MMHUCTEPCTBO MPOCBEILEHUS POCCUICKOI ®EJAEPALIUU

MunucTepcTBO 00pa3oBanus U HayKu PecnyOsauku Tarapcran

MyHununajabHoe 010/:KeTHOe 001eo0pa3oBareibHOe yupexkaeHue PomonanoBckasi cpeansisi 00meo0pa3oBareibHas MIK0OJIA

AJIeKCeeBCKOro MyHHMIMNAJIbHOr0 paitona Pecnmyosimku Tarapcran

PACCMOTPEHO COTI'JTACOBAHO VTBEPXJIEHO
Pyxosomurens MO 3am.io YBP, HHpCK’% /

Dpeorr— % lfe b

ﬂ Bapmmc E.A.
Poauonona W.JL. arxytmuHoBa I'.1.
IIpotokon Nel ot «26» 08 IIpotoxon Ne 1 ot «28» 08 Ipuxas Ne208 ot «28» 08
2023 1. 2023 r. 2023 1.
PABOYAS ITPOT'PAMMA

(ID 2974280)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

st ooygaromuxest 10 — 11 kimaccos

Pomopman 2023



MNOSICHUTEJIBHAS 3AITUCKA

[TporpamMmMa mo XMMHH Ha YpOBHE CpeAHero o0miero odpa3oBanus paspadoTana Ha ocHoBe DenepanabHOro 3akoHa ot 29.12.2012 Ne 273-
@3 «O6 obpazoBanun B Poccuiickoit denepanmmy», TpeOOBaHUI K pe3yiabTaraM OCBOCHHUs (eaepanbHOW 00pa30BaTeNbHONW MPOTPAMMBI
cpennero obmero oopazoanus (POIT COO), npencraBinenHbix B denepanbHOM rocyaapcTBeHHOM oOpaszoBarenbHoM cranaapte COO, ¢
yuétoM Konnenumu mnpemnomaBanusi ydeOHOTO mpeamera «XuMHsS» B 00pazoBaTenbHBIX opraHusanusx Poccuiickoii ®Denepanum,
peaTM3yIoLIMX OCHOBHbIE 00pa3oBaTelbHbIE IMPOrpaMMbl, U OCHOBHBIX MOJIOXKeHMH «CTpareruu pa3BuTHs BocnuTaHus B Poccuiickoit
®denepanun Ha iepuon 1o 2025 rona» (Pacnopsbkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOZ0B K pa3pabOTKe MpPOrpaMMbl MO XMMHHU, K ONpEAEICHHUI0 OOlIel cTpaTerud OOydeHHUs, BOCHMTAHUS U Pa3BUTHA
oOyJarmuxcs cpeacTBaMu yaeOHoro npeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHIICTITYAJIbHBIC ITOJIOKCHHS
OI'OC COO o B3auM000OyCIOBICHHOCTH LEJEH, COACPKaHMs, PE3YIbTaTOB 00yUeHHs U TpeOOBaHUI K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3zoBaHUE, MOJIY4aeMO€ BBIIYCKHHKaMHU 0O0I1e00pa30BaTeIbHOM OpraHu3alyu, SBISETCS HEOThEMJIEMON 4acThlo HX
o0Opa3oBaHHOCTH. OHO CIYXKUT 3aBEpIIAIOIIMM 3TAllOM pPEANTH3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH,
NPUCYIIUX LIEJTOCTHOM CHUCTEME XUMHYECKOro 00pa3oBaHMA. OTH LIEHHOCTH KacaloTCs I[O3HAHUS 3aKOHOB MpPHUPOAbI, (POPMHUpPOBAHUS
MHUPOBO33pEHUS U O0LIEH KyIbTYphl UEIOBEKA, @ TAKKE IKOJOTUYECKH 0OOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3[I0POBBIO U IPUPOJHOM Cpejie.
Peanuzyercs xumuyeckoe o0pa3oBaHie 00yJarOLIMXCs HA YPOBHE CPEIHEro o0Iero oopa3oBaHus CpeicTBaMH y4eOHOI0 IpeaMeTa «XUMUs»,
CoJIepKaHHe U MOCTPOEHHE KOTOPOTO OMpEeJesieHbl B MPOrpaMMe MO XUMHMU C YUETOM CHEHU(PHUKU HAYKH XUMHH, €€ 3HAUeHUs B MO3HAHUU
IPUPOJIBI U B MaTepUaibHON )KM3HU OOILECTBA, a TAaKXKe ¢ y4ETOM OOLIUX LieJed W MPUHLHUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE
CHCTEMBI cpesiHero oo1iero oopazoBanus B Poccuiickoit denepanu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WIPaeT ocoOyio pojib B COBPEMEHHON IUBWIM3ALMHM, B CO3/JaHUM HOBOM 0a3bl
MaTepuaJbHONH KynbTypbl. OHa BHOCHUT CBOHM BKJaa B (OPMHPOBAHUE PALMOHAIBHOIO HAYYHOIO MBILIUIEHUS, B CO3/IaHUE IIEIOCTHOTO
IpeJICTaBICHUsT 00 OKpY’KaIollEeM MHUpE KaK O €AMHCTBE IPUPOJbI U YelloBeKa, KOTopoe (OpMHUPYETCs B XMMHH Ha OCHOBE IMOHUMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHpa, OCO3HAHMSI B3aMMOCBA3M MEXAY CTPOCHHEM BEIIECTB, MX CBOWCTBAMU M BO3MOXKHBIMHU
001aCTAMH TPUMEHEHHUSL.

TecHo B3auMOJEHCTBYsI C IPYTMMU €CTECTBEHHBIMU HAayKaMHU, XUMUS CTajla HEOThEMJIEMOM 4acThbl0 MUPOBON KYJIBTYphl, HEOOXOIUMBIM
YCIIOBHEM YCIIEUIHOTO TPyJAa M KU3HU KaXJ0ro ujeHa obmectBa. CoBpeMeHHas XMMHUsI KaKk Hayka CO3WJaTelIbHasi, KaKk HayKa BBICOKHX
TEXHOJIOTHIl HalpaBjeHa Ha pelleHue II00albHbIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS UEIOBEYECTBA — ChIPbEBOM, SHEPTeTUYECKON, MUIIIEBOH,
HKOJIOTMYECKOI 0€30MaCHOCTH U OXPaHBbI 310POBBA.

B cooTBercTBUUM ¢ 00IIMMU HENSIMHU U TIPUHIMIIAMHU CpelHETro ob1iero odpa3oBanus cojepkanue npeamera «Xumus» (10—11 kmaccsl,
0a30BbIif ypOBEHb M3YYEHHUS) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYy4aroluXcs, HEOOXOJUMYIO UM JUIs
BbIPa0OTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIIEIIHOTO BKJIIOUYEHHUS B KU3Hb COLMYMa, IPOJOKEHHS 00pa30BaHus B pa3IMYHbIX 00JacTsIX,
HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.



CocrapnstomuMu npeaMeTa «XuMuUs» ABISIOTCS 0a30Bble Kypchl — «OpraHnuyeckas XuMus» U «OOLas 1 HeopraHuyecKas XUMU»,
OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHWYecKOW xumuu (c
BKJIIOUEHUEM 3HAaHUN W3 OOIIeH XUMHUHM) M OpraHmdecko Xumuu. POpMHUpPOBAHUE AAHHOM CUCTEMbl 3HAHMUW IPU H3YUYEHUHU IIperMeTa
o0ecreynBaeT BO3MOXHOCTh PACCMOTPEHMSI BCEI0 MHOT000pa3ts BEIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMHUHU.

Crpykrypa coxepkaHust KypcoB — «Opranuueckas xumusi» u «OOmas u HeopraHudyeckass XumMus» c(popMupoBaHa B Iporpamme Io
XMMHHU Ha OCHOBE CHCTEMHOTO IOAX0/1a K M3y4YEeHHUI0 y4eOHOro MaTepralia 1 00yclIoBlIeHa HCTOPHYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUN HA
OIPEIEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHUH BEIECTBA PACCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUHU
CTPOCHHMSI OPraHMYECKHX COCIMHEHUM, a TAaKK€ Ha YPOBHE CTEPEOXMMMYECKHX U DJICKTPOHHBIX IIPEICTaBICHUM O CTPOCHHH BEILECTB.
CeeneHus 06 U3y4aeMbIX B Kypce BEIIeCTBaxX JArTCs B Pa3BUTUHU — OT YIJIEBOJOPOJIOB /10 CIIOKHBIX OMOJIOIMYECKH aKTUBHBIX COeqUHEHUI. B
Kypce OpraHMYeCKOW XUMHH TMOJY4aroT pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs MEpBOHAYAIBHBIC
NPEJCTAaBICHUS O XUMHUYECKOW CBSI3HM, KIACCU(PHUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX CTPOCHHS, O
XUMHUYECKON PEaKLMH.

[Ton HOBBIM yrjoM 3peHus B npeamere «XUMHsS» 0a30BOr0 ypOBHsS paccMaTpUBAeTCs M3YyYCHHbBIH Ha ypOBHE OCHOBHOIO OOIIEro
00pa30BaHUs TEOPETHUECKUI MaTepuan U (PaKTOJIOTUYECKHE CBEICHUS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mass u HeopraHWyYecKas XUMHs» OOydYalOUIMMCs TPEJIOCTABISAETCS BO3MOXHOCTh OCO3HATh 3HAYCHHE IEPHOANYECKOTO 3aKOHA C
00I11eTEOPETUYECKUX U METOJI0JIOTUYECKUX MO3ULMMH, TTTy0Ke OHATh HICTOPUUECKOE U3MEHEHUE (PYHKIMIT 3TOro 3akoHa — oT 06ob1aroeit 10
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas crucremMa 3HaHWMN O BaKHEWIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH, CBOWCTBAX M NPHUMEHEHHH, a TaKKE€ O XUMHUYECKUX
peakuusax, uX CYHUIHOCTHM U 3aKOHOMEPHOCTSAX MPOTEKaHUs jaomnoiHseTcss B Kypcax 10 u 11 kiaccoB aneMeHTaMu cojep:KaHMsl, UMEIOIUMU
KyJBTYpPOJOTMUECKUI M TNPUKIAJHOW XapakTep. ODTH 3HAHHMS CIIOCOOCTBYIOT MOHHUMAHHIO B3aMMOCBSI3M XMMHUU C JAPYTMMHM HayKaMH,
pPacKphIBalOT €€ poJib B IO3HABATEIBHOM M TNPAKTHUECKOW JAEATENbHOCTU YeJIOBEKa, CHOCOOCTBYIOT BOCIHTAHHMIO YBa)KEHHUsS K Ipoleccy
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHUHU, TOMOTal0T BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U IMYHOCTHO
3HaUYMMBIX IpoOJIeMax, CBA3aHHBIX C XMMHEH, KpUTHUYECKH OCMBICIMBATh UHPOPMAIMIO U MPUMEHSATH €€ Ui MOMOJHEHUS 3HAHUM, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIIeI0BAaTEIbCKUX 3a/1ad. B 1ienom copeprkanue yueOHOro npeaMera «XuMHs JTaHHOTO YPOBHS
U3y4eHHs] OPUEHTUPOBAHO Ha (hOpMUPOBAHKE Y 0OYUAIOLINXCS MUPOBO33PEHUYECKOI OCHOBBI JUIs MOHUMAaHUs (puiaocockux uaen, Takux Kak:
MaTepHaIbHOE €IUHCTBO HEOPraHWYECKOIO0 M OPraHMYECKOro MHpa, OOYCIOBIEHHOCTb CBOMCTB BEIECTB MX COCTaBOM M CTPOEHHUEM,
MO3HABAEMOCTh MPHUPOJAHBIX SBJIECHUH MyTEM SKCIEpUMEHTa U pPEIIeHUs NPOTHUBOPEUYMM MeXAy HOBBIMH (akTaMu U TEOPETUUYECKUMHU
NPENOChIIKAMH, OCO3HAaHUE POJIM XMMHUHU B PELICHUH SKOJIOTHYECKUX MPOOIJIeM, a TaKkkKe MpobiieM cOepekeHHs] YIHEPreTHUECKUX PECYPCOB,
CBIPbs, CO3/1aHUs] HOBBIX TEXHOJIOTUI U MaTEPUAIIOB.

B mnnane pemieHus 3amay BOCIUTAHUS, PAa3BUTHS M COLHAIM3ALMU OOYYAIOIIMXCS MPUHATHIE NMPOTPAMMON MO XUMHH TMOAXOABI K
OTIPE/ICNIEHUIO COJIEP)KaHUs U TOCTPOEHHUS MpeAMeTa MpelycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCATBHBIX Y4YEOHBIX IEHCTBHM, MMEIOLINX



0a30BOe 3HAUEHUE ISl PA3JINYHBIX BUJOB JAEATEIHLHOCTHU: pElIeHUs MpobeM, MOUCcKa, aHaiu3a i 00paboTku HHPOPMAIH, HEOOXOAUMBIX IS
IPUOOPETEHUS OIbITA IPAKTUUECKON U UCCIIEA0BATENbCKOM NEATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B [IO3HAHUU XUMUMU.

B npakTuke npenogaBaHus XMMUHM KaK Ha YpOBHE OCHOBHOI'O 00IEro oOpa3oBaHus, Tak U Ha YPOBHE CpeaHero oOmiero oopa3oBaHus,
IIPU OIPEACIICHUH COACPKATEIBHON XapaKTEPUCTUKU LENeN U3ydeHUs MPeAMETa HAIPABICHUEM NIEPBOCTENEHHON 3HAYMMOCTH TPaJIULIHOHHO
npu3Haércst JOpMUPOBAHUE OCHOB XMMHUECKON HAyKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM JIeATEIbHOCTH YeJI0BeKa U
KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KyJabTypbl. C METOIMYECKON TOUKU 3pEHMS TAKOM MOJIXOJ K ONPEAEIEHUIO LieJel N3y4eHUs IpeIMeTa
ABJISIETCS BIIOJIHE OIIPaBIAAHHbBIM.

CoriacHo JaHHOHM TOYKE 3pCHHMS TJIaBHBIMU IEISIMU U3YYCHHS TIpeaMeTa « XuMusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIstOTCS:

e (QopmMHupoBaHME CHCTEMbl XMMHYECKHMX 3HAHUI Kak BaKHEWILIEH COCTaBIIAIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B OCHOBE
KOTOPOM JIe)KaT KIIIOUeBbIe MOHATHUS, (yHIaMEHTAIbHbBIC 3aKOHBI U TEOPUU XMMHUHU, OCBOCHUE SI3bIKAa HAYKH, YCBOCHHE U IMOHUMAaHHE
CYILIHOCTHU JOCTYIHBIX 0000IEHNH MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

e (QopmupoBaHUE M pa3BUTHE IMPEACTABICHUI O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U XMMHUYECKHX PEaKIMi, HeOOXOIUMBIX IS
pUOOpPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJIECHUH, HUMEIOLIUX MECTO B MPUPOJE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUUW U CIOCOOOB [EATEIBHOCTH, CBSI3aHHBIX C HAONIOJIEHHEM M OOBSICHEHHEM XHUMHUYECKOTO SKCIEPHUMEHTA,
COOJTI0IEHHEM MPaBHII 0€30MaCHOTO OOpaIeHUs C BEIIECTBAMMU.

Hapsiny ¢ sTum, conepkareibHas XapaKTepUCTUKA LEJIed W 3aJad W3ydeHus MpeaMeTa B MPOrpaMMe MO XHMHUHM YTOYHEHA M
CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMM IIPUOPUTETAMHU B CUCTEME cpesiHero oouiero oOpasosanusi. CeroHs B MpenoilaBaHUM XUMUH B
OosbIIel CTENeHUW OTAAETCS MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OOYy4eHMs, OpPHUEHTHPOBAHHOM Ha MOATOTOBKY
BBITTYCKHHKA 00111e00pa30BaTeIbHON OpraHr3aliiy, BIaICI0NIEro He HabopoM 3HaHUH, a QYHKIIMOHATIBLHON TPaMOTHOCTBIO, TO €CTh CITIOCO0aMH
Y YMEHUSIMU aKTUBHOTO TIOJIYY€HHs 3HAHUW U IPUMEHEHUS UX B PEAIbHOM KU3HHM ISl PELICHUs MPAKTUUECKUX 3aau.

B cBs13u ¢ 3TUM ITpH M3ydEHUH MpeMeTa «XUMUS» JOMUHHUPYIOIee 3HaYeHUE IPUOOPETAIOT TaKKie LU U 3a/1a4H, KakK:

ajanTtanus o0yJaromMXcs K YCJIOBHMSIM JAMHAMHUYHO Pa3BUBAIOLIETOCS MUPA, (POPMHUPOBAHUE HHTEIUIEKTYalbHO PA3BUTON JMYHOCTH,
rOTOBOM K caM000pa30oBaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY IPUHITHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX KU3HEHHBIX CUTYyaIlHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM,;

¢dopmupoBaHre y 00y4aromUXCsl KIIOUEBbIX HABBIKOB (KIIIOYEBBIX KOMITETEHIINH), MIMEIOLINX YHUBEPCAIbHOE 3HAYCHHE JUIS PA3ITUUHBIX
BHUJIOB JICATEILHOCTH: pEIICHHS TpoOJjeM, TOHMCKa, aHamu3a M 00paboTKM HHQOpManuh, HEOOXOIUMBIX HJisi TMPUOOPETEHHUS OIBITA
JeSITEIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B IMO3HAHWM XHMHH, a TakXe JAJs OLIEHKH C TMO3ULIMNA SKOJIOrMyeckoil Oe3omacHoCTH
XapakTepa BIMSHMS BEILIECTB M XUMUYECKUX IIPOLIECCOB HA OPIaHU3M UY€JI0BEKa U IPUPOAHYIO CPELLY;



pa3BUTHE [103HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX M TBOPUECKUX COCOOHOCTEH 00ydaromuxcs: ClIOCOOHOCTH CaMOCTOSATEIIBHO
npruoOpeTaTh HOBbIE 3HAHUS 10 XMMHUH B COOTBETCTBHM C JXKM3HEHHBIMH HMOTPEOHOCTSIMH, MCIOJIb30BAaTh COBPEMEHHBIE MH(POPMALMOHHBIC
TEXHOJIOTUH IS TTOUCKA ¥ aHAIN3a y4eOHOUM U HAyYHO-TIOMYJIIPHON MH(POPMALIUU XUMHUECKOTO COJICPKAHUS;

(dopMHpoBaHHE M DPA3BUTHE Yy OOYYAIOIMXCA ACCOLMATUBHOIO M JIOTMYECKOTO MBILIUIEHUS, HaOII0AATeNbHOCTH, COOpPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOMMBI, B YaCTHOCTH, IIPU IUIAHUPOBAHUHU U NIPOBEIECHUN XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Yy 00ydaromuxcss yOeKkIEHHOCTH B TYMAaHHUCTUYECKON HANpPaBICHHOCTH XUMHH, €€ BaXKHOW POJIM B PEIICHHH INI00aTbHBIX
npo0JeM parMoHAIBHOTO TPUPOAONOIH30BAHNUS, OTIOJHEHHS YJHEPTETHUECKUX PECYPCOB U COXPAHEHUS MIPUPOTHOTO PAaBHOBECHS], OCO3HAHMUS
HE00X0IMMOCTH OEpEKHOr0 OTHOIIEHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAKXKE MPUOOPETEHHSI OIIbITA UCIIOIBb30BAHUS MOTYYEHHBIX 3HAaHUN
JUISL IPUHATHS TPAMOTHBIX PEIIEHUH B CUTYalUsIX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSMU.

B yuebHOM mnane cpemHero oOmero oOpa3oBaHUs HpeAMET «XUMHUS» 0a30BOTO YPOBHS BXOJHUT B COCTaB NpPEAMETHOW 001acTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO1ee yncia0 4acoB, OTBEAEHHBIX JUId U3YYEHHsI XMMUH, Ha 0a30BOM YPOBHE CpeaHero oOuiero ooOpa3oBaHus, cOcTaBiseT 68 4acoB: B
10 kimacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Henelro).

COAEP)KXAHUE OBYUYEHUS
10 KJIACC
OPI'AHHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI OPraHMYeCKOi XUMHUH

[Ipeamer opraHwyYecKold XWMHUH: €€ BO3HUKHOBEHHWE, PAa3BUTHE M 3HAUEHHE B IOJYYEHHH HOBBIX BEIIECTB M MaTepuasioB. Teopus
CTpOCHHUsI OpraHmyeckux coenuHeHnid A. M. ByrtnepoBa, e€ ocHoBHBIe monoxeHUs. CTpyKTypHBIE (HOPMYIBI OPraHMYECKUX BEIIECTB.
['omornorus, nzomepust. XuMuyeckast CBA3b B OPraHUYECKUX COEAMHEHHSIX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBiaenue o KiaccupuUKalMM OpraHUYecKux BemiecTB. HoMmeHkIaTypa OpraHMYecKHMX COEIUHEHHMM (cucTeMaTudeckas) |
TPUBHAJIbHBIC HA3BAHUS BAKHEHIINX MPECTABUTEINICH KIIACCOB OPTaHUYECKHUX BEIECTB.

DKcIieprUMEeHTATbHBIE METOJbI HM3YYEHHUsS BEIIECTB M WX IPEBpPAICHWH: O3HAKOMIJIGHHE C 00Opa3llaMd OpPraHWYeCKHX BEIIECTB W
MaTepuajaMM Ha MX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ OPTaHMYECKHUX BEIIEeCTB, HAONIOJEHUE U ONMHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAICHUIO OPTaHUYECKUX BEILECTB MPH HarpeBaHUH (TIaBjIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHI psii. MeTaH M 3TaH — MPOCTEUIIHE MPEICTABUTEH aJTKAHOB: (PH3MUECKUE M XUMHUYECKHE
CBOMCTBA (peaKIMK 3aMeIeHHUs] U TOPEHUs ), HaXOXKJCHHUE B IPUPOJIE, TOTyUYEeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTHUECKUH pPAJ. DTWIEH U MPONHJIEH — MpOCTEHIINe MPEICTaBUTENN aJKEHOB: (HU3MUECKUEe U
XMMHYECKHE CBOMCTBA (PEaKIK THIPUPOBAHUS, TAIOTEHUPOBAHNUS, TUAPATALINHN, OKUCIICHUS W TTOJMMEPH3AIINHN ), TOJTydYeHHE U TIPUMEHEHHE.



Ankanuensl: OyramueH-1,3 u wmetwnOyraaueH-1,3: cTpoeHue, BaKHEHIIME XHMHYECKHE CBOWCTBA (pEaKius IOJUMEPHU3AIINH).
[TosryueHne CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTMYECKHH ps. AUETHIEH — MPOCTEHIINI MpeICTaBUTENb ATKUHOB: COCTaB,
cTpoeHHe, (U3MYECKHMEe U XHUMHUYECKHME CBOWCTBA (peaklUuu THUIPUPOBAHMS, TaJIOTEHUPOBAHUA, THUIpATallid, TOPEHHUs), IOIY4YCHHE U
MPUMEHEHHE.

Apenbl. benszon: cocras, ctpoeHue, (pu3nyecKkrue U XMMUYECKHE CBOMCTBA (pEakIMH T'aJOreHUPOBAHMS U HUTPOBAHMUSA), OJYYECHUE U
npuMeHenue. Tonyon: cocmas, cmpoeHue, Quzudeckue u XUMuUYeckue C8oucmeda (peakyuu 2ai02eHupo8aHusi U HUMPOBAHUS), NOLYYeHue U
npumenenue. TOKCUYHOCTh apeHOB. [ 'eHeTnuecKas CBsi3b MEX/y YIJIEBOAOPOaMH, IPUHAAIEKAIIUMEI K PA3IUYHBIM KJIACCaM.

[TpuponHble MCTOYHHUKH YriieBoaopoaoB. [Ipupoansiii ra3 u momytHble HedTsHble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl
nepepaboTku He(TU: MEPEeroHKa, KPEeKUHI (TePMHUYECKUN, KaTanuTtudeckuil), nuponus. IIpoaykTsl nepepaboTku HEPTH, UX NMPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThl €ro nepepadboTKu.

DKCHepUMEHTAIbHBIE METOJbI U3YUEHUS BEIIECTB M MX MpEBpallleHUui: 03HaKOMJICHHE ¢ o0pa3laMu IJIacTMAacc, KaydyyKOB M PE3UHBI,
koekuuu «HedTe» u «YTomnby, MOJAeTupOBaHUE MOJIEKYT YIIIEBOJOPOIOB M TaIOr€HOMPOU3BOAHBIX, IPOBEICHUE MPAKTUYECKOW PAOOTHI:
MIOJIy4YEHHUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHnble 3anaum.

Bbruncnenus mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEaKUUU IO
U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOHBIX BEIIECTB WU MPOTYKTOB PEaKIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHUs

[IpenenbHbIE OIHOATOMHBIE CIMPTHL. METaHON M 3TaHOJN: CTpOeHHE, (PU3NYECKHUE UM XMMHMUYECKHE CBOICTBa (peakluU C aKTHBHBIMHU
MeTaJulaMH, FaJIor€HOBOAOPOAAMH, TOpEHNE), TpUMeHeHne. BolopoiHbIe CBSA3M MEXly MOJIEKYJIaMu cUpTOB. JlelicTBUEe MeTaHoJa U 3TaHoJa
Ha OpPraHu3M YEJIOBEKa.

MHoroaToMHble CHOUPTHI. DTUJIEHIJIMKOIb M TIMLEPUH: CTpOeHHue, (U3MUecKhe M XUMHYECKHE CBOMCTBa (B3aMMOJAEHCTBUE CO
IEJIOYHBIMM METaJlJlaMHi, Ka4eCTBEHHAasl peaklusi Ha MHOTOAaTOMHBIE CIUPTHI). [leficTBue Ha opraHu3M denoBeka. [IpuMeHeHue riaumnepruHa u

STUICHTIUKOIA.

®DeHo: CTPOCHHE MOJIEKYIIBI, PU3NYECKUE U XUMHUeCKHe cBoicTBa. TokcuuHOCTh deHomna. [Ipumenenne denomna.

Anpneruapl U kemownvl. DopManbaeTu, aneTadbIeTUl; CTpOeHUE, (PU3MYecKne M XUMUYECKHE CBOMCTBA (PEaklUM OKHUCICHHS W
BOCCTAaHOBJICHUSI, KAYECTBEHHBIE PEAKITNH ), TIOJYUCHHUE U IPUMEHEHHUE.

OaHOOCHOBHEIE MpefeNbHbIe KapOOHOBBIE KUCIOTH. MypaBbiHAS M YKCYCHAsI KUCIIOTBI: CTpOeHHE, (PU3NUECKUE U XUMHUYECKHE CBONCTBA
(cBolicTBa, OOmmMe Ui Kilacca KUCIOT, peakius dTepuduxanuu), moilydyeHue u npuMmeHeHne. CTeaprHOBas W OJEUHOBAsl KUCIOTHI Kak
MIPEICTABUTENH BBICIINX KAPOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT, MX MOIOIIEe ACHCTBHE.



CrnosxHble 3QUpbI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 cnoxubix 3¢upos. XKupsel. ['uaponus xxupos. [IpumeHenue sxupos.
buonorunueckas poJib )KUpPOB.

VYrneBoasl: cocTaB, Kiaccuukanus yrieBoaoB (MOHO-, M- U MOJIMCaxapusl). [IroKo3a — MpOCTEHIINI MOHOCAXapHl: 0COOEHHOCTH
CTPOECHHS MOJIEKYJIbI, PU3NYECKUEe U XUMUYECKUE CBOWCTBA (B3aumozeiicTeue ¢ ruapokcuaom meau(ll), okucinenne aMmMuayHbiM pacTBOPOM
okcuna cepebpa(l), BoccraHoBIEeHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJIECHHWE B IPHUPOJIC, NMPUMEHEHHE, Ouojiormueckas poyib. DoTocHHTES.
®pyKTO3a KaK U30MEp IIIFOKO3bI.

Kpaxman u nemirono3a Kak IpupoiHele noiuMepsl. CTpoeHne Kpaxmaia U 1ejurosio3bl. Gu3nueckrue 1 XMMUYECKHE CBOMCTBA Kpaxmaia
(ruaponn3, KaueCTBEHHAs PEaKIIUsI C HOJIOM).

DKCTepUMEHTAIbHBIE METOJbl M3yYEHHUS BEUIECTB U WX MPEBpAIICHUI: MPOBEACHUE, HAONIOIEHUE U OMHCAHUE IAEMOHCTPALMOHHBIX
OTBITOB: TOPEHHUE CITUPTOB, KAUECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIIUPTOB (OKUCIEHUE dTaHosIa okcuaoM Menu(1l)), MHOroaTOMHBIX CIUPTOB
(B3aumoselicTBue riuuepuHa ¢ rugpokcugom meau(ll)), anpaernnos (okuciaeHe aMMUauYHbIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcuom
meau(ll), B3aumopeiicTBre kpaxmaina ¢ HOAOM), IPOBEICHUE IPAKTHUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHON KHCIOTHI.

PacuérHrble 3amaumn.

Bbluncnenus no ypaBHEHHIO XMMMYECKOH peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO BEIIECTBA WM NPOAYKTA pEaKlUu IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BELECTB WU IPOAYKTOB PEAKIIMH).

A3oTconepiKkaliie OpraHu4eckie CoeIMHEHU.

AMUHOKHCIIOTHI Kak aMdoTepHble opraHudeckue coefuHeHus. dusznueckre W XMMHUYECKHE CBOICTBa aMUHOKMCIOT (Ha HpHUMeEpe
rmiHa). bruomornueckoe 3HaueHNE aMUHOKUCIOT. [lenTub.

benkn kak mpupojHbIE BHICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas, BTOpHYHAs M TPETUYHAs CTPYKTypa OelkoB. XHMHUYECKHE
cBOMcTBa O€JIKOB: TMPOJIN3, ACHATYpallUsl, KAUeCTBEHHbIE PEAKIIUU Ha OEIKH.

OKclepUMEHTalbHbIE METO/bl M3YYEHHUs BEIIeCTB M MX INpeBpalleHHil: HaOJIroJeHHE M ONHMCAaHHE JEMOHCTPAIlMOHHBIX OIBITOB:
JieHaTypalys OeJIKOB IPU HarpeBaHHUU, LIBETHBIE PEAKIIUU OEIKOB.

BbicokomosieKkyasipHbIe COeJUHEHUS

OcCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3aLNY,
cpelHss MoJIeKyJsipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJIMMEPHU3aLHs U TOJIMKOHICHCALIMSL.

OKCrepUMEHTAIbHBIE METOJbl M3yYEHHUS BELIECTB M WX IPEBPAIICHUI: O3HAKOMIIEHHE ¢ 00pa3laMu MPHUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IJIaCTMAacc, KayuyKoB.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBA3€W IPU M3YYEHMM OpraHMuYecKod xumuu B 10 Kiacce OCYHIECTBIIETCS 4Epe3 UCIOJIb30BAaHUE Kak
OOLIMX EeCTECTBEHHO-HAYUHbIX IMOHSATHI, TaK W TMOHSATUH, SIBISIOMIUXCS CUCTEMHBIMHU Ui OTIEIbHBIX NPEAMETOB €CTECTBEHHO-HAYyYHOTO
LUKJIA.



OOme ecTeCTBEHHO-HAYYHbIC TOHSTHS: SBJICHUE, HaydyHbId (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KIACCH(HKAIIHS,
MEPUOANYHOCTbD, HAOIIOICHUE, U3MEPEHHUE, SKCTICPUMEHT, MOJICTUPOBAHUE.

dwusmnka: MaTepus, DHEPrus, Macca, aToM, 3JEKTPOH, MOJEKYJa, SHEPreTUYECKHid YpPOBEHb, BEIECTBO, TEJNO, O0BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3NUCCKHUE BEIIMYMHBI U €AMHUIIBI KX H3MECPCHHSL.

buonorus: knerka, opranu3Mm, Owocdepa, oOMEH BemIeCTB B OpraHu3Me, (OTOCHHTE3, OMOJIOTMYECKH aKTHBHBIC BemlecTBa (OENKH,
YTIIEBOJIBI, KUPBI, PEPMEHTHI).

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHOoNOoTHs: MUIIEBIE MPOAYKTHI, OCHOBBI PAI[HOHAIIEHOTO MTUTAHUS, MOIOIIHE CPECTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MPETapaThl,
MaTepHalibl U3 UCKYCCTBECHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0OCHOBBI XMMHHU

XUMHUYECKUH dyieMeHT. AToM. SInpo aToma, M30TOMBI. DJEKTPOHHAs 000J0YKa. DHEPreTH4YecKue YpPOBHH, IMOJYPOBHH. ATOMHBIC
opburany, S-, p-, d- anemenTbl. OCOOCHHOCTH pacHpeeNICHUs HIEKTPOHOB 10 OPOUTAISM B aTOMaX DJIEMEHTOB IEPBbIX YETHIPEX MEPHUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

[Tepuoanueckuii 3akoH u Ilepuonuyeckas cuctema xumuueckux snemeHtoB [I. M. MenneneeBa. CBsi3b MEpUOIUYECKOTO 3aKOHA U
[lepuonnueckoii cuctembl XuMudeckux ayemeHToB J[. M. MenaeneeBa ¢ COBpEeMEHHON Teopued CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX W CIIOKHBIX BEIIECTB IO TpyNNaM W IepuojaM. 3HAYeHHE
MIEPUOJIUYECKOr0 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemiecTBa. XuMudeckasi cBsi3b. Bujpl XuMuueckoi CBs3M (KOBaJEHTHas HENOJsIpHAsl U MOJIApHAs, MOHHAs, METaNInYecKas).
Mexanu3mbl 00pa3oBaHMsl KOBAJEHTHOM XHWMHYECKOW CBSI3M (OOMEHHBIM M JOHOPHO-aKLENTOpHBIN). BomoponHas cBsizb. BaneHTHOCTB.
DneKTpOOTpULATENBHOCTh. CTENIEHb OKUCIIEHN. FOHBI: KAaTHOHBI M AHUOHBI.

BemiecTBa MOJEKYJIIPHOTO M HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTAaBA BELECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK.
3aBUCHUMOCTB CBOMCTBA BEILIECTB OT THIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTHEe 0 MHUCTIEPCHBIX cucTeMax. MICTUHHBIE M KOJIJIOWIHBIE PACTBOPBI. MaccoBas A0S BEIECTBA B paCTBOPE.

Knaccugukanus HeopraHmdeckux coenuHeHMd. HomeHkiaTypa HEOpraHMYecKuX BemlecTB. ['eHeTmueckas CBSI3b HEOPraHMYECKUX
BEILECTB, IPUHAJICKALIUX K PA3ITUYHBIM KIJIACCAM.

Xumunueckas peakiusi. Knaccuduxanus XUMHYECKUX peaklMii B HEOPraHUYECKOW U OPraHUYECKOM XMMHUU. 3aKOH COXPaHEHMsI MacChl
BEIL[ECTB, 3AKOH COXPAHEHUs U NPEBPALLECHUS SHEPT U IIPU XUMUYECKHUX PEAKIIUAX.



CKopocTh peakiu, €€ 3aBUCUMOCTh OT Pa3ju4HbIX (akTopoB. OOpaTUMbIC peakiuu. XUMHUYECKOe paBHOBecHe. DaKTOPhI, BIUSIONINE
Ha COCTOsIHME XUMHUYecKkoro pasHosecus. [Ipunnun Jle Ilarense.

OnexrponauTrueckas awccoruanus. CuibHbIE U cliadble 3MeKTpoiuThl. Cpena BOMHBIX PAcTBOPOB BEIISCTB: KHUCIAs, HEUTpaIbHAS,
IeI0yHasl.

OKHUCIUTEbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIepUMEHTaIbHbIE METOIbl U3YUYEHHUsI BEIIECTB U UX MpPEBpallleHuil: nemMoncTpanus tadnui «llepuoanyueckas cucteMa XUMUYECKUX
anementoB J[. W. MenzaeneeBa», u3yueHHe MoJelell KPUCTAUIMUECKUX PEHIETOK, HAOIIOJAEHHWE W ONUCAaHHME JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jioKEeHHWE NEPOKCHAA BOJOpPOAA B IMPUCYTCTBUU KaTajau3aTopa, OMNPENCICHHE CPEIbl PAacTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCATBHOTO MHIUKATOPA, PEAKIIUM HOHHOTO 00MEeHa), MPOBeIeHNE MPaKTHYeCKON paboThl «BiusHue pa3nudHbiXx (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUM».

Pacuérnnie 3agaum.

PacuéTtel mo ypaBHEHMSM XMUMHUYECKHUX PEAKUUH, B TOM YHUCIE TEPMOXMMHUYECKHE pPaCUEThl, PACUEThl C HMCIOJIb30BAHUEM MOHSITHUS
«MaccoBas JOJIS BEIIESCTBAY.

Heopranuveckasi xumust

Hemeramner. [Tonoxxenne Hemetawios B [lepuoamueckoit cucreme xumuieckux neMmeHToB Jl. . MeneneeBa 1 0COOCHHOCTH CTPOCHHUS
aToMoB. Ou3nUecKre CBONCTBA HEMETAUIOB. AJIJIOTPOIHSI HEMETAIIOB (Ha IPUMEpE KUCIOpoa, cepbl, pocdopa u yriepona).

XYMHYEeCKUE CBOMCTBA BAXKHEHUIITUX HEMETAJNIOB (TaJOreHOB, cephl, a30Ta, pocdopa, yriaepoaa U KpeMHH) U UX COeTMHEHUN (OKCHIIOB,
KHCIJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN).

[IprMeHeHne BaXHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Mertamnsl. [lonoxxenue metannos B Ilepuoanueckoit cucreme xumudeckux siaemeHToB JI. M. MengeneeBa. OCOOEHHOCTH CTPOCHHUS
DIIEKTPOHHBIX 00004eK aToMoB MeTamnoB. OOmme ¢uznyeckue cBoiicTBa MeTauioB. CIIaBbl METAUIOB. JJIEKTPOXHUMHYECKHH Psij
HaIPSKEHUN METAJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIUX METAUIOB (HATpWUM, KaJMid, KaJbIIMM, MAarHWW, aTIOMUHUM, IIUHK, XPOM, >K€JI€30, MEJIb) U HUX
COEJIMHEHUH.

OO6mue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl HM3YUYCHMsI BEIICCTB M WX MpEBpalleHU: W3ydeHHE KOJUICKIMU «MeTamisl W CIUIaBb», 00pa3IoB
HEMETaJUIOB, pElICHUE YKCIIEPUMEHTANIBHBIX 3a71a4, HaOII0/ICHNE U OMMCAHNE IEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBHE
TUAPOKCH/IA ATFOMUHUS C paCTBOPaMU KHUCIIOT M 1Ie€JI0Uel, KaueCTBEHHBIE PEaKIIMM Ha KATUOHBI METAJIOB).

PacuérHrie 3amaun.

PacuéTter maccel BemecTBa wim 00bEMa ra3oB MO M3BECTHOMY KOJHWYECTBY BEIIECTBA, MAcCe MU O0OBEMY OJHOTO M3 YYaCTBYIOIIHUX B
pEeaKIMK BEMIECTB, pacy€Thl MacChl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.



XHuMHA U KU3Hb

Posib xuMuu B 00ecrieYeHUH HKOJIOTUYECKOM, YHEPTeTHUECKON U MUIIEBOM 0€30MacHOCTH, pa3BUTHH MeAUIMHBL [loHATHE O Hay4HBIX
METO/aX IMO3HAHMS BELIECTB U XUMUYECKUX PEaKIU.

ITpencraBienus o0 OOMMX HAYYHBIX IPUHIUIIAX POMBIIUIEHHOTO OJYyYeHNs BXKHEHIIINX BEILECTB.

YenoBek B MHpE BEUICCTB M MAaTEPUAIOB: Ba)KHEHIIME CTPOMTEIBHBIE MAaTE€PHUalbl, KOHCTPYKIIMOHHBIE MaTEpHallbl, KPaCKH, CTEKJIO,
KepaMHrKa, MaTepHaibl 7S 3J€KTPOHUKH, HAHOMATEPUAIIbl, OpPraHUYECKHE U MUHEPAJIbHBIC YIOOpESHHUS.

XUMUS 1 3I0pOBbE YEIIOBEKA: MPaBHJIa UCIIOJIb30BAHMS JICKAPCTBEHHBIX MIPENapaToB, MpaBuia 0€30MacHOr0 NCIOIb30BAHUS IPENapaToB
OBITOBOM XMMMHU B IIOBCEAHEBHOM KU3HH.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpenMETHBIX CBSi3ed IpU U3ydyeHUM OOmeld M HeopraHMdeckod XxuMuu B 11 Kiacce ocCylecTBISETCS 4epes
UCTIOJIB30BaHUE KaK OOLIMX ECTECTBEHHO-HAYYHBIX IOHATUH, TaK W IOHSTUHN, SBISIONIMXCS CHUCTEMHBIMU JJISI OTACIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO011e ecTeCTBEHHO-HAY4YHbIC MOHATHS: Hay4HBIH (DakT, rMIIoTe3a, 3aKOH, TEOpUs, aHaJIU3, CUHTE3, KiacCu(UKalus, NepruOgUYHOCTb,
Ha0JII0/IeHUE, KCIIEPUMEHT, MO/IETIUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®u3uka: Marepus, SHEprus, macca, aroM, 3JIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOIl, PaAMOAKTUBHOCTb, MOJIEKYJA, SHEPTeTHUYECCKUI
YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3NYECKHE BETMUMHBI U €IMHULBI UX U3MEPEHUs], CKOPOCTb.

Bbuonorus: knerka, opranusm, sKocucTema, obuocdepa, MaKpo- U MUKPOIJIEMEHThI, BUTAMHHBI, 0OOMEH BEILIIECTB B OpPraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHomoruss: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJUIypIrusi, IPOU3BOACTBO CTPOUTEIBHBIX MAaTEPHAIOB, CEIBCKOXO3SMCTBEHHOE
NPOM3BOJICTBO, MHIIEBAas MPOMBIIIIEHHOCTh, (papMaleBTHUeCKas MPOMBIIIJIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHUX IPernaparos,
IIPOU3BOJCTBO KOHCTPYKLIMOHHBIX MAaTEPUAIIOB, JJIEKTPOHHAS IIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOIHH.

I[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW HA BA30BOM VYPOBHE CPEJHEI'O OBLIEIO
OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI
OI'OC COO ycraHaBiauBaeT TpeOOBaHHUS K pe3yjabTaTaM OCBOCHHS OOYYarOIIMMUCS IPOrpaMM CpeIHEro oO0Iero oOpa3oBaHUS
(JIMYHOCTHBIM, METAIlpeIMETHBIM U IMpeAMETHbIM). HayuHo-MeToauuyeckoil OCHOBOM i pa3paOOTKH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS
IPOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.
B cooTBeTcTBHM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJ0M B CTPYKTYpE JINYHOCTHBIX PE3YyJbTATOB OCBOEHHUS IpeaMeTra «XHMHS» Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus BbIAEICHbI CIeIyIONHEe COCTABISIOIINE:



OCO3HaHHE OOYYaIOIIUMUCS POCCHUICKON TIpa’kIaHCKOW HISHTHYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEICIICHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

I[eJICHAIIPABJICHHOE Pa3BUTUE BHYTPEHHUX YOCKIECHUMN JTMUYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH U UCTOPUUYECKUX TPaauInii 6a30Boi
HayKU XUMUU;

TOTOBHOCTh W CIIOCOOHOCTh OOYyYarONIMXCS PYKOBOJCTBOBATHCS B CBOGH JEATEIHHOCTH I[CHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH,
MPHUCYIIUMH [[ETOCTHOU CUCTEME XUMHUIECKOTO 00pa30BaHUs;

HaJIMYUe MPaBOCO3HAHMS SKOJIOTHYECKON KyJIbTYpPhl U CIOCOOHOCTU CTaBUTh LIETH U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInaHOCTHBIE pE3yNbTaThl OCBOCHMS MpeaMeTa «XHUMHS» AOCTUTAIOTCS B €IUHCTBE Y4eOHOW M BOCIMTATEIbHON NEATEIBHOCTH B
COOTBETCTBUU C TYMAHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU U HJI€aJIaMU POCCUHCKOTO TPaXTaHCKOTO
o011ecTBa, MPUHATHIMUA B OOIIECTBE HOPMAaMHU W TMPaBWJIAMHU TOBEICHUSI, CIIOCOOCTBYIOIIMMU IPOIIECCAM CaMOTIO3HAHMS, CAMOPA3BUTHUS U
HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTU O0YYAIOIIUXCS.

JImdHOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHUS» OTPaKarT CPOPMUPOBAHHOCTH OMBITA MO3HABATENBHON M MPAKTUYECKOM
JESTSIIBHOCTH O0YJAFOIIUXCS TI0 PEATU3alliy IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCJIC B YACTH:

1) rpaaaHCcKOro BOCIMTAHMS:

OCO3HaHHUA 00YyJalOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U IIPABOIIOPAIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMaX U MpaBUjIaX MEKIMYHOCTHBIX OTHOIICHHH B KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOU TBOPUYECKOMW JIEATEILHOCTH MPHU CO3IaHUH yUEOHBIX MPOEKTOB, PEIICHUN YUCOHBIX U MO3HABATEIBHBIX 3a/1a4,
BBITIOJITHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY M apTyMEHTBI JPYTUX MPH aHAIMU3€ Pa3jIHYHbIX BUAOB yuyeOHOMU
JIeATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€UECTBEHHON XUMUHU;

YBa)KEHHSI K MPOLIECCY TBOpYECTBA B 00JACTH TEOPUHU M MPAKTHYECKOTO MPUMEHEHHUSI XUMUHU, OCO3HAHMSI TOTO, YTO JOCTHKEHUS HAyKH
€CTh Pe3yNbTaT AJIUTEIbHBIX HAOIIOICHUN, KPOIIOTIUBBIX AKCIIEPUMEHTAIBHBIX MIOMCKOB, IIOCTOSTHHOTO TPYy/1a YUEHBIX U MPAKTUKOB;

WHTEpeca 1 M03HABATEIbLHBIX MOTHBOB B MOJIYYCHUHU U TIOCIEAYIOIIEM aHalu3e HH(OOPMAIIUU O MEPEOBBIX JTOCTHKEHHUSIX COBPEMEHHOMN
OTEUYECTBEHHON XUMUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHWBATh CUTYAIlWH, CBSI3AHHBIC C XMMUYECKUMH SBICHHUSIMH, U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,



TOTOBHOCTH OLICHMBATh CBOE IOBEJCHHE M IOCTYIKM CBOMX TOBApUIIECH C MO3ULUN HPAaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHHE
IIOCJIEICTBUM 3THUX IIOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

IIOHUMAaHMsl LIEHHOCTEeH 310poBOro M Oe3omacHoro odpas3a >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY
(bU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOuroIeHust TpaBmil 0€30macHOro 0OpaIeHNs ¢ BEIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYAOBOU AEATEIBHOCTH;

NOHMMAaHMS LEHHOCTH MPABUJI MHIUBUIYAJIHHOTO M KOJUIEKTUBHOTO OE30MACHOTO MOBEACHUS B CUTYaLUsX, YTPOXKAIOUINX 370POBBIO U
JKU3HH JTIOICH;

OCO3HAHMsI TOCTIEICTBUI U HENPHUATHS BPEIHBIX MIPUBbIUEK (YIOTPEOIEHUS alIKOT0JIs, HAPKOTUKOB, KYpEeHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON JI€ATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM M ApYyrux
BUJAX JEATEIIBHOCTH;

YCTAHOBKH Ha aKTHMBHOE Y4acCTHE B PELICHUM IPAKTUYECKUX 3a/1a4 COLMAIbHOM HAalIpaBIEHHOCTH (B paMKax CBOEro Kjacca, LIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHIO Ipodeccuil pa3iauyHOro poja, B TOM YHUCIIE Ha OCHOBE NMPUMEHEHMS IMPEIMETHBIX 3HAHUN 110
XUMUH;

YBa)XXCHHUs K TPYLY, JTIOASIM TPYyJla U pe3ysbTaTaM TPYAOBOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHJIMBUAYaJIbHOW TpaeKTOpHM 0Opa3zoBaHMs, Oyayied mpodeccuu U peanu3anuu coOOCTBEHHBIX
YKU3HEHHBIX IUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHMH, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOUICHUS K MPUPO/IE, KaK UICTOUHUKY CYLIECTBOBAHMS KU3HU Ha 3eMiie;

NOHUMaHMs TI00ATBHOTO XapakTepa JKOJIOTMYECKHUX MpoOJIeM, BIMSHUS 3KOHOMHUYECKMX IPOLIECCOB HA COCTOSHUE MPUPOJHON U
COLIMAIBHON CPENBL;

OCO3HaHHS HEOOXOIMMOCTH MCIOJIb30BaHUS JOCTH)KEHUNM XUMHH ISl pEIICHUs BOIIPOCOB PAl[MOHAIBHOTO MPUPOI0NOIB30BaHNUS;

AKTUBHOI'O HEMpPUATUS ACWCTBUH, MPUHOCAIIMX BpEl OKpY)Karolled NMPUPOAHOM cpesie, yMEHHUs MPOrHO3UPOBATh HEOIAaronpHsTHbIE
HKOJIOTMUECKUE TIOCIIEACTBUS IPEANIPUHUMAEMBIX JEHCTBUI U IPENOTBPALLATD UX;

HAJIMYUS Pa3BUTOrO AKOJOTUYECKOTO MBIIIJICHHS, SKOJIOTMUECKON KYJIbTYpPBI, OIbITa JAESTEbHOCTH SKOJIOIMYECKOM HaIlpaBIEHHOCTH,
YMEHHSI PYKOBOJICTBOBAaTbCS MMHU B IIO03HABaTENbHON, KOMMYHHUKATHBHOM M COIMAIbHOW MpPAaKTHKE, CIOCOOHOCTH M YMEHHS aKTHUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOLIECTBEHHON MPAKTHKHY;



IOHUMAaHMs CHelM(PUKY XMMHUU KaK HayKd, OCO3HaHMs €€ poju B (OPMHUPOBAHUU PALMOHAIBHOI'O HAYYHOT'O MBIIUICHUS, CO3JaHUU
[IEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKAloIIeM MHpEe KaKk O €IMHCTBE NMPHPOJBI U UYEIOBEKAa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMUH JUJIsl COBPEMEHHOM LIMBUIIM3ALMU: B €€ TYMaHUCTHYECKONW HAIPaBICHHOCTH U BaKHOU poJin
B CO3JJaHMM HOBOM 0a3bl MaTepUAIbHOW KYyJbTYpPbI, PELICHUU IJ00AJIBHBIX HPOOJIEM YCTOWYMBOIO pPa3BUTHUS YEJOBEUECTBA — CBHIPHEBOH,
HHEPreTUYECKOM, MUIIEBOM M HSKOJIOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECHEeUeHHH YCIOBHH YCIEHUIHOTO Tpyda H
HKOJIOTHYECKU KOM(OPTHOM KU3HHU KaXKI0TO YiIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW IPAMOTHOCTH: MIOHUMAHUS CYLITHOCTH METO/I0B [IO3HAHNUS, UCIIOIb3yEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJIb30BaTh MOJTy4aeMble 3HAHMS JUI aHAIUM3a U OOBACHEHUS SBJICHUN OKPYXKAIOIEro MUpa U MPOUCXOAALIMX B HEM MU3MEHEHUH, YMEHUs
JenaTh 000CHOBAaHHBIE 3aKIFOUEHHS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIINXCS TAHHBIX C IEITBI0 TOIYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIb30BAaTh XUMUYECKHIE 3HAHUS JUTSl PEIICHHS TPOOJIEM B PeaibHBIX KU3HEHHBIX CHUTYaIUsX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH U CIIOCOOHOCTH K HETIPEPhIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY ITOJIyYE€HHUIO HOBBIX 3HAaHUM 110 XUMHHU B
COOTBETCTBUU C KU3HEHHBIMH NTOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSM TPy/ia B PA3IMUHBIX cepax MpoPecCHOHATHHON JIeITeILHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHUS yUeOHOTOo MpeaMeTa «XUMHUsS» Ha YPOBHE CpeTHEro o011ero oopa3oBaHus BKIKOYAIOT:

3HAYMMBbIC TSI (POPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCS MEXIUCIHUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIeHAYYHbIC TOHSITHS,
OTpa)karolll¥e IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa U CHEHU(PHUKY METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Mmarepus,
BEIIIECTBO, PHEPrus, SBJICHME, MPOLECC, CUCTeMa, Hay4yHbIH (DaKT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEOBaHUE,
HaOJr0IeHue, N3MEpEeHUe, SKCIIEPUMEHT U IpYTHeE);

YHHMBEpCaJbHble YyueOHbIe JeicTBUS (MO3HAaBaTeIbHblE, KOMMYHUKAaTHBHbBIC, PETYyJISTHUBHBIE), oOecnednBaromue (HopMHpOBaHHUE
(GyHKIIMOHAJIBHOW IPaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00yYaroInXcs;

CHOCOOHOCTh 00YYAIOIINXCSI HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHBIE, MUPOBO33pEHUECKUE 3HAHUS U YHUBEpCalbHbIe ydeOHbIe
JENCTBUS B IO3HABATEIbHON U COLIMAIBHON NIPAKTHKE.

MertarnpeqMeTHbIe pe3ysbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMM Y4Y€OHBIMH TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMH H
PEryJIATUBHBIMU JIEHCTBUSMHU.

Osgi1aieHHe YHUBePCAJbHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMM A€l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;



OTpENeATh IENH JEATEIBbHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPHH WX JIOCTHIKCHHUS, COOTHOCHUTH PE3YJbTAThl JCSITCIBHOCTH C
IIOCTaBJICHHBIMHU LICIISIMU,

HUCIIOJIB30BAThH HpI/I OCBOCHHNHU 3HaHHﬁ HpI/IéMBI JJIOTUYCCKOI'O MBINIJICHUS — BBIACIIATH xapaKTepHHe HpI/IBHaKI/I HOHHTI/Iﬁ nu yCTaHaBHI/IBaTB
WX B3aMMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIUE TIOHITHS JJI OOBSICHEHHUS OT/ICTBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(UKAIIMK BEIIECTB M1 XUMHYECKUX PEAKIIHA;

YCTaHaBJII/IBaTB HpI/I‘II/IHHO-CJIGIICTBeHHBIG CBA3HU MG)K[[y I/ISyIIaeMBIMI/I SABJICHUAMMU,

CTpOI/ITB JIOTHYCCKUC paCCY)KIIGHI/ISI (I/IHI[YKTI/IBHLIG, IIGI[yKTI/IBHBIC, 110 aHaJIOFI/II/I), BBIABJIATDH 3aKOHOMepHOCTI/I n HpOTHBOpC‘II/ISI B
paccMaTpUBaEeMBbIX SIBJICHUAX, (OPMYIMPOBATH BHIBOJIBI U 3aKITIOUCHUS,

NPUMEHSTh B MpOIlecce MO3HAHUS, HCIOJIb3YeMble B XMMHHM CHUMBOJIWYECKHE (3HAKOBBIE) MOJENH, MPEeoOpa3OBbIBATH MOCIbHBIC
IPEJICTaBICHUS] — XUMUYECKUM 3HAK (CUMBOJI) 3JIEMEHTA, XUMHUUYECKasi GopMyJia, YpaBHEHHE XMMHUUECKON peaklUy — MpU PELICHUH y4eOHbIX
IIO3HABATCJIIbHBIX H HpaKTI/I‘-IeCKI/IX 3aja4, HpI/IMeHﬂTB Ha3BAHHBIC MOIACJIBHBIC HpeILCTaBHeHI/Iﬂ IJIA BBIABJIICHU S XapaKTepHI)IX HpI/I3HaKOB
M3Y4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHH.

2) 0a30BbIe HCCJIEN0BATEIbCKHE T1eHCTBUS:

BJIaACTh OCHOBaAMHU MCTOI0B Haquoro IIO3HAHHUS BECIICCTB U XUMHNUYCCKUX peaKuHﬁ;

dbopMyIMpOBaTh ENH W 33Ja4d HCCIICOBAHMS, HCIIOJIB30BATh IMOCTABICHHBIC W CAMOCTOSITEIBHO CPOPMYIUPOBAHHBIC BOIPOCHI B
KayecTBe MHCTPYMEHTA MO3HAHMS U OCHOBBI JIJIs1 (JOPMUPOBAHUS THIIOTE3BI 10 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJIETh HABBIKAMHU CAMOCTOSITENIFHOTO TUIAHUPOBAHUS W TPOBEICHUS YYCHHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS
HaOIIOZaTh 32 XOJOM IIPOIIECcCa, CAMOCTOSITEIHFHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (HhOopMyIupoBaTh OOOOIICHUS W BBHIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIE0BAHUS, COCTABIISITH OOOCHOBAHHBIN OTYET O MPOJIeTTaHHOM padoTe;

NpUOOpeTaTh OMBIT YYCHHUECKON MCCIE0OBATEIbCKON U TPOEKTHOW NEeATENbHOCTH, MPOSBIATH CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIIeHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3TUYHBIX METOIOB TTO3HAHMUS.

3) padora ¢ unopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(pOpMaluu (HAy4YHO-NOMYJISpHAs JIUTEPATypa XUMHUUYECKOIO COAEpIKaHMsI, CIIPAaBOYHBIE
nocobusi, pecypcbl WHTepHeTa), aHAIM3UPOBATh HMH(OPMALMIO PA3TMYHBIX BHIOB M (OpPM MpEACTAaBICHUS, KPUTUYECKH OIICHUBATH €&
JIOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTb;

GbopMyIUPOBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHbIE METOABI MPH TMOUCKE U OTOOpe WHGPOpPMAIMH, HEOOXOAUMOU ISl BBITIOJTHCHHS
y4eOHBIX 3a71a4 OMPEACIEHHOTO TUTIA;

MPHOOPETATh OMBIT UCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMANBbHYIO (popMy mpeacTaBieHUs nHGOpMauu (CXeMbl, TpaduKU, TUarpamMmbl, TaOIUIBI, PUCYHKH H

ApyrHe);



UCIIONIb30BAaTh HAYYHBIH SI3BIK B KadyeCTBE CPEICTBA INpPH pabdOTe C XWMHYECKOH HH(OpMAIMEd: MPUMEHATh MEKIPEAMETHbIC
(pusmueckue u MaTeMaTHUECKUE) 3HAKU U CUMBOJIBL, ()OpMYJIbI, a00peBHATYphl, HOMEHKIATYPY;

UCTIOJIb30BaTh M MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJjajieHNe YHHBEPCAIBHBIMH KOMMYHHUKATHBHBIMH JAeiiCTBHSIMH:

3a71aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXIaeMOi TeMbI B XOJ€ JAMAJIOTa W/WIN JUCKYCCHH, BBICKa3bIBaTh WJEH, (OPMYIHPOBATH CBOU
NPEUIOKEHUS] OTHOCUTEIHHO BBITOJHEHUS IPEJIOKEHHOHN 3a/1a4H;

BBICTYNIaTh C TIPE3CHTAllMel pe3yJbTaToOB II03HABATEIBHOW JEATENIHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO
CBEPCTHUKAMH TIPH BBIOJIHEHHMH XHMHYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIETOBAHUIO CBOWCTB M3y4aeMbIX BEILIECTB,
peanu3anuy yaeOHOro MpoeKkTa U (hOpMyIupoBaTh BBIBOABI 1O PE3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUN IMYyTEM COTIACOBAHUS MO3UIHMN B
X0J1e OOCYKIACHHSI 1 0OMEHAa MHEHUSIMHU.

OsJiajieHNe YHUBEPCAIBLHBIMH PeryJisTUHBHBIMH el CTBUSIMU:

CaMOCTOSATENIFHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO MI03HABATEIBHYIO IESTEIBHOCTD, OIPEIEIsis € IeNU U 3aJa4l, KOHTPOJIUPOBATh U
o0 Mepe HeoOXOAMMOCTH KOPPEKTHPOBATh IMpEAiaraéMblii alIrOpPUTM JICHCTBUI NPH BBIMOJHEHUH Y4YeOHBIX M HCCIENOBATEIbCKHUX 3aj1ad,
BBIOMpaTh Hanbosee F3PPEKTUBHBIN CITOCOO MX PELICHHS C YIETOM MOJTyYEHHSI HOBBIX 3HAHUH O BEIIECTBAX M XMMHYECKHUX PEaKIUsIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEIHHOCTHA HA OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

INMPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs» OTpa)xKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUH O XUMHUECKOW COCTABJISAIONIEH €CTeCTBEHHO-HAYYHOH KapTHHBI MUpPA, POJM XUMHM B IO3HAHUU
SBJICHUH TPUPOABI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIUYHOCTH, €€ (YHKIMOHAJIBHOM IPaMOTHOCTH, HEOOXOAUMOW M peleHHs
MPAKTUYECKHX 3a7a4 U SKOJOTHYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBbIO M MPUPOJHOMN CPELE;

BJIa/ICHHE CUCTEMON XMMHMUYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIOJIAraloye NOHATHS (XMMUYECKUHN JIEMEHT, aTOM, 3JIEKTPOHHAs
0o00JI0oYKa aroma, MOJIEKYJa, BaJI€HTHOCTb, JJIEKTPOOTPHULATEILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaIléHHast), MOJIb, MOJISIpHasi Macca, MOJISIpHBIA O00BEM, yriepoJaHbIi cKeneT, (GyHKIMOHAJIbHASA TPYIIa, PaJuKall, U30MEpHUs, U30MEpHI,
TOMOJIOTHUECKUN PsiA, TOMOJOTH, YIJIEBOJAOPOIbI, KHCIOPOJI W a30TCOJAEpKallhe COEAMHEHUS, MOHOMEp, MOJMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMs); TEOPUHU U 3aKOHBI (TEOpHsSl CTpOEHHsI opraHuyeckux BemecTB A. M. BbyTiepoBa, 3aKkOH COXpaHEHUS
MAaccChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHUH; MUPOBO33PEHUYECKHUE 3HAHUS, JIS)KAIME B OCHOBE NIOHUMaHUs IPUUYMHHOCTH
U CHUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (PaKTOJOrMUYECKHE CBEIEHHsI O CBOICTBax, COCTaBe, MOJy4YeHHMM M O€30MacHOM HCIIOJIb30BaHUU
BaXHEHMIIINX OPraHNYEeCKUX BELIECTB B ObITY U MPAKTUYECKON JIeATEIbHOCTH YEIO0BEKa;



c(OpMUPOBAHHOCTh YMEHHI BBISBJISATH XapaKTepHbIe TMPU3HAKU TMOHSATUM, YyCTaHAaBIMBAaTh MX B3aUMOCBS3b, MCIIOIbH30BAThH
COOTBETCTBYIOIIME MTOHATHS IIPU OMMCAHUU COCTaBa, CTPOCHUS M MPEBPAIICHUI OPraHUYEeCKHX COSIUHEHHIA;

c(OPMHPOBAHHOCTh YMEHUI HMCIOIB30BaTh XMMUYECKYI0 CUMBOJIUKY JJIsl COCTABICHHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpalEHHON) (GOpMyJT OpraHMYECKUX BEIIECTB U YPAaBHEHUN XMMHUYECKUX PEaKLUi, U3rOTaBIMBAaTh MOJIEIN MOJIEKYJI OPraHUYEeCKUX BEIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUIl YCTAaHABJIMBATh MPUHAUICKHOCTh M3YYEHHBIX OPraHMYECKHX BEHIECTB IO MX COCTaBY M CTPOCHHIO K
OTpeNeIEHHOMY  KJIAcCy/TpynIe COeIuHeHHH (YIrJIeBOJOPOMBI, KHCIOPOJ M a30TCOJEpKAllue COEAMHEHUS, BBICOKOMOJCKYIISPHBIC
COCIMHCHMS ), JaBaTh UM Ha3BaHMs Mo cucteMarnyeckord HoMmeHknarype (IUPAC), a Takke mMpUBOAUTHh TPUBHAIBHBIC HAa3BaHHS OTACIbHBIX
OpPraHMYECKUX BEUIECTB (STUIJICH, MPOIMMUJICH, AlleTUJICH, STUJICHIJIMKOIb, TIMulepuH, (eHon, Qopmanpieruy, ameraibAerui, MypaBbUHas
KHCJIOTa, YKCYCHAs KUCJIO0Ta, OJICMHOBAS KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIII0K03a, PPYKTO3a, KpaxMal, HEeJIII0I03a, TIIALIUH);

c(OPMHPOBAHHOCTh YMEHUS ONPEICISATh BUIBI XUMUYECKOM CBS3H B OPTaHUYECKUX COCTMHEHHSX (OIMHAPHBIC M KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI IPUMEHATH IMOJOXKEHHS TEOPUH CTPOEHHUS opraHuuyeckux BemiectB A. M. bytnepoBa nnsi oObscHeHuUs
3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTAaBa U CTPOCHHMS; 3aKOH COXPAHEHUSI MAcChl BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTEpPH30BaTh COCTaB, CTPOEHHE, (PU3NYECKHE W XMMHUYECKHE CBOWCTBA THUIIHMYHBIX IPEICTABHTEICH
Pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIISCTB (METaH, dTaH, JTWICH, NMPOINWICH, aneTwieH, OyramueH-1,3, merunOyramuen-1,3, Oensou,
METaHOJ, ATAHOJ, STUJICHTIUKOJb, TIHIEPUH, (EHOJ, aleTalbJIeru]l, MypaBbHHas U YKCYCHas KHUCJIOTHI, TJIOKO03a, Kpaxmal, LeJUT0JI03a,
AMHHOYKCYCHAasl KHUCJIOTa), WUTFOCTPHUPOBATh I'€HETHUECKYI0 CBA3b MEXKIYy HUMH YPAaBHEHUSIMH COOTBETCTBYIOIMX XUMHYECKUX PEaKIHi C
UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYT;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTEpHU30BaTh HCTOYHHUKHU YIIIEBOAOPOJHOTO ChIpbsi (HE(PTh, MPUPOAHBINA Tra3, yrojb), CIOCOOBI HX
nepepadoTKU U MPaKTHUECKOE IPUMEHEHUE MPOIYKTOB MepepaboTKy;

c(OPMHPOBAHHOCTh YMEHUI NMPOBOANUTE BBHIUMCIIEHUS [0 XUMUYECKUM YpaBHEHHSM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA
WM TIPOJTYKTA PEAKIMU TI0 U3BECTHBIM Macce, 00BhEMY, KOJTMYECTBY OJHOTO M3 HCXOHBIX BEIIECTB MU MPOYKTOB PEAKIIH);

c(OPMHPOBAHHOCTh YMEHUH BJIAJETh CHCTEMOH 3HAHHW 00 OCHOBHBIX METOAAX HAYYHOTO ITO3HAHUS, HCIOJIB3YEMBIX B XUMHHU IPU
U3y4eHUM BELIECTB M XUMHUYECKUX SBJICHUH (HaOMIOJeHHe, W3MEpeHHUe, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JUISl IPUHATHUS PEIIeHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIIECTBAMU U X NPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUIl COOIOIaTh IMpaBWia MOJIb30BAHUS XUMHUYECKOW MOCYION M J1abopaTOpHBIM OO0OpYIOBAaHHEM, a TaKKe
npaBuiIa OOpaIIeHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKITUSIMH IO BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBHIMOJHATE XUMHUYECKUI HSKCHEPUMEHT (TPEeBpaIleHus] OPraHMYECKUX BEIIECTB MpPHU
HarpeBaHuM, IMOJy4eHHE JTUJICHA M U3YyYEHHE €ro CBOMCTB, KaueCTBEHHbIE PEAaKLMM OPraHMYeCKHX BEIIECTB, JAeHATypauus OElIKOB Hpu
HarpeBaHWM, I[BETHBIE PEaKIWU OEIKOB) B COOTBETCTBHHM C TPaBHJIAMH TEXHHKH O€30MacHOCTH TpH OOpalIeHHH C BEIECTBAMU H



71ab0paTOpHBIM 00OpPYIOBAaHUEM, NPEICTABIATH PE3yIbTaThl XMMHUYECKOTO AKCIEPUMEHTa B (pOopMe 3aluCH YPaBHEHHUH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTHh YMEHHI KPUTUYECKH aHAM3UPOBATh XMMHUUYECKYI0 MH(POPMALIUIO, TOJYyYaeMYI0 U3 Pa3HbIX HCTOYHHKOB (CpeicTBa
MaccoBoi uHpopMmaiuu, UHTepHeT u Apyrux);

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpaBUiIa SKOJIOTMUYECKU LeIeco00pa3HOro MoBeACHUS B OBITY U TPYAOBOMl NEATEIbHOCTH B
LEJSIX COXPAaHEHUs CBOEro 370pPOBbsl U OKPYKAIOLIEH INPUPOAHON Cpeabl, OCO3HAaBaThb OMACHOCTb BO3JEHCTBUS HA >KMBBIE OPraHU3MBbI
OTNpeNeIEHHBIX OpPraHMYeCKUX BEIIECTB, MNMOHWMMas cMmbicn mokaszarens IIJIK, moscHATh Ha mnpumepax CrmocoObl YMEHBUICHUS U
MPEIOTBPALCHHS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M UEJIOBEKa;

JUIsi 00y4YaroIIUXCsl ¢ OrPaHUYCHHBIMHU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHE MPHUMEHSITh 3HAHHUA OO0 OCHOBHBIX JOCTYIHBIX METOJaX
MO3HAHUSI BEMIECTB M XUMHUUECKHUX SIBICHHI;

JUIA CIIENBIX W CIa0OBHISAMIMX OOYYAIONIMXCS: YMEHHE HCIONB30BaTh pelbeHO-TOUEUHYIO cucTeMy oOo3Hauenuid JI. Bpaitns mns
3aMyucy XUMHYECKUX POpMYyII.

11 KUIIACC

[TpenmeTHBIE pe3ynbTaThl OCBOCHUs Kypca «O0mmast 1 HeOpraHHYeCcKasi XUMHS OTPaKaroT:

c(OpMUPOBAHHOCTH IPEICTABICHUI: 0 XMMHUYECKON COCTaBIISAIONIEH €CTECTBEHHO-HAy4YHOH KapTUHBI MHUpa, POJIM XUMHUHU B MO3HAHUU
SBJICHUH TPUPOABI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIUYHOCTH, €€ (YHKIMOHAJIBHOM IPaMOTHOCTH, HEOOXOAUMOW M peleHHs
NPAaKTUYECKHX 3a/1a4 U KOJOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBbIO U IPUPOJIHOI cperie;

BJIQ/ICHHE CUCTEMON XMMUYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOMOJATaloNMe MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, U30TOIl, S-,
p-, d- 3JIeKTPOHHBIC OPOUTATIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIH 00BbEM, BaJIGHTHOCTD, AJIEKTPOOTPHUIIATEIbHOCTD, CTETICHb OKUCIICHHS,
XUMHYEcKast CBsA3b (KOBaJICHTHAs, MOHHAsl, MeTaJUIMYecKas, BOJIOPOIHAs), KpUCTAIIMUECKas peIIéTKa, TUIIbl XMMUYECKUX pEeaKIHid, pacTBop,
AJIEKTPOJINTBI, HEDJIEKTPOJIUTHI, DJIEKTPOJIUTHUECKAs JUCCOLMALMS, OKHCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKON PpEaKIMH,
XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (T€OpHUs 3JIEKTPOIUTHUYECKON auccouuanuu, nepuoanuyeckuit 3akon J[. M. Menzeneesa, 3aKkoH
COXpaHEHMsI MacChl BEILECTB, 3aKOH COXPAaHEHUS U MPEBpAIlEHUs] SHEPTUU NMPU XUMHUYECKHUX PEeaKlusX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3bIK XMMHMH, MHPOBO33DEHUECKHUE 3HAHMs, JIeKAalle B OCHOBE IIOHMMAaHUS IPUUYMHHOCTH M CUCTEMHOCTHM XUMHYECKHX SBIICHUH,
(akTOJIOrHUECKUE CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUN U 0€30MacCHOM HCHOIb30BAHUN BAKHEUIIIMX HEOPraHMUECKUX BELIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHMI BBISBJISATH XapaKTepHblE TPU3HAKW TOHATUM, YyCTaHAaBIMBaTh MX B3aUMOCBS3b, MCIIOIb30BAThH
COOTBETCTBYIOINE TIOHATHS IIPH ONTMCAHUHM HEOPTraHMYECKHUX BEIIECTB U UX NPEBPALLEHUI;



c(OpMUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XMMHYECKYI0 CUMBOJIMKY JJIsi COCTaBICHHUS (OPMYJ BEIIECTB U YPaBHEHHH XUMHYECKHX
peakuuii, cucremarnueckyro HomeHknatypy (IUPAC) u TpuBHanmbHBle Ha3BaHUS OTAEIBHBIX HEOPTaHWYECKHX BEUIECTB (YyrapHbIi ras,
YIIIEKUCIIBIN Ta3, aMMUaK, raléHasi U3BeCThb, HETall€Has U3BECTb, IUThEBAS COJIA, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHI ONpEAeNsiTh BAJICHTHOCTb M CTENEHb OKUCICHHS XMMHYECKHX 3JE€MEHTOB B COCIMHEHUSAX Pa3IMYHOTO
COCTaBa, BHUJ XHMUYECKOW CBS3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJIHASI) B COCAUHEHMSX, TUI KPUCTAIMYECKOW peréTKu
KOHKpPETHOI'O BEILIECTBA (aTOMHas, MOJEKYJApHasi, MOHHAas, METaJNIM4ecKas), XapaKTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHUYECKUX
COCIMHECHU;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh IMPUHAUICKHOCTh HEOPraHMYECKHUX BEIIECTB [0 HMX COCTAaBy K OINpPeAeEHHOMY
KJIacCy/Tpynne cOeAMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI M1 HEMETAJIIbI, OKCU/Ibl, OCHOBAHUS, KUCJIOTHI, aM(pOTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICT mepuoaudeckoro 3akoHa J[. WM. MenneneeBa u  JI€MOHCTPUPOBATH €ro
CUCTEMATU3UPYIOILYIO, O0BSCHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKHX 3J1eMeHTOB 1—4 nmepuoaos llepuoanueckoit
CHCTeMbI XUMHYECKUX 3eMeHToB J[. M. MeHeneeBa, UCMOMb3Yys MOHATHS «S-, P-, 0-3JIEKTpOHHBIE OPOUTAIHY, «IHEPIETUYECCKUE YPOBHMY,
OOBSACHATh 3aKOHOMEPHOCTU H3MEHEHUS CBOWCTB XMMMUECKHUX 3JIEMEHTOB U MX COEIUMHEHMH o nepuoaaMm u rpynnam llepuonnueckoit
CUCTEMBI XUMHUUYeCcKuX 3yeMeHToB . . MeHneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOILIME XUMHYECKHE CBOMCTBAa HEOPraHMYECKUX BEIECTB Pa3IUYHBIX
KJIaCCOB, TOATBEPXKAATh CYUIECTBOBAHME TI'E€HETHUYECKOM CBSI3M MEXAY HEOPraHMYEeCKMMHM BEUIECTBAMHM C IIOMOLIbI YpaBHEHUMU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMUYECKUE PEAKLUU MO Pa3jIMYHbIM MpU3HAKaM (YMCIy U COCTaBY pearupyroInx
BEIIIECTB, TEIUNIOBOMY 3((HEKTy peakiy, U3MEHEHUIO CTETIEHEH OKUCIIEHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, yIacTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIATh YPaBHEHUs PEaKIMi pa3IMYHbIX THIIOB, MOJHbIE U COKpAIEHHBIE YPABHEHUS peaKluil HOHHOTO
0oOMeHa, YUUThIBasl yCIOBUS, PU KOTOPBIX 3TU PEAKIMH UIYT A0 KOHI;

c(OpMUPOBAHHOCTh YMEHHI IPOBOAWUTH PEAKLINHU, MOATBEPXKAAIOIINE KAaueCTBEHHBIM COCTaB Pa3IUYHBIX HEOPTaHWYECKUX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILLECTB;

c(OPMHPOBAHHOCTh yYMEHHUI pacKpbIBaTh CYIIHOCTh OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA TMOCPEJICTBOM COCTABICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX PeaKIINi;

c(OpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklnu OT pa3InyHbIX (AaKTOPOB; XapaKTep CMEIIECHUs
XUMHYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO Bo3eicTBuUs (mpuHumn Jle [latense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMHUYECKHE IPOLIECCHI, JIeKAIIUe B OCHOBE IMPOMBIIUIEHHOTO IOJIYYEHUs] CepHOU
KHUCJIOTBI, aMMHaKa, a Takke chOPMHUPOBAHHOCTH MPEICTABICHUH 00 OOIMIMX HAyYHBIX MPHUHIIUIIAX U KOJOTUYECKUX NMPOOIeMax XMMHUUECKOTO
MIPOU3BO/ICTBA;



c(OPMHUPOBAHHOCT YMEHHUI IIPOBOJUTH BBIUMCIIEHUS C MCIIOJIb30BAHUEM IIOHATHUS «MaccoBasl JI0JIsl BELIECTBA B PAaCTBOPE», 00BEMHBIX
OTHOILICHHI Ta30B NMPH XUMHUYECKUX PEAKIIUAX, MACChl BEIIECTBA MM 00BhEMA Ta30B M0 U3BECTHOMY KOJMYECTBY BEUIECTBA, Macce WK 00bEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKLIUHU BEILECTB, TEIUIOBOTO 3 (PeKTa peaKi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAacChl BEUIECTB, IPEBPAILICHHS U
COXPaHEHHUs SHEPTUY;

c(OPMHPOBAHHOCTE YMEHHMH COOJIOJAaTh MpaBUia I0JIb30BAaHUS XMMUYECKOH IMOCYN0M M 1a00opaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe
npaBuiIa 0OpaIeHHs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMH I10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHI MJIAHUPOBATH U BHITOIHATH XUMHUYECKHH KCIIEPUMEHT (pa3ioKeHHEe NMEePOKCUIa BOJOPOa B IPUCYTCTBUU
KaTaJln3aTropa, ONpEAENIeHHE CPelbl PACTBOPOB BELIECTB C IOMOIIBIO YHHBEPCAJIBHOIO HMHIMKATOpPA, BIMSHUE PA3IMYHBIX (AKTOPOB Ha
CKOpPOCTh XMMHUYECKOH peakiiy, peakliud HOHHOro OOMeHa, KaueCTBEHHbIE PeaklMM Ha cyib(dar-, kKapOoHAT- U XJIOPHU-aHUOHBI, HA KaTHOH
aMMOHWUSI, pelIeHHE YKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMaM «MeTtauibl» 1 « HemeTasisl») B COOTBETCTBHH C MIPABUIIAMHU TEXHUKH O€3011aCHOCTH
npu OOpalIeHUH C BEIIECTBAMH U JTaOOPaTOPHBIM 000pYZIOBAaHHEM, MPEICTABIATh PE3yJIbTaThl XUMHUECKOTO IKCIIEPUMEHTA B (hopMe 3amucu
YPaBHEHHMH COOTBETCTBYIOIUX PeakUUil U GOpMyIUpOBaTh BHIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUM KPUTUYECKH aHAJTM3UPOBATh XMMHUYECKYI0 MH(POPMALIUIO, ITOJIy4aeMYI0 U3 Pa3HbIX MCTOYHHKOB (CpeicTBa
MaccoBOM KOMMYHUKalMU, HTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATh MpPaBUIIa HKOJOTHYECKH IIETIECO00PAa3HOTO MOBEACHUSI B OBITY M TPYIOBOM JEATEIHHOCTH B
LEJISIX COXPAaHEHUs CBOEro 370POBbsl U OKPYKAIOWIEH INPUPOAHON CpeAbl, OCO3HABaTh OIACHOCTb BO3JEHCTBUS HA >KMBBIE OPraHU3MBbI
OTpe/IeIEHHBIX BEIIeCTB, MOHUMast cMbIc nokasatens 11K, noscHATs Ha mpuMepax crocoObl YMEHBIICHUS U MPEeIOTBPAILCHUS UX BPEIHOTO
BO3JICHCTBHS HA OPraHU3M YeEJIOBEKa;

JUIsl 0Oy4arolUXCsl ¢ OrpPaHUYEHHBIMH BO3MOXHOCTSMHU 37I0POBbSI: YMEHHE MPHUMEHSTh 3HAHHUA OO0 OCHOBHBIX JOCTYIHBIX METOJaX
MO3HAHMS BEIIECTB U XUMUYECKUX SIBJIICHUI;

JUI CIIeNbIX U cIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHUE MCIOb30BaTh pelbeHO-TOUeUHYIO0 cucTteMy obo3Hauenuid JI. Bpaitng mns
3aMUCU XUMHYECKUX (POPMYIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunyecTBo 4yacoB DJIeKTPOHHbIE
ugposbie
Ne ni/m HaumeHoBaHue pa3/esioB U TeM NPOrPaMMBbl Beero KP | mmp f)lép(zll)fOBaTeJ)'leLIe
pecypcsbl
Pasznea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
11 [Ipeamer opranndeckoit Xumuu. Teopusi CTpOEHUS OPraHUYECKUX 3
coenunenunii A. M. byrieposa
Htoro no pazneny
Pa3znea 2. YriieBoaopoabl
2.1 [IpenenbHbIE YTI€BOIOPOIBI — aTKAHbI 2
2.2 HenpenenbHble yriieBOAOPOIbI: alIKEHBI, aJIKaNCHbI, ATKMHbI 6 1
2.3 ApomMaTH4eCKue yTiaeBOA0POIbI 2
2.4 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB U UX IepepadoTKa 3 1
Hroro mo pazueny 13
Pa3nea 3. Kuciopoacoaep:kaiue opranu4eckue coeJuHeHHs
3.1 Crupter. @enon 3
3.2 Anbneruasl. KapOoHoBble KUCIOTHL. C103KHBIE 3(DUPBI 7 1
3.3 VYrneBoibl 3 1
Hroro no pazneny 13
Pa3nes 4. A3oTcoaepskamue OpraHu4ecKue CoeJHHEeHH
4.1 AMuHBI. AMUHOKHMCIIOTHL. benku 3 ‘
HWroro no pazneny 3
Paspnen S. BeicOkOMOJIEKY /IS PHBIE COCAUHEHHUSA
5.1 [Tnactmaccer. Kayuyku. Bomokna 2 ‘
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 ‘ 2




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaAMMBbI Beero kP | 1P f)l;)l:)g)fo(fab;;)mﬂue
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
11 Crpoenue atoMoB. Ilepuonnueckuii 3akoH u [lepuonnyeckas 3
CHCTeMa XMMHYECKHX 31eMeHTOB JI. 1. MeHaeneeBa
1.2 Ctpoenue BeniecTBa. MHOrooOpasue BeIecTB 4
1.3 XHUMHYCCKHE PEeaKIun 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertaibt 6 1
2.2 Hemeramisr 9 1 1
2.3 CBs13b HEOPTaHUYECKUX U OPTraHUUECKUX BEIIECTB 2
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMHS U KU3Hb 4 ‘ ‘
Htoro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 ITPOT PAMME 34 2 3




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
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METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA
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