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INOACHUTEJBbHASA 3AIIMCKA

[TporpamMa 1Mo XMMHM Ha ypOBHE cpenHero oOmero oOpa3zoBaHus pazpaboTaHa Ha OCHOBE
denepanbroro 3akona or 29.12.2012 Ne 273-d3 «O06 obpazoBanmm B Poccuiickoit Penepaumy,
TpeGoBaHUI K pe3ylbTaTaM OCBOCHHS (peaepanbHOil 00pa3oBaTEIbHON IPOTPaMMBI CPEAHETO
obmero obpazoBanus (POII COO), npexcraBiaeHHbix B DenepaibHOM TOCYIAPCTBEHHOM
obpazoBarensHoM ctangapre COO, ¢ yuérom Konuenmmu mnpernopaBaHust y4eOHOTO MpeaMeTra
«Xumus» B 00pa3oBaTEeNbHBIX opranu3auusiax Poccuiickoit Denepanuu, peam3yromX OCHOBHBIC
00pa3oBaTeNLHBIC TPOTPAMMBI, M OCHOBHBIX IMOJOXCHMH «CTpaTeriyl pa3BUTHS BOCHUTAHUS B
Poccuiickoit ®@enepauun Ha nepuox no 2025 ropa» (Pacnopsikenue IlpaButenscrsa P® ot 29.05.
2015 Ne 996 - p.).

OCHOBY TOJIXOJIOB K pa3paboTKe MPOrpaMMBbI 10 XMMUH, K OMPEACICHUIO O0IICH CTpaTeruu
00y4YeHHs, BOCHUTAHUS U Pa3BUTHs 00YUAIOMIKUXCS CPEACTBAMH yueOHOTO TIpeamera « XuMHUsD» AJist
10—-11 xnaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KoHIenTyaiabHble nosnoxenus ®Ir'OC COO o
B3aMMOOOYCIIOBIICHHOCTH II€JIeH, COJIEpXaHUs, pe3ylbTaToB oOyueHus U TpeOOBaHMM K YpOBHIO
I0/ITOTOBKH BBIITYCKHUKOB.

Xumuueckoe  oOpa3oBaHMeE,  II0Jy4aeMOE€  BBIIYCKHMKaMH  0Oleo0pa3oBaTebHOM
OpraHM3aliy, SBJISETCS HEOTHEMIIEMON HacThio MX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAOIIM
9TAIlOM peaju3alliy Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, IIPUCYIINX
LEJIOCTHOW CHCTEME XHUMHHYECKOI'0 O00pa3oBaHMs. IJTH IEHHOCTH KacarOTCsl II03HAHUSI 3aKOHOB
npUposl, GOPMHUPOBAHNS MHUPOBO33PCHUS M OOIICH KYJIBTYpPHI YCIIOBEKA, @ TAKIKE IKOIOTHYCCKH
000CHOBAHHOI'O OTHOILEHUS K CBOEMY 3/I0pOBbIO M IIpUPOAHON cpene. Peanuzyercs xumuueckoe
obpazoBanne OOydaloOMMUXCS HAa YPOBHE CPEAHETO 0OMIero o0pa3oBaHUsl CPE/ICTBAMH Y4EOHOTO
npeamera «XUMHsD», COACPKAHNE U TIOCTPOCHUE KOTOPOTO ONPEACICHEI B IPOTPaMME MO XUMHUH C
ya€ToM crienn(UKA HAYKH XUMWHW, ¢ 3HAYCHHS B TMTO3HAHUM MPHUPOJIHI U B MATCPUATHHON JKU3HU
olmiecTBa, a Takxke C Y4ETOM OOIMX Ieeld M MPUHIMIIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpeHero obiero obpazoanus B Poccuiickoit deneparumn.

XuUMHS KaK JJIEMEHT CHCTEMBl €CTCCTBEHHBIX HAayK UIPacT 0COOYIO PONb B COBPEMCHHOI
IIUBIIIN3AITNH, B CO3JTAaHMM HOBOM 0a3pl MarepHainbHON KyibTypbl. OHa BHOCHT CBOW BKIIAJ B
(GbopMHPOBaHHE PAIMOHATILHOTO HAyYHOTO MBIIIIEHMS], B CO3/IaHUE 1[EIOCTHOTO MPEACTaBICHUSA 00
OKPYKaIONIEM MHpE KaKk O CWHCTBE MPHUPOJBI M YEIOBEKA, KOTOpoe (popMupyercs B XUMHUHM Ha
OCHOBE MTOHUMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBS3U MEKITY
CTPOCHHUEM BEIIECTB, UX CBOWCTBAMH W BO3MOXHBIMH 00JIaCTSAMH TPUMCHCHUSI.

TecHO B3aMMOJICHCTBYS C IPYTHMHU €CTCCTBCHHBIMH HAYKaMH, XHMHUS CTajla HEOTHEMIICMOM
YacThIO MHPOBOH KYJIBTYPHI, HCOOXOTUMBIM YCIOBHEM YCIICIIHOTO TPYA M KHU3HH KAXJIOTO YICHA
obmiectBa. COoBpeMCHHass XUMHs KaK Hayka CO3MJATeibHas, KaK HayKa BBICOKMX TCXHOIOTHH
HarpaBJIcHA Ha PENICHUE TI00aTBHBIX POOIEM YCTOHUHNBOTO Pa3BUTHS YCIOBEUCCTBA — CHIPhEBOM,
AHEPreTHUECKOH, MUIIEBOH, IKOJIOTHUECKOH 0€30MaCHOCTH U OXPaHBbl 3I0POBBS.

B coorBercTBUM ¢ OOIMMH [ENIMH W MPUHIMIIAMHM CpeAHEro oOIero obpa3oBaHus
cosiepkanue mpenmera «Xumus» (10-11 knaccbl, 6a30BbIil YPOBEHb U3YUEHUS]) OPUEHTHPOBAHO
NPECUMYITIICCTBEHHO Ha OOMICKYJNBTYPHYIO TOATOTOBKY OOYYaIONIMXCS, HEOOXOMUMYID UM JUIS
BHIPAOOTKH MHPOBO33PCHYCCKUX OPHCHTHPOB, YCIECNIHOTO BKIIOUCHUS B JKU3HB COIMYMA,

MIPOJIOJIKCHHS 00pa30BaHUS B PA3JIMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPE/ICTBCHHO C XUMUCH.



CocraBnsomiuMu mpeamMera « XuMUs» sBIAIOTCA 0a30Bble Kypehl — «OpraHudeckasl XuMus»
u «O0111asa U HeopraHuveckas XUMUI», OCHOBHBIM KOMIOHEHTOM COJAEPKAHUSI KOTOPBIX SBIAIOTCA
OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUHW M0 HEOPraHWYECKOW XUMHUHU (C BKIIOUSCHHEM 3HAHUH U3
o0mieil xumun) U oprannyueckoil xumuu. dopMupoBaHe JaHHOW CHUCTEMBI 3HAHUH NPU U3y4YEeHUU
npeaMeTa o0ecreunBaeT BO3MOXKHOCTh PacCMOTPEHUs] BCErO MHOTO0Opa3usi BEIIECTB HAa OCHOBE
0OILIMX MOHATHI, 3aKOHOB U TEOPUM XUMHH.

Ctpykrypa cogepxaHus KypcoB — «OpraHudeckas XuMus» u «OOllas U HeopraHuyecKas
XUMHIS» copMHUpOBaHA B MpOrpaMMe MO XHUMHHM Ha OCHOBE CHCTEMHOIO MOAXOMa K HM3YUEHHIO
yueOHoOTro Marepuaja ¥ OOYyCJIOBJICHA HCTOPMYCCKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUH Ha
OIPEIENEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHM4YeCKOM XMMHUH BEIIECTBA
paccMaTpUBAaIOTCS HAa YPOBHE KJIACCUYECKOM TEOPHUM CTPOCHHS OPraHUYECKUX COEIMHEHHUH, a
TAaK)K€ Ha YPOBHE CTEPEOXMMMUYECKHUX M DJIEKTPOHHBIX IIPEICTABICHUN O CTPOCHUM BELIECTB.
CeneHusi 00 M3y4aeMbIX B Kypce BELIECTBaX JAlOTCS B Pa3sBUTUM — OT YIJIEBOAOPOIOB [0
CJIOKHBIX OHMOJOTMYECKH AaKTHBHBIX COCIMHCHHMH. B Kypce OpraHMueckoil XWMHUH TOIYYaioT
pasBuTHe COPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIErOo OOpa30BaHHS TICPBOHAYAILHBIC
IIPEJICTABICHUST O XUMHUYECKON CBSI3M, KJIACCU(UKAIIMOHHBIX IIPHU3HAKAX BEIECTB, 3aBUCHUMOCTH
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUUYECCKON PEAKIUH.

[Ton HOBBIM yIJIOM 3peHUsI B IpeaMere «XuMHs» 0a30BOr0 YPOBHSI paccMaTpUBaeTCs
U3YYEHHBII Ha YpPOBHE OCHOBHOIo 00IIero oOpa3oBaHMsI TEOPETHUYECKUM Marepuall M
(akToJIOrMUECKHE CBEJICHUS O BEIIECTBAX M XMMMUYECKOM peaknuu. Tak, B 4acCTHOCTH, B Kypce
«OO0mmass U HEOpPraHUYECKask XUMHUS» OOYHAIONIMMCS NPCIOCTABISACTCS BO3MOXHOCTH OCO3HATDH
3HAYEHHUE IEPHO/IMUECKOI0 3aKOHA ¢ 00IIIETEOPETHYECKIX U METO/I0JIOTMUECKUX TO3UIINHI, TIy0xKe
MOHATH UCTOPUUYCCKOE U3MECHECHUE (PYHKIIMI 2TOTO 3aKOHA — OT 0000IIAIONICH 10 0OBICHSIONICH 1
MIPOTHO3UPYIOLICH.

EnuHas cuctema 3HaHMI O Ba)KHEWINIMX BEHICCTBAX, UX COCTABE, CTPOCHWH, CBOWCTBAX H
NPUMEHEHHH, a TaKXKe 0 XMMHMYECKHUX pEeaKlMaX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUS
jJomosHsAercs B Kypcax 10 m 11 KkmaccoB SaeMEHTaMHM  COJACPXKAHMS, HMEIOIIMMH
KYJIbTYPOJOTMUECKMI W TPHUKIAJHOM XapakTep. OTHW 3HaHHA CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSI3M XUMMHM C JPYIMMH HayKaMmH, pAacKpblBalOT €€ posib B I03HABAaTEIbHOM U
MPAKTUHECKON JESITEIbHOCTH 4YENOBEKa, CMOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHHMS K IIPOIECCY
TBOpUECTBA B 00JIACTM TEOPUM M MPAKTUHECKUX MPUIIOKEHUN XUMHUHU, TOMOTAIOT BbIMYCKHUKY
OpUEHTUPOBATLCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TNPOOJEMax, CBSI3aHHBIX C XUMMEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIMIO M NPUMEHSTh €€ JUIsl MOINOJHEHUS 3HAHWM, pelleHus
UHTEIJICKTYaTbHBIX M SKCIIEPUMEHTAIBHBIX MCCIEA0BAaTENbCKUX 3a/lad. B 1enom coaepkanue
yueOHOro npeamera «XUMHs» JaHHOTO YPOBHS M3Y4EHHS OpPUEHTUPOBAHO HAa (POPMHUpPOBAHHE Y
00y4aloIuXCcsi MUPOBO33PEHUYECKOH OCHOBBI /ISl MOHMMaHUS (Puiaocodckux HIeH, TakuxX Kak:
MaTepUaIbHOE E€AMHCTBO HEOPTraHWYECKOTO0 M OPraHM4ecKoro Mupa, OOyCIOBIECHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOCHMEM, MO3HABAEMOCTH MPUPOJIHBIX SBJICHUHM MYTEM dKCIEPUMEHTA U
pEIICHNs TMPOTHBOPEUMH MEXJy HOBBIMH (akKTaMd U TEOPETUUYECKUMHU MPENNOChUIKAMHU,
OCO3HAaHHUE PONMM XMMHMM B PEIICHUU 3KOJOTMYECKUX MpoOieM, a Takke MpolieM cOepexeHus
AHEPrETHUECKHX PECYPCOB, ChIPbS, CO3//aHHsI HOBBIX TEXHOJIOTMH U MaTepUaoB.

B nnane penieHus 3aiay BOCIIUTaHUSA, Pa3BUTHS U COLMANIN3AINU OOYHAIONIMXCS TIPUHSTHIE
IporpaMMOl MO XUMHMM TIOJIXOJbI K OIpPEACICHUIO COACPKAHMS U TOCTPOEHMS] MperMeTa
Ipe/lycMaTpuBaloT (OPMUPOBAHNE YHUBEPCAJIbHBIX YYEOHBIX JIeHCTBHH, HMeOIUX 0a30Boe



3Ha4YeHHUE AJIS Pa3IMYHbIX BUJIOB JAESTEBHOCTU: pellleHus npoliem, MoucKa, aHaiuu3a 1 o0paboTKu
uH(pOpMallii, HEOOXOAUMBIX Ui MPHOOPETEHUs OMNbITa MPAKTHYECKOH M HCCIel0BaTENbCKON
JIeATEeIbHOCTH, 3aHUMAOLIEH Ba)KHOE MECTO B TO3HAHUH XUMHHU.

B npakTuke npenogaBaHusi XMMUU KaK HAa YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHus, TaK U Ha
YpOBHE cpeaHero oOmiero o0pa3oBaHUs, MPH ONpEAENeHUN COAEepKATeTbHOM XapaKTepUCTUKU
uenel WM3y4deHus IpeaMeTa HalpaBIE€HUEM MEpPBOCTENEHHOM 3HAYMMOCTH TPAJULMOHHO
npusHa€rcs  GOpMHUpOBaHHE OCHOB XMUMHYECKOH Haykd Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHHUSI, IPAKTUUECKOW JEATENBHOCTH YEIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KynabTypbl. C METOAWYECKOW TOYKHM 3PCHHS TAKOM IMOAXOJ K OINPEIACICHHUIO LEICH H3yuCHUS
MIpEAMETA SIBJISICTCS BIIOJIHE OIIPABIAHHBIM.

CoriacHO JaHHOW TOYKE 3pPCHUS TIJIABHBIMU LEISAMUA W3Y4YCHUs TpeaMera «XuMus» Ha
6azoBom yposue (10 —11 xi1.) saBistoTCA:

e (QopMHUpOBaHHME CHUCTEMBl XWUMHYCCKHX 3HAHUN KaK BAXKHCUIICH COCTABIISIOMICH
CCTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBEC KOTOPOW JICKAT KIIOYCBBHIC TMOHSTHUS,
dyHIaMCHTAIBHBIC 3aKOHBI W TEOPWU XUMHHU, OCBOCHHC S3bIKa HAYKH, YCBOCHHUC U
MOHUMAHWE CYIIHOCTH JIOCTYNMHBIX OO0OOIICHWN MHPOBO33PCHUYECCKOrO  XapakTepa,
03HAKOMJICHHUEC C UCTOPHUCH MX PA3BUTHS U CTAHOBJICHUS,

e (OpMHPOBAHME W PA3BUTHEC TPECJICTABICHUM O HAYYHBIX METOJIaX ITO3HAHMS BEIICCTB U
XMMHUECKUX peakuii, HeoOXOAUMBIX A MPUOOPETEeHUs YMEHUN OpUEHTUPOBATHCSA B
MHpE BEIIECTB U XMMUUYECKUX SIBJIEHUH, UMEIOIINX MECTO B MPHPOJAE, B MPAKTHUYECKOU U
MOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHUI U cIOcOOOB JEATENbHOCTH, CBA3aHHBIX C HAOMIOJEHUEM U OObICHEHHEM
XUMHUYECKOTO DKCIICPUMEHTA, COOJIOJICHUEM TIpaBuil  O€301acHOr0  OOpamicHust ¢
BCII[CCTBAMH.

Hapsiny ¢ oTuM, cojaepkarenbHas XapaKTEPHUCTHKA ICJCH M 3a/ad M3YHCHHS TPEAMETa B
mporpaMMe o XMMHUH YTOYHCHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTCTAMHU B
CHUCTEME CpejiHero odmiero obpazoBanus. CerofHs B MPEMNO/IABAHUM XUMUU B OOJBINCH CTEICHU
O0TMaéTCs MPEIMOYTCHUE TPAKTUICCKON KOMIIOHECHTE COICPKaHUs OOYUCHUS, OPUCHTUPOBAHHOM Ha
MOATOTOBKY BBIMTYCKHHKA O0IICO0pa30BaTECILHON Opranu3aliii, BIIaJICIoNero He HabopoM 3HaHUM,
a (YHKIIMOHATHLHOW TPaMOTHOCTHIO, TO €CTh CIMOCO0aMM W YMCHHSIMH aKTUBHOTO TMOTy4YCHUS
3HAHWH ¥ IPUMCHCHUS UX B PCATHLHOM KU3HU JJI PEHICHUS TPAKTUUCCKUX 3a/1a4.

B cBsi3M ¢ 3TUM NP U3YUYCHUU MPEAMETA «XUMUS» JOMUHHPYIOIICE 3HAUCHUE TPUOOPETAIOT
TaKUe IENH U 33/1a49H, KaK:

azianTaiys o0y4aronuxcsl K YCIOBUSM JIMHAMUYHO Pa3BHBAIONICTOCS MUPA, (OPMUPOBAHUE
WHTCIUICKTYaJIbHO Pa3BUTON JINYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITCIBHOMY TIPUHSATHIO TPAMOTHBIX PCIICHUN B KOHKPCTHBIX >KM3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BCIICCTBAMH U UX TIPUMCHCHUCM,;

dhopMHUpOBaHHE y OOYJAIONTUXCS KITFOUCBBIX HABBIKOB (KIFOUCBBIX KOMIICTCHITHH ), MMCIOIINX
VHUBEPCANBHOC 3HAYCHHUE JIJISi PA3UYHBIX BHIOB JCATCIHLHOCTH: DPCIICHUS TPOOJICM, TIOMCKA,
aHanuza ¥ 00paboTky uHpOpMaINKM, HCOOXOMUMBIX ISl MPUOOPETEHUsS OMBITA JICATCIHFHOCTH,
KOTOpasi 3aHMMAcT Ba)XHOC MECTO B TO3HAHWM XUMHUHU, a TAKXKE ISl OICHKU C TIO3UIINH
DKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BCIIECTB M XUMHUYCCKHX TIIPOIICCCOB Ha
OpPTaHU3M YECJIOBCKA U TIPUPOJTHYIO CPETY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYAJIBHBIX M TBOPUECKUX CIIOCOOHOCTEH
00YyJaIOmUXCsA: CIHOCOOHOCTH CAMOCTOSTENBHO IpHOOpETaTh HOBBICE 3HAHHWSA 10 XHMHH B
COOTBETCTBUH C JKU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJB30BAaTh COBPEMEHHBIC HH()OPMAIMOHHBIC
TEXHOJIOTUH [JTs MOKWCKA M aHau3a Y4eOHOH W HayYHO-TIOMYJIIPHOH WH(MOpPMAUHA XUMHUYECKOTO
COJIEpKAHUS;

(bopMHUpOBaHHE W Pa3BUTHE Y O0YJAIOIUXCS ACCOIHATUBHOTO W JIOTUYECKOTO MBINUICHUS,
HaOJTI0AaTENBHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOphle 0COOEHHO HeOOXOUMEBI, B YaCTHOCTH,
IIpY TUIAHUPOBAHHMY U MTPOBEACHUN XUMHUYECKOTO DKCIIEPUMEHTA;

BOCIIUTAHHEC Y O0ydaromuxcs yOKIEHHOCTH B TYMAaHHCTUYCCKON HANPaBICHHOCTH XUMUM,
e BaXHOH pOMM B PCIICHHHM TJIOOANBHBIX MPOOJIEM pamMOHAIBLHOTO TPHUPOAOIOIH30BAHUS,
MIOTIOJTHCHHS YHEPIeTHUECKUX PECYpCOB U COXPAHCHHUS TIPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OCPEKHOTO OTHOIICHUS K MPUPOJAC U CBOEMY 3J0POBBIO, a TAKXKE MPHOOPETCHUS
OIbITa MUCIOJB30BAHUA IIOJIYUYCHHBIX 3HAHUH I IIPpUHATUA TPaMOTHBIX pCH_IeHI/Iﬁ B CUTyalUAXx,
CBA3AHHBIX ¢ XUMHWYCCKUMU ABJICHUAMU.

B ydebnoMm mmane cpeaHero oOmiero odpazoBaHusl MpeaMeT «XuMmus» 0a30BOro ypoBHS
BXOJIUT B COCTaB HpeHMCTHOﬁ oOmactu «ECTCCTBGHHO-H&Y‘IHLIG MpCAMCETED?).

OO0mee 4MCIO YacOB, OTBCACHHBIX JUIS M3YYCHHS XUMHH, Ha 0a30BOM YPOBHE CPEJTHETO
obmiero obpazoBanus, coctaisieT 68 gacos: B 10 knacce — 34 gaca (1 gac B neneno), B 11 kiacce —
34 gaca (1 gac B HeeIO).



COJEPKAHUE OBYYEHUS
10 KJIACC
OPI'TAHUYECKASA XUMUA

Teoperudeckue OCHOBbI OPraHUYECKON XUMHHU

[IpenMeT opraHu4ecKOd XHMHH: €€ BO3HUKHOBEHHUE, PA3BUTHE W 3HAYEHUE B IOJYYEHUHU
HOBBIX BEIIECTB U MarepuaioB. Teopus crpoeHust opraHuueckux coequnenuit A. M. byrneposa, eé
OCHOBHBIC TOJIOkKEHHA. CTPYKTYpHBIC (POPMYIIBI OPraHUYeCKHX BELICCTB. [ OMOIIOTHUS, M30MEPHSL.
XuMHYECKas CBSA3b B OPraHNYECKUX COCIMHEHUSAX — OJIMHAPHBIE M KPATHBIE CBA3H.

[IpencraBnenne o Kiaccu(PUKAOWU OPraHHYECKUX BemIecTB. HoMmMeHKIIaTypa Opranndeckux
COCMHEHUN (cucTeMaTH4ecKas) U TPUBUAIbHBIE HA3BaHUs BaKHEHIIMX IIPEICTABUTENCH KIIAcCOB
OpraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJILHBIE METO/Ibl M3Y4YCHUS] BEUIECTB M UX I[IpEBpallleHHI: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKHX BEILECTB M MaTepuajaMM Ha UX OCHOBE, MOJIEIMPOBAHHUE MOJIEKYJI
OpraHMYECKUX BEIIECTB, HAOII0ICHUE U ONIMCAHME JIEMOHCTPAIIMOHHBIX OIIBITOB 110 IIPEBPAIICHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (IU1aBJIeHUE, 0OYIJIMBAaHUE U TOPEHUE).

Yraesoaopoast

AJIKaHbl: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psaj. MeraH M 3TaH — npocTeniue
[IPEJICTAaBUTENIN AJIKAHOB: (PU3MUECKME U XUMUYECKUE CBOMCTBA (peaKlMy 3aMEICHNs U FOpEHUs),
HaXO0X/ICHHE B IIPUPO/IE, IIOIYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB MU CTPOCHUE, T'OMOJIOTHMYECKUI psil. DTHIEH W IIPOIUIEH — MPOCTEHIINE
[PEJICTABUTEIIN  AJIIKEHOB: (DU3NYECKUE U XMMHYECKHE CBONCTBA (peakluu TWAPUPOBAHUSA,
raJIoreHHPOBaHMSL, TUAPATAIIMU, OKUCIICHUS U NOJUMEPH3AIINH), TIOTYUEHHE U TPUMEHECHHUE.

Ankanuensl: Oyramuen-1,3 um MerunOyramueH-1,3: cTpocHHE, BAKHCUININE XUMHUYCCKUC
CBOMCTBa (peaxius noaumepusanuu). IloaydeHre CHHTETUYECKOrO KayuyKa U PE3HHBIL.

AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJIOTHYECKUM Psijl. ALIETUIIEH — NPOCTEHINUIT
IPEJ/ICTABUTENb AJKUHOB: COCTaB, CTPOEHHUE, (U3MYECKHME M XHMHUYECKHE CBOMCTBa (peakiuu
THAPUPOBAHUS, TAJIOTEHUPOBAHUS, TH/PATAIlMK, TOPEHHS ), TIOJTyU€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (GU3MUECCKUEC M XUMHUYCCKUC CBOMCTBA (peakiuu
TaJIOTEHUPOBAHMS M HUTPOBaHWUA), TOIY4YeHHE W HpHUMEHEHue. Tonyon: cocmas, cmpoeHue,
Quzuueckue U Xumuueckue ceOUCMea (peakyuu 2an02eHUPOSAHUs U HUMPOGAHUS), NOTYYEHUE U
npumenenue.  TOKCHYHOCTH  apeHOB. ['eHeTmdeckas  CBSI3b  MEXKJAY  YIVIEBOJOPO/AaMU,
MPUHAUIEKAIMMU K Pa3TIMYHBIM KJIaccaM.

[TpupoaHblE MCTOYHMKHM YIIIeBOAOPOJOB. Ilpupo/Hblii Ta3 U MOmyTHbIE HEPTSHBIC Ta3bl.
Hedth u e€ mpoucxoxkacHue. CriocoOwl mepepaboTkH HeTH: EPETOHKA, KPEKMHT (TEPMHUECKUH,
KaTajauTHuecKuit), muponus. ITpoaykTel nepepadboTku HeQTH, UX IPUMEHEHHUE B MTPOMBIIIIIIEHHOCTH
U B ObITy. KaMeHHBIH yrosb ¥ MpOAYyKTHI €0 MepepadoTKHU.

OKCNEpUMEHTAIbHBIE METOJIl M3YUEHHsS] BEHIECTB M HMX MpEBpalllcHUuI: 03HAKOMIJICHHE C
oOpa3namu ImjacTMacc, KaydykoB U pe3uHbl, koitekiuu «Hedts» u «Yroamy, MonenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M  TaJOTEHOMPOU3BOJAHBIX, TIPOBEJICHUE NPAKTUYECKOW paboThl:

MOJTYYECHHUE ITUIIEHA U U3YUECHHE €T0 CBOMCTB.
Pacuérurie 3a1aun.



Bbruncnenys o ypaBHEHHIO XUMHUYECKOH peakuu (Macchl, 00bEMa, KOINYECTBA HCXOAHOTO
BEIIECTBA MJIM NMPOJYKTa PeaKLUH [10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIECTB WU IPOJYKTOB PEAKLUH).

Kucaopoaconepxammue opranniecKue COeAMHCHHUS

[IpenenpHble OAHOATOMHBIE CHOUPTHL. MeETaHOT M 3TAHON: CTpPOEHHe, (GU3UYECKHE WU
XMMHYECKHE CBOMCTBa (peakUuu ¢ AaKTHMBHBIMH METa/UIAMH, TaJOr€HOBOJOPOJAMH, TOPEHHE),
IIpUMEHEHNE. BogopoaHeie ¢BA3H MEXIy MOJIEKYJIaMU CIIUPTOB. [[eliCTBHE METaHONA U TAHONIA HA
OpPraHHU3M YEJIOBEKa.

MHOroaTOMHBIC CHUPTHL. JTWICHTJIMKONL M TIIMLEPUH: CTPOCHUE, (U3NYCCKHE |
XMMHUYECKHUE CBOMCTBA (B3aMMOAECHCTBHUE CO LIEIIOYHBIMH METAJNIaMH, Ka4€CTBEHHAs pEaKllMs Ha
MHOTOaTOMHbIE cHUpThbl). JlelicTBue Ha opraHu3M 4elnoBeka. [IpumeHeHHMe TIMLEpUHA U
THJICHTJIMKOJISL.

demnomn: CTpoeHUE MOJICKYIBI, (PU3NIECKUE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTEH (heHoa.
[Mpumenenne penona.

Anpaeruiipl M kemowvl. DopMallbJiern)l, aleTalbjJeruja: CTPOCHHE, (QUINYECKUE U
XMMHMYECKHE CBOHCTBA (pEakIMM OKHMCIEHMSI ¥ BOCCTAHOBIICHHS, KAYECTBEHHBIE pEaKIlUu),
[I0JIy4YEHHUE U IPUMEHEHUE.

O/JHOOCHOBHBIE IIPEJIE/IbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHass M YKCYCHas KHUCIIOTHI:
CTpoeHHue, PU3NYECKME U XMMUYECKUE CBOMCTBa (CBOMCTBA, 00IME JUIsl KJIAacca KUCJIOT, peaKius
oTepuduKanMM), ModydeHHe u TpuMeHenue. CreapuHOBass W OJCHHOBAS KHCIOTHI Kak
IIPEJICTABUTEININ BBICHIMX KapOOHOBBIX KMCIOT. MblIa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, X
MOIOIIIEE AEUCTBHE.

CnoxHple 3(upbl Kak IIPOU3BOJIHBIE KapOOHOBBIX KHCIIOT. ['MApPONIN3 CIOKHBIX 3(UPOB.
Kupsl. I'mppomms xupos. [IpuMenenne xxupoB. bruonorudeckas poiib )KUPOB.

VYraeBonbl: coCTaB, Knaccu(ukalus yrieBogoB (MOHO-, W- U monucaxapuasl). [moko3a —
IPOCTEUIIMH MOHOCaxapua: OCOOCHHOCTH CTPOCHUS MOJIEKYNbl, (PU3MYECKHME W XHUMHUYECKUE
cBOMCTBa (B3amMoacicTBUEe ¢ ruapokcuaoM Meau(ll), okncaeHue aMMrUadyHbIM PacTBOPOM OKCHA
cepebpa(l), BoccranoBicHUE, OpOXKCHHE TIIOKO3bI), HAXOXKJCHUEC B MPHUPOJC, NPUMCHCHHE,
ounonorudeckas poan. @otocuHTes. PpyKTO3a KAK H30MED TITFOKO3HL.

Kpaxman u nemmono3a Kak HpUpojiHble monuMmepbl. CTpoeHHe Kpaxmajia M IEUTIONO03bL.
dusnyeckue U XMMUYECKHUE CBOMCTBa Kpaxmaina (rM/IpoJiu3, KaueCTBEHHAs PeaKius C HOJI0M).

OKCMEpUMEHTAIbHBIE METO/bl M3YHEHHsA BEIIECTB W UX [pEBpallleHuil: NpOBEJACHHUE,
Ha0JI10/IEHUE W OMUCaHUE AEMOHCTPAIMOHHBIX OMBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKIIUU
O/IHOATOMHBIX CHUPTOB (OKHcIeHHE dTaHoJa okcujgoMm Meau(ll)), MHOroaToMHbBIX CIHUPTOB
(B3aumoselicteue TimiepuHa ¢ ruapokcuaom meau(ll)), anpneruioB (OKMUCICHHWE aMMHAYHBIM
pactBopoM okcuaa cepebpa(l) u rumpoxcugom meau(ll), B3auMoaccTBUE KpaxMaia ¢ HOJAOM),
IIPOBE/ICHUE MPAKTUYECKOH PabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHUCIOTHI.

Pacuérurie 3a1aun.

Bbruncnenus no ypaBHEHUIO XUMUYECKON peakiinu (Macchl, 00bEMa, KOIUUECTBA UCXOIHOTO
BEIIECTBA MJIU MPOAYKTa PEAKIIMK 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 HCXOTHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUH).

A30Tco/IepKale OPraHNIeCKUE COSTUHEHMS.



AMMHOKHUCIOTB! Kak aM(OTepHble OpraHNyecKue coequHeHus. OU3nueckue U XUMHUYECKUe
CBOWMCTBA AMHMHOKUCIOT (Ha @pUMepe INIHLuHA). buomornyeckoe 3HaueHHE aAMHUHOKHUCIOT.
ITenrtuaer.

benkyn kak mHpuUpOAHBIE BBICOKOMOJIEKYJISIPHBIE coennHeHUd. llepBuuHas, BTOpHYHas H
TpeTUYHas CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OENIKOB: TUAPONU3, JeHATypalus,
Ka4yeCTBEHHBIE PEaKIIMU Ha OeJIKu.

OKCHEPUMEHTATIbHBIE METOJbl M3YUYEHHUS BEIIECTB M HX INPEBPALlCHUN: HaONIOAEeHUE U
ONUCaHUE AEMOHCTPALMOHHBIX ONBITOB: ACHATypalus OeJIKOB IPU HArPEeBAaHUH, LIBETHBIE PEaKLUU
O€nKOB.

BbicokomonekyasipHble coeJTUHEeHHS

OcCHOBHBIE IIOHATHS XHMHH BBICOKOMOIIEKYJIIPHBIX COEAUHEHHMI: MOHOMEp, IIOJUMED,
CTPYKTYPHO€ 3BEHO, CTEIIEHb II0JIMMEPU3aLK, CPEIHAs MOJIeKyJIspHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI — IIOJUMEPHU3ALS U ITOJIMKOHJEHCALIMSL.

OKCIIEpUMEHTAJIbHBIE METOJAbl M3YUCHMS BELIECTB M UX IIpEBpallleHUi: O03HAKOMJICHUE C
o0pa31amMu IIPUPOJIHBIX U NUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeMeTHbIE CBA3H.

Peanuszanus MeXIIpEeJIMETHBIX CBA3€H IIpM M3ydyeHUHM opranuyeckod xumuu B 10 kiacce
OCYIIIECTBJISIETCSl YEpPE3 MCIIONIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHbIX IIOHATHH, Tak M
HOHSITHH, SABJISIONMXCA CUCTEMHBIMU JUISL OT/IEJIBHBIX [IPE/IMETOB €CTECTBEHHO-HAYHYHOI'O IIUKJIA.

O611re ecTecTBEHHO-HAYUHbIE [TOHATUS: SIBICHUE, HAy4HbIM (aKT, ruIioTe3a, 3aKOH, TEOPHsI,
aHaJIU3, CHHTE3, KJIacCU(pHKaIMsA, [EpUOJUYHOCTh, HAOJIIOJICHUE, H3MEPEHHME, HKCIEPUMEHT,
MO/IEJIMPOBAHUE.

®duszuka: MaTepus, SHEPIrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SJHEPI€TUUECKUI YPOBEHb,
BCIIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3UYCCKHC BEIMYMHBI M SAMHUIBI UX
HU3MEPEHMUS.

buonorus: xnerka, opranusm, Ouocdepa, OOMCH BEHICCTB B OpraHu3Me, (POTOCUHTE3,
OMOJIOrMYECKH aKTUBHBIE BEIlECTBA (O€IKH, YIIIEBOb, )KUPBI, (PEPMEHTHI).

["'eorpacdus: MUHEpabl, TOPHBIEC TOPO/IbI, TOJIE3HBIE HCKOMAEMBIE, TOTNIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOJYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIME CPEACTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHE MpernapaThl, MaTepuanbl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX

BOJIOKOH.
11 KJIACC
OBIASA U HEOPTAHHYECKASA XUMUSA

Teoperuyeckue 0CHOBbLI XUMMHU

XvuMuueckuil  3neMeHT. AtToMm. Sapo aToma, uH30TOMBI. OJEKTpOHHAas  00OJIOUKa.
DHepreTnyeckue ypoBHH, MOTYpPOBHH. ATOMHBbIE opOuTanu, s-, p-, d- sneMeHThl. OcOOEHHOCTH
pacrpesieicHusi AJIEKTPOHOB IO OpOUTANIsIM B aTOMax 3JIEMEHTOB TEPBBIX HETHIPEX MEPHOIOB.
ONEKTpOHHAs KOH(pUTYpalys aTOMOB.

[Tepuonnueckuii 3akoH W Ilepuoguueckas cucTemMa XuMHUeckux syemeHToB /[l .
Menneneena. CBs3b nepuoimyeckoro 3akoHa u [lepuonnyeckoil CUCTEMBI XUMHUECKUX IEMEHTOB
JI. 1. Menaeneera ¢ COBPEMEHHOM TEOpHEW CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH H3MECHEHUS



CBOMCTB XMMHUYECKUX HJIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIOKHBIX BELIECTB [0 IPYyIMIaM U
nepuoaaM. 3HaueHUe MEPHOINYECKOr0 3aKOHA B Pa3BUTHUH HAYKHU.

Ctpoenne BemecTBa. XHUMHYECKas CBA3b. Buasl XuMUYeckod CBsA3M (KOBaJeHTHas
HENoJsipHas W MOJSIpHAas, HOHHAs, MeTaindeckas). MexaHu3Mbl 00pa3oBaHHsl KOBaJEHTHOMN
XUMHUECKOH cBs3U (OOMEHHBIH M JOHOPHO-aKUenTopHbIH). Bogoponnas cBsizb. BaneHTHOCTS.
DIIEKTPOOTPHULIATENBHOCTE. CTeneHb OKUCIeHHs. FIOHBI: KATHOHBI U AHUOHBI.

BewectBa MONEKYISPHOr0O W HEMOJEKYIAPHOTO CTPOEHHsA. 3aKOH IMOCTOSHCTBA COCTaBa
BEIECTBA. THUIBl KPUCTANIMYECKHX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA
KPHCTAIUIMYECKON PEIIETKH.

[TousiTie o aucriepcHbIX cucremax. VcTMHHBIE M KOJUIOWJAHBIE pacTBOpbl. MaccoBas nois
BEILECTBA B PaCTBOpE.

Knaccugukanms HeopraHndecKux coeauneHuit. HoMeHknarypa HeopraHmyecKux BEIIECTB.
['enernyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKALMX K Pa3IMUHBIM KJIaccaM.

Xumuueckass peakuus. Kiraccupukamuss XUMHYECKHMX pPEAaKUWHA B HEOPraHMYECKOW |
OpraHMYECKON XMMHH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IIPEBPALICHUS
SHEPIUM NIPU XUMHUYECKUX PEAKIHUAX.

CxopocTh peakiuM, €€ 3aBHUCHMOCTb OT pPa3jIMuHBIX QakTopoB. OOpaTUMBbIE PpPEaKIUU.
Xumuueckoe paBHOBecue. DaKTOpbl, BIUSIONME HAa COCTOSHUE XHUMHYECKOTO paBHOBECHS.
[Tpunnmm Jle arense.

DnekrpoiuTuueckas jauccormanus. CuibHble M ciabble IeKTpoJinThl. Cpejra BOHBIX
pPacTBOPOB BEIECTB: KHUCJIasi, HEWTpalbHAas, I1IeJIOYHAsl.

OKHCIIUTENIBHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METO/Ibl M3YUYEHHUS! BEIIECTB M MX NPEBPAIICHUN: JEMOHCTpaLUs
tabmmi «[lepuoaudeckass cucrema xumuueckux siemenToB . U. MenneneeBa», u3ydenue
MOJIeTIeN KPUCTAJUIMYECKUX PEIETOK, HAaONIOJACHME M ONMCAaHME JIEMOHCTPAIMOHHBIX U
71ab0paTOPHBIX ONBITOB (pa3fioKEHHE MEPOKCHJAa BOAOPOJAa B NPUCYTCTBUM KaTaluzaropa,
OTIpEJIeNIEHUE CpPE/ibl PAacCTBOPOB BEUIECTB C MOMOIIbI0 YHUBEPCAIHLHOTO HMHAWKATOPA, PEaKIUU
HOHHOTO OOMEHa), MpPOBEACHUE NpaKkTHUecKol padoThl «BnusHue pa3nuuHbBIX (QaKkTOPOB Ha
CKOPOCTh XUMHUYECKOU PEAKIIHM.

PacuétHble 3a1aun.

PacuéThl Mo ypaBHEHUSM XHMHYECKMX PEAKIIMH, B TOM YHCIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCTIOIB30BAHUEM TOHATHUS «MacCOBast J0Js BEIIECTBAY.

Heopranuueckas Xumus

Hewmerannsl. [lonoxenue Hemetannos B Ileproanueckoil cucteMe XMMUYECKUX DJIEMEHTOB
. W. MenneneeBa u OCOOCHHOCTH CTPOCHHS aToMOB. (DU3MUECKHE CBOWCTBA HEMETAJIJIOB.
AJIOTpOIHS HEMETAIUIOB (HA TPUMEPE KUCITIOPOa, cepbl, hochopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TallOTCHOB, Cepbl, a3oTa, (ocdopa,
yriaepoaa U KpPeMHHS) U UX COCTUHEHHMH (OKCHIOB, KHCIOPOACOAEPKAIINX KHCIOT, BOJIOPOAHBIX
COC/TMHCHUH ).

IIpuMeHeHNEe Ba)KHENIITUX HEMETAIUTOB U UX COCJIUMHEHUM.

Mertamnel. [Tomoxenne MetaoB B [lepuoanueckoil cucTeMe XUMHUUECKUX dyieMeHToB /1. 1.
MenneneeBa. OcoOCHHOCTH CTPOCHUS DJCKTPOHHBIX O0OJIOYCK aToMOB MeTaioB. O6mwme
¢uznueckne cpoiicTBa MeTauoB. ChjlaBbl METAUIOB. OJIEKTPOXUMHYECKMHM psAJl HampsKeHU

MCTaJIJIOB.



XYUMHYECKHE CBOWCTBA BaXHEHIIUX METAUIOB (HATPUM, KanWii, KajJbllUi, MAarHUMH,
ATIOMUHHH, IIUHK, XPOM, JKEJIE30, ME/Ib) U UX COCTUHCHHM.

O06mmue cnocoOs! MonydeHus MeTauioB. [IpruMeHeHre MeTAITIOB B OBITY M TEXHHUKE.

DKCHEPUMEHTAIBHBIE METOIBI U3YUEHHUS BEUIECTB U UX MPEBPALICHUI: U3yUYE€HHUE KOJUTEKIIUN
«MeTannsl U CIJIaBbl», 00pa3lOB HEMETAJUIOB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4, HAaOI0eHe
U ONHMCAHHE JEMOHCTPALMOHHBIX U JaOOpaTOPHBIX OMNBITOB (B3aUMOJEHCTBHE THUIPOKCHIA
ATIOMHUHUS C paCTBOPAMH KUCIOT U IIEN0Yel, KaueCTBEHHbIE peaKIH Ha KATHOHBI METAITIOB).

PacuérHbie 3agaun.

Pacuétel Macchl BemecTBa Wik 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce
i 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PCAKIUH BEIIECTB, PacuEThl MAcChl (00BEMA, KOIMYSCTBA
BCILECTBA) MIPOIYKTOB PCAKLUH, ECIU OJIHO U3 BEIICCTB UMEET IIPUMECH.

XHUMHUA U KU3HD

Posb xumMun B 00€CHICUCHUN IKOJOTMUYCCKOM, SHEPreTUYECKONW M MUIICBOH 0C€30MacHOCTH,
pa3BuTHU MeAUIUHEL. [[oHsATHE 0 HAYYHBIX METOAAX [MO3HAHUS BEIICCTB M XUMUICCKUX PCAKIIHIA.

[Ipeacrasienuss 06 OOIMX HAYYHBIX MPUHIIMIIAX IMPOMBIIICHHOTO MOJTYYCHUSI BaXKHCUIIIMX
BCIICCTB.

UenoBek B MHpE BEHICCTB W MaTCPUAJIOB: BAXKHCHIIMEC CTPOUTCIHLHBIC MAaTCPUAIIBI,
KOHCTPYKIIMOHHBIC MaTepualibl, KPacKW, CTEKJIO, KEpamMuKa, MaTepuaibl JUIS DJICKTPOHHKH,
HaHOMAaTEPHAJIBI, OPTAHMYCCKUE U MUHCPAIBHBIC Y 100pCHHS.

XuMusi W 37I0pOBbBC UCIIOBCKA: MpaBWJia HCIIOJIB30BAHMS JICKAPCTBCHHBIX IPEIAPaTOB,
npaBuiia 6€30MacCHOr0 UCIOIB30BAHUS TIPECHAPaTOB OBITOBOM XMMHUH B ITOBCE/THCBHOMN KU3HH.

MexnpeMeTHbIE CBA3N.

Peanu3zaius MeKIIpeIMETHBIX CBSI3€H IIPU U3y4EHUU OOIEH U HeopraHudecKoil Xxumuu B 11
KJIACCE OCYIIECTBISICTCA YEPE3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSITHH, TaK U
MIOHSITUH, SBJISIONIMXCS CUCTEMHBIMU TSI OTJCIBHBIX MPEAMETOB €CTCCTBCHHO-HAYYHOTO ITHKJIA.

OO01ue ecTeCTBCHHO-HAYYHBIC MOHATHS: Hay4IHbIH (akT, TUIIOTE3a, 3aKOH, TCOPUS, aHAHU3,
CHUHTE3, Kiaccu(UKanus, TCPUOJUYHOCTh, HAOMIONCHUE, DKCICPUMCHT, MOJICIUPOBAHHNE,
HU3MEPCHHE, SIBJICHIC.

dusuka: Marepus, JHEPTUfA, Macca, aroM, DJJCKTPOH, MPOTOH, HEHUTPOH, WOH, H30TOI,
PaIMOaKTUBHOCTh, MOJICKYJIa, DHEPTCTHYCCKUM YPOBCHB, BCIICCTBO, TEIO, O0BEM, arperaTHoe
COCTOSIHUC BEIICCTBA, PU3MUCCKUEC BETUUUHBI U €UHUITLI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, OpraHM3M, O3KocHucTeMa, Ouocdepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTAMHUHBI, 0OOMCH BEIIICCTB B OpraHu3Me.

['corpadusi: MUHEpATBI, TOPHBIC TOPO/IBI, TOJIC3HBIC UCKOTIACMEBIC, TOTIITUBO, PECYPCHI.

TexHOoMOTUS: XUMHUYCCKAsA MPOMBIIUICHHOCTh, METAJUTYPTHsl, TPOU3BOICTBO CTPOUTEIHHBIX
MaTCpHaJIOB, CCIBCKOXO03WCTBCHHOE MIPOU3BOJICTRO, MTUICBAs MTPOMBITTIJICHHOCTb,
(dhapmarieBTUUECKasi MPOMBINIJICHHOCTh, TPOU3BO/ICTBO KOCMETHUCCKUX MIPENapaToB, MPOU3BOICTBO
KOHCTPYKITMOHHBIX MaTCPUAIOB, YJICKTPOHHAS TPOMBITIICHHOCTh, HAHOTCXHOJIOTHH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JJMHHOCTHBIE PE3YJIBTATBI

OdI'OC COO ycranaBnuBaeT TpeOOBaHUA K pPe3ynbTaTaM OCBOCHHUS OO0YyYarOIIUMHCS
IporpaMM cpefaHero odmero o0OpasoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM H IPEAMETHBIM).
HayuHo-MeToanueckoil 0CHOBOM A pa3paboTKU IUTAHUPYEMBIX Pe3yIbTATOB OCBOEHHS MPOrpaMM
CpeIHEero o0mIero 00pa3oBaHUs SIBISCTCS CHCTEMHO-ICATCILHOCTHBIN MOAXO/I.

B cooTBercTBMM € CHCTEMHO-ACATCIHLHOCTHBIM IIOJXOJOM B CTPYKTYPE JIMYHOCTHBIX
Pe3yABTaTOB OCBOCHUSI MIPEAMETA «XUMHUS» Ha YPOBHE CPEAHEr0 O0IIETo 00pa3oBaHMs BBIICICHEI
CJIEIYIOIINE COCTABIISAIOLLNE:

OCO3HAaHHE OO0YYalOIIMMHCS POCCUICKON TI'paXkIaHCKOM HWIEHTHUYHOCTM — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEAEIEHHIO;

HaJU4YNEC MOTUBAIMHU K O0YUCHUIO;

[eJICHAIIPaBIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJICHHWH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEN U UCTOPUUYECKUX TPAAUIIUKA 0a30BOM HAYKH XUMUM;

FOTOBHOCTh M CIIOCOOHOCTH OOYHaIOIMXCSl PYKOBOJICTBOBAThCS B CBOCH JIESITENLHOCTH
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMM, IPUCYIIMMH  IEJIOCTHOM CHCTEME XMMHUYECKOI'O
obpazoBaHusi;

HaJIMYUE [IPABOCO3HAHUS PKOJIOTMUECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh IEJIU U CTPOUTH
KU3HEHHBIC IJIAHBI.

JlngHOCTHBIC PE3YJIBTATHI OCBOCHUSI TIPE/IMETa «XUMUS JIOCTUTAIOTCS B €JIMHCTBE Y4cOHOMU
M BOCIIUTATCIBHON JICATCIBHOCTH B COOTBETCTBHH C TYMAaHUCTHMUCCKUMH, COIMOKYJIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM U WJleaJlaMHd POCCHMCKOr0 TIpaXk/laHCKOro o00IecTBa,
OPUHATHIMU B OOIIECTBE HOPMAaMH M TpaBUIaMHM TOBE/CHUS, CIMOCOOCTBYIOUIMMHM Ipolieccam
CaMOTIO3HaHHS, CAMOPa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHMSI IMYHOCTH 00YyHarOIMXCSl.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUSA MpPEAMETa «XHUMHUSA» OTPaXaroT CPOPMUPOBAHHOCTH
OTbITa MO3HABATEIBHON U MPAKTUYECKOMN JEATEILHOCTH 00YUaIONIMXCs 10 peanu3aliii NPUHATHIX B
0011eCTBE 1IEHHOCTEH, B TOM YHCJIE B HaCTH!

1) rpak1aHCcKOro BOCIMTAHUS

OCO3HaHUS 00YHAIOIIMMHUCA CBOMX KOHCTUTYIHOHHBIX MpaB M 00sA3aHHOCTEH, YBa)KEHUS K
3aKOHY Y MPABOMOPAJIKY;

MPE/ACTABJIICHUSI O COIMATBHBIX HOPMAaxX M MPaBWIaX MCKIUYHOCTHBIX OTHOIICHUMA B
KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW NEATENHHOCTH MPH CO3/IAaHUU YUEOHBIX MPOEKTOB,
PCIICHIH YUCOHBIX U TTO3HABATCIBHBIX 3a/1a4, BBITTOJJHCHUHN X UMHUCCKUX DKCTICPUMCHTOB;

CrOCOOHOCTH TOHMMATh W NMPUHUMATh MOTWBBI, HAMEPCHUS, JIOTUKY W apTyMEHTHI JPYTHX
IIPY aHaJIM3€ Pa3IMYHbIX BHJIOB YUEOHOH AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHHS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyUHOMY HaclIeJIUI0 OTCUECTBEHHON XUMUMY;

YBaXKCHUS K MPOIIECCY TBOPUYCCTBA B 00JIACTH TCOPUHU U MPAKTHYCCKOTO TPUMEHCHUS XUMHH,
OCO3HaHHUS TOTO, YTO JOCTHXKEHUS HAYKH €CTh PE3YJbTaT JJIUTENbHBIX HAOIIOACHUH, KPOMOTINBBIX

OKCIICPUMCHTAJBHBIX TTIOUCKOB, MOCTOAHHOTO TPpyJa y‘léHBIX U IIPAKTUKOB,



UHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYUYEHUHU U MOCIEAYIONIEM aHaIn3e HH(QOpMaluu
0 MEPEeNOBhIX JOCTUKEHUSIX COBPEMEHHOU O0TE€UeCTBEHHOW XUMUM;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3AHHBIE C XUMHUYECKUMU SIBICHUSMHU, U MPUHUMATD
OCO3HaHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTU OIIEHHBaTh CBOE MOBEJEHHE M TMOCTYIKH CBOUX TOBApHUIIEH ¢ MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HaHHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popMuUpoOBaHUSA KYJILTYPHI 3/I0POBbSI:

MOHWMAaHUS LICHHOCTEW 310poBOro H Oe3omacHoro oOpa3a >KH3HH, HEOOXOAUMOCTH
OTBETCTBCHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUCCKOMY M ICUXUYECKOMY 30POBBIO;

cobmroacHus IpaBuUil 0E30MaCHOTO OOpANICHUS C BEIICCTBAMU B OBITY, TIOBCCAHCBHOMN KU3HU
U B TPYIOBOU JIEATEIBHOCTH;

MMOHVMAaHUS [ICHHOCTH TPABUI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO OC30MACHOTO TIOBEICHUS
B CUTYAIUSX, YTPOIKAIONIUX 3/I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJACTBUA W HENPHSITHS BPEJAHBIX MPUBBIUCK (YIOTPEOJICHUS AITKOTOJIA,
HapKOTHKOB, KYPEHHUS);

5) TpyaoBOro BoCIMTAHMA:

KOMMYHHKAQTUBHOW  KOMIICTCHTHOCTH B  y4COHO-HUCCICIOBATCILCKOW  JICATCIHHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUECKON U IPYTHX BUJIAX JCATCILHOCTH;

VCTAHOBKM Ha aKTHBHOC YYacTHEC B PEIICHHH [PAKTUYCCKUX 337a4  COIMAIILHOM
HAIPABJIEHHOCTH (B paMKax CBOETO KJIAcca, IKOJIbI);

UHTEpeca K MPaKTUICCKOMY U3YUCHHIO Tpodeccrii pa3iudHoro pojia, B TOM YUCIIC Ha OCHOBE
MPUMCHCHHUS TTPESIMETHBIX 3HAHUU 10 XUMHU;

YBAXCHHUSI K TPYTY, JIOJSIM TPY/Ia U PE3yabTaTaM TPYAOBOH JCITCILHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHAMBHIYATHLHON TPACKTOpHUU 0Opa3zoBaHus, Oymymien
npodeccun U peau3alii COOCTBCHHBIX KU3HCHHBIX IUJIAHOB ¢ YYETOM JIMIHOCTHBIX MHTEPECOB,
CMOCOOHOCTEH K XUMHUHU, MHTEPECOB U OTPEOHOCTEH 0011IECTBRA;

6) 2Kx010TMYeCKOT0 BOCITUTAHUSA:

HKOJIOTMUYECKH 11€71eCO00Pa3HOro OTHOLIEHHUS K MPHUPOJE, KaK MCTOYHHKY CYIIECTBOBaHUS
JKH3HH Ha 3eMIIc;

MOHVMAaHUS TI00ATBHOTO XapakTepa DKOJIOTHYECKUX MPOOJIEM, BIUSHUS IKOHOMHUYCCKUX
MPOIECCOB HA COCTOSHUE MPUPOTHON U COIIMATBLHOM CPEIBI;

OCO3HAHUS HEOOXOMMOCTH HWCIOJIb30BAHUS JOCTHDKCHUN XUMHUHU JUIs PEIICHUS BOIPOCOB
paIMoOHAILHOTO MPUPOTONOIB30BaAHNUS;

AKTUBHOTO HCTIPHUATHS JCHCTBHI, NPUHOCIIINX BPEI OKPYXKAWIMICH TPUPOTHON cpeje,
YMCHHSI TIPOTHO3UPOBATh HEOIATOMPUATHBIC DJKOJIOTMYCCKUE TOCIACACTBHS MPESANPUHIMACMBIX
JICUCTBHUU U MPEJOTBPAIIATH HX;

HAJIMYUS  PAa3BUTOTO OJKOJOTHYECCKOTO MBINIICHUS, JKOJOTHYCCKOW KYJIBTYpPBI, OMBITA
JICATCIIBHOCTH ~ DKOJIOTMYECKOW  HATNPABJICHHOCTH, YMCHHS  PYKOBOJICTBOBATHCS WMH B
MO3HABATCIIFHON, KOMMYHUKATHBHOW W COIMANBHON MPAKTHKE, CITOCOOHOCTH M YMCHHS aKTHBHO

MIPOTUBOCTOATh UACOIOTHH XeMO(oOHH;



7) UEHHOCTH HAYYHOI0 IO3HAHUS

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS], COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOLIECTBEHHOW MPAKTUKU;

NOHUMAHUA cleuu(UKH XUMHUH KaK HAayKd, OCO3HaHuA e€ poiu B (HOPMHUPOBAHUU
palMOHATBHOTO HAYYHOrO MBIIUIEHUS, CO3JAHUM IEIOCTHOIO MPEACTABIEHUS 00 OKpY:KawlleM
MHpE KaK O €IMHCTBE NPUPOJBI U YEJIOBEKA, B IO3HAHUU MIPUPOJHBIX 3aKOHOMEPHOCTEN U PELLICHUH
npo0yieM coXpaHeHUsl IPUPOJAHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHU Uil COBPEMEHHOH LHMBHIU3ALHU: B €€
IYMaHUCTHYECKON HAIIPaBJICHHOCTH M BaXKHOM pOJIM B CO3JaHMM HOBOM ©a3bl MaTepUabHON
KYJIBTYpPBI, PCIICHUU TI00AIBHEIX MPOOIIEM YCTOWMYUBOTO PA3BUTHUS YEIOBCUECTBA — CBHIPHEBOM,
SHEPTECTUYCCKOMN, IMUIIEBON M IKOJIOTHICCKON O€3011aCHOCTH, B Pa3BUTHUN MEIULIMHBI, 00CCIICUCHUH
VYCIIOBUH YCICIIHOTO TPYAA U SKOJIOTHYECKU KOM(MOPTHOH KU3HU KKAOTO YlIeHA O0IIEeCTBA;

€CTECTBEHHO-HAYYHOM  T'PAMOTHOCTH: IIOHMMAHHMS  CYIIHOCTH  METONOB  ITO3HAHUA,
UCTIONIE3YEMBIX B CCTCCTBCHHBIX HAYKaX, CHOCOOHOCTH HCITOJIb30BATh MOMYYaeMbIC 3HAHUS IS
aHajan3a U OOBSICHECHUS SIBJICHUI OKPYXKAIONMICTO MUPA U TIPOUCXOJIAIINX B HEM U3MCHCHHM, YMCHUS
JienaTh OOOCHOBAHHBIC 3aKJIFOUCHUS HAa OCHOBE HAYYHBIX (DaKTOB M MMCIONIUXCS JIAHHBIX C IICJIBIO
TIOJIYYECHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATCIILHO MCIONB30BaTh XUMUUCCKUC 3HAHUS JIJIs PEIICHUs TPoOJIeM B
pPEaNbHBIX KU3ZHEHHBIX CUTYaIUAX;

MHTEpPECA K ITO3HAHUIO U UCCIIEOBATEIBCKOMN JAEATEIBHOCTH;

FOTOBHOCTH U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M C€aMoO0pa3zoBaHUIO, K
AKTHBHOMY TIOJIYYCHUIO HOBBIX 3HAHWUU IO XUMHH B COOTBETCTBUH C KU3HCHHBIMH ITIOTPECOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TPY/ia B Pa3jIMYHbIX chepax MpodheCCHOHAIBHOMN JEATEIbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATHI

MetanpeameTHbIe pe3yabTaThl OCBOCHUS yUeOHOTO npeaMeTa « XMMUS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JIs q)OpMHpOBaHI/IH MI/IpOB033pCHI/I$I 06yqafoumxc;{ MC)K)II/ICHI/IHJ'[I/IHapHBIC
(MeXnpeIMeTHbIC) 00IIeHayUHbIe TOHATHS, OTPAKAIOIIUE 1[ETOCTHOCTh HAYYHON KapTHHBI MUpa U
Cl'IeLII/I(l)I/IKy METOAOB IIO3HAHUA, I/ICHOJ'II)SYCMLIX B €CTCCTBCHHBIX HaYKaX (MaTCpI/IH, BCIICCTBO,
DHEPrusl, SABJICHUE, MPOIIECC, CHUCTEMA, HAYYHbIM (PaKkT, MPHUHIMI, TUNOTE3d, 3aKOHOMEPHOCT,
33aKOH, TCOPUS, UCCICTOBAHUE, HAOIOICHNE, H3MEPCHUE, IKCIICPUMEHT U IPYTHC);

YHHUBEpCcaIbHble yueOHbIC ACHCTBUS (I103HABATENbHBIC, KOMMYHUKATUBHBIE, PETYISTHBHbIC),
obecrieunBaronue (popmupoBaHue QyHKIIMOHAIBHONW TPAMOTHOCTH M COIMAILHOW KOMITCTCHIINH
00yJaromuxcs;

CIIOCOOHOCTH 00y4aronmxcst HCIIONL30BATh OCBOCHHBIC MEXAUCITUTTHHAPHEIC,
MI/IpOB033p€HLI€CKI/I€ 3HAHUS U YHI/IBepcaJ'H)HBIC y‘IC6HI)Ie I[CﬁCTBHfI B HOSH&B&TCJ’ILHOﬁ Hu
COIIMANbHOM MPAKTHKE.

MCTaHpCILMeTHBIC pCSy.HBTaTLI OTpa)KaIOT OBJIAJICHUC YHI/IBCpCElHBHBIMI/I y‘l€6HBIMI/I
IIO3HABATCIIBHBIMU, KOMMYHI/IKaTI/IBHBIMI/I 141 pel"y.]'[f[TI/IBHBIMH )IeﬁCTBHSIMI/I.

OBJIa[leHI/Ie yHl/lBepca.ﬂle)lMl/l y‘leﬁHLlMI/l IMO3HABATCJIbHBIMHA HeﬁCTBHHMH:

1) 6a3oBbIe JIOTHUYECKHUE NEHCTBUS:



CaMOCTOATENIBHO  (JOPMYJIHMPOBAaTh U AKTyaJdU3UpoBaTh MpoOieMy, BCECTOPOHHE €€
paccMaTpUBaTh;

ONpeneNnsTh Ledd JeSITeNbHOCTH, 3aJaBas I[apaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTB PE3YNbTaThl AEATEIBHOCTH C TOCTABIEHHBIMU LETSIMU;

UCMONb30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBIIUIEHUS — BBIAENATH
XapakTepHble MpHU3HAKM TOHATHM M YCTaHaBIMBATh HX  B3aUMOCBA3b, HCIOJIB30BaTh
COOTBETCTBYIOLHME [TOHATHSA AJIs1 OOBSCHEHUsI OTIENBHBIX (haKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUSA U KPUTEPHH U1 KIacCU(DUKAUUK BEILECTB U XUMHUECKUX PEAKLINMT;

YCTAaHABJIMBATH IPUUHUHHO-CJIEICTBEHHBIE CBSI3U MEXY H3ydacMbIMU SBICHUAMU;

CTPOUTH JIOTMUECKUE pacCyXICHUs (MHIYKTUBHBIC, JCIYKTUBHBIE, 110 AHAIOIUH), BBISBIISTD
3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPHBACMBIX SBJICHUSAX, (OPMYIHPOBATH BBIBOALI W
3aKJII0YCHUS,;

IIPUMEHSTH B IIpOLIECCE I103HAHMS, MCIIOJIB3YEMbIE B XMMHM CHUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, TTPEOOPa30BBIBATh MOJCIBHEIC MPEACTABICHUS — XUMUYCCKHN 3HAK (CHMMBOJI) 3JIEMCHTA,
XUMHYecKass (opMmyna, yYpaBHCHHE XWMHYCCKOM peakiMu — TPH  PEHICHUH  YYCOHBIX
[I03HABATEIIBHBIX U NPAKTUUYECKUX 3a/1a4, IPUMEHSTh HA3BaHHBIE MOJIEIbHBIE IIPEJICTABICHUS JUIS
BBISIBJICHMSI XapaKTEPHBIX IIPU3HAKOB M3yYacMbIX BEIIECTB U XMMHUUYECKHUX PEaKIui.

2) 6azoBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIa/I€Th OCHOBAMHU METO/IOB HAYYHOI'O IIO3HAHMS BEIIIECTB U XUMHUYECKHX PEaKIui;

dbopMylnMpoBaTh IEIM U 3aJla4d  WCCIIC/IOBAaHMS, MCIIOJIB30BaTh 1IOCTABJIEHHBIE U
CaMOCTOSITENILHO ¢(POPMYIIMPOBaHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA 1103HAHUS U OCHOBBI JIS
(¢bopMUpPOBaHUS TMIIOTE3BI 110 IPOBEPKE IIPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIa/ICTh HaBBIKAMM CAMOCTOSITEJIPHOIO I[UIAHUPOBAHUSA M IIPOBEJACHMSI YUEHUYECKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HaOIIOAATh 32 XO/I0M IIPOIECCa, CaMOCTOATEIbHO
POTHO3UPOBATh €ro pe3yibTar, (GopMyanpoBaTh OOOOIEHUS U BBIBOJIbI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3Y/IbTAaTOB HMCCIEAOBAHUS, COCTaBISATh OOOCHOBAaHHBLIH OTUET O MPOJEIaHHOM
pabore;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIIE/0BATENILCKON M IPOEKTHOM JESTENBbHOCTH,
IPOSABISATh CIMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEIICHUs
MPAKTUHECKUX 337a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0B MTO3HAHUS.

3) padora c nudopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX MH(OpMalUK (HayyHO-TIONYJIsApHas IUTepaTypa
XUMHYECKOTO COJIepKaHus, CIpaBOYHbIE Mocodus, pecypcbl IMHTepHETa), aHaIM3UPOBAThH
UH(OPMAIIMI0 pA3IUYHBIX BUAOB W (OPM TPEACTABICHUS, KPUTHUYECKH OIEHUBaTh €&
JIOCTOBEPHOCTh M HENIPOTHBOPEUNBOCTD;

(GbopMynupoBaTh 3amMpochl U TMPUMEHATh pa3liUUHBIE METOJbl MpPH TOUCKE M O0TOOpE
uH(pOpMaIlii, HEOOXOAUMOM /U1 BBIMOJIHEHNS YU€OHBIX 33a4 ONPEAcAEHHOrO TUIIA;

NpUOOpPETaTh OMNBIT HCIOJIb30BAHUS HHGPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH H
pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOUpaTh ONTUMAJbHYIO (GOpPMY MPEACTaBICHUS HHPOpPMAIMH (CXEMBI,
rpaduKy, TuarpaMmmsl, TaOIUILI, PUCYHKH U APYTHE);

UCIIONb30BAaTh HAYYHBIM S3BIK B KadeCcTBE CpPEJACTBA IMpH paboTe ¢ XUMHUYECKOM
uH(poOpMalien: MPUMEHATh MEXIPEAMETHbIE ((PU3UUECKUE M MaTEMaTHUECKHE) 3HAKH U CUMBOJIBI,
(dbopMyIbl, a0OpeBUaTYpbI, HOMEHKIATYPY;



UCIIONB30BaTh M IPe0OPa30OBBIBATE 3HAKOBO-CUMBOJINYECKHE CPEACTBA HAMIAJHOCTH.

OgJajieHHe YHHBEPCAILHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOH TeMbl B XOJ€ AMAIOra W/HiIH TUCKYCCHH,
BBICKA3bIBaTh  UJAeH, (HOPMYIHPOBATH CBOM NPEUVIOKEHUS  OTHOCUTENBHO  BBIOJHEHHUS
NpeJIOKEHHOH 3a/1a4H;

BBICTYNIaTh C MpPe3€HTAlUel pe3yslbTaTOB I03HABATEIbHOU JEATEIBHOCTH, IMOJYYEHHBIX
CaMOCTOSITENIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUH XUMHUYECKOTO YKCIIEPUMEHTA,
NPaKTHYEeCKOH padOThl MO HCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, PEATH3ALMH Y4EOHOTO
npoekTa ¥ (OPMYJIMPOBATH BBIBOJALI IO pe3yibTaTaM IPOBEASHHBIX HCCICIOBAHUN IyTEM
COTJIACOBaHMS TO3MLUH B X0/I€ 00CYKICHUS U 00MEHa MHCHUSMH.

Osi1aieHHe YHHBePCAJIbLHBIMH PeryIaTHBHBIMH 1eiiCTBUSAMU:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYIUECTBIISITH CBOIO 1103HABATEJIBHYIO JESTEIBHOCTD,
ompenensst €€ LENM M 33Ja4d, KOHTPOJIUPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
[peyiaraéMblii aJIrOPUTM AEHCTBUM P BBIIIOJIHEHUH YYE€OHBIX M MCCIENOBATENbCKUX 3ajad,
BBIOMpaTh Hanboiee dPpPEeKTUBHBIA CIOCO0 MX PEIICHHs ¢ Y4ETOM NOITYYCHUS HOBBIX 3HAHUN O
BEIIECTBaX U XMMUUYECKUX PEAKIUAX;

OCYILECTBJIATH CAMOKOHTPOJIb CBOCH JIEATEIIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

IMPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

[TpeiMeTHBIE pe3yIbTaThl OCBOECHHUS Kypca «OpraHudecKasi XUMUs» OTPaXKaIoT:

c(hOpMHUPOBAHHOCTH TPEJICTABIICHUA O XUMHUYECKON COCTABJSIONICH €CTECTBCHHO-HAYYHOU
KapTHUHBl MHMpa, pOJM XMMHUH B TO3HAHUU SIBJICHUHM MpPHUPOAbI, B (HOPMHUPOBAHUU MBIIUICHUS U
KYIbTYpbl JUYHOCTH, €€ (QYHKIIMOHANBHONW TrpaMOTHOCTH, HEOOXOAMMON U1l  pEIlleHus
MPAKTUYECKUX 3aJa4 M SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0pPOBBIO M
NPUPOJAHON CpEnE;

BIIaJICHUE CUCTEMON XMMMYECKUX 3HAHMM, KOTOpas BKIIFOYAET: OCHOBOIOIATAIOIIAE TOHATHUS
(XUMUYECKUN 9JIEeMEHT, aToM, »SJEKTPOHHAas 000J0YKa aroMmMa, MOJIEKYJNa, BaJlEHTHOCTb,
ANIEKTPOOTPUIIATELHOCTh, XMMHUYECKas CBs3b, CTPYKTypHas ¢opMmyna (pa3BEpHyTas U
cOKpaléHHas), MOJIb, MOJISIpHAs Macca, MOJISPHBINA 00BEM, YIIIEPOIHBIM CKeeT, GYHKIIMOHATIbHAS
TpyIIa, paauKail, B30MEPHsl, H30MEPHI, TOMOJIOTMYECKUH Psii, TOMOJIOTH, YTIIEBOJAOPOABI, KHCIOPOJ
U a30TCOACPKAIIUE COCTUHEHNS, MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKY/ISIPHBIC
COE/IMHEHMS); TEOPUM M 3aKOHBI (TEOpHsl CTPOCHHUs opraHuyeckux BeniecTB A. M. bytneposa,
3aKOH COXpaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIHYECKHH SI3bIK XHUMUU;
MHPOBO33PECHUYECKHE 3HAHMS, JICKAIME B OCHOBE IOHMMAHHS HNPUYMHHOCTH W CUCTEMHOCTH
XUMHYECKHX SBJICHUH, (DaKTONOTMYECKUE CBEJICHUS O CBOMCTBaX, COCTaBe, MONYYCHUH U
0€30MacHOM HCIONB30BAaHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTHUECKON
JICATETILHOCTH YETI0BEKA,

c(OpMHUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTepHbIC MPU3HAKY MOHITHH, YCTaHABIMBATh UX
B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA NPH OMHMCAHMM COCTaBa, CTPOCHUS H

MIPEBPAIICHUI OPraHUYECKUX COCTMHCHUM;



c(OPMUPOBAHHOCTh YMEHHUI HCIONB30BATh XHMHUYECKYK0 CHMBOJMKY [UISl COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALEHHOI) HOpMYNT OpraHUYEeCKUX BELIECTB U
YpaBHEHUI XUMHUYECKUX PEaKLUl, W3TOTABIMBATh MOJEIN MOJEKYJI OPTraHMYeCKHUX BEIeCTB I
WTIOCTPAIIMK UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOPMUPOBAHHOCTh YMEHHUM YCTAHABIMUBATH MPUHAIJIEKHOCTh WU3YYEHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K ONpeAeNéHHOMY Kiaccy/Tpynne CoeIuHEeHUN
(YrieBoaoposl, KUCIOPOI U a30TCOAEp KAIllUE COSAUHEHHSI, BHICOKOMOJIEKYISIPHBIE COEAMHEHN),
JlaBaTb WM HasBaHUSA 1o cucTeMatudeckol HoMmeHkiaType (IUPAC), a Ttaxke NTpHBOIUTH
TPUBHAIBLHBIC HA3BaHUS OTACIIBHBIX OPraHUYCCKHUX BCIICCTB (ATWIJICH, NPOIWJICH, AalCTUIICH,
STHIICHTIINKOJIb, TIUICPUH, (GeHOM, POpPMABISTHI, AllCTAIBACTH], MypaBbUHAS KUCIOTA, YKCYCHAS
KHCJIOTa, OJCMHOBAsl KHUCIIOTa, CTEAPHHOBAsl KHUCJIOTa, TIIOK03a, (PPyKTO3a, KpaxMal, LEJUI0II03a,
TJTHITHH);

c(hOpPMUPOBAHHOCTh yMCHHS OIPEACHATh BUIbl XUMUYECKOW CBSI3M B OPraHUYCCKUX
COCIMHEHUAX (OJIMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMCHUS TPUMCHATH TMOJIOXKCHUS TCOPUU CTPOCHUS OPTaHUYCCKUX
BemecTB A. M. byriepoa juist 00BSICHEHMS 3aBUCUMOCTH CBOWMCTB BCIICCTB OT MX COCTaBa H
CTPOEHHUS; 3aKOH COXPAHEHUSI MacChl BEUIECTB;

c(hOopMUPOBAHHOCTh YMCHUN XapaKTEPU30BATh COCTAaB, CTPOCHUE, (PU3UUCCKUC U XUMHUUCCKUE
CBOMCTBA TUMWYHBIX MPECTABUTEIICH Pa3IMYHBIX KIACCOB OPraHUYCCKHX BEHIECTB (METaH, J3TaH,
OTWIJICH, TPOIWICH, aneTwieH, Oyrajauen-1,3, merunOyragucH-1,3, OeH30J, METaHOI, ITAHOII,
STHJICHIJINKOJIb, [JIUIEPUH, (EHOJI, aleTallbJIeI]l, MypaBbUHAsl U YKCYCHasi KMCIOTBI, TJIOKO3a,
Kpaxmajl, IeJUII0J103a, aMMHOYKCYCHasl KMCIIOTa), WUIIOCTPUPOBATh I€HETHMUECKYIO CBS3b MEXKTY
HAMH YPaBHCHUSIMH COOTBETCTBYIOIIMX XHMHYCCKUX PEAKIUMI C HMCIOIB30BAHUECM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMCHHUSI XapaKTCPU30BATh UCTOYHUKU YTJICBOJOPOAHOTO CHIPhs (HE(DTB,
OPUPOJHBIMN ra3, yroib), cnocoObl MX NMepepadOTKM U TPaKTUYECKOE MPUMEHEHHME MPOAYKTOB
nepepaboTky;

c(hOpMUPOBAHHOCTh YMCHUN MPOBOJUTH BHIYMCIICHUS 10 XUMHUYCCKUM YPABHCHHSM (MacChl,
00BEMa, KOJIMYECTBA UCXO/HOIO BEIIECTBA WM MPOAYKTA PEaklliy MO U3BECTHBIM Macce, 00bEMY,
KOJIMYCCTBY OJTHOTO M3 MCXOHBIX BENICCTB HJIA MPOTYKTOB PCAKIIHH );

c(hopMUPOBAHHOCTh YMCHHU BIAJCTh CUCTECMOM 3HAHMK OO0 OCHOBHBIX METOJIaX HAYyYHOTO
MO3HAHMSI, UCTIOIB3YCMBIX B XUMUU MPU U3YUCHUU BCIIICCTB M XUMUYCCKUX SIBJICHUN (HAOII0/ICHUE,
HU3MEPCHHE, DKCIICPUMCHT, MOJCIUPOBAHUC), UCIOIB30BaTh CUCTCMHBIC XUMHUYCCKUE 3HAHUS IS
NPUHATHSA PCIICHUM B KOHKPCTHBIX JKU3HCHHBIX CHTYAIMAX, CBA3aHHBIX C BCIICCTBAMH W WX
MIPUMCHCHHUEM;

c(hOpMUPOBAHHOCTh YMCHHUHN COONIIOAATh TIpaBUia TONL30BAHMS XUMHUYCCKON TMOCY/ION U
nabopaTOPHBIM O0OPYJAOBAaHUEM, a TAKXKE TMpPaBUIa OOpaICHUs C BEIICCTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJTHCHUIO JTAOOPATOPHBIX XMMUYCCKHX OIBITOB;

c(hOpMUPOBAHHOCTh YMCHHU TUIAHWPOBATH M BBIMOJHATH XUMUUYCCKHH JKCIICPUMEHT
(IpeBpallieHNsT OPTaHUYECKUX BEIICCTB TPH HArpEBAaHHMH, IMONYYCHUE DTHIICHA W W3YYCHHUE €TO
CBOMCTB, KQUCCTBCHHBIC PCAKITMU OPTAaHUYCCKUX BCHICCTB, JCHATYpAIus OCIKOB MPU HAarpCBaHHM,
[IBCTHBIC PEAKIMU OCIIKOB) B COOTBETCTBUH C MPaBUJIAMU TCXHHUKH OC30MAaCHOCTH TIPU 0OpaIlicHUH
C BelecTBaMM M J1abOpaTOpHBIM OOOpPY/NOBAHUEM, NPEJACTABIATH PE3YyNbTaThl XMMHUYECKOTO



DKCIEpUMEHTa B (OpMe 3allUCH YPaBHEHHH COOTBETCTBYIOIIMX pPeakUUd U (OPMYIHpOBaTh
BEIBOJIBI HA OCHOBE DTUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIU3MPOBaTh XUMHUECKYH HH(popManmio,
NOJYy4aeMy10 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOM MH(popManuu, VIHTepHET U APYIUX);

c(OPMHUPOBAHHOCTE YMEHUH cOOMI0JaTh IpaBUia JKOJOTMYECKH — LETEcO00pa3HOro
NOBEJEHUS B OBITY W TPYAOBOW [JEATEIBHOCTH B LEISAX COXPAaHEHHs CBOET0 3A0POBbA U
OKpY’KarolleH NPUPOJHOW Cpelpl, OCO3HaBaThb OINACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHHM3MBI
OIPEAEIEHHBIX OPIraHUYECKUX BEIECTB, IOHUMAas cMblca nokasatens [[J1K, noscHATE Ha npuMepax
CII0COOBI YMEHBILIEHUS U IIPEIOTBPALLEHHUS UX BPEIHOIO BO3IACHCTBHS Ha OpraHU3M HEJIOBEKa,;

Ui 00ydJaloIIUXCsl C OTPAaHWYCHHBIMU BO3MOXKHOCTSMH 30POBBS: YMEHHE IPUMCHATH
3HaHMS 00 OCHOBHBIX JOCTYIIHBIX METO/AX [I03HAHUS BELECTB M XUMHUYECKUX SBJICHUM;

JUIS CIICTIBIX M CIa0OBHIAMINX OOYYAIOIIMXCS: YMEHHUE HCHOJIB30BATh PEIbe(hHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaiins juist 3anvucu XuMudeckux Gopmyt.

11 KJIACC

[TpesiMeTHBIE pe3yJibTaThl OCBOEHHUS Kypca «O0Ias 1 HeopraHudeckasi XUMHUsD OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPE/ICTABICHUN: O XUMHUUYECKOW COCTAaBJISIONICH €CTECTBCHHO-HAYYHOU
KapTHHBI MHUpA, POJIM XWMHUH B TIO3HAHUM SIBICHUN TPUPOJBLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KyIbTYypHl JUYHOCTH, €€ (YHKIIMOHAIBGHOW T'PAMOTHOCTH, HEOOXOJAMMOW ISl PEHICHHUS
IPAKTUYECKUX 33Jla4 M DKOJOIMYECKM OOOCHOBAaHHOT'O OTHOIIEHUSI K CBOEMY 3JI0POBBIO M
MIPUPOJAHON CpeIE;

BJIa/ICHHE CUCTEMOM XMMMUYECKHUX 3HaHUI, KOTOpask BKIHOYACT: OCHOBOIIOIATAIOINE IIOHSTHS
(XMMUYECKUI 3JIEMEHT, aTOM, U30TOll, S-, P-, d- DJIEKTPOHHBIE OpOUTAII aTOMOB, MOH, MOJIEKYJIa,
MOJlb, MOJIApHBIH 00BEM, BaJICHTHOCThb, D3JIEKTPOOTPUIIATENBHOCTh, CTEMNEHb OKUCIECHMS,
XUMHMYECKasl CBsA3b (KOBAJCHTHAsl, WOHHAs, METaJTIMYecKas, BOJAOPOJHAs), KPUCTALIMYECKast
pemérka,  THMBl  XUMHYECKMX  PEaKIUi,  pacTBOp,  DJIEKTPOJIUTHL,  HEDICKTPOIUTHI,
ANIEKTPOJIUTUYECKAS JMCCOIMAINS, OKUCINTE, BOCCTAHOBUTEIND, CKOPOCTh XUMUYECKOW pEaKInH,
XMMHMYECKOE pABHOBECHE); TEOPUU W 3aKOHBI (TEOPHSI IIEKTPONUTHYECKONW AMCCOIMAIINH,
nepuoanueckuii 3akoH . M. Menaeneera, 3aKkOH COXpaHEHHs] MacChl BENIECTB, 3AKOH COXPaHCHUS
U MIPEBPALCHUS] YHEPrUM NPU XUMHUUYECKMX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHUH, MUPOBO33PEHUECKUE 3HAHNUS, JIEKAIIME B OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMMYECKMX SBJICHUH, (DaKTOJIOIMYECKHUE CBEJEHUS O CBOICTBaX, CcOCTaBe, TOIYYECHHH H
0€30MacHOM HCIOJB30BaHNM Ba)XKHEHIINUX HEOPraHWYECKUX BEHIECTB B OBITY M MPAaKTHUYECKOMN
JICATEIILHOCTH YEJI0BEKA,

c(OpMHUPOBAHHOCTh YMEHU BBHISABIATH XapaKTEPHbIC MPU3HAKU MOHATUH, YCTaHABINBATh MX
B3aMMOCBSI3b, UCIOIb30BaTh COOTBETCTRYIOIINE MOHATHS MPU OMMCAHUN HEOPraHNYECKUX BEIIECTB
Y UX MPEBPAIICHUI;

c(OpPMHUPOBAHHOCTh YMEHHUI HCIONB30BaTh XMMHUYECKYH0 CHMBOJHMKY JUIsl COCTaBJICHUS
(GopMyJ BENIECTB M YpaBHEHNM XMMUUYECKUX peaKIuii, cucreMatndeckyto HoMmeHknatypy ([UPAC)
U TPUBHAIBHBIE HA3BaHUS OTJCIBHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIA ras, YrJeKucibli ras,
aMMuak, raiéHasi U3BECTh, HeraliéHas U3BeCcTh, MUThEBAs COJla, MUPHUT U JAPYTHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEACATh BAJICHTHOCTh U CTEMEHb OKHCICHMS] XUMHUYECKUX

OJICMCHTOB B COC/IMHCHUSAX PA3JIUYHOTO COCTAaBa, BUJ XHMHYCCKOH CBI3U (KOB&J’ICHTH&H, MOHHAas,



METAUINYecKas, BOJOPOJAHAs) B COENMHEHMSX, THUI KPUCTALINYECKOM PEIETKH KOHKPETHOIO
BeIlleCTBA (aTOMHas, MOJEKYJsIpHas, HOHHAas, MeTaJUIMYecKas), XapakTep cpeldsl B BOIHBIX
pacTBOpax HEOPraHUYECKNX COCJUHEHU;

c(hOPMHUPOBAHHOCTh YMEHUH YCTAHABJIMBATh PUHAIEKHOCTh HEOPTaHUUECKUX BEIECTB IO
UX COCTaBy K ONpeAera€HHOMY KiacCy/Tpylne COeJUHEHHH (MpOCThle BEILECTBA — METAUIbI U
HEMeTallJIbl, OKCH/Ibl, OCHOBAHUS, KUCIOThL, aM(OTepHbIEe THAPOKCHUIBL, COIH);

c(hOPMHUPOBAHHOCTb YMEHUHN PAacKpbIBaTh CMBICI Nepuoaudeckoro 3akona /1. . Menaeneesa
U IEMOHCTPHUPOBATh €0 CUCTEMATH3HPYIOLIYI0, OOBACHUTENBHYIO U MPOTHOCTHYECKYIO (PYHKLINY;

c(OpMHUPOBAHHOCTH YMEHUH XapaKTEPH30BATh SIICKTPOHHOE CTPOCHUE aTOMOB XHMHYECCKHX
aneMenToB 14 nepuonos Ilepruoanueckoit cucremMbl xumuueckux 3iaemenTos [[. 1. Menneneesa,
UCTIONB3Ysl TOHATHUS «S-, P-, d-3JCKTPOHHBIC OPOUTAIN», «IHEPTETUUCCKUE YPOBHUY», OOBICHATDH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHUX IEMEHTOB M MX COCIAMHEHUH 110 IIEpUOAaM U
rpynnaM [lepuoanueckoil cucreMsl XUMU4eCKUX 3i1eMeHTOB [I. 1. Menneneesa;

c(OpPMHPOBAHHOCTH YMEHHH XapaKTCPH30BaATH (OMHMCHIBATH) OOIME XUMHYCCKUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PAa3/IMUHBIX KJACCOB, IIOJTBEP/KIaTh CYIIECTBOBAHME I'€HETHYECKOU
CBSA3M MEX/ly HEOPraHWYEeCKMMHU BEIIECTBAMM C IIOMOIIbIO YPAaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIU;

c(pOpMHUPOBAHHOCTh YMEHHS KJIACCU(UIUPOBATh XMMHMUYECKHE PEAKIMU 110 Pa3IMUHbIM
npU3HaKaM (YUCIy U COCTaBYy PEarupyrolinx BEHICCTB, TEINIOBOMY dPQPEKTy peaklinu, H3MCHEHUIO
CTEIEHEW OKHCIICHUSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKIIMH, YIACTHIO KaTajlu3aropa);

c(pOpMHUPOBAHHOCTh YMEHUH COCTaBIISATh YPABHEHUS pPEaKIUil pa3jIMYHBIX THUIIOB, IIOJHBIC U
COKpallIEHHBIE YpaBHEHUS PpEaKIUd MOHHOTO OOMEHa, y4YUTHIBas YCIIOBUS, IPU KOTOPBIX 3THU
peaxkuy UIyT JI0 KOHIIA;

c(pOpMHUPOBAHHOCTL YMEHHUI [IPOBOJIUTH PEAKIINH, ITOTBEPHIAIOIINE KAUECTBEHHbIN COCTaB
pa3IMYHBIX HEOPTAaHWYECKUX BEIECTB, PACTIO3HABATH OMBITHBIM MYyTEM HOHBI, MTPUCYTCTBYIOIIUE B
BOJ/IHBIX PacTBOpPaX HEOPraHUUYECKHX BEIIECTB;

c(OpMHUPOBAHHOCTh, YMEHHUN pacKphIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTENIBHBIX
peaxIuii MOCPEICTBOM COCTABIEHUSI 3JIEKTPOHHOrO OanaHca ATUX peaKiivii;

c(OpMHUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCMMOCTb CKOPOCTH XHMHYECKOH pEakiMM OT
pa3iauyYHbIX (AKTOPOB; XapakTep CMEIICHUS XHMHMUYECKOTO PpaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bozaelicteus (npunnun Jle [artense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMUYECKHE MPOIECCHI, JIEKAIUE B OCHOBE
IPOMBIIIJIEHHOTO  TMOJIYYEHUS CEpPHOM KHCJIOTHI, aMMHaka, a Takxke Cc(HOpPMUPOBAHHOCTh
npeJsicTaBicHU 00 OOIIMX Hay4YHBIX NPUHIMMAX M SKOJOTHMYECKHX NpodiemMax XMMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCT, YMEHMM TPOBOJIUTH BBIMUCIEHHUS C HCIOJIL30BAaHUEM IOHSTHS
«MaccoBasi 7107151 BEIIeCTBa B pacTBOpe», OOBEMHBIX OTHONIEHUH Ta30B MPU XUMHUUYECKUX PEAKIIMSIX,
Macchl BelecTBa UM 00bEMaA razoB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM 00bEMY
OJIHOTO W3 Y4acTBYIOIIUX B PEaKIIMU BEIECTB, TEIIOBOTO 3(deKkTa peakliii Ha OCHOBE 3aKOHOB
COXPaHEHMS MacChl BEIECTB, MPEBPAIIlCHUS U COXPaHEHUS YHEPTHH;

c(hOpMUPOBAHHOCTh YMCHHUH COOJIIOATh TpaBUJIa TMONB30BAHUS XUMHUYCCKOM TOCYI0N U
nabopaTOPHBIM O0OPYAOBAaHUEM, a TAKXKE MpPaBHIA OOpaICHUs C BEIICCTBAMU B COOTBETCTBUU C

HHCTPYKIUAMHU IO BBITIOJTHCHUIO na60paT0prlx XUMHWYCCKHUX OIIBITOB,



c(OPMUPOBAHHOCTh yMEHHUH IUIAHUPOBAThH M  BHIMOJHATH XUMHYECKHH DKCIIEPHMEHT
(pa3nokeHue MepoKCHAa BOIOPOIA B IPUCYTCTBUH KAaTalIU3aToOpa, ONPEAETICHUE CPEebl PACTBOPOB
BEIIIECTB C TIOMOIIBIO YHHBEPCATHHOTO WHAMKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh
XMMHYECKOU peakIiy, peakluil HOHHOTO 0OMeHa, KauyecTBEHHbIE peakluy Ha cynbdar-, KapOoHaT-
U XJOPUA-aHHOHBI, Ha KATHOH aMMOHUS, peEIIeHHe ODKCIePHMEHTAIBHBIX 3ajad M0 TeMaMm
«Metamibey u «HeMertamel») B COOTBETCTBHM C TMPaBHJIAMHU TEXHHKH O€30MAaCHOCTH IIpU
obpamieHUd ¢ BellecTBaMH M JTa0OPAaTOPHBIM OOOpPYIOBAaHHEM, MPEICTABIATh PE3YJIbTaThI
XUMHYECKOTO OKCIepuMeHTa B (opMe 3alicH YpaBHEHHWHA COOTBETCTBYIOIIHUX peakUuil u
(GhOopMyIMpPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yIbTATOB;

c(OPMHUPOBAHHOCTE YMEHUH KPUTHYCCKHM AHAIM3MPOBATH XUMHUUYCCKYI0 HH(OpMAIHIO,
MOJIy4aeMYIO M3 Pa3HBIX HCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKAUWU, IHTEpHET U ApyTHx);

c(hOpMUPOBAHHOCTH YMCHHH  COOJIIONATh [paBWIIA 3KOJOTHYECKH  IIEIIECO00pa3HOTO
IIOBCACHUA B 6BITy n pr,[lOBOﬁ ACATCIIBHOCTH B LCIAX COXpPAaHCHHA CBOCTO 3J0pOBbA U
OKPYXKAIOIICH NPUPOTHON CpEeAbl, OCO3HABATH OMACHOCTH BO3JCHCTBUS HA KUBHIC OPTaHU3MBI
OTIpe/ICTAEHHBIX BEIIECTB, MOHUMAs CMBICH Tokazaress [1/IK, mosicuaTe Ha mpuMepax CrocoObI
YMCHBUICHHS U ITPCAOTBPALICHUA UX BPC/HOI'O BOBHCﬁCTBHH Ha OpraHu3M 4YCJIOBCKaA,

JJISL O6yLIaIOHII/IXC$I C OrpaHUYCHHBIMHU BO3MOXHOCTAMU 3JIOPOBLI: YMCHUC IIPUMCHATH
3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MECTOJaX IMO3HAHW BCUICCTB U XUMHUYCCKUX ﬁBHeHHﬁ;

JUTSL CJICTIBIX W CIIA0OBHIANINX OOYYAIONIUXCS: YMCHHUE UCHOJIB30BaTh PEIbe(PhHO-TOUCTHYIO
cucremy obo3nadcuuii JI. bpatins s 3anucu XuMudeckux GopMyir.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaungecTBo 4acos

JnekTpoHHbIE (HudpoBLHIE)

Nen/m| HaumeHOBaHHe Pa3IesioB H TEM NMPOTrPaMMBbI Beero KoHTpoabHbBIE IIpakTuyeckue 00pazoBaTebHbIE pecypebl
paéoThI padoThI

Pasnen 1. TeopeTuueckue oCHOBBI OPraHHYeCKOl XUMHH

1.1 IIpeamet opranuueckoil XuMuH. Teoprsa CTPOCHUA 3
opraHudeckux coeanHeHuil A. M. byTieposa

Hrtoro no paszeny 3

Pazgen 2. YraeBoaopoasl

2.1 [IpenenpHBIE YTIEBOIOPOIBI — aJKaHBI 2

29 HenpenenbHble yriieBo0opoibl: adKeHEI, 6 1
aJIKaJJMCHBI, ATKUHBI

2.3 ApoMaTtHtiecKue yIriaeBo10pO bl 2

24 [IpupoHbIe HCTOYHUKH YIIEBOAOPOIOB U HX 3 1
repepaboTka

Hroro no pazaeny 13

Paznen 3. Kucnopoacoaep:kanue opranndecKue coeTHHEHHs

3.1 Crouptel. Oenon 3

39 Anwperunpl. Kap6oHoBbIe KuCIOTHL. CIIOXKHEIE 7 1
a¢ups

3.3 Yriaesoasl 3 2

Hroro mo pazaeny 13

Paznmen 4. AzoTcofepRanine OpraHuuecKne CoeTHHEHUA

4.1 ‘ AMUHBL. AMHUHOKHCIJIOTHL benku 3

Htoro no paszeny 3

Pazngen 5. BeicokoMo/IeKyIApHBIE COeTHHEHUS

5.1 ‘ ITnactMaccel. Kayuyku. Bonokna 2

Htoro no paszeny 2

OBUIEE KOJMYECTBO YACOB 11O IMTPOI'PAMME 34 3 2




11 KJIACC

KoanvyecTBo Yacos

Ne HaunmeHoBaHUe pa3aeioB U TeM MPOrpaMMbI KoHTpoIbHBIE TpakTHYecKHe J1eKTpoHHBIE (IHdpPOBLIe)
n/n Bcero o0pa3oBaTejbHbIE PeCypChl
padoThI padoThI
Paszgen 1. TeopeTn4yeckue 0CHOBbI XUMHH
Crpoenne atomoB. [lepnoanyueckuii 3aKoH U
1.1 | Ilepnoanueckas cucteMa XUMHYECKHX 3JIEMEHTOB 3
H. 1. Mengeneena
1.2 | Ctpoenue BemiecTBa. MHOroobpasue BeliecTs 4
1.3 | Xumudeckue peakuu 6 1 1
Hroro no pazpeny 13
Paszgen 2. Heopranm4eckas xumms
2.1 | Meranusl 6 1
2.2 | Hemeramins 9 1 1
2.3 | CB3b HEOPraHUYECKHUX U OPraHNYECKUX BEIIECTB 2
Hroro no pazpeny 17
Paznen 3. Xumusi v :KU3Hb
3.1 ‘ XUMHA U KH3HD 4
Uroro no pazgeny 4
OBHIEE KOJIMYECTBO HACOB 110 34 2 3
INPOT'PAMME




IHOYPOYHOE IIJNTAHUPOBAHHUE

10 KJIACC
KonnyectBo yacos DJIEKTPOHHBIE
No Jara uH¢poBbIe
Tema ypoxka KoHTpoabHbBIE IlpakTH4eckue
n/n Bcero H3yYeHus o0pa3oBaTeJbHBIE
patGoThI padoThI
pecypcsl
IIpeameT opranndeckoil XUMHUH, e
1 P P 1 03.09.2025
BO3HHKHOBEHNE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHS OpraHUYEeCKUX COCANHCHIH A.
2 P P g P A 1 10.09.2025
M. bytiaeposa, €€ 0OCHOBHBIC ITOJIOKECHUS
[IpencrariaeHue o KIaccupuKau OpraHUIECKIX
3 BenlecTB. HoMenkmatypa (cucTemMaTuteckas) U 1 17.09.2025
TpUBHATbHBIC HA3BaHUA OPTaHUYIECKIX BEIISCTB
AJKaHBI: COCTAB M CTPOCHHE, TOMOIOTHUSCKUH
4 P 1 24.09.2025
paa
MertaH 1 5TaH — MNpOoCTeHINre MpeICTaBUTEIN
5 P P 1 01.10.2025
aJKaHoB
6 ATKEHBI: cOCTaB U CTPOCHUE, CBOMCTBA 1 08.10.2025
OTHICH U IPOIWICH — MNPOCTeHIIHe
7 P P 1 15.10.2025
MpeCTaBUTEN aTKeHOB
IIpakTuueckas pabora Ne 1. «[loayueHHe 3THIICHA
8 3 pabo1 e | | 22.10.2025
Y U3yUeHNe ero CBONCTB»
Ankaguensl. byraguen-1,3 u Mmetunbyraguen-1,3.
9 8 yran ran 1 05.11.2025
[orydeHne cHHTETHHECKOTO KaydyKa U Pe3rHEI
ATIKUHBI: cOCTaB U 0COOEHHOCTH CTPOCHU,
10 TOMOJIOTHYECKUH psi. ALleTHaeH — MpocTelmnit 1 12.11.2025
MpecTaBUTeNh ATKMHOB
BrerauciaeHuS Mo ypaBHEHHIO XMMHIECKOM
11 P 1 19.11.2025
peakiun
12 ApeHBI: GeH30.1 U TOIyoll. TOKCHIHOCTH apeHOB 1 26.11.2025
13 I'eHeTHHeckas CBA3b YIVICBOJOPOIORB, 1 03.12.2025




DpruHaAJC)KalluX K pa3/JIMIHbIM KjIacCaM

[IpupoHbIe HCTOUYHUKH YIIEBOAOPO/IOB:

14 MPUPOJIHBIN T'a3 U MOIYTHHIE HEPTSIHBIC TA3kI, 10.12.2025
HeTh ¥ IPOIYKTHI e€ mepepaboTKu

s KontponbHas pabota no pasaeny 17.12.2005
«YTIeBOJIOPOABDY

16 [IpenenpHble 0IHOATOMHBIC CIIUPTHI: METAHOT U 24.12.2025
aTaHol. BojoponHas cBA3b

17 MHoroaToMHbIe COUPTHI: STUICHIIHKOIb 14.01.2026
[JIULCPUH

13 DeHom: CTpoeHHe: MOJICKYJIBI, (PU3UIECKUE U 21.01.2026
XMMUYECKUE CBOICTBA, TPUMCHEHUE

19 Anpneruisl: popMalbIeru 1 aleTaIbACTHL. 78.01.2026
ArnetoH

20 OnHOOCHOBHEIC ITpe/ieIbHBIC KapOOHOBBIC 04.02.2026
KHCJIOTHI: MypaBbUHAA U YKCYCHas

21 HpaKTqu:CKaﬂ pabota Ne 2. «CBoiicTBa pacTBOpa 11.02.2006
YKCYCHOH KHCIOTHD»

” CreapuHOBast U 0JICHHOBAs KUCIOTHI, KaK 18.02.2026
MPEICTABUTEIH BBICIINX KapOOHOBBIX KHCIOT

” Mgina kak CE)J'II/I BBHICIIMX KapOOHOBBIX KHCIOT, UX 75.02.2026
MololIliee JICHCTBHE

24 CroxHble 3pUpBI KaK NPOU3BOIHBIC KapOOHOBBIX 04.03.2026
Kuca0T. ['naponus caoxHbIX 3¢pupoB

)5 Kupsr: ruaponus, npuMeHeHNE, GHOIOTHYECKas 11.03.2026
POIbL KHUPOB

%6 VYraeBojsl: cocras, knaccupukauya. BaxkHeine 18.03.2026
MpeCTaBUTENN: [II0K03a, PpyKTO3a, caxaposa

7 Kpaxmain u nemironosza Kak NpUpoAHBIC 75.03.2006

IMOJIMMCPLBI




28

O060061meHre 3HaHWH 110 pa3iey:
"Kucnopoaconepxailiue opraHu4ecKue
coequHeHus"

08.04.2026

29

KonTpoanHas paboTa no pasnery
«Kucmopopaconepxkaine opraHiaecKre
coenuHeHUD»/ Beepoccuiickas mpoBepoyuHas
pabota

15.04.2026

30

O611asa xapaKTepHCTHKa a30TCOICPKALINX
OpraHUvecKnX coequHeHnit / Beepoceniickas
poBepoUHasg padoTa

22.04.2026

31

AMWHBI: METUJIaAMHUH U aHIWINH

29.04.2026

32

AMWHOKHUCIOTHI Kak aM(pOTepHbIe OpraHuIecKue
COeIMHEHHS, UX OHOIOTNYeCKoe 3HAUEHHE.
Ilenrtuael. benku kak npupoHbIC
BBICOKOMOJIEKYIIPHBIE COSAMHECHUS

06.05.2026

33

OCHOBHBIC TOHATHSA XUMHH
BBICOKOMOJICKYIAPHBIX COGZ[I/IHGHI/Iﬁ

13.05.2026

34

OCHOBHEIC METO/IbI CHHTEC3a
BBICOKOMOJICKYIAPHBIX COGHHHGHHﬁ.
HHaCTMaCCBI, Kay41yKH, BOJIOKHa

20.05.2026

OBIIEE KOJIMYECTBO HACOB I10 [TPOTPAMME

34




11 KJIACC

Tema ypoka

KoaungecTBo 4acos

Bcero

KonTpoanHabie

padoTsI

IlpakTHyeckue

padoTnI

Jara
H3YICHHA

DJIEKTPOHHBIE
nu@dpoBkIe
o0pa3oBaTeJbLHBIE

pecypcbl

XuMudeckuil aneMeHT. AToM. DJIeKTpoHHas KOH(PUTYparus
aTOMOB

02.09.2025

ITepuonuueckuit 3akoH u [lepuoanyeckas cucteMa
XuMudIeckuXx aaeMeHToB [. M. MeHnemeeBa, UX CBA3b C
COBpeMeHHOU TeopHel CTPOSHHS aTOMOB

09.09.2025

3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUICCKUX
3JIEMEHTOB U X COCIMHEHUH 1O IPyMIaM U IIepHoIaM.
3HaveHUE MEPUOINICCKOr0 3aKOHA M CHCTEMBI XUMHYCCKUX
anemeHToB /.M. MeHneneera B pa3sBUTUH HAyKHU

16.09.2025

CTpOGHI/Ie BCIIICCTBA. XuMmudeckas CBA3b, eé BHU/IBI;
MEXaHU3MbI 06pa30BaHI/I$I KOBAJICHTHOM CBS3H. BOZ[OpOZ[HaH
CBA3b

23.09.2025

BaneHTHOCTE. D/IeKTpoOoTpULATEIBHOCTE. CTCIICHB
OKHCcIIeHUs. BelecTBa MOTEKYISIPHOTO U HEMOJICKYISPHOTO
CTPOCHHS

30.09.2025

[onsTHe 0 THCcnepcHBIX cucTeMax. cTHHHBIC U
KOJUUIOMJIHBIC pacTBOpPEL. MaccoBas 1015 BeILICCTBA B
pacTBOpe

07.10.2025

Krnaccudukanysa 1 HOMEHKIaTypa HCOPraHHISCKIX
coe/IMHCHUH. ['eHeTnueckas cBA3b HEOPraHUIECKUX
BCILICCTB, PA3JIUIHBIX KJIacCOB

14.10.2025

Kraccudukanys XuMHUeCKIX peakiil B HEOPraHUIECKOH 1
OpPraHNYCCcKON XUMHH. 3aKOH COXPaHECHUS MACCHI BEILCCTB;
3aKOH COXPaHCHHS U MPEBpalleHUs SHEPTHH pU
XMMHYECKUX PEaKLIUIX

14.10.2025

Ckopocth peakiuy. OGpaTHMbIC peaKIUK. XUMHIECKOE
paBHOBECHE

21.10.2025

10

[IpakTudeckas pabora Ne 1. «BausHue pasiniHbIX pakTopos
Ha CKOPOCTh XHUMHICCKOH PeaKIim»

11.11.2025

11

DnexTponutHieckas nucconuanys. [IoHATHE 0 BOTOPOIHOM
mokazatene (pH) pactBopa. Peaknny nonHoro oOMeHa.
I'uaposns opraHUHMeckKUX M HEOpPTraHUYECKHUX BEIIECTB

18.11.2025




OKHCIINTEIRHO-BOCCTAHOBUTEILHBIC PeaKLuu. ITouarue 06

12 " 1 18.11.2025
ANIEKTPOITH3E PACIIaABOB M PACTBOPOB coJieit

13 KouTponbHas pabora o pazneny «TeopeTuieckiue 0CHOBEI 1 25 11.2025
XUMHUID
Mertaniel, ux nogoxenue B [lepuoandeckoil cucteme

14 | xumudeckux smeMenToB J. M. MenaeneeBa 1 0coGeHHOCTH 1 02.12.2025
cTpoeHns aToMoB. O0mue $prsntIeckre cBONCTBa METAILIOB

15 CIU1aBBl METAJLTOB. DACKTPOXUMUUCCKUHN Pl HATIPSKCHUMA 1 09.12.2025
METAJUIOB

16 XuMHdeckue cBOMCTBa BaXXHEHIITUX META/LTOB (HaTpHiA, 1 16.12.2025
KaJIuii, KaJabIiil, MarHUi, aTFOMUHIIN) U UX cOeTMHeHUI

17 XuMHUEcKUE CBOMCTRBA XpoMa, MEJM U X COCTHHECHUHN 1 23.12.2025

18 XUMHUYeCKHe CBOMCTBA ITMHKA, JKelle3a U UX COeJMHCHUH 1 30.12.2025

19 [IpakTiueckas padora Ne 2. "Pemenne skcrmepuMeHTATBHBIX 1 13.01.2026
3a7a4 o teMe «MeTamie"
Hemetannel, nx nonoxenne B [lepronunieckoit cucreme

20 XuMHIeckux seMeHToB J[. M. MeHaeneeBa 1 0cOOEHHOCTH 1 20.01.2026
CTPOCHHS ATOMOB
dusnyeckre CBONCTBa HEMCTAIOB. AJIOTPOIUS

21 | HemertannoB (Ha IpuUMepe KHCI0POa, cephl, pocdopa u 1 27.01.2026
yraepojia)

22 XuMHUECcKUE CBOMCTRA raJoreHOB, CePhl M UX COCTMHEHUM 1 03.02.2026

23 | XuMmHuecKue cBOHCTBa a30Ta, ocdopa M UX coeTMHCHUN 1 10.02.2026

24 | XuMHUCCKHE CBOHCTRA YINIEpoa, KPEMHHS U HX COCAMHCHUIMA 1 17.02.2026

25 ITpuMeHeHre BasKHEHIIIMX HEMETAUIOB U UX COCTMHCHHIA 1 24.02.2026
O0600I1IeHIE 1 CHCTeMAaTU3allld 3HAaHUH 110 TeMe

26 | «Hemeramms». BeruciaeHns Mo ypaBHEHHUAM XUMUTECKIX 1 03.03.2026
peakiuii ¥ TepMOXUMUYECKHE Pacu&Thl

27 [IpakTnueckas Pa60Ta No 3. «Permenne skcriepUMeHTaTBHBIX 1 10.03.2026
3aja4 o teMe "HemeTtamaer"»

28 | KonTpoarHas pabota o TeMaM «Metamisy 1 «HemeTamibn 1 17.03.2026

29 Heopraruueckue u opraHmdeckie KHCIOTHI. 1 24.03.2026
Heopraruueckue u opraHmieckie OCHOBaHUS
AmMdoTepHbIe HeopraHUYecKe H OpraHUIecKue

30 coeMHCHU. [ eHeTHYecKasd CBS3b HEOPTaHUICCKUX U 1 07.04.2026

OpraHnMvICcCKUX BCIICCTB




Ponr xuMum B obecrieueHIN BKOHOFH‘IGCKOﬁ,

31 | sHepreTHuecKoH M NHUILEBOH O€30MIACHOCTH, pa3BUTHH 1 14.04.2026
METUIITHBI

39 [MpencraBrenus o6 o6mux HayHBIX PHHIATIAX 1 21.04.2026
MPOMBIIIJICHHOTO MOTyYeHUS BaXKHEHIIIMX BeIIeCTB

33 | YenoBek B MUpE BCILICCTB U MaTepHaIoB 1 28.04.2026

34 | Xumud ¥ 3/T0pOBbe HeOBeKa 1 05.05.2026

OBIIEE KOJIMYECTBO YACOB IT10 TTPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJIBHON IPOTPAMMBI
10 KJIACC

Koxa
NpoBepseMOro
pe3yabTara

IIpoBepsieMble peAMeTHBIE Pe3yJbTATHI OCBOCHHS] OCHOBHOM
00pa3oBaTEJLHOU MPOTrPAMMBI CPETHEr0 00IIEro 00pa3oBaHus

|

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XMMHH

1.1

ChopMmupoBaHHOCTh ~ TIpeACTaBACHUM O  XUMHYECKOH  CcOCTaBIAIOIICH
CCTCCTBCHHOHAYYHOH KapTHHBI MHpa, POJM XHMHH B IIO3HAaHUU SBJICHHIMA
Opupoibl, B (GOPMHUPOBAaHHM MBIIUIEHHUS W KYIbTYpHl JHYHOCTH, €&
(YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM NS PELICHUS IMPaKTUYIESCKHX
3aJad M DKOJIOTMYEeCKH OOOCHOBAaHHOTO OTHOULICHHUS K CBOEMY 3/0pPOBBIO H
MIPUPOIHOM cpere

1.2

Bnanenme  cucremoill  XMMHYECKHX ~— 3HaHHMH,  KOTopas  BKIIIOYACT:
OCHOBOIIOJIarafoIue MOHATHSA (Monekyia, BaJCHTHOCTb,
JIEKTPOOTPHIIATEIBHOCTh, CTCIICHb OKHCICHHUS, XHMUYECKas CBSI3b, MOJIb,
MOJISIpHAs Macca, MOJSIPHBIN 00BEM, YINEpOAHBIH cKeleT, (PYHKIMOHATBHASL
rpynmna, pajukal, H30MEpHUs, H30MEpHl, T'OMOJOTHYCCKUIl pAJ, TOMOJIOTH,
VIJCBOIOPOIBI, KHCIOPOA- U a30TCOoJCpXKallhe COCIMHCHUS, OHOIOTHYEcKU
aKTHBHBIC BellecTBa (YIJCBOABI, KHPBI, OCIKH), MOHOMEp, IOJUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHCHHMSA); TCOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpPOSHHA opraHmueckux enlecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIHYCCKHN S3BIK XUMHH, (PaKTOJIOTHIECKUE CBEICHHA O
CBOMCTBax, COCTaBe, MOJYHUCHUH M OC30MACHOM HCIOIL30BAHMH BaKHEHIIHX
HCOPraHMYCCKUX M OPTraHMYeCKHUX BEIISECTB B OBITY W IPaKTHUCCKOM
JIeSITEIBHOCTH YeIOBeKa

1.3

CdopMupoBaHHOCTE YMEHHUIl BBIABIATH XapaKTepHbIC IPHU3HAKK TOHSTHI,
yCTaHaBINUBATh UX B3aHMOCBSI3b, HCIIOIB30BAaTh COOTBETCTBYIOIINE MMOHATHS IPU
OIHMCAaHHHU COCTaBa, CTPOCHUS U NPEBPALllCHUH OpraHnIeCcKUX COCMHCHHIM

1.4

c(OpMHPOBAaHHOCTb YMCHHUI HCIONB30BaTh XHUMHYECKYIO CHMBOJHUKY IS
COCTABICHHUS MOJICKYISPHBIX M CTPYKTYPHBIX (pa3BEépHYTOH, COKpaIléHHON)
¢hopMyn oOpraHMYEcKHX BEIISCTB W YpaBHCHMH XHMHHYECKHUX peakiuil,
H3rOTaBJINBATh MOJIECIH MOJECKYJ OPraHHYeCKUX BEILCCTB S WILIIOCTPAlMK HX
XMMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

CopMupoBaHHOCTE YMEGHUH YCTaHABIMBATh IPHHAICKHOCTh H3YHICHHBIX
OpPTraHMYECKUX BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpecHEHHOMY KIaccy
(rpynme) coeaMHEHMM  (YIJICBOAOPONBI, KHCIOPOA M a30TconcpKallue
COC/IMHEHHA, BBICOKOMOJCKYJIIPHBIC COCIMHCHUS), JaBaTh MM Ha3BaHHA IO
cuctemarrieckoil HomeHkmatype (IUPAC)

1.5

ChopMUpoBaHHOCTE YMEHHSI ONpEACTATh BHABI XHUMHYCCKOH CBS3M B
OpPTaHMYCCKUX COCNUHEHUAX (OJMHAPHBIC U KpaTHBIC)

1.6

ChopMuUpoBaHHOCTE yMEHHS NPUMEHATH: IOJOKCHUSA TEOPHUH CTPOCHHS
opranndeckux BemlecTB A.M. bBytnepoBa ama oOBSCHEHHS 3aBHCHMOCTH
CBOMCTB BELICCTB OT HX COCTaBa M CTPOCHUS; 3aKOH COXPaHCHHS Macchl BELICCTB

VYraeBonoponsl. Kucnoponcoaepxkarine © a3oTcojepkalllie OpraHUHYecKue
coenHeHN. BRICOKOMOIEeKyIIpHbIE COSIMHECHUS




2.1

CopMupoBaHHOCTE YMEHUH NPHBOINTH TPUBHAIBHBIC HA3BAHUS OTACIBHBIX
OpPraHMYECKUX BeELIECTB (3THWICH, NPONMICH, aleTHICH, JTHICHIJIUKOIb,
[IULepuH, ¢eHom, ¢(opManbaeruy, aueTaibIeruj, MypaBbHHAs KHCIIOTA,
VKCyCHasl KHCJIOTa, OJICHHOBas KHUCJIOTa, CTEapHHOBasg KHCJIOTa, TIJIIOKO3a,
¢bpyKTO3a, KpaxMaJ, eTI0I03a, [NIULHH)

2.2

CdhopMupoBaHHOCTE YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (pH3MIecKre U
XMMHYECKHE CBOMCTBA THIUYHBIX MpeJICTaBUTEICH pa3MUYHBIX  KIacCOB
OpraHMYEeCcKUX BellecTB (MeTaH, 9TaH, STHICH, MPOIHICH, alleTHIeH, OyTaueH-
1,3, metwnOytaauen-1,3, OeH30, METaHOJ, 3TAHOM, JTWICHTJINKOb, TIUICPUH,
deHon, aneranbaerul, MypaBbUHas U YKCyCHas KUCIIOTHI, TJFOKO3a, Kpaxmal,
EJITIONI03a, AaMHHOYKCYCHasd KUCIOTa)

23

ChopMupoBaHHOCTE YMEHHS WLIFOCTPHPOBATh TCHETUHECKYIO CBS3b MEXILY
TUNUYHBIME TIPEICTABUTEISIME PA3IMYHBIX KJIACCOB OPraHUYECKHX BELIECTB
VPaBHCHHUSAMH COOTBETCTBYIOIIMX XHMHUYCCKHUX PEaKIHHd ¢ HCHOIb30BAHHEM

CTPYKTYPHBIX (hOpMyT

24

C¢opMUpOBaHHOCTE YMEHHS XapaKTepH30BaTh HCTOYHHKH YTIIEBOJIOPOIHOTO
ceipbs  (HeTh, TPUPOAHBIN Ta3, Yroiakb), CHOCOOBI WX TepepaboTKH W
MpaKkTHIecKOe IPUMEHEHUE TIPOIYKTOB MepepaboTKu

XUMHA U KHA3HB. PacuéTel

3.1

CopMupoBaHHOCTE YMEHHI BIAJIETh CUCTEMOM 3HaHHUN 00 OCHOBHBIX METOZax
HAYYHOTO I[IO3HAHUS, HCIOAB3YEMBIX B XHMHHM IPH H3YUCHHH BEIICCTB H
XUMUYECKHX ABICHUN (nabmroncHue, H3MEpeHHe, 9KCIICPUMEHT,
MOJICJINPOBaHKE), HCIIOIB30BaTh CHCTCMHBIC XUMHYICCKHC 3HAHUA [T IPHHATHS
peIlicHUH B KOHKPETHBIX KU3HCHHBIX CHUTYallMSAX, CBA3AHHBIX C BEILECTBAMHU U
UX IPUMCHEHHUECM

32

CdopmMupoBaHHOCTE YMEHUH coOIIONATh MpaBUiIa MOJIB30BAHMS XHUMUYECKOM
MocyZIol M JIAGOpaTOpPHBIM OCOPYyZAOBaHHEM, a TaKKe MpaBHiIa OOpalleHHS C
BEIICCTBAMH B COOTBETCTBHU ¢ MHCTPYKLMAMU IO BBIMIOJHCHUIO JIAOOPATOPHBIX
XHUMUYECKHX OIBITOB

33

CdopMupoBaHHOCTE YMEHUIl IUTaHUPOBaTh W BBIIOJIHATH XUMHUYCCKHIA
OKCIICPUMEHT (TIpeBpalllcHUA OpPraHWYEecKUX BEIIeCTB IPH HarpeBaHUM,
MOJYHYCHUE OTHICHA M H3YHECHHE ero CBOHCTB, KadeCTBEHHBIC pPEaKIIUU
OpPTraHMYECKUX BEIICCTB, [CHATypalus OCJIKOB NpH HarpeBaHUM, IBCTHHIC
peakiMK OCIKOB) B COOTBETCTBHU ¢ INpaBHJIaMH TEXHHUKH O€30MAaCHOCTH IpU
o0palllecHUN ¢ BellecTBaMH M J1a0opaTOpHBIM 00OpY/JI0BaHHEM; IPEACTABIATH
pe3yabTaThl  XUMHYECKOrO JKCICpUMEHTa B (¢oOpMe 3amHucH ypaBHEHUI
COOTBETCTBYIOIIMX peakiMi H (OpPMyIHpOBaTh BBIBOABI Ha OCHOBE OTHX
Pe3yabTATOB

3.4

ChopMUpoBaHHOCTE YMEHHMM TNPOBOJUTH BBIYHCICHUS 10 XHUMHYCCKHM
ypaBHEHUAM (Macchl, 00BEMa, KOTHYECTBA HCXOIHOTO BEIISCTBA WK IPOIYKTa
peakLMK MO HM3BECTHBIM Macce, 00BbEMY, KOIHMYECTBY OJHOTO K3 HMCXOJIHBIX
BEILICCTB WK TPOLYKTOB PEaKIUH)

3.5

ChopMUpOBaHHOCTE YMEHHH  KPUTHYECKH aHANIU3UPOBaTh  XHMHHYECKYIO
WHPOPMAIIMIO, TIOJNYyYacMyl0 H3 Pa3HbIX HCTOYHHKOB (CpejcTBa MaccoBOil
nHbpopmMaluy, cetb HTEpHET U Apyrue)

3.6

CdopmupoBaHHOCTE  YMCHHH co0uoaTh NpaBUIa  3KOJIOTHHECKU




1enecoo0pa3Horo IMOBeeHHS B OBITY M TPYAOBOH JEATENBHOCTH B IIENIAX
COXpaHEHHUs CBOETO 370pOBBA M OKpYXKarolleill MpUpOTHON cpefbl, 0CO3HABATh
OITaCHOCTH BO3JICHCTBUS Ha XKUBBIC OPTaHU3MBI OINpeaeIEHHBIX OpTaHMHYecKUX
BelllecTB, TMMOHWMas cMbica mokazatrens [IJIK (mpenensHo —momycTmMoit
KOHI[EHTpaIliK), TMOACHATh Ha TpUMepax CcHocoObl  YMeHBIIEHUS U
MpeoTBPAIleHUs UX BPeHOTO BO3/ICHCTBUS Ha OpTaHU3M HeIoOBeKa

11 KJIACC

Koxa
NMpoBepseMOro
pe3yabTara

IIpoBepsieMble NpeAMeTHBIE Pe3YJIbTATHI OCBOCHHS OCHOBHOM
00pa3oBaTeILHOU MPOrPaMMBI CPETHEr0 001Iero 00pazoBaHus

|

Teopeanecmx{e OCHOBBI XMUMHH

1.1

Brazenue CHCTEMOH  XHMMHUYCCKMX  3HaHHIl, KOoTopasi ~ BKIIOYACT:
OCHOBOIIOJIATAIONINE TIOHATHS (XUMHYECCKUE 3IEMEHT, aToM, SJICKTPOHHas
obomouka aToma, §-, p-, d-3JICKTPOHHBIC OpPOWTAIM aTOMOB, HOH, MOJCKYIa,
BICHTHOCTD, DJICKTPOOTPULIATEILHOCTE, CTEIICHb OKHCICHHS, XUMHYIECKas CBA3b,
MOJb, MOJISIpHasg Macca, MOJSPHBIH 00BEM, KpHCTALIMHECKAas PeIIéTKa, THIIBI
XMMHYECKUX  peakuuil  (OKHCINTEIbHO-BOCCTAHOBHTENBHBIC,  DK30-  H
SHJOTCPMUYCCKHE, pEaKIMH HOHHOIO OOMEHa), pacTBOP, JICKTPOJIHTHI,
HE3JICKTPOJIHTHI, AIEKTPOITUTHICCKAS JIMCCOLMAIINS, OKHCJIUTEb,
BOCCTaHOBHUTENIb, CKOPOCTh XHMHHYECKOH pEaKlMK, XHMHUYECKOES PaBHOBECHE);
TCOPUH M 3aKOHBI (TCOpHUS IACKTPOJUTHHCCKON nuccounanuy, [lepuonuueckuit
sakoH JI.M. MeHaeneeBa, 3aKOH COXpPaHCHHS MAacchl), 3aKOHOMCPHOCTH,
CHUMBOJIHMYECKUH A3bIK XUMHH, (PaKTOIOTHHECKUE CBSICHHS O CBOKCTBAX, COCTABE,
MOTYYCHHUH U Oe30I1aCHOM HCIONIB30BaHHK BasKHEHILIMX HEOPTaHUICCKUX BEIICCTB
B OBITY M IPaKTUHECKON JICATEILHOCTH YeJI0BCKa

1.2

CdopMEpPOBaHHOCTE YMEHUM BBISBIATH XapaKTepHBIC IPU3HAKK M B3aHMOCBS3b
W3YUCHHBIX TOHATHH, MPUMEHATH COOTBETCTBYIOIIUE IOHATHS MPH ONHCAHUH
CTPOCHHS M CBOICTB HEOPTaHMYECKUX BEIICCTB M MX NPEBpAILCHUM; BBIABIATH
B3aMMOCBA3b XMMUYECKUX 3HAHUU C MOHATUSMH M MPEJACTABICHUSMH IPYTrux
CCTCCTBCHHOHAYIHBIX IIPEAMETOB

1.3

Brnanenue ocHOBHBIMU METO/laMH HAayYHOT'O IO3HAHHS BEIICCTB M XMMUYCCKHX
ABICHUN (HabIIoIcHUE, U3MEPCHUE, DKCIIEPUMEHT, MOJICTUPOBAHHE)

1.4

C(bOpMHpOBaHHOCTI) YMGHI/Iﬁ OIpCeICTIATL BAJICHTHOCTL M CTCIICHL OKHUCICHUA
XAMHUHICCKUX JJICMCHTOB B COCJIMHCHUAX pa3]IMIHOTO COCTaBa, BHU/] XHMHAIECKOI
CBA3HU (KOBaJ’IeHTHaH, HOHHadA, MCTalJIM4YCCKasd, BOZ[OpOZ[HaH) B COCIMHCHHAX,
THIL KpHCTaJ’U’IH‘IeCKOﬁ peHIéTKI/I KOHKPETHOTO BCIIIECTBa (aTOMHaH,
MOJICKYJIApHad, HOHHaAd, MeTaHHI/I‘IeCKaH)

1.5

CdopMUpOBaHHOCTE YMCHHH ONPENCIIATh XapaKTep cpelibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHCHHIM

1.6

ChopMHpPOBaHHOCTE YMEHHS KIacCUHUIUPOBaTh XHMHUHYECKHC PEaKIUH 10
PasInIHBIM MTPH3HAKaM (YHCIY U COCTaBy PEArHpYIOLIMX BEILECTB, TCIJIOBOMY
3¢ deKTy peaKkiy, H3MEHCHHUIO CTENICHEH OKHCICHUS 3IEMEHTOB, OOpaTUMOCTH
PeaKiyy, YIaCTHIO KaTaan3aropa)

1.7

CopMHpPOBaHHOCTE YMEHHUI COCTAaBIATH YpPaBHEGHUS PCEaKUMH pa3IHIHBIX




THUIIOB, IIOJHBIC H COKpaHIéHHI)Ie YpaBHCHUA peaKuHﬁ HMOHHOI'O 06M6Ha,
YUUTBIBaAd yCJIOBHA, ITPU KOTOPBIX 3THU pCaKIIKU UAYT 10 KOHIIa

1.8

ChopMHpPOBaHHOCTH ~ YMEHHMH  IPOBOAMTH  PEaKLUHM, MOJTBEPKIAOLINE
KadeCTBCHHBIM COCTaB pa3IMdHBIX HEOPraHWYECKHX BEILECTB, PAaclo3HaBaTh
ONMBITHBIM  NYTEM  HOHBI, MPUCYTCTBYIOIIME B  BOOHBIX  pacTBOpax
HEOPraHUYECKHUX BELIECTB

1.9

ChopMHpPOBaHHOCTE ~ YMEGHHUH  pacKpblBaTb  CYIUHOCTH  OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PpPEaKIHMHA IOCPEJICTBOM COCTABICHHA DICKTPOHHOTO
OanaHca 3TUX peaKiui

1.10

CopMUpPOBaHHOCTE YMEHHH OOBACHATH 3aBHCHMOCTH CKOPOCTH XHMHUCCKON
PeaKMu OT pa3IUYHbIX (PaKTOPOB

1.11

CopMUpOBaHHOCTE YMCHUH OOBSICHATH XapaKTep CMCELICHHA XHMHHYECKOro
paBHOBECHS B 3aBUCHMOCTH OT BHEIIHeTO Bo3aeicTus (punuun Jle larenne)

061112151 1 HCOpraHnvceckKas XuMUAa

2.1

CdopmupoBaHHOCTh YMeHUI packpbiBath cMbic [lepuoamaeckoro 3akona JI. 1.
MeHaeneeBa 1 JEMOHCTPUPOBATh €TI0 CUCTEMATH3HPYIOLIYIO, OOBICHUTCIBHYIO
U IPOTHOCTUYECKYIO (PyHKIMN

2.2

CdopMupoBaHHOCTh YMEHHI XapaKTepH30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYeCKUX d1eMeHToB 1—4 mepuogoB [lepuoamdeckoil cucTeMBbl XUMIHYECKUX
anemenToB [I.M1. MeHneneeBa, WCMoNb3ysd TOHATHS «S-, p-, (-DIEKTPOHHBIC
opoUTaI», «IHEPTETUUECKIE YPOBHI», OOBICHITH 3aKOHOMEPHOCTH N3MEHCHHS
CBOMCTB XMMHYECKUX DJIEMEHTOB W UX COCNUHEHWH IO MepHojaM W TpyIIaM
ITepuonuueckoil cuctembl XumMuieckux anemMeHToB .M. MeHneneea
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CdopMmupoBaHHOCTh ~ yMEHHMIA  XapaKTepw3oBaTh  (ONMUCHIBATh)  oOIIHe
XAMHYECKAE CBOMCTBA HEOPraHMYECKHMX BEIISCTB Pa3IMYHBIX  KIaccoB,
MOATBEPXK/IaTh CYIICCTBOBAaHHE TCHETHHECKOH CBA3M MEXIy HEOPraHUYECKHMH
BEILECTBAMH C TIOMOIIBIO YPaBHEHUI COOTBETCTBYIOIIMX XHMIUCSCKHUX PEaKIIHit

2.4

CdopMupoBaHHOCTH YMEHHUH yCTaHABINBATH IIPHHAICKHOCTh HEOPTaHUIECKHX
BEIIECTB IO HMX COCTaBy K OIpeaciaéHHOMY Kiaccy (TpyIIe) COeaMHCHHI
(TpocThie BelllecTBa — METALTHI M HEMETALIBI, OKCHIIBI, OCHOBAHHS, KUCIOTHI,
amM(oTepHbIe THAPOKCHIIBI, COITH)

2.5

CopMUpPOBaHHOCTE YMEHHUIl HCIOJIB30BaTh XUMHUUYCCKYIO CHMBOJIHKY JUIS
cocTaBieHHA (OpMyd BEIICCTB K ypaBHCHHH XHUMHYCCKHUX peakuuil,
cucremarnieckyto HoMmeHkimarypy (IUPAC) w TpuBMadbHBICE Ha3BaHUA
OT/ICTBHBIX HEOPraHWYECKUX BeIllecTB (YrapHbIH ras, YrieKUCIBIH ra3, aMMHaK,
raiéHas U3BeCThb, HeraléHas H3BECTh, MUTHEBAs CO/IA, IUPUT U APYTHE)

2.6

CdhopMmupoBaHHOCTh ~ yMEHHMII  XapaKTepw3oBaTh  (ONMKCHIBATh)  oOIIHe
XAMHYECKAE CBOMCTBA HEOPraHMYECKUX BEIISCTB  Pa3dMYHBIX  KIaccoB,
MO/TBEPXk/IaTh CYIICCTBOBAaHHE TCHETHUECKOH CBA3M MEXTy HEOPraHUYECKIMH
BEILIECTBAMH C TIOMOIIIBIO YPAaBHEHHI COOTBETCTBYIOIIMX XUMIHYESCKHX PeaKIIHit

2.7

CopMHpPOBaHHOCTE YMEHUIl IUTaHUPOBaTh W BBIIOJHATH XUMHUYCCKHIA
IKCIIEPUMEHT (pa3loXeHUE MEPOKCH/Ia BOIOPO/ia B IPUCYTCTBUH KaTalu3aropa,
OIpeICICHHE CpEebl PACTBOPOB BELIECTB C IIOMOIIBIO YHHBEPCATLHOTO
WHINKATOpPa, BIUSHUE Pa3INIHBIX (PAKTOPOB Ha CKOPOCTH XUMHYECKOH peakiuy,
peaKkMyu MOHHOIO OOMEHa, KauecTBEHHBIC PeaKkIMU Ha cyibdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, Ha KaTHOH aMMOHHS, PEILICHHE SKCICPUMEHTAIBHBIX 3aj1ad 110




TeMaM «MeTtaiuie» U «HeMmeTaanel») B COOTBETCTBHM € MpaBHIAMU TEXHUKH
Oc3omacHOocTH MpH  OOpallleHWH ¢ BellecTBaMH M JabopaTOpHBIM
000py/IOBaHHEM; TPEACTABIATh PE3yAbTaThl XUMHUYCCKOI'O SKCICPUMCHTa B
dopMe 3amucH ypaBHCHHH COOTBETCTBYIOIIMX PeakIMd M (OpMyJIHpOBaTh
BBHIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB

2.8

CdopMHpOBaHHOCTE YMEHHM cOOMIOIaTh MpaBWIa MOJIB30BAaHUA XUMHUUCCKON
MOCyJ0H M JIAGOpaTOPHBIM O0OpYIOBaHKMEM, a Tak:Ke IpaBUiIa OOpalllcHHA ¢
BCIICCTBAMH B COOTBETCTBHU C MHCTPYKIMAMH IO BBIIOJHEHUIO T1a00paTOPHBIX
XMUMHYECKUX OIBITOB

29

ChopMHpPOBaHHOCTE YMEHHUIl  XapaKTepH30BaTh XHMUYECKHE IPOLECCHI,
JISKAIMEe B OCHOBE MPOMBIILICHHOTO TOJYUCHHS CEPHOM KHCIOTHI, aMMHaKa, a
Takxke chOPMHUPOBAHHOCTH IPEACTABICHUN 00 OOIIMX Hay4HBIX MPHUHLUIAX U
9KOJIOTHYECKHUX MPobIeMax XUMHIESCKOTO IIPOU3BO/ICTRA

XHUMUA U KHA3Hb. PacuéTel

3.1

CdhopMupoBaHHOCTh  TIPEJCTaBICHUNI O  XUMHYECKOW  COCTaBIAOIICH
CCTCCTBCHHOHAYYHON KapTHHBI MHpPa, POJM XUMHHM B MO3HAHUHM SBICHHUN
Opuposabl, B (OPMUPOBAHMM MBIIUICHHS W  KYJbTYpBl JTHYHOCTH, €&
(YHKUMOHAILHOW TPaMOTHOCTH, HEOOXOAWMOW I PEIICHUS MPaKTUHECKUX
3ajad M DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHA K CBOEMY 3I0POBBIO H
NPUPOIHOM cperie

32

CopMHpPOBaHHOCTE YMEHUIl KPUTHYECKH aHAIM3UPOBATh  XHMHYECKYIO
UHGOPMALIMIO, TMOMYYaeMyld M3 pa3HBIX MCTOYHHKOB (CpEICTBA MAacCOBOM
KOMMYHHKaIIUH, ceTb VIHTepHeT U Apyrue)
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CdopMupOBaHHOCTE ~ YMEHUI coOMoaTh  MpaBHia  DKOJOTHYCCKH
1eJIecO00pa3HoOro TMOBENCHHUA B OBITY M TPY/JAOBOH /CATEIBHOCTH B LEIAX
COXpaHEHHUS CBOETO 3/I0POBbS U OKpY:Karollel MPUPOAHOI cpeIsl

3.4

Oco3HaBaTh OIACHOCTH BO3Z[€ﬁCTBH$I Ha JXHUBBIC OpraHH3MbI OHpeZ[eHéHHI)IX
BC€IICCTB, ITIOHHMMasA CMBbBICII ITOKa3aTclIA HI[K, MOACHATL Ha IpUMEpax CITOCOOBI
YMCHBIICHUA W MTPEAOTBpalllCHUA HUX BpEJIHOro BO3Z[€ﬁCTBH$I Ha OpraHnu3M
JCI0OBCKaA

3.5

C(bOpMHpOBaHHOCTI) YMGHI/Iﬁ MIpOBOJIUTH BBIYHCICHUA C HCIIOJIL30BaHUCM
MMOHATHA «MaccoBasd OOJIA BCIICCTBA B pacTBOPECH, 00BLEMHEIX OTHOIIICHUH ra3oB
Ipu XUMHUYCCKUX peaKIIUAX, MacChl BCIIECTBa UIN 00BEMa razoB 1o HU3BCCTHOMY
KOJNYCCTBY BCIICCTBA, Macce WIHN 06’LéMy OJIHOI'0 M3 YHaCTBYIOIIINX B pCaKIIUN
BC€IICCTB, TCIINIOBOI'O 3(1)(1)6KT21 PpCaKIlMM Ha OCHOBE 3aKOHOB COXpaHCHUA MacChl
BCILICCTB, IPCBpaIllCHUA U COXPaHCHUA DHCPIrUU




IMPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IpoBepsieMblii 31eMeHT COTEPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHH

1.1

HpeZ[MeT OpFaHH‘IeCKOﬁ XUMHH: eé BO3HHMKHOBCHHUEC, PasBUTHC W 3HAYCHHUC B IOIYyYCHHU
HOBBIX BCIICCTB MW MaTCcpHUaIOB. Teopnﬂ CTPOCHHA OPraHUYCCKUX COGZ[I/IHGHI/Iﬁ AM.
BYTJ'IGPOB&, €€ OCHOBHBIE MOJI0KECHUSA

1.2

CtpykTypHBIE (POPMYIBI OpraHUYECKHUX BellecTB. | 'oMomorus, nzoMepua. XuMHUIecKas CBI3b B
OpPraHMYECKUX COCAMHCHUSX — OJMHAapHBIE M KpaTHbie cBa3u. llpeacraBieHue o
KJIaCCH(pUKAIMK OPraHUHYECKUX BELIECTB

1.3

HOMGHKHaTypa OpraHNM4YeCKruX COGZ[I/IHGHI/Iﬁ (CHCTGM&TH‘IGCK&H) U TpUBHUAJBHBIC Ha3BaHUA
BaXKHCHUIITHX HpeZ[CTaBI/ITeHeﬁ KJIaCCOB OpPraHUYCCKUX BCIICCTB

Yraeronopoasl

2.1

AJKaHBI: COCTaB U CTpOCHUE, TOMOJIOTHHUSCKIHN pAaAa. Metan u oTaH — HpOCTeﬁmHe
MNpCACTaBUTCIN aJIKaHOB: (1)I/I3I/I‘IGCKI/I6 M XUMHYCCKHE CBOMCTBa (peaKIII/II/I 3aMCIICHUA H
FOpeHI/IH), HaXO0X/ICHHUC B IIPUPO/IC, TOTYICHUC U IIPUMCHCHUC

2.2

AJKeHBI: cocTaB H CTpOCHUE, TOMOJIOTHYIECKIH pAA. OTWICH U IponuiIeH — HpOCTeﬁHII/Ie
MOpCACTaBUTCIIN AaJIKCHOB!: (1)I/I3I/I‘IGCKI/I6 M XUMHYCCKHE CBOMCTBA (peaKIII/II/I THapHUpoOBaHUd,
rajorcHupoBaHUA, TUIpaTalllil, OKUCJICHUA 1 HOJ'II/IMepI/BaIII/II/I), MMOJIy4YCHHUC U IPUMCHCHUC

2.3

Ankanuensl: OyrtanmeH-1,3 w MerwiOytaameH-1,3: cTpoeHHe, BaXKHEHIIHEe XWMHYECKUE
CBOMCTBa (peakius moauMepusanun). [lomydeHre CHHTETHHIECKOTO KayayKa U pe3UHBI

2.4

AJNIKHHEL COCTaB K OCOOCHHOCTH CTPOCHUA, TOMOJIOTHICCKUI pAA. AIIGTI/UIGH - HpOCTeﬁHII/Iﬁ
NpeACTaBUTCIIb aJIKMHOB: COCTaB, CTPOCHHUC, (1)I/I3I/I‘IGCKI/IG U XHMHYECKHE CBOHCTBA (peaKIII/II/I
rHJapupoBaHid, TaJdOr¢HUpoOBaHus, r'HpaTalli, FOpeHI/ISI), MMOoJIy4YCHHUC U IPUMCHCHHC

2.5

Apenbl. benzon: coctaB, crpoeHHe, (u3MUECKME M XUMHYCCKHE CBOMcTBa (peakuuu
raJoreHUpOBaHUA U HUTPOBaHUS), MOIYyUCHHE M IMpHUMEHEeHHe. Todyold: cocTaB, CTPOCHUE,
¢du3nIecKre U XUMUYECKUE CBOHCTBA (PeaKIliy TaJoreHUPOBAHUS K HUTPOBAHUS), TOTyHICHUE
U TpUMeHEHHe. TOKCHYHOCTH apeHOB. [eHeTHueckas CBA3b MEXIY YIJICBOJIOPOIaMH,
MPHHALICKAIUMHE K Pa3IniHBIM KlaccaM

2.6

[Ipupoanble HCTOYHUKY YIIeBOA0poaAoB. [IpupoanbIil ra3 u nomyTHeie HedTaHbe rassl. HedTh
n e¢ mpoucxoxaeHue. CrocoObl nepepaboTKH He(pTH: MeperoHka, KPeKHHI (TepMUYECKUH,
KaTalnuTH4IecKuit), mnuponu3. [lpoaykrtel mepepaGoTku HedTH, HX NPUMCHCHHE B
MPOMBIILICHHOCTH U B ObITYy. KaMEeHHBIN YToJIb U IPOAYKTHI €ro NepepaboTKH

Kncnoponconepmamne OpPraHNM4YeCKUC COCANHCHUA

3.1

HpeZ[GJ'II)HI)Ie OJHOAQTOMHBLIC CITUPTHI. MeTaHOI H OTaHOI: CTpOCHUE, (1)I/I3I/I‘IGCKI/IG u
XHMUYIECKHE CBOHCTRA (peaKIII/II/I C aKTHBHBIMH MCETa/UlaMH, I'aJJOTCHOBOJOpPOJdaMU, ropeHHe),
MDpHUMCHCHHC. BOZ[OpOZ[HI)Ie CBA3KM MCXKJy MOJICKYJaMK CIIAPTOB. I[eﬁCTBHe METaHOJIa H
OTaHOJa Ha OpraHu3M YCJIOBCKaA. MHoroaroMHEIE CIIUPTHI. OTWICHITIUKOIb H TJIIAICPUH:
CTpOCHUEC, (1)I/I3I/I‘IGCKI/IG H XHUMUYECKHE CBOHMCTBA (B3aHMOHeﬁCTBHe CO IICJIOYHBIMHU MCTaJllIaMH,
KaueCTBCHHad peaklud Ha MHOIoOaTOMHBIC CHI/IpTI)I). I[eﬁCTBHe Ha OpraHnu3M 4YeCJIOBCKa.
HpI/IMeHeHI/Ie MIALCpUHA U STUJICHITINKOJIA

3.2

®eHOMI: CTPOCHUC MOJICKYIIBI, (1)I/I3I/I‘IGCKI/IG M XUMHYCCKHE CBOMCTBA. TOKCHYHOCTH (beHOJ'Ia.




[Ipumenenune penona
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AJ'II)Z[GFI/IZ[I)I 1 KCTOHBI. q)OpMaHI)Z[eFI/IZ[, aleTajJbJICTH/: CTPOCHHUEC, (1)I/I3I/I‘IGCKI/I6 1 XUMHUYCCKHEC
CBOMCTBa (peaKIII/II/I OKHCJICHHUA KW BOCCTAaHOBJICHHA, KauCCTBCHHBIC peaKIII/II/I), IMoJIy4YCHHUC N
MIPpUMCHCHUC

3.4

OIHOOCHOBHBIC TpejAenbHbIe KapOOHOBBIE KHCIOTHL MypaBbMHAs W YKCYCHas KHUCIOTHI:
cTpoeHMe, ¢U3MUECKNe W XMMUYeCKHe CBOMcTBa (CBOicTBa, oOmMe NS KiIacca KHUCIOT,
peaknus dTeprrKaIim), MoxydeHne U mpuMeHeHne. CTeapiHOBadg M OJIEMHOBas KUCIOTHI Kak
MpeICTaBUTEN BBICIINX KapOOHOBBIX KMCIOT. MbLTa Kak COJM BHICIINX KapOOHOBBIX KHCIOT,
HUX MoIolllee JelCTBIE

3.5

Craoxsble >QHUPE KaK MPOU3BOJHBIC KapOOHOBBIX KHCIOT. [MApOIU3 CIOXKHBIX 3(HPOB.
Kupsr. I'maponus xupos. [lpumenerue xupoB. buonorutdeckas pois KUpoB

3.6

VraeBoasl: cocTaB, KiaccH(pUKaMA YrIeBOAOB (MOHO-, M- M IMOJMcaxapuabl). [mokoza —
MpOCTeHIINIT MOHOCaxXapua: OCOOCHHOCTH CTPOCHUS MOJCKYJBI, (pU3MHUECKHe W XMMUYCCKHUES
cBoifcTBa (B3ammoneiicTBre ¢ rumpokcunaom Menu(ll), okuciaeHHe aMMHadHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHOBICHHE, OpoXeHHe TIIOKO3BI), HaXOXJeHWe B TPHUPOE,
npuMeHeHne, oronorudeckas poib. @otocuHtes. OpykTo3a Kak m3oMep rmoko3bl. Kpaxman u
IeJUTION03a KaK MPHUPOHBIe ModuMephl. CTpoeHHe KpaxMmaia W Le/UTIoI03bl. DH3ndeckue u
XMMHUYECKHEe CBOMCTBaA KpaxMaia (THIPOIN3, KaueCTBCHHAS PeaKIisl ¢ HOI0M)

A30Tc0)lep>1<amne OpraHMvIeCKUC COCTUHCHUA

4.1

AMUHOKHUCIOTHI Kak aMQoTepHble opraHHYecKre coennHeHUs. Du3nHdeckne M XUMHYSCKUE
CBOMCTBa aMMHOKUCJIOT (Ha TpuMepe TIWIMHa). buonormdeckoe 3HadeHWEe aMHHOKHCIOT.
Ilentuaet

4.2

Benku kak npuponHBIC BHICOKOMOJCKYJSpHBIC coeanHeHus. llepBudHas, BTOpHYHAs H
TpeTUdHAs CTPYKTypa OelIKOoB. XHMHYECKHE CBOMCTBa OEJKOB: THAPONH3, ICHATypalus,
KadecTBEHHBIC PeaklIny Ha OeIKu

BBICOKOMOHeKy.TIHpHI)Ie COCIMHCHMA

5.1

OCHOBHBIC TIOHATHI XHUMUU BBICOKOMOJICKYJIAPHBIX COGZ[HHGHI/Iﬁl MOHOMCp, IIOJINMEDP,
CTPYKTYpPHOC 3BCHO, CTCIICHL IMMOJMMCPU3AILIUN, CPCIHAA MOJICKYIApHadA Macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJICKYIAPHBIX COGZ[I/IHGHI/Iﬁ — I[NojJinMepus3alia U MOoJINKOH/ICHCAIIUA

5.2

SKCHepHMeHTaHBHBIe METOJIbl HU3YHUCHHUA BCIHICCTB U HX npeBpameHHﬁ: O3HaKOMJICHHE C
06pa311aMH OpUPOJHBIX W HCKYCCTBCHHBLIX BOJIOKOH, IITaCTMAacC, Kay41yKOB. HonyquHe
CHUHTCTHUYICCKOI'O Kay1yKa U pC3UHbI

11 KJIACC

Koxa

IpoBepsieMblii 31eMeHT COTEPKAHNUSA

Teop CTHUICCKHEC OCHOBBI XHMHH

1.1

Xumuueckuit  ameMeHT. AToMm. Szmpo aromMa, W30TONBL.  JJeKTpoHHas  000I0YKa.
DHepreTuieckue ypoBHH, TOAYPOBHU. ATOMHEIE OpOUTaNH, §-, p-, d-3meMeHThl. OcobeHHOCTH
pacnpesieIeHUs HIEKTPOHOB MO0 OPOUTATISIM B aTOMax AJIEMEHTOB TIePBEIX YETHIPEX MEPHOIOB.
DIleKTpoHHas KOH(pUTypaIysi aTOMOB

1.2

Ilepuonuueckuit 3akoH u Ilepumonuueckad cucTeMa XUMUYecKUX siaeMmeHToB JI.H.
MenneneeBa. CBsizp mnepuoauueckoro 3akoHa M Ilepronntdeckoil cHCTEMBI XUMHHECKHX
anemeHToB JI.M. MeHzeneeBa ¢ cOBpeMCHHOM Teoprel cTpOCHUS aTOMORB. 3aKOHOMEPHOCTH
HU3MCHEHUSI CBOMCTB XMMHYECKHX 3ICMCHTOB KM 00pa3yeMBIX MMM IPOCTHIX U CIOXHBIX




BCILICCTB IO I'PpyIIIlaM U IIePpUOaaM. 3HavucHUE MNEpHUOJUICCKOIo 3aKOHa B pa3BUTUN HaAYKHN

1.3

CrpoeHue BenlecTBa. XHMHUECKas CBA3b. BHABI XUMHYECKOM CBS3M (KOBaJIeHTHAas
HEToJApHad U MoJsApHas, HOHHAA, MeTallindeckas). VIoHBI: KaTHOHBI U aHHOHBI. MeXaHU3MBI
o0pa3oBaHMs KOBAJICHTHON XHUMHUYCCKOH ¢BA3M (OOMEGHHBIH U JIOHOPHO-aKLENTOPHEII).
Bonoponnas cBsa3b

1.4

BanenTHOCTS. SHGKTPOOTPI/IIIEITGHBHOCTB. CreleHb OKHCICHHS

1.5

BeIlIeCTBa MOJICKYJIAPHOIO W HCEMOJICKYIIAPHOTO CTPOCHUA. 3aK0H IIOCTOSHCTBA COCTaBa
BCIIECTBA. Tumsr KpUCTAJLTUNICCKUX peIHéTOK. 3aBUCHMOCTE CBOMCTBA BC€IICCTB OT THIIA
KpHCTaHHH‘IeCKOfI peIHéTKI/I. Ionsatue o AUCIICPCHBIX CHCTCMax. HctunHabIe 1 KOJJIOUHBIC
PacTBOPHI. Maccopas J0JIA BCIICCTBa B pacTBOpE

1.6

KJ'IaCCI/I(bI/IKaIII/IH HCEOpraHnvICcCKUX COGZ[I/IHGHI/Iﬁ. HOMGHKHaTypa HCOPraHnvICcCKUX BCIICCTB

1.7

Xumuueckas peakiusd. Krmaccudukanus XUMHYecKUX peaknuii B HEOPTraHHYECKOW U
OpPraHMYeCKOW XHMHH. 3aKOH COXpPAaHCHHS Macchl BEILECTB, 3aKOH COXPAaHCHHA H
MpEeBpaILCHHS SHEPTUH PY XUMHHIESCKHX PeaKIHAX

1.8

CKopocTh peakiny, & 3aBUCHMOCTD OT Pa3THYHBIX (aKTOpPOB

1.9

Obpatumbie peaknuu. XuMHUecKoe paBHOBecHe. (DakTophl, BIMAIOLINEG HA COCTOSHHE
xumuieckoro papHoBecus. [Ipunnumn Jle Hlatense

1.10

SHGK’I‘pOHI/ITI/I‘IeCKaH JUcconalms:. CumsHBEIE H  claOEble OJICKTPOJIUTHI. Cpe)la BOJIHBIX
PacTBOPOB BCIIICCTB: KHCJIad, HeﬁTpaHI)HaH, meJaoTHad. PeaKIII/II/I HOHHOT0 0OMeHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTCIBHEIC peaKkuumn

HeopraHquCKaﬂ XHUMUA

2.1

Hewmeramnel. Tlomoxkenne nHemetamoB B Ilepronmudeckoil crcTeMe XUMHHYECKHUX 3IEMEHTOB
.. MenneneeBa m 0coOEHHOCTH cTpoeHUA atoMoB. Duzudeckre cBOHCTBa HEMETaLIOB.
Annotponus HeMeTaIoB (Ha MpuMepe KUCIopoa, cephl, hocdopa u yriepoaa)

2.2

XUMHHUECKHE CBOMCTBA Ba)KHEHIIMX HEMeTaloB (TaJOTCHOB, cepbl, azora, docdopa,
yriaepoja ¥ KpEeMHHs) M HMX COCAMHCHHH (OKCHJIOB, KHCIOPOACOACPX AIMX KHUCIOT,
BOJIOPOJIHBIX coeMHEHHH). [IprMeHeHne BasKHEHIIIMX HEMETAILTIOB U X COCMHCHUIM

23

Mertamnsl. [lonoxeHnue metawioB B Ilepuoandeckoi! cucteMe XUMU4eckux siaemeHToR JI.M.
MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JCKTPOHHBIX 000J0YEK aToMOB MeTawioB. O6mune
¢rzmdeckre cpoiicTBa MeTaLToB. CIUIaBBl META/UIOB. JIEKTPOXUMUYECKUN pAJl HATPSHKSHUT
METaJlIOB

24

XuMHUecKHe CBOHCTBA BAXKHEHIIINX MeTaTOB (HATPHL, Kaawii, KadblHii, MarHUi, aTlOMAHUI,
IIMHK, XpOM, Kele30, Melb) M WX coenrHeHWd. OOmmue crmocoOBl MOMyHueHNS MeTalIoB.
[IpumeHeHVe MeTaUIOB B OBITY M TEXHUKE

2.5

I'eneTuueckasa cBI3b HCOPraHM1ICCKUX BCHICCTB, IPUHAJICKAIIINX K pa3/IMIHBIM KilacCaM

XUMUS U KA3HB

3.1

Ponp xuMuu B obecnedeHHM 3KOJOTHHYECKOW, DHEPTeTHUYECKON W MHUILEBOH OE30MAacHOCTH,
pasBUTHH MeAUUMHEBL. [loHSATHE O HaydHBIX MeToJaX IO3HAHUS BEIIECTB M XHUMHUCCKHX
peakiuit
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HpeZ[CTaBHeHI/IH 00 06IIII/IX Hay4HbIX TPUHIHIIAX MPOMBIINIJICHHOTO ITOJYYCHUA BaXKHEHIITHX
BCIIICCTB. YemoBek B MHpE BCIICCTB U MAaTCPHUATIOB!: BaXKHEHIIIHE CTPOUTCIBHBIC MaTCpUAIIbI,
KOHCTPYKIIMOHHBIC MaTCpHajbl, KpaCKH, CTCKJIO, KCpaMUKa, MaTCepHaJbl JIA SJCKTPOHUKH,
HaHOMaTepHalIbl, OpraHNICCKUEC 1 MUHECPAJIbHBIC YZ[06PGHI/I$I
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Xumusa u 3/I0pOBLC HCIOBCKA: ITpaBrja UCIIOJIb30BaHUA JICKAPCTBCHHBIX IIpeIIapaToB, IMMpaBrla
6e30IMacHOro UCITONL30BaHUS npernapaToB OBITOBOM XUMHH B HOBCGZ[HGBHOﬁ KHU3HHU




YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1JI51 YYEHUKA
* Xumus. 10 kmace. I'abpuensu O.C., Octpoymos H.I'., CnagkoB C.A. AKuHoHepHOE
obmectBo «M3narenscTBO «lIpocBerieHue»
* Xumus. 11 knace. I'abpuensa O.C., Octpoymor WU.I'., Cnagkos C.A. AKIIMOHEpHOE
obmectBo «M3narenscTBO «lIpocBerieHue»

METOJAUYECKHE MATEPHUAJIBI JJISA YYUTEJIS
[TpoBepounsie 1 KOHTpoBbHBIC padoTel: xumus 10 kiacc. O.C.I'abpuensn, I'.I". JIsiciiosa; 3-
€ M31aHHUE CTEPEOTUIIHOE, u3aarenscTBo "Ilpocserenue”
PaGouas Terpaas: 6a30BbIi ypoBens; 11 kmace, O.C.I'abpuensn, C.A.Cnaakos,
N.I".OctpoymoB, 5-¢ u3janue crepeoTuiHoe, u3aarenscTso "lIpocsemenne”
IIpoBepounsie U koHTposbHBIE padoThl: xuMmus 11 knace. O.C.I'abpuensn, I'.I'. JIpiciosa;
2-e u3jlaHuE CTEPEOTUITHOE, u3j1aTesbeTBo "IIpocBenienue”
Pabouas terpasns: 6azoBeiii yposensb; 11 knace, O.C.I'a6pueisia, C.A.Cnajxos,
N.I".OctpoymoB, 5-e u3jlanue crepeoTuiHoe, uzjarenscTso "lIpocsemenue”

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI
U PECYPCHI CETU UHTEPHET
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