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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMHUM Ha YpOBHE CcpeAaHero oOuiero o0Opa3oBaHUsS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysIbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENIbHOM MPOTrpaMMbl CPEAHETO OO0IIero 00pa30oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeAepanbHOM  TOCYJapCTBEHHOM
oOpazoBarensbHoM ctanaapre COO, c¢ yuérom Konuenmuu npenojgaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTeNIbHBIX oOpraHuzaiusx Poccuiickoi
@denepaluy, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAMMBI, |
OCHOBHBIX ToNOkeHU «Crpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0I0B K pa3paboTKe MPOrpaMMbl MO XUMHH, K OIpPEIeICHHIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» i 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHble nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHUs, pe3ylbTaToB OOydeHUsT U TpeOOBaHMH K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHOM  OpraHu3alliy, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM JTallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MNPUCYIIUX
LEJIOCTHOM CHCTeME XHMHYECKOro o00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB IPHUPO/bI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJIOBeKa, a TaKXe DOKOJOTMYeCKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3MI0pOBbI0 M TpHUpPOAHOU cpene. Peanmusyercs xumuueckoe o00Opa3oBaHHe
oOyyJaromuxcs Ha YpoBHE CpeHero o0Iero oopa3zoBaHus CPeACTBAMHU y4EOHOTO
npeaMera «XUMHUsSD», COJEp)KaHHME M IOCTPOCHHE KOTOPOro ONpeNesieHbl B
nporpaMMe MO XUMHHM C Yy4€TOM CHeUU(PUKH HAyKH XUMHHM, €€ 3HayeHHs B
MO3HAHUU TPUPOJLI U B MATEPUATbHOM XU3HU OOINECTBAa, a TaKXKe C YYETOM
oOuMX wened MW MPUHLHUIOB, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oomiero oopasoBanus B Poccuiickoit denepanumu.

XUMUSL KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro poJib B
COBPEMEHHOW IUBUIIM3AIINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PALIMOHATBHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOJIbI U YelloBeKa, KOoTopoe (OpMUPYETCs B XMMHHM Ha OCHOBE MOHUMAaHMUs
BEIIIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU M BO3MOXHBIMU 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJENCTBYsI ¢ APYTMMH €CTECTBEHHBIMM HAYKaMH, XMMHS CTaja
HEOTHhEMJIEMOM YacThI0O MUPOBOI KYJIbTYPhl, HEOOXOUMBIM YCIOBHUEM YCIEITHOTO
TpyJla W >KM3HU KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENbHAsI, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBj€Ha Ha pEIICHHE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKOI 0€30IMaCHOCTH U OXpaHbl 310POBbSI.

B coorBerctBUM C OOIMMHU LEIIMH M TPUHIUIAMU CPEAHEro OOIEero
oOpazoBanus cojepxxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi YPOBEHD
U3YyYEHHUsI) OPUEHTHUPOBAHO NMPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJITOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM I BBIPAOOTKM  MHUPOBO33PEHUECKUX
OpPHUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B JKA3Hb COLUYMA, IPOJOJIKEHUS
o0pa30BaHus B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBastomuMu  TIpeAMeTa «XUMHUSD» SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: cHUCTeMa
3HAHUM MO0 HEOPTaHMYECKOM XUMUHU (C BKIIOUEHUEM 3HAHUU U3 OOIIeH XUMUU) U
OpraHn4ecKor xuMuu. @OpMUPOBAHUE JAHHOU CUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMeTra 0O0ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000paswus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTrypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOwmwas u
HEOpraHuveckas Xumus» copmMupoBaHa B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3y4YEeHHIO Y4ueOHOro wmarepuana u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpeNEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAKOTCA HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUN, a TakKkKe Ha YpPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuU BemiecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILECTBAX JAIOTCSA B Pa3BUTHH — OT YIVIEBOJOPOAOB JI0 CIOXHBIX OMOJOTHYECKH
AKTUBHBIX COEIMHEHUU. B Kypce OpraHndeckod XUMHM IOJYYarOT pPa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOrO 0011ero oOpa3oBaHUs NEPBOHAYATIBHBIC
MPEICTABICHUS] O XMMUYECKOM CBS3M, KIACCU(PUKALMOHHBIX NMPU3HAKAX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEaKIUN.

[logq HOBBIM yTrJaOM 3peHHs B TpeaMeTre «XuUMHs» 0a30BOTO ypOBHA
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero o6pa3zoBaHuUs
TEOPETUYECKH Marepuan H (PaKTOJIOrMYEeCKHE CBEIAEHUS O BEIIeCTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mmas u HeopraHudeckas
XUMHSD» OOyYaroIMMCsl TPEeIOCTAaBIAETCS BO3MOXHOCTh OCO3HATh 3HAuYEHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,



ryoke TOHSATh HMCTOPUYECKOE W3MEHeHHWe (QYHKIMA JTOro 3akoHa — OT
o0o0maromel 10 0OBICHSIONMIEH U MPOTHO3UPYIOIIESH.

Envnasg cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jgononHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMH COJIEP’KaHUS, WMEIOIUMH KYJIbTYpOJIOTHYECKUA U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHMIO B3aUMOCBSI3M XHUMHH C
JIPYTUMHU HayKaMH, PacKpBIBAIOT €€ pOjb B IMO3HABATEIHHOW WM TPAKTHICCKOU
JIESATETLHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K IIPOIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(POPMAIIAIO H
OPUMEHATh €€ NJis TIOTIONHEHUS 3HAHWM, PEIICHHWs WHTEIUICKTyalbHBIX W
HKCIIEPUMEHTAIBLHBIX UCCIEI0BATENbCKUX 3a/1ayu. B 1ienomM copepxanue yueOHOro
npeaMera  «XUMHUS»  JaHHOTO  YPOBHS  HM3yYCHHS  OPHCHTHPOBAHO Ha
dbopmupoBaHre y OOYYAOMIMXCS MHUPOBO33PEHYECKONH OCHOBBI IS ITOHUMAHUS
bunocockux HaeH, TaKUX Kak: MaTEepHAIbHOE €IWHCTBO HEOPTaHWYECKOTO U
OpraHMYeCcKOro MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTpOEHHEM, II03HABAEMOCTh TMPUPOIHBIX SBICHUHW MyTEM OSKCIEPUMEHTa W
pEelIeHHs] TPOTUBOPEYMM MEXAy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH YKOJIOTHYECKUX MpobieM, a
Takke Mpo0seM cOepexeHUs: IHEPreTUUECKUX PECYpPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmmame pemieHus 3agad  BOCIWTAHUS, Pa3BUTHSI W CONMATU3AINAH
OOy4JaromuXcsd MPUHATHIE MPOTPAMMON IO XUMHUHU MOAXOABl K OMNPEIETICHUIO
COllep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMeEIOMUX 0a30Boe€ 3HAYEHHE IS
pPa3sTUYHBIX BHJOB JEATCILHOCTH: pEIIeHWS MpoOjeM, IOWCKa, aHalu3a |
00paboTku nHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS ONBITA MPAKTUIECKOM
U HCCIE0BATENIbCKON AESTENbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IMO3HAHHUU
XUMUH.

B mnpaktuke mnpemojaBaHuWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK U HA YPOBHE cpeHero odmero o0pa3oBaHus, MPH ONPEICICHUH
CoJlep KaTeNIbHOM XapaKTepUCTUKHU LeNied HM3y4eHHs TpeaMeTa HarpaBIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (OPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHICCKOU
JESTETLHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKH 3pPEHHUS] TaKOW MOJAXOJ K ONpPENETICHUIO Ielell H3ydeHHs
MIpEeIMETA SBJISICTCS BIIOJIHE OTIPABJIaHHBIM.



CornacHO AaHHOW TOYKE 3pPEHUs TJAaBHBIMH UEISIMHU M3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sABISIOTCS:

e (QopMHpOBaHHME CHUCTEMbl XMMHUYECKMX 3HAHUN Kak  BakHeHIen
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KAapTHHBI MUpPA, B OCHOBE KOTOPOU
JeXKaT KIIOYeBbIe TOHATHS, (PyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHME S3bIKa HAyKH, YCBOCHME M IIOHUMAHUE CYLIHOCTHU JIOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
VX Pa3BUTHS U CTAHOBJIEHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUI O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOIUMBIX Uil MPUOOpETEHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUUYECKHUX SIBICHHM,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKON U IMOBCETHEBHOM KU3HU;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA, COOJIOJEHUEM TpPaBUI
0e30macHOro o0paIeHus ¢ BEIeCTBAMH.

Hapsany ¢ atum, copepkarenbHas XapaKTEpUCTHKA LEJIEH U 3a7a4 U3y4YEHUs
[peaIMeTa B IPOrpaMMe 10 XUMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH IPUOPUTETAMHU B CHCTEME cpefHero oomiero odpazoBanus. CeroaHs B
NpernojaBaHul XUMHM B  OOJiblIEH  CTENeHW OTAAETCS  NPENNoYTeHHE
MIPAKTUYECKOH KOMIIOHEHTE COAEpKaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIMMYCKHUKA 0011€00pa30BaTeIbHOM OpraHu3alii, BIaJCIOLIEro He
HA0OpOM 3HaHUW, a (QPYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh crHocob0amu
YMEHUSMHU aKTUBHOTO MOJIyYEHHS] 3HAHUW M MNPUMEHEHUS WX B PEaJbHOW KU3HU
JUISL PEIIEHUS ITPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM mNpU U3YyYEHUM NOpeaMeTra «XHUMUsD JOMUHHUPYIOLIEE
3HaYEHHE MPUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KaK:

ajantanus 00y4aroluXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(GbopMHpOBaHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTENIbHOMY IPHUHATUIO IPAMOTHBIX
PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYALUSX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dopMupoBaHHEe y OOyYarOIMXCSl KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [JIs Pa3IMYHbIX BHJIOB
JeSTEILHOCTH: PelIeHus MpoOJeM, MOUCKa, aHanu3a U o0paboTKu HH(OpMaIuy,
HEOOXOJMMBIX JUIsl TPUOOPETEHUS] ONbITa JAESITENbHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TIIO3HAHMM XUMHUH, a TakXKe€ U1 OLEHKH C IO3UIUN
HKOJIOTHYECKON O€30MacHOCTH XapaKkTepa BIMSHHUS BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHM3M YEJIOBEKA U PUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM 00YUYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HCHHBIMH TOTPEOHOCTSIMH, MCTIOIB30BaTh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VIS TTOMCKA M aHaIn3a YIeOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOIIUXCSI ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIUICHNS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWU W TIPOBEICHUN XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydarommxcs YyOEXKIEHHOCTH B T'yMaHUCTHUYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXKHOW PO B PEIICHUU TI00aTbHBIX MpoOJIeM
PaIMOHAIEHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTrO
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0pPOBBIO, a TaKKe NPUOOPETEHHs OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW JJIS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydyebnoM mmaHe cpemHero oOmiero oOpa3oBaHUS TMPEAMET «XUMUS)
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHOMN obnactu «EcTecTBeHHO-HAY4YHbIE
MIPEIMETED).

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero oomero oopa3zoBanus, coctaBiser 68 dacos: B 10 kmacce — 34 gaca (1
gac B HeJenro), B 11 kimacce — 34 yaca (1 gac B Heenmo).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XMMHHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsT OpPraHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE MOI0XKeHUsA. CTPYyKTypHbIE (hOPMYIIBI
OpraHMYecKuX BewecTB. [omonorus, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COECIUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[IpencraBienne o KiIacCHU(pUKAUMU OpraHUYECKHX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUW (CUCTEeMaTHYecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHMsS] BEIIECTB M HUX MPEBpalllCHUN:
O3HAKOMJIEHME C 00pa3laMu OpPraHMYEeCKHX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, MOJICJIUPOBAHME MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOIIOJEHUE WU
OMMCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILCHUI0 OPraHUYECKUX BEILECTB
MpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesoaopoanl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUU psig. MeTaH U 3TaH —
NpOCTEHIINE MPEJCTABUTEIN AaJIKaHOB: (PU3WYECKUE U XHUMHUYECKHE CBOWCTBA
(peakuy 3aMelleHus] U TOpPEHMs), HAXOXKIEHUE B MPUPOJE, MOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PsAl. DTUIEH U MPOIUIIEH —
MpOCTEUIINE NPEJCTABUTENN AJIKEHOB: (PU3WYECKHEe U XHUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 um MertunOyramueH-1,3: crpoeHue, BaKHEHITHE
XUMHUYECKHE CBOWCTBA (peakius nonumepusanuu). [lomydeHre CUHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— MpOCTEHIIMHA TMpeACTaBUTEIb AJIKHHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakuuu TMIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApPATAIUH,
rOpeHus), NOJyYEeHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XMUMHUYECKHE CBOWCTBA
(peakiy raJoreHUPOBaHUSI U HUTPOBAHUS), TIOJIyYeHUE U MPUMEHeHue. Tonyon:
cocmae, cmpoenue, (uzuueckue U  XuMudeckKue  ceoucmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHUs), NoONyYyeHue U npumeHenue. TOKCUYHOCTh



apeHoB. l'eHeTmdeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAUICKAIIUMU K
pa3IMYHBIM KJIaccaM.

IIpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbii ra3 U IOIYyTHBIE
He(Tauble ra3pl. Hedte m €€ mpoucxoxnenue. CrnocoObl nepepaboTku HepTH:
MEPErOHKa, KPEKUHI (TEPMUUYECKUM, KaTAIMUTHYEeCKUil), nuponus. I[IpoaykTel
nepepaboTky He(TH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBbIi
YTOJb U MPOAYKTHI €r0 MepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsS BEIIECTB M HX MNPEBPAILICHUMN:
O3HAaKOMJIEHHE C o0O0pa3lamMH IUIacTMacCc, KaydyKOB M PpE3UHBI, KOJUICKIIHH
«Hedpte» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIor€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHUE 3TUJIEHA

Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM IMPOAYKTa PEAKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKIIUN).

Kuciiopoaconep:kamue opranHu4eckue coeJMHeHUs

[IpenenpHble OQHOATOMHBIE CIOHUPTHL. MeETaHOI W 3TAHOJN: CTPOCHHE,
bu3nueckue M XMMHYECKUE CBOWCTBA (peakluMud C aKTUBHBIMU METaJlIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoAOpomHbIE CBSI3U MEXIY
MOJIEKYJIAaMH CITUPTOB. /[elicTBHE MeTaHOIa U 3TaHOJIA Ha OPTraHU3M YEJIOBEKA.

MHOroatoMHble  COHUPTHL. JTWICHIJIMKOJIb W  TJIHLEPHUH: CTPOECHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MLIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOroaTOMHbIE cIupThl). JleiicTBue Ha
opraHusM yesnoseka. [[puMeHeHne rimmuepruHa U 3TUIEHTITUKOS.

®deHos: CTpOEHHME MOJEKYJbl, (U3NYECKHUEe U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (henona. [Ipumenenue denona.

Anpnerunpl U Kemowuwvl. DopMmanmpaerui, aneTAIBIETUI: CTPOCHHE,
dusnyeckue U XUMHUYECKHE CBOMCTBA (peakUWU OKUCICHHS U BOCCTAHOBJIICHHUS,
KaueCTBEHHbIE PEAKIIUH), TOJyUYEHHE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KUCIOTBHL. MypaBbHHAs W
YKCYCHasi KHCJIOTBL: CTPOEHHE, (PU3NYECKHe M XMMHUYECKUE CBOMCTBA (CBOICTBA,
o0mue Uit Kjacca KUCIOT, peaklus dTepu(pUKaiM), MOJTydeHue U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTEIN BBICHINX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

CnoxxHble >(QUpbl KaK MPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3GupoB. XKupsel. ['uaponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb JKHUPOB.



VYraneBonpl:  coctaB, Kiaccuukamus — yrieBoioB  (MOHO-, JU- U
noyiucaxapubl). ['moko3a — mMpocTeluii MOHOCaXxapuJ: 0COOCHHOCTU CTPOCHHS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOWMCTBA (B3aMMOJIEHCTBHE C
runpokcuom Meau(ll), oxucnenue amMMmHuadHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TJIIOKO3bl), HaXOXKJEHUE B MpPHUPOJE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. OpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak mpupojHbie nmonuMepbl. CTpoeHue Kpaxmaina U
HEeU0NI03bl.  PU3MYEeCKMEe W XHMMHYECKHE CBOMCTBAa Kpaxmaia (THUAPOIH3,
KAaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HM3Yy4YEeHHs] BEIIECTB M UX IPEBPAILCHUIA:
NpOBe/IeHHEe, HAOJIIOJIEHHE W OINHUCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKLMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOIa
okcusioM wmeau(Il)), MHOroaroMHbBIX CHOUPTOB (B3aHMMOJACHCTBUE TIIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunos (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCH[IA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumoneicTBHE Kpaxmajia C HOJIOM),
IIPOBE/ICHHUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTBHI.

PacuérHble 3anaumn.

Bblunciennst 1Mo ypaBHEHHUIO XHUMHUYECKOM peakiuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM NMPOJYKTa PEaklMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

A3oTcoaeprkanme opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEepHbIE OpraHuyYecKue coeauHeHus. Ouznueckue
U XMMHUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe riauiuHa). buonorudeckoe
3HaYE€HUE aMUHOKUCIOT. [lenTupl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHud. llepBuunas,
BTOpPUYHA W TPETUYHASI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUeCTBEHHBIE PEAKIIMK Ha OENKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BELIECTB M UX IPEBPALLCHUIA:
HAOJI0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypaus OElIKOB MPH
HarpeBaHUM, [IBETHbIC PEaKIUU OEIKOB.

BbicokoMoJieKy IsipHbIe COeIUHEHHU S

OCHOBHBIE MOHATHSA XUMHUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNH, CPEIHSAS MOJIEKYISIpHAS
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHHH —
MOJIMMEPHU3ALIMS U MOJUKOHASHCAIHS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BELIECTB M UX MPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnupeamMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBSI3€U MPU W3YYEHUHU OPTAaHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OONIMX ECTECTBEHHO-
HAy4YHBIX TMOHSTHH, TaK W TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiIaccUuUKaIus, NEPUOIUIHOCTb, HAOIIOJCHHE,
HU3MEPEHHUE, IKCIIEPUMEHT, MOACITHUPOBAHUE.

®dusnka: Mmartepus, OdHEprus, Macca, aToM, JJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperartHoe COCTOSTHUE
BEIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboToCUHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (OENKH, YIJIEBOMBI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAaeMble, TOIUIURO,
PECYPCHL.

TexHosmorusi: MNHIIEBbIE MPOAYKThI, OCHOBBI PAIMOHAIBHOTO MUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHUE IMPENapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUU

XUMHUYECKHI 3neMeHT. AToM. Sapo aroma, H30TONBL. JNEKTPOHHAs
00o0yi0uKa. DHEpPreTuYecKre ypoBHU, TIOJyPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachlpeieleHUs] dJIEKTPOHOB MO OpOUTaIsIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

Ilepronnueckuit 3akoH U l[lepronnyueckas cucTreMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U llepuoamdeckoil cucTeMbl
xuMmuueckux aneMeHToB JI. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM H TIEPUOaM.
3HaYeHue NMEePUOANYECKOrO 3aKOHA B pPa3BUTHU HAYKHU.

CrpoeHne BemiecTBa. XUMHUYECKass CBA3b. BHIBI XHMHYECKOW CBA3U
(KoBaJIGHTHAsI HEMOJISIpHAs W TOJIApHAasi, UOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHHS KOBAJEHTHONW XWMHUYECKOW CBs3M (OOMEHHBIM U JIOHOPHO-
akuenTopHbelil). BogoponHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenp okuciieHus. IOHBI: KATHOHBI U aHUOHBI.



BemectBa  MOJEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEILIECTBA. [UIMbl KPUCTALNINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKH.

[TonssTue o aucnepcHbix cuctemax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBI.
MaccoBast 1011 BELIEeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenknarypa
HEOpPraHUYECKUX BelecTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas  peakmusa.  Knaccudukammss  XMMHYECKHUX — peakmuii B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPaHEHUsS MACChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILCHUS SHEPTUM IPU XUMHUUECKUX PEAKIIHX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIU4HbIX (hakTopoB. OOpaTUMbIE
peakunr. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMUSAIOLIIME HA COCTOSIHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larenwe.

DnekTponuTnyeckas aucconuanus. CuibHbIE U ciaadbie 35eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHS] BEIIECTB M HUX MPEBPAICHUIN:
neMoHcTpanus tabnui «Ilepuoauyeckas cucrema xuMuueckux siaemento . U.
MeHnieneeBay, U3ydeHUE MOJEIEH KPUCTALIMYECKUX PEIIETOK, HAOIIOJEHUE U
OIMHMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IoKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, pPEaKIMU HOHHOTO OOMeEHa),
MPOBEJICHNE NPAKTUUECKON paboThl «BiausiHue paznuyHbiX (aKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKLIUI.

PacuérHble 3anaum.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHX pEakUui, B TOM YUCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUETHI C HCMHOJIB30BAHUEM MOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heopranuuyeckast xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamyeckor  cucreme
xumuyeckux snemeHtoB JI. M. MenneneeBa U 0OCOOCHHOCTH CTPOECHHUSI aTOMOB.
du3nyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONHUST HEMETAUIOB (HAa MpUMEpE
KHCJIOpPOJIa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIMX HEMETA/IOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoga U KpEeMHHs])) U HMX  COEAMHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

IIprumeHeHne BaXXKHEHUIINX HEMETAILUIOB U UX COCAUHECHUM.



Meramisl. [lonoxenune meramnoB B [lepuoandeckoil cucreMe XMMUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000J0UEK
aToMoB MetajuioB. O6mue (usnyeckue cBoiicTBa MeTawioB. CrijiaBbl METAJIOB.
DIEKTPOXUMHUYECKUI P HAIPSHKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX METAUIOB (HATpPUM, Kalui, KaJbIIUM,
MarHui, aJtOMUHUNA, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUM.

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

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIJIaBb», 00pa3lloB HEMETAJJIOB, pEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaONIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE TMAPOKCHIA AIIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEI0YEeH, KAUECTBEHHBIE PEAKIIMU Ha KATUOHBI METAIIIOB).

Pacuérnble 3agaun.

Pacuétpel Macchl BeliecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIHMH BEIIECTB,
pacy€Thl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 00€CrieYeHUU 3KOJIOTUYECKOW, SHEPreTUYECKOU M MUIIEBOU
0€30MacHOCTH, PA3BUTUU MeIUUUHBL [loHATHE O HAy4YHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHbIX MPUHUUIAX [POMBIIIIEHHOTO
ITOJIyYEHHSI BaKHEUIIINX BEIIECTB.

YenoBek B MUPE BEIIECTB M MAaTEPUAIOB: BaXHEHIIWE CTPOUTEIIbHBIC
Marepualbl, KOHCTPYKUIHMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl IS JEKTPOHUKH, HAHOMATEPHUaNbl, OPraHUYECKHUE U MUHEpAIbHbIE
yaoOpeHus.

XUMHSIT U 30POBBE YEJIOBEKA: MPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBujia OE30MaCHOTO MCIIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B OBCEIHEBHOM KHU3HU.

MexnpenMeTHsIe CBS3H.

Peanuzammst MEXNpeAMETHBIX CBA3€H TpU  HU3YYEHUH OOImEeH W
HEOpPraHn4eckor xuMuu B 11 kiacce ocylIecTBIIIETCS YEPE3 UCMIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUYHBIX TMOHSTHH, TaK W TOHITUH, SBISIOIIUXCS
CUCTEMHBIMM I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCcTBEHHO-HAy4YHbIE MOHSATHUS: HaydHbIM (hakT, rumoresa, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCUPUKalUsg, MEePUOJIUYHOCTh, HAOIIOEHHE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



®dusuKa: MaTepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJia, SHEPreTUYECKUN YPOBEHD, BEIIIECTBO, TEIO,
00BbEM, arperaTHO€ COCTOSIHHME BEIECTBa, (PU3NUYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kijeTka, opraHum3M, DSKocHcTeMa, Owmocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIIECTB B OpraHU3MeE.

['eorpadus: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIIaeMble, TOIUIURBO,
peECYpCHI.

TexHomorus: XMMHUYECKasl MPOMBIILICHHOCTb, METAJLTYPIrus, MPOU3BOJACTBO
CTPOUTEIBHBIX MaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHUIIEBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOCTBO
KOCMETHUYECKUX TMpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUaJOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCS MIpOrpaMM CpeiHero o0Imero o0pa3oBaHusi (JMYHOCTHBIM,
METanpeMETHBIM M HIpeaMeTHbIM). HayuHo-meTroanueckoil OCHOBOM 1St
pa3paboOTKH TUIAaHUPYEMBIX PE3YyJbTaTOB OCBOEHUS MPOTPaMM CPETHEro OOIIEro
00pa30BaHUs ABIIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHs INpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEEIICHUIO;

HaJINYUE MOTUBALMU K O0yUEHHUIO;

LeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUH JMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUUECKUX TPaaUIuil 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolMXcs PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, INPUCYIIAMM LEIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUSA HKOJIOTMUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTAaBUTh
LEIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IIpeAMETa «XHUMHsD» IJOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOW JESITEIbBHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COUMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOro OOIecTBa, MPUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEJAEHUS, CIOCOOCTBYIOUIMMH  IIpoLEccam
CaMOINO3HAHUS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
O0yJaroIIIXCS.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHs MpeaMeTa «XUMHUS»  OTpa)karoT
C()OPMUPOBAHHOCTh OIBITA IO3HABATEIBHOW M TNPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aldy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS O COLMAJbHBIX HOpPMax M NPAaBWIAX MEKIUYHOCTHBIX
OTHOIIICHHUN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MpU CO3AAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUEOHBIX M MO3HABATEIbHBIX 3a]1a4, BBHINOJIHEHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHUKY H
apryMEHTHI IPYTUX MPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCTTUTAHUSA

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacIlIeJUI0
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUS K MpOIECCYy TBOpPUECTBA B 00JacCTH TEOPHUH U MPAKTUUYECKOTO
MIPUMEHEHUSI XMUMHUU, OCO3HAHUS TOTO, YTO JOCTUKEHHS HAYKH €CTh pPE3yJbTaT
JUIMTEJIbHBIX ~ HaOJIOJEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

UHTEpPECA M II03HABATEIbHBIX MOTHBOB B IOJYYEHUM M MOCIEAYIOIIEM
aHanu3e MH(OpMAIMU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE WU IOCTYIIKM CBOMX TOBApPHILEH C
MO3UILIMI HPABCTBEHHBIX M NPAaBOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU AITUX
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHs IEHHOCTEH 370poBOro U 0Oe€30MacHOro oOpa3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOmtoieHuss mpaBui 0Oe30MacHOro oOpalleHusl C BellecTBaMu B OBITY,
ITOBCEHEBHOM XKW3HU U B TPYJAOBOM JAEATEIBHOCTH,

MMOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENPUITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BaTENIbCKOM
JeATENbHOCTH, OOILIECTBEHHO IIOJE€3HOH, TBOPYECKOM W APYrMX BHAAX
NEeATENBHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3ajad
COIMAIbHOM HAIPaBJICEHHOCTH (B paMKax CBOEI0 Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO0 MPOGECCUuil pa3IudHOro pojia, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUI M0 XUMUU;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYJAOBOU eI TEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mnpodeccuu W peanu3alud COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBA;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOMICHUS K TMPHUPOJIEC, KAK HCTOYHUKY
CYILIECTBOBAHMUSI KU3HU Ha 3eMIIe;

MOHUMAHMS TJIOOAJTBHOTO XapakKTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
PKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOJIHON U COIMATILHON CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAaHUSI JIOCTMKEHUM XUMHM IS
PELICHHS BOMPOCOB PAIIMOHATIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpPEA  OKPYKAIOIIECH
MPUPOJIHON cpejle, YMEHHSI MPOTHO3UPOBATh HEOIArONPUSTHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPENPUHUMAEMBIX IEUCTBUI U MPEIOTBpAIIATh UX;

HAJINYUS PA3BUTOTO IKOJIOTUYECKOTO MBIIUICHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTbITA NeSATeIbHOCTU AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBAaTbCS MMU B IO3HABATEIbHOW, KOMMYHHMKATUBHON M COLUAIbHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HWJCOJIOTHH
xemohoouu;

7) HUEeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaKk HAayKH, OCO3HaHHMS €& pOJIu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUS] 00 OKPYKaloleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U perieHur MpoOJeM COXpaHCHUS
MPUPOIHOTO PABHOBECHUS,

yOSKAEHHOCTH B  OCOOOW 3HAYMMOCTH XUMUHU JJISI  COBPEMEHHOM
IMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMPaBICEHHOCTH M BAaXKHOM pOJU B
CO37IaHMHM HOBOMW 0a3bl MaTepPUATBHOU KYJIBTYPHI, PEIICHUH TI00aTBHBIX TMPoOIeM
YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHUM MEIUILIMHBI, OOECIEUEHUH YCIOBHUI
YCIEUIHOTO TpyJa U DKOJOTHMYECKH KOMGMOPTHON KHU3HM KaXKIOro uJeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IIOHUMAHHUSA CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJTyyaeMble 3HAaHUS JJIS aHAJIM3a U OOBSICHEHUS SIBJICHUM OKpYXKalOUIero Mupa u
NPOUCXOIAIINX B HEM U3MEHEHUH, yMEHHUs JieflaTh 0OOCHOBAHHBIC 3aKIIIOYCHHS HA
OCHOBE HAy4yHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IENbI0 TOTYYCHHS
JTIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHMS IS
peleHus mpooieM B peaibHbIX JKU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON 1€ TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUW IO XHMHUU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazaudHbIX cdepax npodeccruoHaIbHOM

JEATEIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTanpeMeTHbIC pe3yJIbTaThl OCBOCHUS yUeOHOro mpeaMeTa « XUMUsS» Ha
YPOBHE CpeaHeTo o0I1ero 00pa3oBaHus BKIIOUYAIOT:

3HaYUMbICe U1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYarOIIMXCS
MEKIMCIUIUIMHAPHBIC (MEXKIPEIMETHbIC) OOIIEHAYYHbBIC MOHATHS, OTPAKAIOIIUC
IEJIOCTHOCTh HAyYHOM KapTHHBI MHpa W CHEHH(DHKY METOJOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepws, BEIIECCTBO, SHEPTHs, SBIICHUE,
IPOIIECC, CHCTEMa, Hay4YHBIA (DAaKT, MPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIICI0OBAaHKE, HAOIOICHUE, U3MEPCHUE, SKCIICPUMEHT U JPYTHUE);

YHHUBEpCajbHbIC y4yeOHbIC JIEHCTBUS (MO3HABATENbHbIC, KOMMYHHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBanue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YyYaronXCs;
CIOCOOHOCTb oOyuaromxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJbHbIE yueOHbIE
JICCTBUSA B II03HABATEIBHOW U COLUAIBHON IPAKTHUKE.

MeranpenMeTHsle pe3yiabTaTbl OTPaXKarOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEJIbHbIMH, KOMMYHUKATUBHBIMM U  PEryJISITUBHBIMHU
JIEUCTBUSAMMU.

OBiaaenue YHHBEpPCaJIbHBIMH Y4eOHBIMH NMO03HABaTeJbHbIMH
NEeUCTBUAMMU:

1) 0a30Bble JJOruvYecKme JaeicTBUSI:

CaMOCTOATENBHO  (QOpPMYyJNIHMpPOBaTH M aKTyaJU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENeNATh LENU JAESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX
JOCTHIKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIEISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM INMPUEMBI JOTHUYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIE NPU3HAKU TOHATHUM M YCTAHABJIMBATH WX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1J11 OOBSICHEHHS OTEIbHBIX (DAKTOB U
SIBJICHUH;

BBHIOMpATh OCHOBAaHUSA M KPUTEPUHU [UIS KIAcCU(PUKAMU BEIIECTB H
XUMHYECKUX PEAKIINN;

YCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXJy H3yYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXKACHUS (MHIYKTUBHbBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIIATh 3aKOHOMEPHOCTM W NPOTUBOPEUHS. B PacCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIUPOBATH BHIBOJBI U 3aKIIOUEHHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMBbIE B XUMHUHA CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENHU, TPEOOPA30BBIBATH MOJIETbHBIE MPEICTABICHUS — XUMUYECKHI
3HaK (CHMBOJI) D3JIEMEHTa, XUMHUYecKas (opMmysia, YpPaBHEHHE XUMHUYECKOMN
peakuuu — MpH pPELIeHUH Y4eOHBIX IMO3HABATENbHBIX U MPaKTUYECKUX 3ajad,
IIPUMEHATh Ha3BAHHBIC MOJEJIBHBIE MPEACTABICHUS I BBIABICHUS XaPaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeiCTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(bopMyIMpOBATH LIENU U 33J1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MTOCTABICHHbBIE
U CaMOCTOSITEIbHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI U1 (DOPMUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEIBLHOTO IIJITAHUPOBAHUS M IPOBEACHHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOAATh 3a XOJIOM
npolecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHNSI U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATEIbCKOW U MPOEKTHOU
JeSITeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, NPHUMEHEHHMIO pPAa3JIMYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ ungopmManmen:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAaX UHPopManuu (HAy4dHO-
NOMYJISIpHAsl JUTEpaTypa XHUMHUYECKOTO COJEp)KaHUsA, CIpaBOYHBIE MOcoOus,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
IpE/ICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYNBOCTb;



dbopMyIUpoOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU MOUCKE U
orbope wuHPOpPMAIIMHU, HEOOXOAUMON JJis BBITIOMHEHUS Y4YEeOHBIX 3ajad
ONPEEIIEHHOrO TUIIA;

NpUOOpETaTh OMNBIT KCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAIbHYIO  (OpMYy  INpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCcTBE CpeAcTBa NpH paboTe C
XUMHYECKON HH(OpMalMel: NPUMEHITh MEXIpeaIMeTHble ((pusndyeckue W
MaTeMaTHUYeCKHE) 3HAaKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HarJIAIHOCTH.

OsgiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMON TeMbI B XOJI€ AMAJIora W/ Uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEJI0KEHHOM 3a]auH;

BBICTYIIaTh C TpPE3EHTAalMeil pe3yJbTaTOB IO3HABATEIBHOW AESITEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEILECTB, peAM3alMy y4eOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
1o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS IMO3ULUN B
X07ie 00CyX/1eHNs 1 OOMEHa MHEHUSMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO I1O3HABATENIbHYIO
JEeATENbHOCTh, ONpenessiss €€ Uend M 3aJaud, KOHTPOJUPOBATh M IO MEpE
HEOOXOJUMOCTH KOPPEKTHPOBAaTh MPEJIaraéMbplii  alrOpUTM JAEWCTBUH TIpU
BBINIOJIHEHUH YYEOHBIX M UCCIEeNOBAaTEeIbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBII crnoco0 HMX pemeHus ¢ Y4ETOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JI€ATENbHOCTH Ha OCHOBE CaMOaHajIn3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMHUS»
OTpaXaroT:

chOpPMHUPOBAHHOCTh  MPEACTABICHHUM O XMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHU



npupoasl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJbTypbl JIUYHOCTH, €&
GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUS] TPAKTUYECKUX 3a1ad
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YTIEPOIHBIN cKener, (yHKIMOHAJIbHAS TpyIIa,
paguKall, U30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCIIOPOJ, U a30TCOJEpKalllhue COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHUS
opranndeckux Bemects A. M. byTiiepoBa, 3aKOH COXpPaHEHUs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3BIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalllue B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (DAKTOJIOTMYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIOJB30BaHUU BAKHEHIIMX OPraHMYEeCKHX BEIIECTB B OBITY U
MIPAKTUYECKOM JAEATEIbHOCTH YEJI0BEKA;

c(OpMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
yCTaHaBIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIME MOHATUS MPHU
ONHMCAHMM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COEIHHEHMI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
(GopMyn OpraHMYECKMX BEIIECTB MW yPAaBHEHUH XHMMHYECKUX pEaKIui,
W3rOTaBIMBATh MOJENIM MOJEKYJ OPraHMYECKUX BEIIECTB I WIUTFOCTPALMU UX
XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJJIEKHOCTh HM3yUEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY
KJIacCy/Tpynne coeluHeHuil (YrJIeBOJOpOJIbl, KHUCIOPOJ U a30TCOJEprKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHMS), JaBaTb KM Ha3BaHUS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHUS OT/AEJbHBIX OPraHUMYECKUX BEIIECTB (3THJIEH, MPOIMWJIEH, alEeTUIIEH,
ATWJICHTJIMKOJb, TJHIEPUH, (eHol, (hOopMalbIerua, aneTaibJAeThu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KHCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, 1eJIJTi0JI03a, TIUI1H);

c()OPMHPOBAHHOCTh YMEHHMS OIPEACNATh BHAbBl XHMHYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIE);



cOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTb ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3nUecKue W XUMUYECKHE CBOWMCTBA THUIWYHBIX TNPEJICTABUTENEH pPAa3THMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metwnOyranuen-1,3, OEH30J, METAaHOJ, 3TaHOJ], STUJIEHIJIMKOJb,
[IIMIEPUH, (PEHOJI, aleTalbJeru]l, MypaBbUHAsT U YKCYCHAsl KUCIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, AMUHOYKCYCHAsi KUCIIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOIO
Chipbs  (He(pTh, NTPHUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM TMPOBOAUTH BBIYMCICHUS IO XUMUYECKUM
ypaBHEHHSIM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOIO BEHIECTBA WM MPOAYKTa
peakuu MO WU3BECTHBIM Macce, O00BEMY, KOJIWYECTBY OJHOTO W3 MCXOIHBIX
BEIECTB WJIU MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJ]aX HAYYHOTO MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB U
XUMHUYECKUX SBIICHUN (HaOII0/IeHNe, U3MEPEHHUE, DKCIIEPUMEHT, MOJICITUPOBAHNUE),
HCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS I TPUHATUS pPEIICHUA B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEHIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJI0/IaTh TIPaBUIIa MOJIH30BAHUS XHMHUYECKOM
MOCyJIO ¥ JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIICHHS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJTHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMHPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBHIMOJHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAILEHUs] OPTaHUYECKUX BEUIECTB MIPU HArPEBAHUU, MTOJIyUCHHE
ATUJIEHA U W3y4YEHUE €ero CBOMCTB, Kauye€CTBEHHBIE PEAKIMU OPTraHUYECKUX
BEILIECTB, JIeHAaTypauusi OEJIKOB MpH HArpeBaHWU, IIBETHHIE pEaklMu OEJKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHHKHM O€30MacHOCTH TPU OOpaIIleHHH C
BEIIECTBAMU U J1aOOpaTOpPHBIM OOOpPYAOBAHHEM, TMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIEepUMeHTa B (OpMe 3alucH YpPaBHEHUU COOTBETCTBYIOIIHUX
peakiuii u (GopMyJIHPOBATH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh yMEHUN KPUTHUYECKA AHATU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJIy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiuu, MaTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBWja  AKOJOTHYECKHU
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATEILHOCTH B LEJAX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIIEH MPUPOIHON Cpesbl, OCO3HABATh
OMAacHOCTh BO3JICUCTBUS HA KUBbIE OPTraHU3Mbl OMPENCIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbici Tokasarens [IJIK, moscHaTh Ha mpumepax CrocoOb
YMEHBIIECHUS W TMPEJOTBPAICHUS WX BPEIHOrO BO3JECHCTBUS Ha OpPraHU3M
YeJI0OBEKa;

JUIsi 00y4YaroIIuXCcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHHUS BEIIECTB H
XUMHUYECKHUX SIBJICHUI;

JUISL CJIETBIX M CJIa0OBUIAIMMX OOyYaloImMXCsS: YMEHHE HCIOJIb30BaTh
penbedHO-ToOUeUHYI0 cuctemMy obo3HaueHui JI. bBpaitns s 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3yJbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHONW KapTUHbI MHpA, POJIM XUMHUHM B TO3HAHUMU SIBJICHUU
Opuposibl, B  (OPMUPOBAHUU MBIIUICHUS ©  KYJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsi pEUICHUS MPAKTUYECKUX 3aau
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpass  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUI 3JIEMEHT, aTOM, HM30TOI, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyJla, MOJb, MOJSPHBIA O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHAs, MOHHAs, METAJNTMYECKas, BOJOPOJIHAS ), KpUCTA/NINUECKas peniéTka,
TUNBl ~XUMHWYECKHX  PEAKLIHMH, PaCTBOpP, DJIEKTPOJMUTHI,  HEIJIECKTPOJIHTHI,
AJIEKTPOJIUTUYECKAST JUCCOLMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKkuu, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
DJIEKTPOJUTUYECKON Aucconumanuu, rnepuoanyeckut 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHS] MAacCChl BEUIECTB, 3aKOH COXPAaHCHHS W IPEBPALICHUS] SHEPTUU
pU XUMUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYUHHOCTU M
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MIaCHOM HCIIOIh30BAaHUH BAKHEUIIINX HEOPTAaHUIECCKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHAaBJIMBaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IIpU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS
cocTaBieHHs (QOpMyJl BEUIECTB M  YpPaBHEHHM XUMHUYECKHUX peakiui,
cucremarndyeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, rami€Has
U3BECTh, HEral€Hask U3BECTh, IUThEBAS COMIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEENIATh BAJIEGHTHOCTh U CTETIEHb OKHUCICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOMN
CBs3M (KOBaJ€HTHAasi, MOHHAs, METAIUIMYECKasl, BOJOPOHAS) B COCAUHEHUSIX, THI
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEIllecTBa (aTOMHAas, MOJIEKYJsIpHas,
WOHHAsl, METAJUIMYECKAs ), XapaKTep Cpeabl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUU YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY KJaccy/rpymme
COEIMHEHUHU (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHCJIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICH MEPUOIUYECKOTO 3akoHa /I,
N. MenaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENbHYIO
U IPOTHOCTHYECKYIO (DYHKIIUY;

Cc()OPMUPOBAHHOCTh YMEHHHM XapaKTepU30BaThb dSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepuoauyecko CHCTEMBI
xumuueckux snemeHToB . WM. MengeneeBa, HCNonb3ys NOHATHS «S-, p-, d-
DIIEKTPOHHBIE opoutamm», «3HEPreTUYECKUe YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMUYECKUX DJIEMEHTOB U UX COCIUHEHUI
110 Iepuoaam U rpymnmnam [lepuognyeckon cucteMsl XUMUYECKUX di1eMeHToB /1. M.
Mennemneena;

c(OpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATh)  OOLIUE
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(ULIMPOBATH XMMHUYECKHUE PEAKIMH 10
pa3MyYHBIM IpHU3HAKaM (YUCIy U COCTaBy PEAarupyrOLIUMX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTUIO KaTaau3aTropa);

c(OpMUPOBAHHOCTh YMEHMI COCTaBISATh YPABHEHMSI PEAKIHUI pa3iHuHBIX
TUIIOB, TIOJIHBIE U COKpPALIEHHbIE YPABHEHUS PEaKIIMi MOHHOTO OOMEHa, yUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKIIMU UAYT IO KOHUA;



c(OPMUPOBAHHOCTh YMEHHI MPOBOJIUTH PEAKIHMH, MOITBEPKIAOLINE
KaueCTBEHHBIM COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIIEeCTB, pAaCIO3HABAThH
OTIBITHBIM TTYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PacTBOpPaxX HEOPTaHUYECKUX
BEIIIECTB;

c(OPMUPOBAHHOCTb YMEHHUH pPaCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUN MOCPEACTBOM COCTABJICHHS AJIIEKTPOHHOTO OajaHca
ITUX PEaKLN;

c(OpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOMH
peaKuy OT PA3NIUYHBIX (PAKTOPOB; XapaKTEP CMELIECHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelHero Bo3naerictus (npunuui Jle [llaTensbe);

cOpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XWMHUYECKHUE TIPOIIECCHI,
JeKallie B OCHOBE MPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KUCIOTHI, aMMHUaka, a
Takke CPOPMUPOBAHHOCTH NPENCTABICHUNA 00 OONIMX HAYYHBIX MPUHIUIAX M
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUUCICHUS C HUCIOJIb30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUN Ta30B
IpU XUMHUYECKHX PEaKIUsiX, MacChl BEIIECTBAa WM 00bEMA ra30B MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU 00BEMY OJHOTO U3 YyYACTBYIOIIUX B PEAKIIHU
BEIECTB, TEIJIOBOTO 3¢ (deKkTa peakiiu Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCCHI
BEIIECTB, MPEBPALICHUS U COXPAHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATH MPaBUiIa MOJIb30BAHUS XUMHUECKON
MOCyJIO 1 JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TO BBHITOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHM IJIAHUPOBaTh M BBINOJHATH XUMHUYECKHIl
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTaIU3aTopa,
ONIpe/IeTICHNEe CpEeAbl PAcTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIHHOTO
WHANKATOPa, BIUSHUAE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIvHy,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HAa KaTUOH aMMOHMSI, PEUICHUE HKCIEPUMEHTAIbHBIX 3a/1ad 0
TemaMm «Metamie»y U «HemeTamne») B COOTBETCTBUM C TPAaBHJIAMHU TEXHHUKHU
0€30MacHOCTH IIPU OOPAILEHUH C BEIIECTBAMHU M JAOOPATOPHBIM 000pPYAOBAHHUEM,
OPEICTaBISITh Pe3yJbTaThl XHUMHUYECKOrO »JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOUIUX pEaKUUid U (POPMYIHPOBATH BHIBOJBI HA OCHOBE
ATHX PE3yIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
KOMMYyHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBWja  AKOJOTHYECKHU
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATEILHOCTH B LEJAX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIIEH MPUPOIHON Cpesbl, OCO3HABATh
OMAacCHOCTh BO3ICHCTBHS Ha KUBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIECTB, TOHUMAS
cvpicn mokazarenst [IJIK, moscHATP Ha mpuMepax CHOCOObl yMEHBIICHUS W
MPEAOTBPAICHUS UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00Y4YaroIIuXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUSI BEIIECTB M
XUMHYECKUX SIBJICHUM;

JUISL  CIENBbIX W ClHa0O0BUIAIIMX OOyYaroUuXcs: YMEHHE HCHOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HadeHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie | IIpakrnyeckue
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebt
Pa3nes 1. Teopernueckne 0CHOBbI OPraHM4YeCcKON XMMHUHU
IIpeamer oprannueckoit xuMuu. Teopus
1.1 CTPOEHMS OPraHUYECKUX COEINHEHUH A. 3
M. bytneposa
Hroro no paszneny 3
Pasznea 2. YrieBoaopoanbl
2.1 IIpenenbHbIE YTIE€BOAOPOABI — AJIKAHBI 2
9 HenpenenbHble yrieBogOpOIbl: AJIKEHBI, 6 |
aJIKaINEHBbI, aJTKUHBI
23 ApoMaTn4ecKue yriieBoAaopOosl 2
24 ITpupoHbIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
UX mnepepadoTKa
Hroro no pazgeny 13
Paszgea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHus
3.1 Cruptsl. Oenon 3
39 Anbnerunsl. KapOoHOBBIE KHCTIOTHI. 7 1
CrnoxHuble 3¢hupbl
3.3 Vri1eBoabl 3 2




Hroro no pazgeny 13
Pa3zgea 4. A3oTcoaepxaiiue OpraHuyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTBI. benku 3
Hroro no pazneny 3
Pa3pnen S. BeICOKOMOJIEKY/IPHBIE COCAUHEHHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HanMeHoBaHue pa3/iesioB U TeM uudposbie
Ne ni/m P Kontpoabnsie | IlpakTnyeckue (g )
MPOrpamMMmsl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBbI XMMHUH
Crtpoenue atomoB. [lepuonnuecknii 3aKoH
1.1 u [lepuoanueckas cucreMa XUMHYECKUX 3
snemeHToB /I. 1. Menaeneena
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4
' BEILIECTB
1.3 XHAMHYECKUE PEAKIUN 6 1 1
Hroro no pazneny 13
Pa3nesn 2. Heoprannueckass XuMus
2.1 Meraisl 6 1
2.2 Hewmeranisl 1 1
23 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHIX )
' BEILIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XuMUS U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
nmuppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

IIpeameT opraHM4ecKoi XuMuH, eé
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopus cTpoeHUS OPraHUYECKUX
coenuHenuit A. M. Bytneposa, e€
OCHOBHBIE ITOJIOKEHUS

[IpencraBienue o kinaccudukanuu
opraHnyeckux Bemects. Homenkinarypa
(cucremaTHyeckasi) ¥ TpUBUAJIbHBIC
Ha3BaHUsl OPraHUYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOCHHC,
TOMOJIOTHYCSCKHI paa

Mertan u 3TaH — npocTenime
MPECTaBUTEIN aTKAHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA

OTUJICH U MMPOIMUJICH — HpOCTGfIIJ.IPIG
MMPEACTAaBUTCIIN AJIKCHOB

[TpakTuueckas paborta Ne 1. «Ilomxyuyenue
STHUIIEHA U U3yYEHHUE €TO CBOHCTBY

Ankanuensl. byranuen-1,3 u
MetunoyrtaaueH-1,3. [lomydenne
CHUHTETHYECKOTO KayuyKa U pe3HHbI




AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,

10 TOMOJIOTUYECKUH Psill. ALIETHIEH —
MPOCTEUIINN MPEICTABUTEb AJTKMHOB

1 Beluncienus no ypaBHEHUIO XUMAYECKON
peakiuu

12 Apenbl: 0eH3011 ¥ ToyoJl. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas CBsI3b yIriIeBOJOPOIOB,
MpUHAAJIEKANIUX K Pa3IMYHBIM KjaccaMm
[TpupoaHbIE HCTOUHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U MOMyTHbIE HEPTIHBIC
ras3pl, HeTh U MMPOIYKTHI €€ epepaboTKu
[TpupoHbIe UCTOUHUKH YTIEBOIOPOAOB:

15 MIPUPOIHBIN Ta3 U MOMyTHBIC HePTIHBIC
ras3pl, He)Th U MPOYKTHI €€ nepepaboTKu

16 KontposnbHas pabota mo pazaerny
«YTII€eBOAOPOABD)

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
MeETaHOJ U 3TaHoJ. BonopoaHas cBs3b

13 MHOroaroMHble CHUPTHIL: ITHICHTINKOJIb U
JIULEPUH

19 @DeHOoI: CTPOCHHE MOJIEKYJIbI, (PU3NUECKUE
Y XUMUYECKUE CBOWCTBA, MPUMEHEHUE

20 Anpaeruabl: hopManbaerua u
anetanpaerug. AeToH

21 OIHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBEIE

KHCJIOTBI: MypaBbUHAA U YKCyCHas




22

[IpaxTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBafl " OJICMHOBAas1 KMCJIOTHI, KaK
MNpEaACTAaBUTEIN BbICIINX Kap6OHOBI)IX
KHUCJIIOT

24

MBplL1a KaK cOJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE

25

CrnoxHble 3(pUpbl KaK MPOU3BOHbIE
KapOOHOBBIX KHCIOT. [ MAPOIHN3 CIOKHBIX

3¢upoB

26

Kupsl: runponan3, npuMeHeHue,
Ouonoruueckas poib )KUpPOB

27

YrneBoabl: cocTaB, KilaccupUKaIus.
Baxneriuve npencTaBuTeNu: riI0K03a,
bpykTo3a, caxaposa

28

Kpaxman u nemionos3a Kak NpupoaHbIe
MOJIUMEPDI

29

KontposnbHas pabota mo pazaerny
«Kucnopoacozaep:xarire opraHn4eckue
coenuHeHUs»/ Beepoccuiickas
poBepoyHas paborta

30

OO1m1ast XapaKTepUCTHKA a30TCOACPIKALIIX
OpPraHUYeCKUX COCTUHEHUH /
Bcepoccuiickast mpoBepouHas paboTa

31

AMWHBI: METHJIAMWH U aHWJINH

32

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYECKHUe COCTMHEHUS, UX
Ouonornyeckoe 3HaueHue. llentusl.




benku kak npupogHbie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

OCHOBHBIE TTOHSTUS XUMHUHU

33 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COCAUHEHUMN. 1

IInacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTshI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchI

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAA
KOH(HTypamus aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
CHCTEMa XUMHYECKHUX 3jaemMeHToB /. H.
MenneneeBa, uX CBA3b C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XAMHYECKHX 3JIEMEHTOB M UX COCIUHEHHH I10
rpynmnaM u nepuojiaM. 3HaueHHe
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMH4YEeCKUX 3neMeHToB [. M. MeHaeneeBa B
pa3BUTHUH HAYKH

CTpOGHI/Ie BCIICCTBA. Xumuaeckast CBA3b, eé
BUbI, MCXaHU3MbI O6pa30BaHI/IH
KOBAJICHTHOM CBSI3H. BOI[OpO,I[HaH CBA3b

BaneHTHOCTb. DJIEKTPOOTPULIATENIBHOCTD.
Crenenb okucienus. Benjectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHUS

[TonsiTHE O MTUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBas 1015 BelecTBa B pacTBOpe




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHWYECKUX CoeMHEHUM. ['eneTnueckas
CBSI3b HEOPTaHWYECKHUX BEIECTB, PA3TUIHBIX
KJIaCcCOB

Knaccudukanus XuMHUYECKUX peakluii B
HEOPraHWYECKOW U OPraHU4EeCKON XMMHH.
3aKOH COXpPaHEHMsI MaCChl BEIECTB; 3aKOH
COXPAaHEHHUs U IPEBPALICHNS SHEPTUU IIPU
XUMHYECKHUX PEaKIHAX

Ckopoctb peakiuu. O0paTuMble peakiuy.
XUMHUYECKOE pABHOBECUE

10

[TpakTuueckas padora Ne 1. « Brnustaue
pa3NIuYHbIX (AKTOPOB HA CKOPOCTH
XUMHUUYECKON PEAKIIUN»

11

OnexTponurnyeckas aucconuanys. [lonstue
0 BoJopoiHOM nokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpraHMYECKHUX Y HEOPraHMYECKHUX BEIIECTB

12

OKHUCIINTENIBHO-BOCCTAaHOBUTEINIbHBIE
peakuuu. [TonsTue 06 3nekTponu3e
pacIuIaBoOB U pacTBOPOB COJIEH

13

KonTponbhas pabota no paszueny
«Teopernueckne OCHOBBI XUMHI»

14

Mertamel, ux nojoxenue B [lepuognueckoi
CHCTEME XMMHUYECKUX 3y1eMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aTomoB. OOmue hru3nIecKue CBONCTBA
METaJJIOB




15

CrutaBel METaIOB. DJIEKTPOXUMHUYECKUM PsiJT
HanpsHKeHUH METAILIIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPHUH, KaJIuil, KadbI[Ui, MarHUM,
QIFOMMHUN) U UX COCTMHEHUM

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeJUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U uX
COEIMHEHUN

19

[TpaxTrueckas padota Ne 2. "Pemienue
AKCIIEPUMEHTAIBHBIX 33/1a4 M0 TEME
«Metamnp»"

20

Hewmeraniel, BX MOJIOJKEHUE B
[Tepuoauueckoit cucreMe XUMUYECKUX
anemenToB JI. 1. MenaeneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nYecKre CBOMCTBAa HEMETAIIIIOB.
AnnoTponusi HEeMETauIoB (Ha IPUMEPE
KHCIIOPOJia, cepbl, hocdopa u yriepoia)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
CcOoeqUHEHUN

23

XuMHUECKue CBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

24

XUMUYECKUE CBOMCTBA yIJIEpoaa, KPEMHUS U
HUX COeUHEHUU

25

[IpumMeHeHrne BaXKHEUIIINX HEMETAIIIOB U UX
COECIUHEHUN

26

OO0001IEHME U CUCTEMATU3ALIMS 3HAHUI 1O




TeMe «HeMertamuiey. Belaucnenus mo
YpaBHEHUSAM XUMUYECKUX PEAKIIUN 1
TEPMOXUMHYECKHUE PACUETHI

[TpaxTnueckas padota Ne 3. «Pemienue

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"HemeTtanmmsr"y

73 KonTponbhas pabota mo Temam «MeTamibn 1
n «Hemeramnbny

29 Heopranuueckue u OpraHnuecKre KUCiIOThI. 1
Heopranuueckue 1 opraHnuecKiue OCHOBAHMS
AmMdoTepHbIe HEOpraHUYECKHe U

30 OpraHuYecKue coeuHeHus. I'eneTnueckas |
CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX
BEILIECTB
Posb xumuu B 06ecreyeHrH SK0JI0rM4eCcKOH,

31 SHEPTreTUYECKON U MHUIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAUIUHBI
[IpencraBienust 06 0OIIMX HAyYHBIX

32 MPUHIMIAX TPOMBIIIICHHOTO OJYyYEHUS 1
BAKHEWILINX BEUIECTB

33 YenoBek B MUpE BELIECTB U MaTEPHUAJIOB 1

34 XuUMHA U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kon
NpoBepPsIeMOro
pe3yJjbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeiHero 001ero 0opa3oBaHusi

1

TeOpeTI/I‘ICCKI/Ie OCHOBBI OpFaHI/I‘ICCKOﬁ XHUMHHU

1.1

CdopMHUpOBAaHHOCTh MPEACTABICHUN O XUMHYECKOH COCTaBIISIOIIEH
€CTECTBEHHOHAy4YHOW KapTHHBl MHpaA, POJM XUMUU B TIO3HAHUU
SABJICHUM TpUpPOAbl, B (POPMUPOBAHUU MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHANBHOM T'PaMOTHOCTH, HEOOXOAMMOMW s
pemieHusT TPAKTUYCCKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHOI cpefie

1.2

Bnagenne cuCTEeMOM XUMHYECKMX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararolme HOHSTHS (Monexyna, BaJICHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTD, CTEIEHb OKHUCIIECHUS, XMMHMUYECKas CBS3b,
MOJIb, MOJIIpHAas Macca, MOJSIPHbIA OOBEM, YIJIEPOJHBIM CKelerT,
(GyHKUMOHANbHAS ~ TpyMNa,  paguKkal,  U30MEpHs,  HU30MEpHI,
TOMOJIOTUYECKHN PpsAl, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOIA- H
a30TCOJEpIKAIINE COCAUHEHMsI, OMOJIOTMYECKH AKTHBHBIE BEILECTBA
(yraneBofpsl, >KHpbI, O€JNKH), MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHMS); TEOPUUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHHs opranudeckux aemects A.M. Bbytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHUH, (HaKTOIOTHUYECKHE
CBEJICHUS O CBOHCTBAaX, COCTaBe, IMOJy4eHUH U 0Oe30macHOM
UCIIOJB30BAaHUU Ba)XKHEWINMX HEOPraHWYECKUX M  OpPraHUYECKHX

BELIECTB B OBITY M MPAKTUYECKON JEATEILHOCTH YEJIOBEKa

1.3

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATE  XAPAKTCPHBIC IIPU3HAKU
HOH?ITHﬁ, YCTaHAaBJIMBATb nux B3aMOCBA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIIMEC TIOHATUA IIPU ONHUCAHHUU COCTaBad, CTPOCHUA U

MpEeBpaIICHUI OpraHMYeCKUX COSTUHEHHM

1.4

c(OpPMHUPOBAHHOCTh YMEHHUU HCIIOJIB30BATh XUMUYCCKYH) CHUMBOIIUKY
JUISE COCTABJICHUST MOJIEKYJSIPHBIX UM CTPYKTYPHBIX (pa3BEpPHYTOM,
cokpaméHHoi) ¢GOopMya OpraHUYeCKHX BEIIECTB H ypaBHEHUH
XUMHUYECKHUX PEAKIIN, M3TOTaBIUBATH MOJEIH MOJIEKYJI OPTaHUIECKUX

BCHICCTB JI WJUIFOCTPpAIIMHM HMX XHMHYCCKOI'O M IIPOCTPAHCTBCHHOI'O




CTPOCHUS

1.5

ChopMHUpOBAaHHOCTE  YMEHHWH  YCTAaHABIMBATh  IPUHAIJICKHOCTH
U3yYCHHBIX OPraHUYCCKHX BEIIECTB IO MX COCTaBY U CTPOCHHUIO K
omnpenenéHHOMy Kiaccy (Tpymme) COeAuHEHWH  (yIJIeBOJIOPOJIBI,
KHUCTIOPOJIT M a30TCOJEpIKallie COCIAUHEHUS, BBICOKOMOJEKYISPHBIC
COCIMHEHUS), JaBaTh WM  Ha3BaHUSA [0  CHUCTEMAaTHYECKOM

HoMmeHkiarype (IUPAC)

1.5

C(bOpMPIpOBaHHOCTb YMCHUA ONPCACIATh BUABI XMMHUYECKOM CBS3U B

OpraHMYECKUX COEAMHEHUSX (OJUHApPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTH ~yMEHHUS IPUMEHSTH: TOJOXKEHUS  TEOPHUH
CTpPOCHHUS OpraHuveckux BemiecTB A.M. byrtnepoBa mns oObsICHEHUS
3aBUCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

YrneBoaopobl. Kucnopoaconep:xamne u a30TcoJepxKalme

OpTraHU4YCCKUC COCIUHCHU. BLICOKOMOJICKYHHPHBIC COCOAUHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN TNPUBOAUTH TpPUBHUAJbHBIE HAa3BAHUS
OTJIENIbHBIX OPTraHWYECKUX BEUIECTB (ITHIICH, MPOIUJICH, AleTHJICH,
STHJICHTIIMKONb, TIHLEpHH, (eHon, Gopmanpaeruy, aneTaibAerH,
MypaBbHHAsl KHCJIOTA, YKCyCHas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTeapuHOBasl KHUCJIOTa, TJIIOK03a, (PpyKTO3a, Kpaxmal, IeJUIII03a,

TJTAIIVH)

2.2

ChopMHUpOBAaHHOCTh YMECHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
dusznyeckue M XUMHUYECKHE CBONCTBA THUIHMYHBIX TMpEJCTaBUTENEH
pPa3IUYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, JTaH, JTHJICH,
NpOMNWICH, aneTwieH, OyramueH-1,3, merunOyraguen-1,3, OeHzon,
METaHOJI, 3TAHOJI, STUJICHIJIMKOJb, TIIMIEPHH, (PEHOJ, areTaabIeTul,
MypaBbHHAss M YKCYyCHas KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJUTI0JI03a,

AMHUHOYKCYCHasd KI/ICJ'IOTa)

23

ChopMHUPOBAaHHOCTh YMEHHUSI WUTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXKJy  TUIHWYHBIMH  MPEACTABUTEIIIMU  PA3JMYHBIX  KJIACCOB
OPraHUYECKHUX BEUIECTB YPABHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX

PEaKIyii ¢ UCIIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

24

CdopmupoBaHHOCTH YMEHUsA XapaKTEepU30BaTh HMCTOYHHUKHU
YTJIEBOJOPOIHOTO CHIPhs (HEPTH, MPUPOAHBIN Ta3, YIodb), CIOCOOBI MX

nepepaboTKU U MPaKTHYECKOE IPUMEHEHHUE MPOTYKTOB MepepaboTKH

XUMHS U KU3Hb. PacuéTol

3.1

CdopMupoBaHHOCTH YMEHUH BIIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX




METOJIaX HAy4YHOI'O IIO3HAHUSA, UCIIOIb3YEMBIX B XUMUU IIPU U3YUYECHUHU
BEIICCTB W XHUMUYECKUX sBIICHUH (HAOMIOJIeHUEe, U3MEpeHHe,
JKCIIEPUMEHT, MOJIeJTUPOBAHUE), HCII0JIb30BaTh CHCTEMHBIE
XMMHYECKUE 3HAHUA Uil NPUHATHAS PEUIEHUd B  KOHKPETHBIX

JKU3HCHHBIX CUTYyalUsAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

3.2

CdopmupoBaHHOCTh yMEHHHM COOJIIOATh MpaBHJa MOJB30BAaHUS
XUMHYECKOH TOCynoil u 1ab0opaTOpHBIM OOOPYJOBaHHEM, a TaKKe
npaBuiia OOpallleHus! C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSIMU

1O BBIITOJIHCHUIO Ha60paTOpHI)IX XUMHNYECCKHUX OIIBITOB

33

CdopMHUpOBaHHOCTH YMEHUI TUTAHUPOBATH U BBIMOJHATH XUMHUECKUN
SKCIIEPUMEHT (IIPEeBpALEHHS] OPIraHUYECKUX BEIIECTB IIPU HArpeBaHUH,
MIOJIyYeHHUE DTUJICHA U U3YyYEHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIUU
OpraHMYECKHUX BEIIECTB, JeHATypalus OENKOB TMpU HarpeBaHHH,
[[BETHBIC pEaKIUH OEJIKOB) B COOTBETCTBUH C IPABHJIAMH TEXHHUKH
0€30MacCHOCTH TpH OOpaIleHUH C BeleCTBAMU U JaOOpaTOPHBIM
00opyaOBaHUEM; MIPEACTABIIATh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucud ypaBHEHHH COOTBETCTBYIOIIHX

peaxiuii 1 GopMyIMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3yJIbTaTOB

34

ChopMupoBaHHOCTh YMEHHIA POBOJANUTH BBIUYUCIICHHS TI0 XUMUYECKIM
ypaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WM
MPOAYKTa peakliiy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

U3 UCXOJHBIX BEILECTB WM IIPOJYKTOB PEAKIIMM)

3.5

CdopmupoBaHHOCTH yMEHUHI KPUTHUYECKU aHaJIN3UPOBATh
XUMHAYECKYI0 HH(OpMAIMIO, TONy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB

(cpenctBa MaccoBoii nH(hopMaluu, cetb UHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTb yMEHUH COOJIOAATh MpaBWia SKOJIOTHYECKH
1enecoo0pa3Horo MoBeAeHUs B OBITY M TPYJIOBOM AEATENBHOCTH B
LENAX COXPAHEHUS CBOEro 3I0pPOBbsl M OKPY)KAIOWIEH NPUPOIHON
Cpellbl, OCO3HaBaTh OMNACHOCTh BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI
ONpEACIEHHBIX OPraHNYECKUX BELIECTB, MOHMMAsl CMBICI IOKa3aTels
[TAK (mpenenbHO JONYCTHMOM  KOHILIEHTpAlMM), TMOSICHATH Ha
npUMepax CrocoObl YMEHBIICHUS W NPEAOTBPALICHUS UX BPEIHOTO

BOSI[Gf/iCTBHH Ha OpraHu3M 4€JI0BCKa




11 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

ITpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl CPETHET0 00IIIero 00pa3oBaHMsI

1

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMMHH

1.1

Brnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOINOJAralIliue  MOHATHS  (XMMUYECKUH  DIIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0UKa aToma, S-, p-, d-3JEKTPOHHBIE OPOUTAIM aTOMOB,
HOH, MOJIEKyJa, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHHUSI, XMUMHYECKas CBSI3b, MOJIb, MOJIIpHAas Macca, MOJISIPHBII
00BEM, KpUCTATMYECKAsT PEMIETKAa, THIBI XUMHUYECKUX PEaAKIUil
(OKHCITUTENbHO-BOCCTAHOBUTENBHBIE, JK30- M JHIOTEPMUYECKHE,
peaKiMu HMOHHOTO OOMEHa), PacTBOpP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLIMALIMSA, OKUCIUTENh, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHUYECKON pEakKliu, XUMUYECKOe PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl SIEKTPOJIUTHUECKON nucconmanuu, llepuonnueckuit
3akoH J[.J. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (PAKTOIIOTUICCKUE CBEACHUS O CBOMCTBAX,
COCTaBe, TMONYyYeHHMH U O€30IMacHOM HCIONB30BAaHUU BaKHEUIIHX
HEOPraHMYECKUX BELIECTB B OBITY W NPAKTUUYECKON J1eATEIbHOCTU

YCJIOBCKaA

1.2

ChopmupoBaHHOCT, YMEHUN BBISIBISTH XapaKTepHbIE NPU3HAKU H
B3aUMOCBS3b HM3YUYCHHBIX TOHSTHH, NPUMEHATh COOTBETCTBYIOIINE
MOHATUS TP ONHUCAHMM CTPOEHUSI U CBOMCTB HEOPTaHUYECKUX
BEUIECTB M MX MPEBPAIICHUN; BBISABIATH B3aUMOCBS3b XHUMHUYECKHUX
3HAHUI c MOHSATUSAMU u MPEICTaBICHUSMH JIPYTHX

CCTCCTBCHHOHAYYHBIX IIPECAMCTOB

1.3

BJ'I&I[@HI/IG OCHOBHBIMHM MC€TOJaMHW HAYYHOI'O IIO3HAHUA BEIICCTB U
XUMHYECKUX  SBICHUN (Ha6J’IIOI[eHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOJICIIUPOBAHUE)

1.4

ChopmupoBaHHOCT, YMEHUW OMPEACNSATh BAJICHTHOCTh W CTETICHb
OKHCJIEHUS XUMHUYECKHX 3JIEMEHTOB B COCAMHEHUSX Pa3IUYHOrO
COoCTaBa, BHJ XUMHYECKOM  CBsi3M  (KOBaJeHTHAs, HOHHAas,
MeTaJuIMuecKasi, BOJIOPOHAs1) B COCIUHEHUSIX, TUI KPUCTAILNTMYECKON
pEeIIETKH KOHKPETHOI'O BellecTBa (aTOMHAs, MOJEKYJspHas, MOHHAs,

MEeTaJJTHYeCKas)

1.5

ChopMHpOBaHHOCTH YMEHUN ONPEAEISTh XapakTep Cpelbl B BOJHBIX




pacTBOpax HEOPTaHUIECKUX COCTMHEHHUI

1.6

CdhopmupoBaHHOCT, ~ yMEHUS  KJIacCU(UIIUPOBATH  XUMUYECCKUE
peaKuu Mo pa3IuYHbIM MpHU3HAKaM (YHCIy M COCTaBy pearupyromx
BEIIIECTB, TEIUIOBOMY J(QeKTy peaknu, HU3MEHEHHIO CTerleHel
OKHUCIIEHUS ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKkIuh,  Y4YacTHIO

KaTaau3aTopa)

1.7

CdhopmupoBaHHOCT, YMEHUH  COCTABIISATh  YPaBHEHHS  PEaKIUil
pa3IMYHBIX THUIOB, IOJHBIE U COKpalIEHHbIC YpPaBHEHUS pPEaKUUN
MOHHOTO 0OMEHA, YUYUTHIBAsI YCIOBUS, IIPU KOTOPHIX ATH PEAKIIUU HIYT

JO0 KOHIIa

1.8

ChopmupoBaHHOCT YMEHUH NMPOBOJUTH PEAKIUU, MOATBEPIKIAIONINE
KAueCTBEHHBIM COCTAaB  pA3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacrmo3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIHME B BOJHBIX

pacTBOpax HEOPraHUYECKHUX BEIIECTB

1.9

ChopMuUpOBaHHOCTb YMEHHUH PACKPBIBATH CYLIHOCTh OKUCIUTEIIBHO-
BOCCTaHOBUTEIIBHBIX peakuui IIOCPEICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OanaHca 3TUX peakuuit

1.10

C(I)OpMPIpOBaHHOCTL YMCHI/Iﬁ OOBSCHATh 3aBUCHMOCTh CKOpPOCTH

XUMHUYECKOHN peakliy OT pa3IMyHbIX (aKTOPOB

1.11

CdhopmupoBaHHOCT, yMEHHN  OOBSACHATH  XapakTep CMEIICHUS
XHUMHUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIIHETO BO3ICHUCTBUS

(mpunun Jle HlaTenbe)

O6H_[a$[ N HECOpraHU4YCCKasd XUMUA

2.1

CchopmMupoBaHHOCTh YMEHHH packpbiBaTh cMbica [lepuonndeckoro
3aKOHa J.N. Meunpeneena u JIEMOHCTPUPOBATH ero
CUCTEMATHU3HUPYIOIIYI0,  OOBACHUTEIBHYIO U  MPOTrHOCTUYECKYIO

byHKIIUU

2.2

CdopMupOBaHHOCTH YMEHUN XapaKTEPU30BATh AIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuoguueckoit
cucteMbl xumuueckux oanemeHTtoB J[.MI. MenneneeBa, uCHOIb3ys
MOHSTHS «S-, p-, d-dNEKTPOHHBIE OpOUTANTH», «IHEPTeTUUCCKUE
YpPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTM  HM3MEHEHHsS]  CBOMCTB
XUMUYECKUX DJIEMEHTOB M MX COCJIMHEHHH MO MEepUoJaM W TpyIIam

[Iepuoanueckoit cucreMsl XuMuuecKux 31neMeHToB .M. Menneneesa
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CdopMUpPOBaHHOCTP YMEHHH XapaKTEepU30BaTh (OMHUCHIBAThH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,

MOATBCPIKAATH CYHICCTBOBAHUC reHeTUYEeCKOMH CBA3HU MCXKIAY




HEOPraHMYECKUMHU  BeUIeCTBAMHU c MTOMOUIbIO ypaBHEHUI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN
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ChopmupoBaHHOCT, ~ yYMEHUIl  yCTaHaBIWBATh  NPUHAATIE)KHOCTH
HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K ONpENeNEHHOMY Kiaccy
(rpynmne) coearHeHUH (MPOCTbIE BEUIECTBA — METAJUIbl U HEMETAJLIbI,

OKCH/IbI, OCHOBAHHUSI, KHUCIIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH)

2.5

ChopMupOBaHHOCTh YMEHHUH HCIOIB30BaTh XMUMUYECKYIO CHMBOJIUKY
JUld  cocTaBlieHHst (OpMyJ BEUIECTB M YpPaBHEHHUH XUMHMUYECKUX
peakuuii, cucremarndeckyro HomeHkinatypy (IUPAC) u TpuBHuanbHbIE
Ha3BaHUs OTIENBHBIX HEOPraHMYeCKUX BeleCTB (yrapHblil Tas,
YIJIEKUCIBbI ra3, aMMMaK, raiiéHas H3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTHUE)

2.6

CdopmupoBaHHOCT, YMEHHUH XapakTepu30BaTh (OMHUCHIBATh) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHWYCCKUX BEIICCTB PA3IMUHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHWE TEHETUYECKOW  CBSI3M  MEXKIY
HEOPraHMYECKUMH  BEHIECTBAMH €  TOMOIIBIO  ypaBHEHHU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.7

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBIMNOJIHATH XUMUYECKUIN
OKCIEPUMEHT (Pa3lIoKEHUE TMEPOKCHAa BOJOPOAAa B TPHUCYTCTBHU
KaTaJln3aTopa, ONpejeseHue Cpeabl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAJIILHOTO HWHIMKATOpa, BIMSIHHAE pA3IM4YHBIX (DAKTOPOB Ha
CKOPOCTh ~XHMHYECKOH peakiuy, peakuud HOHHOrOo OOMeHa,
Ka4eCTBEHHBIE PeaKkIMy Ha Cyab(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHH, PCHICHHUC OJSKCICPUMCHTAJIBHBIX 3aJad II0 TCMaM
«Metamnbl» u «HemeTamib) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHWH C BellecTBaMH U JabOpaTOPHBIM
060py,[[0BaHI/IeM; MMpEACTABJIATH PE3YIbTAThI XUMHUYCCKOI'O
JKCTIEpUMEHTa B (OpME 3allUCH YpPaBHEHUH COOTBETCTBYIOIINX

peakiuit 1 GOpMyITUPOBATEH BHIBOIBI HA OCHOBE ITHX PE3YJIhTaTOB

2.8

ChopmupoBaHHOCT, yMEHHH COONIOAATh TMpaBWiIa TOJIH30BAHUS
XUMUYECKON TIOCY0M M JIabOpaTOpHBIM OOOpPYJAOBAaHHEM, a TaKKE
npaBmiia oOpalieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

1O BBIIIOJTHECHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

ChopMUpOBaHHOCTE ~ YMEHHMHA  XapaKTEepU30BaTh  XHMHYECKHE
IIPOLIECCHI, JIEKAIUE B OCHOBE NPOMBIIUIEHHOIO MOJIYYEHHUS CEpPHOMN
KHUCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH IMpEACTaBIEHUI 00
O0IMX HAYYHBIX HOPUHIOUIAX U HKOJOTMUYECKUX  Hpobiemax

XUMHYECKOTO IMTPOU3BOACTBA




XUMHS U KU3Hb. PacuéThl

3.1

CdopMUpPOBaHHOCTh TMPEJACTABICHUNH O XUMHUYECKOW COCTaBJISIOIICH
€CTCCTBEHHOHAYYHOM KapTUHBI MHpA, POJU XUMHUH B IIO3HAHUHU
SBJIGHUN TPUPOJBI, B (OPMHUPOBAHMH MBIIUIEHUS U KYJbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIBHONH TPAMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TPAKTHYSCKUX 3alad U DKOJOTHYECKH OOOCHOBAHHOTO

OTHOHICHUA K CBOEMY 3JI0POBBIO U HpHpOI[HOﬁ cpeac

3.2

CdopmupoBaHHOCTH yMEHU KPUTHUYECKU aHAJIN3UPOBaTh
XMUMUYECKYI0 HH(OpMAIHMIO, TOIy4aeMyl U3 pa3HBIX HCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U IpyTrHe)

3.3

CdopmupoBaHHOCT, yMEHMI COONMIOJATh TMpPaBUIA DKOJIOTUYECKU
1es1eco00pa3Horo MoBeNeHUsT B OBITY W TPYAOBOM NEATETBHOCTH B
LENAX COXPAHEHUsS CBOETrO 3J0pPOBbS M OKpYXKAlOLIEW MNPUPOTHON

cpensbl

3.4

OCO3HaBaTL OITIACHOCTb BO3I[€I>1CTBHH Ha JKUBBIC OpFaHI/I3MLI
ONpeICIEHHBIX BEIIECTB, MOHUMAas cMbIca nokazatens [IJIK, noscHaTts
Ha MPHUMEpPax CIOCOObI YMEHBIUICHUS M MPEJOTBPALICHUS UX BPEIHOTO

BO3JICHCTBHUS HA OpraHnu3M 4YCJI0BCKa

3.5

CdopmMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
UCIIONIb30BaHUEM TOHSTHUS «MAacCcOBasi JIOJIS BEIIECTBA B PAacTBOPEY,
OOBEMHBIX OTHOIICHWHA Ta30B TpPH XUMHUYECKUX PEAKIHIX, MaCChI
BEIIECTBA WM 00bEMa Ta30B MO MU3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wwin 00BEMY OJHOTO W3 Y4YacTBYIOIIMX B PEaKIUH BEIICCTB,
TEIIOBOTO d(PekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIICCTB, ITPCBPAILLICHUA U COXPAaHCHUA SHCPIrUn




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMUS

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

1.1

HpenMeT OpraHH‘leCKOﬁ XUMHH: €€ BO3HUKHOBCHHUC, PAa3BUTUC U 3HAUCHUC B
IMMOJIYUYCHHNHN HOBBIX BCHICCTB U MATCPUAJIOB. Teopm{ CTPOCHUSA OPraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CrpykrypHble (OpMysbl OpraHMYECKHX BelecTB. ['omoiorus, u3oMepus.
XuMHYECKasi CBS3b B OPraHUYECKUX COCIUHEHUSX — OJIMHAPHBIC U KpaTHBIC

CBA3U. Hpe)lCTaBJ'ICHI/Ie 0 KJ'IaCCI/ICI)I/IKaI_II/II/I OpraHUYCCKUX BCUICCTB

1.3

Homenknatypa  opraHmdyeckux  COEQUHEHMH  (cuUcTeMaTHYecKas) W
TPUBHUAJIbHBIC Ha3BaHUS BAKHEUIIUX MPEACTABUTENCH KJIACCOB OPraHUYECKUX

BCIICCTB

Yri1eBo10pOBI

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psaa. MeTraH W 3TaH —
MPOCTEHIINEe MPEJICTABUTENH AIKAHOB: (PHU3UYECKHE M XUMUYECKUE CBOMCTBA
(peakuu 3aMeIIeHUs] W TOPEHHs), HaXOXKJICHHE B TPUPOJE, TMOTyYeHHUE W

IIPUMEHEHNE

2.2

AJKeHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH Psii. DTWIEH U NPONUIIEH —
MpOoCTEeHINe MPEeJICTaBUTENH AJIKEHOB: (PU3MYECKHEe M XUMUYECKHE CBOMCTBA
(peakuuy THUAPUPOBAHUS, TaJOrE€HUPOBAHUS, TUApPATAUUH, OKUCICHUS WU

MOJIMMEPU3AIIIH ), TOTyYeHUE U IPUMEHEHNE
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Anxaauensl: OyraaueH-1,3 u meTwnOyragues-1,3: cTpoeHue, BaKHEUIIME
XMMUYEeCKHe  CBOMCTBa  (peakuust  MOJUMEpHU3ALNH). [Tosryuenue

CUHTETUYECKOTO KaydyKa U PE3UHBI
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AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUH psii. AlleTUIeH
— IPOCTEHIINN MPEeICTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (pu3nueckue u
XUMHUYECKHE CBOMCTBa  (peakUuu TUAPUPOBAHHUSA, TaJOT€HUPOBAHUS,

ruaparanuu, FOpCHI/IH), MOJIYYCHHUEC U ITPUMCHCHUC

2.5

Apenbl. beHzon: cocrtaB, crpoeHue, (U3HMYECKHE M XUMHYECKHE CBOWCTBA
(peaKI_[I/II/I raJIOrCHUpPOBAHUA U HI/ITpOBaHI/ISI), IMOJIy4YCHHUC W TIPUMCHCHHUC.
Tonyon: cocras, cTpoenue, pusnueckre U XMMHUYECKHUE CBOMCTBA (peaKiuu

raJIOrCHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIY4YCHHUEC U IMTPHUMCHCHHUC. ToxcnaHOCTh




ApCHOB. I'enernyeckas CBSA3b MCXKAY YIJICBOOOPOJAaMH, MPUHAMJICKAIINMU K

Pa3JINYHbIM KJIaCCaM

2.6

[IpupoaHble MCTOYHUKHM YTra€BOAOPOAOB. I[IpupoaHblii ra3 W MNOMYTHBIE
HedTsHbIe ra3el. HedTh 1 e€ npoucxoxaenue. CriocoOsl nepepadboTku HedTu:
MEePEeroHKa, KPEKUHT (TePMHUYECKHM, KaTaduTHuecKuil), nuponus. [IpoayKTel
nepepaboTku HePTH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH W B OBITY.

KaMeHHbI yroib ¥ IPOJYKTHI €ro nepepadoTKu

Kucnoponconep:xaiue opraHn4ecKkue CoeAMHEHNS

3.1

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTPOCHHE,
bu3HYeCKue W XMUMHYECKHUE CBOWCTBA (PEAKIMU C AKTUBHBIMH METAJUIAMH,
raJloreHOBOJIOPOIaMU, TOPEHHE), MpUMEHEeHHEe. BomopoaHbie CBSI3U MEXIY
MOJIEKyJIaMH CIIUpTOB. JlelicTBHE MeTaHOJIa U ATaHOJIa Ha OpraHU3M YeJIOBeKa.
MHOroaroMHble  CHOUPTBHL.  ODTWICHIJUKOIb W  T[JIUUEPUH: CTPOCHHE,
¢buznyeckue M XUMHYECKHE CBOMCTBa (B3aUMOAEHMCTBHE CO IIETOYHBIMU
MeTaJUlaMH, Ka4YeCTBEHHAsl pPeakilvsl Ha MHOTOaTOMHbIE CIIUPTHI). JlelicTBre Ha

OpraHu3M 4YCJIOBCKA. HpI/IMCHCHI/Ie IIMOCPHUHA U OTUJICHTJIMKOJIA

3.2

@deHOoJI: CTPOCHHE MOJICKYJIbI, (QU3NYECKHe U XHUMHYECKHE CBOMCTBA.

Tokcuunocts ¢enona. [lpumenenue penona
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Anpneruibl M KEeTOHbL.  DopMmanpleruj, amneTajbJerujl; CTPOCHUE,
duznyeckue W XUMHUYECKHE  CBOHCTBAa  (pEakiMu  OKHCICHUS W

BOCCTAaHOBJICHU, KAYCCTBCHHBIC peaKI_II/II/I), MNOJIY4YCHHEC U ITPUMCHCHHUC

3.4

OHOOCHOBHBIE TIpEIeNIbHBIE KApOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs
KHCJIOTBI: CTpOeHHE, (PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOICTBA, 00IIHe
IS Kjlacca KHUCJIOT, peakius dTepuduKanyn), MoJIydeHHe M IMPHUMEHEHHE.
CreapuHoBass W OJEMHOBAas KHUCIOTHI KaK MPEJACTABUTENN  BBICHIMX
KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX

MOIOIIeE NEUCTBUE

3.5

Crnoxsble 3¢uUpbl Kak NPOM3BOJHBIE KapOOHOBBIX KHCIOT. [ 'uapomus
cnoxHbIX 3¢upoB. Kupsl. ['mapomus xupoB. I[lpumeHeHne KUPOB.

buonornueckas poJib ;KHUpPOB

3.6

VYraeBoasl:  cocTaB, KilacCU(UKAIMs ~ YITIEBOJOB  (MOHO-, [JU- H
nonmcaxapuapl). [roKo3a — TPOCTEHUIIUH MOHOCaxapua: OCOOEHHOCTH
CTPOCHHSI MOJICKYJIbI, (PU3MUECKHE U XUMUUYECKHUE CBOMCTBA (B3aMMOJICHCTBIEC
c ruapokcuaom menu(ll), okxucieHme aMMuayHBIM PAcTBOPOM OKCHAA
cepebpa(l), BoccranoBieHme, OpokeHUE TIIOKO3bI), HAXOXKIEHUE B TPUPOAE,
npUMeHeHue, Ouonorumdeckas poib. PorocuHre3. DpykTo3a Kak H30MEP

rioko3bl. Kpaxman u nemnono3a Kak NpUpOAHbIE mnosiuMepbl. CTpoeHue




Kpaxmajia M LCJUITOJIO3BbI. dusznueckue U XHUMHYCCKHE CBOMCTBA Kpaxmajia

(I‘I/II[pOJ'II/B, KauCCTBCHHAA pCAKIIUA C I/IOJIOM)

A3oTconepKalue OpraHn4eckue CoeMHEHNS

4.1

AMUHOKHUCIIOTHI Kak aMQOTepHbIe OpraHndeckue coequHeHus. dusnueckue u
XUMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpuUMepe riauiuHa). buonoruyeckoe

3HaYeHHE aMMHOKHUCIOT. [lenTuabl

4.2

benkn kak mHpUpOHBIE BBICOKOMOJEKYISpHBbIE coequHeHus. [lepBuuHas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OenkoB. XMMHUYECKHE CBOHCTBA OEIKOB:

THJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OelIKu

BBICOKOMOHGKYHHPHBIG COCOAUHCHUA

5.1

OCHOBHBIE HOHATUS XUMHU BBICOKOMOJICKYJIAPHBIX COCIUHCHHI: MOHOMCED,
MoJIMMEP, CTPYKTYpPHOC 3BCHO, CTCIICHb IoJIMMEpHr3alliu, CpeaHgA
MOJICKYJIsIpHad Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISAPHBIX

COCILI/IHGHI/Iﬁ — noJimMepus3anua U NOJUKOHIACHCAIUA

5.2

3KCHepI/IMeHTaHBHHe MCTOJAbI H3YUCHHA BCHICCTB HU HUX HpeBpameHI/Iﬁ:
O3HaAKOMJICHUE C 06pa3uaM1/1 MNpUPOAHBIX KW HMCKYCCTBCHHBIX BOJIOKOH,

Ij1acTMaccC, KayayKoB. HonyquI/Ie CHUHTCTUYCCKOI'O KaydyKa U pC3UHbI

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeopeTquCKHe OCHOBBI XMMHUHU

1.1

XuMu4eckuil aneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104yKa. DHEpreTH4ecKue ypoBHH, MOyPOBHU. ATOMHBIE OpOUTANIH, S-, -,
d-anemenTbl. OcoOEHHOCTH pacIpesieleHHs] AJIEKTPOHOB MO OpOUTaIsiM B
aToMax 3JIEMEHTOB EPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(PUTYpaIHs

aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepuoanueckas cucreMa XMMUYECKHX 3JIEMEHTOB
J.M. Mengeneesa. Cps3p nepuoauyeckoro 3akoHa u Ilepuonnueckoit
CHUCTEeMBbI XUMUYECKHUX 3JieMeHTOB /.M. MenzaeneeBa ¢ COBpeMEHHOM Teopueit
CTPOCHHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XHMHUYECKUX
JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CIO0KHBIX BELIECTB 110 IPyNIaM U

nepruoaam. 3HaueHUe NepUuoANICCKOro 3aKOHa B pa3BUTUHU HAYKHU

1.3

CrpoeHne BemecTBa. XHMMHUYECKass CBS3b. Buabl XUMHUYECKOW CBA3H
(KoBaJIeHTHasl HEMOJIApHas W TMOJIApHasi, MOHHas, MeTamaudeckas). MoHbI:

KaTHOHBl M aHMOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XMMHYECKOU




cBsA3U (OOMEHHBIN U JOHOPHO-AaKIENTOPHbIN). BogopoHas cBs3b

1.4

BanentnocTs. 3J'IeKTp00TpI/II_IaTeJ'IBHOCTB. CreneHb OKUCIICHHS

1.5

BemectBa  MOJEKYJIAPHOTO M HEMOJIEKYJSIPHOTO  CTPOECHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEHIECTBA. [HUIBI KPUCTAJUIMYECKHX  PEIIETOK.
3aBUCHMOCTh CBOWCTBAa BELIECTB OT THUIIA KPUCTAJUIMUECKON pEIIETKHU.
[lonsaTe o aucnepcHbIX cucTeMax. VCTHMHHBIE M KOJJIOMJHBIE PacTBOPBI.

MaccoBasi 107151 BEIIECTBa B pacTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIVHEHUM. Homenkiiatypa

HEOPraHN4YCCKUX BEIICCTB

1.7

Xumuueckass — peakius.  Krmaccudukanmss — XMMUYECKMX — peakiuwid B
HEOPraHWYECKOM M OpPraHMYECKOM XUMHHM. 3aKOH COXPaHEHMsS MAaccChl
BEIIIECTB, 3aKOH COXPAaHECHHsI W IPEBPAILCHMS SHEPIMU INPU XUMHUYECKUX

peaKuusx

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

O6p8.TI/IMLIe pEaKnuu. XHUMHYECKOE PpaBHOBCCHC. CDaKTOpr, BIUAKOIIHMEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

DnexkTponuTrueckas aucconuarus. CuibHbie U cnaldbie 1ekTponuTsl. Cpena
BOJIHBIX PAacTBOPOB BEIIECTB: KHWCNas, HEWUTpaibHas, MienoyHas. Peakuuu

WOHHOr0 0OMeEHa

1.11

OXHUCIIUTEITFHO-BOCCTAHOBUTEIBLHEIC pc€aKkuuu

HeopraHquCKaﬂ XHUMMUA

2.1

Hemerannel. Ilomoxenune HemeramoB B Ilepuonnueckoin  cucreme
xumudeckux anemeHToB J[.M. MeHneneeBa u 0COOEHHOCTH CTPOSHHUS aTOMOB.
®dusnyueckre CBOKWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuMepe

KHUCJI0pOJIa, cepsl, hocdopa u yriaeposaa)

2.2

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajOre€HOB, CEphI, a30Ta,
dochopa, yraepoga W KpeMHHsS) M HUX COCAMHECHUU (OKCHIOB,
KHCIIOPOJCOAECPKAIIMX KHUCJIOT, BOJAOPOJHBIX coenuHeHuid). [IpuMeHnenue

BAKHEUIINX HEMETAJJIOB U UX COEIUHEHUI
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Mertamnsl. [lonoxxenne meramnoB B Ilepuonudeckoil cucremMe XUMHUECKUX
anementoB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
o0oyoyek aToMoB MeTaioB. OOmme QU3NUECKUE CBOWCTBA METAJIOB.

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKHI Psii HATPSAKEHUN METaIIOB
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XUMHUYECKUE CBOMCTBA BAXKHEUMIIUX METAJJIOB (HATpPUM, KaJIMM, KalblUH,
MarHui, aqlOMUHHUHA, UHK, XpOM, KeJlIe30, MeJlb) U UX coequHeHuid. O0mue

CrocoObI MOyYeHUsI MeTAIIOB. [I[puMeHeHe METaAIITOB B OBITY M TEXHHUKE




2.5

T'enetmueckast CBA3b HCOPTaHUYCCKUX  BCHICCTB, IMPUHAMICKAIINUX K

Pa3JIMYHBIM KJIacCaM

XHUMHUS U )KU3HD

3.1

Ponp xumum B oOecCriedyeHUH SKOJOTUYECKON, IHEPTETHUUECKOW M THUIICBOMN
6630HaCHOCTI/I, pa3BI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (0] HaquBIX METOAaX

IIO3HaHuA BEIICCTB U XMMHUYCCKUX peaKHI/Iﬁ

3.2

[IpencraBnenuss 00 O0OmMMX HAay4yHbIX MPHUHLIMIAX [POMBIIUIEHHOTO
[IOJIy4EHHUsl Ba)KHEHIIMX BellecTB. YeloBeK B MUpE BELIECTB U MaTEPUAJIOB:
BAKHEWIINE CTPOUTENIbBHBIE MAaTepuajbl, KOHCTPYKIMOHHBIE MaTepHUabl,
KpacKu, CTEKJI0, KepaMMKa, MaTepuaibl IJs 3JIEKTPOHUKH, HaHOMAaTepUabl,

OpPraHn4eCKueC 1 MUHCPAJIbHBIC yI[O6pCHI/I$I
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XuMHUsT M 370pOBbE 4YeNIOBEKa: IMpaBUjla HCIOJIB30BAaHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuwiia OE30MaCHOTO HCIOJIb30BAaHUS NpEnapaToB OBITOBOM

XUMHHU B HOBCC,Z[HGBHOﬁ KHU3HU
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