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HOACHUTEJIBHAA 3AITMCKA

[Tporpamma 1o XMMUM Ha ypOBHE CpPEIHETO 00IIero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUA (penepanbHOM 00pa3oBaTeIbHON MPOTrPaMMBI CPETHETO
obmero o6pazoBanus (POIlI COO), mpeacraBneHHbIX B DenepaqbHOM TOCYAapCTBEHHOM
obpazoBarenbHoM ctanmapre COO, ¢ yuérom Konnenuuu nmpemnonaBanus y4eOHOTO IpeaMeTa
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoii @Dexepanuu, pean3yrONIUX
OCHOBHBbIE 00pa3oBaTelbHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXKEeHUH «CTpaTerun pa3BUTHUS
Bocriutanust B Poccuiickoit @Depepanmm Ha mnepuwon o 2025 roma» (Pacmopspkenme
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MporpaMMbl MO XHMHUH, K OINpPEAEICHUI0 OO0IIen
CTpaTeruu 0Oy4eHUs, BOCIIMTAHUS U PA3BUTHUSA O0YUAIOIIUXCA CPEACTBAMU y4eOHOTO MpeaMera
«Xumust» nas 10-11 xmaccoB Ha 0a30BOM YPOBHE COCTABWJIM KOHIIETITYaJbHBIC IOJOKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€J€H, COJEp)KaHMs, PE3yJbTaTOB OOYUYEHUS H
TpeOOBaHUH K YPOBHIO OJATOTOBKH BBITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, IIOJy4aeMOE€  BBITYCKHMKaMU  00I1e00pa30BaTeIbHOM
OpraHM3aliy, SBISIETCd HEOTbeMJIEMOM YacThl0o HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIIMM ATAallOM pealn3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, NPHUCYIIMX LEJIOCTHON CHUCTEME XHMHYECKOTO o00pa3oBaHMA. OTH LEHHOCTH
KacaloTCsl TIO3HAHUSI 3aKOHOB NPHUPOJbI, (GOPMUPOBAHUS MHPOBO33PEHUS U OOIIEH KyJIbTYpHI
YelioBeKa, a TakKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO H
NpUpOAHON cpere. Peanusyercs xumuueckoe o0pa3oBaHue 00ydaroOMXCsl HA YPOBHE CPEIHETO
o01iero oOpa3oBaHMs CPeACTBAMHU Y4EOHOIO INpenMeTa «XUMUsS», COACpKaHUEe U MOCTPOCHHUE
KOTOPOTO OIpeaeNieHbl B IMpOrpaMMe IO XHUMHUU C Y4€TOM CHeUM(pUKHA HAYKH XUMHH, e
3HAYEHUS B MO3HAHUU MPUPOIBI U B MAaTEpUaIbHON JKU3HU OOIECTBA, a TAKXKe ¢ YUETOM OOLIUX
1ene U MPUHLKIIOB, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHUE CHUCTEMbl CPEIHEro oOIero
obpasoBanus B Poccuiickoit @enepannu.

XUMUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYIO pOJib B COBPEMEHHOM
[UBWJIM3AIIMN, B CO3JaHUM HOBOW 0a3bl MaTepuaabHON KynbTyphl. OHa BHOCUT CBOW BKJaJ B
(dbopMHpOBaHHE PALIMOHAIBHOTO HAYYHOI'O MBILIUICHHUS, B CO3[JaHUE LIEJIOCTHOTO MpEeACTaBICHUS
00 OKpyXarolleM MHUpe KaKk O €MHCTBE MPHPOJIBI M YeloBeKa, KOTopoe (OpMUpPYETCS B XUMHUH
Ha OCHOBE IIOHMMAaHHUsI BELIECTBEHHOI'O COCTaBa OKPY>KAIOIIEro MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMHU 001aCTAMU MPUMEHEHHUS.

TecHo B3aMMOAEHCTBYST C JPYTMMHM €CTECTBEHHbIMM HAayKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacTbI0 MHPOBOM KyJIbTYPhl, HEOOXOIMMBIM YCIOBHEM YCIIEUIHOTO Tpyla H
KHU3HH KaXI0ro wieHa oOmectBa. CoBpeMEeHHas XMMHUS KaK HayKa CO3WJaTelIbHas, KaK HayKa
BBICOKMX TEXHOJIOTUH HAalpaBjieHa Ha pelleHHe I100albHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IUINEBOH, HSKOJOTHUECKOW O€30MacHOCTH |
OXpPaHBbI 37J0POBbSI.

B coorBercTBUM ¢ 0OOUIMMM LEISIMM M TNPHHLIUIAMH CpeAHEro oOIiero obpa3oBaHuUs
conepxkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb U3YUYEHHUSI) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILEKYJIbTYPHYIO MOJrOTOBKY OOYYalOIIMXCs, HEOOXOAUMYIO UM JUIs
BBIPAaOOTKHM MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEHUIHOTO BKIIOYECHHS B JKU3Hb COLIMyMa,
MIPOAOIDKEHHS 00pa30BaHus B pa3IMUHBIX 00JACTAX, HE CBI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.



CocraBnsomiuMu peaMeTra «XuMus» SBISIOTCA 0azoBble Kypcbl — «Opranuueckas
xumus» 1 «O0IIas 1 HeOpraHUYEeCKask XUMHES, OCHOBHBIM KOMIIOHEHTOM COJICP)KaHUSI KOTOPBIX
SBJISIIOTCS] OCHOBBI 0230BOM HAayKH: cHCTeMa 3HAHUW 110 HEOPraHWYECKON XUMUH (C BKIIOYCHUEM
3HaHUW K3 O0IIEeH XMMHH) U OPraHMYEeCKOW XUMHUHU. DOpPMHUPOBAHHUE JAHHOW CUCTEMbI 3HAHHUI
IpU W3Y4YEHHH MpeaMeTa o0ecreyrMBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOI000pasus
BEIIIECTB Ha OCHOBE OOILIUX MOHATHI, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «OO01mas 1 HeopraHudeckas
XUMHS» c(hopMHUpOBaHa B MpOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K H3yUYEHUIO
y4eOHOrOo Marepuajga M OOyCJIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONpPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMY4eCKOM XHMMHUHU BEIECTBA
paccMaTpuBalOTCSl HA YPOBHE KJIACCHYECKON TEOpUU CTPOCHUS OPraHUYECKUX COCAMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUI O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIeCTBax MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIO)KHBIX OMOJIOTHYECKH AaKTUBHBIX COSAMHEHHH. B Kypce opraHmdeckoid XWMHH MOy4YaroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO O0O0IEro oOpa3oBaHMs MEPBOHAYAIBLHEBIE
MIPE/ICTAaBICHUS] O XUMUYECKOU CBSA3H, KJaCCU(UKALMOHHBIX MMPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIUH.

[Tox HOBBIM yIJIOM 3peHHUs B mpeamere «Xumus» 0a30BOTO YPOBHS PacCMaTPHBACTCS
M3YYEeHHBIH Ha YpOBHE OCHOBHOTO 0OIIero oO0pa3oBaHHs TEOPETHUYECKUN MaTepuan Hu
(akTonoruueckue CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OOm1as 1 HeopraHuyeckass XUMHUs» 00ydaromMUMcsl PEeJOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh
3HaYCHHUE NEePUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKUX M METOIO0JOIMYECKHX MO3HIIHUH,
riy0xke MOHATh MCTOPUYECKOe H3MEHeHHE (PYHKIMI 3TOro 3akoHa — OT oOoOIaromei 1o
OOBSCHSIIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHU O BaXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE O XUMUYECKHUX PEAKIIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsercs B Kypcax 10 wum 11 KiaccoB »3ieMeHTaMU COJEpXKaHUs, HWMEIOIUMHU
KyJIbTYPOJIOTUYECKHIT M TNPUKIAIHOW XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT IOHHMMAHHUIO
B3aMMOCBS3M XHMHH C JPYTMMU HayKaMH, pacKpbIBalOT €€ pojb B I0O3HABATEIbHOU H
MPAKTUYECKON JEATENIbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHUS K MPOIECCY
TBOPUYECTBA B O0JACTH TEOPHH U MPAKTHYECKHUX MPIIOKECHUH XWMHUHU, MOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpoOJieMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIUBATh MH(GOPMALIMIO U MPUMEHATh €€ AJis MOIMOJIHEHUS 3HAHUM, peleHus
MHTEJUICKTYyaJIbHBIX U 3KCIIEPUMEHTAJIbHBIX HCCIEIOBATEIbCKUX 3ajady. B 1enom copepkanue
ydeOHoro mpeamMera « XuMus» JaHHOTO YPOBHSI U3YYCHUS OPUEHTHPOBAHO Ha (hOpMHUpPOBAHUE Y
00y4aroluxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi OHUMaHUSI PUIOCOPCKUX HICH, TaKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPIaHUYECKOTO M OPraHU4eCKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOCHHUEM, TO3HABAEMOCTb MPUPOJHBIX SIBIICHUN MyTEM IKCIIEPUMEHTA
U pelIeHHUs TPOTHUBOPEUYHA MEXKIy HOBBIMH ()aKTaMH M TCOPETHUYECKUMH TMPEIIOCHUIKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKHX MPOOJIeM, a Takke MpodiieM cOepexeHus
SHEPreTHUYECKUX PECYPCOB, ChIPbsI, CO3JaHMUSI HOBBIX TEXHOJIOTHI U MaTepHasoB.

B mane pemieHus 3amad BOCHUTAHWS, DPA3BUTHS U COLMANHM3AIMN  OOYYArOIIUXCS
MPUHATBIE TPOrPAMMON IO XUMHUHU MOAXOAbl K OINPEIACICHUIO COACPXKAHUS M TMOCTPOCHUS
npeaMeTa ImperycMaTpuBaloT (POpMHpPOBAHHE YHUBEPCAIBHBIX y4E€OHBIX ACHCTBHIA, MMEIOLIUX
0a30Boe 3HaUEHUE I Pa3IUYHbBIX BUIOB JEATEILHOCTH: pPEeUIeHHs IpobiieM, MoKCKa, aHaau3a u



o0paboTku wHMOpMAIMK, HEOOXOMUMBIX I MPUOOPETEHUS ONBITa MPAKTHYECKOW W
HCCHCHOB&TCHLCKOﬁ ACATCIIbHOCTH, SaHHMaIOHICﬁ Ba>XHO€ MECTO B IIO3HAHUU XUMHU.

B mpakTuke npenonaBaHus XUMUHU Kak Ha YPOBHE OCHOBHOTO 00IIIero o0Opa3oBaHus, TaK U
Ha YpPOBHE cpenHero oOmiero o0pa3oBaHus, TMpPU  OMNPEAETICHUH  COAEpKATEIbHON
XapaKTepUCTHKHU 1IeJiel M3y4YeHHUs MpeaMeTa HalpaBlI€HUEM IE€PBOCTEIIEHHON 3HAYMMOCTH
TPaIUIIMOHHO TpU3HaéTcs (OpMUpOBAHME OCHOB XHMMHUYECKOH Hayku Kak oO0JacTa
COBPEMEHHOTO €CTECTBO3HAHHUS, IMPAKTUYECKOW EATEIHLHOCTH YEIOBeKa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOOMYECKOM TOYKM 3pEHUs] TaKOHW TNOAXOH K
OTIpe/IeNICHUIO 1eJIel N3YUYeHHUs MTPeAMETa SBISETCS BIOJIHE OMPaBAAHHbBIM.

CoracHo ﬂaHHOfI TOYKC 3pCHUSA TJIaBHBIMU LCIKIMU H3YUYCHUSA NPCIMCTA «XuMHusI» Ha
6azoBoM ypoBHe (10 —11 xi1.) sBASIOTCS:

e (GOpMHpPOBAaHHE CHCTEMbl XUMHUYECKUX 3HAHUM KaK BaXKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSATHS,
(dbyHIaMeHTalbHbIE 3aKOHbI M TEOPUM XMMHH, OCBOCHHE f3bIKa HAyKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHUEC C I/ICTOpI/IefI HX PAa3BUTUA U CTAHOBJICHUA,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HayYHbIX METOJax MO3HAHMS BEILECTB U
XMUMHAYECKUX PEaKIMid, HEOOXOAUMBIX Ul MPHOOPETeHUS YMEHH OPHEHTHPOBATHCS B
MHpE BEIIECTB U XUMHUYECKHUX SBJIEHUN, UMEIOIINX MECTO B MPUPOJIE, B TPAKTUUECKON U
MMOBCEIHEBHOM JKU3HMU;

® Ppa3BUTUC YMGHHﬁ u CHOCOGOB ACATCIIPHOCTH, CBA3aHHBIX C HaGJ'IIO,Z[eHI/IeM u
OOBSACHCHHMEM XUMHUYECKOTO DSKCIIEPUMEHTa, COOJIIOJICHUEM TpaBWil OE€30IMacHOTO
oOpariieHus C BEIIeCTBAMHU.

Hapsiny ¢ stum, conep:karesibHas XapaKTepUCTHUKA LeJIed U 3a/1ay U3y4yeHus NpeaMmera B
MporpaMMe 1Mo XUMMUHU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU NMPUOPUTETAMHU
B CHCTEeME cpemHero ooOmiero ooOpa3oBanus. CeromHss B TMPENoJaBaHUU XUMHUHM B OOJBIICH
CTETIEHU OTHAETCd NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJCpX aHUA OOy4YCHHMS,
OPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHMKA 00IIe00pa3oBaTeIbHON  OpraHu3alii,
BJIQJICIONIET0 HE HAOOpOM 3HAHWM, a (PYHKIHMOHATHHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJY4YEHUS 3HAHWU U MPUMEHEHHUS UX B PEalIbHOM >KU3HM ISl pPELICHUS
MPAKTUIECKHUX 3a]1aY.

B cBA3u ¢ »TMM Ipu U3y4eHUM IpeaMera «XHUMHS» JOMUHHUPYIOLIEE 3HAYCHHUE
MpUOOPETAIOT TaKKe LENU U 3a]]a4H, KaK:

ajanrtanus —oOydYaroIIMXCS K  YCJIOBUSM JUHAMUYHO  Pa3BUBAIOIIErOCs  MHpA,
(dbopMUpOBaHHE WHTEIJICKTYallbHO PAa3BUTOM JHUYHOCTH, TOTOBOW K CamMo00pa30BaHUIO,
COTPYAHUYCCTBY, CAMOCTOATCIIbHOMY HNPHUHATHIO T'PAMOTHBIX peHleHI/Iﬁ B KOHKPCTHBIX
KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMH U UX MPHUMEHEHUEM;

dbopmMupoBaHHEe y OOYy4YaIOIMMXCA KIIOUYEBBIX HABBIKOB (KJIFOYEBBIX KOMITCTCHIIHH ),
HMCIOIUX YHHUBCPCAJIbHOC 3HAYCHUC AJId Pa3JIMYHBIX BUIOB ACATCIBbHOCTU: PCIICHUA HpO6JIeM,
MOMCKA, aHaIM3a MU O00paboTKM uWHPOpMAIMK, HEOOXOAUMBIX Ui IMPHOOPETEHUS OIbITa
NesITeIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHWMHUH, a TaKkKe JUIsl OLIEHKHU C
MO3UIUH HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OPTaHM3M YeJIOBEKa U MPUPOAHYIO CPENY;

Pa3BUTHUC NO3HABATCIIbBHBIX MHTCPECOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCOGHOCTGI;'I
00y4Jaronmxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUSA 10 XUMHU B

COOTBETCTBHUH C KU3HCHHBIMH MOTPEOHOCTSMH, UCIIOJB30BaTh COBPEMEHHBIEC MH()OPMAIIHOHHBIC
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TEXHOJIOTUH JJIsl TOMCKA U aHaJIn3a y4eOHOM 1 HayYHO-IOMYJISIPHON HH(POPMAIIMN XUMUYECKOTO
COJIEPKaAHUS;

(dbopMUpOBaHHE U pa3BUTHE Y 00YYAIOMINXCS aCCOLMATUBHOTO U JIOTHYECKOTO MBIIUICHHS,
HaOII0aTEIPHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U NMPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydyaromuxcs yOexIEHHOCTH B TyMAaHHUCTHUYECKOW HANpPaBICHHOCTU
XUMHH, ©€ BaXHOW pOMM B  pEUICHHHM TIJIOOAJIbHBIX  MPOOJIEM  PalMOHAIBHOTO
MPUPOAONOIB30BaHUS, TMOMOJIHEHHUS] PHEPreTUYECKUX PECYypCOB U COXPAHEHMsI MPUPOTHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOOUMOCTH OEpeXHOr0 OTHOIICHHUS K NPHUPOJE U CBOEMY
3J0POBBIO, @ TAKKC HpI/IO6pCTeHI/I$I OIbITa MCIIOJIB30BaHUA MOJYUCHHBIX 3HAaHUHU IJId IPpUHATHA
rpaMOTHBIX peHleHI/II\/'I B CUTyaludX, CBA3AHHBIX ¢ XUMHUYCCKUMU SBJICHUSIMU.

B ydeOHOM mane cpeaHero oOmiero oopa3zoBaHus IMpeaMeT «XUMUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB peaMeTHOI 061acTi «EcTecTBeHHO-HAyUHbIE IPEIMETHD.

OOmiee yuCIIO 4acoB, OTBEACHHBIX Ui M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CpPEIHETrO
obmero obpazoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henerio).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOl XMMHUHU

[Ipeamer opraHMyecKod XUMHUHU: €€ BO3SHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B IMOJIYYECHUH
HOBBIX BEIIIECTB U MaTE€pUATIOB. Teopus CTpOeHHs Opranndeckux coenuHenuid A. M. bytneposa,
e¢ OCHOBHbIC TNONOXKEHUA. CTpyKTypHbIE (POPMYIBI OpPraHUYECKUX BeEIIECTB. | omonorus,
n3oMepus. XUMHUYECKasi CBA3b B OPraHUUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIC CBSI3U.

[IpencraBnenne o  kiaccudukaluu  OpraHuyeckux  BemecTB.  Homenkiarypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) W TpHUBHAJIbHbIE Ha3BaHUSA Ba)KHEUIINX
IIPEICTaBUTENEN KJIACCOB OPraHUYECKUX BEILECTB.

DKCIepUMEHTAIbHbIE METO/Abl U3YUEHUS BEIIECTB M WX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3laMi OpraHMYecKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYECKHUX BEIECTB, HaONIOJICHHE U OMNHCAaHHE JEMOHCTPALMOHHBIX OMNBITOB IO
MPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB NIPU HArpeBaHUU (TNIaBJIeHUE, OOYTITMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH pAn. MeTaH W 3TaH — MPOCTEUIINE
MPEICTaBUTENM alKaHOB: (M3MUECKHEe W XUMHYECKHE CBOWCTBA (peakiuu 3aMelIeHUus Hu
TOpEHUsI), HAXOKJEHUE B IPUPO/IE, TOJYUCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHMUE, TOMOJIOTUUECKUI psAJl. DTUJIEH U MPONUIEH — NPOCTEUIINE
MPEICTaBUTENM AJKEHOB: (U3MYECKHEe W XHMHUYECKHE CBOMCTBA (peakUud TUIPUPOBAHMS,
raJIor€HUPOBAHUS, THIpaTallui, OKUCIICHUS U MOJIMMEPU3AlIUN ), TOTyUYeHHE U TPUMEHEHUE.

Anxanuensl: Oyramuen-1,3 u mermnOyraaueH-1,3: crpoeHue, BakHEHIINE XMMHUYECKHE
cBOlcTBa (peakuus noaumepusauuu). [lonyyeHne CHHTETUUECKOTO KaydyKa 1 pEe3UHBI.

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psaA. AlETUIeH —
MPOCTEHUINNIA TTPEJACTABUTENh aJTKUHOB: COCTaB, CTPOCHHUE, (PU3NYECKHE U XUMHUUYECKHE CBOMCTBA
(peakiuu ruApupoBaHus, TaIOT€HUPOBAHUS, TUAPATALIMM, TOPEHHUS ), TOJIyYEHUE U IPUMEHEHUE.

Apenbl. benzon: cocraB, crpoeHue, (U3MUECKHE M XUMHYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIy4YeHHE M NpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyecKkue ceolUCmMea (peakyuu 2ai02eHUpoSaHUs U HUMpPOBanus), noiyderue u
npumeHnenue. TOKCUYHOCTb apeHOB. l'eHeTHYeckas CBA3b MEXAYy YIIIEBOAOPOAAMH,
MPUHAJUICKAIMMHU K Pa3JIMYHBIM KJIaccaM.

[IpupoaHble UCTOUYHUKH YTIIEBOJOPOIOB. [IprpoaHbIi ra3 U MOMyTHbIE HEPTSIHBIEC Ta3bl.
Hedrr u e€ mnpoucxoxknaenue. CrnocoObl TmiepepabOTKM HEPTH: TEPEroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaTUTHUECKUil), mupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIN yroyib U IPOAYKTHI €r0 MepepadoTKH.

OKCHEepUMEHTAIbHBIE METO/ABl U3YUEHUS BEIIECTB M UX MPEBPALICHUN: O3HAKOMIICHHE C
oOpa3uamu miacTMacc, KaydykKoB U pe3uHbl, Kojuiekiuu «Hedte» u «Yromnp», MoaenupoBanue
MOJICKYJl YTJIEBOJIOPOJIOB U TaJOT€HONPOM3BOIHBIX, MPOBEACHUE MNPAKTHYECKOW PAaOOTHI:
II0JIy4E€HHE ITUJIEHA U U3YUYEHHE €r0 CBOMCTB.

PacuérHpie 3amaun.




Borunicnienuss 1o ypaBHEHHMIO XHUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOJHOTO BEIIECTBA WJIM TPOAYKTAa PEAKIMH MO HU3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEILIECTB UM MPOIYKTOB PEAKLIUH).

Kucnopoacoaepixamnue opranuieckue coeJuHeHHs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpOeHHE, (Qu3ndeckue u
XUMHYECKHE CBOWCTBA (PEaKkIMU C aKTHBHBIMU METaJJIaMH, TaJIOTEHOBOJIOPOJAMH, TOPEHUE),
npuMeHeHue. BoopoiHbIe CBSI3U MEXy MOJIEKYJIaMH CIUPTOB. JlefiCTBUE MEeTaHOJa U 3TaHOJa
Ha OPraHU3M YeJIOBEeKa.

MHoOroatoMHble CHUPTHL. DTUICHTIUKOIb M TJMIEPUH: CTpOEHHUE, (QHU3NYEecKue U
XUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO MIETOYHBIMHA METaJNIaMU, Ka4EeCTBEHHAS peaKIus Ha
MHOTOaTOMHbIE cnUpThl). JlelicTBue Ha opraHusM denoBeka. lIpuMmeHeHue riMuepuHa H
STUJICHTJIUKOJIS.

®deHoJI: CTpOEHWE MOJEKYNbl, (PU3NYECKHe W XUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH
¢denona. [Ipumenenue genomna.

Anpaerunsl U kemouwvl. DopManbAETHA, aleTaNbICTHA: CTpOeHUEe, (U3NYECKUuEe U
XUMHYECKHE CBOMCTBA (pEaKIMM OKHUCIEHHS M BOCCTAHOBJICHUS, KayeCTBEHHBIE PEaKIUH),
MOJIy4E€HUE U TIPUMEHEHUE.

OAHOOCHOBHBIE TIpe/IebHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAs KHCJIOTHI:
CTpoeHue, PU3nIecKre i XUMUIECKUE CBOMCTBA (CBOICTBA, OOIIKE /IS KJIacca KUCIOT, PEaKIus
sTepudukanuu), mnonydeHne u mnpumeHenue. CreapuHOBass M OJIEUHOBas KHUCJIOTHI Kak
MPEICTaBUTENIH BBICIIUX KapOOHOBBIX KHCIOT. MblIa Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBUE.

CrnoxHble 3pHUpPHl KaK MPOU3BOJAHBIC KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX A(PHUPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. bruosiorunyeckas posib JKUpPOB.

VYrieBobl: cocTaB, Kiaccudukanus yriieBoaoB (MOHO-, AU- U mojaucaxapubl). [ mroko3a —
MPOCTEHIIINIA MOHOCAaXapuJ: OCOOCHHOCTH CTPOSHHUS MOJEKYNbI, (PU3NYECKHE U XUMHYECKHE
cBoiicTBa (B3ammozeiictBue ¢ ruapokcunom menu (II), okucieHme amMMHa4HBIM PAaCTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXKJICHHE B TPHUPOJC,
npuMeHeHue, buonorudeckas poib. otocunres. @pykro3a Kak U30Mep IIFOKO3bI.

Kpaxman u nemmrono3a kak npupoaHbie noauMepsl. CTpoeHHE Kpaxmania U LEJUIF0I03bL.
dusnueckre 1 XMMHUECKUE CBOMCTBA Kpaxmaina (TUIpOIu3, KaueCTBEHHAs! PEaKIUs C UOAOM).

DKCrepuMEHTAIbHBIE METOJbl W3Y4YeHHUS BEIIECTB M HMX IMPEBPAILLEHUI: MPOBEIEHUE,
HaOJIIOJICHWE U OINHCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIE
peakluu OJHOATOMHBIX CHUPTOB (OKHUCIeHHEe 3TaHoja okcuaom wmeau(ll)), mMHOroaroMHbIx
cnupToB (B3auMmojeiicTBue rimnepuHa ¢ ruapokcugom menu(ll)), ampaerumoB (OKUCIEHUE
aMMUadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(Il), B3ammopeicTBue
Kpaxmajga ¢ HWOJOM), MPOBEJICHUE TMPAKTHUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnpbie 3a1aun.

Borunicnienuss 1o ypaBHEHMIO XHUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBa
MCXOJHOTO BEIIECTBA MJIM NPOAYKTa pPEaKIHH MO HU3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

A30TcoiepKalliue OpraHnueCcKre COeTUHEHUS.

AMUHOKUCIOTEI Kak aMm(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XMMHYECKHE CBOMCTBA aMUHOKHMCIOT (Ha mpuMepe IulKHA). buonormueckoe 3HayeHHe
aMHUHOKHUCIIOT. [lenTuasl.



benku kak npupoHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHas U
TPeTUYHas CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OENKOB: THIPOJIM3, JEHATypalus,
KayeCTBEHHbIC pEaKIIui Ha OEJIKH.

OKclepUMEHTANIbHbIE METOJbl M3Y4YEHHUs BELIECTB M UX IMpPEBpallCHUi: HAOIIOACHUE U
ONHCaHHE JAEMOHCTPALIMOHHBIX OIBITOB: JeHAaTypalus OCJKOB IpU HarpeBaHUM, I[BETHHIE
peakiuu OeIKoB.

BbicokomoseKky IsipHbIe COeIMHEHHS

OCHOBHBIE TOHSTHUS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHH: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALNU, CPeAHss MoseKyispHas Mmacca. OCHOBHBIE
METO/]Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEAMHEHNN — ITOJIMMEPU3ALUS U TOJMKOHICHCALUS.

DKCIepUMEHTAJIBHBIE METOJIbI M3Y4YEHUs BEUIECTB U MX NPEBpAIlCHUN: O3HAKOMIIEHHUE C
00pa3laMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpeIMETHBIX CBsI3€d MPU M3Y4EHUM opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCS Yepe3 HMCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaKk H
MOHATUH, ABJISIOIIUXCSI CHCTEMHBIMU AJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOwie ecTecTBEHHO-HAY4YHbIC IMOHATHS: SIBIEHHE, Hay4yHbId (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KilacCu(UKalus, TMEepUOJUYHOCTb, HaOM0IeHNe, W3MEpEHHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE.

dusnka: MaTepus, YHEPIus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEJIUYMHBI U €JMHUILIBI
UX U3MEPEHUS.

Bbuonorusi: kierka, opranusM, O6uocdepa, oOMeH BEIIECTB B opraHusme, (HoTocuHTe3,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCJIKH, YTIIEBOIbI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, FOPHBIE TOPOJIbL, IOJIE3HBIE HCKOIIAEMBbIE, TOIIMBO, PECYPCHI.

TexHosorus: NuIIEeBbIE MPOTYKThl, OCHOBBI PAllMOHAIBLHOIO MUTaHUS, MOIOILIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE MPENapaThbl, MaTepHallbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHHUYECKAS XUMMUA

Teopernyeckue 0CHOBbI XUMHHU

XumMudeckuid sneMeHT. AToM. Sapo aToma, H30TOMBI. DJIEKTPOHHAs 000J0YKa.
DHepreTUYeCKue ypoOBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacnpenesieHns 3JIeKTPOHOB MO OpOUTaIsiM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJOB.
DneKTpoHHass KOHPUTYpAIHs aTOMOB.

Ilepnonnueckunt 3akoH u llepuoguueckas cucrema xumMuuyeckux osiemeHtoB . H.
MenpeneeBa. CBs3b nepuoguyeckoro 3akoHa u Ilepuoanueckoil CHUCTEMBI XUMHUYECKUX
anemeHntoB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIICCTB
0 TpynnaM U neprojaM. 3HaueHHe MepUuoANIECKOT0 3aKOHA B Pa3BUTHUU HAYKU.

Crpoenue BemiecTBa. XHWMHYECKas CBS3b. BHIBI XUMHUYECKOW CBsI3M (KOBaJCHTHAas
HEeMoJIIpHas U TOJspHas, MOHHAasg, MeTajuinueckas). MexaHu3sMbl oOpa3oBaHUSI KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKkTpooTpUulaTeabHOCTh. CTeneHb okucieHus. IOHbI: KaTUOHBI U AHUOHBI.

BemectBa MOJEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelIeCTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTue o qucnepcHbIX cuctemax. ICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBast 1oiis
BEILIECTBA B PACTBOPE.

Knaccudukanuss Heopranmdeckux coeauHeHuil. HoMeHkmarypa HeOpraHHMYeCKHX
BEIECTB. |'€eHeTHuUecKass CBsI3b HEOPTraHWYECKUX BEIIECTB, MPUHAICKANMUX K Pa3IUYHBIM
KJIacCaM.

Xumuueckass peakuus. Knaccupukanus XMMHYECKHX pEaKUUd B HEOPraHUYECKOW H
OpraHMYECKOM XMMHH. 3aKOH COXPAHEHHs MACCHI BELIECTB, 3aKOH COXPAHEHUS M MPEBPALLCHUS
SHEPTUH NPU XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBHUCHMOCTh OT Pa3iHuHbIX (akTopoB. OOpaTUMBbIC pEaKIUH.
Xumuueckoe paBHoBecue. DakTopbl, BIUSAIONIME HA COCTOSSHUE XUMHUYECKOIO PAaBHOBECHS.
[Tpunnun Jle [laTense.

Onexrponutuyeckas aucconuanus. CunbHble M crnadblie 3mekTpoiuThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KUCIIast, HEUTpaabHas, IIeJI0YHAsl.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

OKCIepUMEHTAIbHbIE METOJbl M3YyYEHHs] BEUIECTB M HX MPEBPALICHHUN: ITEMOHCTpaIus
tabmun «llepumonnueckas cucrtema xumuueckux 3yemeHtoB /. M. MenneneeBay, u3ydeHue
MOJIeTIel KPUCTAIUIMYECKUX PEMIETOK, HAOMIOJEHUE U OMNHCAHHE JIEMOHCTPAI[MOHHBIX H
1abOpaTOPHBIX OMBITOB (pa3lokKeHHE MEePOKCHAA BOIOPOAA B MPHUCYTCTBUU KaTaau3aTopa,
ONpeJIEJIEHUE CPEebl PAaCTBOPOB BEILECTB C MOMOIIBI YHHBEPCAIBHOIO MHIAMKATOPA, PEAKIMHU
HOHHOTO OOMEHa), MPOBEACHUE MPAKTUUECKOW padoThl «BiusHue pa3nmuyHbIX (PaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEaKLINI.

Pacuérnbie 3a1aun.

Pacuérel o ypaBHEHUAM XHUMHUYECKUX PEAKIMI, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacy€ThI C UCITOJIB30BAHUEM MTOHATHS «MACCOBas 10JIsI BEIIECTBA.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonmoxxenue HemeramwioB B llepuonnueckol CcUCTEME XUMHYECKHX
anemeHnToB JI. M. MenneneeBa M OCOOCHHOCTH CTpOCHHUS aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPONHUS HEMETAJUIOB (Ha IpUMeEpe KUcaopoaa, cepsl, hocdopa u yrieposa).

XUMHUYECKUE CBOICTBAa Ba)KHEHIIMX HEMETAJJIOB (TaJlore€HOB, cepbl, a30Ta, (ocdopa,
yIJiepoJia U KpEMHHUS) U UX COCTMHEHUH (OKCUAO0B, KUCIOPOACOAEPIKALIUX KUCIIOT, BOJAOPOIHBIX
COCTUHECHM).

[IpumeneHne BaxKHEUIINX HEMETAIUIOB M UX COCTMHEHU.

Merassl. [lonoxenue meramnos B Ilepuoauyeckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0OYEK aTOMOB MeTaiioB. OOrmiue
¢uzmveckue cpoiicTBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXMUMHUYCCKUU PNl HAMPSIKCHUMA
METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX METANIOB (HATpUM, Kaiaui, KaJbliMi, MarHum,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHHI.

O6mwme crmocoOs! moyueHus MeTaioB. [I[puMeHeHe METAIITIOB B OBITY M TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHsI BELIECTB M UX IMPEBpAICHU: H3ydeHUe
KouleKinu «MeTaJibl U CIUIaBbI», O0pa3loB HEMETAIIOB, PEIICHHE 3KCIePUMEHTATBHBIX
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3aja4y, HaOIIOeHWEe W ONMCAaHWE JEMOHCTPAllMOHHBIX UM  JIaOOpaTOPHBIX  OIBITOB
(B3aumoJielicTBHE THUAPOKCUAA ATIOMHHHUS C PACTBOpPaMHU KHUCJIOT W WIEJIOYEH, KaueCTBEHHBIE
peaKI Ha KATUOHBI METAJIJIIOB).

PacuérHpie 3amaun.

Pacuérbl macchl BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIUMX B PEAKLMU BEIIECTB, pacuérbl Macchl (00bEMA,
KOJIMYECTBA BELIECTBA) MPOYKTOB PEAKIIMH, €CIIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XUMHUSA U )KU3Hb

Ponp xuMuu B oOecriedeHH SKOJIOTUYECKON, SHEPTETHUECKON 1 MUIIEBONW 0€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSITHE O Hay4YHBIX METOJaX TIO3HAHUS BELIECTB U XMMHYECKUX
peaKuuid.

[IpencraBiaenuss 00 O0OMMX HAy4YHBIX MPHUHIMIAX MPOMBILUIEHHOTO TMOJIYYEHHS
BAKHEUIINX BELIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUAIOB: BaXXHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLUHUOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaybl ISl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHU4YEeCKHe U MUHEPAJIbHbIE y100pEHUSs.

XHUMHS U 3]I0POBbE 4YEJIOBEKA: MPAaBWIA HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
MpaBmIa 0€30MaCHOTO UCIOIB30BaAHUS MPENapaToB OBITOBOM XHMHH B MTOBCEHEBHON KH3HU.

MexnpeaMeTHbIE CBS3U.

Peanuzamus MexXnpeaMETHBIX CBSA3EH MPH MU3yUYEHUH OOIIEH U HEOPraHWYECKOW XMMHUU B
11 xnacce ocyliecTBIsSIETCA Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHIM,
TaK ¥ MOHSTHUH, SIBISIOLIMXCS CUCTEMHBIMU JJI OTACNbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAay4HbIH (akT, TUIOTEe3a, 3aKOH, TEOpHs,
aHaJln3,  CHHTe3,  KiIacCUpHUKalusd,  MEePUOJUYHOCTh,  HAONIOJEHHE,  HKCIEPHUMEHT,
MOJECIUPOBAHUE, U3MEPECHHE, SIBICHUE.

®dusnka: Marepusi, SHEpPTUsi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HU3O0TOIL,
PaMOaKTUBHOCTh, MOJEKYJa, YHEPreTUUECKUd ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHME BEIeCTBa, PU3NYECKUE BEIMYUHBI U €MHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kimerka, opraHu3M, 3JKOCHUCTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, MOJIE3HBIE UICKOMaeMbIe, TOIUIUBO, PECYPCHI.

Texnonorus: XUMUYECKas MIPOMBILIUIEHHOCTb, METaJULyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuasos, CENbCKOXO035MCTBEHHOE MIPOU3BOJICTBO, NuUIeBas
MPOMBIIIICHHOCTh, (papMalleBTUYECKasi MPOMBINUICHHOCTb, IPOW3BOJICTBO KOCMETUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.
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INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWHN HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

@®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOY4YaIONIMMHUCS
pOrpaMM CpeIHEro olIero oopa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM).
Hay4no-MeTogm4eckoii OCHOBOW JuIisi pa3pabOTKH TUTAHHPYEMBIX PpPe3yJIbTaTOB OCBOCHHS
MIPOrpaMM CPeTHETro OOIIero 00pa30BaHUs ABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOJAOM B CTPYKTYpPE JIMUHOCTHBIX
pE3yNbTaTOB OCBOCHHS TpeaMeTa «XUMHS» Ha YpOBHE CpeIHEro o0mero oOpa3oBaHMs
BbIJICJICHBI CIIEYIOIINE COCTABIISAIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOW TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAaMOOIPEACIICHHIO;

HaJIM4re MOTUBAIMH K O0YUYCHHIO;

L[€JICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HA OCHOBE KITIOUEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAMIINI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolIMXCs PYKOBOJCTBOBAaTHCS B CBOEH NIEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, MPUCYHIMMHU IIEJIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHMUs;

HaJW4Yue TMPABOCO3HAHMSI HKOJIOTMUYECKON KyJIbTYphl M CIIOCOOHOCTH CTaBUTh LENH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIUTATEIbHON JESITENTbHOCTH B COOTBETCTBUM C T'yMaHHCTUYECKHMH,
COLIMOKYJIBTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH U HJeallaMd POCCHUKUCKOIO
TPaXXTaHCKOTO OO0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M TIPAaBUJIAMHU TIOBEACHHSI,
CIOCOOCTBYIOLIUMH TPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH O00yYarOIINXCS.

JInuHOCTHBIE pe3yibTaThl OCBOCHUS IpeaMeTa «XUMUsS» OTpa)karoT cHOpMUPOBAHHOCTH
OTbITAa TIO3HABATENILHOM M TPAKTHYECKOH MAESITENbHOCTH OOYYalolIuXCcs [0 peanu3aluu
MIPUHSATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xxaaHCcKOro BOCIUTAHMS:

OCO3HaHHUA 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MMPABOMOPSIKY;

MPEACTaBICHUSI O COLMAJIbHBIX HOpPMax M MpaBUJIAX MEXKIWYHOCTHBIX OTHOIIEHUW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AESITEILHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIieHny y4eOHbBIX U MO3HABATENBHBIX 33/1a4, BRITOJHEHUU XUMUYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH MOHUMATh W TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTYMEHTBI IPYTUX
MIPY aHAJIN3€ Pa3InYHBIX BUIOB yUeOHOMU AESITETbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPHUYECKOMY W HAYyYHOMY HACIEIUI0 OTEYECTBEHHOMU
XUMUH;

yYBaXXEHHsI K TpOIleccy TBOpYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHHS TOTO, YTO JOCTH)KEHUS HAyKU €CTh pPe3yibTaT JUIMTEIbHBIX HaOIIOICHHUIA,
KPOMOTJIUBBIX IKCIIEPUMEHTAIbHBIX MOMCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U TPAKTUKOB;
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MHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUM U TOCJIEIYIONIEM aHaINu3e
MH(OPMAIIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHOM OTCUECTBEHHOW XHMHUH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MMOBEACHMUS,;

CIIOCOOHOCTH OIICHMBAaTh CHUTYalldd, CBS3aHHbIE C XUMUYECKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IOBEJCHHE M IOCTYNKHU CBOMX TOBAapUIIEH ¢ MO3UIUil
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHUM STUX MMOCTYIIKOB;

4) popmupoBaHNs KyJIbTYPHI 310POBbS:

MOHMMaHMsI LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >XKU3HH, HEO0OXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

coOJroIeHnsl TpaBWJI O€30MacHOTO OOpaIleHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOU JIEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TMPaBWJI WHIUBUAYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HH JIIOJEH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJCHUS aTKOTOJS,
HapKOTHUKOB, KypEeHHUS);

5) TPy10BOr0 BOCIIUTAHUSA

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BaTENbCKOW JIeATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JAESTEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHEe B PEIICHUU TMPAKTUYSCKUX 3a7ad COIHAIbHOMN
HaIIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YeHHIO Mpodeccuil pa3inyHOro poia, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHUS MTPEeIMETHBIX 3HAHUH 10 XUMHUH;

YBaXECHHUS K TPYLy, JTIOJSM TPyIa U pe3yJabTaTaM TPYJIOBOU ACSITEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAbHOW TPaeKTOpHH 00pa3oBaHUS,
Oynyueil mpodeccuu U peaar3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB € yU4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTEH 001I1ecTBa;

6) 3K010rMYEeCKOro BOCTIUTAHM S

HKOJIOTUYECKHU 11€JIECOO0PAa3HOT0 OTHOIIEHHS K TMPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KU3HU Ha 3eMIie;

MMOHUMAaHHUSI TI100abHOTO XapaKTepa 3KOJOTHYECKUX MPOOseM, BIUSHUS SKOHOMHUYECKUX
MPOLIECCOB Ha COCTOSIHUE NMPUPOJHON U COLMAIILHOM CPEbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
paIMOHaIBLHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HEMPUATHS NNEUCTBHUM, MPUHOCIUIUX BPEI OKPYX AIOIIEH MTPUPOIHOU cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATrOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPEITPUHIMACMBIX
JNENUCTBUN U NPENOTBPALLATD UX;

HaJIM4Yus PAa3BUTOTO SKOJOTMYECKOTO MBILIUICHUS, AIKOJOTUYECKOM KyJIbTYPHI, OIBITA
NEeSITeIbHOCTH  3KOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHSI PpPYKOBOJCTBOBAaTbCS HMHU B
MO3HABATEIPHON, KOMMYHUKATUBHON U COIIMATILHON MPAKTUKE, CIOCOOHOCTH U YMEHUS aKTHBHO
MPOTHUBOCTOATH HJICOJIOTHH XeMOpOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKY;
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NOHMMaHMsl CHeUM(UKH XUMHUM KaK HayKd, OCO3HaHMs €€ posn B (OPMHUPOBAHHUU
paMOHATBFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUN LIEJIOCTHOTO MPEJICTaBICHHUS 00 OKPYXKaroIeM
MHUpE KaK O €AMHCTBE INPHUPOABI M YEJIOBEKA, B IMO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEM U
peleHny MpodIeM COXPAHEHUS IPUPOJIHOTO PaBHOBECHS,

yOexIEHHOCTH B 0OCOOOH 3HAYMMOCTHM XMMHHU AJIi COBPEMEHHOM NMBWIM3ALMMU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BaXXHOM POJIM B CO3/IaHUM HOBOM 0a3bl MaTepUabHOM
KYJIbTYPBI, PEUICHUU TI00aTbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOIA,
SHEPTeTUYECKOM, THUIIEBOM M DKOJOTWYECKOHW O€30macHOCTH, B Pa3BUTUM MEIUIIMHEI,
00eCreYeHnn yCIOBHM YCIIEIIHOro TPyAa U 3KOJOIMYECKH KOM(POPTHOM KU3HU KaXKJI0ro YJIeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHalM3a U OOBSACHEHMs SIBICHUI OKpY’KAIOIIEro MHpa M IMPOUCXOJAIIMX B HEM HM3MEHEHHI,
YMEHUS enaTh 000CHOBAaHHBIE 3aKIIOUEHHS Ha OCHOBE HAayUHBIX (PAKTOB U MMEIOLIMXCS JaHHBIX
C LIEJIBIO MTOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIIBHO UCIOJIb30BATh XMMUYECKHE 3HAHUS I PELICHUs TpodsieM
B PeabHbIX )KU3HEHHBIX CUTYalLlUsX;

MHTEpEca K MO3HAHUIO U MCCIIEA0BATENbCKON NEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHMM IO XMMHHM B COOTBETCTBUM C IKU3HCHHBIMU
MOTPEOHOCTSAMY;

MHTEpeca K OCOOEHHOCTSM Tpyla B pa3inuyHbiX cdepax mnpodeccuoHamTbHON
NESTENbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yibTaThl OCBOCHMSI y4eOHOro ImpenMera «XHMHS» Ha YpPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHUSI OOYUAIOMIMXCS MEXKAMCLUUIUIMHAPHBIC
(MexmnpenMeTHbIe) oOLIeHayYHbIE TOHATHS, OTPa)KaroIIie eJOCTHOCTh HaAy4YHOH KapTHHBI MUpa
U crienu(puKy METO/I0B MMO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BELECTBO,
SHEprusi, SBJICHHE, MPOIECC, CUCTeMa, Hay4YHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUS, HCCIIeI0BaHNE, HAOIIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYyTHe);

YHUBEpCalibHble  yueOHble  jelcTBUA  (TIO3HABaTeNbHbIE,  KOMMYHHUKATHBHBIE,
perynsTuBHBIC), oOecrneunBaronie GopMHUpOBaHHE (YHKIMOHATBLHONM TPAaMOTHOCTH |
COLMAJIbHOW KOMIIETEHIIMH 00yUaromIuXxcs;

CHOCOGHOCTB O6y‘-IaIOU.[I/IXCSI HCIIO0JIB30BaATh OCBOCHHBIC MCKIUCIUIIIIMHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS U YHHBEpCalbHble Yy4eOHble JEHCTBUS B IO3HABATENIbHON H
COIMAJIbHOM MPAKTHUKE.

MeTaHpeZ[MCTHBIC PE3YJIbTAaThl OTPAKAOT OBJIAACHUC YHUBCPCAIIbHBIMU y‘Ie6HBIMI/I
MO3HABATCJIbHBIMU, KOMMYHHUKATUBHBIMHA U PCTYJISITUBHBIMU ﬂCﬁCTBHHMH.

OBiajeHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUS:

CaMOCTOSITENTLHO (OPMYJIHPOBATh W aKTyaIM3UpPOBATh MPOOJIEeMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpeAeNATh LEIH JeATeIbHOCTH, 3ajaBasi HapaMeTpbl U KPUTEPUM HX JOCTHUKECHHS,
COOTHOCHUTH PE3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LEJISMU;
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UCIOJIb30BaTh NPU OCBOEHUHU 3HAHUIN MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapaKTCPHBIC IMMPHU3HAKA HOHATHH H yYCTaHaBJIMBATL WX B3aUMOCBA3b, HUCIIOJIb30BATb
COOTBCTCTBYIOIIHNC MMOHATHUA JIA OGLHCHGHI/IH OTACIBbHBIX (I)aKTOB u HBJIGHI/If/'I;

BBIOMpATh OCHOBAHUS M KPUTEPHUH ISl KiIacCU(DUKAIIMK BEILIECTB M XUMUYECKUX PEeaKIuii;

YCTaHABJIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTHL JIOTHUYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHBIC, ACAYKTUBHBIC, I10 aHaJIOI‘I/II/I),
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUEHHUS;

MPUMEHSTh B MpOIIecce MO3HAaHUs, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIETIH, TPE0OPa30BBIBATH MOACIBHBIC MTPEICTABICHIS — XUMHUYECKUN 3HAK (CUMBOII) DJIEMEHTA,
XUMHYecKkas (GopMysa, ypaBHEHHE XHUMHYECKOM peakUuu — TpPUd pPELIeHUH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a]ad, MPUMEHSITh Ha3BaHHBIE MOJEJIbHbBIE MpPEICTaBJICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XMMHUYECKHUX PEAKIIHI.

2) 6a3oBbIe HCCIeI0BATEIbLCKHE 1eHCTBHS:

BJIaZICTb OCHOBAMU MCETOJJ0B HAYYHOI'O MMTO3HAHUA BCUICCTB 1 XUMHUUYCCKUX peaKHHﬁ;

dbopMynupoBaTh LIETH M 3a7adyd HUCCIEJOBAHMS, MHCIONb30BaTh IIOCTABICHHbIE W
CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIE BOIIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJIA (bOpMI/IpOBaHI/ISI THUIIOTE3BI 11O MPOBCPKC MPAaBHUIIbHOCTU BBICKA3bIBACMBIX Cy)KI[CHHﬁ;

BJIAZICTb HABBIKAMU CAMOCTOATCIIBHOIO INNIAHUPOBAHUSA W TMPOBCACHHUA YUYCHHYCCKUX
AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHUSI HAOMI0IaTh 32 XOJIOM IPOIECCca, CaMOCTOSATEIBHO
MPOTHO3UPOBATh €ro pe3ynbTar, (GopMyIupoBaTh 0000IIEHHS M BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yIbTaTOB UCCIICOBAHUSI, COCTABIATh OOOCHOBAHHBIA OTYET O MPOICIIAHHOMI
pabore;

MpuoOpeTaTh OMBIT YYEHUYECKOW MCCIIEeNOBATEILCKOW W TIPOSKTHOW JCSTEIhHOCTH,
MPOSABIIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY TIOHMCKY METOJOB pPEIICHUS
MPAaKTUYCCKUX 3aJia4, MPUMCHCHUIO PA3JIMYHBIX MCTOJ0B ITO3HAHUA.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX HHPOpManuu (HAyYHO-MOMYJIsIpHAS
JuTepaTypa XHUMHYECKOIO COJAEpXkKaHMs, CIpaBOYHbIE TMocoOus, pecypcbl HHTepHera),
aHaANM3UpPOBaTh HMH(POPMAIMIO pPA3JIMYHBIX BHUIAOB M (QOPM MPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTh Pa3IUYHbIE METOAbl MpH IMOUCKE U OTOOpe
nHpopMannuy, He0OXOJUMOM JJIsl BBITIOJHEHHS Y4eOHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

IpUOOPETaTh OMBIT HCIOJIB30BaHMS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
PA3JINYIHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSATENILHO BBIOMpaTh ONTUMAIBHYIO (hopMy mpenctaBieHuss HHGOpPMAIUU (CXEMBI,
rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCIOJb30BAaTh HAYYHBIM S3BIK B KayecTBE CpEACTBA NpU pPabOTEe C XUMHYECKOU
uHpopMalMell: MPUMEHATh MEXIpeAMeTHbIe ((U3nYecKkue M MaTeMaTHYeCKue) 3HAKU H
CUMBOJIBI, (hOpMYJIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BATh U MPeoOpa30BhIBaTh 3HAKOBO-CHUMBOJIIMUECKHE CPEJICTBA HATJISAHOCTH.

OBiajeHHe YHMBEPCAIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0OCYKJae€MOW TEMbI B XOJ€ JUAJIOTa W/WUIU JUCKYCCHUH,
BBICKa3bIBaTh HUJeH, (GOPMYyJIHPOBATh CBOU MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJIOKEHHOM 3a/1a4H;
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BBICTYNIAaTh C IPE3CHTalMeH pe3yJbTaTOB IMO3HABATEIbHOW NESTENbHOCTH, MOIYYESHHBIX
CaMOCTOSITENIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TIPU  BBINOJHEHHUH XUMHUYECKOTO
HKCHEPUMEHTa, MNPAKTUYECKOH paboThl IO MCCIEOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peann3anuy y4eOHOro IMpoeKTa W (HOPMyNIHMPOBAaTh BBIBOABI IO pPE3yJbTaTaM IPOBEAEHHBIX
MCCIIeJOBaHHMH MyTEM COTTIACOBAHUS MO3UIMHI B X0€ 00CYKICHUS 1 0OMEHA MHCHHUSAMH.

OsJiaieHNe YHUBEPCATbHBIMH PeryissTHBHBIMU 1eHCTBUAMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO TO3HABATENILHYIO AEATEIbHOCTbD,
ompenersist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeayiaraeMblii aarOpUTM JIEHCTBUI NpPU BBIIOJIHEHUN YYEOHBIX M MCCIIEI0BATEILCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBINA CIOCOO X PEHIeHUs ¢ YUETOM MOJTYUYEeHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUECKUX PEAKIIMSIX;

OCYIIECTBIIITH CAMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJTACC

IIpenMeTHBIe pe3ybTaThl OCBOEHUS Kypca «OpraHudeckast XuMUs» OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
Hay4YyHOM KapTHHBI MHUpPA, POJIM XHMUU B IO3HAHUU SBICHUH NPUPOAbI, B (HOPMUPOBAHHU
MBILIUIEHUS] U KyJbTYypbl JIMYHOCTH, €€ (PYHKUMOHAJIbHON I'pPaMOTHOCTH, HEOOXOIUMOMW [yIs
pelieHUs] MPAaKTUYECKHX 3a/a4 M OKOJOTWYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpELE;

BJIAJICHUE CHUCTEMOM XHMMYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOLINE
HNOHATUSA (XMMUYECKUH 2JIEMEHT, aTOM, 3JIEKTPOHHAsI 000J04YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb,
JIEKTPOOTPHULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPyKTypHass ¢opmyna (pa3BépHyTas H
COKpaléHHas), MOJIb, MOJSIpHAs Macca, MOJIAPHBIH O00BEM, YITIEpPOIHBIA  CKEJerT,
(GyHKIMOHANbHAS TPYIa, pajuKal, U30MEpHUs, HW30MEpbl, TOMOJIOTUYECKUN psill, TOMOJIOTH,
YIIIEBONOPOBI, KUCIOPOA U a30TCOAEPIKAIIUE COCAUHEHUS, MOHOMED, MOJIMMEDP, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOECHUS OPTaHUYECKUX
BemiectB A. M. bytmiepoBa, 3aKOH COXpaHEHHMsS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PDEHUYECKUE 3HAHMs, JIEXKAIUME B OCHOBE IIOHUMAaHUS
INPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SBJICHUH, (DAKTOIIOrNYEeCKHE CBEICHUS O CBOMCTBAX,
COCTaBe, NOJYYEHUH U 0€30I1aCHOM UCIOIb30BAHUN BaXKHEHIIINX OPraHUYECKUX BEILECTB B OBITY
U IIPAKTUYECKOU EATEIbHOCTH YEIIOBEKA,

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MIPU3HAKHU MOHITHH, yCTaHABINBAThH
UX B3aHMOCBSI3b, HCII0JIb30BaTh COOTBETCTBYIOIINE OHATHS IIPU ONACAHUU COCTaBa, CTPOCHHUS U
MPEBPAILLICHUN OPTaHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHYECKYI0 CHMBOJHKY JJISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON) (popMyl OpraHMuECKUX BEILECTB
U YPAaBHCHMM XMMHYECKUX PEAaKLIMH, U3TOTaBIMBATh MOJEIH MOJIEKYJ OPTaHUYECKHX BEILECTB
JUIS WJUTFOCTPALMU UX XUMHAYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHI YCTaHABIUBATh MPUHAIECKHOCTh U3YUCHHBIX OPraHUYECKHX
BEIIECTB MO HX COCTaBy M CTPOEHHUIO K ONpeAeTEHHOMY KiacCy/TpyIme COeAuHEHHUH

(YrieBomopoapl, KHCIOPOA M  a30TCOAEpIKalllhie COEAMHEHUS, BBICOKOMOJEKYJISPHBIC
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COCIMHEHMS), aBaThb MM Ha3BaHUs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Takxxke
MPUBOJIUTh TPUBUAJIBHBIE HAa3BAHUS OTACIBHBIX OPTaHUYECKUX BEUIECTB (ITHIICH, MPOIMIICH,
alleTHJICH, STWICHIJIUKONb, TIUIEPHUH, (QeHON, (OopManbAETHA, aleTaabJeTui, MypaBbUHAs
KHCIIOTa, YKCYCHasi KUCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KUCIOTa, III0K03a, (PpyKTO3a,
Kpaxmall, LIeJUTI0JI03a, TIUIUH);

c(hOPMUPOBAHHOCTh YMEHHSI OMPEICNATh BHUAbI XHUMHUYECKOH CBSI3U B OPTraHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHSI NPUMEHSTH IMOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYEeCKUX
BemecTB A. M. bytiepoBa it 0ObsICHEHUST 3aBUCHIMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M
CTPOCHHS; 3aKOH COXPaHEHHsI MACChl BEIICCTB;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIHUYECKUE U
XMMHYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTan, 3TaH, JTWICH, NPONWICH, areTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH3zom,
METaHOJI, STAaHOJ, dTWJICHIJIMKONb, TIUIEPUH, (DEHOI, aleTanbAeTHa, MypaBbUHAS U YKCyCHAs
KHCIIOTBI, TJIOKO3a, Kpaxmall, [eJUT0N03a, AaMHUHOYKCYyCHas KHCJIOTa), WIUTFOCTPUPOBATH
TEeHETUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYyIT;

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTEepPH30BaTh HMCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(nedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOObI MX MEpPepabOTKH W IMPAKTUYECKOE MPHUMEHEHUE
MPOIYKTOB MepepabOTKH;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bE€Ma, KOJTMYECTBA MCXOJHOTO BEIIECTBA WIIM MPOIYKTA PEAKIUU IO HU3BECTHBIM
Macce, 00bEMyY, KOTMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHWW 00 OCHOBHBIX METO/IaX HAyYHOTO
MO3HAHUS, MCHOJB3YEeMbIX B XHMHUHU TPU HU3YYEHHUU BEIIECTB M XHUMHUYECKUX SIBICHHM
(mabnrofeHune, W3MEpeHUe, OJKCIEPUMEHT, MOJCIUPOBAHNE), WCIOIb30BaTh CHUCTEMHbBIC
XUMHUYECKHUE 3HAHUS JIJIsl IPUHSATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEILIECTBAMHU U X MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAAThH MpaBHUJIa MOJL30BAaHUS XUMHUUYECKOW TOCYI0N U
1a00paTOpPHBIM 000PYZIOBaHUEM, a TAKXKE MpaBHia OOPAIICHUS C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSMH IO BBITOIHEHUIO JTA00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUHM IUIAHUPOBATH W BBINOJHATh XUMHYECKHH SKCIEPUMEHT
(mpeBpallleHHs OPraHuYecKUX BEIIECTB MPU HAarpEeBaHUU, MOJYYCHHE STUJICHA U M3YyYEHUE €ro
CBOMCTB, KauyeCTBEHHBbIC pEAKIMH OpPraHWYECKUX BEIIECTB, JCHATypalus OeIKOB TNpu
HarpeBaHWU, [[BETHBIC PEAKI[MU OEIIKOB) B COOTBETCTBUU C MPABWJIAMU TEXHHKH OE30MACHOCTH
npu oOpallleHnu C BElIeCTBaMU M J1aDOpaTOPHBIM O00OpYAOBaHUEM, MPEACTABISATh PE3YJIbTATHI
XMMHYECKOr0 3KCrepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX peakuuil Hu
(hopMyIHpPOBATh BHIBOJIBI HA OCHOBE STUX PE3YJILTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYH) HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (Cpe/ICTBa MaccoBOM MHpopMaluu, IHTepHET u ApyTux);

c(hOpMUPOBAHHOCTb YMEHUU COOJIIOMATh TMpaBUjia JKOJOTHYECKH IEJeCO00pa3HOTO
MOBEACHUS B OBITY M TPYAOBOH JAEATETHLHOCTH B IEISIX COXPAHEHHS CBOErO 3/I0POBbS U
OKpY>Karolllel MPUPOJHOM Cpelbl, OCO3HABATH OIMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBbI
ONpeAeNEéHHBIX OpPraHMYeCKUX BEUIECTB, MOHMMas cMbica mokazatens [IJIK, moschaTe Ha
npuMepax crocoObl YMEHbBIIEHUS U MPENOTBPALECHUS UX BPEIHOTO BO3ACUCTBUS HA OPraHU3M
YeIIOBEKa;
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JUIE 00yYaroIIUXCsl ¢ OrPaHWYCHHBIMH BO3MOYKHOCTSMHU 3JI0POBBS: YMEHHUE MPUMCHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBIICHUI;

JUIS  CIIETIBIX W CJIA0OBUAAIIMX OOydYalOIMIUXCs: yMEHHE WCIOIb30BaTh pelibeHO-
TOYCUHYIO cucTeMy o0o3HadueHu JI. bpaimns mist 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHUYecKas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEJACTABICHUN: O XUMHYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPA, POJIM XUMHUHU B TIO3HAHHWM SIBIICHHH MTPHUPOABI, B (HOPMUPOBAHHUH
MBIIUICHUSI U KYJIbTYpbl JUYHOCTH, €€ (DYHKIMOHAJILHON TI'paMOTHOCTH, HEOOXOIUMON is
pelIeHrs MPaKTUYEeCKHX 3a7ad M DSKOJOTHYECKM OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CHUCTEMOW XHWMHMUYECKUX 3HAaHMM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraoIIne
MOHATHSA (XMMHYECKUIN IJIEMEHT, aTOM, U30TOIl, S-, p-, d- AJIEKTPOHHBIE OPOUTAI aTOMOB, HOH,
MOJIEKyJa, MOJIb, MOJSIPHBIH O00BEM, BaJEHTHOCTb, JJIEKTPOOTPUIATEILHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHUYECKasl CBsA3b (KOBAJICGHTHAsl, HWOHHAs, MeETaJuIMuecKasi, BOJOpOIHAs),
KpUCTAJUIMYECKass  pemérka, TUMbl XUMHYECKUX  pEaKIuid, pacTBOp, BJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, ANEKTPOJUTUYECKAsT AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOM  peakIMH, XHUMHYECKOE€ paBHOBECHE); TEOPHUM U  3aKOHbl  (Teopus
JJIEKTPOJIUTUYECKON Jauccouuanuy, nepuoauueckuii 3axkoH JI. WM. MengaeneeBa, 3akoH
COXpaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS] SHEPTUU MPU XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXalye B OCHOBE IIOHMMAHMS TPUYMHHOCTH W CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUM,
(hakToNOrMUECKHUEe CBEJICHUSI O CBOMCTBAX, COCTaBe, MONYYCHUU U 0€30MacHOM HCIOJIb30BaHUU
BOKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOH eATEeIHbHOCTH YeJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABIMBATh
MX B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOUIME IMOHATHUS IPU ONUCAHUU HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYI) CHMBOJIUKY JJISi COCTABJICHUS
dbopMynl BeUIECTB U ypaBHEHHUH XMMHUYECKHUX pEaKUUN, CHUCTEMaTHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTICIBHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbId ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHasi M3BECTh, Herami€Has HU3BECTb, MUTHhEBAasi COJA, MUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKUX
AJIEMEHTOB B COCTMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOH CBSI3U (KOBaJeHTHas, MOHHAs,
MeTaJuIMuecKasi, BOJOPOJHAs1) B COCIUHEHHSIX, THI KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJEKYJIApHAs, MOHHAs, METAIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCUHEHUN;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEILECTB
M0 UX COCTaBY K OMPEeIEHHOMY KJIACCy/TPYIINe COSAMHEHUN (TPOCTHIC BEIIECTBA — METAILIBI U
HEMETAJLIbl, OKCU/IbI, OCHOBAHHUSI, KHCIIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Mepuogudeckoro 3akoHa J[. M.
MenzaeneeBa W JE€MOHCTPUPOBATH €ro  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTENbHYIO H
MPOTHOCTUYECKYIO (DYHKIINH;
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C()OPMHPOBAHHOCTD YMEHHUH  XapaKTE€pHU30BaTb IEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 nepuonos [lepuonnyeckoii cucteMbl XUMHUUECKHUX di1eMeHToB JI. 1.
MeHneneeBa, HCIONB3YS MOHATHS «S-, pP-, d-DJIEKTPOHHBIE OPOUTANIN», «IHEPreTUYECKHE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTHM H3MEHEHHs CBOMCTB XMMHUYECKMX JJIEMEHTOB M MX
COEMHEHMH Mo nepuoaaM U rpynnam [lepuoanyeckoil cucTeMbl XUMUYECKHX 3eMeHToB [, U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMMUCHIBATH) OOLIME XHWMHUYECKHE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, IOATBEPKAATH CYHICCTBOBAHUE
TCHETUYECKOM CBA3M MEXIy HEOPraHMYEeCKHMMH BEIIECTBAMH C IIOMOUIBIO YPABHCHMMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHHs KIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IMYHBIM
Mpu3HaKaM (YUCIIy W COCTaBy pEarupyromux BEHIECTB, TEIIoBoMy 3(deKTy peakmuu,
W3MEHEHMIO CTETNIEHEN OKHUCIIEHUS JIEMEHTOB, 00PaTUMOCTH peaKIUH, yYaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHUS PEAKIMHA Pa3IHMYHBIX TUIIOB, ITOJIHBIC
U COKpAIIEHHBIC YpaBHEHUs pEaKIMii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, IPU KOTOPHIX ITH
peakuuu UAyT 10 KOHIIA;

C()OPMHPOBAHHOCTE YMEHUIl NPOBOAUTH PEAKLUH, MOJITBEPHKAAIOLINE KayeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHMYECKUX BELIECTB, pAacClO3HABAaTh ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

c()OPMHPOBAHHOCTb YMEHUH pacKpbIBaTh CYLIIHOCTb OKUCIUTEIbHO-BOCCTAaHOBUTEIBHBIX
PEaKIMi NOCPEICTBOM COCTABJICHUS JIEKTPOHHOr0 OajlaHca 3THX peakLui;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peaKkiuu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHeIHero Bo3aeicTBus (nmpunnui Jle [atense);

C()OPMHPOBAHHOCTE YMEHHMH XapaKTepHU30BaThb XHMHUYECKHE IPOLECCHI, JIeXKALIUE B
OCHOBE IPOMBIIIUIEHHOT'O MOJYYEHHsI CEPHOM KHCIOTBI, aMMHaKa, a Takke COPMHUPOBAHHOCTD
NpeACTaBICHUNH 00 OOIMX HAayYHBIX MPUHLUMNAX M JKOJIOTMYECKHX MpoOJIeMax XUMHYECKOTO
IIPOU3BOJICTBA;

C()OPMHPOBAHHOCTE YMEHUI MPOBOAUTH BBIUMCICHHUS C MCIOJIB30BAHUEM IOHSTUSA
«MaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHUH Ta30B MPH XUMHUYECKUX
peakImsIX, Macchl BelIecTBa MM 00BEMA Tra30B MO M3BECTHOMY KOJIHMYECTBY BEIECTBA, Macce
nii 00bEMY OJHOIO M3 YYacTBYIOIIMX B PEAKLUHU BELIECTB, TEIUIOBOrO 3¢ ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS YHEPIUU;

c(OPMHPOBAHHOCT YMEHHUN COOJIOAATH IMpaBHJIa MOJIb30BAHUA XUMHUECKOW MOCYION U
1a00paTOPHBIM 000PYZOBaHUEM, A TAKXKE MpaBHIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIMSMH IO BBIIOJHEHHIO JA00PAaTOPHBIX XMMUYECKUX OIBITOB;

C()OPMHUPOBAHHOCTL YMEHHMH IUIAHUPOBATh W BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmokeHue NEepoKcHIa BOAOpPOJAa B IPUCYTCTBUM KaTalau3aTopa, OIPENEICHHE Cpeibl
PacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAILHOTO MHANKATOPA, BIMSHHUE PA3IHYHBIX (DAaKTOPOB
Ha CKOPOCTb XHUMHMUYECKOW DPEaKLMH, peakluy HOHHOIO OOMEHa, KaueCTBEHHbIE PEaKLUU Ha
cyabdar-, kapOoHAT- U XJOPHUJ-aHUOHBI, HA KATUOH aMMOHMS, PELICHNE SKCIEPUMEHTAIbHBIX
3amady nmo teMaM «Meramiby U «Hemertamnsl») B COOTBETCTBUM C IpaBWIAMU TEXHUKH
0€30MaCHOCTH MPH 0OpAaIEHUH C BELECTBAMH U JIA0OPATOPHBIM 000pYI0BaHUEM, IPECTABIIATh
pe3yabTaThl XMMHUYECKOIO 3KCIIEpUMEHTa B (popMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIMpPOBaTh BBIBO/BI HA OCHOBE ITHX PE3YyJIbTaTOB;
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c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaIHIo,
MOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM KOMMYHHUKaluu, WHTEepHET u
JIPYTHX);

c(hOpMUPOBAHHOCTb YMEHUU COOJIOMATh TMpaBUjia JKOJOTHYECKH I€JIeCO00pa3HOTO
MOBEACHUS B OBITY M TPYAOBOM JAEATEIBHOCTH B LENSIX COXPAHEHHsS CBOEro 3/0pOBbI U
OKpY>Karollle MPUPOJHOM Cpelbl, OCO3HABATH OIMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNEéHHBIX BEIIeCTB, MOHUMAasi cMbICT mokasarens [1JIK, moscHITh Ha mpuMepax CIocoObl
YMEHBIICHHUS U IPEJOTBPALLEHUS UX BPEAHOTO BO3JACHCTBUS HA OPraHN3M YEJIOBEKA;

Ui 00y4arolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI: YMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBIICHUI;

JUIS  CIIETIBIX W CJIA0OBUASIIMX OOyYalOIMIUXCs: yMEHHE WCIOIb30BaTh pelibeHO-
TOYCUHYIO cucTeMy o0o3HadueHui JI. bpaimns mist 3anucn XuMudeckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaunMeHoBaHMe pa3je/ioB U TeM

KoanuyecTBo 4acoB

DJIeKTpPOHHbIe (LM(ppPOBbIE)

Ne o/ Kontpoabnbsie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThbI padoThI
Pa3nea 1. Teopernueckue 0CHOBbI OPraHMYecKOi XUMHUH
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOEHMS OPraHNYECKUX COEIMHEHUN A. 3
M. byrneposa
Uroro no pazaeny 3
Pa3znen 2. YriaeBoaopoabl
2.1 [IpenenbHbIe yrIeBOAOPOIbI — aJKAHBI 2
29 HenpenenbHbie yriieBogOpOIbI: AIKEHBI, 6 |
' AJIKaIMEHBI, aJIKAHbI
2.3 ApoMaTH4eCcKHe YrieBOI0POIbI 2
bubnunorexa LIOK
[IpupoiHbIE UCTOUYHUKH YTIEBOIOPOIOB .
2.4 pup Y P 3 1 https://resh.edu.ru/subject/29/
U UX nepepadboTka .
- Poccuiickast 35ieKTpoHHas
HIKOJIa
Hroro no pazneny 13

Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coenHeHust

3.1

Cruptel. Genon

3

3.2

Anpaerunsl. KapOOHOBBIE KHCITOTHI.
CnoxxHbie 23(hHUpbI

7
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3.3 VYrneBoanl 3
Hroro no pazneny 13
Pa3znen 4. A3oTcoaepxaiiue OpraHuyecKkue coeuHeHust
4.1 AMuHBL. AMUHOKHCIIOTEI. belku 3
Hroro no pazaeny 3
Pa3znen S. BbicokoMoOJieKy/JIsIpHbIE COeINHEHUSA
bubnunorexa LIOK
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 https://resh.edu.ru/subject/29/
- Poccuiickast 35ieKTpoHHas
HIKOJIa
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME
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11 KJIACC

KoanuyecTBo 4acoB

No 11/ HaumeHoBaHue pa3aesioB U TeM Konrpoasr Ilpakrn JuekTpoHHbIe (LU PpOBBIEL)
) nporpamMmmabl Bcero HbIEe yecKue 05pa3OBaTeJII>HBIe peCypChI
padoThl padoThl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit
P 1 pro bubmuoreka [{OK
3akoH U [leproauyeckas cucrema .
1.1 P 3 https://resh.edu.ru/subject/29/ -
XUMUYECKUX dyiemMeHToB /1. 1. N
Poccuiickast 2eKTpOHHAs 1IKOJIa
Menneneesa
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4
) BEIIECTB
1.3 XUMHYECKUE PeaKIuu 6 1 1
Hroro no pazaeny 13
Pa3nea 2. Heoprannueckasi XuMust
2.1 Merainbl 1
2.2 Hemeramibl 1 1
CBstsE HeODFaHITee but6mmoreka [IOK
BSI3b HEOPTAaHUYECKUX U .
2.3 P 2 https://resh.edu.ru/subject/29/ -
OpraHUYEeCKUX BEIIECTB .
Poccuiickast aeKTpOHHAs 1IKOJIa
Hroro no pazaeny 17
Pa3pen 3. XumMus u :Ku3Hb
3.1 XuMus U )KU3Hb 4
Hroro no pazaeny 4
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OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBbTATAM OCBOEHMUS
OCHOBHOU OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
IPOBEPSAEMOTO
pe3ynbTara

[TpoBepsieMbIe peAMETHBIC PE3YJIbTAThl OCBOCHHUS OCHOBHOM
o0pa3oBaTebHON MPOrpaMMBbl CPETHET0 001IIeT0 00pa30BaHUs

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMUU

1.1

CdopMUpOBaHHOCTh MPEACTABICHUI O XUMHYECKOW COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHbI MHUpPa, pOJM XHUMHUU B IIO3HAHUU
ABJIGHUN MPHUPOAbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbl
JUYHOCTH, €€ (YHKUMOHATBHOM TIPaMOTHOCTH, HEOOXOJUMOM st
pelIeHHUsT TPaKTUYECKUX 3aJa4 U DKOJOTHYECKH OOOCHOBAHHOTO

OTHOILLIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOHOM Cpelie

1.2

Bnagenue cucremMol XMMHMYECKHMX 3HAaHMM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIararonine MIOHSATHUSA (Monekymna, BaJICHTHOCTb,
3NEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIEHUS, XUMHUYEcKas CBs3b,
MOJIb, MOJISIpHasg Macca, MOJISPHBIA OO0BEM, YTJIEPOAHBIN CKeJeT,
GyHKIIMOHANbHAS ~ TPyMNa,  paadKal,  H30MEpHUs,  H30MEpHI,
TOMOJIOTUUECKUI  Psif, TOMOJIOTH, YTJIEBOAOPOAbI, KHCIOPOI- U
a30TCOoJeprKalllie COEJAUHEHHUs, OHOJOTMYEeCKH aKTHBHBIE BeELIECTBa
(YyrmeBonbl, XKUpbI, OCTKH), MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHMs); TEOPUU U 3aKOHBI (TeOopHs
XMMHYECKOIO CTpPOEHHUs opraHumdeckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XUMHH, (PaKTOJIOTUYECKUE
CBEICHHMSI O CBOWCTBax, COCTaBe, IMOJYYCHHMH © O€30MacHOM
UCIOIb30BAHUM  BAXKHEUIIUX HEOPTaHMYECKUX U  OpPraHUYEeCKUX

BCIIICCTB B 6BITy n npaKanecxoﬁ JACATCIIBHOCTH 4YC€JIOBCKA

1.3

ChopMupoBaHHOCT, yMEHHUI BBIBJIATH XapaKTEpHbIE MPU3HAKU
NOHATHM,  yYCTaHABIMBATH  HMX  B3aUMOCBA3b,  HUCIOJIb30BaTh
COOTBETCTBYIOIIME IIOHATHUA IIPU OIMCAaHUU COCTaBa, CTPOEHUA U

MIPEBPALLIEHUI OPraHUYECKUX COCAUHEHUIN

1.4

c(OpMUPOBAHHOCTh YMEHHUN HCMOJIb30BaTh XUMUYECKYIO0 CHMBOJIHKY
JUISL COCTaBJIEHUSI MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpamEéHHOW) ¢GOpMyll OpPraHMYECKUX BEIIECTB U  YpaBHEHUI
XUMHYECKUX PEAKUUN, U3rOTABINBATh MOJEIN MOJIEKYJ OpPTaHUYECKHUX
BEILECTB JUIsl WIIIOCTPAUUHM HUX XWMHYECKOTO M IMPOCTPAHCTBEHHOTO

CTPOCHUS
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1.5

ChopMupoBaHHOCT, ~ YMEHUH  YyCTaHaBIMBATh  MPUHAAJICKHOCTH
HN3YUYCHHBIX OPraHMYCCKUX BCIICCTB IO HUX COCTaBY U CTPOCHUIO K
ompenenéHHoMy Kjaccy (Tpymnme) coeauHeHH#H  (yrieBOAOPOJHI,
KHACJIOPOA M a30TCOICPIKAINE COCTUHEHHS, BBICOKOMOJICKYIISIPHBIE
COC,Z[I/IHGHI/ISI), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHYECKOU

HomeHkzarype (IUPAC)

1.5

CdopMUpOBaHHOCTH YMEHHS OINPEACTSATh BUIBI XMMHYECKOH CBS3H B

OpraHUYECKUX COCIUHEHUSIX (OJAMHAPHBIC U KPATHBIC)

1.6

ChopMupoBaHHOCT  YMEHHMS MPHUMEHATH: TOJIOKEHUS  TEOPUHU
CTpOeHHsI opraHnuyeckux BemiecTB A.M. bytiepoBa mis oObICHEHUS
3aBHCHMOCTH CBOMCTB BEIECTB OT HX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChl BCIICCTB

YrneBoopobl. Kucnopoacoaepxaine u a30TcoJiepHKalIre

OpTraHU4YCCKUC COCIUHCHUA. BBICOKOMOHeKy.]IHpHLIe COCIMHCHUA

2.1

ChopMupoBaHHOCT YMEHHMI MNPUBOAWTH TPUBUAIBHBIE HA3BaHUS
OTJENBbHBIX OPraHMYECKUX BEIIECTB (STHIICH, TNPOIMIIEH, AalleTHJIEH,
STWIEHIJIMKOJb, TIMLEPUH, (eHos, (opMalbAerui, aueTalbIeru,
MypaBbHHAs KHCIIOTa, YKCyCHas KHCJIOTa, OJIEMHOBAas KHUCIOTA,
CTEapHHOBAas KHUCIIOTA, TIJIIOKO3a, (PyKTO3a, Kpaxmaj, LEeJII0I03a,

TJTUIIMH)

2.2

CdopMupoBaHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I‘-IGCKI/IC U XUMHYCCKUC CBOﬁCTBa THUITNYHBIX HpCHCTaBHTeHeﬁ
pPa3IUYHBIX KJIACCOB OPraHWYECKUX BEHICCTB (METaH, 3TaH, JTHUJICH,
MPOMWIICH, areTwieH, OyraaueH-1,3, MerunOyramueH-1,3, OeHzoil,
METaHOJ, JTaHOJ, JTUJICHIJIHNKOIb, TIUICPUH, (EHOJ, alleTalbIerHI,
MypaBbHHAsg U YKCYCHas KHUCIIOTBHI, IJIIOKO3a, Kpaxmal, LeJNIII03a,

aMUHOYKCYCHAasl KHCJIOTA)

23

ChopMupoBaHHOCTh YMEHHUSI MIUIIOCTPUPOBATH TCHETUYECKYIO CBSI3b
MEXAY  TUIUYHBIMA  IPEACTABUTEISAMH  Pa3IMYHBIX  KJIACCOB
OpraHUYECKUX BELIECTB YPABHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKHUX

PEaKIHii ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (hOpMYIT

24

CdopmupoBaHHOCTH YMEHUS XapakTepHu30BaTh HMCTOYHUKHU
YTIEBOIOPOAHOTO ChIPhsI (HEPTH, MIPUPOHBINA Ta3, YToib), CIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOAYKTOB IepepaboTKu

XUMHA U )KU3HL. PacyéTrl

3.1

ChopMHUpPOBaHHOCTH YMEHUN BIIAJIETh CUCTEMON 3HAHH 00 OCHOBHBIX

MCTOJJAaX HAY4YHOI'0 IMO3HAHHA, UCIIOJIB3YCMbIX B XMMHHU IIPH U3YUCHUHU
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BEIIECTB M XUMUYECKUX SIBICHHMN (HAONMIOJeHUE, W3MEpeHue,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BATh CHUCTEMHBIE
XUMUYECKHE 3HAHUS U1 [PUHATHS PEIIEHHWHM B  KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U UX MPUMCHCHUCM

32

ChopMupoBaHHOCT, yMEHWH CcOONIONATh TpaBUja TOJIH30BAHUS
XUMUYECKOW TOCYyZol | J1abopaTOpHBIM O0OPYIOBaHHEM, a TaKkKe
nmpaBujia 06paH_I€HI/I$I C BCHICCTBAMHU B COOTBCTCTBUU C MHCTPYKUHUAMU

10 BBIIIOJTHCHUIO .Ha60paTOpHLIX XUMHUYCCKUX OIIBITOB
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CdopMupoBaHHOCTh YMEHUH TUTAHUPOBATH M BBIMOJHATH XUMUYECKUI
AKCIEPUMEHT (TIPEBPAIICHUsI OPTaHHYECKUX BEIIECTB NIPU HArPEBaHUH,
NOJTyYCHHE ITUJICHA U M3YUYCHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUU
OpPraHMYeCKHUX BEIIECTB, JACHATypauus OEIKOB MpH HarpeBaHUHU,
LIBCTHBIC PCAKIIUHN 6CHKOB) B COOTBCTCTBUU C IIpaBUIIAaMH TCXHUKH
0€30MacHOCTH TpHU OOpallleHWd C BEHIECTBAMH W J1abOpaTOPHBIM
000pyI0BaHUEM; NPeACTaBIISTh pe3yIBTATHI XUMHYECKOTO
JKCIepUMEeHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIMX

peaxiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE ATHX PE3yJIbTaTOB

34

CdopMupoBaHHOCTh YMEHHI TPOBOAUTH BBIYUCICHHS 110 XUMUYECKIM
ypaBHEHUSM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WIIU
MPOJYKTa Peakiy M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO

13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKITHH )

3.5

ChopMHUPOBAaHHOCTH YMEHHI KPUTHUECKH aHATM3UPOBATh XUMUYECKYTO
UHPOpPMALIMIO, TIOJy4aeMyl0 U3 Ppa3HbIX MCTOYHHKOB (CpeacTBa

MaccoBoi uHpopMaiuu, cetb UHTEpHET U ApyTrue)

3.6

CdopMupoBaHHOCTh YMEHUN COONIIOATh TMpaBWIA DKOJIOTUYECKU
[[eIecCO00Pa3HOro0 TMOBEACHHUSI B OBITY U TPYJOBOW JAESATEIHLHOCTH B
LEJAX COXPAaHEHHS CBOETO 3J0pPOBbS M OKPYKAWOWIECH HPUPOIHOU
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JEUCTBUS Ha >KUBbIE OpPraHU3MBbI
ONpeIeIEHHBIX OPraHUYECKUX BEHIECTB, MOHMMAs CMBICT IMOKa3aTest
ITJK (mpeaenbHO  JOMYCTUMOM — KOHIEHTpAlMU), TMOSICHATH Ha
npuMepax CHocoObl YMEHbBIICHHUS M MPEeNOTBPALICHHUS HUX BPEIHOTO

BO3,Z[CI>'ICTBPI$I Ha OpraHus3M 4€JIOBCKa

11 KITIACC

Kon
IPOBEPSIEMOTO
pe3ynbrara

IIpoBepsieMble peIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOU
00pa3oBaTeNbHON MPOTrpaMMbl CPETHETO OOIIETO 00pa30BaHUS
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TeopeTnyecknue OCHOBBI XUMUHU

1.1

Bnagenne cucremMol XMMMYECKMX 3HAHMHM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATAIONINE  TOHSTUA  (XUMHYECKHH  DJIEMEHT,  aToM,
3JICKTPOHHAs 000JI04YKa aToMa, S-, p-, d-ANEKTPOHHBIC OPOUTATI aTOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKas CBfA3b, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAIMYECKas pPEHI€TKa, TUIBl XUMHUYECKHX peaKmui
(OKMCIIUTENIbHO-BOCCTAHOBUTENNbHbBIE, 3K30- U JHAOTEpMHYECKUE,
peaki HOHHOTO OOMEHa), PacTBOp, SJEKTPOJIUTHI, HEIIEKTPOIMTHI,
AJIEKTPOJIUTUYECKAsT ~ UCCOLMALIUSA, OKHUCIUTENb, BOCCTAaHOBHUTEIb,
CKOPOCTh XHMHUYECKOM peakluu, XUMHUYECKOE PAaBHOBECHUE), TEOPUU U
3aKOHBI (TEOPHS AJICKTPOIUTHYECKON aucconmanuu, llepuomnyeckuit
3akoH J[.Ml. MeHneneeBa, 3aKkOH COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOIOTUIECKHE CBEJICHHSI O CBOWCTBAX,
coCTaBe, NOJIYYEHUH M OE30MacCHOM HCIOIb30BAaHUM Ba)KHEHIINX
HEOPraHMYeCKUX BEIIECTB B OBITY M MPAaKTHUYECKOW JEATebHOCTH

YCJI0OBCKaA

1.2

CdopMHpOBaHHOCTh YMEHUU BBIABIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSI3b HM3YUYEHHBIX TOHSTHI, TPUMEHSTh COOTBETCTBYIOLIUE
MOHSTHUS MPU ONMKMCAHUHU CTPOCHUS U CBOMCTB HEOPTaHUUECKUX BEIIECTB
U WX TPEBpAlICHMI; BBISBIATH B3aMMOCBSI3b XHMUYECKUX 3HAHUH C
MNOHATUSIMM M TPEJICTaBICHUSIMH  JIPYTUX  E€CTECTBEHHOHAYYHBIX

MPEIMETOB

1.3

Brnanenue OCHOBHBIMM METOJaMH HAy4YHOTO T[IO3HAHHS BEIIECTB U
XUMHUYECKHX sBIICHUH (HaOmIoJqeHWe, W3MEpeHue, OKCIePHMEHT,

MOJICJIMPOBAHUE)

1.4

ChopMUpOBaHHOCTh yMEHH OMNPEAENSATh BAICHTHOCTh U CTEIMEHBb
OKHCJICHUS XHMHYECKMX JJIEMEHTOB B COCIMHEHMUSX Pa3JIMYHOIO
cocTaBa, BHUJ  XHUMHYECKOHM  CBA3M  (KOBaJIeHTHasi,  HMOHHAsi,
MeTaJUIMuecKasi, BOJOPOJHAsI) B COCAMHEHUSX, TUI KPUCTALTMYECKOU
pEmIETKH KOHKPETHOTO BEIIECTBA (aTOMHAasi, MOJIEKYJIsIpHAs, WOHHAs,

MeTauThIecKas)

1.5

ChopMupoBaHHOCTh YMEHHUH ONpeneisaTh XapaKTep Cpeibl B BOAHBIX

pacTBopax HEOPraHUYECKUX COSTMHEHHH

1.6

CdopmMupoBaHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIUU
M0 Pa3JIMYHBIM MPU3HAKAM (YUCIY U COCTaBy pearupyrolIuX BeEIlecTB,

TerIoBOMYy J(PQEeKTy peakiuu, H3MEHCHHIO CTEIeHEeH OKHUCIICHUS
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3JIEMEHTOB, 00PATUMOCTH PEAKLINH, YIaCTHIO KaTaau3aTopa)

1.7

ChopMHUpPOBAaHHOCT,  YMEHHH  COCTaBISATh  ypaBHEHHUS  peaKIUi
Pa3JIMUHBIX THUIIOB, IIOJIHBIE M COKpAlIEHHBIE YPAaBHEHUS pEaKLUil
MOHHOTO OOMEHA, YUHUTHIBAs yCIOBHUS, MPU KOTOPBIX 3TH PEAKLUU HIYT

JI0 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUN MPOBOJUTH pPEAKLUHU, MOATBEPHKAAIOIINE
KayeCTBEHHBIH  COCTAaB  pa3jMYHbIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBopax HEOPraHUUYECKUX BEIIECTB

1.9

CdopMUpOBaHHOCTE YMEHHUI pPACKpPBIBATh CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHCca ATUX PEaKITHii

1.10

ChopMUpOBaHHOCTE yMEHHH OOBSACHATH 3aBUCUMOCTh CKOPOCTH

XUMHUYECKON peaKINK OT pa3Iu4HbIX (PaKTOPOB

ChopMHUpPOBAaHHOCT,  YMEHUH  OOBSICHATH  XapakTep CMEIICHUs
XUMHYECKOTO PABHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO BO3JICHCTBHS

(mpunnun Jle Ilarenne)

OO01mas u HeopraHUYeCcKask XUMHUS

2.1

ChopMupoBaHHOCT yMEHHUH packpbiBaTh cMbichn [lepuoanyeckoro
3aKOHA JINGE MenneneeBa u JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOILYI0,  OOBACHUTEIBHYIO U  IPOrHOCTUYECKYIO

byHKIHAHA

2.2

CdopMUpoBaHHOCTh YMEHUHN XapaKTepU30BaTh EKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKUX »dJeMeHTOB 1—4 mnepuonoB llepuoamyeckoii
CUCTeMBbl XUMHUYeckux »dieMeHToB J[.M. MenzaeneeBa, HCHONb3ys
NOHATUS  «S-, p-, d-DICKTPOHHbIE OPOUTANN», «IHEPreTUYECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHYECKHUX 3JIEMEHTOB M HMX COCJUHEHUU MO MEpHOoJaM M IpyIIiaM

[lepuonnueckoit cucremsl Xumudyeckux anemeHToB .M. MenneneeBa
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CdopMUpOBaHHOCTh yYMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIKE
XUMHUYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
MOJATBEPXK/IaTh  CYHNICCTBOBAHHE  TI'E€HETHYECKOH  CBS3H  MEKIY
HEOPTraHUYeCKUMHU BEIICCTBAMH C MTOMOIIIBIO ypaBHEHUI

COOTBETCTBYIOIIUX XUMHUECKUX PEAKLIUI
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CdopMUpoBaHHOCTh ~ yYMEHUW  yCTaHaBIMBaTh  NPUHAMIEKHOCTh
HEOPraHWYECKUX BEILECTB MO HUX COCTABY K OMNpeNeIEHHOMY Kiaccy

(rpynme) coeauHeHU# (MPOCThIE BEIECTBA — METAUIBI M HEMETaJlbl,
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OKCH/Ibl, OCHOBAHUSI, KUCIIOThI, aM(pOTEPHbIE THIPOKCUIBI, COIIN)

2.5

ChopMupoBaHHOCTb YMEHUIH MCIIOJIB30BaTh XMMUYECKYIO CHMBOJIUKY
JUIsL COCTaBJICHUS! (POPMYJ BELIECTB U yPaBHEHUN XMMUYECKUX peakluii,
cuctemarnueckyro HoMeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTIEJIbHBIX HEOPraHMYECKUX BELIECTB (yrapHbIi ras, yrieKUCIHbIM ras,
aMMMaK, rainéHas U3BeCThb, Herau€Has U3BECTb, IUTbEBAs COJA, TUPUT

U IpyTue)

2.6

CdopMUpOBaHHOCTh yYMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIKE
XUMHUYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB PA3IUMYHBIX KIACCOB,
MOJATBEPXKIaTh  CYHNICCTBOBAHME  TI'E€HETHYECKOH  CBS3H  MEKIY
HEOPTraHUYECKUMHU BEIICCTBAMH C MTOMOIIIBIO ypaBHEHUI

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMHUpPOBAaHHOCT, YMEHHUH TUIAHUPOBATH M BBIMOJIHATH XUMUYCCKUN
AKCIIEPUMEHT (Pa3j0KE€HHWE TIEPOKCHAA BOJOpPOAA B MPUCYTCTBUU
KaTaau3aTopa, ONPEJEICHUE CPebl PACTBOPOB BEIIECTB C IMOMOIIbIO
YHUBEPCAJIbHOTO WHAMKATOpA, BIMSHHE pa3IU4HbIX (PAKTOpPOB Ha
CKOPOCTh ~XHMHYECKOM  peakuuu, peakluu HOHHOro OOMeHa,
Ka4eCTBEHHBIC PEaKIMK Ha Cylb(aT-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, HA
KaTUOH aMMOHHA, PCIICHHUC OBKCICPUMCHTAJIBHBIX 3addad II0 TEMaM
«Mertamib» u «Hemerannel») B COOTBETCTBUU C MPABUIAMH TEXHUKHU
0e30macHOCTH TpH  OOpalleHMH C BEIIeCTBAMH W JaOOpaTOPHBIM
O60py,Z[OBaHI/IeM; MNpEaACTaBJIATb PE3YJIbTATHI XUMHUYCCKOT'O
IKCIIEPUMEHTa B (pOpMe 3amUCH YpaBHEHUI COOTBETCTBYIOIIUX PEAKIUi

1 GOpMyJIUPOBATh BHIBO/IBI HA OCHOBE ATUX PE3YJIHTATOB

2.8

ChopMupoBaHHOCTH yMEHHI COONIONATh TpaBWJIa  TOJIH30BAHUS
XUMUYECKOH TIOCYI0M M J1abopaTopHBIM O0OpYJAOBaHHEM, a TaKkKe
mpaBujia 06pameHI/151 C BCHICCTBAMU B COOTBCTCTBHUU C MHCTPYKIHUAMHA

10 BBIIIOJITHCHUIO .Ha60paTOpHLIX XUMHUYCCKUX OIIBITOB

2.9

CdopMUpOBaHHOCTh YMEHUN XapaKTePU30BaTh XUMHUYECKHE MPOIECCHI,
JIC)KAIUE B OCHOBC IMPOMBIINIJICHHOT'O ITOJIYUCHUA CCpHOfI KHCJIOTHI,
aMMHaKka, a Takxke C()OPMUPOBAHHOCTH MPEICTABICHUNM 00 O0O0ImMX
HAYYHBIX TPUHIMUIIAX W OKOJOTHYECKUX TpoliIeMax XHUMHYECKOTO

MPOU3BO/ICTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMUpOBaHHOCTh TPEACTABICHUNA O XUMHUYECKOW COCTaBISIONIEH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, pOJM XUMHHM B TO3HAaHUU

SBIICHUH TpUpOAbl, B (OPMHUPOBAHUM MBIIUICHUS U  KYJIBTYpPbI
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JUYHOCTH, €€ (YHKIMOHANBHOM T'PAMOTHOCTU, HEOOXOIMMOW JIs
pemieHusT TPAKTUYECKUX 3a7ad M OKOJOTUYECKH OOOCHOBAHHOTO

OTHOILIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOM Cpelie

3.2

ChopMupoBaHHOCTh YMEHUH KPUTUUYECKH aHATTU3UPOBATh XUMUYECKYIO
UHPOpPMALMIO, TOJIY4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpeacTBa

MaccoBOM KOMMYHHKAaIUH, ceTb IHTEpHET U apyrue)
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ChopMUpOBaHHOCTE YMEHHH COONIOATh TPaBHIA JKOJIOTUYECKU
1es1eco00pa3Horo TOBEJACHUS B OBITY M TPYAOBOW JAEATENBHOCTH B

LIEJISIX COXPAHEHHUS CBOETO 3JJ0POBbS M OKPY’KAIOLIEN PUPOTHON Cpesibl

3.4

Oco3HaBaTh  OMAaCHOCTh  BO3JCHCTBUS HA JKUBBIE OpPraHU3MBbI
onpeAe€HHbIX BEIIECTB, MOHUMas cMbici nokaszatens [IJIK, moscHsATh
Ha MpUMEpax CIocoObl YMEHBIIIEHUS W MPEAOTBPAICHUS X BPEIHOTO

BOSHGﬁCTBHH Ha OpraHu3M 4CJIOBCKa

3.5

CdopmupoBaHHOCTD yMEeHUI MIPOBOJUTD BBIUHCIICHUS c
UCIIOJIb30BAaHUEM TMOHSTUS «MaccoBasi JOJsl BEIECTBA B PacTBOPE»,
OOBEMHBIX OTHONICHWH Tra30B MNpPH XUMUYECKUX PpEaKLUUIX, Macchl
BellecTBa WM 00bEMA ra3oB MO H3BECTHOMY KOJMYECTBY BEILECTBA,
Macce MM O00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKLUUU BELIECTB,
TETUIOBOTO AP eKTa peaky Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl

BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SPHEPIUU
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

[TpoBepsieMblil 371€MEHT CoJlepKaHUs

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMUHU

1.1

IIpenmer opraHnYecKoi XMMHU: €€ BOZHHUKHOBEHUE, PA3BUTHUE U 3HAUCHUE B
MOJIy4YEHUU HOBBIX BEILECTB U MaTepHasioB. Teopus CTPOCHUS] OpraHMYECKUX

coenuHeHnii A.M. bByTiepoBa, €€ 0CHOBHBIE MOJOKEHUS

1.2

CrpykTypHble (DOpPMYJIBI OpPraHMYECKMX BEILECTB. [ 'OMOJIOrHs, H30MEpHsl.
XuMHUUecKas CBS3b B OPTaHUYECKUX COCIMHEHUSAX — OAMHAPHBIC M KPaTHBIC

cBs3u. [IpencraBienne o Ki1acCUpUKAIMA OPraHMYECKUX BEIIECTB

1.3

Homenkmatypa  OpraHWYecKMX  COCOWHEHWH  (CHCTeMaThdeckas) |
TPUBHAILHBIC HAa3BAaHUS BAXHEHIINX MPEICTABUTEICH KIIACCOB OPTaHIMYECKUX

BCIICCTB

YrneBonoposl

2.1

AnKaHBl: COCTaB W CTPOEHHE, TOMOJIOTMYECKHH psn. Meran U 3TaH —
MPOCTEHIINEe TMPEACTABUTEIH alKaHOB: (pU3HYeCcKHe W XMMUYECKHAE CBOWCTBA
(peakuuy 3aMelleHHs] U TOPeHMs), HAaXOXKICHHE B NPHUPOJE, MOJydYeHHE U

MMPUMCHCHUC

2.2

AJKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUH psf. DTUJICH W MPOMUIICH —
MPOCTEHIINEe TMPEACTAaBUTEIHN alKeHOB: (pU3HYecKre W XMMUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHMSA, TaJOr€HUPOBAHUSA, TUApATALMM, OKHCIECHUS MU

HOJ'II/IMepI/I3aI_[I/II/I), MOJIY4YCHUC U IPUMCHCHUC
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Anxaauensl: OyrtaaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIIHNE
XUMHYECKHE  CBOWcTBa  (peakuus  MOJIMMEPU3ALHH). [Tonyuenune

CHHTETUYECKOTO KaydyKa W pE3HHBI
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2.5

ANKHMHBI: cOCTaB U OCOOCHHOCTH CTPOEHUSI, TOMOJIOTUYECKUN psf. ALlETHUIIEH
— IpocTeHInii mpeAcTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (QU3NYECKUE U
XUMHYECKHE CBOWCTBa (peakuWu THUIPUPOBAHMSA, TaJOTEHUPOBAHUS,

TUApaTalld, TOPEHUs), IOJIyYeHUE U IPUMEHEHUE

Apenbl. benson: cocrtaB, cTpocHHe, (DU3MUCCKHEC W XUMHUYECKHE CBOMCTBA
(peakuuu TaJOTCHUPOBAHHMS W HUTPOBaHWUs), TMOMyYEeHHE W TIPUMEHEHHE.
Tonyon: cocras, cTpoeHHe, (HU3MUECKAE U XUMUYECKHE CBOMCTBa (peaKiuu
TAIOTCHUPOBAHNS W HUTPOBAHWS ), TIONYICHHE W NPUMEHEHHE. TOKCHUIHOCTD
apeHoB. ['eHeTHUuecKas CBS3pb MEXAY YTJIEBOJIOPOJIaMH, MPUHAIISKANUMA K

Ppa3JInYHbIM Ki1aCCaM
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2.6

[TpupoaHble HMCTOYHMKHU YTIJI€BOAOPOJOB. IIpuponHbIi Tra3 M MOMyTHBIE
HedTsanbie ra3bl. Hedth 1 €€ mpoucxoxaenue. CriocoObl mepepaboTKi HEPTH:
MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KaTATUTHUECKHU), muponu3. IIpoayKTel
nepepaboTKu HepTH, MX NPUMEHEHHE B TPOMBIIUICHHOCTH W B OBITY.

KaMmeHHbIH yrosb 1 NpoayKTHI €ro nepepaboTKu

Kncnopoz[coz[epmamne OPraHn4CCKUC COCANHCHUA

3.1

IIpenenbHBlE  ONHOATOMHBIE CIHUPTBL. MeTaHON W 3TaHON: CTPOECHHE,
¢u3nUeckne W XMMHYECKHE CBOMCTBA (PEakUWU C aKTUBHBIMH METaJUIaMH,
raJOreHOBOJIOPOAAMH, TOpEHHE), NMpUMEHeHHe. BoropoaHble CBI3M MEXIy
MOJIEKYJIaMU CIIUPTOB. JleficTBUE METAaHOJIa ¥ 3TaHOJIa HAa OPraHU3M YeJIOBEKa.
MHoroaromMuple  COUPTHL. OTWIEHIJIMKOIb W  DJIMLIEPHH: CTPOCHHUE,
¢u3uUeckne W XUMHYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO HICITOYHBIMH
MeTaJllaMH, KadeCTBEHHAsl PeaKlis Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha

OpraHus3M 4YCJIOBCKaA. HpI/IMeHCHI/IC TJIMOEpHUHA U STUJICHIJTIUKOJIA

3.2

deHon: CcTpOCHWE MOJEKYJbI, (UINYECKHE U XUMHUYECKHE CBOWCTBA.

TokcuanocTh (eHona. [Ipumenenne dpeHona
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Anbaeruipl ¥ KeTOHbI. DopMalbIeru/l, alleTAIbICTH: CTPOCHUE, (PU3UICCKHC
W XUMHYECKHME CBOKMCTBa (peakiMy OKHCICHHS ¥ BOCCTaHOBICHHUS,

Ka4CCTBCHHBIC peaKI_[I/II/I), MOJYYCHUC U IPUMCHCHUC
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OnHOOCHOBHBIE TIpEIEeTbHBIE KapOOHOBBIE KUCIOTHL. MypaBbHHAS U YKCYCHAS
KHCIIOTBI: CTPOCHHE, (hU3NYecKHe U XUMUIECKHE CBOICTBA (CBOWCTBA, 00IINe
IUI Kjlacca KHUCIIOT, peakiust 3TepudHKalnuu), MoJydyeHHe U INpUMEHEHHE.
CreapuHOoBass M OJIEMHOBas KHCJIOTBl KaK IPEACTABUTEIM  BBICHIMX
KapOOHOBBIX KHCIOT. MbIIa KaK CONH BBICIIMX KapOOHOBBIX KHCIOT, HX

MOIOIIlee NeiiCTBHUE

3.5

Cnoxsble 3QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
clokHbIX 3pupoB. Kupsl. I'maponus xupos. [IpuMeHeHHE KUPOB.

buonornueckas poib KuUpOB

3.6

VYraeBomel:  cocraB, KilaccuUKamUs ~ yrieBogoB  (MOHO-, JaH- U
noyiucaxapuapl). [Jroko3a — mNpocTeWlmIMii MOHOCaXapua: OCOOEHHOCTH
CTPOEHUS MOJIEKYJIbI, GU3NUECKUE U XMMUYECKHE CBOMCTBA (B3aUMOAEHCTBHE
¢ ruapokcunoM Meau(ll), okuciaeHme amMMHMAYHBIM PAacTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHNE, OpOKEHUE TIIOKO3BI), HAXOXKICHHE B MPHPO/IE,
npuMeHeHne, Ouonormueckas ponb. PortocuHTes. PpyKTO3a Kak H30MEp
roko3bl. Kpaxman u nemnronos3a kak IpuponHble noiumepsl. CTpoeHue
KpaxMana M Leuoiao3bl. Pusnueckue U XMMUYECKHE CBONCTBA Kpaxmalna

(Tuaponus, KaueCTBEHHASI PEaKLUsl C HOAOM)
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A30Tcoz[ep>1<aume OPraHn4eCKUC COCANHCHU A

4.1

AMUHOKHCIIOTHI Kak aM(OTepHBIe OpraHndecKre coeanHeHns. Puzndeckue u
XMMHYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha MpUMepe ruuuHa). buonornyeckoe

3HauYeHHE aMHHOKHUCIIOT. [lenTuap

4.2

benku kak NpupoIHBIE BBICOKOMOJEKYJsIpHbIe coeauHeHus. IlepBuuHas,
BTOpUYHAsl U TPETUYHAs CTPYKTypa OelkoB. XMMUYECKHE CBOWCTBA OEIKOB:

THIPOJIN3, ICHATYpaIHsl, KAYeCTBCHHBIC PEaKIINU Ha OCIIKU

BrICOKOMOIIEKYIIIpHBIE COEAMHEHUS

5.1

OCHOBHBIE TOHATHA XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMeEp,
MOJMMEP, CTPYKTYpPHOE 3BEHO, CTCIECHb MOJMMEPHU3ALMNMU,  CPEIHSS
MonekyisipHas Macca. OCHOBHBICE METOJBI CHHTE3a BBICOKOMOJEKYJISPHBIX

COSIMHEHHI — NnoJIMMepusalud U NMOJIMKOHACHCALIUA
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9KCH€pI/IMCHTaHLHHe MCTOAbI M3YUCHHA BCIICCTB MU HX npeBpameHHﬁ:
O3HaKOMJICHHUE C o6pa3uaMH NpUPOAHBIX MW HCKYCCTBCHHBLIX BOJIOKOH,

IJIaCTMAcC, KaydyKoB. [lomydeHne CHHTETHYECKOTO KaydyyKa U PE3UHBI

11 KVIACC

Kon

IIpoBepsieMbIil AIEMEHT COACPKAHUS

TCOpCTI/I‘ICCKI/Ie OCHOBBI XUMHH

1.1

1.2

XuMHUUecKui 3n1eMeHT. AToM. Sapo aroMa, H30TONBL. JIEKTPOHHAs
000J104Ka. DHEpreTUUecKue ypOBHH, TIOypPOBHH. ATOMHBIE OpOUTANH, S-, P-,
d-snemenTel. OCOOEHHOCTH pacHpeieieHus] AJIEKTPOHOB IO OpOHTANSIM B
aTOMax 3JIEMEHTOB TIEPBBIX YETHIPEX MIEPUOA0B. DICKTPOHHAS KOHPUTYpAIUI

aTOMOB

[lepuoanueckuii 3akon u [leprognueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
AWM. MenneneeBa. CBs3pb NEPUOIUYECKOTO 3akoHa u llepmommueckoit
CHUCTEMbI XUMHUYECKUX 3JIeMeHTOB J[.11. MeHeneeBa ¢ COBpEMEHHOM Teopuei
CTPOCHHsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XWMHYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXHBIX BEIIECTB MO TPyIIaM U

nepuoaaM. 3Ha4eHHE MEPUOANIECKOTO 3aKOHA B Pa3BUTUHU HAYKU

1.3

Crpoenue BemiecTBa. XWMHYECKas CBSI3b. BUAB XHUMHYECKOW CBS3U
(koBasicHTHAsI HETIOJSPHAS W TOJSApHAsl, WOHHAS, MeTamudeckas). VoHBHI:
KaTUOHBI U aHMOHBL. MeXaHW3Mbl 00pa30BaHUsI KOBAJIECHTHOW XWMHUYECKON

cBs13U (OOMEHHBIH U JOHOPHO-aKLENTOPHBIN). BonopoaHas cBs3b

1.4

BanentnocTs. SHGKTPOOTpHHaTeHLHOCTB. CreneHb OKUCITICHHUS
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1.5

BemecrBa  MOJNEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
IIOCTOSIHCTBA COCTAaBa  BELIECTBA. [HUIBl KPUCTAIUIMYECKUX PELIETOK.
3aBHCHMOCTb CBOMCTBA BEILECTB OT THUMNA KPUCTAIUIMYECKON PEIIETKH.
IlonaTHe O AUCHEpPCHBIX CUCTEMaxX. VICTHHHBIE W KOJUIOWIHBIE PACTBOPHI.

MaccoBas 1015 BEIISCTBA B pacTBOpC

1.6

Knaccuduxanus HEOPraHWYeCKUX COEAMHEHU. Homenknarypa

HCOPraHN4€CK1UX BEIICCTB

1.7

Xumudeckas — peaknms. Kiaccupukanus — XMMHUYECKHX — peaknuid B
HEOPTAaHWYECKONW ¥ OPraHWYeCKOW XWUMHUHU. 3aKOH COXPAaHCHUS MacChl
BEIIECTB, 3aKOH COXpPAHEHUS W TMPEBPAILLEHUS HDHEPTUU TPU XUMUYECKUX

peakuugax

1.8

CKOpOCTh peakiuy, € 3aBUCUMOCTh OT Pa3InYHBIX (PAKTOPOB

1.9

1.10

O6paTI/IMbI€ PCaKknum. XuMudeckoe paBHOBECHC. (DaKTopr, BIIMAOOIMEC Ha
COCTOAHUC XUMUYCCKOI'O paBHOBECH . HpI/IHI_II/Il'[ Jle laTenne

SJ'IGKTpOHI/ITI/I‘IeCKa}I nucconuanys. CUnpHbIC U claobie QJICKTPOJIUTHI. Cpez[a
BOJHBIX pPaCTBOPOB BEIIECTB: KUCTAA, HeﬁTpaHBHaH, meouHas. Peaknmm

HOHHOI0 oOMeHa

OKHCIUTEIIbHO-BOCCTAHOBHUTEILHBIC pCaKkunu

Heopranunueckast xuMust

2.1

Hemeramnsl. Ilonoxkenue HemetamioB B Ilepuogumyeckoid  cucteme
xuMmHuueckux 3nemeHToB JI.M1. MeHnneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAIOB. AJIOTPONHUS HEMETaIOB (Ha MpUMepe

KHCII0poJia, cephl, pochopa u yriieposa)

2.2

XUMHUYECKUE CBOWCTBA BAXKHEUIUX HEMETAUIOB (TallOTEHOB, CEPHI, a30Ta,
tdbochopa, yriaepoma ¥ KpeMHHSI) W HX COCJAMHEHUH  (OKCHIOB,
KHCJIOPOJICOAEPKALINX KHUCIOT, BOAOPOJIHBIX coequHeHuil). Ilpumenenue

BaXXHEUININX HEMETAIUIOB U UX CO€IUHEHUN
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Mertannel. [lonoxenne MeramioB B Ilepuoanueckoil cucteMe XUMUYECKHUX
anementoB JI.MI. MenneneeBa. (OcCOOCHHOCTH CTPOCHHS 3JIEKTPOHHBIX
obosouek aromMoB MeTauioB. OOmue (u3nueckue CBOMCTBA METaJUIOB.

CriaBsl METaIOB. DJIEKTPOXUMHUUYECKUN psAll HANPSKEHUH METaJlIoB
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XUMHYECKHE CBOWMCTBA BAKHEUIINX METAUIOB (HATPUU, Kallui, KabIHi,
MarHuii, aqflOMUHUN, IUHK, XPOM, XKeJle30, MeJllb) U uX coequHeHui. O0mue

CITOCOOBI MOJIy4YC€HUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIlIOB B 6BITy 1 TCXHHUKC

2.5

T'enernueckas cBS3b HEOPraHnM4€CKUX BCIICCTB, IMPUHAMICKAINIUX K

Pa3IMYHBIM KjIacCaM
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XUMHS ¥ )KU3HD

3.1

Ponb xuMuu B 00eCIIEYCHHH 3KOJIOTHUECKOM, SHEPreTHUECKONH W MUIIECBOMN
0C30MacCHOCTH, pA3BHTUH MEIUIUHBL. [loHSATHE O HAYYHBIX METOAax

MO3HaHMA BCIICCTB U XUMHNYCCKUX pCaK]_II/Iﬁ

3.2

[lpeacraBnenuss 00 OOMMX HAyYHBIX MHPUHIUNAX TPOMBIILIEHHOTO
IIOJTyYEHUs] BaKHEMIIMX BelecTB. UesloBEeK B MHpE BEUIECTB U MAaTE€pPUAJIOB:
Ba)XHEHMILIME CTPOUTEIbHBICE MAaTepuaibl, KOHCTPYKIHOHHBIE MaTepHabl,
KpacKH, CTEKJIO, KEpaMUKa, MaTepHasbl IJs SJIEKTPOHUKH, HaHOMaTepHabl,

OpPraHn4cCKUC 1 MUHCPAJIbHBIC y,[[O6pCHI/I}I

3.3

Xumus u 3A0pPOBLC HYCJIIOBCKA: IIpaBUJIa MCIOJb30BaAHUA JICKAPCTBCHHBIX

npenapaToB, IMpaBWiIa OE30MAaCHOTO WCIIOJIB30BAHUS TIPETapaToB OBITOBOM

XHNMHH B HOBCGI[HGBHOﬁ KHU3HHU

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* Xumus / I'abpuensa O.C., Octpoymos W.I'., Cragkos C.A., AKIIMOHEPHOE OOIIECTBO
«M3parenbcTBO «lIpocBemienue»
* Xumus, 11 xmace/ IN'abpuensa O.C., OcrpoymoB U.I'., Cnaakos C.A., AKimoHepHoOe

obmectBo «M3narensctBo «IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI IJI1 YUUTEJIA
Xumust. 10-11 xnaccsl. ba3oBelil ypoBeHb. MeToaumueckoe mocodue K yueOHuKam

I'a6puensina O. C., Octpoymona U. I'., Cnagkosa C. A./O. C. I'abpuensn, C. A. Cnankos

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bubnunoreka IJOK

https://resh.edu.ru/subject/29/ - Poccuiickast 31eKTpoHHAsI IIKOJIA.
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