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INOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMU Yy4eOHOIo mpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIEC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep)KaHMs, pPe3ylbTaTOB OOydeHHs U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajln3alliid Ha COOTBETCTBYIOILEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YyeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CpeACTBAMH Y4eOHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOTO ONpeZeNeHbl B IMporpaMMme N0 XMMHUH € Y4ETOM CHEHM(PUKM HAyKHM XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe C y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEr0 OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyr poJib B COBPEMEHHOU
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOAbI U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JIpyTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYyJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO Tpyda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAss XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIeHUE NI00aNbHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHUEcKOi, MHUIIEBOM, SKOJIOrMYecKOM O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLUIAMH CpelHero oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATOTOBKY OOYyYaroIIMXcCs, HEOOXOAMMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuudeckas
XUMH» 1 «OO011asi 1 HeOpraHMyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue NTaHHONH CHCTEMbI 3HAHHUH
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OO0IIasi 1 HeoOpraHu4decKas
XUMUSD» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAci€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCs Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHS OPraHMYECKHUX COCIMHEHHH, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckod XHMHH IOJTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKON CBSI3H, KJIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHHUs B IpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEeOpraHWYEeCKask XUMHUS» OOYJArOIIMMCS TPEIOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTU 3HAaHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B OOJACTH TEOPUH U MPAKTUYCCKUX MPUIOKEHUU XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3adad. B 1emom conepikaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTEpUAJIOB.

B murane pemeHus 3amad BOCHHTAHUS, PAa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XMMHH TIOIXOJBI K OMPENENICHUI0 COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX JIEHCTBUN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MONCKa, aHAIN3a 1
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

B nmpakTuke npenoiaBaHus XMMHUH KaK Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOopMUpOBaHHME OCHOB XHWMHUYECKOW HAyKM Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW MOIXO0d K
ONpEIETICHUIO LIeJIeH N3YUYEHUS TIPEAMETA SIBJISIETCS BIIOJHE ONPAaBIaHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (QopMmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
¢byHgaMeHTaNbHBIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MMO3HAHUS BEIIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJCHHEM NpaBUiI 0€301acHOrO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€J€H U 3a7a4 U3yuyeHUs MperMeTra B
porpaMMe Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeME cpeaHero ooOmiero obOpaszoBanus. CerojHs B MPENOJAaBaHUUM XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIUMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIHOCOOaMU U
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

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

ajanTauus OoOydYaloIIMXCS K  YCJIOBUSM JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

dbopMupoBaHue Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JeATEbHOCTH, KOTOpasi 3aHMMAET BaKHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JJI OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYAJbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbBIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a yueOHO! U HayYHO-TIOMYIIpHON WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIIMATUBHOTO U IOTHYECKOTO MBITIICHUS,
HaAOJII0IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIHTaHHE Yy OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHsI, OCO3HAHHUA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLIEHHS K TPHPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHMsI OIbITa WCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueGHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeAMETHON 001acTn «ECcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee 4uCiIO 4acoB, OTBEAEHHBIX ISl M3YYCHUS XMMHH, HA 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 4vaca (1 ywac B Hemenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).

PEAJIMBAIIAS MOJYJIS «(IIKOJBHBIA YPOK» PABOYEHN ITPOI'PAMMBI
BOCIIUTAHUSA
B mporiecce peanuszanuu padouei nporpaMmsl yueOHOTO npenMeTa « XUMHUSD TPOUCXOIHUT
JIOCTMKEHHUE JIMYHOCTHBIX PE3yJIbTaTOB B paMkax peanuzauuu monayns “lIkonsHbld ypok™
paboueii MporpaMMbl BOCIIUTAHUS, @ UMEHHO:
- aKTUBH3aIUsl MOTUBALIMU K TO3HAHUIO U O0YYCHHUIO;
- hopmupoBanue FOTOBHOCTHU 00ydJarImuxcs K CaMOPa3BUTHIO.



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenMer opraHm4eckold XHMMHHU: €€ BO3HUKHOBEHHUE, PA3BUTUE W 3HAYCHUE B IOJIyYCHUU
HOBBIX BELIECTB U MaTepuaioB. Teopus cTpoeHus: opraHuueckux coequHenuit A. M. byrneposa, eé
OCHOBHbIE NOJIOXKeHUA. CTPYKTypHBIE (POPMYJIBI OpraHMYECKUX BemiecTB. ['omororus, usomepus.
XUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

IIpencraBnenue o kiaccuukanuu opraHuyeckux BemiecTB. HomeHkiaTypa opraHm4eckux
COEIMHEHMH (cucTeMaTHYecKas) U TPUBUAIbHBIC HA3BAHUS BaKHEHIIMX IPEICTAaBUTENEH KJIacCOB
OpPraHUYECKUX BEILECTB.

DKClepUMEHTAJIbHBIE METOJbl HM3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3llaMu OpPraHUYECKHUX BEIECTB M MaTepualaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHMYECKUX BEILIECTB, HAONIIOIEHUE U OMMCAHNUE IEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJICHUE, OOYIIIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJNKaHBL: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psn. MeraH W 3TaH — IpocTedune
MIPEJICTaBUTENIN AJIKaHOB: (PU3NYECKHE M XMMHUYECKUE CBOMCTBA (PEaKIMK 3aMEIIeHUs U TOPEHHUS),
HaXO0XJECHUE B IPUPOJIE, NOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUI psii. DTUJIEH M NPONWIEH — MPOCTEHIINe
NPEJCTaBUTENIN AJKEHOB: (U3MUeCKUe M XMMHUYECKHE CBOMcTBa (peakuuu THAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIMMEPHU3allin), IOJIy4€HNEe U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MetwiOyranueH-1,3: cTpoeHue, BakHEHIINE XUMHYECKUE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHre CHHTETUUECKOT0 KayuyKa U pe3UHBI.

AJNKHHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUS, TOMOJIOIMYECKHH psijl. ALleTHIIEH — MpocTeHInit
MIPE/ICTaBUTENb AJKUHOB: COCTaB, CTpPOEHHUE, (U3NYECKHE U XMMHMUYECKHE CBOICTBa (peakuuu
TMJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOJTydeHHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (PU3MUECKHE M XUMHUYECKHE CBOMCTBa (peakiuu
raJJOTeHUPOBAaHUS M HUTPOBAHHUA), MOJYyYeHHE U TpHUMEHeHHe. Jonyon: cocmas, cmpoeHue,
@uzuueckue u Xumuyeckue c6OUCMBA (peakyuu 2an02eHUpPoSanus U HUMpOBAHUs), NOTYYeHUe U
npumenenue. ToxkcHMYHOCTP  apeHOB. I'eHeTmyeckas CBSI3b  MEXJAY  YIJIIEBOJOPOAAMH,
MPUHAIEKAITIMU K Pa3IU4YHbIM KJlaccaM.

[TpupoaHble MCTOUHUKHU YrieBoJopoaoB. [Ipuponublii ra3 M momyTHble He(TSHBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CriocoOsl nepepaboTku HeYTU: IEPETOHKA, KPEKUHT (TEPMHUUECKU,
KaTaJIUTHYeCKui ), muponu3. [IponykTel nepepaboTku HeTH, UX MPUMEHEHHE B IPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yTrosib U MPOAYKTHI €ro nepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALIEHUI: O3HAKOMIIEHUE C
oOpa3uamu IIacTMacc, KaydykoB U pe3uHbl, kojutekiuu «Hedtb» um «Yromb», MonenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M  TaJlOTEHONPOU3BOJHBIX, IPOBEJACHUE HPAKTUYECKOH pPabOThI:
MOJIy4YeHHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.

PacuérHsle 3anaun.

Bbruuciienus no ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WJIU MPOIYKTa PEAKLUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

IIpenenpHble OOHOATOMHBIE CHUPTHL. MeTaHON M 3TAHON: CTPOEHHE, (GU3NYECKHE WU
XMMHUYECKHE CBOMCTBA (peakUMM C AaKTUBHBIMU METajllaMH, TaJIOT€HOBOJOPOAAMH, TOpPEHUE),




npuMeHeHne. BoopoHbie CBA3M MEXAy MOJIEKyJIaMH CIUPTOB. J[eficTBHE MeTaHOIa U ITaHOJIA Ha
OpraHu3M 4eloBeKa.

MHOroaTOMHBIE CIHUPTHL. DTWICHIVIMKOJNb M TIMLEPUH: CTpOEHHUE, (U3NYECKHe U
XMMHYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIENOYHBIMU METAJlJIaMM, KQueCTBEHHAs peakLus Ha
MHOT0aTOMHbIE crnupThl). [lefictBue Ha opranu3m denoBeka. I[IpuMeHeHuwe TraMIEpUHA U
STUJICHIJIUKOJISL.

@deHoI: CTpOCHHE MOJIEKYJIbl, (U3NYECKHE U XMMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denomna.

Anpnerunpl U kemowuvl. DopManpAeTHA, aleTaNbICTUA: CTPOCHUE, (U3NYECKHE U
XMMUYECKHE CBOWCTBA (pEaklMM OKHUCIEHHs W BOCCTAaHOBJIEHMS, KaueCTBEHHbIE pEaKI1H),
[I0JIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/ieNibHbIEe KapOOHOBBIE KUCIIOTHl. MypaBbuHAash M YKCYCHas KHCIOTBIL:
cTpoeHue, pU3NIECKUe U XMMHUYECKHE CBOWCTBA (CBOMCTBA, 0OLIME JIJIs Kiacca KHCIOT, PeaKIus
sTepupHKalMK), ModydeHHue | npuMeHeHue. CreapuHOBass U OJEUHOBAas KHUCIOTHI Kak
MPEJICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, X
Morolee JeicTBue.

Crnoxable 3(QUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['HIpONH3 CIOXKHBIX 3(UPOB.
Kupsl. ['maponus xupos. [Ipumenenue xxupoB. bruonorunyeckas posib KUPOB.

VYrineBoabl: cocTaB, KjlacCU(pUKaLUs YIiIeBOAOB (MOHO-, TU- U monucaxapuisl). [nmokos3a —
IPOCTEHIIMIA MOHOCaXapHua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UYECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucnenne aMMuadHbIM pacTBOPOM OKCHJIa
cepeopa(l), BoccTaHoBieHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKIECHHUE B NPHUPOJE, NPUMCHCHHE,
ouosnorudeckas poib. dotocunTes. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemmtonosa Kak NpHpojHble monuMmepbl. CTpoeHHe Kpaxmajia U ILEJUTIOJIO3bI.
duznyeckre U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M).

OKCIIepUMEHTAJIbHbIE METOJbl H3YUeHHMs BELIECTB W X NPEBpallleHUH: MpOBEIEHUE,
Ha0JI0/IeHNE U ONMCaHUE AEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIINU
OJTHOATOMHBIX CIUPTOB (OKHCIeHHE HSTaHoja okcuaoM Meau(ll)), MHOroaToMHBIX CIHPTOB
(B3auMmopelictBue ruuepuHa ¢ ruapokcuaoM menu(ll)), ampaerngoB (okuciieHHEe aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) u rugpoxcunom menu(ll), B3aumoneiicTBre Kpaxmaiga ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Boruncnenus nmo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU NMPOYKTA PEAKILIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

A3oTconepikaliye OpraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTH Kak aM(OTepHble OpraHnyeckue coennHeHus. dusznueckne U XMMHUECKHE
CBOWCTBAa AaMMHOKHCIOT (Ha NpuUMepe IJIMIUHA). buomormueckoe 3Hau€HHE AaMUHOKHUCIOT.
[TenTuap!.

benku kak mpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuuHas, BTOpUYHas |
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€NKOB: TUIPOJIM3, JeHATypalus,
KayeCTBEHHbIE peaKMy Ha OEJIKH.

DKcrepuMEHTAIbHbIE METOJAbl M3YYEHHs BEIIeCTB M HX MpeBpalleHHil: HaOIoJaeHHe U
OIMCaHME JIEMOHCTPALMOHHBIX OMBITOB: JIEHATYpalusi OCJIKOB MPU HArpEeBaHWUHU, IBETHBIE PEaKIHU
O€JKOB.

BbicokomonekyIsipHbIe COeJUHEHHSA

OCHOBHBIE TOHATHA XHUMHUHM BBICOKOMOJIEKYJIAPHBIX COEIMHEHUIl: MOHOMEp, NOJIMMEp,
CTPYKTYpPHOE 3BEHO, CTENIEHb NOJUMEPU3ALINH, CPEIHAS MOJIEKyJsipHas Macca. OCHOBHBIE METOABI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUI — OIMMEpU3alts U MOJIMKOHICHCALIUS.

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALLIEHUI: O3HAKOMIIEHUE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.



MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXnpeIMETHBIX CBA3€Wd MPHU M3y4EHUU opraHuyeckorl xumuu B 10 kiacce
OCYIIECTBISICTCS Yepe3 HCIOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATUH, TaK U
MOHATHM, SBISIOIIUXCA CUCTEMHBIMU JJIs1 OTJICIbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOu1re ecTeCTBEHHO-HAyYHbIC MMOHATHS: SBJICHUE, HAYYHBINH (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHallu3, CHUHTE3, Kiaccuukaius, MNepHOJUYHOCTh, HAONIOJCHHUE, H3MEPEHHEe, SKCIEPUMEHT,
MO/ICIIUPOBAHUE.

Oduzuka: MaTepus, YHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYyJa, SJHEPTeTUYECKUN YPOBEHbD,
BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBa, (PU3MYECKHE BEIMYMHBI M €AMHUIBI UX
U3MEpeHusl.

buonorusi: kierka, opranusM, Ouocdepa, oOMeH BelIeCTB B OpraHu3me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YTIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBL, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: MUIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIIKUE CPEACTBA,
JICKQpCTBEHHBIE U KOCMETHUYECKHE IMpEeraparhbl, MaTepHaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI XUMHUH

Xumuyeckuil aneMeHT. AToM. Sapo aroma, u30TONBL. OJEKTpOHHas 0O0OJIOUKA.
DHepreTHUeCKUe YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d- smemeHTsl. OCOOCHHOCTH
pacnpesiesieHuss EKTPOHOB IO OpOMTaNsIM B aTOMAax 3JIEMEHTOB IMEPBBIX YETBHIPEX IMEPHOOB.
DeKTpOHHas KOH(UTYpalLus aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoamueckas cucrema XuMHuYeckux 3yeMmeHros [l M.
Menpeneesa. CBs3b IEpUOINYECKOT0 3aKoHA U [lepnoanyeckoil CUCTEMbI XMMUUYECKHUX JIEMEHTOB
J. U. MenneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CIOXKHBIX BEIIECTB M0 IPyIIamM U
nepuogaM. 3HaueHUE NePUOIUYECKOr0 3aKOHa B Pa3BUTHUN HAYKH.

CrpoeHne BemecTBa. XHMHMUYECKas CBs3b. Buapl XUMHYECKOW CBsI3M  (KOBaJIEHTHAas
HEeMnoJisipHas W TMOJspHAas, HMOHHAs, MeTajindeckas). MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOU
XUMUYECKOM CBA3M (OOMEHHBIH M JOHOPHO-aKIENTOpHBIN). BomoponHas cBsizb. BaneHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTeneHb OKucaeHus. IOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYJISPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKOMN PEIIETKH.

[lonsaTHe o agucnepcHbIX cucTemax. VICTMHHBIE M KOJIOMJHBIE pacTBOpbl. MaccoBas Aois
BEILECTBA B pacTBOpE.

Krnaccudukanus Heoprannueckux coefuHeHui. HomeHknaTypa HeopraHM4eCcKHX BEIIEeCTB.
I'enernyeckas CBS3b HEOPraHMUECKHUX BEIIECTB, IPUHAUICKAIIMNX K PA3IMUHBIM KJlaccaM.

Xumunyeckass peaknus. Krnaccudukanmuss XMMHMUYECKHX pEaKIMi B HEOPraHWYecKol W
OpPraHMYECKON XMMHH. 3aKOH COXPAaHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHHUS W IpPEBpallCHUs
SHEPrUM NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuy, e€ 3aBUCHMOCTb OT pa3lIU4HbIX (akTopoB. OOpaTHMble pEaKLuH.
Xumuyeckoe paBHOBecHe. DaKTOPBI, BIMSAIOIIME HA COCTOSHME XHUMHYECKOIO DPABHOBECHUS.
[Tpunnun Jle larense.

Onexrponutuyeckass aucconuanuss. CuibHble H cinadble 37eKkTposnuThl. Cpeaa BOIHBIX
PacTBOPOB BEILECTB: KUCIIAsA, HEUTpaJIbHAs, IIEJIOYHAs.

OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH.



OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BELIECTB M HUX IPEBPALLEHUI: IEMOHCTpauus
tabmun  «llepuonuyeckas cucrema xumuueckux osiemeHToB JI. WM. MengeneeBa», u3ydeHue
MoJIeNIell  KPUCTAIMYECKUX pemETOK, HaONIoJeHue ¢ ONHMCaHUE JEMOHCTPAIlMOHHBIX U
1ab0paTOpHBIX OMBITOB (pa3fio’keHHWE TMEepoKCHIa BOAOPOJa B MPUCYTCTBHM KaTalld3aTropa,
OIIpEICNICHUE CpPEIbl PACTBOPOB BELIECTB C IOMOIIbI YHMBEPCAJIbHOIO HMHJUKATOPA, PEAKLUU
MOHHOTO OOMEHa), NPOBEACHHE NPAKTHUYECKOH paboThl «BnusHue pa3nuyHbIXx (QakTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérnebie 3anaun.

Pacuérel 110 ypaBHEHUSAM XMMHUYECKUX PEAKLMM, B TOM YUCIE TEPMOXMMHYECKUE PACUETHI,
Pacy€Thl C UCIIOJIB30BAHUEM MTOHATUS «MACCOBas OJISI BEIIECTBAY.

Heoprannueckasi xummst

Hewmeramnsl. Ilonoxenne HemeraoB B [leproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTpoeHHsI aroMoB. Dusnmyeckue CBONWCTBA HEMETAJUIOB.
AnnoTtponusi HEeMeTauIoB (Ha puMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XUMUYECKUE CBOMCTBAa BaXKHEHIIMX HEMETAUIOB (TajJoreHoB, cephl, a30Ta, ¢ocdopa,
yriaepoaa U KpeMHUsS) U X COSAMHEHMH (OKCHIIOB, KHCIOPOJCOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCJIMHECHHUI ).

[IpuMeHeHne Ba)KHEUILIUX HEMETAVIOB U UX COCIUHEHUHN.

Meramnsl. [lonoxxenne MeramuioB B Ilepuonnueckoi cucreMe XUMUYECKUX demMeHToB /1. 1.
MenpaeneeBa. OcCOOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOmue
¢usnveckne cpoiicTBa MeTawioB. CIIaBel METAUIOB. DIJIEKTPOXMMUYECKUU DSl HaNpsHKEHUH
METaJUIOB.

XUMHYECKHE CBOWCTBA BAXHEHUIIUX METAUIOB (HATPUM, Kaluii, KajdblUid, MAarHui,
AJIFOMUHUM, IIUHK, XpPOM, JKeJI€30, MEJIb) U UX COECMHEHUI.

O61ue cnocoObl MoxydeHus: MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIepUMEHTAIBHBIE METOBI U3YUEHUS BEIIECTB U UX MPEBPAILECHUN: H3yYEHUE KOJIEKIINU
«MeTtansl U CIUIaBbl», 00pa3lloB HEMETAJIOB, PEILIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4, Ha0Jt0/IeHue
U ONHCAHHE JEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX OMBITOB (B3aUMOJEHCTBHE THIIPOKCH]IA
QIIOMHHMSI C paCTBOPaMH KUCIJIOT U LIeJI0Uel, KaYeCTBEHHbIE pEaKIIMK Ha KATUOHBI METAJUIOB).

Pacuérneie 3amaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacCe
WM 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKLUH BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMYeCTBa
BELIECTBA) MIPOJYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

Xumus H KU3Hb

Ponp xumum B oOecriedeHUH IKOJIOTHYECKOM, YHEPTreTHYECKON M TMHUIIEBON 0€30MacHOCTH,
pa3BuTuu MeauuHEbL. [IoHsATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIHil.

[IpencraBienust 00 oOLUMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOTYYEHHs BaKHEUIINX
BELIECTB.

UenoBek B MHUpE BEUIECTB U MAaTE€pPHAJIOB: Ba)KHEHIIHNE CTPOMUTENbHbIE MaTepualbl,
KOHCTPYKIIMOHHBIE MaTepualibl, Kpackd, CTEKJIO, KepaMuKa, MaTepuanbl sl 3JIEKTPOHHUKH,
HaHOMAaTepHalibl, OpraHM4YeCKHe U MUHEPATIbHBIE y100pEeHUSI.

XumMHusi U 30pOBbE YEJIOBEKAa: IMpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuia 6€30MacHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMHUHU B TOBCETHEBHOM JKU3HH.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzarust MeXnpeIMeTHBIX CBsI3el TIPU M3yYeHUH OOIel M HeOpraHu4ecKo XxumMuu B 11
KJIacce OCYIIECTBISICTCA Yepe3 MCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MTOHSATUH, ABIIAIOIIMXCA CUCTEMHBIMU JUISl OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOu1re ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAYYHBIM (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CUHTE3, Kiaccuukauus, MNEepUOJUYHOCTb, HAONIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHUE, SBIICHUE.



dusnka: marepusi, SHEPrusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJa, SHEPreTHYEeCKU ypOBEHb, BEIIECTBO, TeI0, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, PU3NICCKUE BEIIMYMHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: knetka, opraHmsM, O3KocucTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTINBO, PECYPCHI.

TexHoNMOTUsA: XUMUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPrusi, MPOU3BOJICTBO CTPOUTEIbHBIX
MaTepuasos, CeJIbCKOXO03SHCTBEHHOE MIPOU3BO/JICTBO, MUIIEBast MPOMBIIIJICHHOCTb,
(dapmarieBTHYECKasl TPOMBIIUICHHOCTD, IPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLIHMOHHBIX MaT€PHAJIOB, 3JIEKTPOHHAS IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.



IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XMUMHNHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHUS OOyYarOIIUMHUCS
nporpaMM CpeaHero oémero o0Opa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuno-meronnueckoil 0CHOBO AJis pa3paboOTKU IJIAHUPYEMbIX PE3yJIbTaTOB OCBOCHHS MPOrpaMm
cpeaHero o0mero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIIBHOCTHBINA TTOIXO/.

B cooTBeTcTBUM C CHCTEMHO-JESTEIBHOCTHBIM IOIXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHS MpeaMeTa «XUMUS» Ha YPOBHE CPEAHEro 00Iero oOpa3oBaHUs BBIICICHBI
CJIEYIOIIE COCTaBIISIOIIUE:

OCO3HaHUE OOYYAIOIIUMHCS POCCHICKON TpakIaHCKOW HWIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICICHUIO;

HaJIM4Me MOTUBALIUU K O0YYEHHIO;

L[eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJCHUN JMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIHOCOOHOCTH OOYy4YarolIMXCsl PYKOBOACTBOBATHCS B CBOEH JESTENBbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, IPUCYILMMHU LEJIOCTHOM CHCTEME XHUMHUYECKOTrO
o0Opa3zoBaHMs;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHIECKON KYIBTYPhl H CIIOCOOHOCTH CTaBUTh LIETH M CTPOUTH
KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHMSI MpeAMeTa «XHUMHUS» JTOCTUTal0TCA B €UHCTBE y4eOHOM
U BOCIHUTATEIbHOW JEATEIIBHOCTH B COOTBETCTBHUM C T'yMaHHCTUYECKHUMH, COLUOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM U HJ€aJlaMd POCCHMCKOT0 Tpa)IaHCKOro O0IlIecTBa,
NPUHATHIMU B OOIIECTBE HOpPMaMM M MpPaBUJIAMM TIOBEICHHUS, CIIOCOOCTBYIOIIMMH IpolieccaM
CaMOII03HaHUsl, CAMOPa3BUTHUS M HPAaBCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YyYaroIINXCs.

JINYHOCTHBIE pe3yibTaThl OCBOEHUS NpeaMeTa «XHMHS» OTPaKaloT c(HOPMUPOBAHHOCTD
OTIbITa MO3HABATEIBHON U MPAKTHUUECKOH EATEIbHOCTH 00yUaIOUIMXCs 110 pealn3aliy NPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIUTAHMSA

OCO3HaHMs OOYYaIOIIMMUCS CBOMX KOHCTHTYLIMOHHBIX IpaB U OO0S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBONOPSAKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMAaxX M TMpaBUJIaX MEXKIMYHOCTHBIX OTHOILIECHUU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON AEATENBHOCTU IPHU CO3AAHUU y4EOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHBIX 33]1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHHUS, JTOTHUKY U apTryMEHThI JPYTHX
IIPY aHaJIN3€ Pa3INnYHbIX BUIOB yUEOHOM J€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaclleJIUI0 OT€YECTBEHHON XUMHU;

YBa)KEHHsI K IPOIIECCY TBOPUYECTBA B 0OJIACTH TEOPUH M MPAKTUUECKOTO MPUMEHEHUS XUMUH,
OCO3HAaHUS TOTO, YTO AOCTH)KEHUS HayKU €CTh Pe3yJbTaT JJINTEIbHBIX HAOII0ACHHUH, KPOIOTIUBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYUEHUH U MOCIEAYIONIEM aHalu3e nH(opMaluu
0 MIEPEOBBIX JOCTHKEHHUAX COBPEMEHHONW OTEUECTBEHHOW XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OLICHMBATh CHUTYal[MH, CBSI3aHHbBIE C XMMHYECKUMH SIBJICHUSIMH, U TIPUHUMATh
OCO3HaHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;



FOTOBHOCTU OILIEHMBAaTh CBOE TMOBEACHHE W TOCTYNKHA CBOMX TOBApUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUS LIEHHOCTEH 30poBOro u Oe3zomacHoro oOpa3a >KM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOJIIoIeHUsI PaBUJI OE30MaCHOT0 00pallleHUs C BEIIECTBAMU B OBITY, TOBCEIHEBHOMN KU3HU
U B TPYAOBOM JAEATEIBHOCTH;

MMOHUMAaHHUS [ICHHOCTH MPAaBUJ WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO OE€30MacHOr0 MOBEICHUS
B CUTYaIUsIX, YIPOKAIOIIHUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHUS TMOCIEACTBHUM M HENPUSTUS BPEAHBIX MPUBBIUEK (YIMOTPEOJIICHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  y4€OHO-HCCJIEIOBATEIbCKOM  JESATEIHHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUH MPAKTUYECKUX 3a/lady  COIHMAIbHOU
HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

WHTEpeca K MPaKTUICCKOMY H3y4eHHUIO TPO(heCcCuil pa3InyHOro pojia, B TOM YHCJIC Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUM 110 XUMHUU;

YBaXKEHUS K TPYAY, JIOIIM TPYy/Ja U pe3yJibTaTaM TPYI0BOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHUYalbHOM TpaekTopuu oOpa3oBaHwus, Oymyiien
npodeccuu W pearm3alnud COOCTBEHHBIX XKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 7K0JIOrMYeCKOro BOCIIMTAHUS:

9KOJIOTHYECKH IIeIeCO00Pa3HOT0 OTHOIIEHUS K MPHUPOJAE, KaK MCTOYHHMKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MOHUMAaHUS TIO00ANTBHOTO XapaKTepa IKOJIOTHMYECKUX MpoOJeM, BIUSHHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON M COLIMATBHOM CPEbI;

OCO3HaHHUs HEOOXOAMMOCTH HWCIOJB30BaHUS JOCTHKEHUN XUMHUHM JUISl PELISHUS BOIMPOCOB
PalMOHAIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATUS ACHCTBUN, NPUHOCAIIMX BpEI OKpYKaroUlel NpPUPOIHON Cpene,
YMEHHUS TPOTHO3UPOBATH HEOJATONPHUSATHBIE HSKOJOTMUECKHE TOCIEACTBUS MPEATPUHUMACMBIX
JNEUCTBUN U MIPEAOTBPALIATh UX;

HaJU4Usl PaA3BUTOTO DKOJIOTMYECKOTO MBIIIJICHUS, HSKOJOTUYECKOW KYJIbTYpHI, OIBITA
NESATEIbHOCTH  SKOJIOTUYECKOW  HAmpaBIC€HHOCTH, YMEHHUSI PYKOBOJCTBOBAaTbCSI HUMH B
MMO3HABATEIPHOW, KOMMYHHUKATUBHON M COIMAJIBLHON MPAKTHKE, CIOCOOHOCTH W YMEHHUSI aKTUBHO
MPOTUBOCTOATH UACOJIOTHH XeMoPoOuHu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 0OIIECTBEHHOM MPAKTHKH;

MOHUMAHUS CHeNU(UKN XUMHUU KaK HayKd, OCO3HaHHs €€ poilu B (HOPMHUPOBAHHH
pPaIMOHATBPHOTO HAYYHOTO MBIIIIEHUS, CO3JaHUM IETOCTHOTO MPEACTaBICHHUS] 00 OKpY)KaromeM
MHUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH
mpo0JIeM COXpaHEHHUs MMPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTH B OCO0OM 3HAYMMOCTH XHMMHH MJII COBPEMEHHOW UMBUIM3AIUU: B €6
T'YMAaHUCTHYECKOW HANpaBJIEHHOCTH M BAXKHOW POJM B CO3JaHMM HOBOM 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUU TI00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA — CBHIPHEBOM,
SHEPreTHYECKOH, MUIIEBON U SKOJOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00eCIIeUeHUN
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKU KOM(POPTHOM KU3HU KaXKIOTO WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOH TIPaMOTHOCTH: IOHUMaHUsA CYIIHOCTH METOJOB  IO3HAHUA,
UCIIONIb3YEMBIX B ©CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH WCIIONB30BATh MOJNyd4aeMble 3HAHUS IS
aHaJln3a U OObSICHEHHUS SBJICHUN OKPY)KAIOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS



Jenath 000OCHOBAaHHBIC 3aKTIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIONINXCS JAaHHBIX C LETbI0
MOJIy4EHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOIh30BaTh XUMUYECKIE 3HAHUSI JUISI PEIICHUs TPoOieM B
peaNIbHBIX KU3HEHHBIX CUTYAIUIX;

UHTEpEca K MO3HAHUIO U UCCIIEN0BATENIbCKON JESITENBHOCTH;

TOTOBHOCTH U CHOCOOHOCTHM K HEMpephIBHOMY OOpa30BaHMIO M caMo00pa3oBaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUH MO0 XMMHH B COOTBETCTBUU C KU3HCHHBIMH MMOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax npodecCHoHaTbHON AeITeTbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHbIe pe3yabTaThl OCBOCHHS yUeOHOTO MpeaMeTa «XUMUs» Ha YPOBHE CPETHETO
o01mero 00pa3oBaHus BKIFOYAKOT:

3HaYUMBIC JUISI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIONIUXCS MEXIHCIUILTMHAPHBIC
(MexXTpeIMeTHbIE) O0IIeHayUYHbIe TOHATHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
Cren(pUKy METOJOB IO3HAHUS, WCIIOIB3YeMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprusi, SBIIEHUE, MPOLIECC, CUCTEMa, HAy4YHBIM (HaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUs, UCCIIEIOBaHNE, HAOIIOACHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalbHbIE yueOHbIE JeHcTBUA (ITO3HABATENIbHBIE, KOMMYHHUKATUBHBIC, PETYISATUBHEIC),
obecnieunBaromue GopmupoBanue (QYHKIMOHAILHOW TPAMOTHOCTH M COLMATHHOW KOMITCTECHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH o0yJaronmxcs HCIO0JIb30BAaTh OCBOCHHEIC MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHHUS U YHHUBEpcajbHble Yy4eOHble MACWCTBHS B TO3HABaTENbHOM U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeameTHble  pe3yiabTaThl OTPAXAIOT OBNAJCHHE YHHUBEPCAJbHBIMU  YU4eOHBIMU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSIMU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMH JAeHCTBUAMM:

1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:

CaMOCTOSITENNFHO  (DOPMYNIHUPOBaTh U  aKTyalIH3UpOBaTh MpoOJIEMy, BCECTOpPOHHE €&
paccMaTpuBarth;

ONpenesaTh UEIN JEATeNbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX JIOCTUKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIHHOCTU C TTOCTABICHHBIMH IIEJISIMH;

WCIIONb30BaTh NPU OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBLACIATH
XapakTepHble MPHU3HAKK TOHATUM W  yCTaHABIMBATH MX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE TTOHATHUSA /IS OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIacCU(UKAIINHU BEIIECTB U XUMHUYECKUX PEaKIIHi;

yCTaHaBJIMBATh MPUUNHHO-CIIEACTBEHHBIE CBSA3H MEXI1Y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYXICHUsI (MHIYKTUBHBIC, JEAYKTHUBHBIE, TI0O AHAJIIOTHH), BBISIBIISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PACCMATPHUBAEMBIX SBICHUSAX, (OPMYIHPOBATH BBIBOJBI U
3aKJIIOUCHUS;

MPUMEHSITh B TpOIlecce IMO3HAHUS, HCIOJIb3yeMble B XMMHHM CHMBOJHMYECKHE (3HAKOBHIC)
MOJIENIA, TTPE0OPa30BhIBATh MOJICIBHBIE MPEJICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XuMHUeckas Qopmyna, ypaBHEHHE XHMHUYECKOM peakiuu — TPU PEIIeHUH Yy4eOHBIX
MMO3HABATENBHBIX W MPAKTUUECKHUX 3aJ]1a4, TPUMEHITh Ha3BaHHBIE MOJIEIbHBIE TIPEACTABICHUS ISl
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BELIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBblIe HCCIeA0BaTEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O MMO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHIA;

dbopmynupoBaTh IIENM W 3aJadyd  HUCCJICIOBAaHMs, WCIOJb30BaTh TIOCTABJICHHBIC U
CaMOCTOSITENTLHO C(HOPMYIIMPOBAHHBIE BOMIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUSI U OCHOBBI IS
(hopMHUPOBaHKS TUITOTE3BI IO MPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJIETh HABbIKAMU CAMOCTOSITEJIBHOTO IJIAHUPOBAaHUST M MPOBEJICHUS YUEHHUYECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOI0IaTh 3a XOJOM IIPOIIECcca, CaMOCTOSITEIHHO



MPOTHO3UPOBATh €ro pe3ynbTaT, (OpMYIHPOBAaTH OOOOLIEHUS M BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEI0BaHMsI, COCTABIATh OOOCHOBAaHHBIM OTYET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKOW MCCIeN0oBATEeIbCKOM M IPOEKTHOM JAeATeNbHOCTH,
HPOSIBJISAITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEIICHUs
IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX UH(OpMALMK (HAyYHO-TIONYJIsIpHAs JIUTEepaTypa
XMMHAYECKOTO COJEp)KaHUs, CHpaBOYHBIE TOCOOMs, pecypchl VHTepHeTa), aHaIM3HpOBATh
MHGOpPMALIMIO Pa3IMYHBIX BUIAOB U (GOPM MpPEACTaBICHUS, KPUTHYECKH OLIEHUBAaTh €&
JIOCTOBEPHOCTb M HEITPOTUBOPEUYNBOCTD;

(GbopMynIMpOBaTh 3ampochl M IPUMEHSATh pa3IMyHble METOAbI IpPU IOUCKE U 0TOOpe
nHbopMany, HeOOXOMMOM [T BBITIOJHEHHUS YI€OHBIX 3324 ONPEISIIEHHOTO THIIA;

IpUOOpeTaTh OMNBIT MCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMalbHYIO (OpMY IpeacTaBleHHs HHPOpPMaIUU (CXEeMbl,
rpaduKu, [uarpamMmbl, TaOJIUIbL, PUCYHKHU U IPYTHUE);

UCIOJb30BAaTh HAy4YHBIH S3bIK B KauecTBe CpeAcTBAa IpH paboTe C XUMHUYECKOH
nHpOpMaNKe: MPUMEHATh MEeXIpPeAMETHbIE ((PU3NIECKHe M MAaTeMaTHYEeCKHE) 3HAKH U CHUMBOJIBI,
dbopMyIibl, a06peBUATYpPbI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATJISIAHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3a/laBaTh BOIIPOCHI IO CYILECTBY OOCYXJIAaeMOW TeMbl B XOJ€ auanora W/WIH JAUCKYCCHUH,
BbICKa3blBaTh UJAEH, (HOPMYIUpPOBATh CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C Mpe3eHTalueil pe3ylbTaToB IO3HABATENbHOU JEATENBHOCTH, MOIY4YE€HHBIX
CaMOCTOSITENIHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIOJIHEHUU XMMUYECKOTO IKCIIEPUMEHTA,
MPAaKTUYECKOH PabOTHI MO MCCIEJOBAHUIO CBOMCTB M3ydaeMbIX BELIECTB, peau3alllid y4eOHOTO
npoekTa M (OpMYJIHPOBaTh BBIBOJBI MO pe3yjibTaTaM NPOBEAEHHBIX HCCIECJOBAaHUM MyTEM
COIJIACOBaHUS MO3ULUH B X0/l 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

Ogiaenne yHUBEPCAIBLHBIMH PeryJs i TUBHBIMU 1€ CTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATENBHYIO JESTEIbHOCTD,
ompezaensis €€ LEIU W 3aJayd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeJularaeéMblii  aJrOpuTM JAEUCTBUM NpPU BBIMOJHEHUH YYEOHBIX M HCCIEI0BAaTEIbCKUX 3a/ad,
BbIOMpaTh Haubosiee 3(PPEeKTUBHBIA COCOO X pElIeHHs ¢ YYETOM IOTY4YeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIMSIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JE€ITEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOIEHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpeameTHBIe pe3ynapTaThl OCBOEHUA Kypca «OpraHnyeckast XUMHsD) OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUA O XMMHYECKON COCTaBIISIONIEH €CTeCTBEHHO-HAY4HOM
KapTUHbl MHUpa, POJIM XMMHUHU B TO3HAHUU SBICHUH NPUPOAbI, B (OPMUPOBAHMM MBILUICHUS U
KyJIbTYypbl JUYHOCTH, €& (YHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOAMMOM Ml pelieHus
IPAKTUYECKUX 337ad M SKOJIOTMYECKM OOOCHOBAaHHOIO OTHOILIEHHMS K CBOEMY 3I0pPOBBIO U
MIPUPOAHOM CpEJIE;

BJIQJICHAE CUCTEMOM XMMHMUYECKHUX 3HAHHUMN, KOTOpask BKIKOYAET: OCHOBOIOIATAIOUINE OHTHS
(XMMHUYECKUII DJIEMEHT, aToM, »JJEeKTpPOHHas O00O0JIoYKa aroMa, MOJIEKYyJa, BaJICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCT, XUMHUYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U



COKpaIéHHast), MOJIb, MOJIApHast Macca, MOJIAPHBIN 00BEM, YIIIepOAHBIA CKeNeT, PyHKIMOHATbHAs
rpyIIa, pajuKai, u30MepHus, U30MEPbI, TOMOJIOTMUECKHUH PsilI, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPOL
U a30TCOJEpXkallie COEIUHEHHS, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COCIMHEHMS); TEOPUU U 3aKOHBI (TeopHsl CTpoeHus opranmyeckux BemiectB A. M. Bbytieposa,
3aKOH COXpaHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XHMMH;
MHPOBO33PEHUYECKHE 3HAHUS, JIeKAIIMEe B OCHOBE IOHMMAHMS MPUYMHHOCTH U CUCTEMHOCTH
XUMHAYECKHX SIBJICHUH, (PAKTOJIOTMYECKHE CBEIACHHUS O CBOWCTBAaX, COCTaBe, MOJIYYCHHH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W MPaKTHUYECKOMN
JESITEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIISITh XapaKTEpPHbIE MPU3HAKU TOHATUHN, YCTaHABIUBATh UX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IIOHATUSA NPU ONMCAHUM COCTaBa, CTPOEHUS U
MIPEBPALICHUI OPraHUYEeCKUX COCINHEHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XHMUYECKYI0 CHMBOJIUKY [UIS COCTaBIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (HOPMYNT OPraHUYECKHX BEIECTB U
YpaBHEHUH XMMMYECKUX PEaKLUi, W3rOTaBIMBATH MOJEIN MOJIEKYJ OPraHMYECKHUX BEILECTB IS
WJUTFOCTPALIMM X XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIHMBATH IMPHHAJICKHOCTh HM3YYEHHBIX OPTaHUYECKUX
BEUIECTB [0 HX COCTaBY M CTPOCHUIO K OMNpeAeNEHHOMY KiacCy/Tpymme COeIuHEHUN
(YrieBoaopo/bl, KUCIOPOJ U a30TCOAEPKALME COEAUHEHMSI, BHICOKOMOJIEKYJISIPHBIE COEAMHEHN),
naBaTh MM Ha3BaHUsl 1o cucrematndeckoid Homenknatype (IUPAC), a Ttakke NpuUBOAMTH
TPUBUAJIbHBIC Ha3BaHUS OTJEIbHBIX OPraHWYECKUX BEIIECTB (PTUJICH, INPONMJIEH, AalleTUJIEH,
STUJICHTJIMKOJIb, TIHIEPUH, PeHOT, PopMalIbIeTrul, alleTalbIeru], MypaBbuHas KUCIOTa, YKCYCHAs
KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTEapUHOBAs KUCJIOTA, INII0K03a, PPyKTO3a, Kpaxmall, LeJUIH0I03a,
TJIMIIVH),

c(OPMUPOBAHHOCTb YMEHHUS ONpPENEISATh BUABl XUMHYECKOM CBA3M B OpPraHMYECKHX
COeMHEHMX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTb YMEHMSI MPUMEHSTHh IOJIOKEHUS TEOPUM CTPOEHHUS OpraHUYeCKHX
BemectB A. M. BytnepoBa /i 0ObACHEHHs] 3aBUCUMOCTH CBOWCTB BEILIECTB OT HUX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE, GPU3NUECKUE U XUMUUYECKHUE
CBOMCTBA TUMHWYHBIX MPEACTABUTEIEH PA3IUYHBIX KJIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH,
STHUJICH, TPONWIEH, aleTwieH, OyragueH-1,3, merunOyraaueH-1,3, OGeH307, METaHOJ, 3TaHOIN,
STWIEHIJIUKOJb, TIUIEpUH, (EHOJI, aleTalbJIeru]l, MypaBbuHas U YKCyCHas KHUCJOTHI, TJIHOKO3a,
Kpaxmall, LEJUII0J103a, aMUHOYKCYCHasl KUCIIOTa), WJUIIOCTPUPOBATH IEHETHUYECKYIO CBSI3b MEXKAY
HUMHU YpaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKHUX PEAKIUIl C HCHOJIb30BAaHUEM CTPYKTYPHBIX
hopmyu;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh UCTOUYHUKU YTIIEBOJOPOJHOTO ChIpbs (HEDTBH,
NPUPOJHBIN Ta3, yroib), CIOCOObI MX IepepabOTKH M INPaKTHUECKOE MPUMEHEHHE HPOAYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOIUTH BHIYMCICHUS IO XUMUYECKUM YPaBHEHHUSAM (MacCCHI,
00BbEMa, KOIMYECTBA UCXOHOTO BELIECTBA WJIM MPOIYKTa PEaKIUH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIECTB WM IIPOJYKTOB PEAKLIUN);

c(hOpMHUPOBAHHOCTh YMEHHMM BJIQJ€Th CHUCTEMOW 3HAHWM OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUHU MIPU N3YUYEHUH BEIECTB U XMMHUUYECKHX SBJICHUN (HaOt0IeHHE,
M3MEpeHHue, HKCIEPUMEHT, MOJEIUPOBAHKE), UCIONIb30BaTh CUCTEMHBIE XMMHUYECKHUE 3HAHUS IS
MPUHATUS PEIICHUM B KOHKPETHBIX XU3HEHHBIX CHUTYalUsX, CBSI3AHHBIX C BELIECTBAMU U HX
IIPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOATh MpaBHJIa MOJIb30BAHUS XUMHUYECKOW MOCYIOH H
Ja00paTOpPHBIM O0OpPYJOBaHUEM, a TAKXKE TpaBMIa OOpaIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKILHUSMH IO BBITOIHEHUIO JTA00PAaTOPHBIX XUMHUYECKUX OMBITOB;



c(OPMUPOBAHHOCTh YMEHHMI TIUIAHUPOBATh W BBHIMOJIHATH XUMHUYECKUH JKCIEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BEIIECTB MPU HArpeBaHHUM, IMOJIyU€HUE JTUJICHA U U3YyYEHHUE ero
CBOMCTB, KQU€CTBEHHbIC PEAKIIMN OPraHMYECKUX BEIIECTB, ACHATypalus OEJIKOB IpPU HArpeBaHUH,
LBETHBIE PEaKIMH OEJIKOB) B COOTBETCTBUU C MPaBHJIaMU TE€XHUKU OE30MAaCHOCTU IpU OOpallleHUuu
C BeleCcTBAaMH U JaOOpPaTOPHBIM OOOPYAOBAaHHEM, MPEIACTABIATh PE3YAbTAThl XUMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3alicCH ypaBHEHUN COOTBETCTBYIOUIMX peakiuil U (opMyIupoBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XHUMHUYECKYI0 HHGOpPMAIHIO,
MOJIy4aeMyI0 M3 Pa3HBbIX HCTOYHUKOB (CpeaCTBA MaccoBOi nH(opmarmu, UHTEpHET U APyrux);

chOpPMUPOBAHHOCTh yYMEHUN COOOJIATh IMpaBHJIa SKOJOTHYECKH  I[eJIeCO00pa3HOro
MOBEJCHUS B OBITY W TPYIOBOW [EATEIHHOCTH B LEISIX COXPAHEHHS CBOETO 3I0POBbS U
OKpY’Karollled MPUPOJHOU Cpesbl, OCO3HABATh ONACHOCTb BO3ACHCTBHS Ha JKHUBBIE OPraHU3MbI
onpeeaEHHBIX OPraHUYECKUX BEUIECTB, TOHMUMAas cMbIci nokazatens [1JIK, mosicHaTs Ha npumMepax
CHOCOOBI YMEHBIICHHS U MTPEIOTBPAILLIEHUS UX BPEIHOTO BO3JCHCTBYS Ha OPraHU3M YeJIOBEKa;

JUIsT 00YyYaroluXcsi C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHUE NPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHHIA;

IUISL CIETIBIX M CITa0OBHIAIIMX OOYYArOMIMXCs: YMEHUE HCIOJIb30BATh PEIbe(hHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaitng mis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenMeTHbI€ pe3ynbTaThl OCBOCHHUA Kypca «O011as 1 Heopranudeckasi XuMusD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O XMUMHUUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJIM XUMHUU B TO3HAHWUU SIBJICHHH MPHUPOAbI, B (OPMUPOBAHUU MBILIUICHUS U
KyIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TIpaMOTHOCTH, HEOOXOAMMON ISl pelleHus
NPAaKTUYECKUX 337ad M SKOJIOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/0POBBIO U
MIPUPOIHOM CpeJe;

BJIICHUE CUCTEMOM XMMHMUYECKUX 3HAHUMN, KOTOpasl BKIKOYAET: OCHOBOIOJIATAIOUINE OHSTHS
(XMMHUYECKHUIl 2JIEMEHT, aTOM, M30TOI, S-, P-, d- BIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJICKYJIa,
MOJIb, MOJIIpDHBI 00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUUYECKas CBsA3b (KOBaJE€HTHAas, HWOHHAs, METAJUIMYecKas, BOJOPOJAHAs), KpHCTaUIMYECcKas
pemérka, TUNBl  XUMHUYECKMX  PEaKLMH,  pacTBOp,  DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs] JUCCOLMALUS, OKUCIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOM peaKiui,
XMMHAYECKOE pPAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHs DIEKTPOJUTHUECKOW JIUCCOLUAINH,
nepuonnueckuil 3akoH . M. MenneneeBa, 3aKk0H COXpaHEHHUSI MacChbl BEUIECTB, 3aKOH COXPaHEHUs
U NPEBPALIEHUS DHEPIUM NPU XUMHUYECKHX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIlIMe B OCHOBE MOHUMAHUSI IPUYUHHOCTH U CUCTEMHOCTH
XUMHAYECKHX SIBJICHUHM, (AKTOJIOIMYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJIYYCHUH U
0€30MacHOM HCIOJIb30BAaHWN Ba)KHEWIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPaKTHUUECKOM
JESTEIBHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHM BBISBIISITh XapaKTEepPHbIE MPU3HAKU TOHATUHN, YCTaHABIUBATh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NIPH ONMCAHUN HEOPTraHMYECKHUX BELECTB
U X MPEBPALECHUN;

c(OPMHPOBAHHOCTE YMEHMH HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY [UIS COCTaBJICHUS
(bopMyIT BEIIECTB U ypaBHCHHUH XUMHUYCCKHX PEaKIlnii, cucreMaTrueckyo HomeHkmarypy (IUPAC)
U TPUBUAJIbHBIE HA3BaHMS OTIEJIbHBIX HEOPTaHWYECKUX BEIECTB (yrapHbIi ras, YrieKHUCIbIH ras,
aMMMaK, raiéHas U3BeCTh, HeraméHasi U3BeCTb, MUThEeBas COAa, MUPUT U JPYyTHE);

c(OPMHUPOBAHHOCTH YMEHHH ONpENeisaTh BAICHTHOCTh U CTENEHb OKUCIECHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, BHJl XUMHUYECKOW CBSI3U (KOBaJEHTHAsl, MOHHAs,
METaJIJINYECKasi, BOJOPOJAHAsA) B COEAMHEHUSAX, THIN KPHUCTAUIMYECKOM PEMETKH KOHKPETHOIO



BEILIECTBA (aTOMHasl, MOJIEKYJsipHasi, WOHHAasA, METAJIMYECKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUI YCTAHABIMBATH MPUHAIEKHOCTh HEOPTAaHUYECKUX BEILECTB IO
X COCTaBy K OIpeneiIEHHOMY KiacCy/Tpylie CcOelWHEHUN (TpOCThie BeUIeCTBAa — METAJUIbl U
HEMETaJlTbl, OKCHU/Ibl, OCHOBAHUS, KHCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUIN pacKpbIBaTh CMBICH Niepuoanyeckoro 3akona JI. . Mennaeneena
U JIEMOHCTPUPOBATh €TO0 CUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (YHKIINH;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh dJEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
anemeHToB 1—4 mepuonoB [lepuoanueckoii cucrembl xumuueckux snemeHtoB 1. 1. Menpeneena,
UCIIOJIB3Ysl MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY», «IHEPTETUYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH MU3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHUH IO MepuojaM u
rpynnam I[lepuoaunueckoit cuctembl xumMuueckux siaeMenToB . . Menaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPXKJIATh CYILECTBOBAHUE I'€HETHYECKOU
CBS3M MEXKJy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOILBIO YpPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUH;

c(OPMUPOBAHHOCTh YMEHHUS KIACCH(PUIIMPOBATh XUMHUYCCKHUE PEAKIHH 110 Pa3InIHBIM
MpU3HaKaM (YUCIIy U COCTaBY PEarupyrolux BEUIECTB, TEINIOBOMY 3P PEKTy peakiuu, N3MEHEHUIO
CTETIEHEH OKMCIICHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMH, YIACTHIO KaTalu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUN COCTaBISATh YPAaBHEHUS PEAKIMI pa3NUYHBIX TUIIOB, MOJHBIC U
COKpalll€HHbIC ypaBHEHHUS DPEAKIMA HMOHHOTO OOMEHA, YYUTHIBAsh YCIIOBHSI, NMPU KOTOPBIX OSTH
peakuu UAYT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKILMH, MOATBEPHKAAIOIINE KaUECTBEHHbII COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BEUIECTB, PACIIO3HABATh OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPraHMUECKUX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkiuii MoCpPeICTBOM COCTaBJICHUS AJIEKTPOHHOr0 OalaHca ATUX PEeaKIHii;

c(OPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIMh OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEIIEHMS XUMHYECKOrOo paBHOBECUS B 3aBUCUMOCTH OT
BHelHero Bo3aericTBus (mpunnun Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHHUM XapaKTepU30BaThb XMMHUYECKHE MPOLECCHI, JIEKAIUE B OCHOBE
MPOMBIIIJICHHOTO TOJIY4eHUs CEepHOM KHCIOThI, aMMHaka, a Takxke C(HOpPMUPOBAHHOCTh
npencTaBieHnii 00 oOIMX Hay4yHBIX NPUHIMUMNAX M SKOJOTHMYECKHUX MpodjIemMax XHMHUYECKOTo
IIPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIYUCICHUS C HWCIOJIH30BAHHEM TTOHSATHSA
«MaccoBasi J0JIsl BEIIECTBa B PacTBOPE», 0OBEMHBIX OTHOIICHH Ta30B MPH XUMUYECKUX PEaAKIIHSIX,
Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WU O0bEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, TEIJIOBOTO 3(PQeKTa peakiud Ha OCHOBE 3aKOHOB
COXPAaHEHHUS MacChl BELIECTB, MPEBPAILLEHUS M COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIO/IATh TMpaBHJIa TOJH30BAHHS XMMHUYECKOW TOCYAON U
abopaTOpHBIM O00OpPYIOBaHUEM, a TAK)Ke TMpaBMiIa OOpaIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO Ta00paTOPHBIX XUMHUYECKUX OMBITOB;

c(hOPMUPOBAHHOCTh YMEHHMM TUIAHUPOBATH W BBIMNOJTHATH XUMHUYECKUM DKCIEPUMEHT
(paznokeHue Mepokcuaa BOAOPOJa B MPUCYTCTBUHU KaTaJIW3aToOpa, ONPEAEIEHUE CPEIBI paCTBOPOB
BEILIECTB C MOMOIIbI0 YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PAa3IMYHBIX (PAaKTOPOB HA CKOPOCTH
XUMHAYECKON peakluy, peakiii HOHHOTO 0OMEHa, KadyeCTBEHHbIE PeaKLuu Ha cylbdaT-, KapOoHaT-
U XJOPUI-aHUOHBI, HAa KAaTUOH aMMOHUsS, PELICHUE SKCIEPUMEHTAJbHBIX 3aJad4 II0 TeMaM
«Metamiel» U «HemeTannel») B COOTBETCTBUU C MpaBUIAMH TEXHUKH O€30MACHOCTH TIpU
oOpallleHuu ¢ BelleCTBaMU U JIabOpaTOpPHBIM O0OpYyIOBaHUEM, NPEACTABIATH PE3YIbTAaThl
XUMHYECKOTO OJKCIIEpUMEHTa B (opMe 3allCH YpPaBHEHUU COOTBETCTBYIOIIMX PEAKIUd U
(GbopMyIMpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;



c(OPMHPOBAHHOCT, YMEHHM KpPUTHYECKH aHAJIU3UPOBATh XHWMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh yYMEHHUI COONMIOAAaTh TMpaBUja OSKOJOTUYECKH LEIeco00pa3HOro
MOBECHUA B OBITY U TPYIOBOW JEATEIHHOCTH B LEISAX COXPAaHEHUS CBOETO 3J0POBbI H
OKpY’Kalolel NPUPOIHOM Cpenbl, O0CO3HABATh OMACHOCTh BO3JCUCTBUS HA YKUBBIE OPraHU3MBI
onpeAeNEéHHbIX BEIIeCTB, MoHUMas cmbici nokazatens [1JIK, moscHAT Ha mpuMepax cHocoObl
YMCHBIICHHUA U MPCAOTBPALICHUA UX BPpCAHOI'O BO3I[CﬁCTBH$I Ha OpraHu3M 4YCJIOBCKaA,

Ui O0y4yarouMxcs C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBS: YMEHHUE MPUMEHSThH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAX IMO3HAHUS BCIICCTB U XUMHNYCCKUX HBHGHHﬁ;

JUISL CJIETIBIX U CIAOOBUIAIIMX OOy4YarOUIMXCSA: YMEHHE HCIOJIb30BaTh pPelbeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins muist 3anucu XUMU4ecKux (hOpMyIL.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
Jl:;')n HaumeHoBaHue pa3/iejioB U TEM NPOTPAMMBbI KouunyecTBO ogglf:s?:::;;fn(xﬂl:(ggg;;g
4yacoB
Pasznea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
11 [Ipenmer o;zraHquCKoﬁ xumuH. Teopusi CTpOeHHsI OpraHUYEeCKUX 3 resh.edu.ru
coenquHenunii A. M. Byrneposa
Hroro no pazneny
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKaHbI 2 resh.edu.ru
2.2 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, aTKaAHUCHbI, ATKUHbI 6 resh.edu.ru
2.3 ApoMaTHyecKHe yrieBOAOPOIbI 2 resh.edu.ru
2.4 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U UX MepepadoTKa 3 resh.edu.ru
Htoro no pazneny 13
Pasznen 3. Kucaopoacoaepskamnue oprannyeckue coeuHeHust
3.1 Crouptel. DeHon 3 resh.edu.ru
3.2 Anbpaeruasl. KapOoHoBbie KucnoThl. CiokHbIE 3(UpPbI 7 resh.edu.ru
3.3 YraeBoasl 3 resh.edu.ru
Hroro mo pazueny 13
Pa3nen 4. A3oTcoaepikaiye opraHudeckue coeIMHeHust
4.1 ‘ AMUHBI. AMUHOKHUCIIOTBL. benku 3 resh.edu.ru
Htoro no pazneny 3
Pa3pnen S. BeicokoMoJIeKy I pHBIE COeUHEHUSA
5.1 \ [Tnactmaccel. Kayuyku. Bonokna 2 resh.edu.ru
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

Ne DJIeKTpoHHbIe (LM (ppoBbIE)
/i HaumeHoBaHuUe pa3aesioB U TeM MPOrPaMMBbI KoanuectBo 0GpazoBaTENbHBIE PeCyPChI
4yacoB
Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
11 Crpoenue atomoB. [lepuoanueckuii 3akon u Ilepuoanueckast cuctema 3 resh edu.ru
xumuueckux aiaemenToB . . MenaeneeBa
1.2 Crpoenre BerectBa. MHOrooOpasue BEIIECTB 4 resh.edu.ru
1.3 XHUMHYECKUE PEAKITUN 6
Wroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meraist 6 resh.edu.ru
2.2 Hemeramis 9 resh.edu.ru
2.3 CBsI3b HEOPTaHUYECKUX M OPIraHUYECKHUX BEIECTB 2 resh.edu.ru
Hroro no pazneny 17
Pa3zgen 3. XuMus u ;Ku3HL
3.1 ‘ XUMUS U )KU3Hb 4 resh.edu.ru
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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