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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CPEIHET0 OOIIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (enepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenojaBaHus y4eOHOIO IpeaMmera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®@exepanuu, peanu3yoOIMX
OCHOBHBIC 00pa3oBaTebHbIC IMPOIPAaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BUTUSA
BocnuTaHuss B Poccuiickoit @Penepauuu Ha nepuon a0 2025 ronma» (Pacnopspkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOorpaMMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeH
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PA3BUTUSA OOyUarOIIMUXCs CPEeICTBAMU y4eOHOro mpeamera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMs, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJrOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, I[OJy4aeMO€ BBIIYCKHUKaMU  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4arOLIMXCsl Ha YPOBHE CPEIHETr0
oO1rero 00pa3oBaHusl CpeACTBAMH Y4€OHOTro mpeamera «XuMus», COAEpKaHHEe U MOCTPOCHUE
KOTOPOI'O ONpEZeNeHbl B MporpaMMe IO XMMHUHM C Y4ETOM CHEUM(PUKM HAyKH XHUMHUH, €&
3HAUEHUs B MO3HAHUU NPUPOBI U B MAaTEpUAIbHON KU3HU OOILECTBA, a TAaKXkKe ¢ y4€TOM OOIIMX
Hesiell ¥ NPUHIUIIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyi0 pojb B COBPEMEHHOMH
LIMBUJIM3ALMU, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOH BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpyXaroIleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBeKa, KOTopoe GOpMHUPYETCsl B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpAa, OCO3HAHUS B3aMMOCBS3HU
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMHU €CTECTBEHHBIMM HayKaMM, XHUMHs cCTaja
HEOTHEMJIEMOI YacTbiI0 MHPOBOHM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
JKU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMUS KaK HayKa cO3MjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue IN0OAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUUYECKOM, MHUIIEBON, HIKOJOTUYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ OOLMMHU LENSIMM M NPUHLIMIIAMUA CpPEAHEro oO0Iiero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4€HUs) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMa 3HaHUI MO HEOPraHMYECKOW XMMHUU (C BKIIOUCHHEM
3HaHUU U3 oOulel XMMHMU) U OpraHudeckod Xxumuu. PopMuUpoBaHHE JAHHOW CHCTEMBbl 3HAHUI
Opyd HM3Y4YEHUHU TMpeaMeTa oOecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS] BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOILIUX MOHATHI, 3aKOHOB U TEOPUI XUMUH.



CrtpykTypa comepxkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BeEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUMU BEIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yrJiOM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI pacCcMaTpUBAaETCs
U3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUSCKHA MaTepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HaYEHHE IMEePUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX W METOJIOJIOTUYECKUX IO3ULIUHI,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K IMPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M TPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO M TPUMEHSATh €€ NI MMOTIOJHEHUS 3HAHWUN, PEIICHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeamera «XuMuUs» TaHHOTO YPOBHS U3YYCHHUSI OPUEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUsl GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W peIIeHUs TPOTUBOPEUYHN MEXKIy HOBBIMU (aKTaMH W TEOPETUUYECKUMH TPEANOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B muiane pemeHuss 3amad BOCIHMTAHUSA, Pa3BUTHUS W COIMAIU3ALUUA  OOyYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XMMHH TOIXOJbI K OMPENENCHUIO COJEPKAHHS M TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPoOJieM, MOUCKa, aHAJIU3a U
o0paboTku wuHPOpMAIUK, HEOOXOMMMBIX s TPUOOpPETEHHs] ONbITa MPAKTHUYECKOH U
MCCIIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B mpakTuke npenoaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOTO 00IIIEero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TP  ONPEICICHUH  COJEpPKATeIHHOU
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C METONMYECKOW TOYKM 3pEHHsS TaKOW TMOIXOI K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6a3oBoM ypoBHe (10 —11 kJ1.) sBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOO0OIIEHNII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MHUpE BEILIECTB U XUMHUECKHUX SIBJICHUN, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapakTepUCTHUKA LI€Jel U 3a7ad U3Y4YEHHUs NpEAMETa B
porpaMMme 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CHCTeMe cpeaHero ooOmiero ooOpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCA NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOyueHwus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TIOJYYCHMs] 3HAHUM M MPUMEHEHHUS WX B PEATbHOM JKU3HU YISl PEIICHUS
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMHM TpenMera «XUMHUS» JOMUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpAa,
dbopMupoBaHHE MHTEIUVIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
MMEIOLINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS IIPOoOIieM,
NOWCKa, aHalm3a W 00paboTKM WHQPOPMALUHU, HEOOXOMUMBIX JJIsI TPUOOPETEHHS OIbITa
JeATEbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJI1 OLEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30ITaCHOCTU XapaKTepa BIMSHUS BEUIECTB U XUMHUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BATh COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(OpMALIUA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupOBaHUE U Pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOTO U IOTUYECKOTO MBITIIICHUS,
HAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOO0XOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMTaHHE Y OOydaromuxcsi yOeXKIEHHOCTM B TyMaHHUCTMUYECKON HaNpaBlI€HHOCTU
XUMUHM, €€ BaXHOW pOIM B  pEIIEHWH THo0aldbHBIX  MPOOJEeM  palloHaIbHOTO
IPUPOIONONIL30BaHUS, TOTOJHEHNS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHMsI OIbITa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISI IPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueOHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XuUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YPOBHE CPEIHErO
obmero obpazoBaHusi, cocrapisier 68 wacoB: B 10 kmacce — 34 4vaca (1 ywac B Hexenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).

COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOil XMMHUHU: €€ BOZHUKHOBEHHE, PA3BUTUE M 3HAYCHUE B IIOJYYCHUHU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opraHnyeckux coequHenuii A. M. byrneposa,
e€ OoCHOBHbIe NOJNOKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEILIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IIaBjieHUe, O0yIJIMBaHUE U TOPEHNUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE U XHMMHMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN aJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIyY€HUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
POCTEHIINNA MPECTaBUTENb aJKUHOB: COCTaB, CTPOEHHE, (U3NUECKNE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAUICKAUMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOpoJoB. [IpuponHblii Ta3 U MONyTHbIE HE(TAHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHUE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, koyutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MOJIy4eHHUE 3TUJICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).




Kucaopoacoaep:xamme oprannyeckne coeiHHEHUs!

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (HU3UYECKUE U
XUMHUUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIJaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BoropoiHbie cBA3M MeX1y MOJIEKyJIaMy cUpToB. JleficTBue MeTaHoIa U 3TaHOJA
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKOIb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHbIe CcrnMpThl). JlelicTBue Ha opraHu3M dyenoBeka. IIpuMeHeHue riunepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKUEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue Qenona.

Anbnerunpl M kemonwvl. DopManbIeruj, aueTaubAerH]l: CTpoeHue, (u3nyeckue u
XUMHUYECKHE CBOWCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAadeCTBEHHBIE pEaKLUM),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpesebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpO€HUue, pU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME I KJlacca KUCIIOT, peaKIusl
TepuUKaNMU), TMOoNydeHHe u mnpuMeHeHne. CTeapuHOBas W OJIEMHOBAsh KHCIOTHl Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buonorudeckas poib KUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXAECHUE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemiono3a kak npupojiHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
dusnueckue U XMMUYECKHEe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHBIE METOJAbl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHM: NpPOBEACHUE,
HaOJIIOIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CIUpTOB (B3auMojelicTBUE TinilepuHa ¢ ruapokcugoM Meau(ll)), ampaerumaoB (okucieHue
aMMHUauHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcumom wmenu(ll), B3aumopelictBue
KpaxMajia C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Boblunicnenuss mo ypaBHEHHMIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBa
MCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkaliie OpraHn4eckie COeINHEHNS.

AMUHOKUCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA aMHHOKUCIOT (Ha npumepe IuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTUyHasi CTpyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPONN3, JeHATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OEJKH.

DKCcrepuMEeHTaIbHbIE METOJIbl U3YU€HHUs BEIIECTB M WX MPEeBpAlLlEeHUI: HaOloeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.



BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb IOJIMMEPU3ALNU, CPEAHsAS MOJIeKylIsapHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIHs U MOJIMKOHCHCAIIUS.

DKcrepuMEeHTaIbHbIE METO/bl M3YYEHHUSI BEUIECTB M MX IPEBPALICHUNA: O03HAKOMIICHHUE C
oOpa3uamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SABJISIOUIMXCS CUCTEMHBIMU JJISl OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (aKkT, TUIMOTe3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEpPEeHUE,
HKCIEPUMEHT, MOICTHPOBAHUE.

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

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OETIKU, YIIIEBOIbI, KUPHI, PEePMEHTHI).

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

TexHoNOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATIHHOTO MUTAHUS, MOIOILIIUE CPEJICTBA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTePUAIIbI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHNUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
OJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHYECKHUX 3yeMeHToB [ U
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa M [lepmonnyeckol CHUCTEMBI XUMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOI TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU HPOCTBIX U CI0KHBIX BEIIECTB
[0 TpyNIaM U nepuojam. 3HaueHHe NEePUOANYECKOT0 3aKOHA B Pa3BUTHU HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsa3b. BaneHTHOCTD.
DneKTpooTpulaTebHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemiecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHE O AMCHEPCHBIX cHcTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBas 1os
BEILECTBA B paCTBOPE.

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



Xumnueckas peakuus. Knaccupukanuss XMMHUYECKHX peakuil B HEOpPraHMYeCKoW u
OpPraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaICHUS
SHEPIrUU MPU XUMHUUYECKUX PEAKLIUSAX.

CkopocTh peakinuu, €€ 3aBUCHMOCTh OT pas3MyHbIX (akTtopoB. OOpaTUMBbIC pEaKIUH.
Xumuueckoe paBHOBecue. DaKTOpPbI, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

DOnekrponuTryueckas auccoruanus. CuwibHble u ciadbie 31eKTponuThl. Cpena BOTHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IET0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCNEepUMEHTAIIbHBIE METO/bl M3Y4YCHHUS BEIIECTB M WX IPEBpALCHHUI: JEMOHCTpaLIMs
tabnun «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJeNleld KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe ¢ ONHCaHWuE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHAAa BOAOPOAAa B MPUCYTCTBUU KaTalu3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOpPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

PacuéTel 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacU€Thl C UCMOJIBb30BAHUEM MTOHATHS «MACCOBAs J10JISI BEILIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil CUCTEME XUMHYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHUS aToMOB. (DU3HUYECKHE CBOHCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTeHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KPeMHUs) U UX COCAMHEHHM (OKCHA0B, KHCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
U. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JI0OUEK aTOMOB MeTauioB. OOmue
dbuznueckue cBoiicTBa MeTamioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKEHUH
METaJIJIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaiuii, KanblHid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHrne MeTaioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M WX TNPEBPAIICHUI: H3YYECHUE
KOJUIeKIIMU «MeTalibl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTAIBHBIX
3a/7a4, HaOMIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT U IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMH BEUIECTB, pacdy€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINU, ECITH OJTHO U3 BEIIECTB UMEET MMPUMECH.

XuMHuA 4 KM3Hb

Ponp xumun B 00€CTICUeHHH YKOJIOTHYECKOM, YHEPTETUUECKON M TTUIIEBOI 0€3011acHOCTH,
pa3BUTUU MeauIMHBL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHUS BEHIECTB M XHUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAyYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TONyYeHUS
BaKHEUIIINX BEIIECTB.



YenmoBek B MUpE BELIECTB U MaTEPUAIOB: BAXKHEHUIIME CTPOUTENBHBIE MaTEpHUalbl,
KOHCTPYKLIMOHHBIE MaTepHasbl, KPACKH, CTEKIO, KEpaMHKa, MaTepuanbl I JJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00pEHUSI.

XUMHS M 30pOBbE 4YEJIOBEKA: IPaBHJIa HCIOJBb30BAHUSA JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 6€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBsI3€H MpH M3ydeHUH OOIIel M HEOPraHUYEeCKOW XMMUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX HOHATHH,
TaK U MOHATHM, SABJISIIOIUXCS CUCTEMHBIMU IS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHUA: HAy4YHBIM (akT, TUIOTE3a, 3aKOH, TEOPHS,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®usnka: Marepus, dHEprus, Macca, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PagHOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUECKUH YPOBEHb, BEIECTBO, TEIO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, GU3NYECKHUE BEIIMUMHBI U €AUMHULIBI X U3MEPEHMSI, CKOPOCTb.

Bbuonorusi: kierka, OpraHuM3M, SKOCHCTEMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHMYECKass  IPOMBIIIJICHHOCTD, METaJLTYprus, IIPOU3BOJCTBO
CTPOUTEIIBbHBIX MaTepHUaJIoB, CENbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, IIAILEBAs
HIPOMBIIIJICHHOCTb, (papMalleBTUYECKass HPOMBIIUICHHOCTb, IPOM3BOJACTBO KOCMETHYECKUX
IIPEnapaToB, MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MAaTEpHUAIIOB, IEKTPOHHAS IPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OO0Yy4YaIOIIUMHUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IpOTrpaMM CpeAHEro o0IIero 00pa30BaHus SIBISETCS CUCTEMHO-IESITeIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero ooOpa3oBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISIONINE!

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOM Tpa’kIaHCKOH HASHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJInYMe MOTUBAIMH K 00yUeHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCSKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPHUYECKUX TpaauLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOTro
obOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOH KYNbTYphl M CHOCOOHOCTH CTaBUTH LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TNpeAMeTa «XUMHs» JOCTUraloTcs B €IMHCTBE
y4eOHOI H BOCIHTATETHHOW JICATEIIFHOCTH B COOTBETCTBHM C TyMaHUCTHYECKHMH,
COLMOKYIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMHd POCCHICKOro
TpaXJIaHCKOTO 0O0IIecTBa, NPHUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU ITOBEICHHUS,



CIOCOOCTBYIOLTUMH TPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YyYaIONIUXCSI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUSD» OTPaxaroT cHOopMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M NPAKTHYECKOW JESATENIbHOCTH OO0y4arouuxcs [0 pealu3aluu
MPHUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIC B YACTHU:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUS O0YYArOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUS O COIMAIBHBIX HOPMAax M MPaBWJIAX MEXIMYHOCTHBIX OTHOIICHHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YICOHBIX MPOCKTOB,
pelieHnr y4eOHbIX U MTO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTE€YECTBEHHOM
XUMUH;

YBa)XEHUSI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKCHUS HAYKU €CTh PE3YJIbTaT JJINTEIbHBIX HAOIIOJACHUM,
KPOTMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAA YYE€HBIX U IPAKTHKOB;

WHTEpeCa M TI03HABATCIILHBIX MOTHBOB B TMIOJIYYCHHH | TOCIEAYIOIIEM aHAIu3e
nH(}OpPMaLIUU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XHUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldW, CBS3aHHBIE C XWUMHUYCCKUMU SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE pEIEHUs, OPUEHTHPYICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IOBEJACHHE U MOCTYNKH CBOMX TOBApHUINEW C MO3HUIUN
HPABCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAHUS LIEHHOCTEH 3/10pOBOTO M 0e30MmacHOro oobpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOroIeHHsT MpaBmwil 0€30macHOTO OOpaIIeHus] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOM JIESTEIHHOCTH;

MOHWMAHUS [IEHHOCTH TPABWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO 0OE€301acHOIO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUI W HEMPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOrOo BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATENbCKOW JESTENbHOCTH,
0OIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JACSATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIIEHWH TMPAKTUYECKHX 3a/ad COLUaTbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJiacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQEeCcCHil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS TTPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHHUS K TPYY, JTIOASIM TPyJla U pe3ybTaTaM TPYAOBOM eSTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIWBHIYaTIbHOW TpPaeKTOPHH OOpa30OBaHWS,
Oynymieit mpodeccun u peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YU4ETOM JIMYHOCTHBIX
HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTTUTAHUS:



HKOJIOTHYECKH IIeJIECO00Pa3HOT0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAHUS TJI00AILHOTO XapaKTepa YKOJOTHYECKUX MPOOJIeM, BIHSHHS SKOHOMUYECKHIX
MPOIECCOB Ha COCTOSHUE TPUPOJTHOM U COLIMATIBHOM CPe/Ibl;

OCO3HAHUS HEOOXOJMMOCTH HMCIIOIH30BAHUS JOCTHKECHUN XUMUH ISl PEIICHUSI BOIIPOCOB
PalMOHAIBHOTO MTPUPO/IOTIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS NECUCTBUM, NMPUHOCIUIUX BpPEI OKPYXKAIOIIEH NPUPOIHOW CpEXE,
YMEHUS MPOTHO3UPOBATh HEOJATONMPHUATHBIE KOJOTHYECKUE MOCIACACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYMs PA3BUTOTO HKOJOTHMYECKOIO MBIIUICHUS, SKOJOTMYECKOW KYJbTYPhI, OIbITA
JIEATETLHOCTH  SKOJIOTUYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS WMH B
MO3HABaTEJIbHOW, KOMMYHUKATUBHOHN U COIMAIIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUA CIEeUU(PUKA XUMHUM KaK HayKd, OCO3HaHus e€ ponu B (HopMUpOBaHUHU
paloOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pEIICHUHU IPOOJIEM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHH JJII COBPEMEHHOM IMBUIIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpBI, PEIIEHUU TJI00ATBHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYCCKOM, THUIIEBOM M OKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCTeueHNN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KKIOTO YjIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIF30BATh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUs SIBICHUN OKPYXAIOLIEr0o MUpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIINXCS JaHHBIX
C TEJBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [T peUIeHHs TpobiieM
B PEATHHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM A€ TENIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJYY€HHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mpodeccHoHambHOU
JIeITEIIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHUS ydeOHOro mpenMera «XUMHUS» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBIE N7 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKAUCHUTUTHHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUSs, HCCTIEI0OBaHNE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JIEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJarouXcs;



CHOCOOHOCTh ~ OOYYaIOIIMXCS ~ HMCIOJIB30BaTh ~ OCBOGHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHUBEpPCAJIbHble ydueOHble AECHCTBUS B IO3HABATEIbHOH U
COLIMAJIbHON IIPAKTHKE.

MeranpeaqmeTHble pe3ysbTaThl OTPAKalOT OBJIAJAECHUE YHUBEPCAIbHBIMM Y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUAMHU.

OnJajeHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a30Bble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJM3MpOBAaTh IpOoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTth;

ONpeneNaATh LeJNU AEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThl ACATEIBHOCTHU C MOCTABJICHHBIMHU LEJISIMU;

UCIOJIb30BaTh INPU OCBOCHMM 3HAHMW NPUEMBI JOIMYECKOI'O MBIIUIEHUS — BBIICIATh
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOLUE MTOHITUSA AJIs1 OObSCHEHMSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKALIUHU BEIIECTB U XUMUUECKUX PEAKIINM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOWUTH JIOTUYECKHE pAcCYXIeHUS (MHAYKTHBHBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUUS B pacCMaTpUBAEMbIX SIBICHUAX, (OPMYIMPOBAThH
BBIBOIBI M 3aKJIFOUCHHS,

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GOpMyna, YypaBHEHHE XHUMHUYECKOM peakuuu — IpU pPELIeHUH Yy4eOHbIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbBIC MOJEIBHBIC MPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEaKIIHii;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAaHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITENIHOIO IUIAHUPOBAHUS M TPOBEJICHHS YYEHHUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEeI0BaTeIbCKOM M MPOEKTHOM JesITeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/IOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ nnpopmManmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMANUU (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEMTPOTHUBOPEUMBOCTH;

GbopMyHpOBaTh 3ampoOChl M TMPHUMEHSATh pa3IMYHBIE METOMABI TNPH IOWCKE W OTOOpe
uHpopManru, He0OXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3aay ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduKu, 1uarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uHpopMaLMell: MPUMEHSATh MeEXIpeaAMeTHbIe ((U3MUYecKue M MaTeMaTHYeCKHe) 3HaKd U
CUMBOJIBI, (hopMyIIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;



HUCITIOJIB30BaTh U HpCOGpEBOBBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

OgiajeHHe YHUBePCAJIbHBIMH KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOil TeMbl B XOJ€ AHajiora W/WiIH JUCKYCCHH,
BBICKA3bIBaTh UJEH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOU AESITEIbHOCTH, IMOJYYEHHBIX
CaMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHHUKAMHM TIPH  BBIIOJHEHUH XUMHUYECKOTO
JKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOTO TMpPOoeKTa M (OPMYJIHUPOBATH BBIBOJBI 1O PE3yJIbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTIIACOBAHUS MTO3UIIUHI B X0/1€ 00CYKIeHUSI 1 OOMEHAa MHEHUSIMH.

OBj1aleHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU J1eCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATEJIBHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMplii alropuT™M JAEUCTBUN IPU BBIOJHEHUHM Y4€OHBIX M HCCIIEIOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUUYECKUX PEAKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATEJIbHOCTM Ha OCHOBE CcaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKaIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XUMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM Miist
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, SJIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O0O0BEM, YIJIEpPOAHBIA  CKEJIET,
GbyHKIIMOHAIBHAS TPYMIA, paAvKal, H30MEpHUs, U30MEpPhl, TOMOJOTHMUYECKUN psi, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOA U a30TCOJEpIKAIINEe COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUs, JEKAllUe B OCHOBE MOHHUMAaHUs
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX HBHGHI/II\/'I, q)aKTOJ'IOl"I/ILIGCKI/IC CBCICHUA O CBOﬁCTBaX,
cocTaBe, MOMy4YeHUHU U 0€30MaCHOM HCIOJIB30BaHUU BAKHEUIIINX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHbIC MPU3HAKHU MMOHSATHI, yCTaHABIUBATh
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPU OIMMCAHUHN COCTaBa, CTPOCHUA U
MpEBPAIICHUI OPraHNYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BaTh XHUMUUYCCKYIO CHMBOJIUKY JJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUUYECKUX BEIECTB
n ypaBHeHI/Iﬁ XUMHWYCECKUX peaKuMﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHHMYCCKUX BCIICCTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M IPOCTPAHCTBEHHOI'O CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ YCTaHABJIMBATh MPUHAJIC)KHOCTh U3YYCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeTuHEHUN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKalllue COEIUHEHUS, BbICOKOMOJIEKYIISIPHbIE



COeIMHEHUs), JaBaTh MM Ha3BaHus 1Mo cuctemarmueckoil Homenknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHMYECKHUX BEIIECTB (STUJICH, MPOIMHJIEH,
alleTUJICH, STHJICHIJMKONb, TJIMLEPUH, (eHoN, (OopMalbAeTHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KMCIIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€APUHOBAsl KUCIIOTa, TJII0K03a, (PPYyKTO3a,
KpaxmaJ, LeJUTI0103a, TJIULHH);

c(hOpMUPOBAHHOCTh YMEHHMSI OINPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa ansi 0ObsICHEHHSI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENICH PA3IMYHbIX KIACCOB OPraHMYECKHUX BEILECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsod,
METaHOJ, ITAaHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (PEHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, UeJUI0I03a, AaMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YpaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOUYHUKH YTIEBOJOPOIHOIO CHIPhS
(HedTh, TpPUPOIHBII Ta3, yroyib), cocoObl MX TEepepabOTKM W MPAKTHYSCKOS MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bE€Ma, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJTYKTOB PEaKun);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUHM BEIISCTB W XUMHYCCKHX SIBICHUI
(HaOnrofieHue, UW3MEpPEHUe, OSKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BaTh CHUCTEMHBIE
XUMHUYCCKHUE 3HAHUS JUUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMECHHI COOIOAATH MpaBHiIa MOJb30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpalleHrs: OPraHMYECKUX BEIECTB MPU HArpEBaHHM, MOJIYYCHHE ATUJICHA U M3YUYCHUE €T0
CBOICTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTypanus OeJIKoB Mpu
HarpeBaHUM, I[BETHHIE PEaKIUi OETKOB) B COOTBETCTBHH C MpaBUJIaMU TEXHUKH O€30MMacCHOCTH
npu OOpallleHUuu C BEIIECTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPECTABIATH PE3yIbTaThl
XUMHYECKOTO JKCIepUMEHTa B (OpMe 3aluCH YpPaBHEHUM COOTBETCTBYIOIIMX pEaKIUd U
(dbopMyIHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aAHAIM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoil nHpopMmaiuu, IHTepHeT u Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJIaTh MpaBUia HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOM MEATENHHOCTH B IIENIAX COXPAHEHHS CBOETO 370POBBS U
OKpY’Karolled MpHUPOIHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AECMCTBUS Ha JKHUBBIE OPraHU3MBI
OmpeAeNIEHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHaTh Ha
mpuMepax CrocoObl YMEHBIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M
YeJI0BEKa;

JUIsT O0yYaroIUXCs C OTPAHMYCHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE TPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB M XUMUYECKHX SBIICHUI;,

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUCUHYIO cucTeMy obo3Hauenwuit JI. bpaiins ams 3anucu XuMudeckux GopMyiL.



11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HEOpraHHyYecKash XUMUS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JEeKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOBQJIECHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUHWid, pacTBOp,  DJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, 3JIEKTPOJIMTUYECKAsT IUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCThH
XUMHYECKOH  peakIMM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS] PHEPTrUU MPU XUMHUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJIICHHH,
(akToJIOrMUeCKre CBEJEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUU U OE€30M1aCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
(GopMysl BEIIECTB W YypPAaBHEHUN XHUMUYECKUX PEAKIUI, CHUCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHs OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHblil ras,
VIJIEKUCHIbIA Ta3, aMMUaK, raméHas MU3BECTh, Herami€Has W3BECTb, NUThEBAs COJA, NMUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEINATh BaJIEHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3JIMYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYeCcKasi, BOJOPO/JHAsA) B COCAMHEHMSIX, TUI KPUCTAIMYECKONH PEIIETKH KOHKPETHOTO
BEIlleCTBa (aTOMHas, MOJIEKYJApHas, MOHHAas, METalJIMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMH;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHA/IEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIMHEeHUN (IpOoCThle BEUIECTBa — METAJLIbI U
HEMETAaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUIBI, COTH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona J[. U.
MenneneeBa U JIEMOHCTPUPOBAaTh €0  CHUCTEMATU3UPYIOIIYIO, OOBSACHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepunoaos Ileprnoanyeckoi cucteMbl XUMHUYECKUX 311eMeHToB /1. U.
MeHaeneeBa, HCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTANN», «IHEPreTUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuogudeckoi cucteMbl XMMHUYECKUX 31eMeHToB [[. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMHUCHIBATh) OOLIME XUMHYECKUE
CBOICTBa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIAcCOB, MOATBEPKIATh CYyIECTBOBAaHHE
TEHETUUYECKON CBA3M MEXJAY HEOPraHMYEeCKMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;



c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUIUPOBATh XMMHUYECKHE PEAKLUU IO Pa3IUYHBIM
nMpu3HaKaM (YHCIy W COCTaBy pEarupyroIuxX BEMIECTB, TEIIOBOMY Jh(}EKTy peakiuu,
U3MEHEHHIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIISATh YPaBHEHUS pEaKUUi pa3NUYHbIX THUIIOB, MTOJIHbIE
U COKpaIlEHHBIC YPaBHEHUS PEaKIMH MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaKuu UAyT 10 KOHLIA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH PEAKIUH, MOATBEPKAAIOUINE KaueCTBEHHBIN
COCTaB pAa3MYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaTh ONBITHBIM MYTEM HOHBI,
NPUCYTCTBYIOILINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OaaHca ATUX PEaKIMii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakluu OT
pa3nuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh XHWMHUYECKHE IPOIECCHI, JIeKaIIHe B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHUCIIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4YHBIX INPUHLHUIAX U 3KOJOTMYECKHX IMpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCICHUS C HCIOJIB30BAaHUEM TOHSTHS
«MaccoBasi JI0JNisl BEIIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKra peakuuud Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYNoil u
71a00paTOpPHBIM 000PYZAOBAaHHEM, a TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UMHCTPYKIUSMU IO BBHIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBATh W BBINOJHATH XUMHUYECKHUH OSKCIIEPUMEHT
(paznmokeHue TEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMpEICNIeHHUE CpeJlbl
PacTBOPOB BEILIECTB C MOMOUIBI0 YHHBEPCAIBHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, peaKkiMd HOHHOro OOMeHa, KaueCTBEHHBbIE pEeaKkIUh Ha
cynb(ar-, KapOOHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agad no temMam «Mertamnsl» U «Hemeramasl») B COOTBETCTBUM C TNPAaBUIIAMH TEXHUKU
0€30MacHOCTH MpU 00palIeHNH C BELECTBAMU U J1a0OpaTOPHBIM 000pYyI0BaHUEM, MPEACTABIATh
pe3yiabTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATh BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALHIO,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHMKanuu, WHTepHEeT u
APYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsi M
OKpY’Karolled MpUPOJHOIN cpenibl, 0CO3HaBaTh OMACHOCTh BO3/ECHCTBHS Ha >KMBBIE OPTaHU3MBbI
OTpe/IeNIEHHBIX BEIeCTB, MOHUMasl cMblci nokasatens [TJK, noscHaTe Ha npumepax crnocoObl
YMEHBIICHHUS U MPEIOTBPAILICHIS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIs O0YYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMHM 3[I0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUIA CJeNbIX M CcHa0OBHIAMIMX OOyYaroIUXCs: YMEHHE MCIONIb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Jl:;')n HaumeHoBaHuUe pa3aesioB U TeM MPOrPaMMBbl Beero < | mp f)lgl;(;)foo:al::;bﬂme
pecypcsbl
Pa3zgea 1. TeopeTuyeckne OCHOBbI OPraHUYeCKOH XUMUM
11 [TpenmeT oprannyeckoit XuMuu. Teopus CTPOSHHs] OPraHUYECKUX 3
coenuHeHuit A. M. byrneposa
Hroro no pazneny
Pa3znea 2. YriieBoaopoabl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2
2.2 HenpenenbHble YriieBOAOPOIbI: aTKEHBI, aKaAHUCHbI, ATKUHbI 6 1
2.3 ApoMaTH4ecKue yriieBOAOPOIbI 2
2.4 [IpupoaHble HCTOYHUKH YTIIEBOAOPOJOB U UX MepepadoTKa 3 1
Hroro mo pazueny 13
Pa3nen 3. Kuciopoacoaep:kaiue opraHu4ecKue CoeTuHEeHUs
3.1 Cruptel. @enon 3
3.2 Anpneruasl. KapoonoBbie kucioThl. CrioxHBIE YDUPBI 7 1
3.3 YriieBos 3 1
Hroro no pazneny 13
Pa3nes 4. AzoTcoaepskaiue OpraHi4ecKue coeJuHEeHHs
4.1 AMMHBI. AMUHOKHUCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3pnen S. BeicOKOMOJIEKY IS PHBIE COCAUHEHHUSA
5.1 [Tnactmaccel. Kayayku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




11 KJIACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Jl:;')n HaumeHoBaHuUe pa3aesioB U TeM MPOrPaMMBbl Beero Koutpoabubie IIpakTuyeckue f:g;)g)f O(LBaI:ELLHLI e
padoThbI padoTbI pecype
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
11 Crtpoenue atoMoB. Ilepuonnueckuii 3akoH u [lepuoauueckas 3
cucreMa xuMmudeckux sjaemeHToB /. 1. Menaeneena
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 4
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heopranuueckasi xummusi
2.1 MerTaib 6 1
2.2 HemeTtamnsr 9 1 1
2.3 CBs13b HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB 2
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMMS U )KU3HDb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmnuecTBo yacos DJIEKTPOHHbBIE
Ne ugposbie
n/n Tewa ypoka Bceero KP 1P gﬁ[()l;I;OBaTeJILHLIe
pecypchl
1 ITpeamer opraHn4eckoi XMMHHU, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE 1
9 Teopus cTpoeHust oprannueckux coenunenuit A. M. bytnepoBa, e€ ocHOBHbIE 1
M0JIOXKEHHUS
3 [TpencraBienue o kinaccuukaluy opraHuyeckux BemecTB. Homenknarypa 1
(cucTemaTuyeckasl) ¥ TpPUBHAIbHbBIC HA3BaHUSI OPraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI psif 1
5) MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUJIEH U MPOIUJIEH — MPOCTEHIINE TPEICTABUTENN ATKEHOB 1
8 [Tpaktuyeckas padora Ne 1. «ITomyyeHue 3TUIeHa U U3yYEHUE €TO CBOMCTBY 1 1
9 Anxanuensl. byranuen-1,3 u metunGyraauen-1,3. IloxydyeHne CHHTETUYECKOTO 1
KaydyKa U pe3UHbI
10 AJIKHHIiI: cocTas 1 0COOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psAJl. ALIETUIIEH — 1
IPOCTEHIINNA NPEACTaBUTEIb AIKUHOB
11 Boluncnenus no ypaBHEHUIO XMMHUYECKON peaKkLiu 1
12 ApeHbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh apeHOB 1
13 ['eHeTnueckas CBsi3b YIII€BOJIOPOJIOB, MPUHAMISKAIIUX K Pa3IMYHBIM KJIaccam 1
14 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB: TIPUPOIHBIN T'a3 U MOMYyTHRIE HEPTSIHbIE 1
ras3bl, HepTh ¥ IPOJYKTHI €€ nmepepaboTKu
15 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB: IPUPOHBIH ra3 U MOMyTHbIE HePTIHbIE 1
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
16 KonTtponbHas pabota mo pazaery «YriaeBoa0pOIb» 1 1
17 [IpenenbHBIC OTHOATOMHBIEC CIIUPTHI: METAHOJI U ATaHOJ. BogopoaHas cBs3b 1
18 MHOT0aTOMHBIE CIIUPTHI: STHJICHTJIMKOJIb U TIHIICPUH 1




19 DeHOoJT: CTPOCHUE MOJIEKYITbI, (DU3NYECKUE U XUMUIECKHUE CBOMCTBA, TPUMEHEHNE 1

20 Anpaeruapl: GopMabACTU U alleTaIbAeTH . AIICTOH 1

21 OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHAs 1

22 [Tpaktuueckas padota Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHUCIOTHI» 1

23 CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KK MPEICTaBUTENH BBICIIUX KapOOHOBBIX 1
KHCIIOT

24 MplL1a Kak coJId BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIIEe AeicTBHE 1

o5 CrnosxHble 3(hUpbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ UAPOIH3 CIIOKHBIX 1
3¢upoB

26 XKupsl: ruaponns, IpuMeHeHHEe, ONOJIOTHYECKasi POJIb )KUPOB 1

27 YrieBoabl: cocTas, Kiaccuukaiys. BaxkHele mpecTaBuTeNu: TI0K03a, 1
bpykTo3a, caxaposa

28 Kpaxman 1 nemitoso3a Kak TpupoIHbIC MTOTUMEPHI 1

29 KonTponbhas pabota no paszneny «Kucnopoacoaepxaiiyue opraHuuecKue 1
COCITUHEHUS)

30 AMMHBI: METHJIAMUH U aHUJIUH 1

31 AMUHOKHUCIOTHI KaK aM(pOTepHbIe OPraHUYECKUE COSTUHEHMS, UX OUOIIOTHYECKOe 1
3Hauenue. IlenTumnl

32 benkn kak mpupoHbIe BEBICOKOMOJIEKYIISIPHBIC COCTUHEHUS 1

33 OCHOBHBIC TIOHATHS XMMHH BBICOKOMOJICKYJISIPHBIX COSTMHCHUN 1

34 OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJICKYJIIPHBIX coequHeHui. [ImacTmaccsr, 1
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

Ne KoJsmnuecTBo yacos DJIEeKTPOHHbBIE
n/ Tema ypoka unpposrIe
I Bcero KP IIP o0pa3oBaTejibHbIE
pecypcsl
1 XUMUYECKUH dTIeMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpaIHsi aTOMOB 1
5 [Tepuonnueckuit 3axoH u [lepuoandeckas cucteMa XMMHUYECKUX d1eMeHToB /1. 1. 1
Menpeneesa, UX CBSI3b C COBPEMEHHOM TEOpUEN CTPOCHMSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUH 110
3 rpynmnam U nepuojam. 3HaueHue IepruoANYECcKOro 3aK0Ha U CUCTEMbl XUMUYECKHUX 1
aneMeHToB /.M. Menneneesa B pa3BUTUH HAYKU
4 Crpoenue BeriecTBa. XMMUYECKas CBsI3b, €€ BUbI; MEXaHU3Mbl 00pa30BaHUs 1
KOBAJICHTHOM CBA3U. BopopoaHas cBs3b
5 BanenTtHocTh. DnekTpoorpuniarenbHocTh. CTeneHs okucieHus. Bemecrsa 1
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMSI
6 [TonsiTve 0 nUCHIEPCHBIX cUCTEMax. MICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 1
JI0JIs BEILIECTBA B PACTBOpE
7 Knaccugukaius 1 HoMEeHKIaTypa HEOPraHWYECKUX CoeiMHeHHH. [ 'eneTnyeckas 1
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3JIMYHBIX KJIACCOB
Knaccugukanus XuMruueckux peakiuii B HeOpraHMuecKoi 1 OpraHu4ecKoi XUMHUU.
8 3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH COXPAHEHHUS U NIPEBPAICHUS SHEPTUU NIPU 1
XUMHUYECKHUX PEaKIMSIX
9 Cxopocts peaknuu. OOpaTuMbIe peakiini. XUMHIECKOE PAaBHOBECHE 1
10 HpaKTquCISaﬂ pabota Ne 1. «BnusiHre pa3ianuHbIX (PaKTOpPOB HA CKOPOCTh 1 1
XUMHYECKON PEaKLIMN»
DnektponuTHYeckas nucconnanys. [lonstue o BoropoaHom mokasarene (PH)
11 pactBopa. Peakiiuu nonHoro oomMena. ['uaponan3 opraHnyecKux U HEOpPraHMYECKUx 1
BEILECTB
12 OKI/ICJ‘II/IT@J‘IBHO-IEOCCTaHOBI/ITeJ'II)HBIe peaxuuu. [TonsTue 06 31eKTpoIN3€e pacIIaBoB U 1
pacTBOPOB CONE
13 KonTtponbHast padota no paszneny «TeopeTnueckue OCHOBbI XUMHM» 1 1
14 Meransl, ux nojoxenue B [lepuoandeckoii cucreme XUMUIECKUX d1aemMeHToB Jl. 1. 1

MenpeneeBa 1 0COOEHHOCTH CTpoeHHUst aToMoB. O0mue puznyeckne cBOWCTBa




METaJIJIOB

15 CruiaBbl METAJJIOB. DJIEKTPOXUMUYECKUHN DS HANIPSKEHUH METAJIIIOB 1

16 XHUMHUYECKUE CBOMCTBA BAKHEHUIIINX METAJUIOB (HATPHM, KaIHH, KaIbIMi, MAarHUM, 1
IIOMUHUI) U UX COEIMHEHUI

17 XUMUYECKUE CBOWCTBA XpOMa, MEAU U UX COEAUHEHUIN 1

18 XHUMHUYECKHE CBOICTBA IIUHKA, JKEJIe3a U UX COCTUHECHUI 1

19 [IpakTuyeckast pabora Ne 2. "Perenne 3KCriepuMEeHTAIBHBIX 33144 110 TEME 1
«Mertamas»"

20 Hewmerannsl, ux nonoxxenue B [leprponndeckon cucreMe XMuMAYECKUX JIEMEHTOB /1. 1
W. MeHnneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB

21 Ou3nyecKkue CBOWCTBAa HEMETAIUIOB. AJIIOTPOINHSI HEMETAIIOB (Ha IpUMepe 1
KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa)

22 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBhI U UX COCTMHEHUI 1

23 XUMHYEeCKUe CBOWCTBA a30Ta, (pocodpa u ux coequHEHUI 1

24 XHUMHYECKUE CBOMCTBA YIIIEpPO1a, KPEMHHUS U UX COCIMHEHUN 1

25 [IpuMeHeHre Ba)KHEUIIINX HEMETAINIOB U UX COETMHEHUN 1

26 O06o011eHre U cucTeMaTHu3alus 3HUaHI/H7I 10 TeMe «HeMeTaJ‘IJ‘IH:). Boruucnenus no 1
YpaBHEHUSAM XUMUUYECKUX PEAKIUNA U TEPMOXUMHUUYECKHE PACUETHI

97 FpaKTquCKaH pabota Ne 3. «PemieHue skciepruMeHTalbHbBIX 3a/1a4 110 TEME 1

Hemeramusi"»

28 KonrtponbHas padora no Temam «Metamisl» 1 «Hemetamis 1

29 Heoprannueckue u oprannueckue KuciaoTsl. Heopranmueckue u opraHuyeckue 1
OCHOBaHUS

30 AmMdoTepHbIE HEOPTaHUYECKHE U OpraHUYECKUe coeNMHEHUs. [ eHeTnueckas CBs3hb 1
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB

31 Ponb xumun B o6ecrnieueHuu 3KOJ0THYECKON, JHEPTeTUYECKON U MUIIEBON 1
0e30MacHOCTH, PA3BUTUU MEIUIIUHBI

30 HpencIaBneHm 00 O0IIMX HAYYHBIX MPUHIUIIAX TPOMBIIIJIEHHOTO MOIY4eHUs 1
BOKHEUIIINX BEIIECTB

33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1

34 XUMHS ¥ 30POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe o011ecTBO

((H?)I[&TCJ'II)CTBO «HpOCBGHIGHI/IC»
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