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IHHOACHUTEJBHAA 3AIINCKA

[IporpamMa 1o XuMHM Ha YpPOBHE CpelHEro oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny, TpeOOBaHUA K pe3ysibTaTaM OCBOEGHHs  (eaepanbHOl  oOpa3oBaTenbHON
nporpamMmbl cpeanero obmero obopasopanust (OOIT COO), mpencraBnenusix B degepanibHom
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHusanmsx Poccuiickoit deneparnum,
peaTM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBbI, 1 OCHOBHBIX I0JI0KeHHH «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuoj no 2025 roxa» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1OAXO0I0B K pa3pabOTKe HpOrpaMMbl MO XUMHH, K OIPEAEICHUI0 OOLIe
CTpaTeruy oO0y4eHUs, BOCIIMTAHUS U Pa3BUTUS O0Y4aIOIUXCs CPEACTBAMHU Y4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIEC TTOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COAep)KaHMs, pPe3ylbTaToB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe  o0pa3zoBaHME, IIOJIy4aeMoO€ BBIIYCKHHKaMU  0011e00pa30oBaTenbHOM
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThio MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpLIAIOIIMM 3TalloM peajli3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHUs. OJTHU IIEHHOCTH
KacaroTcsl MO3HAaHUSI 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHHS U OOLIEH KyJIbTYpPbI
YyeJIoBEKa, a TaKK€ DKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
o0uiero oOopazoBaHusl CpeACTBaAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'0 ONpeZeNeHbl B IMporpaMMme IO XMMHUH € Y4€TOM CHEHM(PUKM HAyKHM XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TaKkKe C y4ETOM OOIMIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK UIpaeT 0coOYI0 poJib B COBPEMEHHOM
LUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHNE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpYy’)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XUMUU
Ha OCHOBE TNIOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHO B3aMMOAEWCTBYsS C JIPYIMMHM €CTECTBEHHBIMH HayKaMHM, XUMHsS —cTajia
HEOTHEMJIEMOM YacThbl0 MHPOBOM KYJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBlieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM YCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HSHEPreTUYECKOl, MHUIIEBOM, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM C OOMMMHU LENSIMH U TMPUHLUUIAMH CpEIHEro oOIiero oOpazoBaHMA
conepkanue npeamera «Xumus» (10—-11 kimacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcCs, HEOOXOAMMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHNIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHUs 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsitoliuMu  IpeaMeTa  «XHUMHs» SIBISIFOTCSL 0a30Bble Kypchbl — «OpraHudeckas
XUMUs» 1 «OO011asi 1 HeopraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUM MO0 HEOPTaHUYECKONW XUMUH (C BKIIOUEHHEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHue JTaHHONH CHUCTEMbI 3HAHHUMA
IpU M3Y4YEHUHU IpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crpyktypa conepxanus KypcoB — «Opranndeckas xumus» u «OO1iast 1 HeopraHudeckas
XUMHUA» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IMOJX0Ja K M3YYECHHUIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWNA Ha
OnpeAeciEHHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHS OPraHMYECKHUX COCIAMHEHHH, a
TaKK€ Ha YPOBHE CTEPEOXMMMUYECKHUX M JJIEKTPOHHBIX MPEACTABICHHN O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OHOJIOTMYECKH aKTHBHBIX COCIMHECHHH. B Kypce OpraHudecKod XHMHH IOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATIHHBIC
MIPEACTABJICHHUS O XMMUYECKOUN CBSI3H, KJIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Toq HOBBIM YIJIOM 3pEHHS B TIpeaAMeTe «XHUMHUs» 0a30BOTO YPOBHS pPaccMaTpPUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
(aKTOJIOTUUECKHE CBEACHUS O BEIISCTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HEOpPraHWYEeCKask XUMHUs» OOYYAIOIIUMCS TPEJOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TEPHUOJUYCCKOTO 3aKOHA C OOIIETEOPETHMYECKHX M METOJOJOTHYECKUX TO3UIINH,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIMA 3TOro 3aKoHa — OT 00OoOIIaromei 1o
OOBSACHSIONIEH U MPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomnonHseTcs B Kypcax 10 wum 11 KkiaccoB naiieMEHTaMH  COJEP)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpoIeccy
TBOPYECTBA B O0JIACTU TEOPUU M TPAKTHUYCCKUX MPHUIIOKEHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOIeMax, CBA3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIHMIO U MPUMEHSTH €€ JIJIsl TOMOJHEHUsI 3HAHUMN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkanue
ydaeOHOro mpeaMera «XUMHUs» JTaHHOTO YPOBHS U3YUYEHUs OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y
00y4aroIIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (PUIOCO(DCKUX UACH, TaKUX KaK:
MaTepuaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IT0O3HABAEMOCTb MPUPOJIHBIX SIBJICHUHN MYTEM SKCIIEPUMEHTA
W pEeIIeHUsS TPOTUBOPEUYHN MEXTYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH IKOJIOTUYECKUX MPoOIieM, a Takke MpodieM cOepexeHHs
YHEPTrEeTUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHN U MaTEpHUAJIOB.

B mane pemieHus 3amay BOCIUTAHUS, Pa3BUTHUA U COIUANIM3AIMU  OOYUYAOIIUXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOIXOJIbI K OMPEACNICHUIO COJEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHME /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEIICHUs MPoOieM, MOMCKa, aHaJIn3a 1
00paboTku uHPOpMAIUH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKON JEeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHU.

B npaktuke npernogaBaHusl XMMUY KaK Ha YpOBHE OCHOBHOTO 00111ero o0pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEIACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LeJed H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (POopMUpPOBaAaHWE OCHOB XHMHUYECKOW HAyKHM Kak o001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHo JTaHHOW TOYKE 3pPEHHUs TJIABHBIMH IEJSIMH HM3yYeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASTFOTCS:

(GbopMHUpPOBaHHE CHCTEMbl XMMUYECKHX 3HAHUN KaK BaXKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIE MOHATHS, (yHIaMEHTAIbHBIE
3aKOHBl U TEOPUM XUMHH, OCBOCHHUE S3blKa HAyKH, YCBOCHHE M TOHMMaHUE CYLIHOCTHU



JOCTYITHBIX O00OOIEHHI MHUPOBO33PEHYECKOIO XapaKTepa, O3HAKOMJIGHHE C MCTOpHEH uX
pa3BUTHUS U CTAHOBJICHHUS,

dopmMHupoBaHHE ¥ pa3BUTHE MPEICTABICHUH O HAYYHBIX METOJAX IIO3HAHMUSA BEIIECTB U
XUMHUYECKHX peaKlUid, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OPHUEHTHPOBATHCS B MHpE
BEIICCTB M XUMHYCCKHX SIBJICHUW, HMEIONUX MECTO B TIPHPOJE, B TMPAKTHYECKOH U
MOBCE/IHEBHOM JKU3HH;

pasBUTHE YMEHHUI M CIIOCOOOB JEATENLHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOII0ICHUEM TPABHIT OE30M1aCHOTO OOPAIEHHS C BEIIECTBAMH.

Hapsany ¢ atum, conepxarenbHas XapaKTepUCTHKA IeNei U 3a/1a4 M3y4YeHHUs MpeaMeTa B
porpaMMme Mo XMMHUHM YyTOUHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpeaHero ooOmiero ooOpaszoBanus. CeromHss B TPENOJaBaHUM XHWMHUU B OOJBIIEH
CTEMEeHH OTAAETCS NPEINOYTECHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi OOydyeHus,
OPUCHTHPOBAHHONW Ha TMOATOTOBKY BBINYCKHHKAa 00ILIe00pa30BaTeIbHON  OpraHU3aIHH,
BJIQ/ICIOIIET0 HE HA0OpPOM 3HAHUMU, a (PYHKIMOHATHLHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMECHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBa3u ¢ 3TUM TpuW W3yYeHHH TMpeaMera «XHMHsS» JOMHHUPYIOIIECE 3HAYCHHE
PUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanusg  OOydYaromMXCcsi K  YCJIOBUSAM  JTUHAMHYHO  Pa3BHBAIOIIETOCS  MHpa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPUHATHIO T'PAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHue y OOY4YaIOIIMXCSl KIIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHILIUN),
MMEIOLINX YHUBEPCAIbHOE 3HAUEHUE JIJIS1 PA3NIUYHBIX BUJIOB JICATEIBHOCTH: PEIICHUS TIPOOIeM,
MOUCKA, aHaimu3a W 00paboTku WHOOPMAIMU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMUH, a TaKXkKe JJI OLIEHKH C
MO3HIIAN YKOJIOTHYECKOW O€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO Cpely;

pa3BUTHE TTO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITENbHO IPHOOpETaTh HOBbIE 3HAHHUS IO XHMHUU B
COOTBETCTBUH C )KM3HEHHBIMHU MTOTPEOHOCTSMH, UCIIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaIn3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOpPMALIUKA XUMHUYECKOTO
COJICPKAHUS;

dbopMupOBaHUE U pa3BUTHE y O0YUYAIONINXCS aCCOIMATUBHOTO M JIOTHUECKOTO MBIIILICHUS,
HaOJIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOYyYAIOMMXCs YOSKAEHHOCTH B TyMaHUCTHYECKOW HAINPaBIECHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEHIEHUH TH00aldbHBIX  MPOOJEM  palloHaIbLHOTO
IPUPOIONIONB30BAHUS, TIOMOIHEHNUS YHEPIeTUYECKUX PECYpPCOB M COXPAHEHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0OPOBBIO, a TaKke MPUOOPETEHUS OIBITA MCIIOJIL30BAHMS MTOJYYCHHBIX 3HAHUH JUISI IPUHSTHS
TPaMOTHBIX PEIICHUN B CUTYAIUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B ydeGHOM miaHe cpemHero ooimero oopa3oBaHUsS MpPeaMET «XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OOmiee 4nciio 4acoB, OTBENEHHBIX IS M3YUEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero obpaszoBanus, cocraiseT 68 yacoB: B 10 kmacce — 34 yaca (1 ywac B Hememwo), B 11
kiacce — 34 gaca (1 gac B Henemio).

COJAEP)KAHUE OBYUYEHUS

10 KJIACC

OPTAHUYECKASA XUMUA



TeopeTnyeckrue OCHOBBI OPraHMYECKON XUMHUH

IIpeamer OpraHMYeckod XUMHUHU: €€ BO3HUKHOBEHME, DAa3BUTHE W  3HAYCHUE
B IIOJIy4YEHUHU HOBBIX BELIECTB U MaTepHasioB. Teopus CTPOCHHS] OPraHUYECKUX COECOUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPYKTypHBbIE (OPMYIbI OPraHMYECKUX BEIICCTB.
I'omonorus, nzomepus. XuMUYECKas CBsI3b B OPraHUYECKUX COCAMHEHHMSX — OJMHAPHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o ki1accuPpUKaIMU OpraHuYecKuX BelecTB. HoMeHkaTypa opranndeckux
COCIMHEHUIN (CcUCTEMaTUyecKas) M TPHUBHAJIbHBIE HA3BaHMsI BAXKHEHIIMX IIpeICTaBUTENEH
KJIACCOB OPTraHUYECKUX BELIECTB.

OKCIEpUMEHTAILHBIE METO/Ibl M3YUYEHUS BEIIECTB M MX NPEBPAIECHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHUYecKUX BEILIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKUX BEILECTB, HAONIOJAEHHE M ONHUCAaHME JEMOHCTPALMOHHBIX OIBITOB  IIO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHUM (IJIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, T'OMOJIOTMYECKMH psaA. MeTaH M 3TaH — mOpocTerine
IPEJICTABUTENIN aJKAaHOB: (U3NYECKME U XMMMYECKHE CBOICTBa (peakuuu 3aMelleHus u
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psiA. DTUIIEH U NPONWIEH — IpocTeiiune
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUSL, THIpaTalluy, OKUCIICHUS U TIOJMMEPU3alluN ), OTYyYeHHE U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHIINEe XMUMHYECKUE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETUUECKOro KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJOTHYECKHH psn. AUeTwieH —
MPOCTEHIINN MPECTAaBUTENb aJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. beH3on: cocTtaB, cTpoeHHE, (U3HUECKHE W XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), TONy4YeHUE M MpUMEeHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUS), NOYUEHUE U
npumenenue. TOKCHYHOCTE ~ apeHOB.  ['eHeTmyeckas  CBSI3b  MEXKIY  YIVIEBOJOPOJAMH,
MPUHAJIEKAITUMH K Pa3IMYHBIM KJIacCcaM.

[TpupoaHble UCTOYHUKM YIIIeBOOpOJOB. IIpupoaublil ra3 U monyTHble HE(TAHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHi, KaTaTUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb 1 MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/Ib M3YYEHMS BEIIECTB M WX NPEBPAILCHUN: O3HAKOMIICHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» n «Yroapy», MoieanpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJIOTEHONPOU3BOIHBIX, IPOBEICHHE IPAKTUYECKONH pPabOTHI:
MOJIy4eHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a/1a4uu.

Bbruncnenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, o0OBbEMA, KOJIMYECTBA
MCXOJIHOTO BEIECTBA WJIM MPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHON: CTpOeHHue, (U3HUecKue H
XUMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),
npuMeHeHue. BogopoiHeie cBsi3n Mexay MoJIeKyJaMHu cupToB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHbie CHUPTHL. DTUIEHTIUKONb M TIULEPUH: CTpPOEHHUE, (U3HUecKue Hu
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl PEaKus Ha
MHOTOAaTOMHBIE CHUpPTHI). JlelicTBMEe Ha oOpraHu3M uejoBeka. [IpuMeHEeHHWE TiullepuHa U
STUJICHTJIUKOJISL.




@DeHoN: CTPOSHUE MOJIEKYNbI, (U3WUECKHe W XUMHUYECKHE CBONCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anpnerunsl U kemonvl. DopManbIeTuA, aneTAIbICTHI: CTPOCHUE, (QHU3MUECKUEe W
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIINH),
[I0JIyYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBBIE KUCIOThl. MypaBbHHAsl U YKCYCHAsl KUCIIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME ISl KJIacca KUCIOT, PEaKIIHs
stepudukanmuu), mnoiydueHue u mnpumeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3Upbl KaK TPOU3BOIHBIE KApOOHOBBIX KUCIOT. ' MAPOIU3 CIOKHBIX IPHUPOB.
Kupsl. 'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoasl: cocTaB, KiacCu(pUKaIMs yriaeBoJoB (MOHO-, TU- U moyimcaxapusl). [mokosa —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaoM Mmeau(ll), okuciaeHne amMmuauHbIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ononorunyeckas posib. orocunTe3. PpyKkTO3a KAaK U30MEP TITFOKO3HI.

Kpaxman u nemironosa kak npupojHbie noiauMmepsl. CTpoeHHe Kpaxmala U IeJITI0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs PEaKIUs C UOJA0M).

OKCIepUMEHTAIbHBIC METOJbl HM3YYEHUsS BEIIECTB W MX MPEBPAILEHUH: MpOBEICHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
pEeaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoda okcuaom wmenu(Il)), MHOroaTroMHBIX
cnupToB (B3auMmopelcTBue muuepuHa ¢ ruapokcugoM Meau(ll)), anbrerunoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeodpa(l) m ruapoxcumom wmenu(Il), B3ammopeicTBUe
KpaxMajga C HWOJOM), MPOBEJACHUE MPAKTUUYECKOW pabOoThl: CBOMCTBA pacTBOpa YKCYCHOU
KHUCTIOTHI.

PacuérHeble 3a1aum.

Bbruncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00BbEMa, KOIWYECTBa
MCXOJHOIO BEIIECTBAa WJIM MPOAYKTAa pEeakUWU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WJIM MPOJYKTOB PEAKIINN).

A3oTconepikalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTHI Kak aMpOoTepHbIe OpraHnueckue coequHeHus. dusndeckne u XUMHYECKUE
CBOICTBa aMHUHOKHUCIOT (Ha mpuMepe IIHIMHA). buonormueckoe 3HaueHHE AMMHOKMCIIOT.
ITenTumsl.

benkn kak mpupoHBIE BBHICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs M
TpeTuyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONH3, IACHATYpallus,
KaueCTBEHHBIC PEAKIINK Ha OEJKHU.

OKcliepUMEeHTaIbHbIE METOJIbl M3YYEHHs BEIIECTB W MX IPEBpAIIEHUI: HaONOJCHUE U
ONMCAaHNUE JEMOHCTPALMOHHBIX OIBITOB: JeHaTypalus OENKOB MpH HarpeBaHUU, I[BETHHIC
peaxiuu OeIKoB.

Bbicokomosieky IsipHbIe COeIUHEHUS

OcHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoyeKyaspHass macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPHU3ALUS U TOJIMKOHICHCALINS.

OKCIEepUMEHTAIbHBIE METOJIbl M3YUYEHHs] BEIIECTB M MX MPEBpAICHUN: 03HAKOMJIEHHE C
oOpa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexInpeIMETHBIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H NpU M3y4EeHUHM opraHmdeckoid xumuu B 10 kiacce
OCYIIIECTBIISIETCSl YE€pe3 HCIOJb30BaHUWE KaK OOIIMX EeCTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSITUH, SBIISAIOMIUXCSA CUCTEMHBIMU ISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.




OOme ecTeCTBEHHO-HAy4YHBbIC MOHATHUS: SBICHHME, HAYYHbBIM (pakT, TUIOTE3a, 3aKOH,
TEeOopus, aHaiu3, CHUHTE3, KiIaccupuKalus, M[EePUOJUYHOCTh, HAOIIOJECHUE, H3MEpEeHUE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE.

®du3nka: MaTepusi, JHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (pU3MUECKUE BETUYMHBI U €AUHUIIBI
UX U3MEPEHUSI.

Buonorusi: knerka, opranusm, Ouocdepa, oOMEH BelIeCTB B OpraHu3Mme, (GpOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelIeCcTBa (OCIIKH, YIIICBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: NUILEeBble IPOIYKThI, OCHOBBI PALIMOHAIIBHOIO MTUTAHUS, MOKOUIUE CPEICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKUE ITpenapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XuMuyeckuit snemMeHT. AToM. Sapo aroma, H30TOMBL. DJEKTPOHHAs 000JI0YKa.
DHepreTUYecKre yPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- anmemeHTb. OCOOCHHOCTH
pacrpeziefieHusi 3JIEKTPOHOB M0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
DJeKTpoHHasi KOH(DUTYpaLUs aTOMOB.

[lepuonnueckuii 3akoH u llepuonuueckass cucremMa XHUMHYECKUX 3ieMeHTOB /Jl.
U. MenpneneeBa. CBs3p Inepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMMHMUYECKHUX
snemeHToB [[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPHEHl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOXKHBIX BELIECTB
10 TPYIIaM U NepuoaaM. 3HauYeHUEe NEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKas CBs3b. Buabpl xumuueckoi CBsi3U (KOBaJIeHTHAast
HEMoJIsIpHasl U TOJIsIpHAasi, MOHHAs, MeTalIMueckas). MexaHu3Mbl 00pa30BaHUsl KOBaJEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKTpoOTpULATENBHOCTh. CTENEeHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MONEKyJIIpHOrO M HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTvie 0 qucnepcHBIX cucteMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpBI. MaccoBast 101
BEIL[ECTBA B paCTBOPE.

Knaccugukanus  Heopranmdeckux coeauHeHuidl. HoMeHknaTypa  HeopraHM4eckux
BEIIECTB. ['eHeTHueckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAAISKAIUX K Pa3TUYHBIM
KJIacCaM.

Xumunyeckas peakuus. Kiaccupukanuss XMMHUYECKUX peaklUil B HEOPraHWYECKOW U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS! MACChI BEILIECTB, 3aKOH COXPAHEHUsS U MpPEBpalleHus
SHEPrUM NMPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbIE pPEaKIUH.
Xumuyeckoe paBHOBecHre. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHSI.
[Tpunun Jle [larense.

OnekrponauTnueckas auccounanusa. CunbHble U cialOble 37eKTpoiauTsl. Cpena BOIHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, IeJI0YHasl.

OKHCIUTETBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCIEpUMEHTAILHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpALUs
tabmui «llepuomnueckas cuctema xumudeckux siaeMeHToB JI. WM. MenneneeBa», u3ydeHue
Mozeen KPUCTa/UIMYECKUX pPELETOK, HaOmro1eHue
U OMHCaHUe JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOAOPOa B
IPUCYTCTBUM  KaTaJlW3aTopa, ONPEAENIEHUE Cpelbl pPAacTBOPOB BELIECTB C  [OMOILBIO
YHHUBEPCATHHOTO MHIWKATOPA, PEAKIMM MOHHOTO OOMEHa), MPOBeIeHNE MPAKTUUYECKONH paboTh
«BnusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUN.




PacuérHrie 3amaun.

Pacuétpl Mo ypaBHEHUSIM XUMHYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHS «MACCOBAs JI0JIS BEILIECTBAY.

Heopranuveckasi xumust

Hewmeransl. [lonoxxenne Hemeraios B llepruoanyeckoi cucteMe XMuMUYECKUX JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpPOCHHsI aToMOB. (DHU3WYECKHE CBONCTBA HEMETAJLIOB.
AJToTpOonUsl HEMETaUIOB (Ha MpUMepe KUCIopoia, cephl, (hocdopa U yrieposa).

XHWMHYECKUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TallOTEHOB, cephl, azora, docdopa,
yIiepoJia U KPeMHUS) U UX COCIMHEHHM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxkenne meramioB B [lepuoandeckoi cucteMe XUMHUECKUX AJIEMEHTOB /.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OoOmrue
¢usznveckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HaNPSHKECHUIN
METaJIJIOB.

XHUMHYECKUE CBOWCTBA BAXKHEHITMX META/UIOB (HATPHWH, KaJlMid, KaJblMi, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUMN.

O61ue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIIEPUMEHTAIbHBIC METOJbl M3YYECHHS BEIIECTB W WX MPEBPAIICHUN: HW3yYCHHE
KOJUTeKIIMM «MeTaulbl M CIUIaBbl», 00pas3lOB HEMETA/UIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/a4, HAONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥ JIA0OPAaTOPHBIX  OIBITOB
(B3aMMOJIEHCTBHE THAPOKCHIA ATIOMHUHHS C PACTBOPAMH KHCJIOT M IIEJIoYed, KadyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacu€THbIC 3a1a4H.

Pacuérer maccel BemecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMH BEIIECTB, Pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET ITPUMECH.

XuMHS U KU3Hb

Ponps xumun B obecrieueHUN SKOJIOTHIYECKOM, SHEPTETUUECKON U MUIIEBOM O€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX MeETOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKunii.

[IpencraBinenuss 00 OOMMX HAYYHBIX NPUHIUINAX MPOMBIIUIEHHOTO  TOJYYCHHS
Ba)KHEUIIINX BEIICCTB.

YenoBek B MHpE BEIIECTB M MaTEPUAIOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIe yI00pEHUS.

XuMmusi ¥ 370pOBbE YEJIOBEKA: IMPaBHJIa HWCIIOJB30BAHUS JIEKAPCTBEHHBIX IIPETNapaToB,
npaBuia 0e30IacHoro HCIIOIb30BaHUS npenaparoB OBITOBOI XUMUU
B ITOBCETHEBHOM KU3HM.

MeXnpeIMETHBIC CBS3H.

Peanuzamus MeXNpeAMETHBIX CBA3€H MpU M3ydeHUH OOIIEel M HEOpPraHU4YEeCKONH XMMHH B
11 xmacce ocyImiecTBIseTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKIIA.

OO0me ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(UKalUs, MEePUOAUYHOCTh, HAOIIOJACHHUE, OKCIEPUMEHT, MOJICINpPOBaHHE,
HU3MEpPEHHE, SIBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, HJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI,
PaIMOaKTUBHOCTh, MOJICKYJIAa, YHEPTETUUECKHI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIIMUUHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, S5KOCHCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.




['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.
TexHonoOrKs: XuMuU4eCKasi NIPOMBIIUIEHHOCTb, METAJIITYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcepurajosB, CEIbCKOXO031CTBEHHOE IMpou3BOACTBO, nuiieBas IMPOMBIIIJICHHOCTD,
(bapMaHeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX mpenaparos,
IMPOU3BOACTBO KOHCTPYKIMOHHBIX MarcepuaioB, OJICKTPOHHAsA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

IIVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 XUMUHU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pPE3yJlbTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pabdOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAHEro o0IIero o0pa3oBaHus SIBJISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOIXOIAOM B CTPYKTYpE JIHYHOCTHBIX
pe3ysbTaTOB OCBOEGHUS IpeiMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIHE!

0CO3HaHHE OOYYAIOIMMUCS POCCHUMCKOM TI'pa)X1aHCKOM HAEHTUYHOCTH — TFOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

IeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHWI JMYHOCTH HA OCHOBE KIFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPaaULIUi 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsS PYKOBOJICTBOBATHCS B CBOCH JEATEIHLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOM cCHCTeMEe XMMUYECKOIro
o0Opa3zoBaHus;

HaJIMYMe TMPABOCO3HAHMS HKOJOTHMUECKOW KYJIbTYpbl M CIOCOOHOCTH CTaBUTh €U U
CTPOHTH )KM3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pPE3YNbTaThl OCBOCHMS MpenMeTa «XUMHs» JOCTHraloTCsi B €IUHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMH W TPAaBUJIAMU ITOBEIEHMUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS IMpeaMeTa «XUMHsS» OTpaxaroT c(HhOPMUPOBAHHOCTD
OTBITa TIO3HABATEIHHONM M TPAKTHYECKOW JESITETHHOCTH OOYYaIOUIMXCS TI0 pealn3aiuu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS

0CO3HAHMS 00YJAIOIMMKCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00sS3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIIOPSIKY;

NPEICTAaBICHNUS O COLMAIBHBIX HOPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIIEHUI B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOH NEATETBHOCTH MPU CO3/IaHUH y4EOHBIX NMPOEKTOB,
pemeHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI JPYTUX
NIPY aHaJIN3e Pa3IMYHBIX BUJOB YU4EeOHOU NS TETLHOCTH;

2) NATPHOTHYECKOTO BOCTUTAHUS

[IEHHOCTHOTO OTHOIICHUSI K HCTOPHYECKOMY M HAayYHOMY HACJIEIUI0 OTEYeCTBEHHOU
XUMHUU;

YBaKEHHs K IPOLIECCY TBOPUECTBA B 0OOJACTH TEOPUM U INPAKTHUECKOrO HMPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh PEe3yNbTaT JUIMTENbHBIX HAOJIOJCHUA,
KPOIOTIMBBIX SKCIEPUMEHTAIbHBIX IIOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;



MHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJIyYEHHH U IOCIEIYIOIIEM aHaJIN3e
UH(pOPMALIMHU O IIEPETOBBIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHONW XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH  OLICHMBAaTb CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMH  SIBIICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEUICHMS, OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IIOBEIEHUE M IIOCTYNKM CBOMX TOBApHUIIEH € INO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) ¢popmMupoBaHHUs KYJIbTYPHI 310POBbSI:

NOHMMaHMUA LIEHHOCTEH 3/10pOoBOro W 0Oe30macHoro oOpasza >KU3HU, HEOOXOJMMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuro/IeHHs MpaBuil 0€30MacHOro OOpamieHHst ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOMN
JKU3HU U B TPYZILOBOU I€ATENBHOCTH;

NOHMMAHUS LIEHHOCTH TMpaBWJ MHJIMBUIYAJbHOTO M KOJIJIEKTUBHOIO 0O€3011acCHOTO
IIOBEJICHNUS B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHHUS TOCJIEJICTBUN W HENPUITHUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHMs aJIKOroJs,
HapKOTHKOB, KypEHHUS);

5) Tpy10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-UCCIIEIOBATENILCKON JI€ATENIbHOCTH,
OOLIECTBEHHO II0JIE3HOM, TBOPUYECKOM U IPYrUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTH€ B PCEIIEHUU MPAKTUYECKUX 3a7ad COLMAJIBHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3YyYEHHMIO Mpodeccuil pa3auyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XXCHHUs K TPYLY, JTIOASIM TPYyJla U pe3ybTaTaM TPYAOBOM 1EATENbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHJIMBUIYaJbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oyaymelt nmpodeccun U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTMYECKHU 1[€JIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TI00albHOTO XapaKTepa HKOJIOTMYECKUX MPOoOJIeM, BIUSHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHON CPEbl;

OCO3HAaHUS HEOOXOJMMOCTH MCIOJB30BaHUs JOCTHKEHUNH XUMHHM JUIsl PEIIEHUs BOIIPOCOB
palMoOHaIbHOIO IPUPOIONOIB30BaHUS;

AKTHBHOI'O HENpUATHUS JNEUCTBUMN, MPUHOCSIINX BpEeA OKpYXKalollell MpuUpoaHON cpene,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPUHUMAEMbIX
JIEMCTBHUM U NPEAOTBPALIATh UX;

HaJIMYUS PA3BUTOrO H3KOJOTMYECKOIO MBIIIIEHUS, 3KOJOTUYECKOW KYJIbTYpPBI, OIbITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJICTBOBAaTbCSI HUMHU B
MI03HABATEJbHOM, KOMMYHUKATUBHOMN M COIIMATIBHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOT'0 TO3HAHNS:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUs CcHeNUGUKH XMMHUM KaK HayKd, OCO3HaHus €€ poiu B (HOpPMHUPOBAHHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYKaroleM
MHUpPE KAaK O €AMHCTBE IPHUPOABI M 4YEJIOBEKA, B IMO3HAHMM IPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny mpodIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsl COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXXHOH pPOJU B CO3JaHMHM HOBOW 0a3bl MaTepUaNbHOM



KYJIBTYpPBI, pEIIEHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30MacHOCTH, B PA3BUTUHM  MEIMIIMHBL,
00eCTeYeHN! YCIIOBHH YCIICIIHOTO TPYa U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KaXKJOTO YIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH: IIOHMMAHHS CYIIHOCTM METOJOB I1O3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BAaTh MOJydaeMble 3HAHUS IS
aHamM3a U OOBSCHEHMS SIBICHUH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM W3MEHEHHIA,
YMEHHUA Jie7aTh 000CHOBAaHHbIE 3aK/IIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MCII0JIb30BaTh XUMUUECKUE 3HAHUS JJIs peleHHs npolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUAX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON ACATEIIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUI0 M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pasinyHbX cdepax mpodeccuoHaTIbHON
JESTEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yiabTaTbl OCBOEHUS Y4YEOHOro mnpeaMmera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe i1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIUILTHHAPHEIC
(MexmnpenMeTHbIe) OOLIeHayUHble IOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHeprus, sBJEHUE, MpoLecc, CUCTeMa, HAayyHbId (akT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JpYyrue);

YHUBEpCaJbHbIE  ydeOHblE  JeicTBUSA (mo3HaBaTeNbHbIE, KOMMYHHMKaTUBHBIE,
perynsTuBHble), oOecreunBaronie (GopMHUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIBHOW KOMIETEHIMH 00y4aroIuxcs;

CIIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIIOJIb30BaTh  OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ynbTaThl OTPaXKalOT OBJAJEHUE YHUBEPCAIbHBIMH y4EOHBIMU
M103HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

Ogi1aieHHe YHHBEPCAJIBLHBIMHU Y4eOHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIMPOBAaTh W aKTyallM3UpoOBaTh NpoOjeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEACNATh LEIU ACSITEIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUM HMX JIOCTHIKEHUS,
COOTHOCHUTD PE3YyJIbTaThl ACSITEIbHOCTU C TIOCTABICHHBIMU IENISIMU;

WCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUN NPUEMBI JIOTUYECKOIO MBIIUIEHUS — BBIIEIATH
XapaKTepHble TpPU3HAKK TOHATHM W YCTaHaBIMBAaThb HUX B3aMMOCBSA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME MMOHATHUS JJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAaKTOB U SIBJICHHIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU I KJIacCU(UKALIMK BEIIECTB U XUMHUECKUX PEaKIIMii;

YCTaHABIMBATh NPUUNHHO-CJIEICTBEHHBIE CBS3U MEKY N3Y4acMbIMU SIBJICHUSIMM;

CTPOUTH JIOTMUECKHUE pacCyXJeHUs (MHIYKTHBHbIC, JAEIYKTUBHBIC, [0 aHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B pacCMaTpUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

IPUMEHATH B MPOLIECCE MO3HAHMSI, UCHOIb3YEMbIE B XUMHH CUMBOJIMUECKUE (3HAKOBBIE)
MO/JIeJH, TPe0OpPa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPELICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M NPAKTUYECKUX 3a/1ad, IPUMEHATH Ha3BaHHBIC MOJEJIbHBIC MPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEAKLIUM.



2) 6a3oBbIe HCCIeA0BaTENbCKUE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMS BEIIECTB M XUMHUECKUX PEaKIIMii;

dopmynupoBaTh IeMM M 3aJa4d  UCCICAOBAHUS, WCIOJIb30BATh IOCTABJICHHBIE U
CaMOCTOSITeNIbHO COPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABHUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

BJIQJICTh HAaBBIKAMU CaMOCTOSITEJIBHOIO IIJIJAHUPOBAHUS M IPOBEACHUS YYEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
MPOSBIISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB pELICHHS
IIPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOA0B [T03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHGpopManmu (HAY4IHO-TIOMYISpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHUsA, CIpaBOuYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIIMIO DPA3IUYHBIX BHUAOB H (OPM TPEACTABICHUS, KPUTUYECCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENTPOTUBOPEUUBOCTD;

(GopMynupoBaTh 3ampoChl U INPUMEHATh DPA3IUYHBIE METOJbl IPU IOUCKE U OTOOpE
uH(pOopMali, HEOOXOAUMOH /1JIs1 BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

nproOpeTaTh OIBIT UCTOJIB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJIBHYIO (hopMy mpezacTaBieHus nHpoOpMauu (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAY4YHBIM SI3bIK B KauyecTBE CpeACTBa IpU padOTe C XUMHUYECKOH
uH(poOpMalliell: MTPUMEHSATh MEXIpeAMeTHbIe ((PU3nYecKue W MaTeMaTHYecKHue) 3HAKd U
CUMBOJIBI, (hopMyIIbl, a0OpEBHATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATIIATHOCTH.
OBnagenne YHHUBepPCAJbHBIMHU KOMMYHUKATUBHBIMU NeHCTBUAMMU:

3a/JlaBaTh ~ BOMPOCHI MO  CYIIECTBY  OOCyXmgaemMoil  TeMbl B  XOJe  JMaliora
W/WIA JUCKYCCHUU, BBICKA3bIBaTh HIEH, (POPMYIHpOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHHS TIPEJIJIOKEHHOMN 3a/1auu;

BBICTYNIaTh C IMPE3E€HTAlUEed pe3yJbTaTOB I[03HABATEIBHOM JEATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMHU TIPH  BBITIOJIHEHHH XUMHUYECKOTO
OKCIIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB HW3y4aeMbIX BEIECTB,
peanuzanuu y4e0HOTO MPOEKTA u dhopmynupoBaTh BBIBOJIBI
MO0 pe3yidbTaTaM MpOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS TO3ULUNA B XOJ€
0o0cyxaeHuss 1 0OMEHa MHCHUSIMHU.

OBiaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

CaMOCTOSITENIbHO TIJIAHUPOBATh M OCYIIECTBJISATH CBOIO TMO3HABATEIBHYIO IESTEIHHOCTD,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
MpeiaraeMblil alTOPUTM JCHCTBUN TIPU BBHITIOJHEHUN yUE€OHBIX W MCCIIEIOBATENLCKUX 3aad,
BbIOMpaTh Hanbosee Y(hEeKTUBHBIN CIIOCOO WX PElICHUs ¢ yYETOM MOTyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaAKITUIX;

OCYILIECTBIISAITh CAMOKOHTPOJb CBOEW JESATEIbHOCTM HAa OCHOBE CaMOaHaiu3a |
CaMOOIICHKH.

NPEIMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsh OTPaXKaloT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUNA O XUMHUYECKON COCTABJISAIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJU XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBIIUICHUS U



KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pEelIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO U
MIPUPOJHOM CpeJIE;

BJIQJICHUE CHUCTEMOM XMMHMYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
HNOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BAJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHas Macca, MOJAPHBIA 00BEM, YITIEpOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYMIa, paguKail, H30MEpHusi, W30MEpbl, TOMOJIOTMYECKUN pPsid, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOA M a30TCOJEPIKAIINE COCTUHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKAlllue B OCHOBE MOHUMAHUS
OPUYMHHOCTUA U CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJyYeHUHU ¥ 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITeTbHOCTH YeJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKK MOHSATUN, YCTAaHABINBATh
UX B3aHMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIIME IMOHITHS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBpAICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHH HCIIONB30BaTh XMMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHON) (pOopMysT OpraHMueCcKUX BEIIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, W3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OpPMHPOBAHHOCTh YMEHHUI YCTAaHABIMBAThH NMPUHAJICKHOCTh U3YYEHHBIX OPTraHMYECKUX
BEIIECTB TI0 HX COCTaBYy W CTPOEHHUIO K ONpeAenEéHHOMY KIAacCy/Tpylie COeIuHEHUI
(YriaeBoJOpoOdbl, KHCIOPOJI W a30TCOJAEpKAIIUE COCINUHEHHs, BBICOKOMOJICKYISIPHBIE
COeMHEHUs ), JaBaTh UM Ha3BaHusa Mo cuctemaruuyeckoil HomeHkiarype (IUPAC), a taxxke
NPUBO/IUTh TPHUBHAJBHBIC HA3BaHUS OTIENBHBIX OPTaHWYECKHX BEUIECTB (ITHIICH, MPOIHJICH,
aleTUIICH, STWICHIJIUKOJb, TIUIEpUH, (QeHod, GopManbAeruj, aleTaibAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTF0I03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEICNATh BHIbl XUMHUYECKOW CBSI3M B OPraHHMYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHSI TPUMEHSTH TOJOKEHUS TEOPUU CTPOCHUS OPTraHHMYECKUX
BemecTB A. M. BytiepoBa a1t 0ObsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpPOEHHE, (HU3UYECKUe U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENICH PA3IMIHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, areTwieH, OyramueH-1,3, merunOyramuen-1,3, Oensodn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (PEHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, IeJUII003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATH
TEeHETUYECKYIO CBSI3b MEKIY HUMH YPAaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIHH C
UCIIOJIb30BaHUEM CTPYKTYPHBIX OPMYI;

c(OPMHUPOBAHHOCTh YMEHHUSl XapaKTePU30BaThb HWCTOYHHUKH YIJIIEBOAOPOIAHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HUX MEpepadOTKM M MPAKTHUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKu;

c(OpPMUPOBAHHOCTh YMEHMI TPOBOJAUTH BBIYUCICHHUS [0 XHUMHUYECKUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIIM TPOMYKTa PEAKIIMHA TIO0 W3BECTHBIM
macce, 00BEMY, KOJINYECTBY OJTHOTO u3 HCXO/HBIX BEIIIECTB
WJIU TIPOJYKTOB PEAKITUH);

c(OpPMUPOBAHHOCTh YMEHUI BIIAJCTh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJIaX HAYyYHOTO
MO3HAHMS, HCIONb3YEMbIX B XHMHU MpPH M3YYCHUHM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmoeHne, M3MEpeHHe, HKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE



XUMUYECKHUE 3HAHUS JUIsl IPUHSITHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOIOIATh MPaBWIa MOJb30BAHUS XUMUYECKOW TOCYION H
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia oOpalleHus ¢ BEECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBINOJHATh XUMHYECKHH SKCIIEPUMEHT
(mpeBpallleHus1 OpraHU4YEeCKUX BEIECTB [P HAarpeBaHUM, IOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIIECTB, JieHaTypaiusi OeJIKOB Ipu
HarpeBaHWU, IBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBHU C MPAaBUIAMU TEXHUKU OE30MACHOCTU
npu OoOpallleHUuU C BEIIECTBAMHU U JITAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3YIbTAaThI
XMMHUYECKOTO SKCIIEpUMEHTa B (OpME 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEAKUUH u
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMALHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanmu, HTEpHET U IpYTrux);

c(OPMHUPOBAHHOCTh yMEHHUH COONIONaTh TpaBHia SKOJIOTHYECKH LEIeco00pa3Horo
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B LEISIX COXPAHEHHsI CBOEro 3/I0pPOBbI U
OKpY’Karolled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3ACWCTBUS HA JKHUBBIE OPraHU3MBbI
ONpEeEeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens [IJIK, moscHaTs Ha
npuMepax crnocoObl YMEHBUIEHUS] M MPEJOTBPAIIEHUs UX BPEJAHOIO BO3JEHUCTBUS HAa OpraHU3M
YeJI0BEKa;

JUIsL 00YYaroIIMXCSl C OTPaHUYEHHBIMM BO3MOXKHOCTSIMU 370POBbsI: YMEHHE MPUMEHSThH
3HaHUSA 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSL CIIETIBIX M CTA00BUIANIMX O0YJArOIINXCS: YMEHUE MCIIOIB30BaTh PEIbe(hHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KJIIACC

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHu4IecKasi XuMUs» OTPaKaroT:
c(hOPpMUPOBAHHOCTh TMPEACTABICHUI: O XHUMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-

HAyYHOW KapTHUHBI MHpaA, PO XUMHUU B IO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU

MBILUIEHUSI U KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs

pelIeHnsT NPAaKTUYECKUX 3a/lad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY

3I0POBBIO U IPUPOJHOM Cpeae;

BIIQJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOIb, MOJSIPHBI OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJECHTHAas, HWOHHAs, MeTa/NInyecKas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  peakUHuid, pacTBOp, DIIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAsT JUCCOLUAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKOH  peakIuH, XHMHYECKOe paBHOBECHE); TEOPMHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconuanuu, nepuoandeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUsS W MPEBPAILIEHUS SHEPrUU MPU XUMUUYECKHUX
peaxknusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUA,
JeXalue B OCHOBE IMOHMMAaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKHUX SIBIICHUH,
(dakTosornueckrue CBeJeHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUH
BXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUUECKOM IeATETHHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSATHUN, YCTAaHABINBATH
UX B3aMMOCBSA3b, HUCIOJIb30BATH COOTBETCTBYIOIIME MOHSTHUS MPU OMUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX NPEBPAILECHU;

c(OpPMUPOBAHHOCTh YMEHUH HCIIOJIB30BATh XUMHYECKYIO CHUMBOIUKY HJISi COCTaBJICHHUS
dbopMyn BelIECTB W ypaBHEHUN XHUMUYECKUX PEAKIUil, CHUCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHanbHBIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeELECTB (yrapHbIil ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, ranéHasi U3BECTb, HETall€Has W3BECTb, NUTHEBAas CONA, MUPUT U

Apyrue);



c(OPMHPOBAHHOCTh YMEHUH OINPENENATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAIIMYECKONW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJCKYJSpHAs, MOHHAs, METAJUIMYEeCcKas), XapakKTep CpeAbl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NMPUHAAICKHOCTh HEOPraHMYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyIlie COEAUHEHNH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOThI, aM(OTEpHbIE TUAPOKCHIbI, COJIH);

c(OPMHPOBAHHOCTh ~YMEHHUH  PAaCKpBIBaTh CMBICH  TMepHOAMYecKoro 3akoHa [l
U. MenneneeBa © JEMOHCTPUPOBATh €ro CHCTEMATU3HUPYIOIIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUUYECKHUX 3JeMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMUUYECKUX 3J€MEHTOB /l.
W. MeHzeneeBa, MCHOJb3YsA TOHATHS «S-, P-, O-327€KTPOHHBIE OPOUTAINY, «IHEPreTUUECKUEC
YPOBHU», OOBICHATH 3aKOHOMEPHOCTHM H3MEHEHHUs CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 1o mepuojam u rpynmnam llepuoauyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB /.
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOILIME XUMUYECKUE CBOMCTBA
HEOPraHWYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XMUMHUYECKUE PEAKIUH MO0 Pa3IHNYHBIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupylomMX BEIIeCTB, TEIUIOBOMY J(GQEeKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUIN COCTABIISITh YPAaBHEHUS PEaKIU pa3IMYHbIX TUIIOB, [TOJIHbIE
U COKpall¢HHBbIC YPaBHEHUS peaklUii MOHHOTO OOMEHa, YUMTHIBAsI YCIOBUS, MIPU KOTOPHIX 3TU
peaKkuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUI TMPOBOJIUTH PEAKINH, MOATBEPKIAIOIINE KAaueCTBEHHBIH
COCTaB pA3JINYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHMH pPacKpbIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEaKIMHU OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIICHHs XWMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpPMHPOBAHHOCTb YMEHUI XapaKTepru30BaTh XMMUYECKHE MPOIIECCHI, JIeXkKAalllie B OCHOBE
MPOMBIIIJIEHHOTO TOJIYY€HHS CEpPHOW KHUCIOTHl, aMMHakKa, a Takxke C(HOPMUPOBAHHOCTD
MpeJCTaBICHU 00 OOIMX HAyYHBIX MPUHIHUIAX W JKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYMCICHUS C WCIOJIB30BAaHUEM TOHSITHS
«MaccoBasi 0Nl BEIECTBA B PAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B IMPU XHUMHUYECKUX
peakIMax, Macchl BEIlecTBAa WM 00BbEMA ra3oB MO0 M3BECTHOMY KOJIMYECTBY BEIECTBa, Macce
Ui 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(dekra peakinun Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACCHI BELIECTB, IIPEBPAILECHNS U COXPAHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh MPaBUiIA MOJIH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHUH C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c()OPMUPOBAHHOCTh YMEHUU T[UJIAHUPOBATh K BBIMOIHATh XUMHYECKHA SKCIIEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpPeJbl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOI'O MHIUKATOPA, BIUSAHUE PA3IUYHBIX (PAaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklud HOHHOro oOMEHa, KaueCTBEHHbIE peakluu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIIEPUMEHTATBLHBIX



3a7au no Temam «Metamie»y U «Hemeramibl») B COOTBETCTBHM C IMpaBUJIAMU TEXHUKH
0e30racHOCTH MPHU OOpaIllEeHUH C BEIIECTBAMU U JTaOOPATOPHBIM 000pYAOBaHUEM, ITPE/ICTABISTh
pe3yNIbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMEe 3alucCH ypaBHEHUH COOTBETCTBYIOIIUX
peaxuii ¥ GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO HH(OpMAIIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHEeT U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMYECKH LEeIeco00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IEJISIX COXPAHCHHUS CBOETO 3/I0POBBS U
OKpY’KaroIllel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS HA JKUBbIE OpraHU3MBbI
ompeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHM3M YEJIOBEKA;

JUIs OOY4YaroIIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHUSA 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CJIETIBIX U CJIA0OBUIALINX 00YYAIOIIMUXCS: YMEHHUE HUCII0JIb30BATh PENIbe(PHO-TOUEUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.
TEMATHYECKOE IINTIAHUPOBAHUE

10 KUJIACC
Ne |Hanmenosauue pasnenos u|KomuuecTBo 4acoB [PrexTponmbie
/1T || TeM TIPOTPaMMBb! Beero|[Kontponshete |[[Ipaxtiaeckue |[(HdpOBLIE)
5AGOTEI 5AGOTEI 00pa3oBaTebHbIE
pecypenl

|Pa3;1e.11 1. TeopeTuyecKkue OCHOBbI OPraHUYECKOH XUMUM

1.1 |[Ipenxmer OpraHuYecKoi||3
xumun. Teopus cTpoeHUs
OpPraHUYECKUX COeTUHEHUN
A. M. bytneposa

|I/IT0ro 0 pa3eny H3 H ‘

|Pa3zle.11 2. YriaeBoaopoasl ‘

2.1 |[IpenenbHble 2
YTII€BOIOPOIBI — AIKAHBI

2.2 |HenpenenbHbIE 6 1
yIJIEBOOPO/ABI:  AJIKEHBI,
aJIKaTUCHBI, aJTKIHBI

2.3 ||[Apomatuyeckue 2
YTJIEBOIOPOIBI

2.4 |[TpupoaHbIe WCTOYHHKH]|3 1
yIJIEBOJAOPOOB M HUX
nepepaboTka

‘HTOFO 0 pas3zeiy H13 H ‘

‘Pame.n 3. Kuciaopoacoaepxaniue oprann4eckue coeJuHeHNs ‘
‘3.1 HCHI/IpTLI. deHon H3 H H ‘

3.2 ||Anpnerunsl.  Kapbonosbie||7 1
KUCIOTHI. CIIOXKHBIE dPUPHI

‘3.3 HyrneBoz[LI H3 Hl H H ‘
‘I/ITOI‘O 10 paszeny H13 H ‘

‘Pame.n 4. A3orcoaep:kauiye OpraHuyecKue CoeAHHeHus ‘




Ne |[HaumenoBanue paznenoB u||KoamdecTBo yacos ‘9H€KTpOHHHe
I/II | TeM MporpaMMBI Bcero|[Konrponbnsie |[[IpakTrueckue (mudpossie)
DPaGOTEI paGOTEI o0Opa3oBaTenbHbIC
pecypchl

4.1 |AMuHBI. AMHHOKHUCJIOTHL. (|3

benku
|I/IToro o pas3zeny HS H ‘
|Pa3z1e.11 5. BbicOKkoOMOJIeKYJISIPHbIE COeTUHEHUS ‘
5.1 |[TnacTmacchl. Kayuyxmn.||2

Boiiokna
|I/IToro o pas3zeny HZ H ‘
OBILEE KOJIMYECTBO|34 2 2
YACOB I10 ITPOT'PAMME
11 KJIACC
Ne |[HaumenoBanue paszzaenoB u|KomamdecTBo yacos ‘:‘)HGKTpOHHHe
1/t TeM mporpamMMb Beero|[Kontpomsasre |[[Ipaxtuueckue ||(WHPPOBBIE)

paBoTHI paBOTH o0pa3oBaTelbHbIC
pecypehl

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
1.1 ||Ctpoenue aToMOB. |3

[lepuognueckuii 3aKOH U

[Iepnonnueckas cucrema

XUMHUYECKHUX 3leMeHToB [l

N. Menneneena
1.2 ||Ctpoenue BelecTna.||4

MHuoroo6pasue BeuecTB
‘1.3 HXI/IMquCKHe peakiu HG Hl Hl H ‘
‘HTOFO 0 pas3zeiy H13 H H H ‘
‘Pas)le.ﬂ 2. Heopranuyeckasi XuMust ‘
2.1 |Meraumet 6| 2 | |
‘2.2 HHeMeTaJ'IJ'IBI H9 Hl Hl H ‘
2.3 ||[CBsA3p HEOpraHMYeCcKHX u|2

OpPraHHYECKUX BEIIECTB
‘I/ITOI“O 1o pazzaeny Hl? H H H ‘
‘Pa3zle.11 3. XumMus 4 :KU3Hb ‘
‘3.1 HXI/IMI/IH U KU3Hb H4 H H H ‘
‘HTOFO 0 pas3zeiy H4 H ‘
OBILEE KOJIMYECTBO|34 2 3

YACOB I10 ITPOTPAMME







