCTUMON  KOHIIGHTpAIMHM), TMOSCHATH Ha
npUMepax CrocoObl YMEHBIICHUS U TMPEAOTBPALECHUS UX BPEIHOTO

BO3JICHCTBUSA Ha OpraHu3M 4YC€JI0BEKaA

11 KIIACC

Kon
MPoOBEPAEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHsI OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeIHero 001ero o0pa3oBanusi




pe3yJibTaTa

1

TeopeTI/I‘leCKI/Ie OCHOBBI XMMHH

1.1

Brnagenne cucrteMoil XMMHYECKMX 3HAaHUM, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XMMHUYECKHH  DJIIEMEHT,  aTOM,
AJIEKTPOHHAs 000JI0UKA aTOMA, S-, p-, d-dIIEKTPOHHBIE OPOUTAITH AaTOMOB,
HMOH, MOJIEKyJla, BaJCHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHCJICHUSI, XUMHUYECKasl CBS3b, MOJb, MOJIIpHas Macca, MOJISIPHBIN
00BEM, KpUCTATMYECKAas pemiéTka, THIBl XUMHYECKUX PEaKIui
(OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHAOTEPMHUYECKHE,
peak MOHHOTO OOMEHA), PacTBOp, JJICKTPOIUTHI, HEIICKTPOJIHTEHI,
AJIEKTPOJIUTUYECKAS] ~ JTUCCOIMAIMS, OKHUCJIMTENb, BOCCTAHOBUTEb,
CKOPOCTh XMMHYECKON PEaKIuh, XUMUYECKOE PABHOBECHE); TCOPUHU U
3aKOHBI (TEOpHUsl DJIEKTPOIUTHUECKON nucconuanuu, llepuomanueckuit
3akoH [I.M. MeHnpeneeBa, 3aKOH COXpPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (PAKTOJIOTUUCCKUE CBEJACHHS O CBOMCTBAX,
cocTaBe, TIOJYYCHWH U OC30MacCHOM HCIOJb30BAHUN BaKHEHIIHMX
HEOPTraHMYECKUX BEIIECTB B OBITY M TMPAKTHUYECKON JAESITeTHbHOCTU

YCJIOBCKa

1.2

ChopMupOBaHHOCTh yYMEHUH BBISBIATH XapaKTepHbIE TPH3HAKH U
B3aUMOCBSA3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOILIUE
MOHATHS IIPUM OIMCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M HUX IPEBpAIICHUH; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HAHUUI c MOHATUSMHU u IIPEACTABICHUAMU ApYTux

C€CTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

BHaI[eHI/Ie OCHOBHBIMH MCTOJaMHU HAYYHOI'O IIO3HAHUA BCIICCTB H
XHUMHYECKHX SIBICHUH (Ha6J’II-OI[eHI/I€, HU3MCPCHUC, OKCIICPUMCHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCT, YMEHUU OMpEAENATh BaJCHTHOCTb M CTENEHb
OKHCJICHUSI XHMHUYECKHX DJIEMEHTOB B COCIUWHEHHUAX Pa3InYHOTO
cocTaBa, BHJ  XUMHUYECKOM  CBs3M  (KOBAJICHTHAsl,  WOHHAs,
MeTaJT4ecKasi, BOAOPOIHAs) B COCIUHEHUSIX, THI KPUCTAITUNYECKON
pPEeIETKY KOHKPETHOTO BelllecTBa (aTOMHAs, MOJEKYJIpHas, WOHHAs,

METaJUTHIECKas)

1.5

ChopmupoBaHHOCT, YMEHUN OMNpPEAEIATh XapaKTep Cpelbl B BOJHBIX

pacTBOpaxX HEOPraHMYECKUX COCTUHEHUI

1.6

ChopMUpPOBAaHHOCTL ~ YMEHHS  KJIaCCU(UIUPOBATH  XHUMHYECKHE
peakiy Mo Pa3IUYHBIM MPU3HAKAM (YUCIY M COCTaBy Pearupyronimx

BCIICCTB, TCIIJIOBOMY 3(p(1)eKTy p€aknunuu, HU3MCHCHUIO CTEIIeHEeH




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pcakuuu, Y4acTuro

KaTaju3aTopa)

1.7

ChopMUpOBaHHOCTh ~YMEHHMI  COCTABISATh YPaBHEHUS  PEaKIHA
pPa3JIMYHBIX TUIIOB, IOJHBIE M COKpAUICHHBIE YPAaBHEHUs pPEaKLUU
HMOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH peaKUl HIyT

J0 KOHIIa

1.8

ChopmupoBaHHOCTH YMEHUHN MPOBOJUTH PEAKIUH, MOITBEPKIAIOLINE
KaueCTBCHHBIM COCTAaB  PA3IMYHBIX HEOPTraHWYECKUX  BEIECTB,
pacro3HaBaTh OMNBITHBIM MYyTEM HOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX

pacTBOpax HCOPraHNYICCKUX BCIICCTB

1.9

ChopMupOBaHHOCTb YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEIIBHBIX peaxuuii IIOCPEICTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIUi

1.10

CdopmupoBaHHOCT, yMEHUNH OOBSICHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKOHN peaklMy OT pa3iNyHbIX (PaKTOPOB

ChopmupoBaHHOCT,  yMEHHUH  OOBSACHATH  XapakTep  CMELICHUS
XUMHUYECKOTO PAaBHOBECHUSI B 3aBUCHMOCTH OT BHEIIHETO BO3JICUCTBUS

(mpunun Jle aTensbe)

OO01mas U HeopraHuvdecKask XuMus

2.1

CdhopmupoBaHHOCT, YMEHUW pacKpbiBaTh CMBICHT [lepuoamueckoro
3aKOHa JI.1. Menpeneena " JIEMOHCTPUPOBATH ero
CHUCTEMATHU3HUPYIONIYI0,  OOBSCHUTEIBHYID M  IPOTHOCTHYECKYIO

byHKIMH

2.2

CdopMupOBaHHOCTH YMEHUN XapaKTEPHU30BaTh FJIECKTPOHHOE CTPOEHHUE
aTOMOB XMMHYECKHMX »3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucTeMbl XxumMuueckux daeMmeHToB J[.M. MeHnneneeBa, HCHOIb3ys
MOHATUSA «S-, p-, d-dJIEKTPOHHBIC OpPOUTATN», «IHEPIETHUYCCKUE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HW3MCHEHHS  CBOMCTB
XUMHUYECKUX DJIEMEHTOB M MX COEAMHEHUH MO Mepuojam U Tpymnnam

[Tepuoanueckoit cucrembl XuMuuecKux 31aeMeHToB .M. Menneneesa
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CdhopmupoBaHHOCT, YMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX BEUIECTB PA3TMYHBIX KJIACCOB,
MOATBEP)KIATh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHUYECKHUMH  BEIECTBAMH c MOMOINBI0  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTh ~ YMEHHMH  yCTaHABIMBATh  MPUHAIICKHOCTH

HEOPraHWYECKUX BELIECTB II0 UX COCTaBY K ONPEAEIEHHOMY KIIACCY




(rpymme) coeaMHEHUM (MPOCThIe BEIECTBA — METAUIBI U HEMETAJLIbl,

OKCH/JIbl, OCHOBAHUS, KUCJIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

2.5

CdhopmupoBaHHOCT, YMEHHN HCIOJIB30BAaTh XUMHUYECKYIO CHMBOJIHUKY
JUIS  COCTaBlieHUS (OpMYyJ BEIIECTB W YPaBHEHUH XUMHYECKHX
peakuuii, cuctemarudeckytro HomeHknarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMS OTJENbHBIX HEOPraHMYECKUX BelIecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, raméHas H3BECTh, HEram€Has W3BECTb,

MUTHEBAS COJIA, TUPUT U IPYTHE)

2.6

CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTraHWYECKUX BEUIECTB PA3TMYHBIX KJIACCOB,
MOATBEPXKIATh  CYUIECTBOBAHME  T'€HETUYECKOM  CBA3M  MEXKAY
HEOPraHUYECKHMMH  BEIECTBAMH c MOMOINBI0  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

ChopMupoBaHHOCTh YMEHUH TUIAHUPOBATH M BBITIOJIHATH XUMHUYECKUN
AKCIEPUMEHT (pa3jloKEHHUE IEPOKCUAA BOAOPOJAa B IPUCYTCTBUU
KaTajlu3aTopa, ONpeleJeHUEe CpeAbl PacCTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pAa3IHYHBIX (PaKTOPOB Ha
CKOpPOCTb ~XMMHYECKOM peakuuM, peakuud HOHHOro OOMeEHa,
KaueCTBEHHBIC PEaKIMu Ha Cylb(har-, KapOOHAT- U XJIOPUI-AaHHOHBI, Ha
KaTHOH aMMOHMS, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJady IO TeMaM
«Meramne» u «HemeTanasl») B COOTBETCTBUH C MPAaBHJIAMU TEXHUKHU
0e30macHOCTH TpH OOpaIIeHWH C BEHIeCTBAMH M JIAOOPATOPHBIM
000pyZI0BaHUEM; IIPE/ICTABIATh pe3yJIbTaThI XUMHYECKOIO
JKCIIEpUMEHTa B (QopMe 3amMcu YpaBHEHUH COOTBETCTBYIOIIMX

peaknuii 1 GopMyITHPOBATh BEIBOJIBI HA OCHOBE ITHX PE3YIHTATOB

2.8

ChopmupoBaHHOCT, yMEHHI COONIOAATh MpaBWia IOJIb30BaHUS
XUMUYECKON TOCYI0M M J1abOpaToOpHBIM OOOpYJOBaHUEM, a TaKKe
npaBuia oOpamnieHusi ¢ BEIECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMU

11O BBIIIOJHCHUIO Ha60paTOpHBIX XUMHWUYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTb ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIeXKAIINE B OCHOBE MPOMBIILJIEHHOTO IMOJIYYEHUs CEpHOMU
KHUCJIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH INpPEACTaBICHUI 00
Oo0IMX HAy4YHBIX MPUHOUIAX H  OKOJOTHYECKHX  IpodiiemMax

XUMHUYCCKOI'O IMMPONU3BOACTBA

XUMHUS U KU3Hb. PacuéTbl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIOMIEH

€CTECTBEHHOHAYYHOW KapTUHBI MHpA, pPOJM XUMUU B [O3HAHUU




SBICHUM TPUPOABI, B (OPMHUPOBAHMHM MBIIUICHUS W KYJbTYPHI
JUYHOCTH, €€ (YHKIHMOHAIBHONW TPaMOTHOCTH, HEOOXOAMMOW JUIs
pelieHus TPAKTUYECKUX 3a7a4 M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOUIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHON cpenie

3.2

CdopmupoBaHHOCTH YMEHUU KPUTHUYECKH aHaJIU3UPOBATh
XUMHUYECKYI0 HH(POpMAIUIO, IOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTepHET U Ipyrue)
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ChopMHpPOBaHHOCTh YMEHHH COONIOAATh TpPaBUiIa SKOJOTHYSCKH
1eJIeCO00pa3HOro MOBEeNEHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B
HEJISIX COXPaHEHUs. CBOETO 370POBbS U OKPYXKAIOWIEH MPUPOIHOM

cpebl

3.4

Oco3HaBaTh  OMACHOCTh BO3JEHUCTBHS HA JKUBBIE OpPraHU3MBbI
onpenenéHHbIX BEUIECTB, MOHUMas cMbich nmokasarens [1JIK, noscHaTh
Ha MpuMepax crnocoObl YMEHBIICHUS U MPEAOTBPAIleHUs UX BPEIHOTO

BO3I[€ﬁCTBI/I$[ Ha OpraHuvs3M 4C€JIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHUHI MPOBOJIUTH BBIYMCIICHUS c
WCITIOIb30BAHUEM TIOHITHS «MaccoBasi JOJIsl BEIECTBA B PacTBOpPE»,
OOBEMHBIX OTHOILICHHA Ta30B MPH XUMHUYCCKUX PEAKIHUIX, MAaCChI
BEIECTBAa WM 00BEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WiIH 00BEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEaKIUH BEIICCTB,
TerIoBoro 3ddexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI

BCILICCTB, MMPECBPALLICHUA U COXPAaHCHUA SHCPIUU




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

TeopeTnueckre OCHOBbI OPraHNYeCKON XUMHUU

1.1

[Ipenmer opraHnueckod XMMHH: €€ BO3HHUKHOBEHWE, Pa3BUTHE W 3HAYEHUE B
MOJyYEHUU HOBBIX BELIECTB M MAaTepUAIOB. TeopHs CTPOEHUsS OPraHUYECKUX

coequHennii A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CtpykTypHble (GOpMYJIbl OpPraHMYECKHUX BellecTB. ['OMoJyorusi, H30Mepus.
XumHueckasi CBS3b B OPraHMYECKUX COCIMHEHMAX — OJMHApHbIE M KpaTHBIE

cs3u. [IpencrasieHne o KraccuuKaIy OpraHUIeCKIX BEIICCTB

1.3

Homenknatypa opraHMyeckux COEIMHEHUHN (cHcTeMaTHYecKasl) U TPUBUAJIbHbBIE

Ha3BaHUS BaXKHEUIIINX HpCHCTaBHTCHGﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

VYri1eBo10pOBI

2.1

AJKaHbI: COCTaB U CTPOEHUE, TOMOJIOTHYECKU psis. MeTaH U 3TaH — npocTeiline
NPEJCTaBUTENIN AJIKAHOB: (PU3UYECKHE M XUMHUYECKHUE CBOHCTBA (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXO0XKACHUEC B IIPUPOAC, ITOJTYYCHUC U IIPUMCHCHHUC

2.2

ANKeHBI: cOoCTaB u CTPOCHUC, TOMOJIOTHYECKHI pAA. OTUJICH " MNPOMNUJICH —
HpOCTGﬁIHHC npeaACTaBUTCIIN AJIKCHOB! (bI/ISI/I‘{CCKI/Ie A XUMHYECKHE CBOMCTBA
(peaKIII/II/I THAPHUPOBAHUA, TAJOTCHHUPOBAHUA, TUApAaTallWH, OKUCICHUA H

HOJ'II/IMepI/IBaI_II/II/I), MOJIy4YCHHUEC U ITPUMCHCHUC
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Ankamuensl: Oyramuen-1,3 w wMetwiOyramueH-1,3: cTpoeHHe, BaKHEHUIINE
XUMUYECKUEe CBOMCTBa (peakuus noaumepusanuu). [lonyueHne cMHTETUYECKOTO

KayudyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHsI, TOMOJIOTUYECKUNA psiA. ALIETHIIEH —
NPOCTEHIIMK TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UYECKUue u
XUMHUYECKHUE CBOWMCTBA (peakUuu T'UAPUPOBAHNUS, TaOr€HUPOBAHMs, THIpATALIUH,

TOpPEHMSI ), IOJTyUYEHUE U IPUMEHEHHE

2.5

Apensl. benszon: coctaB, cTpoeHHE, (QHU3NYECKHE U XUMHUYECKHE CBOWCTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS), IIOJyUYEHUE U IpUMEHEHUE. Toyour:
COCTaB, CTpoeHHe, (u3MyeckMe M XUMHYECKHEe CBOMCTBa  (peakuuu
raJJOTeHUPOBAaHUS M HUTPOBAaHMA), IMOJyYeHHE M HpHUMEHeHHe. TOKCHYHOCTh
ApCHOB. T'eneTnueckas CBSI3b MCXKIAY YyrjieBoaopogaMu, NPHUHAMICKAIIMMU K

Ppa3jIMYHbIM KJIaCCaM

2.6

[TpupoaHbIe HCTOYHHUKH YTIIeBOAOPO0B. IIpupoanblii ra3 u nomyTHeie HeTAHBIE




ra3el. Hedtp 1 e€ mpoucxoxnenne. CriocoObl nmepepaboTku HePTH: MeperoHka,
KPEKHUHI (TepMHUYECKUM, KaTaauTHueckuil), nuponus. [IponykTel mepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yroiab u

MPOJIYKTHI €T0 TepepadoTKH

Kncnopozlconepn(amﬂe OpPraHn4€CKUeC COCINHCHUA

3.1

ITpenenbHble OAHOATOMHBIE CIMPTHI. METaHO U 3TAaHOJI: CTPOEHUE, PU3NIECKHue
U XUMHYECKHEe  CBOMCTBAa  (peakUMM C  aKTUBHBIMH  MeETaJllaMu,
rajJJor€HOBOJIOPO/IaMH, TOpPEHME), NpUMEHEHHE. BoaoponaHble CBS3U MEXIY
MOJIEKYJIaMHM CIUPTOB. JlelicTBME METAaHOJIa M 3TaHOJIa Ha OPraHU3M 4YeJIOBEKa.
MHoroaToMHbl€ CIUPTHL. DTUIEHIVIMKONb U TIULEPHH: CTPOECHUE, GU3UUECKUE U
XUMHUYECKHE CBOMCTBa  (B3aMMOJAEMCTBME CO  WIGJIOYHBIMM  MeETajllaMH,
KauecTBEHHAasl peakuusi Ha MHOIOAaTOMHbIE cIupThl). JlelicTBUEe HAa OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TJIIMOCPpUHA U OTUJIICHIJIUKOJIA

3.2

@deHoN:  CTPOCHHE MOJICKYJbI, (U3MUYECKUe W XHMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue dpenona
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AJ'ILIIGTI/IIH:I N KCTOHBI. (I)OpMaJ'ILI[eFI/II[, aneTajlabACTuJ: CTpOCHHUC, (1)I/I3I/I‘-ICCKI/IC n
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA M BOCCTAHOBJICHUA, KAYCCTBCHHBIC

peaxium), MoJiy4eHrue u NpuMeHeHHe

3.4

OnHOOCHOBHBIE TIpeZeIbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3NUECKHE U XMMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE JUIs
Kjlacca KHUCJIOT, peakius dSTepuuKaliu), TMOIyYeHHe | I[pPHUMEHEHHeE.
CreapuHoBasi 1 OJIEMHOBAsl KUCJIOTHI KaK NMPEICTaBUTEIM BBICHIMX KapOOHOBBIX

KHUCIOT. Mblta KaK COJIM BBICIITHUX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC ,Z[CI\/'ICTBI/IC

3.5

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIpONH3 CIOXKHBIX
a¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaius yrieBoaoB (MOHO-, AU- U IMOJIMCAXapUbl).
I'moko3a — mpocTeiinii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHMSI MOJIEKYJIBI,
¢du3nueckre 1 XUMHUYECKUE CBOIcTBa (B3aumozeicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHA4YHBIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBICHHE,
Opo’keHHE TIIOKO3bl), HAXOXKJEHHE B MPUPOJE, NPUMEHEHue, OHoJoruvecKas
posb. dorocuHTe3. PPyKTO3a KaK M30MEP IIIOKO3bl. KpaxMail u 1esmnono3a Kak
npupoaHble noiuMmepbl. CTpoeHME Kpaxmala M LEeJUIoI03bl. DPusndeckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIPOIN3, KaUeCTBEHHAs PEaKIs C HOJA0M)

A30Tcoz[ep>1<amne OpPraHn4€CKUC COCANHCHUA

4.1

AMHWHOKHCIIOTBI KakK aM(bOTepHI)Ie OpPraHu4cCKUuC COCANHCHUA. dusnyeckue u

XUMUYECKAE CBOMCTBA aMWHOKHCIOT (Ha TpUMepe TIHMIMHA). buomormdeckoe




3HAYCHHUEC aMHUHOKHUCIIOT. HGHTI/IHBI

4.2

benku kak npupoAHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAsl U TPETUYHAas CTPyKTypa OeiakoB. XUMHUYECKHUE CBOMCTBA OEJKOB:

THJIPOJIN3, ICHATYypallisl, KAYeCTBCHHbBIE peaKluy Ha OeKu

BBICOKOMOIEKYIISIPHBIE COCITMHEHUS

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHMI: MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MOJMMEpU3allun, CPECAHAA MOJICKYJIAPHAA
macca. OCHOBHEIC METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ —

MoJIMMEpHU3alna U IMOJMKOHACHCAIUA
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OKCHEpUMEHTAIbHBIE METONBl HM3YyYEHHsI BEIIECTB W HX MPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay41yKOB. HOHy‘-ICHI/IC CHUHTCTUYCCKOI'O KaydyKa U pC3UHLbL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

TeopeTnueckue OCHOBBI XUMHUHU

1.1

XuMuyeckuit aiaeMeHT. AToM. fnpo atoma, W30TOMbI. DJIEKTPOHHAs 000JIO0YKa.
DHepreTuveckre YpoBHHU, IOJYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DJEMEHTHI.
OcoOeHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OPOUTANIIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(PUTYpaIHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauyeckas cucrema XuMuueckux sinementos /1. M.
MenneneeBa. CBsi3b MNEPUOIAMYECKOTO 3akoHa W Ilepmogmyeckoil CHCTEMBI
XuMudeckux 3ieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHHUsI CBOMCTB XUMHUYECKHX OJIIEMEHTOB U
o0pa3yeMbIX UMH MPOCTBIX M CJIOXKHBIX BEIISCTB IO TPYINaM M TEPHOIAM.

3HaueHue NEPUOANYICCKOro 3aKOHAa B pa3BUTHU HAYKH

1.3

Ctpoenne BemiecTBa. XHMHUYECKas CBA3b. BHIBl XHUMHUYECKOW  CBSI3U
(koBaJieHTHAs HEMOJISIpHAsE W TOJSpHAs, HOHHAs, MeTaindeckas). VoHbI:
KaTUOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHONW XUMHYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIETITOPHEIN). BomopoaHas cBs3b

1.4

BaneHTHOCTS. SHCKTpOOTpI/ILIaTeJ'IBHOCTL. CreleHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. TWINbI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA
BEIIECTB OT THIA KpUCTAUIMYECKOM peméTku. lloHsaTne o0 aucnepcHbIX

cucrtemax. VcTuHHBIC U KOJUIONAHBIC PAaCTBOPHI. MaccoBas J0JIs1 B€IICCTBA B




pacTtBope

1.6

Knaccudukanmst HeopraHmaeckux coenHeHnii. HoMeHkiatypa HeopraHu4ecKux

BCIICCTB

1.7

XumMuueckas peakuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHUYECKOM M OPTaHMYECKOM XUMHUHU. 3aKOH COXpPAHEHHUS MaCChl BEIIECTB,

3dKOH COXpaHCHHA U MPEBPALICHUA SHCPIUU ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTB pcaKknuu, €€ 3aBHUCHMOCTbD OT PAa3JIMIHBIX (I)aKTopOB

1.9

OOpatumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIHAIOLUIME HA

coctostHue xumuueckoro papHoBecus. [Ipunnun Jle [llarense

1.10

3HeKTp0J'II/ITI/I‘-IeCKa$I Jucconuanus. CuilbHBIE U ca0ble SJICKTPOJIUTHI. Cpena
BOJHBIX paCTBOPOB BEHICCTB: KUCJIasd, HCﬁTpaIIBHaﬂ, mcjIo9Hasi. PeaKI_II/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEITBHO-BOCCTAHOBUTEIBHEIC pcakuuu

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxenne HemeramuioB B lleprogudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpOEHHUs aTOMOB. Dusnveckue

CBOMCTBA HEMETAJIJIOB. AJIJIOTpOHI/IH HEMCTAJIJIOB (Ha IMpUMEPEC KUCJIO0POda, CEPHI,

dbocdopa u yriepoaa)

2.2

XUMUYECKHE CBOMCTBA BAXKHEHMIMX HEMETAUIOB (TaJOrCHOB, CEpbl, a30Ta,
dbochopa, yrepomra W KpEeMHHA) U HX  COeAMHEHUH  (OKCHJIOB,
KHCIIOPOJICO/ICPIKAIUX ~ KHUCIIOT, BOJOPOJHBIX coenuHeHwi). [IpuMeHeHue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUN

2.3

Meramnbl. Ilonoxenune meramwioB B Ilepuogudeckoll cuCTEME XMMHYECKUX
anemenToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS HIIEKTPOHHBIX 000JI0UEK
aToMoB MeTayuioB. O0ume ¢puznyeckue cBoicTBa MeTauioB. CIijaBbl METAJJIOB.

DNEKTPOXUMHUECKUN Psi/i HAIIPSDKEHUH METalJIOB

2.4

XVWMHYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KM, KaJbIUH,
MarHuii, aJIFOMUHHHA, ITUHK, XPOM, JKeJIe30, MeAb) U HX coeauHeHwmid. OOmume

CIIOCOOBI MOJIy4YCHHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy U TCXHHUKCE

2.5

I'enetnueckas CBI3b HEOPTaHNUYCCKUX BCUICCTB, NPHUHAMICKAIUX K PASTITUIHBIM

Ki1accaM

XUMHS U KU3Hb

3.1

Ponp xuMum B 00Oecne4eHMH SKOJOTHYECKOW, SHEPreTHYEeCKOW M TMHILIEBOI
0€30MacHOCTH, Pa3BUTUU MeaULMHBL. [loHATHE O HayyHBIX METOAaX MO3HAHHS

BEIIECTB U XUMHYECKUX PEaKIUI

3.2

[IpencraBiaenust 06 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOIYYEHUS




BOXHEHIIMX BewmecTB. UenoBeK B MUpPE BEHIECTB U MATEPHAIOB: Ba)KHEUILIHE
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUHOHHBICE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpaMuKa, MaTepualibl Uil JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpAIbHBIE y100peHus

33

XuMUs W 3I0pOBbE UENOBEKAa: MPaBHJAa WCIOJIb30BAHUS JIEKAPCTBEHHBIX
[IpernapaToB, MpaBuiia 6€30MaCHOr0 UCIIOIb30BaHUS IPENapaToB OBITOBOM XUMUU

B [IOBCEIHEBHOMU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBHI CETH

HUHTEPHET






