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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XMMHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 ob6pazoBanuu B Poccuiickoit Demepartum,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepalbHOi 00pa30BaTeNbHON MPOrpaMMbl CPEIHEro OOLIEero
obpazoBanusa (POIl COO), mpencraBieHHblx B DepepalbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
cragmapre COO, c¢ yuérom Konmenuun mnpenogaBaHusi ydeOHOro mpeameTa «XWMHS» B
oOpa3oBaTenpHBIX opranuzanusax Poccuiickoit @exepanym, pearn3yOIMX OCHOBHBIE 00pa3oBaTeIbHBIC
MPOrpaMMBbl, U OCHOBHBIX TOJNOKeHUH «CTpaTernu pa3Butusi Bocnutanus B Poccuiickoit Denepanun Ha
nepuon g0 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOZOB K pa3paboTke MporpaMMbl MO XHMHH, K OIPENEICHHUI0 OOIIed CcTpaTeruu
00y4eHus1, BOCIUTAHHUS U Pa3BUTHsI 00yUaronXcsl CpeACTBaMH yueOHoro npeameTa «Xumusi» anst 10—11
KJaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHIeNTyanbHele monokenus @OIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH TIIeJIed, COAEpXKaHUs, pe3ydbTaToB OOy4YeHHs W TpeOOBaHWA K YPOBHIO
MIOJrOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o0pazoBaHUE, MOTydaeMOe BBHIMYCKHHKaMHU 00Ie00pa3oBaTeIbHOW OpraHu3aluy,
SIBIISIETCS] HEOTHEMIJIEMO 9acThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIONINM STAllOM peaTn3aiin
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX LEJIOCTHOW CHUCTEME
XUMHAYECKOr0 00pa3oBaHUs. JTH IICHHOCTH KacaloTCsl MO3HAHMS 3aKOHOB NPUPOABI, (HhOpMHUpPOBaHUS
MHUPOBO33pPEHHSI M OOIIEeH KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/IOPOBBI0O W TPHPONHON cpene. Peammsyercss XxmMmuyeckoe oOpa3oBaHHE OOYyYaroIIUXCs Ha
YpOBHE CpeAHero oOmero odpa3oBaHHsl CPEACTBAMH YYEOHOTO MpenMmera «XUMHs», COIEpKaHue M
MOCTPOCHUE KOTOPOTO OMpEAEICHbl B MPOTpaMMeE MO XUMHHU C YYETOM CIEHU(PHKH HAYKH XUMHUH, €€
3HaYeHUS B MTO3HAHHUH MIPUPOIBI U B MaTepUaIbHOMN KU3HH OOIIECTBA, a TAKKe C YIETOM OOMIMX Ienel u
MPUHIIMIIOB, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpeqHero olmiero oOpa3oBaHHS B
Poccuiickoit @enepanuu.

XuMHSL Kak D3JEMEHT CHCTEMBI €CTeCTBEHHBIX HAyK HIpaeT O0coOylo pollb B COBPEMEHHOU
IUBIWIM3AINA, B CO3JaHWM HOBOW 0a3pl MarepwanbHOW KyibTypbl. OHa BHOCHUT CBOW BKIAJ B
(dopMHpOBaHNE PAMOHATBLHOTO HAYYHOTO MBIIUICHUS, B CO3JaHME LIEIOCTHOTO TPEACTaBICHHUS 00
OKpY’KalollleM MHpE KakK O €HMHCTBE MPHUPOIBI U YeJIOBEKa, KOTOpoe OPMHUPYETCS B XUMHU Ha OCHOBE
MMOHMMaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXKIY CTPOCHHEM
B€IICCTB, UX CBOMCTBaMH U BO3MOKHBIMH O6HaCT$IMI/I IMPUMCHCHUA.

TecHO B3aMMOJEHCTBYSI C APYIMMM €CTECTBEHHBIMM HAYKAMHM, XHMHs CTalla HEOTHEMIIEMOM
YaCThI0 MHPOBOW KYJIBTYpPBI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyJa M KU3HH KaXJOTO UJIeHa
obmectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3HJIaTelIbHasl, KaK HayKa BRICOKMX TEXHOJIOTHI HaIlpaBlieHa
Ha pelIeHue TIo0ABHBIX POOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKO,
MUIIEBOH, SKOJIOTHYECKOM O€30MMaCHOCTH M OXPaHbI 37I0POBbSL.

B cooTrBeTcTBUM ¢ OOIMMH TENSAMH W TIPUHIIUTIAME CPEIHEr0 00IIero o0pa3oBaHuUs COIepKaHHE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIii yPOBEHb H3YUEHHSI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJBTYPHYIO MOATOTOBKY O0YUYaOUUXCs, HEOOXOAMMYIO UM JUIsl BRIPAOOTKH MHPOBO33PEHUCCKHUX
OpHEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3HBb COIMYMa, MPOJOJDKEHUS 00pa30BaHUS B Pa3IHMUHBIX
o0acTsX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocTaBigomuMu npeaMera «XUMHs» SABJISIOTCS 0a30Bblie Kypchl — «OpraHuueckas XUMHSD» U
«OO0m1ast 1 HeOpraHWYecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPXaHUsI KOTOPBIX SIBISFOTCS OCHOBBI
0a30BOI HayKW: CUCTeMa 3HAHWI 110 HEOPTaHMYECKOW XUMHUH (C BKIIOYSHHEM 3HAHHWN W3 OOIIe XUMUN)
U opraHudeckod xumud. DOpMUPOBAHME MJAHHONW CHCTEMBI 3HAHUN [PH U3YYECHHUU IIpeIMeTa
obecreynBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOTOOOPAa3Hsl BEIIECTB HA OCHOBE OOIINX MOHSATHUH,
3aKOHOB M TEOPUH XUMUHU.

CrpykTypa conepkanust KypcoB — «Opraamueckas XumMus» u «O01mas 1 HeopraHuIecKass XUMHUsDy
chopMHpoBaHa B TIporpamMme IO XUMHHM Ha OCHOBE CHCTEMHOIO IOAXOJa K HM3YYEeHHUIO Y4eOHOTro
MaTtepuaja M OOyCIIOBIeHA HMCTOPHMYECKHM OOOCHOBAaHHBIM PpAa3BUTHEM 3HAaHUM Ha ONpEAETEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOi XMMHH BEIECTBA PACCMaTPUBAIOTCS Ha ypPOBHE
KJIACCUYECKOW TEOPUH CTPOSHHS OPTaHUYECKUX COEJMHEHHH, a TaKkKe Ha YPOBHE CTEPCOXUMHUECKUX H
SNIEKTPOHHBIX NPEACTaBIEHUH O cTpoeHHWH BemlecTB. CBemeHMs 00 M3ydaeMbIX B Kypce BEIECTBaX
JA0TCA B Pa3BUTHUH — OT YIJIEBOAOPOJIOB JI0 CIOXKHBIX OMOJOTMYECKH aKTHBHBIX coeluHeHui. B kypce
OpPraHUYEeCKOW XWUMHH TONY4YalOT pa3BUTHE COOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETo
O6pa3OBaHI/IH NEpBOHAYAJIBHBIC IIPEACTABICHUA O XUMHYECKOUN CBs3U, KJ'IaCCI/I(l)I/IKaHI/IOHHBIX IIpU3HaKax
BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIECTB OT UX CTPOEHHS, O XUMHUUECKON PEaKLHH.

[Ton HOBBIM YIJIOM 3peHHS B pEAMETe «XUMHsD» 0a30BOTO YPOBHS PaccMaTpPHBAETCs M3YYESHHBIN
Ha YpOBHE OCHOBHOTO 00IIEro o0pa3oBaHMs TEOPETUUECKUI MaTeprail U (aKTOJIOTHUECKUE CBEICHUS O
BEIIECTBAX M XMMHYECKOW peakumu. Tak, B 4acTHOCTH, B Kypce «OOIIas U HeOpraHudecKas XUMHUSD»



o0yJaroImuMcsT TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHHE TIEPHOJUYECKOTO0 3aKOHA C
OOIIETEOPETUUECKUX ¥ METOJIOJIOTHUECKUX TIO3UIHM, TIIy0Xe TOHATh HCTOPUYECKOe W3MEHEHUE
(YHKIIHIA 3TOT0 3aKOHA — OT 0000IIaroIIeH 10 OOBSICHSIONIEH 1 TPOTHO3UPYIOIICH.

Enunast cuctemMa 3HaHUNW O BaXHEWIIMX BEIIECTBAX, HUX COCTaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, & TAaKKe O XHMHUYECKUX PEaKIUsIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS
noronHseTcs B Kypcax 10 u 11 xaccoB afieMEHTaMU COACPKAHUS, UMCIOIIUMH KYJIbTYPOJIOTHYECKUHN U
MPUKJIATHONW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT ITOHMMAHHUIO B3aUMOCBS3M XUMHUU C JAPYyTUMHU
HayKaMH, pPAacKpbIBAIOT €€ pOJIb B TIO3HABATEIbHOM W TPAKTHUYECKOW JEATENHHOCTH 4YelOBEKa,
CIOCOOCTBYIOT BOCIUTAHWIO YBOKEHHS K TMPOIECCy TBOPUYECTBA B OONACTH TCOPUU U MPAKTHYCCKHUX
MIPUJIOKEHU XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIICCTBEHHO U JTMYHOCTHO 3HAYMMBIX
npoOjeMax, CBS3aHHBIX C XHMHUEH, KPUTHYECKH OCMBICIMBATh HWH(OOpMAIMI0O W TPUMEHATH € s
TIOTIOJTHEHNUS 3HAHWUH, PEIICHUS] HHTEIUICKTYalbHbBIX U 3KCIIEPHUMEHTAIBHBIX UCCIICIOBATEILCKUX 3aa4. B
LEJIOM COZep)KaHue y4eOHOro mpenMeTa «XHMUsS» JAHHOTO YPOBHS HW3yYEHUS OPHCHTUPOBAHO Ha
(dhopMUpOBaHUE Yy OOYYArOIIMXCS MHPOBO33PCHYCCKONW OCHOBBI JJIi TOHUMaHUS (PHIOCO(CKHUX HIIEH,
TaKUX KaK: MaTepHalbHOE CIUHCTBO HEOPTraHHMYECKOTO M OPraHUYecKOro MHpa, OOYCIOBICHHOCTh
CBOMCTB BEIIECTB MX COCTABOM U CTPOCHHUEM, ITO3HABAEMOCTh MPUPOIHBIX SBJICHUH IMyTEM SKCIIEPHUMEHTA
U pelICHUS MPOTHUBOPEUU MEKIY HOBBIMH (PaKTaMH U TEOPETUYCCKMMHU NPEINOCHUTKAMHU, OCO3HAHUE
pOJM XMMHHM B PEIICHUH 3KOJOTHYECKUX TpoliieM, a Takxke MmpodieM cOepekeHUs SHePreTHUECKUX
PECYpCOB, ChIPbS, CO3JaHUS HOBBIX TEXHOJIOTUH M MaTepPHAIIOB.

B 1utaHe penieHus 3amay BOCIMTAHWSA, Pa3BUTHS W COIHAIM3AIUN OOYYAIOIIUXCS TPUHSTHIC
OporpaMMOi MO XHMHH TOJXOMBl K ONPEACICHUIO COICPIKAHHMS H IMOCTPOCHHS MpeaMera
NpeyCMaTpPUBAlOT (OPMUPOBAHUE YHUBEPCATbHBIX YUCOHBIX JCHCTBHN, HMEIOMNX 0a30BOC 3HAYCHUE
JUTSL Pa3TIMYHBIX BUJIOB JIESITEIBHOCTH: PEIICHHs po0IieM, MONCKa, aHalu3a U 00paboTKH WHPOPMAIIH,
HEOOXOJUMBIX JUIS TPHOOPETEHHsI OIbITa IMPAKTUYECKOW U HCCIICIOBATEIBCKON JIEATEILHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUH XHMUH.

B mpakTuke npernojnaBaHus XMMHU Kak Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs, TaK M Ha
YpOBHE CpeIHEro odiiero oOpa3oBaHMs, NMPU ONPEIACICHUM COJIEPKATCILHOW XapaKTCPUCTHKHU IeNel
W3y4eHHs TIpeJMETa HAMpaBICHHEM TMEPBOCTENICHHOW 3HAYUMOCTH TPAJAUIMOHHO MPHU3HAETCS
(dbopMHpOBaHHE OCHOB XUMHUYECKOH HAayKHM KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKOM
JICATEIIbHOCTH YeJIOBEKa U KaK OJHOTO M3 KOMIIOHCHTOB MHUPOBOHM KyNbTypbl. C METOIMYECKON TOUKU
3pEHHS TAKOW TMOAXO0J K OTPEIEIICHHIO TIeNIeH H3yUeHUs TPeMETa SIBISICTCS BIIOJHE ONPABJaHHBIM.

CoriacHo NaHHOH TOYKE 3pCHUS TJABHBIMU IIEJSIMH M3YUCHUS TpeaMeTa «XUMHsS» Ha 0a30BOM
ypoBHe (10 —11 KkI1.) SIBIISIOTCS:

e (OpMHUPOBAHUE CUCTEMbl XMMHYCCKUX 3HAHMHM KaK Ba)KHEUIICH COCTABJISIONIECH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpAa, B OCHOBE KOTOPOH JICKAT KIIIOYEBBIC MOHATHS, (YHIaMEHTAJIbHbIC
3aKOHBl M TEOPUM XUMHHU, OCBOCHHE $3bIKA HAYKH, YCBOCHHE KM TOHUMAHHE CYI[HOCTH
JIOCTYITHBIX O00OOIEHNH MHPOBO33PEHUYECCKOTO XapakTepa, O3HAKOMIICHHE C HWCTOpUEH uX
pa3BUTHUS ¥ CTAHOBJICHUS,

e (QopMupOBaHHE W PAa3BUTHE TMPEJACTABICHHUA O HAYYHBIX METOJIaX ITO3HAHUS BEINECTB WU
XUMHAYECKUX PEaKIMid, HEOOXOMUMBIX Ui MPHOOPETEHUS YMEHUH OPUCHTHUPOBATHCS B MHUPE
BCIICCTB M XUMHYCCKHX SBJICHHUHA, HWMCIONMX MECTO B MPHPOJC, B MPAKTHYCCKOW U
IMOBCEIHEBHOM KU3HU,

® Dpa3BUTHEC YMEHHH M CIHOCOOOB JESATEIBLHOCTH, CBA3aHHBIX C HAONIOJIEHUEM M OOBSICHCHHEM
XUMHUYECKOT0 3KCIIEPUMEHTA, COOJIIOICHIEM MTPaBHJI 0€30I1aCHOTO O0pAICHHS C BEIIECTBAMHU.

Hapsny ¢ atum, copepikaTenbHas XapaKTEpUCTHKA IeJed M 3aJad W3y4YeHUs MpeaMera B
mporpaMme 10 XUMHHM YTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBMM C HOBBIMH IPHOPUTETAMH B
cucTeMe cpenHero ooOmiero obpaszoBanus. CeroiHs B TpENoJlaBaHUM XWMHUH B OOJbBIICH CTENEeHU
oTHA€TCsl TPENNOYTeHHE MPAKTHYECKOW KOMIIOHEHTE COJEp)KaHUs OOY4YCHHs, OPHUEHTHPOBAHHOW Ha
MOJITOTOBKY BHITYCKHUKA OOIIe00pa30BaTeNbHOW OpraHW3alliy, BIAJCIONIET0 HE HaOOpOM 3HAHUH, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMHM aKTHMBHOTO IMOJyYEHHUS 3HAHUM |
MPUMEHEHUS MX B pealbHOMN KU3HU IS PEIICHHS TPAKTHYECKUX 33]1a4.

B cBsi3u ¢ 3THM Tpu W3ydeHHMH npeaMera «XUMHs JIOMHHUPYIOIIee 3HAYeHHE MPUOOPETAoT
TaKHe 1ENIM U 3a/1a4H, KaK:

ajanTaiys oOydJaloluXcs K YCIOBHSIM JIMHAMHUYHO Pa3BUBAIOLICTOCS MuUpa, (HOpMUPOBAHUE
WHTEIUICKTYalbHO  PA3BUTOW  JIMYHOCTH, TOTOBOW K  CcamMo0o0Opa3oBaHHIO, COTPYAHHYECTBY,
CaMOCTOSITEJIbHOMY IIPUHSATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYaIUAX, CBA3aHHBIX
C BEIIECTBAMH M UX MPUMEHEHHUEM;

dbopMupoBaHUE y OOYYAIONMUXCA KIFOYEBBIX HABHIKOB (KIFOYEBBIX KOMIIETCHIUI), HMEIOIINX
YHHUBEpPCAIBHOE 3HAUCHUE IS PA3JIMYHBIX BUOB ACATEIHHOCTH: PEIIEHUS MPOoOIieM, IOUCKa, aHAIHN3a U
00paboTku MH(pOPMALIMK, HEOOXOIUMBIX IS MPUOOPETEHHUS OIbITA JAEITEIBHOCTH, KOTOpas 3aHMMaeT



BR)KHOE MECTO B IMO3HAHUHM XHMHH, a TaKKe JJIS OICHKUA C TIO3WIMHA DKOJOTUYECKOW O0e30MacHOCTH
XapakTepa BIUSHUS BEIIECTB M XUMUYIECKUX MTPOIIECCOB HA OPTaHM3M YEJIOBEKA U MPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HMHTCPECOB, WHTCIUICKTYAIBHBIX W TBOPYECKUX CIIOCOOHOCTEH
00yYaroIuXxcs: CIOCOOHOCTH CaMOCTOSATENFHO MPHOOPETaTh HOBbIC 3HAHUS TI0 XMMUHU B COOTBETCTBUH C
’KU3HEHHBIMH TIOTPEOHOCTSMH, HCIIOJIH30BATh COBPEMEHHbBIEC MH(POPMAIIMOHHBIC TEXHOJIOTHUH JIJISI TIOUCKA
Y aHaJm3a y4eOHOHM U HAyYHO-TIONYJISIPHON HH(DOPMALIMN XUMUYECKOTO COJICPKAHHMS,;

(opMupOBaHHWE M PA3BUTHE Yy OOYYAIOUIMXCSA AacCCOIMATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HaOI0JaTeTFHOCTH, COOPaHHOCTH, aKKypPaTHOCTH, KOTOpPbIE 0COOCHHO HEOOXOAWMBI, B YACTHOCTH, IPU
TUTAHUPOBAHUH U TIPOBEJICHUU XUMHUIECKOTO SKCIIEPUMEHTA;

BOCIMTAHUE y OOydaronmxcs yOexJAEHHOCTH B TYMAaHHCTUYECKOW HAIMpPaBICHHOCTH XMMHUU, €€
BRXHOW pOJHM B PEIICHHH TIOOATBHBIX MPOOJIEM PalMOHAIBLHOTO MPHUPOAOIONBE30BaHMS, MOMOTHEHNUS
JHEPreTHYECKUX PECYpPCOB W COXPAaHEHHS NPUPOJHOTO DPABHOBECHS, OCO3HAHUS HEOOXOJIUMOCTH
OCepeKHOTO OTHOILICHUSI K IPUPOJIC U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHUSI OTBITA HCITOJIL30BaAHUS
MOJTyYEHHBIX 3HAHWHM JJIS TPUHSATUS TPAMOTHBIX PEIICHUM B CUTYAIUsX, CBS3aHHBIX C XUMHUYCCKUMU
SIBTICHUSIMU.

B yueOHOM 11aHe cpeaHero o0Iero oopa3oBaHus IpeaMeT «XUMUs» 0a30BOT0 YPOBHS BXOAWT B
COCTaB MPEIMETHOMN 00s1acTH «ECTeCTBEHHO-HAYYHBIC PEAMETHIY.

OO0mee 9rcno 4acoB, OTBENEHHBIX ISl M3YUEHUS XMMHH, Ha 0a30BOM ypOBHE CPETHETO OOIIEro
obpazoBanwmsI, coctaBisger 68 gacos: B 10 kimacce — 34 gaca (1 gac B Hememo), B 11 kmacce — 34 gaca (1
Yac B HEJEIIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKAA XUMUSA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenMer opraHM4YecKOd XUMHUU: €€ BO3ZHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B IOJYyYCHHHM HOBBIX
BEILLECTB U MaTepuasioB. Teopusi CTpOCHUs OpraHudyecKux coenuHeHuid A. M. bytinepoBa, €€ 0CHOBHBIE
nonoxeHusi. CTpyKTypHble (OpMYJBl OPraHMYECKHX BEIISCTB. | OMONOTrHs, W30MepHs. XHUMHUYECKas
CBA3b B OPraHUUYECKUX COETMHEHHSIX — OIMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBaenne o kinaccupuKaluyM OpPraHUYECKHUX BemlecTB. HoMmeHkKIarypa OpraHu4ecKux
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMS BAKHEHIIMX MPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOIbl H3YyYCHHs BEIIECTB M HX MPEBPALICHUH: O3HAKOMIJICHHE C
o0pa3uamMy OpPraHWYECKUX BEIIECTB M MaTepualaMd Ha HUX OCHOBE, MOJAEIMPOBAHHE MOJIEKYI
OpraHn4YCCKUX BCIICCTB, Ha6J]IOZ[eHI/I€ U OINHMCAHUC ACMOHCTPALMOHHBIX OIIBITOB IIO MNPCBpalICHUIO
OpPTaHWYECKUX BEIIECTB IIPH HArpEeBaHUH (TUTaBIIeHUE, OOYTIIMBAHHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — NMpOCTeNIINe NpeaCcTaBUTENN
aNKaHOB: (M3UYECKUE W XMMHYECKHE CBOWCTBA (peaklMy 3aMEHICHUS W TOPEHUs), HaXOXKICHHUE B
MIPUPOJIE, TOJIyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHH pAa. OTWiIeH U MpOMWIeH — MpocTeline
NpEACTaBUTENI  alKCHOB: (H3MYecKkne W XUMHUYECKHE CBOWCTBa (peakluu THUIAPUPOBAHUS,
rajJOreHUPOBaHMS, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aliH ), OIy4YeHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u meTunOyraaneH-1,3: cTpoeHre, BaKHEUIINE XUMIYECKHE CBOMCTBA
(peakuus nomumepu3anun). [loyueHre CHHTETHYECKOTO Kay4uyKa U PE3UHBI.

AJKMHBI: cOCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJIOTHUECKHH Psfl. AUETWIEH — MpOCTeHIIunii
NPEACTAaBUTENb AJKHUHOB: COCTaB, CTPOEHHE, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA (peakuuu
THIPUPOBAHMS, TAIOTEHUPOBAHHUS, TUAPATALIUH, TOPSHHUS ), TOTYyIeHUE U IPUMECHEHHE.

Apensl. benzom: coctaB, cTpocHHEe, (QU3MYECKHME W XHMHYECKHE CBOWCTBa (peakiuu
raJloreHUPOBaHMS U HUTPOBAHMUS), IOJyUeHUE U IPUMEHEHUe. 10yo: cocmas, cmpoenue, husuieckue u
Xumuueckue CeoUcmea (peakyuu 2an02eHUpPOSanusi U HUMPOBAHUS), NOJAYHeHUue U NpuUMeHeHue.
TokcuyHOCTH apeHOB. 'eHeTHYeCKast CBSA3b MEXAY YIVIEBOJOPOAAMM, IPUHAJIIEKAIMUMH K Pa3IMYHbIM
KJIaCCaM.

ITpupoaHbie UCTOYHUKH YyriieBogopoaoB. [Ipupoanslii ra3 u nonytHsle HeTsAHbIE Ta3bl. Hedtb 1
e€ mnpoumcxoxknenue. CrocoObl mepepaboTkum He(TH: TIEPErOHKA, KPEKUHT (TepMHYECKHH,
KaTaMTHYeCKuil), muponu3. [IpoaykTel nepepaboTku HedTH, MX TPUMEHEHHE B MIPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IpOAYKTHI €ro nepepadoTKy.

9KCHepI/IMeHTaJ'H)HLIe MCTOJZIbI HMU3Y4YCHUA BCELIECTB U HUX HpeBpaHIeHHﬁI O3HaKOMJICHHUE C
o0pa3namu TIacTMacc, KaydyKoB U pe3uHsbl, kouiekin «HedTe» u «Yromby, MoJenupoBaHue MOJIEKYI
YIJIEBOOPOIOB U TaJOT€HONPOM3BOAHBIX, IIPOBEJACHNE NPAKTHUYECKOH paboThbl: MOMydYeHHE 3THIIEHA U
U3YyYEHHUE €T0 CBOMCTB.

Pacuérnele 3anaun.

BorunciieHnst mo ypaBHEHMIO XUMHMYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA WJIM MPOAYKTA PEaKIHMU MO HU3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 MCXOTHBIX
BEIIECTB MJIH MPOAYKTOB PEAKIINH).

Kuciopoacoaepskamnue oprannyeckue coeIuHeHUs

[IpenenvHble OJHOATOMHBIE CIIUPTHL. METaHON M 3TaHOJN: CTPOCHHUE, (PU3HUYECKHE U XMMHUYECKHUE
CBOHMCTBAa (peakmWu C aKTUBHBIMH MeETaJUIaMH, TaJOTr€HOBOIOPOJAAMH, TOPEHHUE), NPUMCHEHHE.
Bonoponubie cBS3M MEXIy MOJEKyJaMH crnupToB. [leiicTBme MeTaHOJla M ATaHOJNA Ha OPraHU3M
YeJI0BeKa.

MHoroaToMHble CIHUPTHI. DTWICHIJIUKOIb M TIHMLEPHH: CTPOCHHE, (QU3NYECKHUE M XUMHUYECKHUE
CBOMCTBA (B3aHMOHeﬁCTBHe CO IICJIOYHBIMHU METallaMU, Ka4Y€CTBCHHas pCaKnud Ha MHOI'OATOMHBIC
crupThl). JleficTBUe Ha opraHu3M denoBeka. [[puMeHenne riaumnepuHa v 3TUIICHTITUKOJIS.




®DeHOoI: CTpOCHHE MOJEKYNbl, (U3MYECKHE W XUMHUYECCKHE CBONCTBA. TOKCHYHOCTH (peHora.
[Ipumenenue ¢eHoma.

Anpneruapl U kemoHvl. DopManbAeru], aleTaubAerH: CTpOoeHHe, (QU3NYeCKHe W XHMHUYECKHUE
CBOWCTBa (peaKH OKHCIICHHUS U BOCCTAHOBIICHHSI, KAUECTBEHHBIE PEaKIMN), TOTyUeHUE U TIPUMEHEHHE.

OOHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHCIOTHL. MypaBpHHAsE ¥ YKCYCHAas KHCIIOTHI:
cTpoeHHe, (DM3MYECKHEe W XMMHYCCKHE CBOMCTBa (CBOMCTBa, OOmMME IS Kilacca KHCIOT, PEaKIIHs
ITepUUKALNK), TTONyuYeHHEe U NpuMeHeHue. CTeapuHOBas W OJEWHOBAs KUCIOTHI KaK MpeACTaBUTEIN
BBICIINX KapOOHOBBIX KUCIIOT. MBLTa KaK COJIM BBICIITNX KapOOHOBBIX KHCJIOT, HX MOIOIIEe JefiCTBIE.

Croxxable 2QUPH Kak MPOU3BOIHBIC KapOOHOBBIX KHCIOT. ' MIpoiu3 CIOXHBIX 3(upoB. JKuphl.
I'maponus sxxupos. [Ipumenenue xupoB. bruonorndeckas poib KHUPOB.

YrneBoapl: cocTaB, KiaccH(uKalmus YriaeBoAoB (MOHO-, AW- W Tojucaxapuisl). [mrokoza —
MPOCTEHIINIT MOHOCAaXapuA: OCOOCHHOCTH CTPOEHHS MOJIEKYINBI, (pr3MdecKkne M XUMHYECKHEe CBOWCTBA
(B3ammopeiictBue ¢ ruapokcuaom meau(ll), okucnenune amMMuadHbIM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHUPOJE, MPUMEHEHHE, OMOIOTHYECKasl POIlb.
®oTtocuHTe3. PPYKTO3a KaK U30MEP IIIHOKO3BL.

Kpaxman w memmono3a Kak NpuponHbie momuMepbl. CTpoeHHe KpaxMmana W IEJUTIONIO3BL
Ouznueckre 1 XUMUIECKHE CBOMCTBA KpaxMaia (THAPONIN3, KAYeCTBECHHAS! PEaKIIHsI C HOJIOM).

OKCTepUMeHTaIbHbIE METOIbI M3YYEHHUS BEIIECTB M X MPEBpAIllEHU: TpOBeaeHNEe, HAOII0IeHNE
W OIMCaHWe JEMOHCTPAlMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIE PEAKIUH OJHOATOMHBIX
crupToB (OKKciIeHre aTanona okcuaom Meau(1l)), MHOroaToMHBIX CIUPTOB (B3aMMOJECTBHE TIIUIIEpHUHA
¢ tuapokcuaom wmenu(ll)), ampaerunoB (OKHCICHHWE aMMHAYHBIM pacTBOpoM okcupa cepebpa(l) u
ruapokcunom Meau(ll), B3amMopeiicTBue Kpaxmaiia C HOIOM), TPOBEACHHE TMPAKTHYECKOH paboThHI:
CBOICTBA pacTBOpa YKCYCHON KHCIIOTHI.

PacuérHeie 3anaun.

Brruricnenuss o ypaBHEHHIO XHUMHYECKOW peakuuu (Macchl, 00b&éMa, KOIMYECTBa HCXOJHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIMH 10 M3BECTHHIM Macce, 00bEMY, KOJIMYECTBY OIHOTO W3 HCXOJTHBIX
BEIICCTB WM MPOIYKTOB PEAKIIHN).

A3zoTcozepxKale OpraHuuecKiue COeAMHEHHS.

AMPHOKHUCIIOTBI Kak aM(OTepHbIE OpraHuYecKne coequHeHns. Du3mueckne W XUMHYECKHE
CBOWCTBa aMUHOKHUCIIOT (Ha MpUMepe TIunrHa). bronornveckoe 3HaueHue aMHHOKHCIOT. [lenTuabr.

Benku kak npupoHBIE BEICOKOMOJIEKYIISIpHBIE coequHeHus. [lepBiuyuHas, BTOpUYHAS W TPETHYHAS
CTpYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB: THAPOIIN3, JIEHATYPAIIKs, KAaUeCTBEHHBIE PEaKI[UN Ha
Oenkm.

OKcrepuMeHTaNbHBIE METOJIBI N3YyUCHHSI BEIIECTB M UX MPEBpaIllcHUi: HAONII0JICHUE W OTHCaHHe
JIEMOHCTPAIMOHHEIX OIBITOB: ACHATYpaIis OSIKOB IIPH HArPEBaHUU, IBETHBIC PEAKIINN OEIKOB.

BbicokoMolieKyIsipHBIE COeTUHEHUS

OCHOBHBIE TIOHSITHS XUMHH BBICOKOMOJICKYJSIDHBIX ~ COEIMHEHWI: MOHOMEp, MOJHMeEp,
CTPYKTYpHOE 3BEHO, CTETEHb MOJUMEPU3AINH, CpeIHss MoJeKynspHas Macca. OCHOBHBIE METOJBI
CHHTE32 BHICOKOMOJIEKYJISIPHBIX COSIMHEHUH — TIOTTMMEPHU3AIUs U MTOJNKOHICHCAITHS.

OKCliepUMEHTANBHBIE METOJIbI W3YyYeHHs BEIIECTB M WX TNPEBPAllCHUH: O3HAKOMJICHHE C
o0pa3iamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeAMETHBIX CBsI3€d NpU HM3ydeHUH opraHudecko xumuu B 10 kjacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W TOHSTHH,
SIBIISIOIUXCS CUCTEMHBIMH IS OT/IENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE NOHSATHA: SIBICHHE, HAY4HBIH (pakT, rumoresa, 3aKOH, TEOPHs,
aHalM3, CHHTE3, KJIacCU(UKAIWs, [EePHOJUYHOCTb, HAONIOJCHUE, U3MEpEHHEe, OJKCIICPUMEHT,
MOJIEJTMPOBaHHE.

Odusnka: Marepus, SHEpPrusi, Macca, aToM, d3JEKTPOH, MOJIEKyJa, JHEPreTHUECKHH YPOBEHbD,
BEIIECTBO, TeNo, 00BEM, arperaTHOEe COCTOSIHHWE BEIIECTBa, (pU3WYeckne BENWYMHBI M CJUHUIBI WX
U3MEpPEHHUS.

Buonorus: kierka, opranusMm, Ouocdepa, oOMEH BemlecTB B OpraHusme, (HOTOCHHTES,
OMOJIOrMYECKM aKTUBHBIE BellecTBa (OeNIKH, YII€BOABL, )KUPbI, HEPMEHTEHI).

I'eorpadusi: MHHEpANbL, TOPHBIE TIOPOJIBL, TIOJIE3HBIE UCKOIAEMbIE, TOTLUTHBO, PECYPCHI.



TexHoJIOTHS: TIHIIEBEIS IMPOAYKTEI, OCHOBBI pPalfMOHAJIBHOI'O0 IIHTaHWA, MOIOIINE CpPEACTBA,
JICKAPCTBECHHBIC MW KOCMETHYCCKHUE IIpCriapaTtbl, MaTCpuajJbl M3 MHNCKYCCTBCHHBIX H CHHTCTHYCCKUX
BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHUH

XUMHUUECKHI deMeHT. AToM. SInpo atoma, W30TOmbl. DJIEKTPOHHAs 000104Ka. DHEpreTHUECKUe
YpOBHH, TOIYpOBHH. ATOMHBIE oOpOHTamu, s-, p-, d- 3meMeHTH. OCOOEHHOCTH pacHpeCIICHUS
AJIEKTPOHOB TIO OpOWTAIsIM B aTOMax »JJIEMEHTOB IIEPBBIX UYETHIPEX MEPUONOB. OIIEKTPOHHAS
KOH(UTYpaIns aTOMOB.

[Tepuoanueckuil 3akoH u Ilepuoanueckas cucreMa xumudeckux snemeHtoB . Y. Menaeneesa.
CBs13b IEPUOIUICCKOTO 3aK0HA U Ileproauieckoil cucTeMbl XUMHYecKuX 35eMenToB [[. M. Menneneena
C COBPEMCHHOH TEOpPHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MCHCHHS CBOWCTB XHMHYCCKHUX
3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BELIECTB IO TpyINnaMm M INepuojaMm. 3HadeHHe
MEPUOIUYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BemecTBa. XUMUIECKast CBA3b. BHUIBI XUMUYECKOW CBs3M (KOBAJIEHTHAS HETOJSIPHAS U
MOJIAPHASI, WOHHAs, MeTaJulmueckas). MexaHM3Mbl 00pa30BaHUs KOBAJICHTHOW XHMHYECKOW CBSI3U
(oOMeHHBIH M JTOHOPHO-aKIENTOPHBIHN). BomopomHas cBs3b. BaneHTHOCTB. DNEKTPOOTPULIATEILHOCTS.
Crenenb okucieHus. IOHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTRA.
Tunsl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

IlonsiTue O AMCHEpPCHBIX cUcTeMaxX. VCTUHHBIE W KOJUIOMIHBIE pacTBOpbl. MaccoBas m0is
BEILECTBA B PaCTBOPE.

Knaccudpukanus HeopraHMUecKHUX coequHeHUi. HoMmeHknaTypa HEOpPraHMYeCKHX BEIECTB.
I'enerudeckas cBA3b HEOPraHUYECKUX BELIECTB, PUHAIIEKAIIUX K Pa3IMYHBIM KIaccaM.

Xumudeckas peaxius. Kiiaccupukaus XuMHIeCKUX peakiinii B HEOPTaHMIECKOW U OPTaHUIeCKOH
XUMHH. 3aKOH COXpaHEHHsS MacChl BEIECTB, 3aKOH COXPAaHEHWS M NPEBpallleHus SHEPruH IpHU
XUMHUYECKUX PEAKIIHSIX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3IndHBIX GakTopoB. OOpaTHMBIE peakiiui. X UMHYECKOe
paBHOBecue. DakTophbl, BIUAIOIINE Ha COCTOSHUE XUMUUecKoro paBHoBecud. [Ipunnun Jle Hlatense.

OnexTponutndeckas auccoruanus. CuiabHbIE U c1a0ble IeKTpoauThl. Cpesia BOAHBIX PacTBOPOB
BEILECTB: KUCIAsl, HEUTpaJlbHas, IICIIOYHAS.

OKHCIIUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

OKCTepUMEHTaJIbHBIE METOJbl M3Y4EHHUS BEIIECTB M MX MPEBpallleHUil: JEeMOHCTpalus TaOiuIl
«llepuoguueckas cucreMa xumuueckux snemeHtoB JI. WM. MeHnpneneeBa», H3ydeHUE MOJENEH
KPUCTAJUTMYECKUX PENIETOK, HAOJIOJeHNe W ONHCAaHWE IEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX OITBITOB
(pa3noxeHue IMEpoKCHIa BOJAOpPOJa B MPUCYTCTBUM KaTalW3aTopa, OIpENeNeHHEe Cpebl PacTBOPOB
BEIICCTB C TMOMOIIbI0 YHUBEPCAILHOTO WHAMKATOPA, PEaKIMH HMOHHOTO OOMEHa), TNPOBEJCHUE
MPaKTHUECKOH paboThl «BiusHIE pa3nyHBIX PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIHM.

PacuértHeble 3agaun.

Pacuérel mo ypaBHEHMSM XMMMUYECKUX PEaKLIHA, B TOM 4YMCIE TEPMOXUMUYECKHE pacCHETBhl,
Pacy€ThI C UCIIOJIB30BAHUEM MOHSITHUS «MACCOBAsSI IOJISI BEILIECTBAY.

Heopranuyeckast xummus

Hemertamnsl. ITonoxxenne HemeramwioB B [lepuoanueckoil cucteme XUMHUYECKUX AieMeHToB 1. 1.
MengeneeBa U OCOOEHHOCTH CTpOeHHS aroMoB. (DU3WYECKHE CBOWCTBA HEMETAJUIOB. AJUTOTPONHUS
HEMEeTaJJIOB (Ha MpUMepe KUCJIOpoa, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BKHEHIIINX HEMETAJUIOB (TAJIOT€HOB, CEphl, a30Ta, Gocdopa, yriepoaa u
KPEMHHS) U UX COSAMHECHHHA (OKCHUIOB, KUCIOPOCOACPKAIINX KUCIOT, BOJAOPOIHBIX COCTUHCHUN).

IIpuMeHeHre BaKHEHIITNX HEMETANIOB U UX COCAMHEHUM.

Mertamnbl. [lonoxenue metamnoB B I[lepuoanueckodt cucreMe xumMudeckux snementoB [1. WM.
MenneneeBa. OCOOCHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JI0UYEeK aTOMOB MeTayuioB. OO0mme (hr3mdecKue
cBoiicTBa MeTayioB. CIUTaBbl METAJUIOB. DIIEKTPOXUMHUUYECKUH P HAIPSHDKEHUH METaJIOB.



XUMHYeCKHEe CBOHCTBA BOKHEWIINX METAUIOB (HATPHH, Kalui, KalblUA, MAarHWUH, aTlOMHHHMA,
IIUHK, XPOM, JKEJIe30, MEIb) U UX COSTUHCHUI.

OO61mue criocoObI oTydeHus MeTauioB. [IpuMeHeHre MEeTaIOB B OBITY M TEXHUKE.

OKCIEepUMEHTAIBHBIE METOABl M3yUCHHUs BEIIECTB M WX MPEBPAIICHUM: H3ydeHHE KOJUICKIIUU
«MeTtamIsl M CIUIaBBI», 00pa3oB HEMETANIOB, PEIICHHE SKCIEPHMEHTANBHBIX 3a7ad, HAaOIIOACHUC H
OTHMCaHue JIEMOHCTPAITMOHHBIX W JTA0OPATOPHBIX OIBITOB (B3aWUMOACHCTBHE THAPOKCHIA ATIOMUHUS C
pacTBOpaMu KHCJIOT U IIEJIOYeH, KAUeCTBEHHBIC PeaKIMU Ha KAaTHOHBI METAJUIOR).

Pacuérnnie 3amaun.

Pacuérer macchl BemecTBa Wi 00bEMa ra30B MO0 M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce N
00BEMY OZTHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEUIECTB, pACUEThl MacChl (00bEMa, KOJIMUYESCTBA BEIICCTBA)
MPOJIYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECCTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B 00€CIEYCHHWH 3KOJIOTUYECKOMN, JHEPreTHYECKOW W THINEBOM O€30MacHOCTH,
pa3BUTUHM MeIULUHEL. [[OHATHE 0 HAYYHBIX METO/IaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIUM.

IIpencraBienns 00 OOMIMX HAYYHBIX NPUHIMIAX MPOMBIIUIEHHOTO TOJMYYSHHS Ba)KHEUIITHX
BEIISCTB.

UenoBek B MHpE BEIIECTB H MaTEpPHANIOB: BaKHEHIIME CTPOUTENIBbHBIE MaTepualbl,
KOHCTPYKLIMOHHBIE ~MaTepuajbl, KpacKd, CTEKJIO, KepamMuKa, MaTepuaibl g JJIEKTPOHUKH,
HaHOMaTepHaibl, OPraHUIEeCKHE U MIUHEPAIBHBIC YI0OPEHNUS.

XuMHs U 370pOBBE UEJIOBEKA: MpaBHJIa HCIOIH30BaHUS JICKAPCTBCHHBIX IPENapaToB, MpaBUiia
0€30MMacHOro UCIOJIB30BaHMSI ITPEIapaTOB OBITOBON XUMHUH B ITOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXIpegMETHBIX CBs3CH MpH HM3ydeHHH OOIIeH M HeopraHumdyeckoil xumuu B 11
KJIACCE OCYIIECTBISACTCS 4Yepe3 MCIIOJIb30BaHUE KaK OOIIUX ECTECTBEHHO-HAYYHBIX IOHSATHHA, TaK U
MOHSTUH, SIBISIFOLINXCSI CACTEMHBIMU AJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mre ecTecCTBEeHHO-HAy4YHBIC TOHATHS: HAYYHBIM (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHaJu3,
CUHTE3, Kiaccuukamus, MEepHOAMYHOCTh, HAOJIOJACHHUE, SKCIICPUMEHT, MOJICIIMPOBAHUE, HU3MEPCHUE,
SIBJICHUE.

®u3uka: Marepusi, DSHEpPrusi, Macca, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaJMOaKTUBHOCTh, MOJICKYJIA, PHEPTCTHYCCKUI YPOBEHB, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHUE
BEIICCTBA, (PU3NYCCKUE BETUUMHBI U SIMHUIIBI UX U3MEPCHHUS, CKOPOCTb.

buonorus: kimeTka, opraHM3M, 3KOcHCTeMa, OWocdepa, Makpo- ¥ MHUKPOIIEMEHTHI, BUTAMHHEI,
0OMeEH BEIIEeCTB B OpraHu3Me.

I'eorpacdusi: MUHEpaJIbl, TOPHBIE IOPOJIbI, TOJIE3HBIC HCKOMIAEMbIE, TOTUTUBO, PECYPCHI.

TexHonorusa: XuUMUYECKas MPOMBIIUIEHHOCTb, METALIYprusi, HPOU3BOJACTBO CTPOUTEIBbHBIX
MaTepUaloB, CEIbCKOXO3HCTBEHHOE MPOW3BOJICTBO, MHINEBAs MPOMBIIUICHHOCTh, (apMalieBTHIeCKas
MPOMBITIUICHHOCTh, TPOU3BOJICTBO KOCMETHYECKUX IIPEmapaToB, IPOU3BOJICTBO KOHCTPYKIIHOHHBIX
MaTepHaIOB, DJICKTPOHHAS IPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHIA ITPOTPAMMBI II0 XMMUU HA BA30BOM
YPOBHE CPEJJHET'O OBIIIEI"'O OFPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHHA K PE3yIbTaTaM OCBOEHHS OOYYAIOMIMMHUCS MPOrpaMM
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METampeAMETHBIM M MpeaMeTHeIM). Haydno-
METOJUYECKOH OCHOBOHW ISl pa3pabOTKH IJIAHHPYEMBIX PE3yJbTaTOB OCBOCHHS IPOTPAMM CPEITHEro
o011ero 00pa3zoBaHUs ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MTOAXOI.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOAXO0JIOM B CTPYKTYpPE JINYHOCTHBIX PE3YJIbTaTOB
OCBOCHHMSI TIpeaMeTa «XUMHS» Ha YpOBHE CpeAHEero oOmero oOpa3oBaHUSI BBINENEHBI CIIEAYIOIIUE
COCTaBJISTIOIIHE:

Ooco3HaHue OOyYaroIMMKCS POCCHUICKONH TpaKIaHCKOM HMISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOTIPENIETICHHUIO;

HaJIMYHe MOTHBAINH K O0YIEHUIO;

[[eJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKAEHWH JHMYHOCTH HA OCHOBE KITFOUEBBIX
LHEHHOCTEH U UCTOPUYECKUX TPAAUIMHA 0a30BOM HAYKH XUMHUU;

TOTOBHOCTh W CIHOCOOHOCTh OOYyYalONIMXCS pPYKOBOACTBOBAaTHCS B CBOEH JeSATENHFHOCTH
[IEHHOCTHO-CMBICIIOBEIMH YCTaHOBKAaMH, IPUCYIIIMMH I[EJIOCTHON CHCTEME XUMHYECKOTO 00pa30BaHUS;

HaJIM4Me TMPaBOCO3HAHMS IKOJOTMYECKOH KYJIBTYPBl M CHOCOOHOCTH CTaBUTh LETH U CTPOUTH
JKU3HEHHBIE TUIAHBI.

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS TpeaMeTa «XWMHsD IOCTHUTAIOTCS B €IMHCTBE Y4eOHOU U
BOCIHMTATENbHOMN JESTETbHOCTH B COOTBETCTBUU C TYMaHMCTUYECKHUMHM, COLMOKYJIBTYPHBIMHU, TyXOBHO-
HPaBCTBCHHBIMU LIEHHOCTAMH W HJeajaMd POCCHHCKOTO TPaKAaHCKOTO OOIlIecTBa, NPUHATHIMUA B
oOmmecTBe HOpMaMH W TIPaBHJIAMH TIOBEACHHUS, CIIOCOOCTBYIOIIUMH IPOIIECCAM CaMOIIO3HAHUS,
CaMOpa3BUTHS ¥ HDABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YIaOIIUXCA.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS IMpeaMera «XHMHD» OTPaKaloT cHOPMUPOBAHHOCTH OIBITA
MO03HABATENIFHON M MPAKTUYECKOH ACATEIHHOCTH OOYyUYaIOMIUXCs M0 peann3aluyl MPUHATHIX B 00IIeCTBE
[EHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamaaHcKOro BOCIUTAHMS:

0CO3HaHHUS 0OYUYAIOIMIMMHUCA CBOMX KOHCTHTYLIMOHHBIX TPaB U OOSA3aHHOCTEH, YBOKEHHS K 3aKOHY
Y TIPaBOTIOPSJIKY;

MIPEJICTABJICHHUS O COMATBHBIX HOPMaX W MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUHA B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JESATENBHOCTH TPH CO3JAaHUM YUYEOHBIX TPOEKTOB,
pelIeHnn y4eOHBIX 1 MO3HABATEIHHBIX 33/1a4, BRITIOJTHEHUH XUMUYECKUX DKCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMATH M NMPUHUMATh MOTHBEI, HAMEPEHUS, JIOTUKY W apTyMEHTHl IPYTHX TpH
aHaJM3e pa3InIHbIX BUJIOB y4eOHOU JeATETbHOCTH;

2) naTpMOTHYECKOr0 BOCIIUTAHMA:

[IEHHOCTHOT'O OTHOIIICHUS K ICTOPUYECKOMY M HAyYHOMY HACJIEINI0 OTEUECTBEHHON XUMIH;

YBaKEHHS K IPOIECCY TBOPUYECTBA B OOJIACTH TEOPHUHM M TPAKTUYECKOTO NPHUMEHEHUs XUMHH,
OCO3HaHUSl TOTO, YTO JOCTIKEHHUS HAayKH €CThb PEe3ysbTaT JIUTENbHBIX HaOII0AEHUN, KPOMOTIUBBIX
HKCIIEPUMEHTAIBHBIX TIOUCKOB, IOCTOSHHOTO TPY/Ia YUEHBIX U MTPAKTHKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B TOJYYCHHU U IOCIEIYIONEM aHann3e WH(OOpMaIuu O
MIEPETOBBIX JOCTHKEHHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TIOBEJCHHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallMH, CBA3aHHbIE C XMMHUYECKUMH SBICHHUAMH, W TPHUHAMATh
OCO3HaHHBIE PEIIEHHSI, OPUEHTHPYACh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHNE U MOCTYNKH CBOUX TOBApHILEH C MO3UINN HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHHE MOCIEACTBUNA ITHX ITOCTYIIKOB;

4) dpopMupoBaHHsA KyJbTYPbI 310POBb:

NOHUMAaHUsl IIEHHOCTeW 3J0poBOro W  Oe3omacHOro o0Opa3a JKM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIECHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXHYECKOMY 340POBbIO;

COOJIIOJICHHUS TIpaBIJI O€30MIaCHOTO OOpaIleHNUs C BEIIECTBAMU B OBITY, TOBCEJHEBHOW KU3HU H B
TPYIOBOH I€ATEIBHOCTH;



NOHUMAaHUA IIEHHOCTH INpaBWJ MHIUBUYalTbHOTO U KOJIJIEKTHBHOI'O 0€30IIaCHOrO IOBEJICHUS B
CUTyalUsIX, YIPOKAIOIIUX 30POBBIO U JKU3HH JIIOJIEH;

OCO3HAHMS TIOCJIEACTBUH M HENPHUATUS BPEAHBIX NPUBBIYEK (YMOTPEONECHUS  aJKOTOJS,
HapKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIIEN0BATEIbCKOM NESTENbHOCTH, OOIECTBEHHO
TI0JIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKH Ha aKTMBHOE Y4acTHE B PEHICHHH IPAKTHYECKUX 3a[a4 COLMAIbHON HANPaBICHHOCTH
(B paMKax CBOETO Ki1acca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY M3YYCHHIO Mpogecchuil pa3inuyHOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAaHUM 110 XUMUH;

YBa)KEHUS K TPYAY, JIOIAM TPyJa U pe3yIbTaTaM TPYAOBOU AESATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHIMBHUAYaJbHON TpAcKTOpUU OOpa3zoBaHusi, OymyIIei
npodeccu ¥ peann3aniu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CITOCOOHOCTEH K XMMHH, HHTEPECOB | ITOTPEOHOCTEH 001IIeCTBa;

6) 3K0JI0TrM4eCKOro BOCIIUTAHUS:

9KOJIOTHYECKH 1eI1ecO00pPa3HOr0 OTHOIICHHS K MPUPOJIE, KaK UCTOYHHKY CYIIECTBOBAHUS KU3HU
Ha 3eMmiie;

NOHUMAaHUS TJI00aJbHOTO XapakTepa »SKOJOTHYECKHX NPOoOJIeM, BIHMSIHHUS 3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOMN CPEIbL;

OCO3HAaHMSI HEOOXOAWMOCTH WCIONB30BaHMUs JOCTHIKCHUH XHMHUHU Ui pElIeHHS BOIPOCOB
PaIOHAIBHOTO IPUPONOIIOIb30BAHHS;

AKTUBHOT'O HEIPUSTUS ACUCTBUM, MPUHOCALIMX BpPEI OKPYKAIOIIEH NMPUPOJHOU cpele, yMEHUs
MPOTHO3MPOBATh HEOJIATONPHUATHBIE JKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JIeHCTBUH U
MIPEeOTBPAIATh UX;

HaJIMYMs Pa3BUTOTO 3KOJIOTMUYECKOTO MBIIIJIEHHS, DKOJIOTHIECKON KYJIBTYpEI, ONBITA IEATEIBHOCTH
SKOJIOTMYECKOM  HAaNpaBlI€HHOCTH, YMEHHS  PYKOBOJACTBOBAaThCS HMH B II03HABaTENbHOM,
KOMMYHHUKAaTHBHOM M COLMAJIbHOW NPAaKTHKE, CINOCOOHOCTM W YMEHHS AaKTUBHO TPOTHUBOCTOSTh
uaeonornu XxeMohoouu;

7) EeHHOCTH HAYYHOT' 0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHS
HayKd 1 00IIeCTBEHHOM NPaKTHKH;

NOHUMaHUs cneun(UK XUMUHM KaK HayKH, OCO3HaHMS € posr B (POPMUPOBAHUN PALMOHAIBHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM [EIOCTHOTO TMPEJCTAaBICHUSI 00 OKpYXKAIOIIEeM MHUpE KaK O €IHHCTBE
NPUPOAbI M YEJIOBEKa, B MO3HAHWM IPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH NMPOOJieM COXpaHEHUs
MIPUPOJTHOTO PaBHOBECHS;

yOeXKAEHHOCTH B OCOOOH 3HAYMMOCTM XHUMHHU JUI COBPEMCHHOM IMBWIM3AlUU: B €6
TYMaHUCTHYECKON HAIPABICHHOCTH U BaYKHOM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHALHON KYJIBTYpHI,
peLIeHNN TI00abHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHsI YEJIOBEYECTBA — CHIPHEBON, SHEPreTHYECKOMH,
MUIIEBONH M DKOJOTMYECKO 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYeHUH YCIOBHH YCIICIIHOTO
Tpy/a ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KaXKIOTO UiieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW IPAMOTHOCTH: TIOHUMaHUs CYIIIHOCTH METO/IOB MTO3HAHMS, HCIIOJIB3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh IOJIydaeMble 3HAHMS IJISl aHajdu3a U OOBSICHEHUS
SBJICHUI OKPYXAlOIIero MUpPa M TMPOUCXOJAMIMX B HEM H3MEHEHMH, YMEHHUsS neiaTb 00OCHOBaHHBIC
3aKJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M HMMEIOIIMXCS JAHHBIX C LENbI0 MOIYyYEHHS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENILHO KCIIONB30BaTh XMUMUYECKUE 3HAHUS JUIs PElIeHHs MpodlieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIIHAX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TENTbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY O0pa30BaHUIO W CaMOOOpPa30BaHMIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSM TPy B pa3IMYHbIX cepax npodhecCHOHaIbHON NeITeNbHOCTH.

METANPEJIMETHBIE PE3YJIbTATbBI



MerTamnpenMeTHble pe3yabTaThl OCBOCHUS YYeOHOTO NpenMeTa «XUMHEs» Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHUs BKIIOYAIOT:

3HauuMbIC IS (OPMHPOBAaHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS  MEKIUCIHMILTHHAPHBIC
(MeXTIpeIMETHBIC) OOIICHAYYHBIC TMOHSTHS, OTPAXKAIONIME IEJIOCTHOCTh HAyYHOW KapTHHBI MUpa W
cnenn(pUKy METOJIOB MMO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsl, BEIIECTBO, SHEPI U,
SIBJICHUE, TPOIECcC, CHCTeMa, HAYYHBIA (aKkT, MPUHIIMII, TUTIOTE32, 3aKOHOMEPHOCTh, 3aKOH, TEOPHH,
UCCJIC/IOBAHNE, HAOIIOICHUE, U3MEPEHHE, DIKCIICPUMEHT U IPYTHUE);

VHHUBEpCalbHbIC Y4eOHbIC JeHCTBHS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETyJSTHBHBIC),
obecrieunBatonyie (popMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH U COIUAIBHON KOMIICTCHIIUU
oOyJaronuxcs;

CIIOCOOHOCTH o0yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTIMHAPHEIE,
MHUPOBO33PEHUYECKIE 3HAHWS W YHUBEPCAIbHbIC ydeOHBbIC JCUCTBHS B MMO3HABATEILHOW W COIUATBHOMN
MIPAKTHKE.

MeranpeaMeTHbIE  Pe3yJbTaThl  OTPAXKAOT  OBIAJCHHE  YHUBEPCAIBHBIMU  YYCOHBIMU
MO3HABATEILHBIMI, KOMMYHUKATHBHBIMU U PETYISITUBHBIMU JICHCTBUSMH.

OgiajieHHe YHUBEPCATBLHBIMH Y4eOHBIMYU MO3HABATEILHBIMH JICHCTBUAMU:

1) 6a3oBble JIOrMUYeCKHe JIelicTBHS:

CaMOCTOSITETTbHO POPMYITHPOBATE M AKTYaTH3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pACCMATPUBATh;

OTIPENIENIATh LENU JCATEIIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JTOCTHIKCHHSI, COOTHOCHTh
PE3YIBTATHI ACATCIIBHOCTHU C IMOCTABJICHHLBIMU LCIISAMU,

HCIIOJIb30BAaTh IMIPHU OCBOCHUN 3HAaHUH HpI/IéMBI JIOTUYECKOI'O0 MBIINIJICHUSA — BBIACIIATE XapPaKTCPHBIC
NPU3HAKW MOHATUI W yCTAHABIHMBATH MX B3aWMOCBA3b, UCIONB30BaTh COOTBETCTBYIOIUE MOHATHS JIJIS
00BsICHEHHS OTICIBHBIX (PaKTOB U SIBJICHUI;

B])I6I/IpaTb OCHOBaHHA U KPUTCPUU IJIA KJ]aCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaK].[PIfI;

YCTaHABIUBATh MPUIUHHO-CIICICTBCHHBIC CBSI3U MEXK]Ty U3y4aeMbIMHU SIBICHUSIMU;

CTPOWThL JIOTMYECKUE PACCYXKICHHsS (MHAYKTHBHBIC, JCIYKTUBHBIC, TI0 aHAJIOTHH), BBIABISTH
3aKOHOMEPHOCTH W TIPOTUBOPEYHMs] B pacCMaTpUBAEMBIX SIBICHHAX, (HOPMYIHPOBATH BBIBOABI U
3aKJIIOUCHUS;

NPUMEHSTH B MpOIecce MO3HAHUS, UCTIONB3YEMbIC B XUMHH CHMBOJINYECKUE (3HAKOBBIC) MOJICIIH,
MpPeoOpa3oBbIBATE MOJICIILHBIC MPEACTABICHUS — XMMHUYCCKUEM 3HAK (CHMMBOJI) 3JIEMEHTa, XUMHUYECKas
dopMysia, ypaBHCHHE XUMHUECKOM pEeaKlUi — IPU PEHICHUH YY€OHBIX MO3HABATEIBHBIX U MPAKTUUICCKUX
3aja4, MPUMEHITh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS JJS BBISIBICHHS XapaKTEPHBIX MPH3HAKOB
W3y4YaeMbIX BEIIECTB U XUMUYCCKHX PEAKIIHH.

2) 6a3oBbIe HCCIEI0BATEILCKUE € CTBUA:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHHS BEINECTB U XUMHUECKHX PEaKIIHA;

(bopMyIHPOBATh SN U 337]a4d HCCIICAOBAHMS, UCIIOIb30BATh MOCTABICHHBIC M CAMOCTOATEILHO
chopMyIMpOBaHHbIE BOMPOCHI B KAauyecTBe WHCTPYMEHTA ITO3HAHUS M OCHOBHI Ui (OPMHUPOBaHUS
TUIIOTE3bI 10 MPOBEPKE NPABUIIBHOCTHU BBICKA3bIBACMBIX Cy)K):[eHPIfI;

BJIaJICTh ~HABBIKAMH  CAMOCTOSITCNIBHOTO  IUTAHUPOBAHWST M MPOBEACHUS  YYCHUYCCKUX
JKCIICPUMEHTOB, COBEPIICHCTBOBaTh YMEHHS HAOJIOJaTh 3a XOJOM IpOIEcca, CaMOCTOSTEIbHO
MPOTHO3UPOBAThH €0 PE3yNbTaT, POPMYIHPOBATH 00OOIIEHHS U BBIBOJIBI OTHOCHUTEILHO JOCTOBEPHOCTH
Pe3yIbTATOB UCCIICIOBAHUS, COCTABIIATH OOOCHOBAHHBINA OTYET O MPOJICTAHHONW PaboTe;

npuoOpeTaTh OMBIT YUYCHHUYECKOW HCCIIEOBATENbCKON U MPOSKTHOW AEATENLHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PEIICHUs IPaKTHYCCKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHHUSI.

3) padora c uHpopmManmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX WH(opManmu (HaydyHO-TIOMYJSPHAs JIHTEpaTypa
XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIE MTOCOOWS, pecypchl MHTepHETa), aHATHM3UPOBATh HH(POPMAIIHIO
pa3iIMuYHBIX BHUJOB M (OPM TPEJACTABICHHS, KpPUTHYECKH OIEHUBaTh €€ JOCTOBEPHOCTh U
HEIMIPOTUBOPECUNBOCTD,

(hopMyJIUPOBaTh 3aMPOCHl U MPUMEHATh Pa3jIMUHbIe METObI IPU MOUCKE M 0TOOpe MH(OpMAIIUH,
HEOOXOMMOH JIJIsl BBIITOJTHEHMSI YIeOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HWCHOJB30BaHHS HH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX ~ TEXHOJOTHHA U
Pa3INYHbIX ITOMCKOBBIX CUCTEM;



CaMOCTOSITEJILHO BBIOMpAaTh ONTHMAJbHYIO (OpMYy MpeacTaBiIeHUs HHPOPMAIUH (CXEMBI,
rpaduku, JUarpaMMsbl, TaOIHIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KA4eCTBE CPEACTBA MpH paboOTe ¢ XUMHUYCSCKOW WH(DOpManuer:
MPUMEHSATh MEXKIpPEIMETHbIC ((PU3NYECKHE W MaTEeMaTHYeCKUE) 3HAKW M CHUMBOJIBL, (POPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IPEOOPa30BBIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIIIHOCTH.

OByajieHHe YHUBEPCATLHBIMUA KOMMYHUKATHBHBIMU JIEHICTBUSIMU:

3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYKJIAaeMOH TeMbl B XOJ€ JIUaliora W/WIH JHUCKYCCHUHU,
BBICKa3bIBaTh HJCH, (HOPMYIHPOBATH CBOW MPEIJIOKECHUS OTHOCHUTEILHO BBIMONHEHHS MPEIOKECHHON
3a7a4H;

BBICTYNaTh C TPE3CHTAIUCH pPe3yJbTaTOB I[MO3HABATCIBHOM JICATEIBHOCTH, IOJyYCHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIMOJHEHHH XMMHUYECKOI'O 3KCIIEPHMEHTA,
MPAKTUYECKON pabOThI IO UCCIICIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIECTB, PeATU3aIii Y4eOHOTO IPOSKTa
1 (OPMYJIUPOBAThH BHIBOJIBI IO PE3YJIbTATaM MPOBEAEHHBIX UCCIICAOBAHUHN MYyTEM COTJIACOBAHMSI TTO3UIIUH
B X07Ie 00CyXIeH!Us 1 0OMeHa MHEHUSIMHU.

ORiajieHHe YHUBEPCAIBLHBIMH PETyJISITHBHBIMH JICTBUAMU:

CaMOCTOSTEIBHO IJIAHUPOBATh M OCYLIECTBIISATH CBOIO TIO3HABATEIBHYIO JIEATSIILHOCTD, OPEACIIss
e€ menm W 3a7add, KOHTPOJIMPOBATH M TO Mepe HEOOXOMUMOCTH KOPPEKTHPOBATh MpEiJiaracMblii
NTOPUTM JCHUCTBHU TPU BBIMOJHEHUU YYCOHBIX M HCCIEIOBATENBCKHUX 3a/ad, BBIOHpaTh HaubOolee
3¢ eKTUBHBII CrIOCOO MX pEIICHUs ¢ YYETOM IOJIYYCHHUS HOBBIX 3HAHMU O BEIIESCTBAX M XMMHUYCCKUX
peaKIusx;

OCYIIECTBISATh CAMOKOHTPOIb CBOCH JESITETPHOCTH HA OCHOBE CAMOAHAIIN3a M CAMOOIICHKH.

HNPEJIMETHBIE PE3YJIBTATBI
10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «Oprannyeckas XUMUsS» OTPakaroT:

c(hOpMHUPOBAaHHOCTh TMPEICTABICHUH O XUMHUYECKON COCTABISAIONIEH eCcTeCTBEeHHO-HAyYHOU
KapTUHBI MUPA, POJM XUMHH B [TO3HAHWU SIBJICHUH MPUPOABI, B (OPMUPOBAHWUN MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (QYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOIWUMOW HJisl pelleHHs MPaKTUYeCKUX 3a1ad U
9KOJIOTMYECKH 000CHOBAaHHOI'O OTHOILIEHHS K CBOEMY 37I0POBBIO M IPUPOAHOMN Cpeae;

BIAQJICHUE CHCTEMOW XHMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJIArAlOIIHE MOHSATHS
(XMMUYeCKMH  3JIEMEHT, aToM, JJEeKTpOHHas O000JIoYKa  aTroMa, MOJIeKYJla, BaJICHTHOCTS,
3JIEKTPOOTPULIATEIBHOCTh, XUMHYECKas CBA3b, CTPYKTypHas QGopmyna (pa3BEpHyTas M COKpallEéHHast),
MOJIb, MOJISIDHAsI Macca, MOJIIPHBIM OOBEM, YIJIEpOAHbIM CKeleT, (YyHKUMOHAIbHAs TPyNIa, pagukal,
MU30MEPHUS, U30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA M a30TCOACpIKAIINE
COEJIMHEHHSI, MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPHH U
3aKOHBI (TEOpHUsl CTPOEHMs OpraHuueckux BemecTB A. M. ByrnepoBa, 3akoH coXpaHEHHUs] MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI A3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JEKaIlue B
OCHOBE TIOHMMaHUS IPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PaKTOIOTHIECKUE CBEICHUS O
CBOWCTBAxX, COCTaBe, NOJIYYCHUH M O€30M1aCHOM HCIIOJIb30BAHUM Ba)KHEHIINX OPTaHMYECKHX BEIIECTB B
OBITY M IPAKTUYECKON AEATEIHOCTH YEJI0BEKa,;

c(OpMHUPOBAHHOCTh YMEHHH BBISBISITh XapaKTEpPHbIC TPU3HAKK MOHSATHHA, YCTaHABIWBATh WX
B3aMMOCBSI3b, KCIIOJIB30BAaTh COOTBETCTBYIOIIME TMOHATHS IIPH OIUCaHUM COCTaBa, CTPOCHUS U
MIPEBpAICHUN OPTaHNYECKUX COEANHEHUN;

c(OpMHPOBAaHHOCTh YMEHHM WCIOIB30BATh XHMHUYECKYI0O CHMBOJHUKY J[JII COCTaBJICHUS
MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHON) (OpPMYyT OpPraHWYECKHUX BEIIECTB U
YpaBHEHUI XWUMHUYECKHX pEaKIMH, H3rOTaBJIMBaTh MOJEIHM MOJIEKYJl OpPraHWYECKHX BEIIECTB MJIs
WJUTIOCTPALIMN UX XUMUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMHPOBAaHHOCTh yMEHWH YCTaHABIWBATH TNPUHAAJIEKHOCTh W3YYEHHBIX OPTaHUYECKHX
BEIIECTB M0 HUX COCTaBy M CTPOCHHUIO K ONpeAeiIEHHOMY KiacCy/TpyIlie COelIWHEHUH (yriieBOIOPOIbI,
KHCJIOPOJl U a30TCOAEPKAIUe COEANHEHHS, BEICOKOMOJIEKYIISIPHBIE COCJUHEHUs), aBaTh UM Ha3BaHUS
no cuctemarnyeckoir HomeHknatype (IUPAC), a Takxe mpruBOANTH TPUBHANBHBIE HA3BaHUA OTEIIbHBIX
OpraHUYeCKUX BEIIECTB (ITWIIEH, MPONHJICH, AaleTHIeH, OTWICHTIUKONb, TIUIEPHH, (EHOI,



dopmanbIeruy, anetalblerHll, MYypaBbUHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJCHHOBas KHUCIIOTA,
CTeapuHOBasI KHCIIOTA, TITI0K03a, (PPyKTO3a, Kpaxmall, IelTi0I03a, TIIHIINH);

c(OpMHUPOBAHHOCTh YMEHHUS ONPEACISATh BUIbl XUMUYECKOH CBSI3M B OPraHUYECKUX COCTUHEHUSX
(onuHApHBIC ¥ KpaTHBIE);

c(hOopMHUPOBaHHOCTH YMEHHS MPUMEHSITh ITOJIOKESHHUS TEOPUHU CTPOCHHS OPTaHNYECKHUX BEIIECTB A.
M. BbytnepoBa sl OOBSCHEHHS 3aBHCHMOCTH CBOKCTB BEIIECTB OT HX COCTaBa W CTPOCHHS, 3aKOH
COXpaHEHHsI MacChl BEILIECTB;

c(hOopMHUPOBaHHOCTh YMEHHH XapaKTEPH30BAaTh COCTaB, CTPOEHUE, (PH3NYECKHEe W XUMHYECKHE
CBOICTBA TUITMYHBIX NPECTABUTENICH PA3IMYHBIX KIIACCOB OPTaHIMYECKUX BEIECTB (METaH, dTaH, dTHIIEH,
NpoNuJjIeH, aueTwieH, Oyranuen-1,3, metunOyTtanuen-1,3, OeH307, METaHOJ, 3TaHOJN, STHICHIJIUKOID,
TIIMLEpUH, (EHOIN, aleTalbAerH, MypaBblHAs M YKCYCHas KHCJOTHI, TJIIOKO3a, Kpaxmal, LeJUI0o03a,
aMUHOYKCYCHasi KHCJIOTa), WUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIy HHMH YpPaBHEHUSMHU
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUI C UCIIOIB30BaHUEM CTPYKTYPHBIX hOopMyIT;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHKH YTIEBOJOPOAHOTO CHIPbA (HE(TH,
MPUPOJHBIA Ta3, Yrojib), CIHOCOOBI WX TMepepabOTKM W TPAKTHYECKOE MPHUMEHEHHE MPOAYKTOB
epepadoTKH;

c(OPMHUPOBAHHOCTh yYMEHHUH MPOBOJUTH BBIYMCICHUS 10 XUMHUYECKHUM YypaBHEHHUSIM (Macchl,
00B€Ma, KOMMYECTBA HCXOMHOTO BEIIeCTBA WM TMPOAYKTa pPEaklWd IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB MM MMPOAYKTOB PEaKIINN);

c(hOpMUPOBAaHHOCTh YMEHHUM BJIAJIETh CHUCTEMOW 3HAHMHW OO0 OCHOBHBIX METOJaX HAYYHOI'O
TIO3HAHUS, HCIIONB3yeMBbIX B XUMHHU NPH U3YyYEHHH BEUICCTB M XUMHUYECKHX sBICHUN (HaOmroneHwe,
W3MEpEeHHe, OSKCIIEPUMEHT, MOJCINPOBAHME), HWCIOJIH30BATh CHCTEMHBIE XWMHYECKHE 3HAHHS IS
NPUHATHS PEUICHWH B KOHKPETHBIX JKM3HEHHBIX CHTYallUsiX, CBSI3aHHBIX C BEHIECTBAMU M HX
NPUMEHEHUEM;

c(hopMHUPOBaHHOCTh YMEHHH COONIOAAaTh TpaBWiIa TOJH30BAHHUS XHMHUYECKOW TIOCYIOH U
nmabopaTopHEIM O0OPYZOBAaHUEM, a Tak)Ke MpaBHWia OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSIMH TIO BBITIOTHEHUIO Ta00PATOPHBIX XUMHIECKHUX OTBITOB;

chOPMHUPOBAaHHOCTh ~YMEHHMH IUJIAHUPOBATh M BBHIMONHATH XUMHYECKHUH  IKCIIEPHMEHT
(TmpeBpaleHusl OpraHuvIecKUX BEIIECTB IPH HATPEBAHWH, MONYICHHE 3TUICHA U M3y4YeHHE €r0 CBOWCTB,
KayeCTBEHHbIE PEaKIWU OPraHMYeCKHX BEIIECTB, JAeHATypalus OCIKOB NpH HArpeBaHUH, LIBETHHIC
peakiuu OSJIKOB) B COOTBETCTBUU C MPABUIIAMU TEXHUKH 0€30MACHOCTH MPHU OOPAIICHUH C BEIICCTBAMU U
nabopaToOpHBIM 00OPYZOBAaHUEM, MPEACTABIATh PE3YNbTATHIl XUMHUYECKOTO JKCIepuMeHTa B (opme
3aiCH  YPaBHEHHWH COOTBETCTBYIOIIMX peakuii W (QOopMynHpoBaTh BBIBOABI HAa OCHOBE JTHX
pe3yIbTaToB;

c(hOpMHUPOBAaHHOCT, YMEHUH KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYH WH(MOpMAIHIO,
MOJTy4aeMYyI0 U3 Pa3HbIX HCTOUYHUKOB (CpelICTBa MaccOBOU nHGpopmalin, HTepHET U ApyTux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIPAaBUJIa KOJOTHYECKH I1€JIECO00Pa3HOro TMOBEJACHHS B
OBITY M TPYAOBOW JEATENHHOCTH B IIEJSIX COXPAHEHHUS! CBOETO 3/I0POBbSI M OKPYXKAIOIIEH MPHUPOTHOMN
Cpellbl, OCO3HaBaTh OMNMACHOCTh BO3JICUCTBUS HAa JKMBBIE OPTaHW3MBI OINPEACIEHHBIX OPraHUYEeCKHX
BEIIECTB, MOHUMAas cMbIci mokazatens [IJIK, moscHsATh Ha mpuMepax CcrnocoObl YMEHBIICHHS |
NPEJOTBPAIICHHUS UX BPETHOTO BO3/ICHCTBUS HA OPraHU3M YeJI0BEKa;

JUTsi 00YYaIONNXCsl C OTPAHUYCHHBIME BO3MOKHOCTSMH 3/I0POBbS: YMEHUE MIPUMEHATH 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHWSI BEMIECTB U XUMUYECKUX SBJICHHIA;

JUI CIIENIBIX W cNa0OBHIAIIMX OOYYaroOIMXCS: YMEHHE HCIIONb30BaTh PeNIbe(HO-TOUCHHYIO
cuctemy obo3HaueHuit JI. bpaiins s 3anmucyn XuMHU4eckux GopMyIt.

11 KJIACC

IIpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHMIecKas XUMUsD) OTPAXKAIOT:

c(hOopMUPOBAHHOCTh TPEACTABICHUN: O XHWMHYECKOH COCTaBIIONIEH €CTECTBEHHO-HAYJIHOMN
KapTUHBI MHPA, POJIM XMMHH B TTO3HAHWUU SBJICHUHN MPUPOJIEI, B (HOPMHUPOBAHUN MBIIUICHUS U KYIbTYPHI
JTUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIWMOW JUIsl PEHICHHs MPaKTUYeCKHX 3ajad U
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO H ITPUPOTHON CPEJIE;

BJIaJICHUE CUCTEMOM XMUMHYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIIUE TOHSTHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- 3JICKTPOHHBIC OPOUTAIIM AaTOMOB, HOH, MOJICKYJIa, MOJIb,



MOJISIpHBI 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCT, CTEIIEHb OKHCIICHUS, XUMHYECKas CBS3b
(xoBasyieHTHasl, MOHHAs, MeTa/NINYecKas, BOJOPOJHAsA), KPUCTAUIMUECKas! PEeIlETKA, THIbl XUMUYECKUX
peakuuii, pacTBOp, AJIEKTPOJUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHYECKAs AUCCOIMALNSA, OKHCIUTENb,
BOCCTaHOBUTEINb, CKOPOCTh XMMHUUYECKOW pPEeaKIMH, XUMHUUECKOE PaBHOBECHUE); TEOPHH U 3aKOHBI (TEOPHs
3JIEKTPOJIUTHYECKON TUCCcolMaIuy, iepuoandeckuit 3akoH 1. . MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl
BEILIECTB, 3aKOH COXPAHEHMs M NPEBPAIICHUS SHEPTUM NPU XUMHUYECKUX PEAKLUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SA3bIK XUMHM, MHPOBO33PEHUYECKHE 3HAHUA, JIEKallle B OCHOBE IOHUMAaHMSI
HIPUYUHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBIICHHUH, (DAKTOJIOIrMYECKHE CBEACHUS O CBOWCTBAX, COCTABE,
NOJIy4eHUH M O€30IaCHOM HCIHOJIb30BAHMM BAKHEWIIMX HEOPraHWYECKUX BEIIECTB B ObITY U
MPAKTUUYECKON IeSATETLHOCTH YEN0BEKa;

c(OpMHUPOBAHHOCTh YMEHHI BBIBISITH XapaKTEpPHbIC NPU3HAKK MOHATHH, YCTaHABIMBATh HX
B3aUMOCBSI3b, UCII0Ib30BaTh COOTBETCTBYIOILME MOHATHS IPU ONUCAHUU HEOPTaHUYECKHUX BEIIECTB U UX
[IPEBPALLICHUN;

c(OpMHPOBAHHOCTh YMEHHH HCIIOIB30BATh XUMHUYECKYI0 CUMBOJHKY IUIsI COCTaBIICHHS (OPMYIT
BEIIECTB M ypaBHEHWH XWMHYECKHX peakmuii, cucremMarndeckyro HomeHKnatypy (IUPAC) wu
TPUBUAJIbHBIE HAa3BaHUS OTIENbHBIX HEOPIaHWYECKUX BELIECTB (YTapHBIH ras, yIIeKHCIbIH ra3, aMMHUaKx,
raméHasi U3BeCTh, HeraméHas U3BeCTh, INThEBas COJa, MUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHHI ONPEAEISATh BAJIEHTHOCTh W CTENCHb OKHUCICHHUS XHMHYECKUX
3JIEMEHTOB B COCAMHEHMSAX PA3IMYHOTO COCTaBa, BUJA XHMUYECKOH CBs3M (KOBaJICHTHAs, MOHHAf,
MeTaJlJINuecKas, BOJIOPO/IHAs) B COETUHEHUX, TUIl KPUCTAJUIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA
(aTromHasi, MoONEKyJspHas, WOHHAs, MeETalJIMuecKas), XapakTep cpelbl B BOJHBIX pPacTBOpax
HEOPraHU4YEeCKUX COCTUHEHUIA;

c(OpMHUPOBAHHOCTh YMEHHH YCTaHABIMBATh NMPHHAIC)KHOCTh HEOPraHMYECKUX BEHIECTB MO WX
COCTaBy K ONpeAeTIEHHOMY KIIacCy/TpyIllie COeAWHEHUH (MPOCThIE BEIIECTBA — METAJUIbI U HEMETaILIbI,
OKCH/[Ibl, OCHOBaHHMS, KUCIIOTHI, aM()OTEpHbIE THAPOKCHUIBI, COJIH);

c(hopMHUPOBaHHOCTh YMEHHUI PacKphIBaTh CMBICI Tmepuoandeckoro 3axona J[. M. Menneneea u
JEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTEILHYIO U POTHOCTUYECKYIO (DYHKIINY;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKUX
sanemeHTOB 1-4 nepuonoB Ilepuommyeckoil cuctemsl xumuueckux saemeHToB . M. MeHnpaeneesa,
UCTIONIB3YSl TIOHSTUSL «S-, P-, d-DJEKTPOHHBIE OpOUTANM», «IHEPTETHYECKHE YPOBHU», OOBACHATH
3aKOHOMEpPHOCTH WM3MEHEHHs CBOMCTB XHMHYECKHX 3JIEMEHTOB M HX COEIMHEHHM MO mepuoaaM u
rpynmnaM [lepuonuueckoit cuctemsl xumuueckux siaemeHToB /. V1. Menneneena;

c(OpMHPOBAaHHOCTh YMEHHMH XapaKTepu3oBaTh (ONHMCHIBATH) OOIIME XUMHYECKHE CBOWCTBa
HEOPraHWYEeCKNX BEIIECTB Pa3lMYHBIX KJIACCOB, MOJTBEP)KAATh CYIIECTBOBAHWE TE€HETHUECKOI CBS3U
MEXJY HEOPraHMYeCKHMMHU BEIIECTBAMHU C IIOMOLIbIO YPaBHEHUIl COOTBETCTBYIOIIUX XHUMHUYECKHX
peaKLHmii;

c(OpMHUPOBAHHOCTh YMEHUSI KJIACCH(PHUIIUPOBATH XUMHUUECKUE PEAKIIMU TI0 PA3TUYHBIM IIPU3HAKAM
(amcity W cocTaBy pearupyroliuX BeIECTB, TEIIOBOMY dS((EeKTy peaklnu, M3MEHEHHIO CTeleHe
OKHCJICHHS 3JIEMEHTOB, 00paTHMOCTH PEaKLNH, YYACTHIO KaTalll3aTopa);

c(OpMHUPOBAHHOCTh yYMEHHWH COCTABIISITH YPABHEHUS pPEaKIUi Pa3TUYHBIX THIIOB, IOJHBIE H
COKpaIllEHHBIC ypaBHEHUS peakIMii MOHHOTO OOMEHa, YUUTHIBAas YCIOBHUS, MPH KOTOPHIX OTH PEaKIUH
UAYT 10 KOHLA,;

c(OPMHUPOBAHHOCTh YMEHMH TPOBOIUTH PEAKLHUH, IMOATBEPXKIAIOMINE KadeCTBECHHBIH COCTaB
pa3INYHBIX HEOPraHMYECKHWX BEIECTB, PACIMO3HABAaTh OIBITHBIM IyTEM HOHBI, NPUCYTCTBYIOIIHNE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHUH PACKpPBIBATh CYLTHOCTh OKUCINTENbHO-BOCCTAHOBUTENBHBIX PEaKIHH
MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOTO Oajanca 3THX peaklni;

c(hOpMHPOBAaHHOCTh YMEHHH OOBACHATH 3aBUCUMOCTH CKOPOCTH XHWMHYECKON peakluu OT
PasMn4HBIX (HaKTOPOB; XapakTep CMEIIEHHS XMMHYECKOrO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozzeiicTBus (mpuniun Jle lllarense);

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepHU30BaTh XUMHUYECKHE IIPOIECCHI, JIeKAIHNe B OCHOBE
MPOMBIIIEHHOTO TOJTYYeHHUsI CEPHOI KHCIIOTHI, aMMHaKa, a Takke c(HOpMHUPOBAHHOCTH MPEJCTAaBICHUI
00 00IIMX HAYYHBIX MIPUHLMIIAX U SKOJIOTHYECKUX MPo0IeMax XUMHUUYECKOTO IPOU3BOJICTBA;

c(hOpMHUPOBaHHOCTh YMEHHUH MPOBOAWUTH BBIUMCIICHUS C HUCIOJIB30BAHHEM IIOHITHS «MaccoBas
JIOJISl BELIECTBA B pACTBOPE», 00bEMHBIX OTHOIICHHH Ta30B MPH XUMHUYECKHX PEAKIIMIX, MACCHI BEleCTBa



Wi 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY OJTHOTO M3 YYACTBYIOIINX B
peaKIMy BEIECTB, TEIIOBOTO A @EeKTa peakind Ha OCHOBE 3aKOHOB COXPAaHEHHs MAacchl BEIICCTB,
MPEBPALICHUS 1 COXPAHECHUS SHEPTHH;

c(OpMHPOBAaHHOCTh YMEHHUH COONIOJATh MpaBHia TOJNB30BAHUS XUMHYECKOH MOCYyIOH U
mabopaTopHEIM O00OPYZOBAaHHUEM, a TakXKe NpaBuia OOpaIIeHHsT C BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOTHEHUIO TA00PATOPHBIX XUMHICCKHUX OTIBITOB;

c(OpMHPOBAHHOCTh YMEHHH IUTAHUPOBATH U BBIMOJIHATH XUMUYECKAN SKCIEPUMEHT (pa3ioKeHue
MEepOKCHIA BOJOPOJa B TPUCYTCTBUU KaTalW3aTopa, OIpPEICIICHHE Cpellbl PAacTBOPOB BEMIECTB C
MIOMOIIBI0 YHUBEPCALHOTO HWHIUKATOPA, BIHMSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM
peaKInu, peakuu HOHHOTO 0OMeHa, KaUeCTBEHHbIC PeakLUK Ha cylb(daT-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTHOH aMMOHMUsI, pellieHHe SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMam «MeTtamiel» U «HemeTamisr») B
COOTBETCTBHH C TPAaBHJIAMH TEXHUKU OE30MACHOCTH NMPH OOpAIlleHWH C BEIECTBAMH M JIA0OPATOPHBIM
000pyIOBaHHEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO SKCIEPUMEHTa B (JOpMe 3allMCH ypaBHEHHUH
COOTBETCTBYIOIIMX PEaKUUil U (OPMYIUPOBATh BHIBOABI HA OCHOBE 3THX Pe3yJIbTaTOB;

chOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH aHAJIM3HPOBaTh XHMHUYECKYI0 HWH(OpMAaImio,
MOJY9YaeMYI0 U3 Pa3HBIX HCTOYHUKOB (CPEACTBA MACCOBOW KOMMYHHKAIIWH, VIHTEpHET U APYTHX);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh NPAaBUJIa KOJOTUYECKH IIeJICCO00Pa3HOr0 TOBEJACHHUS B
OBITY W TPYAOBOW JCATEIBHOCTH B IIEJSIX COXPAHEHUS CBOETO 3I0POBbSI M OKPYXAMOIIEH MPUPOTHON
Cpe/lbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA YKHBBIC OPTaHWU3MBbI ONPEACIEHHBIX BEIECTB, MOHUMAs
cmbicn mokazarens [TJIK, moscHATH Ha mpuMepax CrmocoObl YMEHBIICHUS W MPEJOTBPAICHUS HX
BPETHOTO BO3/ICHCTBUS HA OPTraHU3M YeJI0BEKa;

JUTSE O0YYAIONIMXCS C OTPAaHMYCHHBIMUA BO3MOXKHOCTSIMU 3I0POBbsI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJaX MMO3HAHNA BCUICCTB U XUMUUCCKUX HBJ’ICHHﬁ;

JUI CIIENBIX W cHaOOBHIAIIMX OOYYaroOIIMXCS: YMEHHE HCIIONb30BaTh PeNIbe(hHO-TOUCHHYIO
cuctemy obo3HaueHuit JI. bpaiins s 3anmicu XuMHUIecKux GOpMyII.



TEMATHUYECKOE IIVIAHUPOBAHUE
10 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
HaumenoBanne
Ne n/m IpOTpAMMEI PasIelIon HTem Beero KonTpoabubie  IIpakTHyeckue f;égg? OOBBale:J)n,m,l e
padoThI padoThI pecypeI
Pasznen 1. TeopeTudeckne 0CHOBBI OPraHUYECKOH XMMUH
IIpenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTaHUICCKUX COSTUHEHUN A. 3
M. bytieposa
Uroro no pazaeny 3
Paznea 2. YrieBogopoabl
2.1 IIpenenbHble YriaeBOAOPOIbl — AJTKAHBI 2
29 HenpenenbHbie yriieBooOpOAbl: aJKeHBI, 6 1
aJIKaaUCHBbI, AJIKHMHBI
2.3 ApomMaTHUeCKHUE YIIIEBOJOPOAbI 2
24 [IpupoaHbie HCTOUHUKH YTIEBOAOPOIOB U 3 1
uX nepepadboTKa
Uroro no pazaeny 13
Paznen 3. Kuciiopoaconep:xanue opranndecKkne coeJUHeHUs
3.1 Crnuptsl. @enon 3
32 Anpneruabl. KapOoHOBBIE KHUCIIOTBHI. 7 1
CroxHble 3QUpHI
3.3 Yriaesoasl 3 1
Uroro no pazneny 13
Pasnen 4. A3oTcogep:kamye OpraHu4ecKue coenHeHust
4.1 ‘ AmuHbl. AMUHOKUCIIOTHL. benku 3
HWroro o paznemy 3
Pasznen S. BeicokoMoJieKyIsIpHbIE COCAMHEHHUS
5.1 ‘ IImactmaccer. Kayayku. Bomokna 2
Hroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 2 2




11 KJIACC

KoanuecTBO 4yacoB JJIeKTPOHHBIE
Ne n/m I:;:;‘;::;f;:::me PAasieIOB M TeM Beero Koutpoabusie = IIpakTuueckue E:;I:,g? OOBBal:EeBJ)H>HLI e
padoTsI padoThI pecypel
Pa3nen 1. TeopeTnyeckue 0CHOBbI XUMHUH
Crpoenue aromoB. Ilepruonuueckuii 3akoH
1.1 u [lepuonnyeckas cucreMa XHMHIEeCKUX 3
anemenToB JI. 1. MenpaeneeBa
12 Crpoenue BemecTBa. MHOrOOOpa3ue 4
BEIIECTB
1.3 XUMHUECKUE pEeaKIIUU 6 1 1
HWroro no pazneny 13
Paznen 2. Heopranuveckasi XuMusi
2.1 Meraibl 6 1
2.2 Hemerammnt 9 1 1
23 CBsi3b HCOPraHU4YCCKUX U OPraHnv4CcCKux o)
BEIIECTB
HUroro no pazneny 17
Paznea 3. Xumus u *KuU3Hb
3.1 ‘ XUMUS 1 )KU3HDb 4
Uroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

IIpenmeT opraHudeckor XumMuu, e€
BO3HUKHOBCHUE, PA3BUTUC U 3HAUCHHE

Teopus cTpoeHNs OPraHUYECKUX COETUHEHUM

A. M. bytnepoBa, €€ OCHOBHBIC TTOJIOKCHHS

KoanyecTBo yacoB

Bcero

KonTpoabhbie
padoThI

IIpakTuyeckue
padoThI

Jara
H3yUYeHus

DJ1eKTPOHHBIE
uudpoBbie
o0pa3oBaTeJibHbIE

pecypcsbl

[IpencraBnenue o knaccupuKauu
OopraHnuecKux BemecTB. HomeHknarypa

(cucTeMaTHueckasi) ¥ TpHBHATbHBIC HA3BAHUS

OPTaHMYECKHUX BELIECTB
AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH psift

Mertan u 3TaH — npocTenume
MIpeICTaBUTENN aJIKaHOB

AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA

OTWIIEH U NpONHIIEH — IMpocTeine
HPEACTABUTENIN AJIKEHOB

[IpakTuueckas padora Ne 1. «Ilomyuenue
ITUIJICHA ¥ U3yYEHHUE eTr0 CBOMCTBY

10

Anxanuensl. byraguen-1,3 u
MetmnoyTtanuen-1,3. [lomydenue
CHUHTETHYECKOI0 KayuyKa 1 Pe3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,
TOMOJIOTUIECKUAN PsifT. ATICTHICH —
MPOCTEUIINNA MPEICTABUTEND AJTKUHOB

11

Brruucnenus no ypaBHEHUO XUMUYECKON
peakuu

12
13

ApeHsbl: 6eH30I1 ¥ TONy0Jl. TOKCUYHOCTD
apeHoB

['eneTnueckas CBs3b YIIIeBOJOPOAOB,




NPUHAJICKAIINX K PA3TUYHBIM KllaccaM
[IpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOAHBIN T'a3 U MOMYTHBIE HEPTSIHBIC Ta3bl,
He(Th U IPOAYKTHI €€ nepepadoTKu
[IpupoaHbIe UCTOUHUKH YTIIEBOAOPOIOB:

15 MIPUPOIHBINA T'a3 U MMOMyTHBIE HE(TSIHBIE Ta3bl,
He(Thb U MPOAYKTHI e€ epepadoTKu

16 KonTponbHas padora mo pazueny
«YTIeBOAOPOABD

17 [IpenenbpHbIE OAHOATOMHBIE CITUPTHI: METAHOI
U 3TaHoi. BogopoaHas cBs3b

18 MHOroaToMHbIE CIIUPTHI: STHJICHTIIUKOIb 1
TIIULIEPUH

19 ®denom: CTPOCHHE MOIIEKYJIb, ¢uznveckue u
XMMUYECKHE CBOICTBA, TPUMEHEHUE

20 Anpperunpl: GopMalbACTHA U alleTaIbACTHI.
AnetoH

71 OnHOOCHOBHBIE MpeIe/IbHbIC KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAS U YKCYCHasI

2 [IpakTrueckas pa6v0Ta Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23 CreapuHOBas U 0JIEMHOBASI KMCIIOTHI, KaK
MPEJCTaBUTENH BBICIITNX KApOOHOBBIX KHCIOT

24 MplL1a KaK COJH BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE IeHCTBUE
CrnoxHbIe 3(UPhI KaK POU3BOHBIC

25 KapOOHOBBIX KHCIOT. [ HAPOITN3 CIIOKHBIX
3¢upoB

2% Kupsr: rugponus, npuMeHeHue,
OuosIoruIecKas pojib KHPOB
VYTrieBoapl: cocTaB, KiacCupUKaIHS.

27 Baxwueiiie npeacTaBUTENN: TIIIOKO3a,
¢pykTO3a, caxaposa

28 Kpaxman u nemnrono3a kak npupoHbIe




MTOJINMEPBI
KonTponbHas padora mo pazueny

29 «Kucnoponcoaepxaiire opraHudecKue 1
COETMHEHHSD)
30 AMUHBL: METUJIAMUH U aHWIUH 1

AMWUHOKHUCIIOTHI KaKk aM(pOTEPHBIC
31 OpTraHUYECKUE COCTUHEHUS, MX 1
Oouonoruyueckoe 3HaueHue. [lenTusl

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIEC COCTMHEHUS

32

33 OCHOBHBIE TIOHATHS XUMHH |
BBICOKOMOJIEKYJISIPHBIX COSAUHEHUI

OCHOBHBIE METOIBI CHHTE32
34 BBICOKOMOJIEKYJIAPHBIX COEIMHEHUH. 1
[TnacTmacchl, KaydyKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34




11 KJIACC

KoanuecTBO YyacoB DJIeKTPOHHBIE
Ne ara udposbie
n/n Tema ypoxa Bcero Korrpoanusie | IpaxTayeckue fll3ylleﬂml :)lﬁ[()l:lr;OBaTeJILHble
padoTsI padoTsI pecype
1 Xumudeckuit 31ieMeHT. ATOM. DJIEKTPOHHAS 1
KOH(pUTYpanus aTOMOB
ITepuonnueckuii 3axoH u [lepuoandeckas
) CHCTEMa XMMHUYECKHX dj1eMeHToB JI. 1. 1
MemnpeneeBa, X CBSI3b C COBPEMEHHON
TEOPUE CTPOEHUS] aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHYECKUX JIEMEHTOB M UX COCTMHEHHH I10
3 TpynIaM v nepruoiaM. 3HaueHue 1

MEePUOANYECKOr0 3aKOHA U CUCTEMBI
xuMudeckux dementoB /.M. MenneneeBa B
Pa3BUTHU HAYKH
Crpoenue BemiecTBa. XUMHUYECKasl CBSI3b, €&
4 BUJIbI; MEXaHU3MBI 00pa30BaHUS KOBaJIEHTHON 1
cBs3U. BoopoaHas cBs3b

BasieHTHOCTE. DIEKTPOOTPUIIATETFHOCTD.

5 Crenenn okucienus. Bemecrsa 1
MOJIEKYJISIDHOTO ¥ HEMOJIEKYJISIPHOTO CTPOSHUS
[lonsiTue o qucnepcHBIX cucTemMax. MicTnHHBIC

6 U KOJUIOUJHBIE pacTBOpbl. MaccoBast J0Js 1
BEIIIECTBA B PACTBOpE

Knaccudukanus u HomeHKIaTypa
HEOpPraHWYECKUX COe/IMHEeHU. [ 'eHeTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3INIHBIX
KJIacCOB

Knaccudukanms XuMU4eCKUX peakiui B
HEOPraHW4YEeCKON U OPraHNYECKON XUMHUH.

8 3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH 1
COXpaHEHUS U NPEBPALCHUS YHEPTUH PU
XUMUYIECKUX PEaKITHIX




Ckopoctb peakiuu. OOpaTUMbIe peaKiyy.
XUMHUYECKOE paBHOBECHE

10

11

[Ipaktuueckas padora Ne 1. «BnusHue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peaKiim

OnekTponuTrdeckas qucconuanws. [TorsaTre o
BOZIOpoAHOM Tokazarene (pH) pacteopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHUYCCKUX M HEOPTaHWICCKUX BEIICCTB

12

13

OKHCIIUTEIFHO-BOCCTAHOBUTEIILHEBIE PEAKITHH.
[lonsiTre 00 3MEKTPONH3E PACIIIaBOB H
pacTBOpPOB COJIEN

KonTponbHas padora mo pazueny
«TeOpeTI/I‘IeCKI/IC OCHOBBI XUMU»

14

Mertamnel, ux nojoxxkeHue B [lepuoanyeckoit
CHCTEME XMMHUYECKHX demMeHToB []. M.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. O01He (hu3nYecKre CBOMCTBa
METaJI0B

15

CrinaBbl METAJUIOB. DJIEKTPOXUMHUYECKUN PSIIT
HaIpsDKEHUI METAJIIIOB

16

17

18

XHUMHYECKHE CBOMCTBA Ba)KHEUIIINX METaJJIOB
(HaTpmii, Kamuii, KaabIMii, MarHUH,
ATIOMHUHNN) ¥ MX COCTMHCHUI

XuMHUeCcKUe CBOMCTBA XpOMa, MEIU U UX
COCIUHCHHI

XUMHYECKUE CBOMCTRA IUHKA, JKEJI€3a U UX
COEJIMHEHUI

19

20

[IpakTnueckas padora Ne 2. "Pemenue
AKCIIEPUMEHTAIBHBIX 337a 110 TeMe
«MeTamiem»"

Hewmerannsl, ux nonoxenue B [lepuoguueckoit

CUCTEME XMMHYeCKHUX aneMeHToB Jl. U.
MenzeneeBa 1 0COOCHHOCTH CTPOCHHUS AaTOMOB

21

dusunueckue cBONCTBAa HEMETAILIIOB.




AnnoTponus HEMETAIIOB (Ha IpUMEpE
KHCIIOpOJia, cepbl, pocopa 1 yriaepoaa)

XuMu4ecKue CBONCTBa rajoreHoB, CEphI U UX

22 N 1
coeIMHEHH I

23 XHMquCKI{e CBO#iCTBa a30T1a, pocdopa U ux 1
coeIMHEHHI

24 XUMHUYECKUE c“Boﬁcma YIIepoaa, KpeEMHUS U 1
HUX COEIUMHEHUI

25 HpI/IMeHeHPEe Ba)KHCHIITX HEMETAJIJIOB M X 1
COCIMHEHMI
O0001IeHNe U cUCTEMaTH3aLMsl 3HAHUH 110

26 TeMe «HemeTtamnaely. Berunucienus no 1
YPaBHEHUSM XUMUYIECKIX PEeaKIui U
TEPMOXUMHUYECKUE PACUETHI
[IpakTuuaeckas padora Ne 3. «Pemenue

27 3KCIIEPUMEHTAIbHBIX 33Ja4 I10 TEME 1
"HemeTaiasr"»

73 KonrtponbHas padota o Temam «MeTayuib» 1 1
«HemeTtammb»

29 Heoprannueckue u opraHU4IeCKUE KUCIOTHI. 1
Heopraanueckue u opraHmdecKrue OCHOBaHUS
AmdoTepHbIe HEOpraHUYECKUE U

30 opraHnyeckue coenuHeHus. | eHeTndeckas 1
CBSI3b HEOPTAaHMYECKUX U OPTaHUYCCKHX
BEIIECTB
Poib xuMuM B 00€CTIEYEHNN SKOTOTHUECKOA,

31 SHEPreTHYECKON U THUIIEBON 0€30MaCHOCTH, 1
Pa3BUTUU MEITUITUHBI
[IpencraBnenus 00 0OIIMX HAYIHBIX

32 MPUHIUIAX IPOMBILIUIEHHOTO MTOJIY4EHHUS 1
BaXXHEUIITNX BENIECCTB

33 UemoBek B MUpE BEIIECTB U MaTEPHUATIOB 1

34 XUMUS ¥ 3I0pPOBbE YEIOBEKa 1

OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

Xumust / T'abpuensia O.C., Octpoymo WN.I'., Cnankos C.A., AkunoHnepHoe o01mmecTBo «M31aTenscTBo
«IIpocBenienue»

* Xummus, 11 xmace/ I'abpuensa O.C., O0mecTBO ¢ OrpaHHYEHHON 0TBETCTBEHHOCTEIO «JIPODAY;
AxmmorepHoe o0mecTBo «M3maTenscTBO «lIpocBemenne»

» Xumus, 11 knace/ I'adbpuensa O.C., OctpoymoB N.I'., CnankoB C.A., AKIHOHEPHOE 00IIECTBO
«3narenbcTBO «IIpocBerieHue»

METOJUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJSA M
MeTtoanueckoe mocooue a1 yuureas Xumusi 10-11 kaaccwl ['abpuensa O.C., Octpoymon N.I'.,
Crnankos C.A., AkimonepHoe oomiectBo «M3natenbetBo «lIpocBerienuey

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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