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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CpeTHEro 001Iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanum»,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalbHOW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B oOpa3zoBarelbHbIX oOpranm3anusax Poccuiickoit ®denepaiuu, peanusyrommx
OCHOBHBIE 00pa30BaTEIbHBIE IMPOTPAaMMBbl, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @®enepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pPa3pabOTKe MpOrpaMMbl 10 XUMHH, K OIPEIeIICHUI0 00mei
cTpaTeruu 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBJICHHOCTH ILEeNeH, COJEep>KaHus, pe3yJbTaToB OOydYyeHHUS U
TpeOOBaHMI K YPOBHIO NIOJTOTOBKU BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alliM, SIBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KUT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHONH CHUCTEME XUMHUYECKOTO O00pa3oBaHUsA. OTH IIEHHOCTH
KacaloTcsl MO3HAHUS 3aKOHOB NPHPOJbl, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YYaIOLINXCS HA YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJIEpPKaHUEe U MOCTPOEHUE
KOTOPOI'O OIpeJeseHbl B IMpOrpaMMe IO XHMUHU C Y4€TOM CHEUU(PHUKH HAyKd XUMHUH, €&
3HAa4YeHUs B MO3HAHUM MPHUPOJIbl U B MAaTEPUAIbHOM >KU3HU OOIIECTBA, a TAKXKE € yUYETOM 00LIUX
LeJied U NPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0Iero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(opMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarolleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeCTBYS C JpYrMMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbI0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMUsl KaK HayKa CO3HMJaTeNbHasl, KaKk Hayka
BBICOKUX TEXHOJIOTMI HallpaBlieHa Ha peLIeHHE INI0OaNTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMH M NPUHIMIAMH CpeaHero oouiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s



BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MPOJOJDKEHHU 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocraBisroliMMu  1peaMeTa «XuMus» SBISAIOTCA 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «OO0mIast 1 HeopraHMuYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJAEPKaHHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOI HAYKHU: cCHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIOUEHUEM
3HAaHUW U3 OOIIEel XMMMM) U OpraHndyeckoil xumuu. @opMupoBaHuEe JAHHOW CHCTEMbl 3HAHUUN
[P WU3Y4YEHUU HpeaMeTa O00ecleyuBaeT BO3MOXHOCTbh PACCMOTPEHHUS BCEro MHOTooOpasus
BEILECTB HA OCHOBE OOIIUX MMOHATHUH, 3aKOHOB U TEOPHI XUMUHU.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas xumus» u «O0Ias u HeopraHudeckas
XUMHS» chOpMHUpOBaHa B MPOTpaMMeE MO XMMHUU HAa OCHOBE CHCTEMHOIO MOJAX0Ja K M3YYEHHUIO
yueOHOro Mmarepuasa M 0O0YCJIOBIIEHA MCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENEeNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHHU BeLIeCTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHMUECKON TEOPHHM CTPOEHMS OPraHMYEeCKHX COEIMHEHUi, a
TaKK€ Ha YpOBHE CTEPEOXMMUYECKUX U IJIEKTPOHHBIX MPEJICTaBICHUH O CTPOCHUU BELIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COEAMHEHUH. B Kypce opraHnyeckoil XUMHUH IMOJy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero 0o0pa3oBaHUs MepBOHauYaIbHbIE
MIPEJICTaBJICHHS] 0 XUMUYECKON CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBONCTB BEILIECTB OT UX CTPOECHUS, O XMMUYECKOMN PEAKIINH.

[Tox HOBBIM yriiom 3peHus B NpeaAMeTe «XuUMUs» 0a30BOr0 ypOBHS paccMaTpHUBAETCs
W3YYECHHBII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS TEOPETUUYECKHM MaTepuan Hu
(hakToNOrMuecKue CBEICHHUS O BELIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XUuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJNYECKOTO0 3aKOHA C OOIIETEOPETUYECKHMX W METOJOJOTMYECKHX MO3UIHiA,
riy0)Xe MOHATh HCTOpUYECKOoe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o00oOmiaromeit 1o
O0OBACHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaXXHEHIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpXKaHUs, HWMEILUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMHU, pacKpbIBalOT €€ poJib B I03HABaTEIbHOU U
MPAKTUYECKON JEeSATeNbHOCTH YEeNIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBA B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHH, TIOMOTAIOT BBIMYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjaemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIHBATh MHGOPMAIIUIO M MPUMEHATH €€ A7 MOTIOJHEHUS 3HAHUM, pelleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coxaepxanue
y4eOHOTo npeamera « XUMHs» JaHHOTO YPOBHS M3Y4€HHUS OPHEHTHPOBAHO Ha (popMupoBaHHE Y
oOyyJaromuxcs MUPOBO33PEHUYECKON OCHOBBI Il MOHUMAaHUs (QUIOCOPCKUX MJEH, TaKUX Kak:
MaTepHalIbHOE €IMHCTBO HEOPraHMYECKOr0 U OPraHUYecKoro Mupa, oOyCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, MIO3HABAEMOCTh IIPUPOIHBIX SIBJIEHUHN IyTEM DKCIIEPUMEHTA
U peleHus] NPOTUBOPEUYMA MEXAy HOBBIMM (paKkTaMH U TEOPETUYECKUMHU MPEANOChUIKAMHU,
OCO3HAHME POJIM XMMUH B PEIIEHUM KOJOTMUYECKHX MpoOiieM, a Takke mpodiieM cOepekeHust
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.



B 1utane pemneHus 3ama4 BOCHHMTAHHS, PA3BUTUS M COIMAIU3ANUU  OOyJaIONINXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEACNCHUIO COJIEPKaHUS U TOCTPOEHUS
mpeaMeTa MmpelycMaTpuBaloT (HOPMHUPOBAHUE YHUBEPCATBHBIX yYEOHBIX ICHCTBUH, MMEIOIIMX
0a30BO€ 3HAYCHUE IS PA3JIUYHBIX BHIIOB JACSITCILHOCTH: PEIICHHS MPOOJIeM, TIONCKa, aHAIH3a U
0o0paboTkn WHPOpPMAIUK, HEOOXOTUMBIX JUISI TNPUOOPETCHUS OIbITa MPAKTHYCCKOW U
HCCIICI0BATSILCKOM NeATECIBHOCTH, 3aHIMAIOIIECH BaXKHOE MECTO B ITO3HAHUU XUMUU.

B mpaktuke nmpenoiaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHus, TPU  ONPEIEICHUU  COJACPKATEIHHOU
XapaKTEePUCTHKU IIeJIeH H3ydeHUs TMpeaMeTa HaNpaBJICHHEM TEPBOCTEIICHHOW 3HAYUMOCTHU
TPAAUIIMOHHO TpHU3HAETCS (POPMHUPOBAHME OCHOB XHMHMUECKOW HAyKHM Kak oOmactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW [EATETbHOCTH 4YeJIOBeKa M Kak OJHOrO U3
KOMIIOHEHTOB MHUPOBOU KyJdbTypbl. C METOJAWYECKOW TOYKH 3pEHHS TaKOW TOIXO0M K
OTIPENICTICHUIO 1IeJIeH U3YUYCHHUsI TIPEIMETa SBJISICTCS BIIOJTHE OMPaBIAaHHBIM.

CornacHO MaHHOW TOYKE 3PEHHS TJIABHBIMH IEJISIMH W3YYCHHS TMpeaMeTa «XuMUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAaHHE CHCTEMBbl XHUMUYECKHX 3HAHMA KaK BAXKHEWINEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOU JIe)KAT KIFOUEBHIE TIOHSTHS,
(dbyHIaMEHTaNbHBIE 3aKOHBI U TEOPHUU XUMHUHU, OCBOCHHUE S3bIKa HAayKH, YCBOCHHUE H
MMOHUMAHHUE CYIHOCTH JIOCTYITHBIX OO0O0OIEHNI MHPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJICHHE C UICTOPHUEIN UX PA3BUTHS U CTAHOBIICHHUS;

e (GopMHUpPOBAHHME W PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHHS BEIIECTB U
XUMUYECKUX PEaKIMi, HEOOXOIUMBIX JJIsi MPUOOPETCHHUs] YMEHUN OPHUEHTHUPOBATHCS B
MHPE BEIIECTB U XUMHYECKUX SABJICHUM, UMEIOIIUX MECTO B MIPUPOJEC, B MPAKTUUECKON U
MOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHUH U CIOCOOOB JESITCIBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHCHHMEM XHUMHUYECKOTO OSKCIEPHUMEHTa, COOMIOJIEHHEM TIpaBWJI 0O€30MacHOTO
00OpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ stum, comepxkarenbHasi XapakTepUCTHKA LEJIeH 1 3aJa4 U3y4eHUs peaMera B
porpaMMe Mo XMMHHM YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMH MPUOPUTETAMU
B cHUCTeMe cpemHero ooOmero oOpazoBaHus. CerojgHs B TNpENOJaBaHUKW XUMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOYTeHHE MPAKTUYeCKOW KOMIIOHEHTE CoJep:KaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIMYCKHHUKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIQJICIONIET0 HE HAOOpOM 3HAHMI, a (PYHKIIMOHAIBLHON I'PaMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHUSIMH aKTUBHOTO MOJyYEHUs] 3HAHUU U MPUMEHEHHS UX B PEAIbHOW KU3HU JUISl PEIICHUS
MPaKTUYECKUX 3aa4.

B cB3u ¢ »TMM 1Opu u3ydeHHHM MpeaMera «XUMHUS» JOMHUHUPYIOLIEE 3HAuYCHHE
MPUOOPETAIOT TaKue IeNK U 3a7a4uu, KakK:

ajanrtanus  0oOydJalolmuxcss K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
(dbopMHUpOBaHHE WHTEIJIEKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€amMoOOpa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEJIbHOMY HPHUHSATHUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KITIOYEBBIX KOMIICTEHITHI),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUYCHUE IS PA3IMYHBIX BHUJIOB JICATEIHHOCTH: PEIICHHS MpoOIieM,
MOUCKa, aHanmM3a W 00paboTku WHPOpMAIMK, HEOOXOMUMBIX Ui TPUOOPETEHHUS OIbITa



JEATeIbHOCTH, KOTOpasi 3aHMMAET BAYKHOE MECTO B TO3HAHUHM XHMHUH, a TAKXKE Ul OLEHKH C
MO3UIIMIA YKOJIOTHYECKOH 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB
Ha OpPraHU3M YeJIOBEeKa U MPUPOIHYIO CPENY;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHH B
COOTBETCTBUH C KU3HCHHBIMU MTOTPEOHOCTSMH, UCIIOIB30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JIJIsl TIOUCKA U aHaIHM3a y4eOHOH M HayYHO-TIONYJIIPHON WH(POPMAIUK XUMUYECKOTO
COJIepIKAHUS;

(dbopMupOBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HAOJIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
9aCTHOCTH, MPH TUTAHUPOBAHHUHU U TIPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyJarommxcsi yOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHMHM, €€ BaXHOM PpOJM B  pEIIEHUH IJI00AJbHBIX MpoOJIeM  palMOHAIBHOTO
MIPUPOJIOTIONIF30BAHMS, TIOTIOJNHEHHSI JSHEPTETUYECKAX PECYpPCOB W COXPAHEHHs MPHPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpPEeKHOTO OTHONICHHS K TMPHPOJIE U CBOEMY
3JI0OPOBBIO, & TAK)KE MPHOOPETEHUS OMBITA MCIIOJF30BAHMS MOJYYCHHBIX 3HAHWHA JUTS TTPHHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKIMH SIBJICHUSMHU.

B yuebHOM 1u1aHe cpemHero ooOmero oOpa3oBaHHs Y4YeOHBIH TpeaMeT «XHUMHUA»,
n3y4aeMblii Ha 0a30BOM YpOBHE, SIBJISETCS 00s13aTENIbHBIM YU€OHBIM MTPEIMETOM.

OOmiee uncio yacoB, OTBEAEHHBIX IJI M3YYEHUS XMMHUHU, Ha 0a30BOM YpPOBHE CPEIHETO
obmero obpazoBaHusi, cocraBiser 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Hegemo), B 11
knacce — 34 vaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTruyeckne 0CHOBbI OPraHUYeCKONH XUMUH

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUCHUE B TMOJIYUCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHruueckux coequHenunit A. M. byrieposa,
e€ ocHOBHBIC moOJOXeHUs. CTpyKTypHBIE (OPMYIBl OPraHUYECKUX BeEMIeCTB. ['OMoorus,
n3oMepusi. XUMHUECKas CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpenacraBnenne o  kimaccupuKalMK  OpraHMyeckux  BemecTB.  HomeHkmarypa
OPraHWYECKUX COEAMHEHUW (cucTeMaThdeckas) W TPHUBUAIbHBIE HA3BaHUSA BaKHEHIINX
MPEACTaBUTENCH KJIaCCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METObl M3YUYCHHsI BEIIECTB M WX MPEBpAIEHUI: 03HAKOMJICHUE C
o0pasramMu OpraHMYecKuX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJEITUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAONIOJACHHE ¥ ONUCAHWE JEMOHCTPAIIMOHHBIX OMBITOB IO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuH (IJIaBJIeHHEe, OOYTIMBAaHKUE W TOPEHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MIPE/ICTAaBUTENIN aJIKaHOB: (PU3MUecKWe M XUMHUYECKHE CBOWCTBA (peakiuy 3aMelIeHUus U
TOpEeHUs ), HaX0XkA€HHUE B IPUPOJIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTHIEH U MPOMWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIOr€HUPOBAHUS, THIPATALIUN, OKHCICHUS U MOJIMMEPHU3aLIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKHH psii. ALETHUIEH —
MPOCTENIINI PECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOTyISHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE U XUMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmueckas CBA3b MEXIY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3IMYHbIM KjaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TEeperoHka, KpPeKUHT
(TepMuYecKuil, KaTaTUTHUYECKUl), muponu3. [IpoayKkTel nepepaboTku HEPTH, UX IPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M MX MPEBPALICHUI: O3HAKOMJIEHUE C
oOpa3iaMu miacTMacc, KaydykoB U pe3uHbl, komekuuu «Hedp1e» u «Yronb», MoaenupoBaHme
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTCHONPOU3BOJIHBIX, IMPOBEACHUE MPAKTUYECKON pPaOOTHI:
MOJYy4YeHHUE 3TUJICHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnbie 3amaun.




Bbruncinenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBAa WJIM MPOJYKTa PEAKIHUU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB WM IIPOJTYKTOB PEAKIIUH).

Kuciopoacoaep:kamye opranuueckue coeJuHeHus

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHAE CBOMCTBA (pEakUWW C aKTUBHBIMH METaNIaMH, TaJOre€HOBOJOPOJAMH, TOPEHHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpPraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTHUJICHIIIMKONb W TIHWIEPHH: CTPOCHHE, (Qu3mueckue u
XAMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO IIEIOYHBIMHI METaNIaMH, KAUeCTBEHHAs PEaKIus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@deHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anpnerunbl M kemouwvl. DOpManmbAETHI, amneTaTbIACTHA: CTPOCHHE, (QH3MUYECKHE W
XMMHYECKAE CBOWCTBA (PEAKIMM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTHI:
CTpOCHHUE, PU3NUECKUE ¥ XUMHUYECKHE CBOMUCTBA (CBOMCTBA, OOIIME ISl KiTacca KUCIIOT, PeaKIus
sTepuduKanum), MoyydeHHe U mnpuMeHeHue. CrTeapyHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbIE KApOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX FPUPOB.
Kupsl. 'maponus xxupoB. [Ipumenenne sxupoB. buonorudeckas poib KUPOB.

VYrneBojpl: cocTaB, KiacCU(pUKaAIUs YIIIeBOI0OB (MOHO-, TU- U MoHUcaxapuibl). I moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TJIOKO3bI), HAXOXJIEHHWE B MPHPOJE,
puUMeHeHue, ouonoruueckas poib. otocunte3. pykro3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue Kpaxmaia U LEJUTI0I03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHS C HOJ0M).

DKCrepUMEHTANIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MPEBpaIlCHUIi: MpPOBEACHUE,
HaOMIOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa c¢ ruapokcuaom Mmenu(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMajga C HOJIOM), MPOBEJIEHUE MPAKTHUECKOW pabOThI: CBOMCTBA pPacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boerunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00BEMa, KOIWYEeCcTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMd IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcoaeprkalye OpraHn4ecKue CoenHEHHS.



AMHHOKHCIOTBI Kak amQoTepHble OpraHuyeckue coenuHenus. dDusndyeckue u
XMMUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe TIiMiuHA). buonorndeckoe 3HaueHue
aMHHOKHUCIOT. [lenrTumap.

Benku kak mpupoIHBIE BBICOKOMOJIEKYISIpHBIE coeauHeHus. [lepBuynas, BTOpHYHas U
TPETUYHAsE CTPYKTypa O€nKoB. XHMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJIU3, JCHATYpAIHs,
KaueCTBEHHbBIE PEAKIIMY HA OEIIKH.

DKcIeprMEHTabHBIE METOJbl M3YUEHHsI BEUIECTB M MX IpEeBpallleHUil: HaOIroneHue U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATYpalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu 6eIKOB.

BbicokoMosiekyasipHbIe cOeINHEHHs

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYJSIPHBIX COCIMHEHHN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTETECHb IOJMMEPU3AllNK, CpEeIHss MoJieKyhsipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHHI — MOJIMMEPHU3aLns ¥ TOJTUKOH ICHCAITHSI.

DKcIeprMEHTaTbHBIE METOJIbI M3YYEHHUS! BEIIECTB M HMX IMPEBPAICHUA: 03HAKOMIICHHE C
00pa3aMu IPUPOIHBIX H UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanusanus MeXnpeIMETHBIX CBA3€H NPU U3y4EHUHM OopraHndeckod xumuu B 10 kmacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OONIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK H
MOHATHH, SBISIONIMXCS CUCTEMHBIMH TSI OT/ICTBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmie ecTecTBEHHO-HAy4Hble IOHSATHS: SIBICHME, HaydHbIH (pakT, TMIoTesa, 3aKOH,
TEOpus, aHajiu3, CHUHTE3, KiIacCUpUKaMs, MEePUOAUYHOCTb, HAOIIOJCHUE, HW3MEpPEHHeE,
HKCIEPUMEHT, MOJEITUPOBAHHE.

dusuka: Matepus, YHEPTUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPreTHUECKUI YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOEe COCTOSIHUE BEIEeCTBA, (PU3MUECKUE BETUYMHBI U €ANHULIBI
UX U3MEPEHUS.

buosorus: knerka, opraHusMm, Ouocdepa, oOMEH BelECTB B OpraHusme, (poTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TIOJIE3HbIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHomnorus: nuieBble MPOAYKThl, OCHOBBI PAllMOHAIILHOTO IMUTAHUS, MOIOLINE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHUE MpenapaThbl, MaTepuanbl U3 UCKYCCTBEHHbBIX U CUHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XMMHUH

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. JEKTPOHHAs 00OJIOYKA.
DHepreTHyecKue YPOBHH, MOJTYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- anemenTsl. OCOOEHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTAISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTYpalrs aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xumMuueckux osnemenros . .
MenpneneeBa. CBsi3b NEpUOJUYECKOTO 3akoHa M Ilepumoanueckoil CHUCTEMBl XUMUYECKUX
anemenToB JI. . MenpeneeBa ¢ COBpEMEHHON TEOpHUE CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU



M3MEHEHHUS CBOMCTB XMMUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BELIESCTB
10 TpyIaM U neprojaM. 3HaueHUE MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BeliecTBa. XUMHUYECKas CBs3b. Buabl XUMHYECKOM CBsI3UM (KOBaJEHTHas
HEMoJIApHAs W TOJISIpHAsl, MOHHAS, METaJuTmueckas). MexaHu3mbl oOpa3oBaHHs KOBAJICHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBsa3p. BajaeHTHOCTD.
DneKTpooTpUlaTesbHOCTh. CTeneHb OKUCiIeHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. THMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKH.

[TonsiTue o qucnepcHbIX cucteMax. ICTUHHBIE M KOJUIOMAHBIE PacTBOPBI. MaccoBas J10J1st
BEIIECTBA B PaCTBOPE.

Knaccudukanus Heopranumueckux coenvHeHuil. HomeHknaTypa HeEOpraHWYECKHUX
BEIIECTB. [ eHeTMyecKass CBS3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKAINMNX K Pa3IMYHBbIM
KJIacCaM.

Xumunyeckass peakius. Kraccudukanus XUMUYECKMX peakiuil B HEOpPraHM4ecKou Hu
OPraHNYeCcKO XMMHUH. 3aKOH COXPAHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALLCHUS
SHEPIrUU MPU XUMHYECKUX PEaKIHsX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT Pa3IU4HbIX (axTopoB. OOpaTHMble peakluu.
Xumuyeckoe paBHOBecHE. DakTOPbI, BIMSIONIME HA COCTOSHUE XUMHUYECKOTO PABHOBECHS.
[Tpunnun Jle [latense.

DnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaIbHAas, IIEJTOYHAs.

OKHCIIUTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YyYEHHs BELIECTB M HMX IPEBPALICHUMN: JEMOHCTPALIMS
tabimun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3yueHue
MoJeNiell KpUCTAIIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHUue JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3jiokKeHHe IMEePOKCHAa BOJIOPOAAa B MPHCYTCTBHM KaTaiu3aTopa,
OIIPENIETICHUE CPEeJllbl PACTBOPOB BEILECTB C MOMOIIBI YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKON paboThl «BnusHue pa3nuuHbIX (aKTOpoOB Ha
CKOPOCTh XUMHUUYECKON PEAKLIUM».

Pacuérnbie 3agaun.

Pacuérel o ypaBHEHUAM XMMHUYECKHX PEAKLUNA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOIb30BAHUEM MOHATHUS «MACCOBAsI IOJISI BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramnel. Ilonmoxxenue HemeramnoB B Ilepuoanueckoil cucTteMe XHUMHUYECKUX
anemeHnToB JI. M. MeHnneneeBa M OCOOCHHOCTH CTPOEHHUs aToMoB. DU3MYECKHE CBOWCTBA
HEMETAIIJIOB. AJIIOTPOIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, pocdopa u yriepona).

XVUMHYECKHE CBOWCTBA BAXKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJIOPOHBIX
COEIMHEHUH).

[IprmeHeHne BaKHENIINX HEMETAIIJIIOB U UX COEAMHEHUN.

Mertaiel. [lonoxenue meramioB B [lepuoauyeckoil cUCTEME XMMUUYECKUX JIEMEHTOB [].
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaisioB. OOimiue
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¢u3nveckue cBoiicTBa MeTayuioB. CIUIaBBI METALIOB. DIIEKTPOXUMUYECKUN DSl HANPSHKCHUN
METaJLJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEMIIUX METAJIOB (HATpWil, Kalud, KaJbIMH, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OOmre cnocoObl mosrydeHust MeTauioB. [IprMeHeHne MeTayuioB B OBITY U TEXHHKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX MPEBpALICHUN: H3yYeHUE
KoJuleKuuu «MeTajuibl M CIUTaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATBHBIX
3ama4, HaOJNIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JTAOOPATOPHBIX  OTIBITOB
(B3amMoOIeHiCTBHE THUAPOKCHIA ATIOMHUHHS C PACTBOPAMHM KHCJIOT U IIEJouYel, KauyeCTBEHHbBIC
peaKkIiy Ha KaTHOHBI METAJIIIOB).

Pacuérnnie 3agaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa Tra3oB MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponps xumun B 006ecTiedeHNH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pa3BUTHU MeAWIUHBL. [loHATHE O HAydHBIX METOJaX IMO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX TMPHUHIMIAX [POMBIILICHHOTO TOJYYCHHS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MAaTEpHAalbl,
KOHCTPYKIIMOHHBIE MaTepHualibl, KPacKH, CTEKJIO, KepaMHKa, MaTepuajbl IS JJIEKTPOHUKH,
HaHOMaTepHalbl, OpPraHUYECKUE U MUHEPAIbHBIC YA0OPCHHUSI.

XuMHUS U 3I0pOBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MPENapaTos,
npaBuiia 0€30MaCHOTO MCIIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzarus MeXnpeIMETHBIX CBSI3CH MPU M3YYCHUHU OOIIECH U HEOPraHUYECKOW XMMHUU B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, SBJISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAaY4YHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIIM3, CUHTE3,  Kiaccudukanus, NEePUOANYHOCTh,  HAONIOACHHE,  AKCIICPUMEHT,
MO/JICJIMPOBAHKE, U3MEPECHUE, SIBJICHUE.

®dusuKa: Marepus, PHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HU30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, YHEPT€TUYECKUN ypOBEHB, BEIIECTBO, TENO, 00BEM, arperatoe
COCTOSIHUE BEIIECTBA, (PU3MUCCKHIE BETMYUHBI U CAMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TOPO/IBI, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuaios, CEIIbCKOXO35IUCTBEHHOE MIPOU3BO/ICTBO, MUIIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
npenapaTroB, IPOU3BOJACTBO KOHCTPYKLIHMOHHBIX MaTepUANIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero o0miero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero oOuiero o0pa3oBaHus ABJISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeameTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oo6pazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOW TPAKTAHCKOW HJICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIENICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLIUMH LEJOCTHOW CHUCTEME XUMHUYECKOTO
o0pazoBaHus;

HaJIM4YME NPABOCO3HAHMS SKOJOIMUYECKOHW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIEIH U
CTPOMTH J)KU3HEHHBIE IIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATENIBHOW JEATENbHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMM M HJ€aJaMH POCCUICKOro
IPaXJaHCKOro oOlIecTBa, NPUHATHIMH B OOILIECTBE HOPMaMU U IpPaBUJIaMU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUUECKOW [JESITeNbHOCTH OOyyaroluxcs [0 pealu3aluu
IPUHATHIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxxIaHCKOro BOCIIMTAHUSA.

0CO3HaHMS 00YYaIOUIMMHCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00s3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

IIPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBHJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JAEATEILHOCTU MPH CO3/IaHUU YUE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAy4HOMY HAacJEAUI0 OTEYECTBEHHOMU
XUMUHY;
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YBOKEHUS K IPOIIECCY TBOPUECTBA B O0JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTMDKCHUS HAyKH €CTh PEe3yJbTaT JJIUTEIBbHBIX HAONIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IIOCTOSIHHOTO TPYy/1a YIEHBIX U MPAKTUKOB;

WHTEpeca M T[O3HABAaTEIbHBIX MOTHBOB B TMOJYYECHHU U TOCIEAYIOIIEM aHau3e
WH(OPMALIAN O MEePEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBE/ICHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATHHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U MTPABOBBIX HOPM H OCO3HAHHE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMHpOBaHMS KYJIbTYPHI 310POBbSI:

MMOHMMAaHMs TIEHHOCTEW 370pOBOTO W 0€30MacHOro o0pas3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

cOOIO/IeHNs TPaBWJI OE30IMAaCHOTO OOpaIlleHus C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICATSITHBHOCTH,

MOHMMAHMS [EHHOCTH TPaBWJI WHIWBHIAYAILHOTO M KOJUICKTHBHOTO O€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIIOJICH;

OCO3HAHHUS TOCJIEJACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTpEOJIEHUS alIKOTOJIS,
HapKOTUKOB, KypeHHUSI);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIIEI0BATEIbCKON JIeATEIbHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUUYECKUX 3aJlad COLMAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lnyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUSA K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieit mpodeccu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 001IeCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE TTPUPOJIHON U COLIMATTBHOU CPEeIbl;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIONIB30BAHUS JOCTHKEHUN XUMHH Ui PELISHUS! BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS JEHCTBHUI, MPHUHOCSIIMX BpEJ OKPYXKAarollel MpUpOJHON cpene,
YMEHHsI TIPOTHO3UPOBATH HEOIAroNpHUsTHBIE SKOJIOTHUECKHE TMOCIEACTBHUS MPEINPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIW4YUs PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OTBITA
NESITELHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
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MO03HABATEIbHOM, KOMMYHHKATUBHON M COIIMAIbLHON MPAKTHUKE, CHIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOW MTPaKTUKU;

MOHUMaHUS CHenu()UKA XUMHH KaK HayKH, OCO3HaHHS e poimu B (HOPMUPOBAHHU
palMOHAIBLHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOLIEM
MHUpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHny npobiieM COXpaHEHUs! PUPOIHOTO PAaBHOBECHS;

yOESKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJIi COBPEMEHHOM LMBUIIM3ALUMU: B €€
I'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEIEHUH IJ100abHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTUYecKOM, MHUIIEBOM M HKOJIOTMYECKOM Oe30IacCHOCTH, B Pa3BUTHUM MEAWLIMHBI,
o0ecreueHny yCIOBUM YCHENIHOTO TPyia U SKOJIOTMYECKH KOM(POPTHON JKU3HHM KaXKIOTro YjieHa
o0111ecTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: IOHHUMAaHMs CYIIHOCTH METOJIOB IIO3HAHMUS,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJIb30BATh IMOJIyYaeMble 3HAHUS IS
aHaJin3a U OOBACHEHUS SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHS JieJaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JJIS1 PELICHUs Tpo0IemM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpEeca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHHM B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSAMU;

HHTEpeca K OCOOEHHOCTSAM TpylJa B pasiuyHbiX chepax npodeccnoHaIbHON
JESITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaqMeTHble pe3ysbTaThl OCBOCHHUs Y4eOHOro mnpenMmera «XuUMUS» Ha YpPOBHE
cpeaHero oO1iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA MEXAUCIUILIMHAPHBIE
(MexXnpeaMeTHbIe) 00LeHaAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnery@uKy METoJI0B MO3HAHMUS, UCTIONIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SBJCHHUE, MPOLECC, CUCTeMa, HAayyHbIH (aKT, MPUHLUI, TUIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeIOBaHUEe, HAOII0IeHUEe, N3MEPEHHE, IKCIIEPUMEHT U JIpyTue);

yHUBEpCajJbHble  y4eOHble  JeiicTBMs  (TO3HaBaTelbHbIE,  KOMMYHUKAaTHBHBIE,
peryiasTuBHbIE), obecreunBarone (GopMupoBaHHE (QYHKIMOHAIBHOW TI'PaMOTHOCTH H
COLIMAIBHOM KOMITETEHIIMH 00yJaromuxcs;

CIOCOOHOCTh ~ OOYYAIOIIMXCSl  MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCLUILIMHApPHBIE,
MHUPOBO33pPEHUYECKHE 3HAaHMs W YHHMBepcalbHble ydeOHbIe JAEHCTBHS B IO3HABATEIBbHOM U
COLIMATIBHON IIPAKTHKE.
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MetanpeaMeTHbIe pe3yabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIBHBIMU YUCOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYIS THBHBIMU JICHCTBUSMU.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU 1€iCTBUAMM:

1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aKTYaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpENEeNsATh e JeATEeIbHOCTH, 3aj]aBas MapaMmeTpbl U KPUTEPUU HMX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIHHOCTH C MMOCTABICHHBIMU IICJISIMH;

WCIIONb30BaTh TMPU OCBOCHUHM 3HAHUN MPHUEMBI JIOTUYECKOTO MBINLIIEHUS — BBIICTSATH
XapaKkTepHbIe TPU3HAKKM TIOHSATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS I 00ObSICHEHUS OTNIETbHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUHU IS KJIaCCU(UKAITUU BEIIECTB U XUMHUYECKUX PEaKIIHil;

YCTaHABIUBATh MPUYNHHO-CJIC/ICTBEHHBIC CBSI3U MEXKIY U3YYaeMbIMU SIBJICHUSIMU,

CTPOWUTH JIOTHYECKHE pACCY)KICHHS (MHAYKTUBHBIE, JACIYKTUBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pACCMaTPUBAEMBIX SIBJICHUSAX, (POpMyIHpoBaTh
BBIBOJIBI U 3aKITFOUCHMUS;

MPUMEHSTHh B TIPOIIECCe TIO3HAHUS, UCIOIB3YEeMbIE B XUMHU CUMBOJINYECKHE (3HAKOBBIC)
MOJIENH, TPEe0OPa30BHIBATH MOICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUYECKOW PEAKIMU — TPU PEIICHHH Y4eOHBIX
MMO3HABATENBHBIX M MPAKTHYECKUX 3a]1ad, MPUMEHSATh HAa3BaHHBIC MOJICIBHBIC MPEICTaBICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMHUUYECKUX PEAKITUH.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O IMO3HAHMS BEIICCTB U XUMHUECKUX PEAKIIHA;

dbopmynupoBaTh 1EAM W 3aJadd  HCCIEIOBAHHS, WCIOJB30BATh IIOCTABICHHBIE |
CaMOCTOSITEIBHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYSCTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
JUTsi POPMHUPOBAHUS TUTIOTE3BI TI0 TTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BJIaJICTh HABBIKAMHU CaMOCTOATEILHOTO TUIAHUPOBAHUS M TIPOBEICHUS YYECHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJOM IPOIECcca, CAMOCTOSITEIBHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHPOBATH OOOOIIEHHUS W BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB MCCIICIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJACTAHHOMN
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U MPOEKTHON JesSTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33J1a4, TPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHUSI.

3) pabora ¢ undgopmanmei:

OpUEHTHUPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHPopManuu (HAy4HO-TIOMYJIsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeta),
aHAIM3UPOBaTh HWH(GOPMAIIMIO Pa3NUYHBIX BUAOB M (OPM TpEACTaBICHUS, KPUTHUYECKH
OLIEHUBATH €€ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCT;

(dbopMmynupoBaTh 3ampoCchl U TMPHUMEHSTh Pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
uHpopManuy, HeOOXOAUMOM /ISl BBITIOTHEHHsI YUeOHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;
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CaMOCTOSITEIILHO BBHIOMPATh ONTUMANIBbHYIO (pOpMy TpeacTaBieHuss HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOJIHIIbI, PUCYHKU U APYTHE);

WCIIONb30BaTh HAYYHBIM SI3BIK B KadeCTBE CpEJACTBA TNpU pPadOTE C XUMHUYECKOH
uHpOpMaNKeli: TNPUMEHATh MEXIpeAMETHbIe ((PU3MUYEeCKHe W MaTeMaTHYecKue) 3HaKd W
CHMBOJIBI, POPMYIIBI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCII0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OBiajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€lCTBUSIMHU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKJIa€MOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIHPOBATH CBOM TMPEUIOKEHUS OTHOCHUTEIFHO  BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB IMMO3HABATEIBHOUN JEATEIILHOCTH, TOTYUYECHHBIX
CaAMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBINIOJHEHHH XHMHUYECKOTO
OKCTIEPUMEHTa, NPAKTUYECKOH padOThl MO HCCIEAOBAHUIO CBOWCTB HW3y4aeMbBIX BEIIECTB,
peanu3anyu y4eOHOTO TMpoekTa W (HOPMYITHpPOBATH BBIBOJBI IO PE3YJIbTaTaM IPOBENEHHBIX
HCCIeI0BaHUM TTyTEM COTJIACOBAHMSI TIO3UITUI B XO7€ OOCYK/IEHUS U 0OMEHA MHEHHUSIMH.

OgiaeHnne YHUBEPCATbHBIMU PEryJISITHBHBIMY I€HCTBUSIMH:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATENBbHYIO NIEATEIbHOCTb,
ompezenss e€ LUeNu U 3a/a4M, KOHTPOJIUPOBATh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh
MpeuUIaraeMblii AJITOPUTM JICHCTBHUI TIPU BBITIOJHEHWH YYEOHBIX M HMCCIEOBATENBbCKUX 3a7ad,
BBIOMpaTh Hanbosee F3(h(PEeKTUBHBIN CIOCOO UX PEIIEeHUS C YIETOM TMOJIYYCHHsI HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEAKIUX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JESATENIbHOCTM Ha OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHHS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:

chOpMUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTaBISIOUIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJM XMMHUU B TO3HAHWUU SIBJICHUNW NOPUPOJBI, B (POPMUPOBAHUU
MBIIIJIEHUS. U KyJAbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM Asist
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaroIINe
MOHATHUSA (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAasi 000J104YKa aTOMa, MOJIEKYJa, BAJIEHTHOCTD,
ANIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH O0O0BEM, yIJIEpOIHBIH  CKeJerT,
(GyHKUIMOHATBHAS TPYIIa, pajuKkal, H30Mepus, U30Mepbl, TOMOJOIMUECKHH psAJ, TOMOJIOTH,
YIJI€BOJOPOBI, KHCIOPOA U a30TCOAEPIKAIINE COSAUHEHHs, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COEJUHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. bBytnepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3bIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEXKAIIUE B OCHOBE MOHUMaHUS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOTMYECKHE CBEIEHHs O CBOMCTBAX,
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COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJIb30BAHUH BAKHEUIITUX OPraHMYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH JeATEIHbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKHA MOHSATHIA, YCTAHABINBATH
WX B3aUMOCBSI3b, UCTIOJB30BATh COOTBETCTBYIOIINE TIOHSTHS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIH30BATh XUMHYECKYIO CHUMBOJIMKY JUISI COCTaBIICHUS
MOJICKYJISIPHBIX H CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (POPMYIT OPTaHUYECKUX BEIICCTB
Y YpaBHCHUU XUMHUYECKUX pPEaKIUi, U3rOTABJIMBATH MOJCI MOJICKYJI OPTraHHMYECKUX BEIICCTB
JUTSL WJUTFOCTPAITIH HX XUMHUYECKOTO M TTPOCTPAHCTBEHHOTO CTPOCHHS,;

c(OPMHUPOBAHHOCTh YMECHHI yCTAaHABIMBAThH MPUHAICKHOCTh H3YYCHHBIX OPTraHUYeCKUX
BEIIECTB 10 WX COCTaBy W CTPOCHHIO K OMPEICIEHHOMY KIIACCY/TPYIIEe COCIMHCHUN
(YrJIeBOoIOpOJIbI,  KUCJIOPOJ M A30TCOJCPIKAIIUE COCJAWHEHHUS, BBICOKOMOJICKYIISIPHBIC
COCJIMHEHUS), JaBaTh MM Has3BaHHWs Mo cucreMarmueckoid HomeHkmarype (IUPAC), a rtakxe
MPUBOJIUTh TPUBHATBHBIC HAa3BaHHUS OTJCIHHBIX OPraHUYECKHX BEIICCTB (ITHJICH, TPOTIHIICH,
alleTHJICH, JTHJICHTJIMKOJb, TIUIEPUH, (PEeHON, (GOpMalbICrua, aleTalbJerha, MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICWHOBAs KUCIIOTA, CTEApWHOBAs KUCIIOTa, TIIFOKO3a, (PpPyKTO3a,
KpaxmaJi, IeJITi0103a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHJBI XUMHUYCCKOW CBS3H B OPraHHUYCCKHUX
COeIMHEHUX (O/IMHAPHbIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHX
BemecTB A. M. bytiepoBa a1 0ObSICHEHHS] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOCHHME, (PUIUUYECKHE U
XMMHYECKHE CBOMCTBA TUMMUYHBIX MPEICTaBUTENIEH PA3TUYHbBIX KIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, ATaH, ATWICH, MNPONMWICH, aleTwieH, OyramueH-1,3, merunOyraamen-1,3, OeHso,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHAs U YKCYCHas
KHUCTIOTBI, TJIIOKO3a, Kpaxmall, LeJIiojo3a, AaMHHOYKCYCHAas KHCIIOTa), WUIIOCTPUPOBAThH
FeHETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUYECKUX peakuuil ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YIJIIEBOJOPOAHOTO CHIPhS
(HedTb, TPUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEpPepadOTKU U MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKHUM YypaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA HJIM MPOAYKTa PEAKIMH MO W3BECTHHIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WM MIPOTYKTOB PEaKIUN);

chOpMUPOBAHHOCTh YMEHUMN BJIAJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJAaX Hay4HOTO
MO3HAHUS, HCMHOJb3yeMbIX B XWMHUU TpPH M3YYCHHHM BEIIECTB U XUMHUYECKUX SBIICHUHN
(HabOnrofeHue, W3MEpEHUE, OKCIEPUMEHT, MOJCIUPOBAHUE), WCIOIb30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUSA JUIS IPUHSATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COONIO/IATh MpaBUja MOJIb30BAHUS XUMHUUYECKOW MOCYIOHN U
nabopaTopHBIM 000PyIOBaHUEM, a TAKXKe MpaBuiia OOpalleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBIIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;
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c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(npeBpaleHHs] OPraHUYECKUX BEILECTB IPU HAarpeBaHUM, NOJYYEHHE 3TUJIEHA U U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAaKIMU OPraHMYECKUX BEILIECTB, JI€HATypauus OEJIKOB IpHU
HarpeBaHUH, [IBETHbIE pEaKUU OEJIKOB) B COOTBETCTBUHU C IPABHJIAMU TEXHUKHU 0€30M1aCHOCTHU
pu oOpalleHuH C BEIIECTBAMHU U Ja0OpPaTOPHBIM 00OPYIOBAaHHEM, MPEJCTABISATh PE3YIIbTATHI
XMUMHMUYECKOTO D3KCIEpUMEHTa B (OpME 3aluCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(bopMynHpOBaTh BHIBOABI HA OCHOBE ITHX PE3yJIbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBA MaccoBOM HHpopMmaluu, UHTEpHET U IpYyTrux);

cOpMUPOBAHHOCTh YMEHMH COOJIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIECO00pa3HOro
MOBEACHHUA B OBITY U TPYNOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell IMPUPOIHOM cpenbl, 0CO3HABaTh ONMACHOCTh BO3ACWCTBUS HA JKHUBBIE OPraHU3MBbI
ONpeeNIEHHBIX OpPraHUYECKHUX BeUIecTB, MOHMMAas cMbici mnokaszarens [I/IK, mosicHsaTs Ha
IpUMepax CcrocoObl YMEHBIIEHHs] U IPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIg 00ydaroUuuXxcs C OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBBSI: YMEHHE NPHUMEHSTbH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUUECKUX SIBJICHMIA;

JUISL  CIIEMBIX W CIA0OBUIAIIMX OOYYAIOIMIMXCA: YMEHHE WCIOJb30BaTh peilbedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.

11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOmass W HEOpraHudecKas XUMUs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHMHYECKOW COCTaBIIAIOIMICH ECTECTBEHHO-
Hay9HOW KapTUHBl MHpPA, POJM XUMHH B IO3HAHWM SBJICHUN NPUPOABI, B (OPMHUPOBAHUHU
MBIIIUICHASI U KYJIBTYPHl JUYHOCTH, €€ (YHKIIMOHAJIBLHOW TI'PaMOTHOCTH, HEOOXOIUMOM st
pelieHusT TMPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICGHHS K CBOEMY
3J10pOBBIO U MPUPOJHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIOJIAraroIiue
MOHATHUSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOIIL, S-, P-, 0- 3IIeKTpOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTaJUIMYECKas  peIIETKa, TUIMBl XMMHYECKUX  PEaKIU, pacTBOP, DJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, DJICKTPOJUTHYECKAs TUCCOLMAIUSA, OKUCIUTENb, BOCCTAHOBUTEIbh, CKOPOCTh
XUMUYECKONH  peakluy, XHMHYECKOE€ paBHOBECHE); TEOpPMHM U 3aKOHBI  (Teopus
JJIEKTPOJUTUYECKOM Aucconuanuu, nepuoanueckuin 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAaCChl BEILECTB, 3aKOH COXPAHEHMS M IPEBPALLCHUSA DHEPTUM IPU XUMHYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JIeKalllMe B OCHOBE I[IOHUMAaHUS MPUYUHHOCTM M CHUCTEMHOCTH XUMMUYECKUX SBIICHHH,
(hakToNOrMUecKue CBEJIEHUsI O CBOMCTBAX, COCTaBe, MOJYYEHUH U 0E301MacHOM UCTHOIB30BAHUU
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIHHOCTH YEIOBEKa;
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c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHSATHIA, YCTAHABINBATH
HX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHUS MPHU OMHCAHUU HEOPTraHUYECKHX
BEILIECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIB30BATh XUMHUYECKYIO CHMBOJUKY JJI COCTaBICHUS
dbopMysT BEIIECTB W YpaBHEHUH XUMHUYCCKUX PEAKIUi, CHCTEMAaTHYECCKYI0 HOMCHKIATYPY
(IUPAC) u TtpuBHaibHBbIC Ha3BaHHUS OTACIbHBIX HEOPraHWYECKUX BEINECTB (yrapHbIii ras,
YIJIEKUCIIBIA Ta3, aMMHAK, raméHas W3BeCTh, HeraméHas HU3BECTh, NMUThEBas COJA, MUPUT U
IpyrHe);

c(hopMUPOBAaHHOCTh YMEHUH OMPEACTATh BAJICHTHOCTD U CTETICHh OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3TMYHOTO COCTaBa, BUJI XUMHUUECKOU CBSI3H (KOBAJICHTHAsI, HOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOJHASI) B COCIUHEHMSX, TUI KPUCTAJUIMUYECKOW PEIMIETKH KOHKPETHOTO
BelllecTBa (aTOMHAs, MOJICKYJISIpHAsl, MOHHAs, METaJUIMuecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHNN;

c(hopMUPOBAaHHOCTh YMEHUW YCTaHABIWBATh MPHUHAIC)KHOCTh HEOPTAHMYECKUX BEIIECTB
10 UX COCTaBy K OMpeeNEHHOMY KJIacCy/TpyIIe coeMHEeHUH (IpoCThie BEUIECTBA — METAILIbl U
HEMETaJIJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAaHHOCTh YMEHUW pacKphIBaTh CMBICH mepuogudeckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKINU;

chOpMUPOBAHHOCTh ~YMEHHMHM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKUX A1eMeHTOB 1—4 nepuooB [leproanyueckoit cucteMbl XUuMHYECKUX AeMeHToB . M.
MenzeneeBa, HCIHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIC OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM u rpynnam llepuoauyeckoil cuctemMbl XuMHYeCKuX 3eMeHToB . U.
Menneneena;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATh CYLIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJIy HEOPraHMYEeCKMMM BEIECTBAMU C IIOMOILBI) YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

cOpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMUMHUYECKUE PEAKIHUU IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupylolIuX BEIIECTB, TEIUIOBOMY J(PQeKTy peakiuu,
W3MEHEHUIO CTETIeHEeH OKUCIECHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIu, YIaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABJIATh YPAaBHEHUS PEaKIUi pa3NUYHBIX THIIOB, MOJIHBIC
U COKpalll€HHBbIE YpaBHEHHUS peakluil MOHHOIO OOMEHa, YUYUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHILIA;

chOpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONME KadyeCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pACMNO3HABATh ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

chOpMUPOBAHHOCTh YMEHHUH pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpPeICTBOM COCTaBIEHHUSI SJIEKTPOHHOTO OallaHCca ATUX PeaKIIHii;

chOpMUPOBAHHOCTh YMEHUI OOBSACHSATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKkiuu OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEHICHHs XWMHUYECKOTO pPaBHOBECHS B 3aBHUCHMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);
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c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaTh XUMHUECKHE MPOLIECCHI, JIeXKAllue B
OCHOBE NMPOMBIIIUIEHHOTO MOJYYEeHUSI CEpHOW KHUCIOTHI, aMMHAaKa, a Takke COPMHPOBAHHOCTH
npeacTaBieHnid 00 OOMMX HAYYHBIX NMPHUHIMIIAX U HKOJIOTHYECKUX IMpOoOJieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh yMEHHH TPOBOAWUTH BBIYKMCICHUS C WCIOJB30BAaHHEM MOHATHUS
«MaccoBasi JIOJISl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMHUYECKUX
peakuusax, Macchl BeUlecTBa WM 00bEMA ra3oB 10 M3BECTHOMY KOJUYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO W3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3 QeKTa peakuuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUjia MOJIH30BAHUS XUMHUYECKON MOCYI0N U
1ab0paTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MPaBHJIa OOpAIIEHUsI C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU TIO BBITTOJHEHHUIO TA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBITIOJHATH XUMHUYECKUH OSKCIEPUMEHT
(paznokeHrHe mepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTropa, OMPENENIEHHUE CpeJibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATHLHOTO MHIANKATOPA, BIUSHUE Pa3IUYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peakllud HOHHOro oOMeHa, KaueCTBEHHbIE peaklUHd Ha
cynbdar-, kapOoHAT- M XJIOPHII-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCTIEPUMEHTATBHBIX
3amau nmo temaMm «Metamnel» u «Hemeramib»y) B COOTBETCTBHM C NPaBHJIAMH TEXHUKHU
0€30MacHOCTH MpHu 00pallleHNH ¢ BELECTBAMH U JJAOOPAaTOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GOpMYIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3HPOBATh XUMHUUYECKYIO HH(POpPMAIHIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MaccoBOMl KOMMyHHKaluu, WHTepHET u
JPYTuX);

chOpMUPOBAHHOCTh YMEHMH COONIOJATh IMpaBHJIa JKOJIOTUYECKH 1IE€JIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOHl JEATEIbHOCTH B LEISIX COXPAHEHMS CBOETO 30POBbA U
OKpY’Karolllel MPUPOIHOM cpenbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHUS Ha YKUBBIE OPraHU3MBI
onpeeNéHHBIX BEUIECTB, MOHUMAas cMbich nokasatens [1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBIIIECHUS U IPEIOTBPALICHHS UX BPEIHOTO BO3JICHCTBUS HAa OPraHU3M YeJIOBEKa;

JUis 00ydarouuxcs C OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA;

JUIA CIETBIX M CIa0OBUAALIMX OOYyYalOMIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cucTeMy 0603HaueHuit JI. bpaiins ans 3anucu XuMudeckux GopmyiL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (unchp )
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytiepoBa
Hroro mo pazueny 3
Pasznes 2.YriieBoaopoanbl
2.1 [IpenenbHbIe YTIaeBOIOPOABl — aTKAHBI 2
29 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
) aJKaJuEHBI, aJTKHHEI
2.3 ApoMaTHYECKHE YTIEBOI0POIbI 2
524 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3
' UX mepepadboTKa
Utoro no pazneny 13
Paznea 3.Kuciaopojacoaep:kanue opranndeckue coeJuHeHust
3.1 Cnuptel. eHon 3
39 Anbnerunpl. KapOoHOBBIE KUCIOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VraeBoanl 3 2
Hroro no paszneny 13

Pasnen 4.A30Tcoaep:kanye OpraHnyecKue CoeANHeHu s
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4.1 ‘ AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Pasjnen S.BbIcOKOMOJIEKY/ISIPHbIE COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC
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KoJsmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM u¢posbie
Ne i/ pasi Kourpoububie | IIpakTHyeckue (1ipp )
NPOrpaMMmblI Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypesI
Pasnen 1.TeopeTnyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH
11 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB J[. . Menneneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIIECTB
1.3 XUMHUYECKUE PEeaKIINU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2.Heoprannuyeckasi Xumus
2.1 Mertanibl 6 1
2.2 Hemeransl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BEILIECTB
Hroro mo pazgeny 17
Pa3zpen 3.XuMus 1 ;Ku3Hb
3.1 ‘ XUMHUs ¥ KU3HD 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE
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10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3ydyenusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl

IIpeaqMeT opraHMdecKoOil XUMHH, €€

1 p P ’ 1 Bubmorexa [IOK
BO3HHKHOBEHHWE, Pa3BUTHE U 3HAYCHHE
Teopust CTpOCHHS OPraHUIECKHX

2 coenuHenuit A. M. Byrneposa, eé 1 bubnuoreka [IOK
OCHOBHBIEC MTOJIOKEHUS
[IpencraBnenue o KIaccuPpUKaAUK
opraHuyeckux BemiecTB. Homenkarypa

3 p P 1 bu6mmoreka [IOK
(cucTemaTudeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPTAaHMYECKHUX BEIIECCTB
AJIKaHBI: COCTaB U CTPOCHHE

4 N p ’ 1 bub6nuoreka [IOK
TOMOJIOTUYECKHH PsIJT
Mertan u 3TaH — OpocTeuIme

5 P 1 bubnuoreka [JOK
MPEACTABUTEIHN AIKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 bubnnoreka [JOK
DTWJIEH U MPOIUJIEH — MPOCTEHIINe

7 P P 1 bubmuoreka [JOK
MIPE/ICTAaBUTENH aJTKEHOB
[Tpaktrueckas padota Ne 1. «ITomydueHue

8 P P . ya 1 1 bubmuoreka [JOK
ATHJIEHA U U3y4YEHHE €T0 CBONCTB

9 Anxanuensl. byranuen-1,3 u 1 bu6mmoreka [JOK
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MeTunoyraauen-1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 FOMOJIOTMUYECKUH psil. ALleTHIIEH — bubnuorexa [JOK
MPOCTEUIINI TPEACTABUTEIh AIIKUHOB
Brrunciienus no ypaBHEHHIO XUMHYECKOU

11 P Bu6miorexa [[OK
peaxiuu
Apensl: 6eH30J1 1 TOJTyoJI. TOKCHIHOCTD

12 P 4 Bu6miorexa [JOK
apeHOB
I'eHeTnyeckas CBSA3b YIIICBOJIOPOJIOB

13 yr P ’ bu6nuorexa IIOK
MIPUHAIICKANTUX K Pa3TUIHBIM KiTaccaM
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIC bubmuorexa [JOK
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB!

15 MIPUPOJIHBIN T'a3 U MOMYyTHBIC HePTIHBIC bubnuoreka [JOK
ra3bl, He()Th ¥ MPOAYKTHI €€ nepepaboTKu
KounTtponsHas pabota no paszaen

16 P P P Y bu6mmoreka [JOK
«YTIIeBOIOPOIBI»
[IpenenbHbIE OJHOATOMHBIE CIIUPTHI:

17 P P bubmuoreka [JOK
METaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b
MHoOTroaTOMHBIE CIIUPTHI: ITUIICHTIIUKOIb U

18 P bubnuoreka [JOK
TIIALIEPUH
@DeHoM: CTPOCHHE MOJICKYIIbI, PHU3NYECKHEe

19 P . yoet, bubnuoreka IIOK
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHUE

20 Anpaeruapl: GopManbAaerua u bubnuorexa [IOK
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areTanpaerug. AueTtod

21

OaHOOCHOBHBIE MPE/ENIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

bubmmoreka [{OK

22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

bubmmoreka [IOK

23

CTeapI/IHOBafl " OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIIUX Kap6OHOBI)IX
KHUCJIIOT

bubmmoreka [IOK

24

Mbr1a Kak cOJIU BBICIINX Kap6OHOBLIX
KHCJIOT, NX MOIOIIIEE JICHMCTBUE

bu6moreka [IOK

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ 'MApOIN3 CIOKHBIX

a¢upoB

bu6mmoreka [IOK

26

Xupbr: rugponns, npuMeHeHune,
OunoJIorHYecKasi poJib )KHPOB

bu6mmoreka [IOK

27

VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI.
Baxwueiine npeacTaBuTeNu: ri0K03a,
(dbpykTOo3a, caxapo3a

bu6mmoreka [JOK

28

KanMa.]'I " ICJJIK0JI03a KaK IIPUPOAHBIC
IIOJIMMECPBI

bubnuoreka [JOK

29

KonTtponpHas pabota no pazaeny
«Kucnopoaconepskamye opraHu4ecKue
coequHeHus»/ Beepoccuiickas
IpoBepoyYHas pabora

bubnuoreka [JOK

30

O6H_Ia$I XapaKTCpUCTHUKA a30TCOACPIKAIINUX
OpPraHU4YCCKUX CO€OUHECHUI

bu6mmoreka [JOK
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31 AMWHBI; METHJIAMUAH U aHUJINH

bu6mmoreka [{OK

AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE
OpraHu4ecKue COCAMHEHHS, UX

32 ouonornyeckoe 3HaueHue. [lentuapl. benkn
KaK MPUPOJTHBIC BHICOKOMOJIEKYIISIPHBIC
COCTMHEHUS

bu6mmoreka [{OK

33 OCHOBHBIE TTIOHSATHSA XUMHHU

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

bubmmoreka [{OK

OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[ImacTmaccel, KaydyKkH, BOJIOKHA

bu6mmorexa [IOK

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34
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11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoThl padoTsbI
pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS

1 1 bubmmoreka [IOK
KOH(uUTyparus aToMoB
[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMHUYEeCKUX deMeHToB /1. U.

2 A . 1 bu6mmoreka [IOK
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XMUMHYECKUX JIEMEHTOB U UX COCAUHEHUH 10
I'pyImaM U IepuoiaM. SHaYCHHUE

3 124 P 1 bu6mmoreka [IOK
MEPUOIUIECKOTO 3aKOHA U CUCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTUU HAYKU
Crpoenue BeliecTBa. XUMUYECKasl CBSI3b, €€

4 BH/JIBI; MEXaHU3MbI 00pa30BaHMS 1 bu6mmoreka [JOK
KOBaJICHTHOH cBs3U. BogopoiHas cBs3b
BaneHTHOCTB. DJIEKTPOOTPUIIATENEHOCTb.
Crenenb okucnenus. Bemecrtna

5 1 bu6mmoreka [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS
[lonsaTHe 0 AMCHIEPCHBIX CUCTEMAX.

6 P 1 bubmuoreka [JOK

HcTtuHHBIC U KOJUIOUIHBIE pacTBOPBLI.
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MaccoBasi 107151 BEIIECTBa B pacTBOpPE

Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

bu6mmoreka [{OK

Krnaccudukanus XuMHUYeCKuX peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPALICHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

bubmmoreka [{OK

Ckopoctb peakiui. OOpaTiMble peakiuu.
XUMHYECKOE PaBHOBECHUE

bu6mmoreka [IOK

10

[IpakTrueckas padota Ne 1. «Bnusiaue
pa3nuYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUN»

bu6mmoreka [IOK

11

DnexTponuTHueckas aquccouuanus. [lonarue
0 BoJIopoiHOM Tokasarene (PH) pacteopa.
Peakiiun nonHoro oomena. ['maponm3
OpPraHMYECKUX U HEOPraHMYECKUX BEIIECTB

bu6mmoreka [JOK

12

OKHCAUTENEHO-BOCCTAHOBUTEIHLHBIC
peakiuu. [lonatue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

bubnuoreka [JOK

13

KontponsHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

bu6mmoreka [JOK

14

Mertaiisl, ux noyioxxenue B Ilepnoanueckon
CHUCTEME XMMHUUYECKHX 3emeHToB JI. U.
MenzeneeBa 1 0COOEHHOCTU CTPOCHUS

bu6mmoreka [JOK
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aTomoB. O0mMe pU3NIECKIe CBOKCTBA
METaJIOB

15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH s
HaIpsHKEHUH METaJUIOB

bu6mmoreka [{OK

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METAJUUIOB (HATPUH, KaJui, KaJabllui, MarHui,
AIIOMHUHUI) U UX COeTMHEHUN

bubmmoreka [{OK

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COeqUHEHNN

bu6moreka [IOK

18

XuMHUYeCcKre CBOMCTBA ITUHKA, JKEeJle3a U UX
COeqUHEHNN

bu6mmoreka [IOK

19

[Ipaktuueckast padota Ne 2. "Pemenne
SKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«Metamib»"

bu6mmoreka [IOK

20

HemeTtamnel, MX M0OJI0KEHHE B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

bu6mmoreka [JOK

21

®u3nYECKUe CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCTopo/a, cepsl, pocdopa u yriuepoaa)

bubnuoreka [JOK

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COEIMHEHUN

bubnuoreka [JOK

23

XuMHYecKue cBOMCTBa a30Ta, Gpochopa u ux
COEIMHEHUN

bu6mmoreka [JOK

24

XVMHYECKUE CBOMCTBA YIJIEpOia, KpEMHUS U

bu6mmoreka [JOK




30

HUX COeIUHEHUN

25

[IpumeHeHne BaXXHENIINX HEMETAIUIOB U UX
coeqUHEHNN

bubmmoreka [{OK

26

O0001enne ¥ cucTeMaTH3aIMs 3HAHUHA 110
teMme «HemeTamnery. Beranciaenns mo
ypaBHCHI/ISIM XUMHUUYCCKHUX peaKuHﬁ n
TepMOXI/IMI/I‘-IeCKI/IC paC‘IéTBI

bubmmoreka [IOK

27

[IpakTueckas padota Ne 3. «Pemienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemertamnsl"»

bu6moreka [IOK

28

KonTtponpHaas padota mo reMam «MeTaibiy
n «HemeTtarie

bu6moreka [IOK

29

Heopranunueckue u opraHnyeckue KUciaoThI.
Heopranunueckue n oprannyeckue OCHOBaHUS

bu6mmoreka [IOK

30

AmboTepHbIe HEOpraHU4YeCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKHUX M OPTaHUYECKUX
BEIECTB

bu6mmoreka [JOK

31

Ponp xuMuu B o0ecIieueHun BKOHOFHHCCKOP’I,
BHCpFCTquCKOﬁ n HHHICBOﬁ 6€3OH8.CHOCTI/I,
Pa3BUTUHU MCIUITUHBI

bubnuoreka [JOK

32

[IpencraBienust 00 OOMIKUX HAYYHBIX
MPUHIIUIIAX TPOMBIIUICHHOTO MOTy4eHHUs
BaXHEHIIINX BEIIECTB

bu6mmoreka [JOK

33

Yenosek B MUPC BCUICCTB U MATCPUATIOB

bu6mmoreka [JOK

34

XuMus 1 310pPOBLEC UCIIOBCKA

bu6mmoreka [JOK
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OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SIBJICHUW TPUPOJBbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTUYSCKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM Cperie

1.2

Brnanenne cucremMod XUMHUYECKUMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSATHUS (Monekyna, BaJICHTHOCT®,
AIEKTPOOTPUIIATETFHOCTh, CTEMEHh OKHCIICHHS, XHMHYECKas CBS3b,
MOJb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEPOIHBINA CKEJeT,
(GyHKIMOHANBHAS ~ TpyHma,  paadKkal,  HU30MepHsi,  HU30MEpHI,
TOMOJIOTHUECKUH psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIlle COEOUHEHHs, OMOJIOTMYECKHd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHusi opranumdeckux BemniectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAaKTOIOTHUECKUE
CBEICHMSI O CBOICTBaX, COCTaBe, MOJYYEHHUH U OE30MacHOM
UCIOJIb30BAaHUU BAXKHEWUIIUX HEOPraHWMYECKUX M  OPraHUYecKHUX
BEIIECTB B OBITY M MPAKTUYECKOH JIEATEILHOCTH YeIOBEKa

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS H
IpEeBpaIeHUI OPraHNYeCKUX COCTMHEHHMA

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BATH XMUMUYECKYIO CHUMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOI,
COKpaII€HHOW) (GOopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BEUIECTB VIl WIIKOCTPAUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTpOEHUs

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ yCTaHaBJIMBATb NPpUHAIJICIKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
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onpenenéHHoMy Kiaccy (Tpymre) COeAUHEHHH  (YrieBOJIOpPOIbI,
KHUCJIOPOJ W a30TCOJAEp)KALINe COCAWHEHHS, BBICOKOMOJICKYISPHBIC
CO€I[I/IHCHI/I$I), JaBaThb UM Ha3BaHUs 110 CHUCTEMAaTHYECKOU
nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHS ONPEACIATh BUIBI XUMUYECKON CBSI3H B
OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopMUpOBaHHOCTh ~yMEHHSI IPUMEHSTH: TOJOXKEHUS  TEOPUHU
CTpoeHusi opraHuyeckux semects A.M. ByriepoBa s 00bacHeHUs
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHUsI MAaCChI BEIIECTB

YrneBo1opoabl. Kucnoponcoaepxaiue 151 a30TCOJIepHKaIINe
OpPraHn4€CKUC COCANHCHM . BI:ICOKOMOHGKYHSIPHI)IG COCIUMHCHUA

2.1

ChopMUpOBaHHOCTE YMEHUH MPUBOJWTH TPHUBHAIBHBIC HA3BAHUS
OTJICTbHBIX OPTraHMYECKUX BEIICCTB (ITWJICH, TPOIWICH, alleTUJICH,
STWJICHTJIUKOJIb, TJIUIEPUH, (PEHON, (GOpPMalIbJICTHII, aleTaTbICTH]I,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJICHHOBAas KHUCIIOTa,
CTeapuHOBas KHCJIOTa, TIIOK03a, (QPYKTO3a, Kpaxmal, IIeJIIHI03a,
TJTAITAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢usznueckue M XMMHUYECKHE CBOWMCTBA TUNHYHBIX MpeICTaBUTENIEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, ATHUJIEH,
MPOTWICH, amneTuieH, Oyraauen-1,3, wmertwnOyraauen-1,3, OeHzod,
METaHOJI, ATAHOJ, 3TUJICHIJIMKOIb, TJIMIEPHUH, (EHOJ, aleTaabIerus,
MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmali, IeJIIH003a,
aMUHOYKCYCHasl KHCIIOTa)

2.3

ChopmupoBaHHOCTh YMEHUS HILIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b
MEXAYy  TUOUYHBIMH  MPEACTAaBUTEISIMH  PA3IMYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKIuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YIJIEBOJAOPOIHOTO ChIpbs (He(Th, IPUPOIHBIA ra3, YroJib), CHOCOObI NX
nepepadoTKU U MPAKTHYECKOE IPUMEHEHUE TPOIYKTOB MepepaboTKH

XUMHUS U )KU3Hb. PacuéTtrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIaJETh CUCTEMON 3HAHUI 00 OCHOBHBIX
METOJaX Hay4YHOI'O MO3HAHUS, UCTIOIB3YEMBIX B XUMUU MPHU U3YyUECHUH
BEIIECTB W XWMUYECKUX SBIEHUH (HaOdrofeHue, HU3MepeHHe,
SKCIIEPUMEHT, MO/IETTUPOBAHUE), HCII0JIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHWS [N TPUHATHS pPEHIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

3.2

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB IpaBujia TOJIb30BAHUA
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XUMHYECKON TOCyIoi W 1abopaTopHBIM O0OpYyIOBAaHUEM, a TaKKe
MpaBuJIa OOpAIleHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU
I1I0 BBIIIOJTHEHHUIO na60paT0pme XUMHNYCCKHX OIIBITOB

3.3

ChopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMIOHITh XHMHYCCKUAN
OKCIICPUMCHT (HpeBpameHI/m OpraHN4YCCKuX BCIICCTB IIPU HArpe€BaHUU,
NOJTy9eHHUE STHIIEHA U U3yYeHUE €T0 CBOWCTB, KAYECTBEHHBIC PEaKIUH
OpraHn4eCKuXx BCIICCTB, ACHATypalus 0OeJIKOB IIpu HarpCBaHuMu,
IBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKHU
0e30MacHOCTH TpHU OOpallleHMH C BEIIECTBAaMU U JIaOOPATOPHBIM
000pyI0BaHHEM; NPEACTABIATh pe3yAbTaTHI XUMHUYECKOTO
SKCIIepUMeHTa B (OpMe 3alHucCHd YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

CdopMHPOBAHHOCTH YMEHU MPOBOJAUTH BHIYUCICHUSI TT0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOTHOTO BEIIECTBA WU
MPOAYKTA PEAKITUH 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OTHOTO
13 UCXOHBIX BEIIECTB WU TIPOYKTOB PEAKITUH)

3.5

CdopmupoBaHHOCTH YMEHUI KPUTUYECKH aHaJIM3UPOBATh
XUMUYECKYI0 MH(OPMAIMIO, MOIy4aeMyl M3 DPa3HbIX HCTOYHHUKOB
(cpenctBa MmaccoBoi nHpoOpMaluu, cetb UHTepHET U Apyrue)

3.6

ChopMHpPOBAHHOCT, yMEHHH COOMIOIATH TIpaBUJia DKOJOTHYCCKH
1enecooOpazHoro MoBeleHUs B OBITY W TPYIOBOM JEATEIbHOCTH B
LIEJIIX COXPAHEHUs CBOEro 3J0POBbS U OKPY)KAIOWIEW MPUPOTHON
Cpelbl, O0CO3HABAaTh OMACHOCTh BO3JICHCTBUS Ha >KUBbIE OpPraHU3MBI
OnpeeNEHHBIX OPraHUYEeCKUX BEIIECTB, MOHMMAas CMBICI MOKAa3aTens
I[IJK (mpenenpHO JOMYCTHMOM  KOHIIGHTpAllMW), TIOSICHATH Ha
npuMepax CIoCOObl YMEHbBIIEHUS W MPEeIOTBPALICHUS UX BPEAHOTO
BO3/ICIICTBUS Ha OPraHU3M YeJIOBeKa

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yJibTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus

1

TeOpeTI/IquKI/Ie OCHOBBI XUMHUH

1.1

Bnagenue cucTteMoil XHMHYECKHX 3HaHPII>i, KOTOpast BKJIFOYACT:
OCHOBOIIOJIararonme TIOHATHUA (XI/IMI/I‘-ICCKI/II\/’I OJICMCHT, aToM,
QJICKTPOHHAA 00010uKa aroma, S-, p-, d'BJ'IeKTpOHHBIe Op6I/ITaJ'II/I aTOMOB,
HOH, MOIJICKYJIa, BaJICHTHOCTL, JJICKTPOOTPULATCILHOCTb, CTCIICHb
OKHCJICHU, XUMHYCCKasA CBA3b, MOJIb, MOJISIpHAsA Macca, MOJIHpHLII‘/’I




35

00bEM, KpUCTAJUIMUECKast peméTKa, THUMbl XUMHUYECKHX PEaKIHi
(OKMCIUTENbHO-BOCCTAHOBUTENBHBIE, 3K30- U 3HIOTEPMUYECKHE,
peaKkuuu MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
JEKTPOJIMTAYECKAs ~ JUCCOLMALNSA, OKUCIWTENIb, BOCCTAHOBUTEIb,
CKOPOCTb XMMHYECKON PEaKIMU, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs HIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJyYEHMM U 0O€30IIaCHOM MCIIOJIb30BAaHUM BaXKHEUIINX
HEOPraHWYECKHUX BELIECTB B OBITY W MPAKTHUYECKOM JEATelIbHOCTU
YeJoBeKa

1.2

ChopmupoBaHHOCTh yYMEHUN BBISBISATh XapaKT€pHbIE MpPHU3HAKU U
B3aMMOCBSI3b HM3YYECHHBIX IOHITHH, INPUMEHATh COOTBETCTBYIOIINE
MOHATHSI TIPU ONHMCAHUM CTPOEHUS U CBOMCTB HEOPraHWYECKHX
BEIIECTB M WX IPEBPALICHUM; BBISABIATH B3aMMOCBSA3b XUMHUYECKHUX
3HaHUHU c MOHATUSMHA u MIPEACTABICHUAMU IPYrux
€CTECTBEHHOHAYYHBIX IIPEMETOB

1.3

B.]'Ia)IeHI/Ie OCHOBHBIMM MCTOJaMHW HAYYHOI'O IIO3HAHUA BEIICCTB H
XUMUYECKUX SIBJICHUN (HAONIOJCHHe, W3MEpEHHUE, OSKCICPUMEHT,
MO/ICTTUPOBAHUE)

1.4

ChopMUpOBaHHOCTh YMEHHWH ONpEACTATh BaJCHTHOCTh M CTEICHBb
OKHCIICHHSI XMMHYECKHX OJIIEMEHTOB B COCIUHCHUSAX Pa3IMYHOTO
cocraBa, BHJ  XHMHUYECKOH  CBsI3M  (KOBaJCHTHAs, HMOHHAs,
METaJUIn9YecKasi, BOJOPOIHAS) B COCIUHEHUSAX, THUIl KPUCTAILTHYECKON
PEIIETKH KOHKPETHOTO BEIIECTBAa (aTOMHAsi, MOJEKYJIsIpHas, MOHHAs,
MeTauTHIecKas)

1.5

ChopmupoBaHHOCTh YMEHUH OMNPEIEIATh XapakTep Cpellbl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUIM

1.6

ChopmupoBaHHOCTh  yMEHHS  KJIACCU(UIUPOBATH  XUMUYECKUE
PEaKIUU M0 Pa3IMYHBIM MPU3HAKaM (YHCITy U COCTaBY pearupyromimx
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakiud, HW3MEHCHUIO CTEICHE!
OKHUCIICHHSI ~ JJIEMEHTOB,  OOpaTUMOCTH  PEaKIHU,  y4aCTHIO
KaTajau3aTopa)

1.7

ChopMUpOBaHHOCTb YMEHHMH COCTABIATH YpPaBHEHUS  peakuui
pa3IMYHBIX THUIIOB, MOJHBIE U COKpAIIEHHBbIE YpaBHEHHs peakuui
MOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX ATU PEaKIUH UIyT
JI0 KOHIIa

1.8

C(I)OpMI/IpOBaHHOCTB YMCHI/Ifl MMPpOBOAUTH PCAKIIUH, TMOATBCPIKIAAOMINC
KauyeCTBEHHBIN COCTaB Ppa3JIMIHBIX HCOPTaHUYCCKUX BCIICCTB,
pacno3HaBaTbh OIIBITHBIM HYTéM HOHBI, NPUCYTCTBYIOIIHUC B BOJHBIX
pacTBOpax HCOPraHNMYCCKUX BCIICCTB
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1.9

ChopmupoBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHUCIIUTEIHHO-
BOCCTAHOBHTEJIbHBIX peakiuii MOCPEICTBOM COCTaBJICHUSI
AJIEKTPOHHOTO OaJlaHCa ITHX PeaKIUn

1.10

ChopMUpOBaHHOCTh yMEHHH OOBSACHATH 3aBUCHMOCTH CKOPOCTH
XMMHMUYECKON peaKklMU OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUW  OOBSCHATH  XapakTep  CMEHICHHS
XMMHMUYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT BHEUIHETO BO3JEHCTBUS
(mpunnun Jle [aTtensbe)

OO6mrast 1 HeOpraHuvecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHUM pacKpbiBaTh cMmbica [lepuoaudeckoro
3aKOHa JN. MenneneeBa u JIEMOHCTPUPOBATh €ero
CUCTEeMATHU3UPYIOILYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

byHKIIIN

2.2

CopMHpPOBAHHOCTh YMEHUN XapaKTEPU30BATh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1-4 mnepuonos Ilepuommueckoi
cuctemMbl xuMuueckux odieMeHTtoB J[.MI. MeHnneneeBa, uCHoJb3ys
MOHATUSA «S-, P-, O-2JICKTPOHHBIE OPOUTAIN», «IHEPreTUUYECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTM  HM3MEHEHHsS  CBOMCTB
XUMHUYECKUX DJIEMEHTOB M MX COEAUHEHUN IO MepuojaM U Ipynrnam
[Tepuoanueckoii cuctembl Xumudeckux sneMenToB JI.1. Menneneesa

2.3

CdopMHpOBAaHHOCT, YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
NOJTBEPKIATh  CYIIECTBOBAHHE TI'E€HETHYECKOH  CBS3M  MEXIY
HEOPraHMYECKUMH  BEIIECTBAMHU  C  [OMONIBIO  ypaBHEHHU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA

2.4

ChopmupoBaHHOCTh ~ YMEHHMIl  yCTaHaBIMBAaTh  NPUHAAICKHOCTH
HEOPraHMYECKUX BEIIECTB MO0 MX COCTaBy K OMpeAeNEHHOMY KIaccy
(rpymnmne) coeaMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI,
OKCH/IbI, OCHOBaHHMSI, KUCIOTHI, aM(OTEPHbBIE THUPOKCUIBI, COIIH )

2.5

ChopmupoBaHHOCTh YMEHUN HCIHOJIB30BAaTh XUMUYECKYI) CHUMBOJIHUKY
Ui cocTaBiieHHsT (OpMYJT BEIIECTB M YPaBHCHUH XUMHUYECKHX
peakiuii, cucremaruueckyro Homenknarypy (IUPAC) u TpusmaibHbie
Ha3BaHUS OTICIBHBIX HEOPraHMYECKMX BEUIECTB (YrapHbIi Ta3,
YIJCKUCHBIA Ta3, aMMHaK, TaméHas W3BECTh, HeralmiéHas H3BECTb,
MUTHEBAs COJIA, MUPUT U APYTHUEL)

2.6

ChopmupoBaHHOCTh yMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMUHBIX KIaCCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHE  TEHETUYECKOW  CBS3H  MEXKAY
HEOPraHMYEeCKUMH  BEIIECTBAMH  C  [OMOUIIBI0  ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIIHIA
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2.7

ChopMupOBaHHOCTh YMEHUH IJIAHUPOBATH M BBITIOIHATH XUMUYECKUI
9KCIEPUMEHT (pa3jio’KEHHE MEepOKCUIa BOJAOPOAA B IPHUCYTCTBUHU
KaTaJlu3aTopa, OIpPEAEICHUE CPedbl PACTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCAJIBHOTO HHAMKATOPA, BIHMSHHE pa3IMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHYECKOM peakIuH, peakuud HOHHOTO OOMeHa,
KayeCTBEHHbIE PEAKIMH Ha Cyib(ar-, KapOOHAT- U XJIOPUI-AaHUOHBI, Ha
KaTHOH aMMOHMS, pPEIICHHE SKCIEPUMEHTANBHBIX 33734 110 TeMaM
«Metamnel» n «Hemeraniasl») B COOTBETCTBUU € MPaBUJIAMU TEXHUKHU
0e30MacHOCTH TpHU OOpalleHUH C BeulecTBaMM U JabO0paTOPHBIM
000pyJ0BaHuEM; MPEJICTaBIISTh pe3yIbTATHI XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKMCH YpPaBHEHHH COOTBETCTBYIOIIHUX
peaknmii 1 GOpMyYIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YIbTATOB

2.8

CpopMHpOBaHHOCT, yYMEHUW COOMIOATh TPaBWIA  TOJIb30BAHUS
XUMUYECKON TOCYy/0N W JabopaTopHbIM OOOpyJAOBaHWEM, a TaKKe
npaBuiia 0OpalieHus ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIHSIMU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEepHU30BaTh XUMUYECKNE
MIPOLIECCHI, JIEXKAIIME B OCHOBE MPOMBIIIJIEHHOTO IOJIYYEHHUs] CEpHOMN
KHCIIOTBI, aMMHaKa, a TaKke CPOPMUPOBAHHOCThH IpEICTaBICHUN 00
oOLMX HAyyHBIX NPUHLMNAX M  OSKOJOTHYECKUX MpobieMax
XUMHUYECKOTO IMPOU3BOJCTBA

XUMHA U KU3HL. PacuéTrnl

3.1

CopMHpPOBAHHOCTh TPENCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTUHBI MHUpPA, POJIM XUMUU B [O3HAHUU
SIBJIGHUWA TPHUPOJAbI, B (OPMUPOBAHWU MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM s
pelIeHus MNPaKTHUYEeCKUX 3a/ad U DKOJOTUYECKH OO0OCHOBAHHOIO
OTHOIICHUSI K CBOEMY 3/I0pPOBbIO U MIPUPOJIHOI cperie

3.2

CdopmupoBanHOCTH YMEHUU KPUTHYECKH aHAJIU3HPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, TMOIYy4aeMyl M3 Pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOil KOMMYHHKAIINH, ceTh IHTEpPHET U Apyrue)

3.3

CdopmupoBaHHOCTh yMEHMI COONMIOATh TIPaBUIIA IKOJIOTUYECKH
1es1eco00pa3HOro MOBEAEHUs B OBITY M TPYAOBON NESATENLHOCTH B
LEISAX COXPAaHEHMsS] CBOETO 3JI0POBbS U OKPYKAIOIIEH NPUPOIHOMN
cpensl

3.4

Oco3HaBaTh OINIaCHOCTb BO3/ICHCTBUA Ha  J>XUBBIC OpTraHNU3MBbI
OHpe,Z[eJ'IéHHLIX BCIICCTB, IMOHKUMAs CMBICJI ITOKa3aTciIsd HZ[K, HOACHATD
Ha IIpUuMepax CITOCOOBI YMCHBUICHUS U MPEAOTBPALICHUA UX BPCIAHOTO
BO3ACHUCTBUS Ha OpraHu3M 4YCJIOBCKa

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMpOBOIUTH BBIYHCIICHUA C
HCIIOJIb30BAHHUEM TIOHATHA «MacCCOBas HOJIA BCHICCTBA B PACTBOPEY,
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00BEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKUX PEAKIHUSIX, MaCChl
BEIIECTBA WJIM 00BEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOrO M3 Y4YacTBYIOUIMX B PEAaKIMU BEILICCTB,
TerIoBOTO 3(h(deKra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IIPEBPALLEHUA U COXPAHCHUS SHEPTUU




39

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

Teopernueckre OCHOBBI OPraHU4ECKOW XUMHH

1.1

[Ipenmer oprannyeckor XUMUU: €€ BOSHUKHOBECHHUE, PA3BUTHUE U 3HAUYCHUE B
IMOJIYYCHHHN HOBBIX BCHICCTB U MAaTCPHAJIOB. Teopm{ CTPOCHUSA OPraHUYCCKHUX
coequaeHuit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMYNbl OpraHM4ecKuX BellecTB. ['oMosiorus, u3oMepus.
XUMHYeCKast CBS3L B OpraHn4eCKuXx COCAMHCHUAX — OJUHAPHBIC U KPAaTHBLIC
cBs3u. [IpencraBienne o kiaccuuKanuy OPraHnIeCKUX BEIIECTB

1.3

Homenknatypa  opraHuueckux  COoeIMHEHHN  (cuctemaruyeckas) U
TPUBHAIIbHBIE HAa3BaHUS BAKHEHUIINX MPEACTABUTENIEH KIIACCOB OPraHUYECKUX
BEILECTB

YreBonopo sl

2.1

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTUYECKMH psa. MeTaH W 3TaH —
MPOCTEHINME TPEACTAaBUTENIN AJIKAHOB: (PHU3MYECKHUE M XUMHYECKHE CBOWCTBA
(peakuu 3aMelIeHUs U TOPEHUs), HaXOXKACHHE B TPHUPOJE, MOJydeHUE W
MPUMEHECHHE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psAl. DTUIEH W MPONHICH —
MpOCTENIINe MPECTABUTENN ANKEHOB: (U3NYECKUE U XMMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAIMH, OKUCICHHUS W
MOJIMMEPHU3ALIH ), [TOJIyYeHUE U IPUMEHEHHE

2.3

Anxamuensl: Oyramuen-1,3 w MerunOyraamen-1,3: cTpoeHHe, Ba)KHEHIINE
XUMHAYECKUE CBOMCTBa (peakrus MOJIMMEPU3AIUN ). [Tony4yenue
CUHTETUYECKOTO KaydyKa U PE3UHBI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHU, TOMOJIOTMYECKHI P A]_IGTI/IJ'ICH
— HpOCTefIHJI/IP‘I npeaACTaBUTCIIb AJIKHHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/I6 n
XHUMHNYCCKHUEC CBOICTBA (peaKI_II/II/I TUAPHUPOBAHUA, raJJIOrCHUpPOBAHMA,
ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U IIPUMCHCHUC

2.5

ApeHLI. benzomn: COCTaB, CTPOCHHUC, Q)HSH‘IGCKI/IC M XUMHUYECKHE CBOMCTBa
(peaKI_[I/II/I raJJorcHUpOBaHUsl H HI/ITpOBaHI/ISI), MOJIYYCHUEC U TIPUMCHCHUC.
TO.]'IYOJ'IZ COCTaB, CTPOCHUC, (bI/I3I/I‘leCI(I/Ie U XMMHYECKHE CBOICTBA (peaKI_[I/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U IIPHUMCHCHUC. ToxcuyHOCTH
ApPCHOB. I'eneTnyeckas CBS3b MCKAY YIICBOAOpOAAMHU, IMPUHAAJICIKAIUMU K
Pa3JIMIHBIM KJIaCcCaM

2.6

IIpupoaHble HMCTOYHHMKM yriaeBOAOpoAoB. llpuponHslii ra3 M IOIyTHBIE
HedTsHbIe Ta3bl. HedTh 1 €€ mpoucxoxaenue. CriocoOsl nepepadoTKu HEPTH:
NIEPETOHKA, KPEKUHT (TEpMUYECKHUH, KaTaJuTHUECKUil), mupoaus. ITpoaykrel
nepepaboTku He(TH, UX TNPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.
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KaMmeHHbI# yrosb 1 MpoayKTHI €ro nepepadoTKu

Kucnopoacoaepxaiye opraHu4ecKue CoeJMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CHOUPTHL. MeTaHOX M 3TaHOJ: CTPOEHHE,
¢u3nveckue U XUMHUYECKUE CBOMCTBA (pEaKUMW C AKTUBHBIMH METaJUIaMH,
raJIor€HOBOIOPOJaMH, TOpEHHUE), NMpUMEHEHHE. BogoponHble CBS3U MEXAy
MOJIEKyJaMH CIUPTOB. JleliCTBUE METaHOIIA U 3TaHOJIa HA OPraHU3M 4YelIOBEKa.
MHoOroaToMHbple  CIUPTHL.  OJTWUJICHIVIMKOJAb W IJIMLEPUH: CTPOCHHE,
¢u3znueckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEWCTBHE CO IIEIIOYHBIMU
MeTaJlJlaMH, Ka4eCTBEHHas peakiusi Ha MHOIrOaTOMHbIE cIUpThI). [leiicTBue Ha
opranusM uesoBeka. [I[pumeHeHue rmepruHa U ATUIICHTITUKOJIS

3.2

@deHoJI: CTPOCHHE MOJEKYNbl, (U3HMUYECKHE U XUMHUYECKHE CBOICTBA.
Toxcuunocts ¢enoina. [Ipumenenue penomna

3.3

Anpneruiel M KeToHbl.  DopManbaeru, aueTaibleru]l;  CTPOCHHUE,
dbu3uvyeckne W XUMHUYECKHE  CBOWCTBAa  (peaKkIuu  OKUCIEHUS U
BOCCTAHOBJICHUSI, KAUECTBCHHBIC PEAKIINHN ), TIOJIYUCHHE W IPUMECHECHHE

3.4

OAHOOCHOBHBIE IIpe/ieIbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHAS
KHUCJIOTBI: CTPO€HUE, (PU3NYECKHE U XUMUYECKUE CBOWCTBA (CBOMCTBA, 00IIMe
Ul KJacca KHUCIOT, Peaklus STepU(UKalNK), MOJydeHHE M NPUMEHEHHE.
CreapuHOoBass M OJICMHOBas KHCJIOTHl KaK IPEACTaBUTEIM  BBICIINX
KapOOHOBBIX KHCIOT. Mbla Kak COJM BBICHIMX KapOOHOBBIX KHCJIOT, HX
MOIOIIlEE NEHCTBUE

3.5

CnoxHbple 5>Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCJIOT. ['maponus
cnoxHbIx 3¢upoB. Kupsl. ['maponus sxupoB. IlpuMeHeHue KUpOB.
buonoruueckas poJib :KHUPOB

3.6

YraeBomel:  cocTaB, Kiaccu(uKamus — yrieBojoB  (MOHO-, JH- U
noyicaxapuibl). [J0Ko3a — TpocTeHImMii MOHOCaxapua: OCOOCHHOCTH
CTPOCHHUS MOJICKYJIbI, PU3MUECKUE U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBHE
¢ rtugpokcugom wMeau(ll), oxuciaeHMe aMMHaYHBIM PACTBOPOM OKCHA
cepebpa(l), BoccTraHoBIIeHHE, OPOKEHHE TIIFOKO3bI), HAXOXKJCHUE B MIPUPOJIC,
npuMeHeHue, Ouojorudeckas poisib. DortocuuTe3. dpykro3a Kak u30oMep
rmoko3el. Kpaxman u memtrono3a Kak HpupojHbie mojumepbl. CTpoeHue
Kpaxmalla ¥ IeJUTt0JI03bl. DU3NYecKue M XMMUYECKHE CBOWCTBA KpaxMmaia
(TMApOIN3, KAUECTBEHHAS PEAKIUS C UOJIOM)

A30Tcozlep>1<aume OpTraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI KaK aM(bOTepHBIe OpPraHUYCCKUC COCIUHCHUS. dusznyeckue u
XHMHUYECKHE CBONCTBAa aMHHOKHCIIOT (Ha npumMepe FJ'II/II_[I/IHa). buonorugeckoe
3HaYE€HUE aMHUHOKHUCIOT. Ilentuabl

4.2

benkn kak mNpUpPOAHBIE BBICOKOMOJEKYJSpHbIE coenuHeHud. [lepBuuHasd,
BTOpUYHAsL U TPETUYHASA CTPYKTypa OenKoB. XUMHUYECKHE CBOWCTBA OEIIKOB:
THJIPOJIN3, JCHATYpalusl, KaUeCTBEHHbIE peaKkIMy Ha OeNKu

BLICOKOMOJICKYJIHPHLIC COCAUMHCHUA
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5.1

OcCHOBHbBIE TIOHATHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJMMEpHU3alU, CPEIHss
MoJekylsipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUH — MOJIMMEPHU3AIUS U TTOJIMKOHICHCALIUS

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl M3y4YEHHMsS] BEIIECTB U HMX IPEBPALICHUIA:
O03HAaKOMJIEHHE C 0Opa3llaMd NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
macTMace, kaydykos. [losydeHre CHHTETHYECKOTO KaydyKa U Pe3UHbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

TeopeTnueckue OCHOBBI XUMUU

1.1

XUMHUYECKUN d3reMeHT. AToM. Sfnpo aroma, H30TONBI. ODJIEKTPOHHAs
000J104Ka. DHEpPreTH4ecKue ypoBHH, MOJYPOBHU. ATOMHBIE opOuTanu, S-, p-,
d-snemenTbl. OCOOCHHOCTH pacCHpeNielieHus 3JEKTPOHOB IO OpOHMTANsIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEPUOA0B. DIEKTPOHHAS KOHDUTYpaLIUs
aTOMOB

1.2

[Tepuonnueckuii 3akoH u llepuoanyeckas cucteMa XHMUYECKUX SJIEMEHTOB
HA.N. MengeneeBa. CBs3p MNepHoanyYecKoro 3akoHa u llepumoandeckoi
cucTteMbl xumuueckux 3nemMeHToB .M. MenaeneeBa ¢ COBpeMEHHOUM Teopuei
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XUMHUUYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaaM. 3HaueHHE TIEPUOINIECKOTO 3aKOHA B PA3BUTHH HAYKH

1.3

Crpoenue BellecTBa. XHUMHUYECKas CBs3b. Buabl XMMHYECKOW CBS3M
(koBaJIeHTHasT HEMOJIApHAs W TOJIApHAs, WOHHAs, MeTauimueckas). VoHbI:
KaTHOHBl M aHMOHBI. MeXaHW3Mbl 00pa30BaHMsI KOBAJICHTHONH XHMHUYECKOU
cBs131 (OOMEHHBIN U JIOHOPHO-aKIIENTOPHBIN). BomopoaHas cBsi3b

1.4

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJIbHOCTB. CreneHb OKHUCIICHUSA

1.5

BeniectBa MOJICKYJIAPHOTI'O u HEMOJICKYJIIPHOTO CTPOCHHUA. 3aKoH
MOCTOSIHCTBA COCTaBa BellecTBa. THIIBI KPHUCTAJNIMYCCKHUX peHIéTOK.
3aBHCUMOCTh CBOMCTBa BCIICCTB OT THIIA KpHCTaHHH‘ICCKOﬁ peHIéTKI/I.
Ilonsatue o JAUCIICPCHBIX CUCTCMaAX. HWcTuHHBIE M KOJUIOMOHEIE pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpEC

1.6

KJ'IaCCI/I(I)I/IKaI_[I/IH HEOPraHN4YCCKUX COCIUHEHMH. HOMCHKHaTypa
HCOPraHNYCCKUX BCIICCTB

1.7

Xumuyeckas — peaknus. Kriaccuduxamuss  XUMHUYECKMX — peakuuid B
HEOPraHMYeCKOM H OpPraHuYecKOM XUMHUHU. 3aKOH COXPAaHEHHS MAacChl
BEILIECTB, 3aKOH COXPAHEHHS M TPEBPAILLEHUS SHEPrUM MPU XUMHUYECKHUX
peaxIusax
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1.8

CKopoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumbie peakiuu. XuMH4YecKoe paBHOBecue. DakTOphl, BIUAIOMINAE HA
COCTOsIHME XuMH4eckoro pasHosecus. IIpunnun Jle Illarense

1.10

OnexTposutrueckas auccouuanus. CuibHbele U cialble 3ekTpoautbl. Cpena
BOJIHBIX PAacCTBOPOB BEIIECTB: KHCJAsd, HEUTpalibHAs, MIEIo4YHad. Peakuun
MOHHOTO 0OMeHa

1.11

OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIC pCaKkuuun

Heoprannueckas xumus

2.1

Hemerannbl. Ilonoxenne HemerammoB B llepumommueckoit  cucreme
xumudeckux emeHToB .M. MeneneeBa u 0COOEHHOCTH CTPOCHHSI aTOMOB.
®du3nvecKkrue CBOMCTBA HEMETAJJIOB. AJUIOTPONHS HEMETAJIOB (HA MpUMEpE
KHCJIOpoJia, cephl, hochopa u yriepoaa)

2.2

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJlOTEHOB, CEpHI, a30Ta,
docthopa, yrmepoma ©  KpeMHHS) HW HX COCIUHEHHH  (OKCHJIOB,
KHCJIOPOJICOACPIKANUX KHUCIIOT, BOJOPOJHBIX coenuHeHuit). [IpuMenenwue
Ba)KHEUIIIMX HEMETAJUIOB U UX COCTMHEHUHN

2.3

Meramnsl. Ilonoxenne meramioB B [leproaudeckoil cucreMe XMMHUYECKHX
anementoB J[.M. MenaeneeBa. OCOOEGHHOCTH CTPOCHHUS DIICKTPOHHBIX
00070uek aTomMoB MeTauioB. OOmue ¢u3nUeckrue CBOWCTBA METAJIIOB.
CrutaBbl METAIIOB. DJIEKTPOXUMHUYECKUH Psii HATPSAKEHUIN METaJIIOB

2.4

XWMHUYECKHE CBOMCTBA BAKHEHIIMX METAIOB (HATPUM, Kajaui, KaJIbIIHi,
MarHui, aJlOMHHHAM, [IUHK, XpOM, XKeJIe30, Me/ib) U UX coeauHeHui. Oo0mme
crocoObl MOJTy4yeHUs MeTAIIOB. [[puMeHeHre METaIIOB B OBITY M TEXHUKE

2.5

I'enetnueckas CBA3b HCOPraHM4€CKNX BCIICCTB, IpHHAMICKAINIUX K
PAa3JIMIHBIM KJIaCCaM

XUMHA U KA3HD

3.1

Ponp xumMum B 00€CTICUCHHH KOJIOTMYECKOM, YHEPreTUYECKONW M THIIECBOM
0€30MacHOCTH, pa3BUTHH MeAULIMHBL. [loHSATHE O Hay4YHBIX MeETOoJax
MTO3HAHMS BEIIECTB U XUMHYCCKUX PEaKIIUMA

3.2

HpCI[CTaBJ'IeHI/ISI 00 O6I_HI/IX HAaY4YHBIX IIPpUHOUIIAX  I[IPOMBIIIJICHHOT'O
MOJIYYCHHUA Ba)XHEHIIMX BemecTs. YenoBek B MHUPC BCHICCTB U MATCPHUAJIOB!:
BayKHEHIITHE CTPOUTCIIbHBIC MATCpUAJIbl, KOHCTPYKHHUOHHBIC MAaTCpUaJibl,
KpacCKH, CTCKJIO, KCpaMHKa, MaTCpHUAJIbl IS SJICKTPOHUKHW, HAHOMATCPHAJIbI,
OpraHu4Y€CKUC U MUHCPAJIbHBIC yz[06peHI/1${

3.3

Xumus u 3J0POBBE UYCJIOBCKA: IIpaBHJIa HUCIIOJB30BAHUSA JICKAPCTBCHHBIX
npenaparoB, IIpaBUJIa 0€30I1aCHOr0 HCIOJIb30BaHUS npenapaTroB OBITOBOM
XHMHH B TIOBCEAHEBHOM KU3HU




43

YUYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOT' O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Xumus. 10 kmacc. YueOHUK aiisi 0011e00pa3oBaTeIbHBIX OpraHnu3anuii: 0a30BbId YPOBEHB/
O.C.I'abpuensH u np. 4-¢ uza.crep.- Mocksa : [Ipocemnienne,2022

Xumus. 11 kmacc. YueOHUK 11 0011e00pa3oBaTeIbHBIX OpraHu3anuii: 0a30BbId YPOBEHB/
O.C.I'abpuensia u np. 4-¢ uza.crep.- Mocksa : [Ipocemnienne,2022

METO/IUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
https://edsoo.ru/mrhimiya/

— YuyeOHO-MeTOAMYEeCKOe oOecreueHne IMPOIECCOB TPENOJaBaHusl XWMHH, OWOJIOTHH,
(U3MKM Ha YpPOBHSIX OCHOBHOI'O OOIIEro M cpeaHero oOmiero oOpa3oBaHUs C BKIOYEHHEM
JOTIOJTHUTEIIPHOTO HMH)KEHEPHOTO KOMIIOHEHTa : MeToaudeckue pexkomeHmammu / H.A.
3arpannuHas, JILA. Ilapmyrnna, A.A. fxyra, A.C. I'opomenckas, O.H. JlorBunHoBa. —
Mocksa : DI'BHY «MHCcTUTYT conmepkaHusi 1 METOI0B 00ydeHus», 2024. — 73 c.

— Cucrema OIEHKM JOCTHKEHMM IITAHUPYEMBIX IPEIMETHBIX PE3yJbTaTOB OCBOECHUS
yaeObHoro mpenmera «Xumus». CpemHee oOmiee o00pa3oBaHHWE :© METOJAMYECKHUE
pekomermanuu / H.A. 3arpannunas, A.C. I'oponenckas. — MockBa : ®I'BHY «UucTUTYT
COJIEpaHus U METOI0B 00yueHus», 2024. — 80 c.

— Meromnuecknii keiic «Xumusa U xu3Hb». 10—11 xmaccer / JI.W. AcanoBa. — Mocksa :
OI'BHY «MHCTUTYT coaepaHus U METOAOB o0ydeHus», 2024. — 40 c¢. — Meroaudeckuit
keiic «Cxopoctb xumuuecko peakium». 10—11 kmaccewr / JLU. AcanoBa. — Mocksa : ®I'BHY
«MHCTHTYT conepkaHusl W METOJOB oO0ydeHus», 2024. — 16 c. — MeToauueckuii Keiuc
«Knmaccupukanus xumuueckux peakmuiiy. 10—11 xmaccer / JLU. AcanoBa. — Mocksa
OI'BHY «MHCTUTYT conepKaHusi U METOZ0B 00ydeHus», 2024. — 20 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

- «EnuHoe conmepikanue oOmiero odpasopanms» _https://edsoo.ru/, B meccenmrepe MAX —
https://max.ru/instrao

- OUIIN. EI'D https://fipi.ru/oge

- Marepuansr mpoekta «Hayka B permonsn» https://go2phystech.ru/uchebnyeposobiya-
frish/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-ifizteh-litseya/
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