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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XUMHUM Ha YpOBHE cpeAHero oOmiero o0pa3oBaHUsS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHUS
dbenepanbHOll 00pa30BaTENIbHOM MPOTpaMMbl CPEJAHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeaepanbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konnenuuu mnpenoaaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTeIbHBIX OpraHuzaiusx Poccuiickoi
@denepaluy, peamu3yIONIMX OCHOBHbIE O00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX ToNOkeHU «CTpaterun pa3BuTUsi BocnuTanus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacnopspkenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0I0B K pa3paboTKe MPOrpaMMbl MO XUMHH, K OIpEIeIeHHIO
oO1mielt crpaTteruy 00y4deHus, BOCIUTaAHUS U Pa3BUTHUSI O0YUYaOIIUXCs CPEICTBAMU
yueOHoro npeamera «Xumusi» aig 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBUIIN
koHuentyanbHble noioxenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJEH,
COJEpKaHUs, Pe3ylbTaTOB OOyueHUs U TpPeOOBAaHUHA K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON  OpraHU3alluM, SIBISETCS HEOThEMIIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM STallOM pealu3allud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHUsl. OTH LIEHHOCTH KacaroTcs
MO3HAaHUA 3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPbl
YeloBeKa, a TaKXe OKOJOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3M0pOBbI0 M TpHUpOAHOW cpene. Peanmusyercs xumudeckoe 00Opa3oBaHHe
oOyyJaromuxcsi Ha YpOBHE CpeHero o01iero oopa3oBaHus CpeACTBaMH y4eOHOTO
npeaMera «XUMHsSD), COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpeNesieHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenupuKd HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJLI U B MATEPUATbHOM XU3HU OOIIECTBa, a TaKXe C YYETOM
oOlMX 1efaeld MW MPUHLUIOB, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanumu.

XHUMHSI KaK 3JIEMEHT CHCTEMbBl €CTECTBEHHBIX HAayK UIPaeT 0coOyrO posib B
COBPEMEHHOW IUBUIIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OpUPOJIbI U YelloBeKa, KOoTopoe (OopMUpYETCs B XMMHHU Ha OCHOBE MOHUMAaHMS
BEIIIECTBEHHOT'O COCTAaBa OKPYXAIOLIEro MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYsI C APYTMMH €CTECTBEHHBIMM HAYKaMH, XMMUS CTajia
HEOTHEMJIEMOHN YacThI0O MUPOBOM KyJIbTYPhl, HEOOXOUMBIM yCIOBHUEM YCIEITHOTO
TpyJAa W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHass XMMHUs Kak Hayka
CO3MJATENbHAS, KaK HayKa BBICOKMX TEXHOJIOTMHA HANpaBJI€HA Ha pEIICHUE
rJI00AIBHBIX  MPOOJIEeM YCTOWMYMBOTO PpA3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOIOTHYECKOI 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B cootBercTBHM ¢ OOHIMMH TEISIMU M TPUHIMIAMU CPEIHETO OOIIeTro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, HPOJOJKECHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocTaBastomiuMu  TIpeAMeTa «XUMHs»  SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XMMUU (C BKIIOUCHHEM 3HAHUU U3 OOl XUMUH) U
OpraHu4ecKor XxuMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera O0O0ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas Xumus» chopmMupoBaHa B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIX0/la K M3y4YEeHHIO Y4ueOHOro wmarepuasa u 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW  HA  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypc€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUW, a TaKkKe Ha YpPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
NpPEACTaBICHU O CTpoeHuHu BemiecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEILECTBAX JAIOTCSA B Pa3BUTHH — OT YIVIEBOJOPOIOB /10 CIOXHBIX OMOJIOTHYECKH
AKTUBHBIX COEIMHEHUU. B Kypce OpraHndeckod XUMHM MOJYYarOT pPa3BUTHE
chopMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs NEPBOHAYATIbHBIC
MPECTaBICHUS] O XUMUYECKON CBsI3U, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOW PEAKIINH.

[lox HOBBIM yTrIOM 3peHHsT B TpeaAMeTe «XUMHUsS» 0a30BOTO ypOBHS
paccMaTpHUBAETCSl H3YUYEHHBI Ha YpPOBHE OCHOBHOIO OO0MIEro 00pa3oBaHUs
TEOpETUYECKUI MaTepuad U (AKTOJOTHYECKHE CBEJICHMS O BEIIECTBaX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOYYarOMIMMCSI TPEAOCTaBISAETCI BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TO3UIUH,



rIy0oke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIMA JTOTO 3aKoHa — OT
o0o0mIaromien 10 0OBSICHSIONIEH 1 MPOTrHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXHEMIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHUHU, a TAKKE O XUMHUYECKHUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jgomnoiHsercs B kKypcax 10 m 11 kiaccos
AJIIEMEHTaMH  COJIEP’KaHUS, WMEIOIUMH KYJIbTYpOJIOTHYECKUA U MPUKIATIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aMMOCBSI3M XHUMHH C
JIPYTUMHU HayKaMH, PacCKpBIBAIOT €€ pOjb B IMO3HABATEIHHOW W TPAKTHIECKOU
JESATETPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHUS K TMPOIECCY
TBOpUYECTBA B O0JACTH TECOPUU U MPAKTUUYECKUX MPHIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0siemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYCCKH OCMBICIMBATh MH(POPMAIIUIO |
OPUMEHSATh €€ NJis TIOTIOJHEHUS 3HAHWM, PEIICHUs WHTEIUICKTyaIbHBIX H
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKHUX 3a/1ayu. B 1ienomM copepxanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  M3YYCHHS OPHUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHUPOBO33PEHUYECKONH OCHOBBI JISI TTOHUMAHHUS
bunocodhckux HAEH, TaKUX KaK: MaTEepHAIbHOE €IWHCTBO HEOPTraHUYECKOTO H
OpPraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpOEHHEM, II03HABAEMOCTh IPUPOJHBIX SBICHUNW MyTEM OSKCIEPUMEHTa W
pelIeHHs] TPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUH SKOJOTUYECKUX MPOOIeM, a
Takke Mpo0seM cOepeKeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3AaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmmane pemieHuss 3agad  BOCIWTAHUS, Pa3BUTHS W CONUATU3AINH
OOy4JaromuXCcsd MNPUHITHIE MPOTPAMMON IO XUMHUHU TMOAXOABl K ONPEIETICHUIO
COllep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAYEHHE s
pPa3sTUYHBIX BHJOB JEATCIBHOCTH: pEIIeHUS MpoOjeM, IOUCKA, aHalu3a |
00paboTku nHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS ONBITA MPAKTUIECKOM
U HCCIE0BATENIbCKON JESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHHUU
XUMUH.

B mpakTuke mnpemomaBaHWsS XWMHH KAaK Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs, TaK U HA YPOBHE cpeHero odmero oopa3oBaHus, MPH ONPEICICHUH
CoJlepKaTeNIbHOM XapaKTepUCTUKH LeNied HM3y4YeHHs MpeaMeTa HamlpaBIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHICCKOU
JESATETPHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJMYECKOW TOYKH 3PEHHUS] TaKOW MOJAXO0J K OMpPENEJCHUIO Ieiell H3ydeHUs
MIpeIMETa SBISICTCS BIIOJIHE OTIPABJIaHHBIM.



CornacHO AaHHOM TOYKE 3pPEHUs TJIABHBIMM LEISIMH M3Y4YEHUS NpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBIIAIOTCS:

e (opMupoBaHME CHCTEMbl XHMHUYECKHMX 3HAHMM Kak BaKHEHIIeH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBbIe TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHME SI3bIKa HAayKH, YCBOCHHME M IIOHUMAHUE CYUIHOCTHU JIOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
VX Pa3BUTHS U CTAHOBJICHUS;

e (GopMHpPOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METO/AaX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIMi, HEOOXOIUMBIX Uil MPUOOpETEHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUUYECKHX SIBICHHH,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKON U IMOBCEHEBHOM KU3HU;

e Ppa3BUTHE YMEHHH U CLIOCOOOB JESATENbHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJIEHUEM MpPaBUI
0e30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsny ¢ atum, copepskarenbHas XapaKTepUCTHKA LEJIer U 3a7a4 U3y4eHUs
[peIMETa B IPOrpaMMe 10 XUMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME CcpefHero odimiero oOpa3zoBanusa. CerogaHs B
NpernojJaBaHu  XUMHM B OoJiblIeH  CTENMeHW OTHAETCS  IPEeArnoYTeHHe
MPAaKTUYECKOH KOMIIOHEHTE COJAEpKaHud OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alliu, BIaJCIOLIET0 He
HA0OpOM 3HaHUU, a (QPYHKIUMOHAIBHOMW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMHU H
YMEHUSMHU aKTUBHOT'O MOJIyYEHHS 3HAHUW U NPUMEHEHUS UX B PEabHOW KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBi3m ¢ 3THM npU U3ydeHUH NpeaMera «XHUMUsS» JOMUHHPYIOLIEe
3HaYEHHE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

ajantanus 0O0y4aroluXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUpA,
(GbopMHpOBaHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY IPHUHSATHIO IPAMOTHBIX
PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHCHUEM;

dopMmupoBaHHEe y OOyYaroIMXCsl KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIMI), HMMEIOIUX YHHUBEPCAIbHOE 3HAUYEHUE [JIs Pa3IMYHbIX BHUJOB
JeSATEeILHOCTH: pelIeHus MpoOJeM, MOUcKa, aHanu3a u o0paboTku HH(OpMaIuy,
HEOOXOJMMBIX JUIsl TPUOOPETEHUS] ONbITa JAESITENBHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TIO3HAHMM XUMHH, a TakXKe€ U1 OLEHKH C ITO3HMIMUHI
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHM3M YEJIOBEKA U IPUPOJHYIO CPENy;



pa3BUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTENILHO PUOOpPETaTh HOBEIC
3HAHMS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTHUHU VISl TIOMCKA M aHaIn3a YIeOHOU W
HAYYHO-TIOMYJISIPHON MH(POPMAITUU XUMHUYECKOTO COJIEPIKAHMSI;

dbopMUpOBaHUE U pa3BUTHE Y O0YUYAIONIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOy4arommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIPaBJICHHOCTH XHMHH, €€ Ba)XKHOW pONHM B PEIICHWH TJI00aTbHBIX MPOOIIEM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHUS, TIOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OepeXHOTO
OTHOIIICHUSI K TIPUPOJE W CBOEMY 3I0POBBIO, a TaKXKe MPHOOPETEHHUS OIbITa
WCITIOJIb30BAHUS TIOJYYCHHBIX 3HAHWWA IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yuyebnoMm mmane cpemHero oOmiero oOpa3oBaHUS MpPeaMET «XUMUS)
0a30BOT0 YpOBHS BXOJHT B COCTaB MpeaMeTHOU obnactu «EcTecTBEeHHO-HAYUYHBIC
IPEIMETED).

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero oomero oopa3zoBaHus, coctaBisger 68 yacos: B 10 kimacce — 34 gaca (1
gac B Henenro), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHHE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpPOEHUs OpPraHUYECKUX
coenunenuii A. M. Bytieposa, e€ ocHOBHBIE MoOI0XKeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewecTB. ['omonorus, wu3omepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COECUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[TpencraBnenne o KiIacCHU(pUKAMU OpraHUYEecKHX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUW (CUCTEMaTHW4ecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HUX MNpPEBpallCHUN:
O3HAKOMJIEHME C 00pa3laMu OpPraHMYEeCKHX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, MOJCJIUPOBAHME MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOMIOJEHUE WU
ONMMCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALICHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psig. MeTaH U 3TaH —
MpOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3UYECKHE W XHMHUYECKHE CBOWMCTBA
(peakuu 3aMelleHus] U TOpPEHHs), HAXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
MpOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XHMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS W
MOJINMEPU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metunOyragueH-1,3: crpoeHue, BakHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius mnoiuMepusaiuu). [lomydeHne CUHTETHYECKOTO
Kay4dyKa U pEe3UHBIL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKHUI psill. ALETHIICH
— MpOCTEHIINUH TpeACTaBUTEIb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakluuu TMIPUPOBAHMS, TAJIOT€HUPOBAHMS, THApPATAIUH,
rOpeHus), NOJyUYEeHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE W XMMHYECKUE CBOMICTBA
(peakiuu raJoreHUPOBaHUSI U HUTPOBAHUS), TIOJIydYeHUE W MPUMEHeHue. Toyon:
cocmae, cmpoenue, ¢uzuueckue U  XuMuveckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoONyYyeHue U npumeHenue. TOKCUYHOCTH



apeHoB. l'eHeTmyeckass CBA3b MEXAY YINIEBOAOPOAAMH, IPUHAUICKAIIMMU K
pa3JIMYHBIM KJIaccaM.

IIpuponHble MCTOYHUKHU YIIIEBOAOPOAOB. lIpupoaHbli ra3 U IOIYTHBIE
He(dTauble ra3pl. Hedte u €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HePTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KATAIMTHUYECKU), muponu3. I[IpoayKTbl
nepepaboTky He(TH, UX MPUMEHEHNE B MPOMBIIIJICHHOCTH U B ObITY. KaMmeHHbIi
YTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MNPEBPAIICHUM:
O3HaKOMJIEHHE C oO0pa3lamM IUIacTMacc, Kay4yKOB M PE3UHBI, KOJUIEKIHH
«Hedptp» u  «Yromp», MoJenupoBaHUE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE 3THUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIMU M0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opranHu4eckue CoeJMHEeHUs

[IpenenbHple OJHOATOMHBIE CHHPTHL. MeETaHOI MW 3TAaHOJN: CTPOECHHE,
bu3nueckue M XMMHYECKHE CBOWCTBA (pEeakluuMuh C aKTUBHBIMH MeETaJUIaMH,
raJIoreHOBOJOPOAAMH, TOPEHHUE), NpPHUMEHEHHE. BoJOpOmHbBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA Ha OPraHU3M YEJI0BEKA.

MHOroatomMHsle  COHUPTHL. JTWICHIJMKOIb W  TIHMIEPHUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHUE CO ILIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHusM yesnoseka. [[puMeHenue rimuueprHa U 3TUIEHTITMKOJIS.

®deHos: CTpOEHHE MOJEKYJbl, (U3NYeCKue U XUMUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue penona.

Anpnerugpl U Kemowuwvl. DopManmpaeruj, aneTAIBAECTHI: CTPOCHHE,
duznyecKkue U XUMHUYECKHE CBOMCTBA (pEakUUU OKUCICHHS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIIMH), OJyUYEHHE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTPOEHHE, (PU3NYECKHEe U XMMHYECKUE CBOICTBa (CBOICTBA,
o0mue Juisl Kjacca KUCIOT, peaklus dTepupUKaiM), MOJTydeHue U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHI KaK MPEJCTABUTEIU BBICHINX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEUCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cnoxHbIX AhupoB. XKupsel. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBoapl:  coctaB, Kilaccu(uKamus — yrieBogoB  (MOHO-, [JU- U
noyiucaxapubl). ['oko3a — MpoCTeUIM MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3HYECKME W XUMUYECKHE CBOWMCTBAa (B3aMMOJIEHUCTBHE C
ruapokcuom Meau(ll), oxkucnenne aMMmHuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXJIEHUE B MpPHUPOJE, MPUMEHEHUE,
ouonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue kpaxmana u
Heuono3bl.  PU3NUecKue M XHMHYECKHE CBOMCTBAa Kpaxmayia (TUApPOIH3,
KAaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCHepUMEHTAIbHbBIE METOJbl HM3YyYEeHHs] BEIIECTB M UX MPEBPAIlCHUIA:
NpOBe/IeHHEe, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALIMOHHBIX OINbBITOB: TOPEHHUE
CIUPTOB, Ka4e€CTBEHHbIE PEAKLIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHONa
okcusioM wmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIJIMIEPUHA C
ruapokcuiom menu(Il)), anpaerunos (OKuciIeHNe aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aummoneicTBHE Kpaxmayia C HOJIOM),
MIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KUCIIOTHI.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB MM MTPOIYKTOB PEAKLIUN).

A3oTcoaeprkanue oOpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuyYecKue coeauHeHus. Puznueckue
U XMMHUYECKHME CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiauluHa). buonorudeckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpPUYHA W TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATypallMsl, KAYeCTBEHHBIE PEaKIIMK Ha OENKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M WX IPEBPAILECHUIA:
HAOJI0/IEHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OelIKOB MpH
HarpeBaHUM, [IBETHbIC PEaKIIUU OEITKOB.

BbicokoMouieKy IsipHbIe COeIUHEHHU S

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSS MOJIEKYIISIPHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHHH —
MOJINMEPHU3ALHS U MOJTUKOHIEHCAIHS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHMs] BEIIECTB M WX MPEBPAILECHUIA:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanuzanus MexXnpeaMETHBIX CBSI3€U MPU U3YYEHUHU OPTAHUYECKON XHMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TMOHSTUH, TaK U TOHSATUM, SIBISIONIMXCS CUCTEMHBIMHU JUIS OTACJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHUE, HAYYHBINA (haKT, THIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccudUKaIus, NePUOJIUIHOCTb, HAOIIOCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®du3nka: MaTepus, OJHEprus, Macca, aroM, JJIEKTPOH, MOJEeKyJa,
DHEPreTUYECKUN YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHHE
BEIECTBA, (PU3MUECKUE BETUUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dboToCuHTE3, OMOJIOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMble, TOILIMBO,
PECYPCHL.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKUE IMpENapaThl, MaTepraibl 13
HCKYCCTBEHHBIX U CHUHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMHUU

XUMHUYECKHI 3neMeHT. AToM. Sapo aroma, HW30TONBL. JJEKTPOHHAS
00o0Jyi0uKa. DHEpPreTuuecKre ypoBHU, TIOYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachlpeeleHus] dJIEKTPOHOB MO OpOUTaIsiM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DIEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

Ileprnonnueckuit 3akoH U I[lepronnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U [lepmoamyeckoil cucTeMbl
xumuueckux aneMmeHtoB J[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOXHBIX BEIIECTB IO TPYINaM H TIEPUOaM.
3HaYeHue MEPUOANYECKOIO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenne BemiecTBa. XUMHUYECKas CBA3b. BHIbI XWMHYECKOH CBSA3MU
(KOBaJIeHTHAsl HEMOJISIpHAs W TOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa30BaHHUS KOBAJIGHTHONM XWUMHUYECKOW CBsi3M (OOMEHHBIH ¥ JOHOPHO-
akuenTopHblil). BomoponHas cBsi3b. BalleHTHOCTB. DNEKTPOOTPULIATENBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. [HUIMbl KPUCTALINYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALIUYECKOU PELIETKH.

[TonstTue o mucnepcHbx cucreMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 101 BeIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenknarypa
HEOPraHMYECKHX BellecTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knmaccudukanmss  XMMHYECKHMX — peakIWil B
HEOPraHMYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHUsS MAcCChl BEIECTB,
3aKOH COXPAHEHUA W MPEBPAILCHUS SHEPTUU IPU XUMUUECKUX PEAKLIMSX.

CKkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIE
peakunr. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMUSAIOLIIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauThueckas aucconuanus. CuibHbIE U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IEIIOYHASL.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS BEIIECTB M HX MpPEBPallCHUN:
neMoHcTpanus tabnun «Ilepuoguyeckas cucrema xuMuueckux sjaementos /1. H.
MenneneeBay, u3ydeHUE MOJEIEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJICHUE U
OTHMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KAaTAIM3aTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TMOMONIbIO YHHUBEPCAIBHOIO HWHIUKATOPA, pEaKUUd HOHHOrO OOMEHa),
MPOBEJICHUE TPaKTUUECKO paboThl «BiausiHue paznuyHbiX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKLINI.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHX peEakuuii, B TOM YuUCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHI C HCMHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISL BELIECTBAY.

Heopranuuyeckast xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux snementoB JI. M. MenneneeBa U 0COOCHHOCTU CTPOCHHUSI aTOMOB.
@du3nyecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHUST HEMETAUIOB (HAa MpHUMEpE
KHCJIOpOa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEUIMX HEMETA/IOB (TaJIOTE€HOB, CEphI, a30Ta,
dochopa, yriepoga U KpEeMHHs) U MX  COEAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

IIprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHECHUM.



Meramisl. [lonoxenue meramnoB B [lepuoandeckoil cucrteMe XMMUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000J0UYEK
aToMOB MetasuioB. O6mue (usnyeckue cBoiictBa MeTawioB. CIjiaBbl METAJUJIOB.
DIIEKTPOXUMHUYECKUH P HANIPSIKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUH, Kalui, KaJlbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl nomyyeHus: MetauioB. [IpuMeHeHre MeTalsioB B ObITY U
TEXHUKE.

OKCHEpPUMEHTAIBHBIE METOAbl M3YyYEHHs] BEIIECTB M UX IPEBPALLECHUIA:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIjiaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaONIOJCHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHUIA AITIOMUHUSA C pacTBOpaMu
KHCJIOT U LIEJI0Yel, KAYECTBEHHBIE PEaKI[MU HAa KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétpel Macchl BeliecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKLUH, €CIH OJHO
13 BEILIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xuMun B 00€CIEUEHUU 3KOJIOTMYECKOU, SHEPreTUYECKON M MUIEBOM
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL [loHATHE O HAy4YHBIX METOAAX MO3HAHMS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHUUIIAX T[POMBIIIIEHHOTO
ITOJIyYEHHSI BKHEUIIINX BEIIECTB.

YenoBek B MUPE BEHIECTB M MAaTEpPUAIOB: BaXHEHIIWE CTPOUTEIIBHBIC
Marepuanabl, KOHCTPYKLMOHHBIE MAaTepuaibl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl s JEKTPOHHUKH, HAHOMATEPHUaNbl, OPraHUYECKUE U MUHEPAJIbHbIE
yaoOpeHus.

XuMus U 3I0pPOBbE YEJIOBEKA: IMPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja O€30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B OBCEIHEBHOM KHU3HHU.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX  CBA3€H MpU  U3YYEeHUH OOmeld u
HEOpPraHn4eckord xuMuu B 11 Kilacce ocyliecTBIIETCS YEPE3 UCMOJIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHM, TaKk ¢ TOHSATUH, SABISIOIIMXCS
CUCTEMHBIMU I OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4HbIH (DaKT, TUmoTes3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCUPUKALUS, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



®dusuKa: MaTepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHD, BEIIIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3UUYECKUE BEIMYMHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, DJKOcHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HbIE UCKOIMaeMble, TOILIURBO,
peECYpCHI.

TexHomorus: XMMHUYECKash MPOMBIINLICHHOCTb, METALTYPIrus, MPOU3BOACTBO
CTPOUTEIBbHBIX MAaTEpPUATIOB, CEJIbCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINLJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX MpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUaJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCs IpOrpaMM CpeiHero o0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM M HOpeaMeTHbIM). HaydHo-meroanueckoil OCHOBOM  JUIs
pa3pabOTKH TUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CPETHEro OOIIEero
00pa30BaHUsI SABJIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs INpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus BbIJICTEHBI CICAYIOIINE COCTABISIONIHE:

OCO3HAHHWE OOYYaIOIUMHUCS POCCHUHCKON TPaXKTAHCKONW WICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIMKA 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolMXcs PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, INPUCYIIHMM LEJIOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4K€ MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHsD» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JESITEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COUUOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOrO OOIecTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEJACHUS, CIOCOOCTBYIOUIMMHM  IIpoLEccam
CaMOINO3HaHUs, CaMOpPAa3BUTUS U HPABCTBEHHOTO CTAHOBJICEHUSA JIMYHOCTH
O0yJaroIIIXCsl.

JIM4HOCTHBIE pe3yJIbTaTbl OCBOEHHs IpeaMera «XUMUS»  OTpa)xkaroT
C()OPMUPOBAHHOCTh OIBITA I[03HABATEIPHOW W TPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aly MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABIECHUS O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIpU CO3/JaHHUH
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX IPU aHAIM3E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCITUTAHUSA

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJeJIUIo
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUs K TMpOIlecCy TBOpUECTBAa B 00JacTH TEOPHUH U MPAKTUYECKOTO
MIPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  HAKCIEPUMEHTAJIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHanu3e WH(POpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlMH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAECHUE W MOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME TOCIEICTBUU ATUX
MOCTYIIKOB;

4) popMupoOBaHKS KYJIbTYPHI 310POBbS:

NOHMMAaHUs IEHHOCTEH 370poBOro u Oe3omacHOro obOpasza KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHuss mpaBui 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYAOBOM AEATEIBHOCTH,

MOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATENbCKOM
JeATENbHOCTH, OOILECTBEHHO IIOJE€3HOM, TBOPYECKOM W APYrMX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMiHOTO POJa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBUIYaJIbHON TpPaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu W peanu3alry COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBA;

6) 3K0JI0r14eCcKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHONIIEHUS K TMPUPOJIC, KAK HCTOUYHUKY
CYILIECTBOBAHHMS KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJNIb30BAHUS JOCTIKEHUNW XUMHH  JIS
pELIEHUs BOPOCOB PALlMOHAIBHOIO MPUPOAONIOIb30BaAHNUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOHON cpejlle, YMEHHsI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJM4usl PA3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, YIKOJIOTHUECKON KYJIbTYpHI,
OTbITa NeSATeIbHOCTU AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBbHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUuPUKA XUMHUU KaK HAayKH, OCO3HAaHHMS €& pOoJau B
GbopMUPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYXKalolleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJIeM COXpaHCHHUs
MIPUPOTHOTO PAaBHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
IMBWIM3ALMU: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W BaXXHOM pOJU B
CO37IaHUHM HOBOMW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX POOIeM
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPIETHUECKOM, MUILIEBON U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIEUECHUH YCJIOBUMN
YCIEIIHOTO TpyJa W DKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKIOro uJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBJIICHUI OKPY’KaIOLIEro MHUpa U
NPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JieflaTh OOOCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE Hay4dHbIX (AKTOB W UMEIONIMXCA JaHHBIX C [ENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peteHus mpoodieM B pealibHbIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIEI0BATEIbCKON I€ATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa30OBaHHIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3auvHbIX chepax npodeccruoHaIbHOM

JEATEIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yJbTaThl OCBOEHUS Y4EOHOTO mpeameTa «XuMush» Ha
YpOBHE CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE In: dbopmupoBaHus MHPOBO33PEHUS O0yJaroIIMXCs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOLIEHAYUHbIE MOHSITHS, OTPaKarolIre
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuky MeTOJ0B TO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCIe0BaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpPCAJIbHBIC yueOHbIE JIEUCTBUS (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GYyHKIIMOHATHHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00yYaroInXcs;
CIIOCOOHOCTH o0yyaromuxcs MCTIOJIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJbHbIE yueOHbIE
JICHCTBUSA B II03HABATEIIBHOW M COLMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yiabTaTbl OTPa)XKarOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMM U  PEryJISITUBHBIMU
JIEUCTBUSAMMU.

Osiaaenue YHHBeEpCaJIbHBIMH y4eOHBIMH M03HABaTeJbHBIMH
NEeUCTBUAMMU:

1) 0a30Bble JJOru4YecKme JeicTBUS:

CaMOCTOATENBLHO  (QOpPMYJNHMpPOBAaTH M aAKTyaJU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENeNATh LENU JACSATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX
JOCTHIKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIESIMU;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHWU NPUEMBI JJOTMYECKOTO MBIIUICHHUS —
BBIJICATh XAPAKTEPHBIE NPU3HAKU TMOHATUM M YCTAHABJIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1JI1 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBAaHUA M KPUTEPUHU [UIS KIAacCU(PUKAMU BEIIECTB H
XUMHYECKUX PEAKIINN;

YCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTM M NPOTUBOPEUHS B pacCcMaTpUBaEMBbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS;

IIPUMEHSATD B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpPaBHEHHE XUMHUYECKON
peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHE A€ CTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(GbopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUSI, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBbIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAaOMIOAAaTh 32 XOJI0M
npolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpoOBaTh
00001IeHNSI U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHMS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHIO pPA3JIUYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
NOMYJISIpHAsl JUTEpaTypa XUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBIE MoOcoOus,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MHOOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
IpPEICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;



(GbopMyIHpOBaTh 3alpPOChl U MPUMEHATH Pa3IWYHbIE METOAbI MPU MOUCKE U
orbope wuHpOpPMAIIMU, HEOOXOAUMON JJig BBHITIOMHEHUS Yy4YEeOHBIX 3ajad
ONPEIIECIIEHHOIO TUIIA;

NpUOOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (GOpMy  IpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIA A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMHYECKON HH(OpMalMel: MPUMEHITh MEXIpeaIMeTHble ((pusndyeckue Hu
MaTeMaTHYeCKUE) 3HAaKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEACTBa
HarJIAIHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TEMbI B XOJI€ AMajora U/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWaAeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMS IPEI0KEHHOH 3a1auH;

BBICTYIIaTh C TpPE3EHTAlMeil pe3yJbTaTOB IO3HABATEIbHOM AESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIIHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIIECTB, pealM3aluy y4eOHOTrO MpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULIUN B
X0jie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaleHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENFHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I1O3HABATENIbHYIO
JeATENbHOCTh, ONpenessis €€ LenuM M 3aJa4d, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBaTh NPEIaraéMblii  aaropuT™M JEUCTBUN IpH
BBINIOJIHEHUM YYEOHBIX M UCCIENOBAaTENbCKUX 3a/]ad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBII crnoco0 HX pemieHus ¢ y4€TOM MOJYyYEHHsS HOBBIX 3HAHUM O
BEIECTBAX U XUMUYECKUX PEaKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHajIN3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, pOJIM XUMHUU B TIO3HAHUU SIBICHUIM



npupoasl, B  (OPMUPOBAHMM  MBINUICHUS W KYJbTypbl JIUYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] TPAKTUYECKUX 3a1au
U DKOJIOTHYECKHM OOOCHOBAHHOTI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XMMHUYECKUN DJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, XUMUYECKASI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJSpPHas
Macca, MOJISIpHBIH OO0BEM, YIJIEpONHBIM CKeneT, (yHKIUOHAJIbHAs TpyIIa,
paguKall, U30MepHUsi, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOJ W a30TCOAEPKAIME COCIWHEHUS, MOHOMED, IOJMMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSL CTPOCHHUS
opranudeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHUs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalume B OCHOBE NOHMUMAHWS NPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (PAKTOJIOTMUECKHE CBEIAEHUS O CBOICTBaX, COCTaBe, IOJYYEHUH U
0€30MacHOM HCHOJb30BAaHUU BAXKHEHUIIMX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHIM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA INPHU
ONMCAHUHU COCTaBa, CTPOCHHUs U NPEBPALICHUN OPTaHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJIB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEHIECTB MW YPAaBHEHUH XHMHYECKUX pEaKIui,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHUYECKMX BELIECTB Ui WLIIOCTPALUMU HX
XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJJIEKHOCTh HM3yUYEHHBIX
OPraHWYECKUX BEIIECTB IO MX COCTaABY MU CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuil (YTJIeBOJOpObl, KHUCIOPOJ U a30TCOJEpKallue
COCIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEQUHEHHUs), [aBaTh WM Ha3BaHHUS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITHJIEH, MPONWIEH, aleTUJIEH,
ATWICHTJINKOJb, THIEPUH, (eHos, (HOpMallbIerua, aneTaibJerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KHCIIOTA, IJIFOK034,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

c()OPMHPOBAHHOCTh YMEHHS OIPEAENATh BHABl XHMHYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTtiepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUsI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3nYecKue W XUMUYECKHE CBOMCTBA TUMUYHBIX TMPEICTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, NPOIUJIEH, alleTUJIEH,
oyranuen-1,3, merwnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ], STUJIECHIJIUKOJb,
[JIMIEPUH, (PEHOJI, aleTalbJIeTu]l, MypaBbUHAsE U YKCYCHAsl KUCIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTA), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BATh UCTOUYHUKHU YTIIE€BOJOPOIHOIO
Chipbsi  (He(Th, TPHUPOAHBIA Ta3, Yroiib), CIOCOOBI WX TEPepadOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM TMPOBOAUTH BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOIO BEHIECTBA WM MPOAYKTa
peakiuu MO W3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 MCXOIHBIX
BEIECTB WJIN MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
XUMHUYECKUX SBJICHUN (HAOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJACIIUPOBAHUE),
HCIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS MJId MPUHATUS pPEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEHIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPaBUIIa TIOJIb30BAHUS XUMHUUECKOU
MOCYJIOM ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIieHHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBHIMIOJHATh XUMUYECKHUM
AKCIIEPUMEHT (TIPEeBpAILEHUs OPTaHUYECKUX BEUIECTB MIPU HArPEBAaHUU, MTOJIyUCHHE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, Kaue€CTBEHHBIE PEaKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalusi OENKOB MpPHU HArpEeBaHUM, IIBETHHIE PEaKUHUH OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE30MacHOCTH TMpu OOpameHuu C
BEIIECTBAMU U J1aOOpaTOpPHBIM OO0OpYAOBAaHUEM, TMPEJACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO SKCIEepUMEHTa B (OpMe 3alucy YpPaBHEHUU COOTBETCTBYIOIIHMX
peakiuii u GopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTHUYECKA AHAITU3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHpopmaiuu, MaTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBUjla  AKOJOTHYECKHU
1[E71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B UEIIX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, 0CO3HABAThH
OMacHOCTh BO3JICUCTBUS HA JKWBBIE OPraHU3Mbl OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbici mokasarens [IJIK, mosicHaATh Ha mpuMepax CHOCOOBI
YMEHBIICHUS W TMPEJOTBPAIICHUS HX BPEIHOIO BO3JICUCTBHUS HAa OpraHu3M
YeJI0OBEKa;

JUIs. 00y4YaronuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHHUS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUISL CJIETNBIX M CIa0OBUIASIIMX OOYyYaroIMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUeuUHYI0 cuctemMy obo3HaueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpA, POJIM XUMHUHM B TO3HAHUM SIBJICHHUM
npuposbl, B (OPMUPOBAHUU MBIIUICHUS W KYJbTYpPbl JIMYHOCTH, €&
(GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOU JJISI PEIICHUS TPAKTUICCKUX 337129
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOIHOMN
cpene;

BJIJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToOM, HW30TOI, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyjla, MOJb, MOJSIPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAs!, MOHHAs, METAJNTMYECKas, BOJOPOJIHAS ), KpUCTA/NINUECKas penieTka,
TUNBl XUMHWYECKHX  PEAKLIMH, PACTBOpP, ODJIEKTPOJMUTHI,  HEAJIECKTPOJIUTHI,
AJEKTPOJIUTUYECKAST JIUCCOLMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakuu, XUMHYECKOE€ PaBHOBECHE); TEOPUU U 3aKOHBI (TeopHus
DJIEKTPOJUTUYECKON Aucconuanuu, rnepuoanueckuit 3axkon Jl. M. Menneneesa,
3aKOH COXPAHEHHs] MACChl BEHIECTB, 3aKOH COXPAHEHHS U NMPEBPAILLICHUS YHEPIUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIME B OCHOBE NOHUMAHUS MNPUYMHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJIOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, OJYYCHUH U 0€301TaCHOM HCIIOIh30BAHUN BAKHEHIIINX HEOPTAHMYCCKUX
BEIIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHAaBJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IIOHATUSA IIPU
ONMCAaHNUN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHYECKYIH0 CHMBOJIUKY IS
cocTaBieHHs (GOopMyJl BEUIECTB M  YpPaBHEHHM XUMHUYECKHMX peakui,
cucremarndyeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbd Ta3, YIVIEKUCIBIA Ta3, aMMUaK, rami€Has
U3BECTh, HEralIEHasl U3BECTh, IMThEBAS COMIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN OMPEIENIATh BAJIEGHTHOCTh U CTEIIEHb OKUCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX DPA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAas, MOHHAs, METAIUIMYECKas, BOJOPOJAHAS) B COCAUHEHUSX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJsipHas,
VMOHHAsl, METAJUIMYECKAs), XapaKTEP CPeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY KJaccy/rpymmne
COEIMHEHU (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa /I,
N. MenneneeBa u JEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENbHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb dSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ileproauyeckol CHCTEMBI
xumudeckux snemeHtoB . U. MengeneeBa, HUCNonb3yss NOHATHS «s-, p-, d-
DIIEKTPOHHBIE opoutamm, «IHEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMUYECKUX DJIEMEHTOB U UX COCIMHEHUHN
110 nepuoaam u rpymnnaM [lepuoguyeckon cucteMbl XUMUYECKUX di1eMeHToB /1. U.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATh)  OOLIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIMPOBATh XMMHUYECKHUE PEAKIMH 10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy PEArUpyIOLIUX BEIIECTB, TEIJIOBOMY
s ety peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKklMH, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPAaBHEHUS PEAKIMHA pPa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpPALIEHHbIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT IO KOHLA;



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIHMH, MOATBEPIKIAOLINE
KAueCTBEHHBIM COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIEeCTB, pACIO3HABAThH
OTIBITHBIM TYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTAHUYECKUX
BEIIECTB;

C(OPMUPOBAHHOCTh YMEHHUH paCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIU MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OajnaHca
ITUX PEaKLNM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOM
peaKuy OT PA3NIUYHBIX (PAKTOPOB; XapaKTEP CMELICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicteus (npunuui Jle [latense);

cOpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHE TMPOIECCHI,
JeKale B OCHOBE IMPOMBIIUICHHOTO MOJMYyYEHHUsI CEPHON KHCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTHh MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XMMUYECKOTO MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUYMCICHUS C HUCIOIB30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHHUN Ta30B
IpU XUMHUYECKHX PEaKIUsIX, MacChl BEIeCTBAa WK 00bEMaA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UIU O00BEMY OJHOTO U3 YyYaCTBYIOIIHUX B PEAKIUU
BEIECTB, TEIJIOBOTO 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEIIECTB, IPEBPALICHHUS U COXPAHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOIATh MpaBUiia MOJIb30BAHUA XUMHUYECKOM
MOCYJIO ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBHITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBHIMIOJHATh XUMUYECKHUM
AKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OTIpEe/IeTICHNE CPEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIvy,
peaknuu MOHHOTO OOMEHAa, KAa4eCTBEHHBIE peakluu Ha cyibdar-, kapboHaT- u
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMSI, PEUICHUE HKCIEPUMEHTAJIbHBIX 3a/1ad 10
TemaM «Metamie»y U «HemeTamnsl») B COOTBETCTBUM C TPAaBHJIAMHU TEXHHUKHU
0e30MacHOCTH NPHU OOPAILEHUH C BEIIECTBAMHU M JaOOPATOPHBIM 000pPYAOBAHHUEM,
OPEJCTaBISATh PE3yJbTaThl XHUMHUYECKOIO »JKCIIEpUMEHTa B (opme 3amucH
YpaBHEHUN COOTBETCTBYIOIIUX pEaKIMii U (OpMYIHpPOBAaTH BHIBOJABI Ha OCHOBE
ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3HPOBATh XHUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICTBa MacCOBOIi
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBUjla  AKOJOTHYECKHU
1[E71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B UEIIX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, 0CO3HABAThH
OMacHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIECTB, TOHUMAS
cmbpicn mokazarenst [IJIK, moscHATP Ha mpuMepax CHOCOObI yMEHBIICHHUS W
MPEAOTBPAICHUS UX BPEJHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIs. O0Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIIHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CIENBbIX M ClHa0OBUIAIIMX OOyYarolUuXcs: yMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HadueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/m KonrtpoJsbusie | IIpakTnyeckn
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThI pecypebi
Pasnea 1. Teopernyeckue 0CHOBBI OPraHNYecKOi XUMHUH
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMSI OPraHUYECKUX COEINHEHUN A. 3
M. bytneposa
Hroro no paszneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbIE YTIIEBOOOPOABI — AJIKAHBI 2
9 HenpenenbHble yrieBogOpOIbl: AJIKEHBI, 6 1
aJIKa/InEHbl, aJTKUHBI
23 ApoMaTHyecKue yriieBoAOpPOIbl 2
24 [IprpoaHbIE HICTOYHUKH YTIIEBOLOPOAOB U 3 |
UX TmepepadoTKa
Uroro no pazgeny 13
Paznen 3. Kuciopoacoaepskanue oprannieckue coeJuHEeHUs
3.1 Crnuptsl. denon 3
19 Anbneruasl. KapOoHOBBIE KHCTOTHI. 7 1
Crnoxuble 3¢upbl
33 YrieBobl 3 2




Uroro no pazgeny 13
Pa3znen 4. A3oTconeprkaniue opranHnyeckue coeIuHeHus

4.1 AMuHBI. AMUHOKHUCTIOTBI. benku 3
Hroro no paszneny 3
Paspnen 5. BeicokoMoJieKyasipHbIe COeIHHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P KoHTpoJsbHBI IIpakTH4eckue (g )
NMPOorpamMmsl Bcero o0pa3oBaTte/bHbIE
e padoThblI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnuecknii 3aKoH
1.1 u [leproanueckas cucteMa XUMHUECKUAX 3
snemeHToB /I. 1. Menaeneena
12 Ctpoenue BemiecTBa. MHOroo0Opasue 4
’ BEILIECTB
1.3 XHUMHUYECKUE PEAKIUN 6 1 1
Uroro no pazneny 13
Pasnea 2. Heopranunueckasi xumust
2.1 Metamnnst 1
2.2 Hewmeranibl 1 1
)3 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX )
’ BEILIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuMHUs U )KU3Hb 4
Hroro no pazgeny 4
OBULIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME 34 2 3







IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckn
e padoThl

JlaTa
H3yYeHH
s

JJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBaTejibHbIE

pecypcsl

IIpeamer opraHn4eckoi XuMHH, e
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHUE

Teopus cTpoEHUS OPraHUYECKUX
coenquHennit A. M. bytieposa, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBieHue o Ki1accuPpUKALUHA
opraHuyeckux BemiectB. HoMmeHnkmnaTypa
(cuctemaTuveckasi) U TpUBHATIbHBIC
Ha3BaHUs OPraHUYECKUX BEILIECTB

AnKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHYECKHI paa

Meran u 3TaH — OpocTeuIme
MPEICTAaBUTEN aJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUjeH u MIPOINUJICH — HpOCTCfII.HPIG
MNpEACTAaBUTCIIN AJIKCHOB

[Ipaktuueckas padora Ne 1. «Ilomyuenue
ATHUJICHA U U3yUYEHUE €TO CBONCTBY

Aunkaguensl. byrtanuen-1,3 u
MetunoyTtaaueH-1,3. Iomydyenue
CUHTETUYECKOTO KayuyKa U PE3UHBI




10

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH
CTPOCHHUSI, TOMOJIOTUYECKHH PSI.
ALIETUIIEH — MPOCTEUIIHI
MIPEACTaBUTENH AIKHHOB

11

Brruncnenus no ypaBHEHHUIO XUMHUYECKOU
peakuuun

12

Apensl: 6eH30:1 1 TOIyoJ1. TOKCHYHOCTB
apeHoB

13

I'eneTnyeckas CBA3b YIJIIeBOAOpPOAOB,
NpUHAJICKAIUX K pa3JIMYHbIM KjlaCcCaM

14

[IpupoHbIE UCTOUYHUKH YIIIEBOJOPOIOB:
MPUPOJHBII ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

15

[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
MIPUPOJIHBII ra3 U NOMyTHbIE HEPTIHBIE
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16

KontponbHas paboTta mo pazaery
«YTIIEBOAOPOIBD)

17

HpeI[eJH)HBIe OIHOATOMHBIC CIIMPTHI:
METAHOJI U OTaHOJI. BO[[OpOI[HaSI CBA3b

18

MHoroaToMHEBIE CIIMPTHBI: STUJIICHTJIIMKOJIb
U TJIMLICPHUH

19

denou: CTPOCHUC MOJICKYIJIbI,
(I)I/ISI/I‘ICCKI/IG U XUMHWYCCKHEC CBOﬁCTBa,
IIPUMCHCHUC

20

Anpaerunpl: GopMalibIeTH I |
areTanpIerun. AneToH

21

OHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE




KHCIIOTBI: MypaBbUHAs U YKCyCHast

22

[IpakTuueckas padbora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

23

CTeapI/IHOBaﬁ " OJICMHOBAsA KHUCJIOTHI, KaK
OpeACTAaBUTCIIN BBICHIUX Kap6OHOBLIX
KHUCJIOT

24

Mb11a KaK COJIM BBICHIMX Kap6OHOBBIX
KHUCJIOT, UX MOIOIICC JIelcTBHe

25

CrnosxxHbie 3¢upbl Kak MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX

a¢upoB

26

XKupsr: runponns, npuMeHeHue,
OuoJsornyeckasi pojb )KHPOB

27

VYrneBoabl: cocTaB, KilacCUPUKAIUS.
Baxneiimme npeactaBuTeNn: TI0K03a,
¢bpykTo3a, caxaposa

28

Kpaxman u nemitonosa Kak npupoHbie
MIOJINMEPBI

29

KonTponbHas pabota mo pazaeny
«Kucnopoacoaepxaiine opraHuyecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OOmas xapakTeprCcTHKa
a30TCOAEPIKAIIUX OPTaHUIECKUX
coeauHenuit / Beepoccuiickas
npoBepovHas pabora

31

AMMHBI: METHUJIAMUH 1 aHWJINH

32

AMHMHOKHCIIOTHI Kak aM(pOTepHbIE




OpPraHn4€CKUC COCINHCHUA, UX

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS

ouosiornyeckoe 3HaueHue. Ilentuan.

OCHOBHBIE TTOHSITUS XUMHHU

33 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[InmacTmaccel, KaydyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

Koau4yecTBO 4acoB

KonTpoJbnbie

Bcero
padoThI

IIpakTHyeckn
e padoThI

JlaTa
H3yYeHH
|

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

XUMHAYECKUH DJIEMEHT. ATOM.
DneKTpoHHas KOHPUTYpALHs aTOMOB

Ilepuoanueckuii 3akoH u [leproanueckas
CHCTEMa XUMHYECKHUX 3aeMeHToB /I, H.
Menaeneesa, Ux CBsI3b C COBPEMEHHOU
TEOpPUEN CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XHMHYECKHUX 3JIEMEHTOB M UX COCIUHEHHUI
0 rpyMnnaM u nepuoaam. 3HauyeHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOoB J[.J1. MeHaeneeBa
B Pa3BUTHH HAYKH

CTpOGHI/Ie BCIICCTBA. Xumuaeckas CBA3b,
eé BUbI; MCXaHHU3MbI 06pa3013aH1/1>1
KOBAJICHTHOM CBSI3U. BOI[OpO,Z[HaH CBA3b

BaneHTHOCTb. DJIEKTPOOTPULIATEBHOCTD.
Crenenb okucaeHus. Bemecra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
VcTrHHBIE ¥ KOJUTOMIHBIE PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX COCAMHEHUN.
['eHeTnyeckas cBsi3b HEOPraHUUECKUX
BEIIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukanus XuMU4eCKuX peakiuii B
HEOPraHWYECKON U OPraHN4eCKON XHUMHH.
3aK0oH COXpaHEHUsI MACChI BEIIECTB; 3aKOH
COXpAaHEHUS U MPEBPALICHUS SHEPTUH MTPH
XUMHYECKHUX PEAKIUAX

Ckopoctb peakiun. O6paTuMble peakiuy.
XUMHUYECKOE PABHOBECHE

10

[IpakTuyeckas padora Ne 1. «Brnusiaue
pa3InYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DNEKTPOIUTHUYECKAS JUCCOLIMALIMS.
[TonsTue o BonopoaHom nokasatene (pH)
pactBopa. Peakuuu noHHOTO OOMEHa.
I'maponus opraHudeckux u
HEOPraHUYECKUX BEILIECTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTue 06 3nexTponuze
pacIIaBoB U pacTBOPOB COJIEH

13

KonTponbhas pabota no paszueny
«Teopernyeckue OCHOBBI XUMHUM»

14

MeTtaimiel, UX MOJIOKEHUE B
[lepuoanyueckoil cucTeMe XUMUYECKUX
snemenToB 1. . Menaeneesa u
0COOEHHOCTH CTpoeHHus aToMoB. O01IHe




(dbu3HYecKue CBOMCTBA METAIIOB

15

CrnnaBbl METaIOB. DJIEKTPOXUMUYECKUI
PAI HAIPSKEHUN METAJIOB

16

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATpUH, Kaaui, KaabIuH,
MarHui, aIIOMUHUIN) U UX COCTUHEHUN

17

XUMHYECKUE CBOWCTBA XpOMa, MEJU U UX
COeIMHEHUN

18

XuMHnyeckue CBOMCTBA IIMHKA, JKejie3a U BX
COECIUHEHUN

19

[TpakTrueckas pabota Ne 2. "Pemienue
9KCHEPUMEHTAIbHBIX 33134 110 TEME
«Metamne»"

20

HCMeTaJ'IJ'ILI, HUX ITOJIOKCHHUC B
[Teproanyeckoil cucTeMe XUMUYECKUX
anemenToB JI. 1. MenpaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Du3nYeCKre CBOKMCTBA HEMETAJIOB.
AnoTponusi HEMETaIoB (Ha IpUMEpE
KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa)

22

XHUMHUUYECKUE CBOMCTBA IAJIOT€HOB, CEPBI U
UX COeIUHEHUN

23

XvMUYecKue CBOWCTBa a30Ta, pocopa u
HUX COeJUHEHUN

24

XUMUYECKUE CBOMCTBA yTiIepoa, KpEMHUS
U UX COCTUHEHUHN

25

[IprMeHeHrne BaXKHEUIIINX HEMETAVIOB U UX
COeIUHEHUN




26

O0001eHre U cucTeEMaTU3aMs 3HAHUHI 110
TeMe «HemeTamaeny. BerauciaeHus mo
YpaBHEHHUSIM XUMHUYECKUX PEAKITUN U
TEPMOXUMHYECKHE PACUETHI

27

[TpaxTuueckas padota Ne 3. «Pemenue
AKCIEPUMEHTATBHBIX 33124 110 TeMe
"Hemeramnsr"»

28

KonTponbHas pabora o remam
«Metamey 1 «HemeTamisn)

29

Heopranuueckue u opranudeckue
KHCIIOTBL. Heoprannueckue u
OpraHUYEeCKHE OCHOBAHUS

30

AMpoTepHbIe HEOPraHUYECKUe 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB

31

Poinp xuMun B o0OecrieueHUn
BKOJ'IOI"I/I‘IGCKOI‘/JI, 3HepreTquCKOﬁ n
MMUILIEBOM 6630H8.CHOCTI/I, pa3BUTHU
MCIUINHBI

32

[IpeacraBneHust 00 0OMMX HAYYHBIX
MPHHIIAIIAX POMBIIICHHOTO ITOJTYYCHHUS
BaYKHEHIIINX BEILECTB

33

Yenosek B MHPE BEIIECCTB U MaTCpHaIOB

34

XHUMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero oopa3oBaHus

1

TeopeTquCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHHU

1.1

CdopMUpoOBaHHOCT MPEACTABICHUN O XMMHYECKON COCTaBISIONIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpa, POJIM XUMHHM B IO3HAHUU
SBJICHUM TPUPOJLI, B (POPMUPOBAHWUU MBIIUICHUS H KYJIbTYpbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOTUMOU IS
petieHusT TPaKTUYECKUX 3a7a4 MU IKOJIOTHYECKH OOOCHOBAHHOTO

OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHOI cpefie

1.2

BnageHnne cuCTEMOM XUMHUYECKMX 3HAaHUHM, KOTOpas BKIIOYACT:
OCHOBOIIOJIararoIme MOHSITHS (Monexyna, BaJICHTHOCTB,
IIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHHS, XMMHUYECKas CBA3b,
MOJIb, MOJISIpHas Macca, MOJIIPHBIH OOBEM, YIJIEpOJIHBIN CKENerT,
GyHKUMOHATbHAS  TpyMNIa, pajukals,  HU30MEpHs, H30MEpHl,
TOMOJIOTMYECKHN PsAll, TOMOJIOTH, YTJIEBONOPOABI, KHUCIOPOA- U
a30TCO/IepIKaIIe COCAUHEHHs], OMOJIOIMYECKH aKTHBHBIC BEIIECTBA
(yraeBoJsl, KHpHI, OEJIKK), MOHOMEp, OJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TEopHs
XMMHUYECKOTO CTpOeHUsl opraHuyeckux BemecTB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK XUMHH, (aKTOJIOTHYECKUE
CBEJIGHUS O CBOMCTBAaX, COCTaBe, MONYYCHHMH U 0O€30MacHOM
UCIIOJB30BAHUN BAKHEHIIMX HEOPraHWYECKMX M OpPraHMYECKHUX

BELIECTB B OBITY M MPAKTUYECKON JESATEILHOCTH YEJIOBEKa

1.3

C(bOpMPIpOBaHHOCTL YMCHI/II\/’I BBIABJIITE XAPAKTCPHBIC IIPHU3HAKU
HOHfITI/IfI, yCTaHaBJIMBATb nux B3aHMMOCB3b, HUCIIOJIb30BaTh
COOTBCTCTBYIOIIMEC TIOHATUA IPU OINHCAHUU COCTaBa, CTPOCHHUA U

MPEeBpaIICHUI OpraHNYeCKUX COCTUHEHHIM

1.4

c(hOpMHUPOBAHHOCTh YMEHHUH UCTIOIH30BaTh XUMUICCKYIO CHMBOJIUKY
JUISL COCTABJICHUST MOJIGKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHo) ¢GOpMya OpPraHMYECKHX BEIIECTB W YpaBHCHUU
XUMUYECKHX  peaklud, H3rOTaBIMBATh  MOJETH  MOJICKYT

OpraHNM4Y€CKUX BCHICCTB JI MJIIOCTpAlMKM HX XHMHYCCKOro H




MPOCTPAHCTBEHHOT'O CTPOCHUS

1.5

ChopMUpOBaHHOCTE YMEHHH YCTaHABJIMBATH IMPUHAIICKHOCTH
U3yYCHHBIX OPraHUYECKHUX BEIIECTB MO UX COCTAaBYy U CTPOCHUIO K
omnpenenéHHoOMy Kiaccy (Tpynme) coeauHeHHil (yrieBOAOPOJIbI,
KHUCTIOPOJI U a30TCOJAEpIKAIINE COSAUHEHUS, BHICOKOMOJIEKYIISPHBIE
COCIMHEHUS), JaBaTh MM HAa3BaHUS 10 CHCTEMAaTHYCCKOMN

HomeHkiarype (IUPAC)

1.5

C(bOpMPIpOBaHHOCTb YMCHUSA ONIPCACIIAThL BUAbL XMMHUYECKOM CBSI3HU B

OpPraHMYECKUX COSAMHEHUSX (OJUHApHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTH YMEHHMS TPHUMEHATH: TIOJOXKEHUS TEOpHUU
CTpPOCHHMsI opraHnyeckux BemiecTB A.M. byTiepoBa mjis 0o0bsiCHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMUSI; 3aKOH

COXpaHCHHA MACChI BCIICCTB

VYraesomoponbl.  Kucinopoacoaepkamme ©W  a30TCOAEpKAIINE

OpTraHU4YCCKUC COCIUHCHU. BBICOKOMOHGKYHHPHBIG COCOAUHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUI TPHUBOJUTH TPUBHAIBHBIE HA3BAHUS
OT/ICNIbHBIX OPTaHUYECKUX BEIIECTB (ITWJICH, MPOMMICH, alleTUJICH,
STUIICHTIIUKONb, TIUIEPUH, (eHod, (hopMabAeTua, aleTanbIerus,
MypaBbMHAs KHCJIOTA, YKCyCHas KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasl KUCJIOTa, TIIOK03a, (PyKTO3a, Kpaxmai, LeJIioo3a,

TJTAITAH)

2.2

CdopMupoBaHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
dbusznyeckue M XMMUYECKHE CBOWCTBA TUMHYHBIX MpEICTaBUTENCH
Pa3TUYHBIX KJIACCOB OPTaHWYECKUX BEIISCTB (METaH, 3TaH, dTHJICH,
NPOMNWICH, aneTwieH, OyramueH-1,3, merundyraauen-1,3, OeHzodn,
METaHOJI, ITAHOJ, STUICHIJIMKOJb, TIIMIEPHH, (PCHOJ, alleTabICTH/I,
MypaBbHHAS M YKCYyCHAasl KHCIIOTHI, TJIFOKO3a, KpaxMal, IeJUTi0J03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

23

ChopMHUPOBAHHOCTh YMEHHS HILTIOCTPUPOBATH T€HETUYECKYIO CBSI3b
MEXKJy THUINUYHBIMU  NPEACTABUTEISIMU  PA3JIUMYHBIX  KJIACCOB
OPraHUYeCKUX BEILIECTB YpPaBHEHUSMU COOTBETCTBYIOLIUX

XUMHUYECKHUX PEAKIHH C UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT

24

ChopMupOBaHHOCTH ~ YMEHHMSI  XapaKTepU30BaTh  HCTOYHUKHU
YTJIEBOIOPOAHOTO CBHIPhs (HEPTH, MPUPOAHBIN Ta3, yroyb), CIOCOObI
UX TepepaboTKM U MPAKTUYECKOe MPUMEHEHHE IPOTYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacyéThl




3.1

ChopMHUpPOBAaHHOCT, YMEHHH BJIaJIETh CHUCTEMOW 3HaHUU 00
OCHOBHBIX MCTOJAaX HAYYHOT'O IMO3HAHHA, HUCIIOJB3YCMbIX B XHMHUU
NpU W3YYCHUW BEIISCTB W XHMHUYECKHX SIBICHUU (HaONIIOIEHHE,
HN3MCPCHUC, OKCIICPUMCHT, MOI[GJII/IpOBaHI/Ie), HUCIIOJIB30BAaTh
CHUCTEeMHbBIE XUMHUYECKHE 3HAaHUSA JJs TPUHATHUS pEIIeHUd B
KOHKPCTHBIX )KU3HCHHBIX CUTyallUsaX, CBA3aHHBIX C BEMIECTBAMU U UX

IMPUMCHCHUCM

3.2

ChopMupoBaHHOCTh yMEHHWH COONIOATh MpaBHJIA MOJIH30BAHUS
XUMHUYECKON TMOCYIOW M JTAOOpPaTOpHBIM 00OPYIOBaHHEM, a TaKKe
mpaBuia OOpamieHHs C  BEMIECTBAMH B COOTBETCTBHH  C
WHCTPYKIIUSAMH TI0  BBITIOJHEHUIO JITAOOPATOPHBIX  XHUMHUYECKUX

OIIBITOB

33

ChopMUpOBaHHOCTH ~ YMEHWH  IUIAHUPOBATh W BBITIOJHSTH
XUMHYCCKHI DKCIIEPUMEHT (ITPEeBpAICHUS] OPraHUYECKHX BEIICCTB
NpU HarpeBaHWH, IOJyYCHHE STWUJICHA W H3YYCHUE €r0 CBOWCTB,
KaueCTBCHHBIC PEAKIMU OPTaHWYECKHUX BEIIECTB, JICHATYpaIlus
OENKOB MPH HATPEBAHHH, IBETHBIC PEAKIIUU OCJIKOB) B COOTBETCTBHH
C TMpaBWJIaMHU TEXHUKH O€30MTACHOCTH MPH OOPAIICHUH C BEIECTBAMU
U JIabOpaTOpPHBIM OOOPYJOBAaHHEM; TMPEICTABIATh PE3YyIbTATHI
XMMHUYECKOTO JKCIepUMEHTa B (GopMe 3alKuCh  ypaBHCHHU
COOTBETCTBYIOIIUX pPeakiuii u (HOPMYITHPOBATh BBIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

34

CdopMupoBaHHOCTH ~ YMEHUH  NPOBOAWTH  BBIYUCICHUS  TI0
XUMHUYECKHM YPaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BElIeCTBA WJIM MPOAYKTa pPEaKlUU IO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WM MPOIYKTOB

peaKInn)

3.5

CdopmMupoBaHHOCTB YMEHUU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(OpMaIUio, MOJy4aeMyl0 W3 pPa3HbIX HCTOYHHKOB

(cpeactBa MaccoBoii nH(popmaluu, cetb UHTEpHET U Apyrue)

3.6

ChopMHUpPOBAaHHOCT, YMEHHI COOJIIOAaTh TpaBUiIa SKOJOTUYECKH
11eJ1Ieco00pa3HOro MOBEACHUSI B OBITY U TPYIOBOH JEATEIBHOCTH B
LEJSIX COXPAHEHUS CBOETro 3/I0POBBS U OKpY)KAroIIed MPUPOIHOMN
Cpellbl, OCO3HABATh OMACHOCTb BO3JEHCTBUS Ha YKUBbIE OpraHU3MBI
omnpefenéHHBIX ~ OpPraHMYeCKHX  BEIECTB, IOHHMMAas  CMBICIH
nokazarenst [IJIK (mpemenbHO  JOMyCTUMOW — KOHLEHTpalLUu),
HOSACHATH HAa MPHUMEpax CHOCOObl YMEHBIIEHUS U NMPEIOTBPAIIECHUS

HX BpCIHOI'O BO3JCHUCTBUSA Ha OpTraHu3M 4YCJIOBEKaA




11 KITACC

Koxa
npoBepsieMor
0 pe3yJbTara

IIpoBepsieMmble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CPETHET0 00IIIEro 00pa30BaHUsI

1

TeOpeTI/I‘{eCKI/IC OCHOBBI XMMHH

1.1

Brnanenne cuctemMoil XMMHMYECKMX 3HAHUK, KOTOpPAsl BKIIOYAECT:
OCHOBOIIOJIATAIONINE  TOHATHS  (XUMHUECKUH  DJIEMEHT,  aToM,
2JIEKTpOHHass 000JIouKa aroma, S-, p-, d-dJIEKTPOHHbBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYyJia, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIHHOCTD,
CTENEHb OKHUCIICHHs, XUMHUYECKas CBs3b, MOJIb, MOJISIpHAs Mmacca,
MOJISIPHBIM  00BEM, KPHUCTAUIMYECKAss PEHIETKA, TUIBI XUMHUYECKUX
peakuui (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, 9K30- "
SHAOTEPMHUYECKHE,  pEeaklud  HOHHOrO  OoOMeHa),  pacTBOp,
3NEKTPOJIUTHI, HEJIEKTPOJUTHL, 3JIEKTPOIUTHYECKAs JIUCCOLMAIIMS,
OKHCJIUTEh, BOCCTAHOBHTEIb, CKOPOCTh XHMHUYECKOW PpEaKInH,
XUMHYECKOE  PAaBHOBECHE); TEOPHM U 3aKOHBI  (TeopHs
AJIEKTPOJIUTUYECKOU aucconmanuu, llepuognueckuii 3axkon JI.U.
MenpeneeBa, 3aKOH  COXpaHEHUS  MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUI S3BbIK XUMHH, (DAKTOIOTMYECKHE CBEICHHUS O
CBOICTBaX, COCTaBe, IMOJyYEHWH U OC30MACHOM HCIHOJIb30BAHUHU
BROKHEUIIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOU

JCATCIIbHOCTH YCJIOBEKA

1.2

ChopMUpOBaHHOCTh YMEHHUI BBISBIATH XapaKTepHbIE MPU3HAKU H
B3aMMOCBS3b M3YYEHHBIX IOHATHM, NPUMEHATh COOTBETCTBYIOIIHE
MOHATUSA TPU OIMCAHUHM CTPOEHUS M CBOWCTB HEOPraHUYECKHUX
BEILECTB U MUX IPEBPALICHUI; BBIABIATH B3aUMOCBA3b XUMUYECKHUX
3HAHUU c MOHATUAMHU u [IPEACTABICHUAMU APYrUux

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Bnanenue OCHOBHBIMM METOJaMM HAy4YHOTO IMO3HAHUS BELIECTB U
XUMHUYECKUX SBICHUNM (HaOM0JeHHe, W3MEpeHHe, SKCIEPUMEHT,

MO,[[eJ'II/IpOBaHI/IC)

1.4

ChopmMupoBaHHOCT, YMEHHUH OMpEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMYECKHX D3JIEMEHTOB B COCIUHEHUSAX Pa3IMYHOTO
coCcTaBa, BHJ XHMHUYECKOM CBSI3M  (KOBaJIeHTHas, HWOHHAasi,

MeTaJJIn4eckasi, BOJIOPOIHAS) B COC/IMHCHUSIX, THUTI




KPUCTAIJIMYECKONH pEemETKH KOHKPETHOrO BelllecTBa (aTOMHas,

MOJIEKYJISIpHAs, MOHHAs, METAJUIMUECKas)

1.5

CdopmupoBaHHOCTH YMEHHI ONPENEATh XapaKkTep Cpebl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUI

1.6

ChopMupoBaHHOCTh yMEHHS  KIAacCU(DUIUPOBATh XUMHYECKHE
peakuMy MO  Ppa3IMYHBIM TpHU3HaKaM (YUCIy W COCTaBy
pearupyoIuX BEIIeCTB, TEIIOBOMY 3(D(eKTy peakiuu, N3MEHEHUIO
CTENCHEH OKHUCIICHHS DJIEMEHTOB, OOpPaTUMOCTH PEaKIMU, YYacTHIO

KaTaJm3aTopa)

1.7

ChopMupOBaHHOCTh YMEHHUH COCTABIATH YPAaBHEHUS PpEaKIHiA
Pa3IUYHBIX THUIIOB, IOJHBIE M COKPALIEHHBIC YPaBHEHHUS pPEaKIMH
MOHHOTO OOMEHA, YYHUTHIBAsl YCJOBHS, MPHU KOTOPBIX ATH PEAKIHH

UAYT 0 KOHIIA

1.8

CdopmupoBaHHOCTH yMEHUN IIPOBOJIUTH peakuuu,
MIO/ITBEP K AOLIUE KaueCTBEHHBIN COCTaB pa3IMYHbIX
HEOPraHMYECKUX BEIIECTB, PACIO3HABATH ONBITHBIM IyTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB

1.9

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PacCKpbIBaTh CYHIHOCTb OKHUCJIHUTCIIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ IoCpEaACTBOM COCTaBJICHUA

ANEKTPOHHOTO OallaHCca ITUX peaKlui

1.10

ChopmupoBaHHOCTE YMEHUH OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XMMHUYECKON peaklMy OT pa3InyHbIX (PaKTOPOB

ChopMUpOBaHHOCTh YMEHHH OOBACHATH XapakTep CMEIEHHS
XMUMHUYECKOI'O PAaBHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3ACHCTBUSA

(mpunnun Jle latensbe)

OO6mias 1 HeOpraHUJECKass XUMUS

2.1

ChopMupoBaHHOCTh YMEHMH pacKpblBaTh cMbIca lleproguueckoro
3akona .M. MenneneeBa  u JEMOHCTPHUPOBATh €ro
CUCTCMATU3UPYIOIIY1O, 06L$ICHI/ITG.HBHYIO u MPOTrHOCTUYCCKYIO

byHKIIN

2.2

CpopMHUpPOBAaHHOCT, ~ YMEHHIM  XapakTEpU30BaTh  AJIEKTPOHHOE
CTPOCHME aTOMOB XHMMHYECKHMX JJIEMEHTOB 1-4 mepuonos
[lepnonnueckoit  cucreMbl  XUMH4YecKuX  anemeHToB .M.
MeHnneneeBa, HCIONB3YSl MOHATHA  «S-, p-, d-3IIEKTPOHHBIE
OpOUTANIN», «IHEPTETHUECKUE YPOBHNY, OOBSACHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHYECKHX 3JIEMEHTOB U UX COEIMHEHUH 110

fnepuogaM M rpynmnam HCpPIOI[PI‘ICCKOﬁ CHUCTCMbI XHMMHYCCKHX




anemenToB .. MenaeneeBa
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ChopmupoBaHHOCTE YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMYECKMX BEUIECTB PA3IUYHBIX
KJIACCOB, TMOJTBEPKJAaTh CYIIECTBOBAHHE TEHETHYECKOW CBS3U
MEXIy HEOPraHMYECKUMHU BEIECTBAMM C TOMONIbIO ypaBHEHUH

COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopMUpOBaHHOCTh YMEHHMH yCTAaHABIWBATh TMPUHAICKHOCTD
HEOPraHMYECKUX BEIIECTB M0 UX COCTaBy K ONpPEAEIEHHOMY KIaccy
(rpymme) coenuHeHui (pOCThie BEUIECTBa — METAJUIbI U HEMETAIJIBI,

OKCHUJbI, OCHOBAHUA, KUCJIOTEI, aM(bOTepHBIC THAPOKCUBI, COJ'II/I)

2.5

CdopmupoBaHHOCTH yMEHUHI HCIIOJIb30BATh XUMUYECKYIO
CUMBOJIUKY I COCTaBJIGHHS (OpPMYyJT BEIIECTB W ypaBHEHUH
XUMHUYECKHX peakiuii, cucrematuueckytro HomeHkIaTypy (IUPAC) u
TPUBHAJIBHBIE HA3BAaHUS OTIEIbHBIX HEOPraHMYECKHX BEIIECTB
(yrapHblii Ta3, YrJAEKUCHBIA Tra3, aMMHaK, TamiéHas W3BECTb,

HeramiéHas U3BeCTh, IUThEBAsK CO/IA, TUPUT U IPYTHE)

2.6

ChopmupoBaHHOCTE YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMYECKMX BEUIECTB PA3IUYHBIX
KJIACCOB, TMOJTBEPKAAaTh CYIIECTBOBAHHE TEHETHYECKOW CBS3U
MEXIy HEOPraHMYECKUMHU BEIIECTBAMHM C TOMONIbIO ypaBHEHUH

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMUpOBaHHOCTH ~ YMEHHH  IUIAHUPOBAaTb H  BBINOJHSATH
XMMHUYECKHH HKCIEPUMEHT (pa3jioKeHHe MEepOKCHAa BOIOPOJa B
NPUCYTCTBUU  KaTajJM3aTopa, OINpEJeNICHHE CpeAbl pacTBOPOB
BEIIECTB C IIOMOIIBIO YHUBEPCAIHHOTO MHIMKATOpPA, BIUSHHUE
pa3nuUHBIX (PAaKTOPOB HA CKOPOCTH XMMHUYECKOW PEaKIUH, PEaKIUH
HMOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKLMU Ha Cyb(ar-, KapOOHaT- U
XJIOpH-aHHOHBI, Ha KaTHOH aMMOHUS, peuieHue
SKCIEPUMEHTAIBHBIX 33/1a4 1o TeMaM «MeTtamib»y u «HemeTamib)
B COOTBETCTBUM C IMpaBUJIaMM TEXHUKH OE30MaCHOCTH IMpH
oOpallleHUu C BellecTBaMM M J1TaOOpaTOpHBIM 000pYAOBaHUEM;
MPEICTABIATh PE3YIbTaThl XUMHUECKOTO 3KCIEpUMEHTa B (opme
3amicH ypaBHEHHH COOTBETCTBYIOIIMX peakmuii ¥ (GopmMynupoBaTh

BBIBOAbI HA OCHOBEC 3THUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTE yMEHHU COOMIOAATH TMpaBWia MOJB30BaHUS
XUMUYECKON TMOCYA0H H J1abOpaTOpHBIM O0OPYIOBAaHHUEM, a TaKKe
mpaBwia oOOpalieHWss C BeUeCTBAMH B COOTBETCTBUU  C

WHCTPYKIUAMHU 110  BBIIIOJHCHHIO na6opaTopHHx XHUMHUYCCKUX




OIIBITOB

2.9

ChopMUpOBaHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  XUMHUYECKHE
IPOLIECCHI, JISKAIME B OCHOBE IPOMBIIIUIEHHOT'O MOJIy4YE€HUsS! CePHOM
KHMCIIOTBI, aMMHUaKa, a TaKkke c()OpMHUPOBAHHOCTH MPEICTaBICHUI 00
OOIMX HAayyHBIX MPHUHLMIAX U SKOJOTMYECKMX Hpoliemax

XUMHYECCKOI'O IMTPOMU3BOACTBA

XUMUS U )KU3HBL. PacuéTrl

3.1

CpopMUpOBaHHOCTH MPEACTABICHUN 0 XMMHUYECKON COCTaBIISIONIEH
€CTEeCTBEHHOHAYYHOW KapTHHBI MHpa, POJIM XHUMHH B TO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM IJis
pelIeHnus TPAKTHUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpesie

3.2

CdopmupoBaHHOCTH yYMEHUH KPUTUYECKH aHaJIU3UPOBATh
XMMHUYECKYI0 HH(OpMaIio, MoJyyaeMyl M3 Pa3HbIX HCTOUYHUKOB

(cpencTBa MaccoBO KOMMYHHUKAIUH, ceTh IHTEpHET U Ipyrue)
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CpopMHUpPOBAaHHOCTh YMEHHI COOJIIOAATh MpaBUia IKOJIOTHUYECKU
1eJ1ecCO000pa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATEIHHOCTH B
HEeSX COXPAHEHUS CBOEro 370pPOBbS M OKpYXAIOLIEH MPUPOIHOM

CpeIbI
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Oco3HaBaTh ONACHOCTb BO3JEHCTBHUS HA IKUBBIE OPraHU3MBbI
ONpeAcNEHHbIX BEWIECTB, NOHUMAs cMbica Tnokazarens [IJIK,
MOSICHATh Ha MPUMEPAX CIOCOOBI YMEHBILEHUSI M MPEIOTBPALCHUS

X BpEAHOIO BO3}1€I7[CTBPI$I Ha OpraHu3M 4€JI0OBCKa

3.5

ChopMUpOBaHHOCTH ~ yMEHUH  NPOBOAWUTH  BBIYHUCICHUS  C
WCIIOJIb30BAaHUEM TOHSTHS «MaccoBas JOJs BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILLIEHUH Ta30B MPU XUMHUYECKHX PEAKIMSIX, MaCChl
BEIIeCTBa WIM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIECTBa,
Macce Win o0bEMY OJIHOTO M3 YYAacTBYIOIIMX B pEaKUUU BEIIECTB,
TETIOBOTO (P PeKTa peaKkIi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI

BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

1

TCOpeTI/I‘ICCKI/Ie OCHOBBHI OpFaHH‘IeCKOﬁ XUMHNHU

1.1

[IpenmeT opraHnyeckol XUMHUHU: €€ BOZHHMKHOBEHUE, Pa3BUTHUE U 3HAYEHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEpUaAOB. Te€OopHsl CTPOEHUS OPraHUYECKUX

coenuaeHnit A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKEHHS

1.2

CrpykTypHble (OpMYJIBI OpraHMYECKHX BellecTB. ['omonorus, wuzomepus.
XuMHUYECKasi CBSI3b B OPraHUYECKHX COEAMHEHUSX — OJMHApHBIE M KpaTHbIE

cBsi3u. [IpencraBnenue o KaccCupUKaMA OPTaHUIECKUX BEIIECTB

1.3

Homenknarypa ~ opraHuMueckux  COEQUHEHHMM  (CHCTeMaThyeckas) W
TpPUBHAJIbHbIE HA3BaHMS BAaXKHEMIIMX MpeICTaBUTENEH KIacCOB OPraHUYECKUX

BCIICCTB

YrieBor1opoasl

2.1

AnKaHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKM psn. Meran M 3TaH —
IpOCTEHIINE MPEICTaBUTENN aJKaHOB: (PU3MUECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu 3aMeIeHUs] U TOPEHHUs), HAXOXKAECHUE B MNPHUPOJE, MOIy4YeHHE HU

IIPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUU psAJl. DTHIEH U MPONUICH —
IpOCTeiIle MPeICTaBUTENN aJKeHOB: (M3MUYECKHe U XMMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, THApPATALUU, OKHUCICHUS U

HOJ'II/IMepI/I3aI_II/II/I), MOJIYUCHHUEC U IPUMCHCHUC

2.3

Ankanuensl: Oyrtaawen-1,3 u MerunOyrtamueH-1,3: cTpoeHue, BaKHEUIINE
XUMHYECKHE CBOICTBA (peakust MOJIMMEPU3AIUN ). [Tonmyuenue

CUHTCTUYCCKOI'O KaydyyKa U pC3HUHbI
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AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUHN Psill. ALIETUIICH —
OPOCTEHININN TPEeICTaBUTENh AalKMHOB: COCTaB, CTPOCHHUE, (U3MUYECKUE U
XUMHYECKHE  CBOWCTBAa  (peakluM  TUAPUPOBAHMS,  TAJIOr€HUPOBAHMS,

rUpaTaly, TOPEHUsI), IOJTyUEHUE U IPUMEHEHNE

2.5

Apenbsl. benson: coctaB, cTpoeHue, (uU3NYECKHE M XUMHUYECKHE CBOWCTBA
(peakuuy TajJoreHUPOBAaHUS W HUTPOBAHMS), MOIYYEHHE U IPUMEHEHHUE.
Tonyon: cocrtaB, cTpoeHue, puznyeckre M XMMHUYECKHE CBOMCTBA (peakiuu

raJIOTEHUPOBAHUS M HUTPOBAHUs), MOJyuyeHUEe W npumeHeHue. ToKcHYHOCTh




apeHoB. ['eHeTnyeckasi CBsI3b MEXIY YIVIEBOAOPOJAMH, NMPUHAUICKAIIUMU K

PAa3JINIHBIM KJIacCaM

2.6

[IpupoaHble HCTOYHHUKH YTIIEBOJIOPOJOB. [IpUponmHBIM Tra3 © IMOMYTHBIC
He(TsaHbIe Ta3bl. HedTh 1 e€ npoucxoxaenue. CriocoOwl nepepadboTKku HEPTH:
NEeperoHKa, KpeKUHI (TepMHUYECKUM, KaTaluTHuecKuil), mupoau3. [IpoayKTel
nepepadoTku HePTH, HMX TPUMEHEHHWE B MPOMBIIIJICHHOCTH W B OBITY.

KameHHbI#1 yroiab ¥ NpoyKThl €ro nepepaboTKu

Kucnopoconep:xaiiye opraHu4eckie coeIMHEHUs

3.1

[IpenenbHble  ONHOATOMHBIE CHUPTBL. MeETaHON MW OTAaHOI. CTPOEHUE,
bu3nUecKue U XMMHYECKHE CBOWCTBA (PEAKIMU C AKTUBHBIMH METaJIAMH,
rajioreHoBOJIOPOJIaMU, TOPEHHE), MPUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JIeHCTBHE MEeTaHOJIa M 3TaHOJIA HA OPraHU3M 4YeJIOBEKa.
MHOT0aTOMHBIE CIIUPTHI. DTUICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (pr3ndecKue
U XUMUYECKHE CBOWCTBAa (B3aUMOJEWCTBHE CO IIEJIOYHBIMU METaJUIAMU,
KaueCTBEHHAs] peaklds Ha MHOTOATOMHBIC CHHUPTHI). JleiCTBHE Ha OpraHu3M

YCJI0BCKaA. HpI/IMeHeHI/Ie TIIMICPHUHA U OTUJICHIJIUKOJIA

3.2

@®eHo: CTpOEHUE MOJIEKYJbl, (U3MUeckrue W XUMHYECKHE CBOMCTBA.

Tokcuunocts (eHomna. [lpumenenue gpenona
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AJ'IB,Z[CFI/II[BI N KCTOHBEI. CDOpMaJ'ILI[eFI/II[, aleTaJIbACTU/A: CTPOCHHUC, (I)I/ISI/I‘ICCKI/IG
N XHMHYSCKHE CBOMCTBA (peaKHI/II/I OKHCJICHHMSI W  BOCCTAaHOBJICHUA,

Ka4CCTBCHHBLIC peaKL[I/II/I), MOJIYUYCHHEC U IPUMCHCHUC

3.4

OHOOCHOBHBIE IpeJieNbHbIe KapOOHOBbIE KMCIOThl. MypaBbHHAs U yKCyCHast
KHCJIOTBI: CTPOCHHE, (PU3NYECKHEe U XUMHUYECKUE CBOWCTBA (CBOMCTBa, 0OIINE
JUI Kjacca KHCIOT, peakius >TepuduKanuu), NOJydeHHe M IpUMEHEHHE.
CreapuHOBas U OJEMHOBAasA KUCIOTHI KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX

KHUCJI0T. Mbljla KaK COJIM BBICIITHX Kap60HOBBIX KHUCJIOT, UX MOIOIICC ,Z[GI\/'ICTBI/IG

3.5

CrnoxHble 3QUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOXKHBIX
a¢upos. XKupsel. ['uaponus xxupos. [Ipumenenue xupoB. buonoruueckas poib

KHPOB

3.6

VYrneBonpl: cocTaB, KiacCU(pUKAIUS YIIIEBOIOB (MOHO-, - U TOJHCAaXapHU/IbI).
I'moko3a — mpocTedmuii MOHOCaXapHu: O0COOEHHOCTH CTPOCHHS MOJICKYJIH,
dusznyeckue M XMMHYECKHE CBOWMCTBAa (B3aUMOJEWUCTBHE C THAPOKCHIOM
menu(Il), okucinenme amMmumauHbIM  pactBopoM  okcuzma  cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHUE TIIIOKO3bl), HAX0XKJCHUE B IIPUPOJIE, TIPUMEHEHUE,
ouosornueckas posb. Dotocunre3. OpykTo3a Kak U3oMep TIOK03bl. Kpaxman
U LIEJUII0JI03a KaK NMpUpoAHble noiauMepsl. CTpoeHne Kpaxmaia U LEITI0I03bI.

du3nyeckue W XHMHUYECKHE CBOWCTBA KpaxMmaia (THOposin3, KauyecTBEHHAas




peaKIus C HOJIOM)

A30Tconep>Ka1u1/Ie OpTraHUYCCKUC COCANHCHU

4.1

AMUHOKHCIIOTH KaK am(OTepHbIe OpraHndYeckue coenuHeHus. Ousnueckue u
XMMHUYECKHE CBOMCTBAa aMMHOKHUCIOT (Ha MpHUMepe IiMuuHa). buonornueckoe

3HAYCHNUEC aMHUHOKUCIIOT. HCHTI/I)II)I

4.2

benku kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHas,
BTOpUYHAsI M TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB:

TUAPOJIN3, ACHATypalusd, KaYCCTBCHHBIC PCAKIIMKU Ha Oenku

BI)ICOKOMOJ'IeKy.HHpHBIe COCIUHCHMUA

5.1

OCHOBHbIE TOHSTHS XMMHUHU BBICOKOMOJIEKYJIIPHBIX COEJAMHEHHUI: MOHOMED,
NOJIUMEpP,  CTPYKTYpPHOE  3BEHO, CTENEHb IOJMMEpPHU3alUU,  CpPEeIHssA
MoJIeKyJispHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYIISIPHBIX

COCJIMHEHUN — MoJIMMEpuUu3atus U MOJUKOHACHCAIIHA
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QKCHepI/IMeHTaﬂBHBIe MCTOABI H3YUYCHUSA BCHICCTB HU HUX npeBpameHHﬁ:
O3HAKOMJICHUE C 06pa3uaM1/1 nNpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

riacTMacc, kayuykos. [lonmydeHne CHHTETHUECKOTO KayuyKa U pe3UHbI

11 KJIACC

Kox

HpOBepHeMLIﬁ IJIEMEHT COACPKaHUSA

TCOPCTI/ILIGCKI/IG OCHOBBI XMMHH

1.1

XUMUUECKUH 311eMeHT. AToM. SIipo aToMa, U30TOIBL. DJIEKTPOHHAs 000JI0UKa.
DHepreTHyeckne YpOBHH, MOJIYPOBHH. ATOMHBIE opoOutamu, s-, p-, d-
aseMeHTbl. OcCOOEHHOCTH paclpeieieHus YJIEKTPOHOB MO0 OpOUTAISIM B aTOMax

3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpallKs aTOMOB

1.2

[lepnonnueckuit 3akoH u llepuonnueckas cucreMa XMMHYECKUX DJIEMEHTOB
JH.M. MenneneeBa. CBsA3p mnepuoanyeckoro 3akoHa U Ilepuoguueckoit
cUCTeMbl XUMHUYeCcKuX 3eMeHToB J[.M. MeHnaeneeBa ¢ COBpeMEHHOW Teopuen
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHMsSI CBOWCTB XMMHUYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB IO IpyNIaM U

nepuoaam. 3HaueHue IEpUOANYCCKOr0 3aKOHAa B Pa3BUTHU HAYKU

1.3

CrpoeHne BemecTBa. XHUMHUYECKass CBsI3b. BuIbl XMMHMUYECKOH CBS3U
(KoBaJIeHTHasl HENOJIApHAs W IMOJSpHAs, HOHHas, MeTajunyeckas). HoHsl:
KaTHOHBl M aHMOHBL. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOM XUMHYECKON

cBs3U (OOMEHHBIH U JOHOPHO-aKIIENTOPHLIHN). BogopoaHas cBs3b

1.4

BanentHocts. DnekrpoorpunateabHOCTh. CTENEeHb OKUCIECHUS




1.5

BemecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUA. 3aKOH ITOCTOSTHCTBA
COCTaBa BellecTBA. THUIBI KPUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOICTBA
BELIECTB OT THIIA KPUCTAIIMYECKOM peléTku. IloHsaTHe 0 aucnepcHBIX
cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPBL. MaccoBasi J0JIs BEIIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COEJTMHEHMUIA. Howmenknartypa

HCOPTraHNYCCKUX BCIICCTB

1.7

Xumuyeckas — peakius.  Krnaccudukamuss — XMMHUYECKUX — peakluil B
HEOPTraHUYECKOW M OPTraHUYECKON XUMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,

3aKOH COXpaHCHHA U MPEBPALICHUA SHCPIUU ITPU XUMHNYCCKUX PCAKIHUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3INYHbIX (PAKTOPOB

1.9

O6paTI/IMBIe PCaKIU. Xumuaeckoe PaBHOBECCHUC. (DaKTopBI, BIIMAOIIHMEC Ha

COCTOsIHME XuMH4ecKoro pasHosecus. [Ipuanun Jle [larense

1.10

OnexkTponutnyeckas auccouuarys. CunbHble U crnadbie dnekTponuThl. Cpena
BOJHBIX pAacTBOPOB BEILIECTB: KHUCINAs, HEHTpaybHas, Iejo4yHas. Peaxiuu

HOHHOT0 OOMeHa

OKXHCITUTEITBFHO-BOCCTAHOBUTEILHBIC pCaKknuun

Heoprannueckas xumus

2.1

Hemeramnbl.  Ilomoxenue HemerasmioB B Ilepuogmueckoil  cucreme
xumudeckux 3yeMenToB [[.1. MenneneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB.
duznyueckre CBOMCTBA HEMETAIOB. AJUIOTPONUsS HEMETAUIOB (HAa MpHUMEpE

KHCJIOpOJia, cepbl, hocdopa u yriepoia)

2.2

XUMHYECKHE CBOMCTBA BAXKHEWIINX HEMETALIOB (TaJOreHOB, CEphI, a30Ta,
dochopa, yriaepoma W KpeMHHS) U UX COCIUHEHUH  (OKCHJIOB,
KHCJIOPOICOICPKAIINX KHUCIIOT, BOJOPOTHBIX coenuHeHuid). [lpumeneHne

BOKHEUIIINX HEMETAJIOB U UX COEIMHEHUHN
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Mertannel. Ilonoxkenne metamnoB B Ilepuoanyeckoll cUCTEME XUMHYECKUX
anementoB J{.MI. MenneneeBa. (OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX
obomouek aroMoB MeTawioB. OOmme Qu3uveckre CBOWCTBA METAJUIOB.

CrutaBel METAIIIOB. DJIEKTPOXUMHUYECKHUM psii HAPSKEHU METAJJIOB
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XUMHUYECKHE CBOMCTBA BAXKHEMIIMX METAJUIOB (HATpHUM, KaJlWi, KaJbIUH,
MarHui, aJllOMUHUH, [IUHK, XPOM, XKeJIe30, Mellb) U UX coeauHeHui. OOIme

CHOCOObI MOTy4YeHHs MeTauIOB. [IprMeHeHne MeTayuioB B OBITY U TEXHUKE

2.5

I'enernueckas CBA3b HCOPraHNM4CCKUX  BCHICCTB, NpuHaJIC)KallIuX K

Pa3IMYHBIM KJ1acCaM

XUMUS U )KU3Hb




3.1

Ponp xumum B 0oOeCiCUeHHHM 3KOJIOTHYECKOM, SHEPreTHUYECKOM W TMHIIECBOM
6€3OHaCHOCTI/I, Pa3BUTHU MCOAULIUHBL. ITonsarue o HAayUYHBIX MCTOAAX IMO3HAHUA

BCIICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

[IpencraBienust 00 00X HAYYHBIX MPUHLIUIAX TPOMBILIUIEHHOTO MOJyYEHUs
BAKHENIINX BellecTB. YenoBeK B MUPE BELIECTB M MATEPUAJIOB: BaKHEHUIINE
CTPOMUTEIIBHBIE MaTEpUabl, KOHCTPYKIMOHHBIE MAaTE€PHAJIbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepuaibl sl 3JEKTPOHUKH, HaHOMATEepHallbl, OPraHUYECKUE

MUHEpAJIbHBIEC y100peHUs

3.3

Xumusd u 3O0POBLE YCJIOBCKA: IIpaBWJia HCIIOJIB30BAHHUA JICKAPCTBCHHBIX
npenaparos, IIpaBUJId 0C30I1aCHOr0 HCIIOJIb30BAHUS IperapaTroB OBITOBOM

XHMHH B TTIOBCETHEBHOM KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Xumus. 10 xiace. ['a6puensa O.C., Ocrpoymos WN.I'., Cnaakos C.A. AKIIHOHEPHOE 00IIECTBO
«3marenbcTBO «IIpocBemenne»

Xumus. 11 xknace. I'abpuensia O.C., Octpoymos W.I'., CnaakoB C.A. AKIHOHEpHOE 00IIECTBO
«M3parenscTBo «IIpocsenieHue»

METOANYECKHUE MATEPUAJIBI JIUIAA YUUTEJIA
Y4yebHukK 10-11 knaccos.

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

ttps://m.edsoo.ru/00add8b2
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