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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XuMHM Ha ypOBHE CPEJHETO 001Iero o0pazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS (enepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIlI COO), mpencraBneHHbIX B DenepasbHOM TroCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yomMx
OCHOBHbBIE 00pa3oBaTeIbHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIOB K pa3padOTKe MporpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PA3BUTUS O0YUaIOIIUXCS CPEICTBAMU y4eOHOro Impeamera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIJIM KOHLIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMs, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUH K YPOBHIO MOJrOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€ BBIIYCKHUKaMU  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBepILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudyeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o01rero 0o0pa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHEe U MOCTPOCHUE
KOTOPOI'0 ONpeZeNeHbl B MporpaMMme IO XHMHUHM € Y4ETOM CHEUM(DPUKM HAyKU XHUMHUH, €&
3HAUEHUs B MO3HAHUU MPUPOIBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpPEeIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojb B COBPEMEHHOMH
LMBUJIM3AllMU, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHUT CBOHl BKJIaja B
(dbopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIEeHUsS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHass XMMMs Kak Hayka CO3HMJaTelibHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/I0POBbSI.

B coorBercTBMM ¢ OOmMMMH LENSIMH U NPUHLUUIAMH CpelHero oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kimacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKJIIOYEHHS B JKM3Hb COIMYMa,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsiromiuMu  ipefiMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMH» 1 «OO011ast 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUHN M0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUHM U3 0o0lIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHONW CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.
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CrtpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Marepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX IPEACTABICHHUI O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUU.

[Ton HOBBIM yrjioM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHS pacCcMaTpUBAaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUSCKUW MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYEeCKass XUMHUsS» OOYYaArOIUMCS TPEJOCTABISAETCS BO3MOXHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOr0 3aKOHa C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIUH,
riry0Ke TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nornonHseTcss B Kypcax 10 wm 11 KkiaccoB naieMEHTaMu  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K TMPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U TPUMEHATh €€ NIl MMOTIOJHEHUS 3HAHWU, PEIICHUS
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromuXcsi MUPOBO33PEHUYECKOM OCHOBBI JJIsi TOHUMaHUs GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMHU MPEINOCHIIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEIICHUH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPHS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepHaIoOB.

B muiane pemieHuss 3amad  BOCIHMTAHHUSA, Pa3BUTHUS W COIMAIU3AUUA  O0yYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XMMHH TOJIXOJbI K OMPENENCHUIO COJEPKAHHS M TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaioT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BO€ 3HAUCHHE /IS PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPoOJieM, IMOMCKa, aHAJIU3a 1
o0paboTku wuHPOpMAIUK, HEOOXOMUMBIX s TPUOOpPETEHHs] OmNbITa MPAKTHUYECKOH U
MCCIIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XMMHUH KaKk Ha YPOBHE OCHOBHOTO O0IIETro 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUsA, TP  ONPEICICHUH  COJEPKATEIHHOU
XapaKTepUCTUKU LEeJed H3y4YeHHs] MpeaMeTa HalpaBiICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOopMUpOBaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METONMYECKOW TOYKM 3pE€HHsS TaKOW MOIXOI K
ONpEIETICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUs» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASIOTCS:
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e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHUW KaK BaKHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOI KapTHHBI MHpA, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBbIE MOHSITHS,
(GyHaaMeHTallbHbIE 3aKOHbl U TEOPUM XHMMH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJIECHHUS;

e (opMupoBaHHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIHii, HEOOXOAUMBIX Ul MPUOOPETeHHUsS YMEHH OpPHUEHTHPOBATHCS B
MHpE BEIECTB U XUMUYECKUX SIBIICHUH, UMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOH U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUM U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOT0 SKCIEpUMEHTa, COOJIIOJeHUEM NpaBuUil 0€30MacHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ 3TuM, copeprkaTenbHas XapakTepUCTUKA Liefieil U 3a1a4 U3y4eHus npeaMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cucTeMe cpenHero ooOmiero obpa3zoBaHus. CerogHss B INpenojaBaHUU XUMUU B OoJbIIEH
CTENEHH OTAAETCA NPEANOYTEHHE IPAKTUYECKOW KOMIIOHEHTE COJEp)KaHUs OOydeHus,
OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIIYCKHHKAa 00I1e00pa30oBaTeIbHONM  OpraHU3aluH,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHUSAMH aKTMBHOI'O MOJYYEHUS 3HAHUHA W NPUMEHEHHUS UX B peabHON >KU3HU Ul PELICHUs
IPAKTUYECKUX 3ajau.

B cBa3u ¢ 3TMM IpU U3yYyeHMM HpeaMera «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
IPUOOPETAIOT TaKUE 1IEJU U 33/1a4H, KakK:

ajantanusg  oOyyarolIMXcslt K  YCJIOBMSM  JMHAMUYHO  pa3BUBAIOLIErOCs  MHpa,
dbopMHUpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHHUYECTBY, CAMOCTOSATEJBHOMY IPHHATUIO TPaMOTHBIX pELIEHUH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

dopmMupoBaHHE Yy OO0YYalOIUXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMNA),
MMEIOUINX YHHUBEPCAJIbHOE 3HAUEHUE NIl Pa3JIMUYHbIX BUJOB JEATEIbHOCTU: PELICHUs TPOOIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
JeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe I OLIEHKH C
MO3HUILIMI HKOJIOTHUECKON 0€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CPENay;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
o0Oy4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA IO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIb30BATH COBPEMEHHbBIE NHPOPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJn3a yueOHON U HayYyHO-TIONYJIpHON HH(OPMALIUKU XUMHUYECKOTO
COJIEp/KaHUs;

(dbopMupOBaHUE U pa3BUTHE Yy O0YUAIOUINXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIIEHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOoO0XOAUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEJAECHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloOHaIbHOTO
IIPUPOIONOIb30BaHMUs, IOMOJIHEHNUS SHEPreTUYECKMX PECYpPCOB M COXPaHEHUs MPUPOJHOIO
paBHOBECHSI, OCO3HAaHHA HEOOXOJMMOCTH OEpeKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, a TaK)XKe MPUOOPETEHUS OIbITA MCIOIb30BAHUS MONYUYECHHBIX 3HAHUHN ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHHUSIMHU.

B yueGHOM m1aHe cpegHero obmiero o0pa3oBaHus NpeaMeT «XHUMHUsS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHIY.
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OO01ee yuCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIIHEro
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4vaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP/)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMHUHU

IIpenmeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepUasoB. Teopus CTpOEHUS OpraHuyeckux coequHenuii A. M. bytneposa,
e€ OocHOBHbIe NOJNOKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUIX — OJMHAPHBIE U KPATHBIC CBSI3U.

[lpencraBienne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (CHUCTEeMAaTHYecKas) W TPUBHAJIbHbIE Ha3BaHUS BaKHEHUIIMX
IIPEJICTaBUTEIICH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUN: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBjlIeHue, OOyTIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJCTaBUTENIN AJIKAaHOB: (PH3MUYECKHME M XHMHYECKHE CBOWMCTBA (peakiuu 3aMeUIeHUs |
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUECKHE CBOWCTBA (peakiuu TIUIpUPOBAHMS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPU3aLllN ), TOIy4€HUE U IIPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanun). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psia. AleTuieH —
MPOCTEHIINNA NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuy ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE€ U XUMUUYECKHE CBOWMCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuveckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUmMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
MIPUHAUICKAUMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOpOAOB. [IpupoHbIil ra3 U MonmyTHbIE HEQTSIHBIC Ta3bl.
Hedts u e€ mpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHi, KaTamUTHYeCKHit), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX MIPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekiun «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE IPAKTHYECKOW pPaOOTHI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA HJIM TPOJYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme opranndeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOICTBA (peaklUuu ¢ aKTUBHBIMU MeETaJUIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHUE),
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npuMeHeHue. BoopoiHbie CBA3M MEX1y MOJIEKyJaMH CIUPTOB. JeficTBHE METaHOIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOJIeHCTBHE CO MIETOYHBIMM METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue raulepuHa U
STHJICHTJIUKOJISL.

@DeHol: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anpneruasl M Kemouwvl. DopManbIeruj, aueTaubAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakluu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaYE€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHble KapOOHOBBIE KHCIOThl. MypaBbUHAsi M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIHME IS KJlacca KUCIIOT, PeaKIus
sTepuduKanM), MoldydeHue M npuMeHeHue. CreapuHOBas U OJEMHOBAs KUCJIOTHI Kak
IPEJICTABUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
uX Morollee JeiicTBre.

Crnoxnble 3pUpPHI KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ 'MAPOIHN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. [lpumenenue xxupoB. bruonoruyeckas posib KHUpPOB.

YTneBoapl: coCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIbl, (PU3UYECKUE U XMMUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmenu(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKCHHE TIIOKO3bI), HAaxXOXJIECHHE B MPHUPOJE,
npuMeHeHue, oronoruyeckas posib. orocunTes. @pykTO3a KaKk U30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpojn3, KaYeCTBEHHAs PEaKus C UOJ0M).

OKcliepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEBpallleHHil: NpOBEJeHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHHUE CIIHUPTOB, KadeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHoroaromHbIx
CupToB (B3auMojelcTBUE MulepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaKlUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WJIN MPOJYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha mpuMepe IiMuuHA). buonormueckoe 3HadyeHHe
aMHHOKUCIOT. [lentuapl.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCITKHU.

DKcriepUMEeHTalbHbIE METObl M3YYEHHUsS BEUIECTB M MX IpeBpallleHuil: HaOnrogeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu 6eIKOoB.

BbicokomouieKy IsipHbIe COeUHEHHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CPeaHss MoyeKyiaspHass Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJIMKOH/ICHCAITHS.
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DKcrepuMEeHTabHbIE METO/bl M3YUYEHHUSI BEUIECTB M MX MPEBPALCHUNA: 03HAKOMIICHHUE C
o0Opa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKkT, THUIMOTe3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, I[EePUOJUYHOCTh, HAOIIOJEHNE, H3MEpEeHUe,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®usznka: Matepusi, JHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJla, SHEPreTUUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOILUINBO, PECYPCHI.

TexHoNOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATIBHOTO MUTAHUS, MOIOILIIUE CPEJICTBA,
JICKApCTBEHHBIE U KOCMETHYECKHE MPENapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTE THYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OopOHuTany, S-, P-, d- anemeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHUYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa M [lepuonnyeckodl CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOUN TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU HPOCTBIX U CIOKHBIX BEIIECTB
[0 TPpyNIaM U neprojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHHU HAYKU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuABl XUMHYECKON CBsI3U (KOBaJEHTHAas
HEeMoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIM U TOHOPHO-aKLENTOpHbIN). BomopoaHas cBs3b. BaneHTHOCTB.
OneKTpooTpULaTeNbHOCTh. CTeneHb OKuciIeHNs. oHbI: KaTHOHBI M AHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHE O AMCHEPCHBIX cucTeMax. MICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHu4ecKux
BEIECTB. ['eHeTHuyeckas CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKAIIUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XMMHYECKUX peakiuil B HEOpraHWYecKOH u
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHs MACChl BEUIECTB, 3aKOH COXPAHEHHMs U MPEBpALICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.
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CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (hakTopoB. OOpaTUMble peakluu.
Xnumuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIME HA COCTOSHHUE XMMHYECKOTO PAaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTtnueckas aucconuanus. CuibHble M ciadble 371eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpalbHAas, IIE€JI0YHasl.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUY.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHUs BEILIECTB U UX IPEBpAlllEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengneneeBa», usyuyeHue
MoOJIeJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3jIOXKEHHE MEepOKCHAa BOAOPOJA B IPUCYTCTBUM KaTallu3aTopa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BELIECTB C INOMOUIbIO YHUBEPCAJIBHOIO WHIMKATOPA, pPEaKLUU
MOHHOr0 OOMeEHa), MPOBEICHHE MPAKTUYECKOM paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

PacuérHble 3anaun.

Pacuérbl 1o ypaBHEHHUAM XUMUYECKUX PEAKIUIl, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuonnmyeckoil cucTeMe XUMHYECKHX
anementoB Jl. M. MenneneeBa u 0COOEGHHOCTH CTpOeHHsI aroMoB. (DU3MYECKHE CBOWMCTBA
HEMETaJJIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha MpUMepe KUcIopoa, cepsl, hocdopa u yriaepona).

XVWMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, ¢ocdopa,
yriepoja U KpeMHHUsI) U UX COCTUHEHUH (OKCHA0B, KUCIOPOACOIEPKAILUX KHCIOT, BOJOPOJHBIX
COEJIMHEHUN).

ITpuMeHeHne BaXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenue meraios B [lepuoaudeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS HJIEKTPOHHBIX 000JI0OUEK aTOMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUH
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPUM, KaJldid, KajabIM{d, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ure criocoOb! Moay4YeHUs! MeTauioB. [IpuMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE AKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJEeHMEe W  ONHMCAHUWE JIEMOHCTPALlMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA aTOMUHHUS C PACTBOPAMM KHUCIOT U IIEJNOYEl, KaueCTBEHHbIE
peaKIMy Ha KaTHOHBI METAIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce MU 00BbEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacy€Tbl macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOJYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posib xumMHu B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpreTUYeCKOl U MUIIeBO O€30MacHOCTH,
pa3BUTUN MenuUuHBL. [loHATHE O Hay4YHBIX METOJaX IMO3HAHUS BEIIECTB M XHUMHUYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLMUIAX [POMBIIIJIEHHOTO MOJy4YeHUs
BAKHEMIIMX BEILIECTB.

YenoBek B MHpEe BEUIECTB U MaTepUajoB: Ba)KHEHIIHNE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTe€pHualbl, KPACKH, CTEKJIO, KepaMUKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4YeCKHe U MUHEpaJIbHbIE y10OpEHHUSI.
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XuMHUs ¥ 3I0pOBBE YEIIOBEKA: TpaBHUJIAa HWCIOJB30BAHUS JICKAPCTBEHHBIX MPEMApaToB,
npaBuiia 6€30MacCHOT0 UCIOIb30BaHUS MPenapaToB OBITOBON XUMHUU B TOBCEITHEBHOM JKHU3HH.

MexnpeameTHbIE CBS3H.

Peanuzaius MeXIpeIMETHBIX CBSA3EH MPU U3ydeHUH OOIIel M HEOPraHMYeCKOW XUMUU B
11 xmacce OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (HaKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

@®usmnka: marepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, HM30TOII,
pPaZvoaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AMHUIIBI NX H3MEPEHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEUIECTB B OPTaHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XHUMHAYECKass  MPOMBIIIJICHHOCTb, METaJUTypIus, HPOHU3BOJICTBO
CTPOUTENBHBIX MaTepuaioB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOICTBO, MUIIeBast
IPOMBIIIICHHOCTh, (papMaleBTUYECKass NPOMBIIUICHHOCTh, IPOU3BOJACTBO KOCMETHYECKUX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAaOB, 3JIEKTPOHHAS MPOMBIIIJICHHOCTS,
HAaHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pPE3yibTaTaM OCBOCHHUS OO0YyYarOIIMMHCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHMs SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HAHHME OOYYAIOUIMMHCA POCCUHCKOW TPa’kJaHCKOH HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMyue MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESTENBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH IIETH U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
rpaXAaHCKOro o00IIecTBa, MPUHATHIMA B OOLIECTBE HOPMAMH U MpaBWJIaMU TOBEACHHS,
CIIOCOOCTBYIOLIMMH IIPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OMbITAa TIO3HABATENIbHOM M TPAKTHUECKOH MAESITENbHOCTH OOy4alouMxcs 10 pealu3alun
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCcKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

IPEJICTAaBICHUST O COLMAIbHBIX HOpPMax M IPaBHJIaX MEKJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENIbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI JIPYyTUX
MIPY aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOMN
XUMUU;

yYBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IIOJIyYE€HUH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTUKEHUAX COBPEMEHHOM 0TEUeCTBEHHOW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;
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CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBS3aHHBIE C XHWMHUYECKUMHU SIBJICHUAMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE U MOCTYNKHM CBOMX TOBApHUINEH C MO3UIMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCJIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMaHHUA LEHHOCTEH 30pOBOr0 M 0e30MmacHOro obpasza >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHusi ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYIOBOM IS TEIBHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJICH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MNPUBBIUEK (YHMOTPEOJICHUS alKOToJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOMN U IPYrUX BUAaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKHX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JTIOASIM TPyJa U pe3yibTataM TPYAOBOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynymieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11€J1IeCO00Pa3HOro OTHOILIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN Cpebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTHKEHUN XUMHHM Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOil cpene,
YMEHUSI TPOTHO3UPOBATh HEOJAronpHUsATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NPENOTBPAILATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYpBI, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU LEJIOCTHOTO MPECTaBICHUs 00 OKpYyKaloleM
MHUpE KaKk O €IMHCTBE MPHUPOJAbI U 4YeJIOBEKa, B MO3HAHUM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHnH pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOH pPOJIM B CO3JAaHUU HOBOM 0a3zbl MaTepUanbHOI
KYJIbTYpbI, PEHIEHUH III00ANbHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHU MEIHMIIMHBL,
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00€CIeYeHUN YCIIOBHM YCIIEIIHOTO TPYy/la U SKOJIOTUYECKH KOM(DOPTHOM JKU3HU KaXKJIOTo YJIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIErOo MUpa M MPOHCXOIAIINX B HEM H3MEHEHHMIA,
yYMEHHUs J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMUXCS JTaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TPpobieM
B PEAIbHBIX KU3HECHHBIX CUTYaLUsIX;

MHTEpeca K NO3HAHUIO U HUCCIIEN0BATENBCKON JESATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHUM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pasiMyHbIX cpepax npodeccHnOoHaATbHON
JIeATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (POPMHPOBAHUS MHPOBO33PCHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPaXKaroIue LEeJI0CTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIEIOBaHKE, HAOIOICHHIE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE),

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaronie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh ~ OOY4YAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUIUTMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJIbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MTPAKTHKE.

MeranpeamMeTHble pe3ysnbTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OgJiajieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe TeCTBUS:

CaMOCTOATENILHO (POPMYIUPOBaTh M aKTYaIM3MpPOBAaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENENATh eI JACATEIbHOCTH, 3aj7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI ICATEIILHOCTH C MTOCTABJICHHBIMHU IEJISIMHU;

HCIIOJIB30BaTh NpHU OCBOCHUU 3HAHUHI HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACISATH
XapakTepHbIC TMPHU3HAKKM TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBECTCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u ﬂBJ'IeHPIﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(UKAIIUHU BEIIECCTB U XUMUUCCKUX PEAKIIHIA;

YCTaHABJIMBATb NPHUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIAATH 3aKOHOMEPHOCTHU U IMPOTHBOPCUUA B paCcCMaTPHUBACMBIX SIBJICHUAX, d)OpMy.]'II/IpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,;

IMPUMCHATH B IIPOLUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIMNYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPA30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHUMHUYECKOW pPEaKIUh — TPU PEIICHUH YIeOHBIX
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MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISl BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKUX PEAKIIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIMIi;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE |
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI,

BJIQJIETh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOAOM IPOIEcca, CaMOCTOSTEIbHO
POrHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIIEI0BATEIbCKOM M IPOEKTHOM JESITeIbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
IPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BHIOB M (OPM MPEACTABICHUS, KPUTHUYECCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jiMyHblE METOJAbI IpPU IOMCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOM /1JIs BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHbIH $A3BIK B KayecTBE CpEACTBA IpuU paboTe C XUMHUYECKOU
uHpopMaLuell: MPUMEHATb MEXIpeIMeTHble ((QU3MUYecCKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

Ogi1aieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMHM A€ CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMeil pe3yIbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIIPU  BBIINOJHEHUM XMMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYECKONW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluM y4eOHOro mpoekTa ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM IMyTEM COTJIAaCOBaHMSI MO3ULIUHN B XOZ€ 00CYX/I€HNS U OOMEHA MHEHUSIMH.

OsJiaieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJauyd, KOHTPOJHUPOBATh M MO Mepe HEOoOXOAMMOCTU KOPPEKTHPOBATh
npeyiaraeMplii aIropuT™M JEUCTBUN NPU BBHINOJHEHUHM Y4EOHBIX U MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIIAATh CAaMOKOHTPOJb CBOEH JEATEJIBHOCTM Ha OCHOBE CcaMoOaHalInW3a H
CaMOOIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI
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10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

Cc(OPMHPOBAHHOCTb IPEJACTABIEHUH O XMMHUYECKOH COCTaBISAIOIIEH eCTeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUHU B TO3HAHUM SIBICHUH NPHUPOIBI, B (HOPMUPOBAHHH
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
pellleHUs] NPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIAE 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpKAIME COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE IOHUMaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOIrMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301IaCHOM HCIIOIh30BAHNHY BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MIPAKTHYECKON JesTeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE ITOHIATHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILLCHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (POPMYII OPraHUUECKUX BEIIECTB
U ypaBHEHUH XMMMYECKMX PEAKIMH, U3rOTaBIMBaTh MOJEIU MOJIEKYJ] OpraHMYECKHX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAJIEKHOCTh U3YYEHHBIX OpPraHUYECKHX
BEIIECTB IO HX COCTaBy WU CTPOEHHUIO K OINpeAeNEéHHOMY KJaccy/Tpynine COeIuHEeHUN
(YriaeBoJopodbl, KHUCIOPOJ UM a30TCOJEpXAlllde  COEIUHEHMs, BBICOKOMOJIEKYIISPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMsA 1o cucremarndeckoii Homenkinatype (IUPAC), a Taxxke
NPUBOANUTH TPUBHMAJbHBIE HA3BAaHUS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, MPOINMUJIEH,
aleTUJIEH, STWICHIVIUKOIb, TJIUUEPUH, (PEeHOJd, (opManbAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHUYECKHUX
BetiecTB A. M. byrnepoBa 1uist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTb COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 2TaH, STWIEH, MPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJI, 3TaHOJI, STHWJICHTJINKOIb, TTUIEPUH, (EHOJ, aleTalbJeTH1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeJUI003a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTE€pPU30BaThb HCTOYHHUKH YTIIEBOJOPOIAHOIO ChIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI HX MEepepabOTKH U MPaKTUUYECKOE MpPUMEHEHHE
IPOAYKTOB EpepadOTKHU;
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c(OpPMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bE€Ma, KOJNIMYECTBA HCXOJHOIO BEIIECTBA WM NPOAYKTA PEAKIUH MO H3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 MCXOHBIX BEILECTB WU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHUSI, WCIOJb3yeMbIX B XHMHUM TMPU HM3YUYCHUH BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, UW3MEpEHUe, OSKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEIIECTBaMHU U X MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pYyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpallieHusT OPraHMYEeCKUX BEIECTB MPU HArpEBaHHUH, MOJYYCHUE STHUIICHA U U3YUYEHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIECTB, JeHaTypanus OeJIKOoB Ipu
HarpeBaHUU, I[BETHBIC PEAKIIMN OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuu C BEIIeCTBAMU U JIaOOPATOPHBIM 00OPYI0BaHUEM, MPEICTABIATh PE3yIbTaTh
XUMHUYECKOTO J3KCIepuMeHTa B (opMe 3aluCu YPaBHCHHUU COOTBETCTBYIOIIUX PEAKIUH U
(dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeCTBa MaccoBoi uH(popmaiuu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYIOBOM [EATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIeH MPUPOJHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JECHCTBUSI HA YKUBBIE OPTraHU3MBI
onpeAenéHHBIX OpraHMYeCKUX BELIECTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
npuMepax CrocoObl YMEHBIICHUS] U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCUCTBUS HAa OPTaHHU3M
YeIIOBEKa;

JUIsT O0yYaroIUXCsAd C OIPAaHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHMUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOUEYHYIO cuctemMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

11 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHsS Kypca «OOmass W HEOpraHuyecKas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIIEH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpA, POJIM XHMHHM B TO3HAHHWH SIBJICHHUH TMPUPOIbI, B (PopMUpOBaHUU
MBIIUICHUSI U KYJAbTYpPBhl JMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOM MAJis
pelieHus: TPaKTUYECKHX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYECKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKass  pEIIETKa, THUIbl XUMHYECKUX  PEaKIUh, pacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, JJICKTPOJIUTHYECKAs AUCCOLMALMUSA, OKUCIUTEIb, BOCCTAHOBUTENB, CKOPOCTH
XUMHUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUA W MPEBPAIICHUS SHEPIHUU MPH XUMUYECKUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
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JeKallie B OCHOBE IIOHMMAHHUS IPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBICHHH,
(akTOJIOrMUECKUE CBEJCHHSI O CBOWCTBAX, COCTaBe, MOJyYEHUH U O€30IaCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTE€PHbIC IPU3HAKK [TOHATUH, yCTaHABIMBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BELICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHUMBOJHKY JUUIsl COCTaBJICHUS
GopMyn BelIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKMX BELICCTB (yrapHbld Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJa, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUHN ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAUIMUECKONW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJSpHasl, MOHHAs, METAJUIMYECKas), XapaKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABJIMBATh MPUHAAJIEKHOCTh HEOPraHMYECKUX BEIIECTB
IO UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIleCTBa — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoauyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
HPOTHOCTUYECKYIO (PYHKLINY;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuosoB [lepronuueckoil cucteMbl XuMHUECKUX 3y1eMeHToB J1. U.
MeHeneeBa, HMCHOJNB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaam U rpynnam [lepuogudeckoi cuctemMsl XUMUYECKUX demMeHToB [[. U.
MeHpeneeBa;

c(OpMUPOBAHHOCTh YMEHHUI XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PpA3JIMYHBIX KJIACCOB, IMOATBEPXKIATh CYIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKUMHU BEIIeCTBAaMU C TIOMOUIbIO YpPaBHEHMM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
M3MEHEHUIO CTENIEHEN OKHCIIEHMSI 3JIEMEHTOB, 0OpaTUMOCTH PEaKLii, YHacTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN pa3IMUYHBIX THIIOB, MTOJHBIC
U COKpAallEHHBbIE YPaBHEHUs peakluii HMOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuy UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, MOATBEP)KIAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTh OKHCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeITHero Bo3aercTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKkTepu30BaThb XHUMHUYECKHE IIPOIECCHI, JEKallhue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOThI, aMMHUAKa, a Takke chOPMUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTro
IIPOU3BO/ICTBA;
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c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHHEM MOHSATHUS
«MaccoBas JI0Jsl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XUMHUYECKHX
peaxkiusax, Macchl BEIIECTBA WIM 00bEMA ra3oB 110 MU3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOPHBIM 000PYIOBAaHUEM, A TAKXKE IPaBHJIa OOPAIEHNUS C BELIECTBAMU B COOTBETCTBHHU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajllu3aTopa, OINpEAETICHUE Cpeibl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIHHOTO MHIUKATOPA, BIUSAHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peaklUH, PeaKIMd HOHHOrO OOMEHA, KaueCTBEHHbIE pEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHU-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3ajauy no Ttemam «Metawib» M «HemeTtamibl») B COOTBETCTBUM C IPAaBUJIAMU TEXHUKU
0€30MacHOCTH NpU 0OpallleHNH ¢ BELIECTBAMH U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEACTABIATh
pe3yibTaThl XUMHUYECKOrO SKCIIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMHM KPUTHYECKHU AHAIM3MPOBATH XUMHMUYECKYI0 HH(POPMALUIO,
[OJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKaluu, WHTepHET u
JPYTHX);

Cc(OPMUPOBAHHOCTh YMEHHH COOJIOAATh NpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJCHUS B OBITY M TPYJOBOH JEATENBbHOCTH B LEISAX COXPAaHEHHs CBOErO 3/I0pOBbsS U
OKpYXKarollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUSI HA JKHUBbIE OPraHU3MBbI
OIpe/ieIEHHBIX BEILEeCTB, MOHUMas cMblci nokasatens [TIK, noscHaTe Ha npumepax crocoObl
YMEHbILEHUS U NPEJOTBPAIIECHUS X BPEIHOIO BO3ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUIs  CceNbIX M cAa0OBHIAMIMX OOyYaroIMXCs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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Ne
HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl

KoanuecTBo 4acoB

Konrpoabnbsie IIpakruuyeckue

DJIeKTpoHHbIe (LM (ppoBbIE)

n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUSI OPTaHMYECKUX coequHeHU A. M. 3 0 0
byrneposa
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YrIIEBOIOPOIBI — AJIKAHBI 2 0 0
29 HenpenenbHble yriieBOAOPOIbI: alKEHBI, 6 0 1
' AJIKAIUEHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2 0 0
24 [IpupoaHbIe ICTOYHHUKH YTIIEBOAOPOIOB H UX 3 1 0
' niepepaboTKa
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepaimue opranndeckKue coeInHeHust
3.1 Cnuptsl. @enon 3 0 0
3.9 Anpneruapl. Kap6oHoBbIe KHCITOTHI. CIIOKHBIE 7 0 1
' SupEI
3.3 VYriaeBoasl 3 1 0
Hroro 1o pasneny 13

Pa3neun 4. Azorcoaepskamue OpraHu4ecKue coeJuHEeHH




KoanuecTBo 4acoB
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Ne JuaexkTpoHHble (HU(pPOBbHIE)
HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Konrpoabnbsie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoTshI
4.1 AMuHBI. AMUHOKHCIIOTBI. benku 3 0 0
Hroro mo pazueny 3
Pasznea S. BoicokoMoJieKky/JIsIpHbIE COeIMHEHN S
51 [Tnactmaccel. Kayayku. Bonokaa 2 0 0
Htoro no paznemny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

Ne
n/m HammeHoBaHMe pa3iesioB U TeM MPOrpaMMbl

KoanuecTBo 4acoB

Konrpoabnbsie IIpakruyeckue

DJIeKTpoHHbIe (LM (ppoBbIE)
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Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTshI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [leproanueckuii 3aKoH U
1.1 [Tepuonnueckas cucTeMa XUMHYECKUX 3 0 0
sneMenToB [. 1. MenneneeBa
1.2 Crpoenue BemecTBa. MHOrooOpasue BEeUIeCTB 0 0
1.3 XHUMHYECKUE PEaKIun 1 1
Hroro mo pazueny 13
Pasznen 2. Heopranuueckasi Xxummusi
2.1 MeTaiibl 0
2.2 Hewmeramsr 1
53 CBs13b HEOPTAHUYECKUX H OPTaHUICCKIX ) 0 0
BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3HbL
3.1 XUMUS U )KU3HDb 4 0 0
Htoro no pazneny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 10 kmacc/ Pymsutuc T'.E., ®enpaman D.I'., AknuoHepHoe
obmectBo «M3aatenbeTBo «IIpocBemenne»
Xumumsi, 11 wmace/ Pymsuruc T.E., ®enpnman @.I'., AxnuonepHoe
obmectBo «M3aatenbcTBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

H.H. l'apa Xumusa. Meroguueckoe mocodue st yuutens Ypoku B 10
KJIacce: mocoOue sl yuuTesedl oO0leo0pa3oBaTebHbIX YUPEKICHUM. —
Mocksa «lIpocsemenune», 2015
Xumus. 10 kmacc. OnekrpoHHoe mnpuioxkenne (DVD) k  yueOHuky
Pynzutuca I'.E., ®enpamana @.1°.2016;

Kazanues FO.H. Xumwumsa. 10 «knacc. «KoHCTpykTOop»  TEKylIero
KOHTpOo:.2016;

Paneukuit A.M. Xumus. 10—11 knaccel. Jlunaktnueckuid matepran.2015;
I'apa H.H., T'abpycea H.M. Xumms. 10—11 xknaccel. 3amayHuK ¢
«rmoMonIHuKoM».2015;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://infourok.ru Caiit «THbOYpOK»

http://www.ege.edu.ru Caiit no noaroroske k 'MA
http://school-collection.edu.ru/ Caiit «Eaunas KoJuieKius udpoBbIX
00pa3oBaTeIbHBIX PECYPCOBY

http://www.fipi.ru ®T'BHY «®enepaabHbIil HHCTUTYT MEAArOTHYECKUX

W3MEPEHU I
http://www.xumuk.ru/ Cait o xumun. PopyM XHMHKOB
http://ru.wikipedia.org/wiki/ Caiit «Bukuregus»
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