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MNOSACHUTEJbHAS 3AITMCKA

IIporpamma mo XMMUH Ha ypOBHE cpeHero odero oOpa3zoBanus pazpaboTaHa Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne
273-03 «O6 obpazosanun B Poccuiickoit deneparmm», TpeOOBaHUH K pe3yibTaTaM OCBOCHHMS (erepanbHO 00pa3oBaTelIbHOM MPOrpaMMel
cpennero obmiero oopasosanus (POIT COO), npencraBnenHbix B DenepanbHOM rocyaapcTBEHHOM oOpasoBatensHoM ctanmapre COO, ¢
y4érom KoHuenuuu npenogaBanus yueOHOro mpeaMera « XUMus» B 00Opa3oBaTelbHBIX opraHu3anusax Poccuiickoit denepanyu, peaan3yommx
OCHOBHBIE 00pa30BaTe/IbHbIC MPOrPaMMbI, U OCHOBHBIX MONOKeHHH «CTparernu pa3BuTusi Bocnutanus B Poccuiickoii denepannu Ha mepHo. 10
2025 rona» (Pacnopsbxenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY NOAXOMOB K pPa3pabOTKe MPOrpaMMbl 10 XHMHH, K ONpEJCICHHUIO OOLIel cTpaTerun OOydeHMs, BOCHMTAHUS M Pa3BUTHUS
oOyuaroImuxcst cpeacTBamu yueOHoro npeamera «Xumus» st 10-11 kinaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHLCHTYalbHBIE MMOJOKEHUS
OI'OC COO o B3aMOOOYCIOBICHHOCTH LIECH, CONEPIKAHUS, Pe3yAbTATOB 00YUeHHs 1 TPeOOBaHUIT K YPOBHIO TOATOTOBKH BBITYCKHUKOB.

XuMudeckoe 0Opa3oBaHHe, IMOTyIaeMOe BBHITYCKHHKAMU O0IIe00pa3oBaTeNbHOH OpPTaHU3AIMH, SBISCTCS HEOTHEMIEMOH 4acThIo MX
obpa3zoBaHHOCTH. OHO CIY)KHT 3aBEpIIAIOIIM OJTAallOM PEANH3alMy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEI,
OPHUCYIIUX METOCTHOH CHCTeMe XHMHYECKOTO0 00pa3oBaHHs. OTH ILEHHOCTH KacaloTCs IIO3HAHUS 3aKOHOB IIPHUPOABIL, (HOpMHpOBaHMS
MHPOBO33pEHUs M OOLIEH Ky/IbTYphl YENIOBEKa, a TAKXKE HKOJIOTMYECKH 0OOCHOBAHHOIO OTHOIICHMS K CBOEMY 37I0POBBIO M IIPUPOIHON Ccpee.
Peanuzyercs xumuyeckoe oOpa3oBaHie 00y4arOIIUXCs HA YPOBHE CPEAHEro o0Iiero o0pa3oBaHUs CPEACTBAMH y4eOHOTO mpeaMera «XUMHUs»,
CoJiep)KaHHEe U TOCTPOCHHE KOTOPOTO OINPEIEICHBl B IPOrpaMMe II0 XMMUM € y4€TOM CIeUU(HKM HayKH XUMUM, ¢€ 3HAUCHMS B IIO3HAHUH
IOPUPOJBI H B MaTePUANbHOH JKU3HU OOIIECTBA, a TAKoKe ¢ YUETOM OOIMX Ieleil W IMPUHIUIOB, XapaKTePU3YIOUX COBPEMEHHOE COCTOSHHE
CHCTEMEI CpefHero obmero obpasoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAayK HrpaeT 0ocoOyl0 poJib B COBPEMEHHON NUBHIIM3AILMU, B CO3MaHHU HOBOH 0a3bl
MaTepHalbHOW KynbTypbl. OHa BHOCHT CBOH BK/IAJ B (HOPMUPOBAHHME PALMOHAIBHOIO HAYYHOrO MBINUICHUS, B CO3J@HHUE LIEIOCTHOIO
HPECTaBICHHS 00 OKPYXAlOIIEM MHpPE KaK O €IMHCTBE IPUPOABI M YelloBeKa, KOTopoe (GOpMUpYeTCss B XMMHH Ha OCHOBE HMOHMMAHUS
BEIIIECTBEHHOI'0 COCTaBa OKPY)KAIOIIEr0 MHPA, OCO3HAHMS B3aUMOCBSA3H MEX/y CTPOCHHEM BEIIECTB, X CBOHCTBAMH M BO3MOJKHBIMH 00/IacTIMU
IPUMCHEHUSL.

TecHo B3auMOJEICTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XHUMHS CTajla HEOTheMIIEMOH YaCThI0 MHPOBOH KyJIbTYPHI, HEOOXOIMMBIM
YCIIOBHEM YCIEIIHOTO TPYAA W JXKM3HHM KaXIOro wieHa oOmectBa. COBpeMeHHas XHMMHS KaKk Hayka CO3MJaTelbHas, KaKk Hayka BBICOKHX
TEXHOJIOTHI HalpaBjIeHa Ha pelleHHe II00albHBIX NPOOIeM YCTOHYHMBOIO pa3BUTHUS YETIOBEUSCTBA — CHIPHEBOH, YHEPIeTHUECKOH, MHIIEBOH,
9KOJIOTHYECKOM O€30I1aCHOCTH U OXPAHbI 37I0POBBSI.

B coorBercTBuM ¢ 00MMU LIENSAMH U NPUHLUIIAME CPEJHEro oduiero odpa3oBanus copepxanue npeamera «Xumus» (10—11 knaccsl,
0a30Bblil YpOBEHb W3y4€HHs) OPUEHTHPOBAHO NPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOArOTOBKY OOYYarolIMXcs, HEOOXOAUMYIO MM ISt
BBEIPAOOTKH MHPOBO33PEHUECKUX OPHEHTHPOB, YCIICIIHOIO BKJIIOUECHHS B JKH3Hb COIIMYMA, IIPOJOJDKEHUS] 00pa30BaHUs B Pa3iIMIHBIX 00JIACTSX,
HE CBS3aHHBIX HEMIOCPEACTBEHHO C XHUMHEH.

CocTaBIIIOIIMH TIpenMeTa «XUMUs» SBILIIOTCS 6a30BbIe Kypehl — «Opranudeckas XuMus» U «OOmast 1 HeopraHWJecKass XUMHUSD,
OCHOBHBIM KOMIIOHEHTOM COZIEPXKAaHUsI KOTOPBIX SIBJISIFOTCSL OCHOBBI 0230BOI HAYKU: CUCTEMA 3HAHHUM 110 HEOPraHUYECKON XHUMHH (C BKIIIOUEHHEM
3HaHUW W3 OOLIeH XMMHMH) M OpraHu4eckod Xumuu. POpMHpOBaHME [AHHOW CHCTEMbl 3HAHMH NPU H3YYEHHM IpeaAMeTa O00eCIe4HBaeT
BO3MOYKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUH XUMUH.

CTpykTypa cozepskaHus KypcoB — «Opranndeckass XuMusi» U «OOmas 1 HeopraHH4eckasi XUMHsS» c(OpMUpPOBaHA B IPOrpaMme IO
XHMHHU Ha OCHOBE CHCTEMHOI0 MOJXO0/a K H3YYCHHUIO y4eOHOro MaTepHasa H o0ycIOBIeHa HCTOPUYECKH 0OOCHOBAaHHBIM Pa3BHTHEM 3HAHHH Ha
OIpeNeIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHHYecKOW XMMHH BEIeCTBa PacCMaTPUBAIOTCS Ha YPOBHE KIIACCHUYECKOH TEOpHU
CTPOEHHMSI OPraHUUECKUX COCAUHEHUH, a TaKkKe Ha yPOBHE CTEPEOXHMHUECKUX U JIeKTPOHHBIX MPEeJCTaBIeHUH 0 CTpoeHHH BerecTB. CBeqeHus
00 m3yyaeMbIX B Kypce BEIIeCTBAaX JAlOTCA B PA3BUTHUM — OT YIIEBOAOPOIOB 1O CIOXKHBIX OHMONIOTHUECKH aKTHBHBIX coeuHeHHH. B kypce
OpraHHYecKOH XMMHHU MOJY4aroT pa3BUTHE c(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOILIEro 0Opa30oBaHUs IEePBOHAYAIbHBIC IPEICTABICHHUS O
XUMHYECKOH CBSI3H, KJIACCU(PUKAOHHBIX IPH3HAKAX BEIECTB, 3aBHCHMOCTH CBOWCTB BEIECTB OT X CTPOCHUS, O XHUMHIECKON PEaKIUH.

Tlox HOBBIM yIJIOM 3peHHs B IpeaMmeTe «XUMHsS» 0a30BOrO YPOBHS pacCMaTPUBACTCSl W3YUCHHBIH HA YPOBHE OCHOBHOI'O OOIIEro
00pa30oBaHMsI TEOPETHUYECCKHI MaTepHal M (aKTOJOTHYECKHE CBEICHHS O BEIIeCTBaX M XMMHYECKOH peakimu. Tak, B 4acTHOCTH, B Kypce
«OOmass ¥ HeopraHudeckas XHMHS» OOydalolIUMcs IPENOCTAaBIETCS BO3MOXHOCTh OCO3HATh 3HAUEHHE IIEPHOJHYECKOTO 3aKOHA C
00IIETEOPETHYECKUX U METOJIOTOTHYECKUX O3, TIIy0)Ke MOHATh UCTOPUYECKOE U3MEHEHUE (YHKIIMI 3TOro 3aKOHA — OT 00o0Iaronen 10
0OBSACHSIONICH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHWH O Ba)KHEHIIMX BEINECTBAX, MX COCTaBe, CTPOCHUH, CBOWCTBaX M NPUMEHEHUH, a TAKKe O XUMHUYECKUX
peaKkIusIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKaHHs JOomojHsercs B Kypcax 10 m 11 KkmaccoB syieMEHTaMH COAEPIKAHUSI, MMEIOIIHMH
KyJIbTYPOJIOTHIECKHI U MIPUKIIATHON XapaKTep. DTH 3HAHUS CIIOCOOCTBYIOT HOHUMAHHIO B3aHMOCBSI3H XUMHUH C JPYTHMH HayKaMH, PacKphIBAalOT
e¢ poJb B IIO3HABATEILHON M MPAKTHIECKON AEsITeIbHOCTH 4elI0BeKa, COCOOCTBYIOT BOCIMTAHUIO YBaXKEHUSI K IPOIIECCY TBOPUECTBA B 00JIACTH
TEOpPHU U MPAKTUIECKUX NPHIOKEHUI XUMHUHU, TIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JTMYHOCTHO 3HAUMMBIX IpoOIeMax,
CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIHBATL MH(GOPMALUIO U NMPUMEHATH €€ I IONONHEHHs 3HAHUH, PelleHHs WHTeIUICKTYaldbHBIX U
JKCIIepHMEHTANIBHBIX HCCIIEIOBATeNbCKUX 3a4ad. B IenoM coxepkanue ydeOHOro mnpexMmera «XWUMHUS» JAQHHOTO YPOBHS H3YYCHUS.
OpPHEHTHPOBaHO Ha (OPMHPOBaHHE y OOYYAIOIIMXCS MHPOBO33PEHUYECKON OCHOBBI JUIsl MOHMMaHHs (uiuocodckux wuaeil, Takux Kak:
MaTepuagbHOe EIMHCTBO HEOPraHMYECKOrO0 ¥ OPTraHMYEeCKOro MHpa, OOYCIOBICHHOCTH CBOMCTB BEHIECTB HMX COCTAaBOM M CTPOCHHUEM,
MO3HABAEMOCTb HPHPOJHBIX SIBICHHH ITyTéM OSKCIEPUMEHTa U PEHICHHs HPOTHBOPEUHH MEXAy HOBBIMH (akTaMH H TEOpPEeTHYeCKUMU
IPEINOChUIKAME, OCO3HAHHE POIHM XHMHU B PELICHHH JKOJIOTHYECKHX NPOOIeM, a Takoke IpoOiIeM cOepeKeHHs YHEePreTUYeCKHX PecypcoB,
CBIPBsI, CO3JIaHMS HOBBIX TEXHOJIOTUIl M MaTepUaoB.

B mmane penreHms 3aga4 BOCIHTAHHMS, Pa3BUTHS U COLMAIN3ALMU OOYYAIONIMXCSl NPUHATHIE MPOTrpPaMMOM MO XHMHH IOIXOABI K
OIIPEICIICHNIO COJCPXKAaHMU ¥ IOCTPOSHHUS NpeAMeTa MNpeaycMaTpHBaioT (HOPMHPOBAHHE YHHBEPCAJBHBIX YYEOHBIX AEHCTBHIL, MMEIOIINX
6a30Boe 3HAUCHHE JUIS PA3IMYHBIX BUJIOB JCATENBHOCTH: PENICHHs MpoOieM, MOKCKa, aHaIn3a 1 00padOTKM HH(OPMAINH, HEOOXOMMMBIX JUIS
IPHOOPETEHHS ONbITAa IPAKTUIECKON U HCCIIE0BATEIbCKOH AeITEIbHOCTH, 3aHUMAIONIEl BaKHOE MECTO B IIO3HAHHU XUMHH.

B npaktuke npenogaBaHus XMMHU KaK Ha YpOBHE OCHOBHOTO 00Iero o0pa3oBaHus, TAK U HA YPOBHE CpeIHero oduiero oopa3oBaHus,
IPH ONpeseNeHUH COAEePKATENbHON XapaKTepUCTUKY Ieel W3ydeHus IpeaMeTa HalpaBIeHHEM HEepBOCTEIEHHON 3HAYMMOCTH TPAAUIHOHHO
npu3HaéTcss GOPMHUPOBAHNE OCHOB XHMHYECKOH HAYKH KaK OOJAacTH COBPEMEHHOT'O €CTECTBO3HAHMS, NPAKTHUECKON NEATENLHOCTH YeIOBeKa U
KaK OJHOI0 W3 KOMIIOHEHTOB MHPOBOH KyJIbTYpbl. C METOIMYECKOH TOYKH 3PEHUs TaKOM MOAXOJ K ONPEACNICHHIO IeNield M3y4eHUs mpeaMera
SIBJISICTCS BIIOJTHE OTPABIAHHBIM.

CornacHo JaHHOH TOYKe 3peHYs IVIaBHBIMU LeJSIMH H3y4eHHs IpenMera « XuMus» Ha 6a3oBoM ypoBae (10 —11 xi1.) sBistroTes:

. (hopMHUpPOBaHHE CHCTEMbl XHUMHYECKUX 3HAHMH KaK BaKHEHIEH COCTAaBISIOLICH €CTECTBEHHO-HAYYHOH KapTHHBI MUpA, B OCHOBE
KOTOPOH JIeXaT KIIOYEBbIC MOHATHSA, (pyHIaMEHTaNbHbIE 3aKOHBI U TCOPUH XUMHUH, OCBOCHHE S3bIKA HAYKH, yCBOCHHE M MOHUMAaHHE
CYIIHOCTH JOCTYIHBIX 0000IIEHIH MIPOBO33PEHIECKOr0 XapaKTepa, 03HaKOMICHUE C HCTOPHE UX Pa3BUTHS U CTAHOBIICHHS;

. (opmMupoBaHUE U Pa3BUTHE IPEACTABICHUN O HAYYHBIX METO/AX IO3HAHHS BEHIECTB H XUMHUYECKHX PEaKIUi, HEOOXOMUMBIX I
IpHOOpEeTeHHsT YMEHUI OPHEeHTHPOBATHCSA B MUPE BEIIECTB U XMMHIECKHX SBICHHH, IMEIOIIIX MECTO B IIPHPOJE, B IPAKTHIECCKOU H
MIOBCEIHEBHON JKH3HH;



. pa3BUTHE yMEHHH W CIOCOOOB IEATENBHOCTH, CBSI3aHHBIX C HAOMIOJCHHEM W OOBICHEHHEM XHMHYECKOrO OSKCIIEPHUMEHTa,
COOJIOICHNEM MPaBUIT 6E30MIACHOTO OOPAIICHHS C BEIECTBAMU.

Hapsny ¢ »TuM, conepikaTenbHash XapaKTepUCTHKA ILieleld W 3agad HM3y4eHWs] NMpeaAMeTa B MPOrpaMMe [0 XUMHH YTOYHEHA H
CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH IPHOPUTETAMU B CHCTEME CpelHero odero odpaszoBanus. CeromHs B NpeHOJaBaHUH XUMHH B
OouibILIeH CTEeTIeHN OTAAETCS MPENOYTEHUE IPAKTUIECKOI KOMIIOHEHTE COJepKaHusl 00yUeHHUs, OPUCHTHPOBAHHOM Ha TMOArOTOBKY BBITYCKHUKA
00111e00pa30BaTeNbHOM OpraHU3aliy, BIaJICIOIIEro He HaOOPOM 3HAHUM, a (PYHKIMOHAIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSIMHU
AKTHBHOTO MOJTYYCHHUS 3HAaHUU U IPUMEHEHHUS MX B PEaJIbHOM JKM3HU JUISl PELICHHS PAKTUYECKHX 3a71a4.

B cBs3u ¢ 9TUM NIpU U3YYCHUH IPEAMETa « XUMUs» JOMHHHPYIOLIee 3HaUCHUE PUOOPETAIOT TaKHe LeIH U 3aa4H, KaK:

ajianTanys 00y4aloIMXCsl K YCIOBUSIM JMHAMHYHO Pa3BHBAIOLIErOCs MUpa, (HOPMHPOBAHHE MHTE/UICKTYaJbHO Pa3BHTOM JIMYHOCTH,
TOTOBOH K caMOOOPa30BaHHIO, COTPYIHUUECTBY, CAMOCTOSTEIbHOMY MPUHSITUIO IPAMOTHBIX PELICHUH B KOHKPETHBIX JKH3HEHHBIX CHTYaLUsX,
CBSI3aHHBIX C BEILIECTBAMHU U HX NIPUMEHEHHEM;

(hopMupoBaHue y 00y4arOIMXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIINH ), IMEIOLIMX YHUBEPCAIBHOE 3HAUCHHE JUIS PA3IMYHBIX
BUJIOB JICATENILHOCTH: PEIICHHs TIPOOJIeM, TOUCKA, aHaIn3a 1 00paboTKH HHPOpMALUK, HEOOXOAUMBIX JJIs IPUOOPETEHHUS ONbBITA JACSITEILHOCTH,
KOTOpasi 3aHUMaeT BAKHOE MECTO B MO3HAHHU XHMHH, a TAKOKE JUI1 OLCHKH C MO3HLHN JKOJOrHYecKOl 0e30MacCHOCTH XapaKTepa BIUSHHS
BELIECTB M XMMHYIECKHX MIPOLIECCOB Ha OPraHM3M 4YeJIOBEKa U IPUPOJHYIO CPELY;

pa3BUTHE T[O3HABATENbHBIX HHTEPECOB, HHTEIUICKTYAJIbHBIX ¥ TBOPYECKHX CIOCOOHOCTEH  OOYyYaromMXCs: CHOCOOHOCTH
CaMOCTOSITENILHO IPUOOpETaTh HOBBIC 3HAHUS 110 XUMHUU B COOTBETCTBUHM C JKH3HEHHBIMH IOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHBIE
UH(OPMALMOHHBIC TEXHOJIOTHUH VIS IOUCKA U aHaIM3a Y4eOHON U HayYHO-NOMYJISIPHOM HH(POPMALUH XUMUYECKOTO COACPKAHUS;

(dopMupoBaHre U pasBUTHE y OOYYAIOIIMXCS ACCOLMATHBHOIO M JIOTHYECKOTO MBIIUICHUS, HAOIIOJAaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOIUMBI, B YACTHOCTH, TIPH INIAHUPOBAHUH U IPOBEJCHIUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCMHUTAHUE Y 00yYAIOINXCs YOSKAEHHOCTH B TyMaHHCTUYECKON HAMpPABICHHOCTH XUMUH, €€ BaXKHOH POJIH B PELICHHHU TI100aIbHBIX
npobJeM pPalMOHAIEHOTO IPHPOJONOIB30BAHUS, OMOTHEHHS YHEPTEeTHIECKHX PECYPCOB U COXPAHEHHsS MPHUPOIHOrO PABHOBECHS, OCO3HAHHS
HEOOXOMMMOCTH OEPEKHOrO OTHOLICHHS K MPUPOAE U CBOEMY 3[0POBBIO, & TAKIKE MPUOOPETEHHUS OIBITA UCIIONB30BAHHS MOTYyICHHBIX 3HAHUIM
VTS TIPUHSATHS TPAMOTHBIX PEIICHUI B CUTYALUSIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSMH.

B y4eOHOM IutaHe cpeiHero oouiero oOpa3oBaHUS MHpenMeT «XuMHs» 0a30BOro YpOBHS BXOAUT B COCTaB MPEAMETHOH 00iacTh
«ECTeCTBEHHO-Hay4YHbIC TIPEIMETHI.

OO11ee YUCI0 YacoB, OTBEAECHHBIX JJIs M3YYEHUS] XUMUU, Ha 0a30BOM YPOBHE CpEIHEro o0Iiero oopa3oBaHus, COCTaBIAET 68 4acoB: B
10 xyacce — 34 yaca (1 yac B Hezenmo), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COJEPXXAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMMUS

TeopeTnyeckne 0CHOBBI OPraHUYecKOil XHMHHU

IIpenmer opraHuyeckoi XMMHH: €€ BOSHHKHOBEHHE, Pa3BUTHE M 3HAau€HHE B IOJYyYEHHH HOBBIX BEILECTB M MarepuanoB. Teopus
CTpOEHHsI OpraHHM4YecKHx coeauHeHHii A. M. ByrmepoBa, e€ ocHoBHbIe mHonokeHUs. CTpyKTypHBIe (OPMYIbl OPraHHYECKHX BEIIECTB.
I'omonorust, n3oMepusi. XuMudeckas CBS3b B OPraHUUECKUX COSIMHEHHIX — OJUHAPHBIC H KPaTHEIE CBSI3H.

IIpencraBnenne o KinacCH(UKAINK OPTaHUYECKHX BellecTB. HoMeHKIaTypa OpraHHYecKHX COSJHHEHHH (CHCTeMaTHdecKas) U
TPUBMAIbHBIE HA3BAHHS BaXKHEHIIMX NIPEACTaBUTENEH KJIACCOB OPraHMYECKUX BEILECTB.

OKCHEePHMEHTAIbHBIC METO/bl M3Yy4eHHs BEIIECTB M HX IPEBPAILCHHIl: O3HAKOMIICHHE C 00paslaMH OpPraHMYECKHX BEILECTB M
MaTepuaJaMH Ha MX OCHOBE, MOJEIMPOBAHHE MOJEKYJ OpPraHMYeCKHUX BEIECTB, HAOIIOIEHHE M OINMCAHHME JIEMOHCTPALMOHHBIX OIBITOB II0
IPEBPAICHUIO OPTaHUYECKHUX BEIIECTB IIPH HarpeBaHUH (IUIaBJICHHE, OOyrIHBaHUE H TOPEHUE).

Yraesoaopoast

AIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUH psi. MeTaH U 9TaH — IPOCTEHINIE MTPeICTABUTENH aJIKaHOB: (PH3UUECKUE H XUMHICCKHE
cBoOiicTBa (peaKlMy 3aMeLIeHUs U TOPEHHs), HAXOXKAEHUE B IPUPOJIE, IOTyYEHUE U IPHMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUN psi. DTHICH U MPOIMICH — MPOCTEHINe NPEICTABUTENN aJKECHOB: (QU3HYECKHE U
XMMHMYECKHE CBOWCTBA (peaKLUK THpUPOBaHNUs, TaJIOTEHUPOBAHMS, THIPATAlluH, OKUCIEHHS U MOJIUMEpPH3alluy), Iody4eHHe U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMUYECKHE CBOWCTBA (pEakius IOJMMEPU3ALNH).
INomy4eHne CHHTETHIECKOTO KaydyKa 1 PE3UHEL.

AIIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psij. ALETHIEH — NPOCTEHINNH IpeAcTaBUTENb alKHHOB: COCTaB,
CTpoeHHe, (PU3MUECKHEe U XMMUYECKUE CBOMCTBA (PeaKlu THAPUPOBAHNS, FAIOTeHUPOBAHU, THAPATALUY, TOPEHUs]), HOIyueHHEe U IPUMEHEHHE.

Apenbl. benson: cocras, crpoeHue, Gpuznueckue U XMMUYECKUE CBOMCTBA (PEaKLUK rajJOreHUPOBAHUS W HUTPOBAHMUS), TOJNyYEHHE U
npumenenue. Tonyon: cocmas, cmpoeHue, Qusuueckue u Xumuyeckue COUCMed (PeaKyuu 2ai02eHUpOBaHUs U HUMPOBAHUS), NOLYYeHUe U
npumenenue. TOKCHIHOCTH apeHOB. [ eHeTHYeCKast CBSI3b MEKY YIJICBOJOPOIAMH, IPUHAUICKAIIIMHE K Pa3INIHBIM KIIaccaM.

IIpuponHble MCTOYHMKY YriieBogopomoB. IIpuponHsli ra3 m nomytHele HedTsHble Tasbl. HedTs nm e€ npomcxoxmenue. CrocoObl
nepepaboTKH He()TU: IeperoHKa, KPEeKUHI (TepMUYSCKUH, KaTaauTHYeCKHil), muponu3. IIponykTel nmepepaboTkM He(TH, MX HPUMEHEHHE B
MIPOMBILIJIEHHOCTH U B ObITy. KaMeHHBIH yrosib 1 NPOJYKTHI €ro NepepadoTKu.

OKCIepHMEHTaIbHbIE METObl M3y4eHUs BELIECTB M HX IPEBpaleHHil: 03HAKOMIICHHE ¢ 00pa3liaMM IJIaCTMAacC, KaydyKOB M PE3UHBL,
xomnekiuu «Hedtb» 1 «Yromp», MOAEIMPOBaHHE MOJEKY] YIJIEBOJOPOAOB U TaJOrCHONPOU3BOIHBIX, IPOBEACHHE HMPAKTHYECKOH PaboThI:
TIOJIy4eHHUE STHIICHA H H3y4YEHUE er0 CBOMCTB.

Pacuérnble 3agaun.

BeruncneHus o ypaBHEHHIO XMMHYECKOH peakmuM (Macchl, 00bEMa, KOIMYECTBA MCXOMHOTO BEIIECTBA WM MPOAYKTa PEaKIHH II0
U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OJHOTO U3 HCXOJHBIX BEIIECTB WIH IPOJYKTOB PEAKIHH).

Kuciopoacoaep:kaniue oprannieckne coe{MHeHHsI

IpenenbHble OAHOATOMHBIC CIUPTHL. METAHON U 3TAHON: CTPOCHHE, (PU3MUECKHE W XUMHYECKHE CBOMCTBA (PCaKUMM C aKTHBHBIMH
MeTaJlIaMH, TaJloreHOBOJOPOAaMuU, TopeHne), IpUMeHeHne. BonoponHbie cBsA3H MeXAy MOJEKylaMu CIUpPTOB. JleficTBHe MeTaHONIA U 3TaHOIA
Ha OPraHHU3M YeJIOBeKa.

MHoOroaToMHbIe CIHPTHL. OTWISHIIMKONL W TIHIEPUH: CTPOCHHE, (H3MUeCKHe M XHMHYECKHe CBOMCTBa (B3aMMOAEHCTBHE CO
LIENOYHBIMA MeTaJlIaMH, Ka4eCTBEHHAs! PeaKIMs Ha MHOTOATOMHbIe CIHPTHI). [leficTBHe Ha opraHm3M 4enoBeka. [IprMeHeHHe TIIMIEpHHA U

STUJIEHTTTUKOIS.

DeHOM: CTPOCHUE MOJIEKYJIbI, PU3nIecKre U XUMUUecKie cBoiicTBa. TokcuanocTs denona. [Ipumenenne denona.

Anbaerunsl U kemowsi. PopManbACTHA, aleTAIbACTHI: CTPOCHHE, (DU3MUYECKHEe M XHMHMYECKHE CBOMCTBA (PEaKIMM OKHUCICHHS U
BOCCTaHOBJICHVSI, KAUECTBEHHBIC PEAKIIHH ), HOJydeHHEe H IPUMEHEHHE.

OIHOOCHOBHEIE IIpelelbHble KapOOHOBBIE KHCJIOTHL. MypaBbHHAsi M YKCYCHash KHCIOTBI: CTpOEHHE, (H3UYECKHe M XHUMHIECKHE
CBOifcTBa (CBOMCTBA, OOIIME VIS KJIACCca KHCIIOT, Peaklys dTepr(HKaNK), OIydeHre U TpuMeHeHne. CTeapiHOBasl ¥ OJISMHOBAsI KHCIOTEI KaK
IpeICTaBUTEH BBICIINX KapOOHOBBIX KUCIOT. Mbla Kak CONHU BBICHINX KapOOHOBBIX KHUCIIOT, X MOIoIIee JeiicTBHE.

Crnoxuble 3¢UpPBI KaK IPOU3BO/IHBIE KAPOOHOBBIX KHCIOT. ['Hapon3 cnoxHbIx 3¢upos. XKupsl. I'uaponus xupos. IIpuMeHeHne sKUpOB.
Buonorudeckas pons KUpOB.

YrieBojsl: cocTaB, KIacCH(pUKAIUS yIIeBOI0B (MOHO-, IU- W TOJMcaxapusl). [IIroko3a — mpocTeiimmii MOHOCaXapuI: 0COOEHHOCTH
CTPOEHHSI MOJIEKYJIbI, (DU3HYECKHe W XHUMHYECKHe CBOWCTBa (B3ammonelctBue ¢ ruppokcuaoMm Meau(ll), okucieHne aMMHadHBIM PacTBOPOM
okcuza cepebpa(l), BocctaHOBIIEHNE, OPOXKEHHE TIIFOKO36I), HAX0XKIEHHE B IPUPOJIE, IPUMEHeHne, bnonorndeckas ponb. GorocunTes. dpykrosa
KaK M30Mep TJIIOKO3BL.

Kpaxman u nemmono3a Kak Ipupomuble momuMmepsl. CTpoeHHe Kpaxmala M Iemmonossl. Pu3pdecKHe M XHMHYECKHE CBOMCTBA
Kpaxmaina (TUAPOJIU3, KAUeCTBEHHAS PEAKIIMs C HOIOM).

DKCIIepUMEHTAIBHBIE METOJBI U3YYECHHS BEIIECTB M MX NPEBpAIlICHUI: NMpOBeICHHE, HAOMIOACHNUE W ONHCAHUE JEMOHCTPAIMOHHBIX
OITBITOB: TOPEHNE CIMPTOB, KAYECTBEHHbIE PEAKIH OJHOATOMHBIX CIUPTOB (OKUCIEHHe 3TaHona okcuaoM memu(ll)), MHOroaTOMHBIX CITUPTOB
(B3aumMogneiicTBue rimiepuna c¢ ruapokcugom meau(ll)), anmprernnoB (OKHCICHHEe aMMHAYHBIM PacTBOpPoOM okcupaa cepebpa(l) u runpokcuaom
menu(ll), B3auMozeiicTBue Kpaxmaia ¢ HOJI0M), TPOBEJCHHE IPAKTUUECKOI pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrle 3amaun.

Boruncnenus mo ypaBHEHHIO XHMHYECKOH peaknuM (Macchl, 00bEMa, KOIMYECTBA MCXOAHOTO BEIECTBA MM MPOAYKTa PEaKIHHU II0
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 HCXOJHBIX BEIIECTB WM IPOIYKTOB PEAKIHH).

A3oTcosiepkanine OpraHu4eckKue COeIMHEHNSL.

AMHHOKHUCIIOTH Kak aM(OTepHble OpraHuveckue coenvHeHus. Pusndeckne W XMMHYECKHE CBOWCTBA aMHMHOKHCIOT (Ha HpHMepe
rInuHa). bronorndyeckoe 3HaueHHEe aMHHOKHUCIIOT. [lenTuabL.

Benky xax nmpHpogHbIE BHICOKOMOJEKYILSIPHBIE coequHEHHs. IlepBUdHAs, BTOpHYHAS M TPETUYHAs CTPYKTypa OenkoB. XHMHYECKHe
CBOIcTBa OEJIKOB: THAPOIIH3, JEHATYpANHs, KaUeCTBEHHBIC PEAKIHU Ha OCNIKH.

DKCIepHUMEHTAIBHBIC METOABI M3YYCHHUs BEIIECTB W HX IPEBPALICHUH: HAONIOACHWE W OIHCAHHWE JIEMOHCTPAI[MOHHBIX OIBITOB:
JIeHaTypanus OSJIKOB P HarpEeBaHWH, [IBETHBIC PEaKIIUH OSIIKOB.

BoicokoMoJIeKyJISIDHBIE COEUHEHUS

OCHOBHBIC MOHATHS XHMMHU BBEICOKOMOJIEKYJIIPHBIX COSTHHEHHN: MOHOMEP, HMOIMMEpP, CTPYKTYPHOE 3BEHO, CTEIICHb IOIHMEPU3aLiH,
cpenHsis MoNeKyIsIpHast Macca. OCHOBHBIE METOIBI CHHTE3a BEICOKOMOJICKYISIPHBIX COSAUHCHUH — MIOMUMEPH3alUs U MOINKOHACHCAIIHS.

OKCIIepHIMEHTAIBHBIC METOBI U3YUCHHUS BEIISCTB M HX IPEBpalleHHil: 03HAaKOMICHHE ¢ 00pa3laMH NPUPOIHBIX U HUCKYCCTBEHHBIX
BOJIOKOH, IIACTMACC, Kay4yKOB.



MexmpenMeTHbIe CBS3H.

Peanuzanust MeXIIpeIMETHBIX CBA3eH NPH M3yYEHHH OpraHuYecKoi xumuu B 10 Kilacce OCYIIECTBISICTCS Uepe3 UCIONB30BAHHE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHIL, TaK U MOHATHH, SBIITIONIUXCS CHCTEMHBIMH IS OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYIHOTO IIUKIIA.

OOImue ecTeCTBEHHO-HAyYHBIC IIOHSATHSA: SIBJICHHE, HAYYHBIH ()akT, THIOTe3a, 3aKOH, TEOPHsS, aHAIW3, CHUHTE3, KJIAcCH(MHKAINI,
HEPHOUYHOCTD, HAOIIOICHHE, H3MEPEHUE, SKCIIEPHUMEHT, MOZICIINPOBAHNE.

dusnka: Martepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYNa, YHEPreTUYECKHil YpOBEHb, BEIIECTBO, TEJ0, 00BEM, arperaTHoe
COCTOSIHUE BEILIECTBA, (PU3MUECKHE BETUYMHBI U €IMHUIIBI HX U3MEPEHHUS.

Buonorus: kuerka, opranusM, ouocdepa, 0OMeH BeIIeCTB B opraHusMe, (oTocuHTe3, OHOIOTMYECKH aKTUBHBIC BellecTBa (OelKH,
YIJICBOJBL, JKHPEL, GEepMEHTHI).

T'eorpadusi: MuHepasl, TOPHBIE HOPO/BI, OJE3HBIE HCKOMAeMBbIe, TOILUTHBO, PECYPCHL.

TexHonorus: NuUILEBbIE IPOIYKThI, OCHOBBI PALMOHAIBLHOrO IMTAHHUSA, MOIOLIME CPEACTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE
Hperaparhl, MaTepHallbl U3 HCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMUA

TeopeTnueckue 0CHOBBI XUMHH

Xumudeckuil 31eMeHT. AtoM. Sapo aroma, M30TOINBL. DJIEKTPOHHAs 000JI0YKa. DHEPreTHYECKUEe YPOBHHM, NMOIYPOBHHU. ATOMHbIE
opOuranu, s-, p-, d- snemenTbl. OCOGEHHOCTH PACIPENEICHHS HIEKTPOHOB 10 OPOUTAISIM B aTOMaX JJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DONeKTpoHHas! KOH(PUTypaIys aTOMOB.

Ilepuoanueckuii 3akoH u Ileproamueckas cucreMa xumudeckux dnemeHToB JI. V. MenneneeBa. CBsi3b HEPHOAMYECKOTO 3aKOHA U
Tleproanyeckoii cucTeMbl XUMHYeCKHX d1eMeHToB [I. V1. MeHeneeBa ¢ COBpeMEHHON TeOpUeil CTPOCHYSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS
CBOMCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH IIPOCTBIX U CIOXKHBIX BELIECTB IO IPYNIAaM U HepuoAaM. 3HaueHHe MEepHOIUYECKOro
3aKOHA B Pa3BUTHU HAYKH.

Crpoenue BewecTsa. XMMHUUECKas CBsI3b. BUIbI XUMUYECKON CBSI3U (KOBAJICHTHAS HEIOJSIPHAS U TOJIAPHAS, MOHHAS, METAIIMYECKast).
MexaHn3Mbl 00pa30BaHMS KOBAJICHTHONH XHMHYECKOH CBsA3M (OOMEHHBI M JOHOPHO-aKLIENTOpPHEIH). Bomoponnas cBs3b. BameHTHOCTS.
DIeKTpoOTpULATENLHOCTE. CTEIeHb OKUCIICHHS. VIOHBI: KaTHOHBI U aHUOHEL.

BemecTBa MONEKyIIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. THUITBI KPHCTAJUIMIECKHUX PEIIETOK.
3aBUCHMOCTb CBOMCTBA BELIECTB OT TUIIA KPUCTAJUIMUECKOH PEIETKY.

Ilonsarue o aucnepcHbIX cucTeMax. McTUHHBIE H KOIOUAHBIE pacTBOPLL. MaccoBast 10 BEILECTBA B PACTBOPE.

Knaccuduxarmst HeopraHudeckux coeauHeHHH. HOMEHKIaTypa HEOpraHM4ecKHX BEIIeCTB. I €HeTH4eckas CBs3b HEOPraHMYECKHX
BEIIECTB, IPHHAIEKAIHUX K PA3ITNIHBIM KIaccaM.

Xummdeckast peaknus. Knaccudukanus XMMIYECKHX peaknil B HEOPTaHWIECKONH U OpPraHMYeCKOH XMMHH. 3aKOH COXPAHEHHS MacChl
BEIIECTB, 3aKOH COXPAHEHHS U NIPEBPALEHUS YJHEPTHHU IIPU XUMUUECKUX PEaKIHsIX.

CKOpOCTh peakuyH, e€ 3aBUCUMOCTb OT Pa3iIMYHBIX (akTopoB. OOpaTUMBble peaknnuy. XuUMUIecKkoe paBHOBecHe. DaKToOpHl, BIUSIONIE
Ha COCTOsIHUE XuMH4ecKoro papHoBecus. [Ipunuun Jle IllaTense.

Dnexrponaurhyeckas auccouuanus. CuibHble U cinabble 3eKkTponuThl. Cpea BOIHBIX PAaCTBOPOB BELIECTB: KUCIAs, HEWTpalbHas,
IIeI0YHas.

OKHCIINTENEHO-BOCCTAHOBHUTEIEHBIE PEAKIIUH.

DKCIIepIMEHTAILHEIC METOIbI H3y9IeHHMs BEIIECTB H MX NMPEBpaIeHui: JeMoHcTpalwsl Tabmul «[leproaudeckas cucreMa XUMHIECKHAX
anementoB JI. . Menneneea», W3yueHHe MoOJENeH KPHCTATIMYECKNX pPEIIETOK, HAOMIO/CHHE W ONHCAHUE JIEMOHCTPAIMOHHBIX |
11a60paTOPHBIX OMBITOB (pa3lIoiKeHHE MEePOKCHIA BOAOPOJa B IPUCYTCTBHU KaTaau3aTopa, onpeeleHue Cpebl pACTBOPOB BEIIECTB C IIOMOIIBIO
YHHMBEPCAJIbHOIO HHAMKATOpA, PEaKIMi HOHHOTO OOMEHa), MPOBEACHHE MPAKTHYECKOH paboThl «BimsHUe pa3nuyHbIX (aKTOPOB Ha CKOPOCTH
XUMHUYECKON peakIiium».

Pacuérnble 3agaun.

Pacuérel 1Mo ypaBHEHUSIM XMMHYECKHX PEaKIHi, B TOM YHCIE TEPMOXHMHYECKHE PACUETHI, PacdEThl C HCIOJIb30BAaHHEM ITOHSITHUS
«MaccoBast OIS BEIIECTBAY.

Heoprannyeckast xumust

Hemerannsl. Tlonoxenue HemeraiuioB B Ilepuoguyeckod cucteme XuMuueckux siemeHToB Jl. M. MennpeneeBa M 0COOEHHOCTH
cTpoeHHst aToMOB. DH3MYECKUE CBOIICTBA HEMETAILIOB. AJUIOTPOIHMS HEMETAJIIOB (Ha MpUMepe KUCIOPOAa, cepbl, (hocopa u yriaeposa).

XUMHYeCKHe CBOMCTBAa BaXKHEWINNX HEMETaUIOB (TaJOTEHOB, cephl, a3oTa, (ocdopa, yriiepoma W KpeMHHS) M UX COCAUHEHUH
(OKCHIOB, KUCIIOPOJICOEPIKAIIUX KUCIIOT, BOXOPOJHEIX COCANHEHNI).

IIpuMeHeHne BaKHEHIIMX HEMETAJUIOB M HX COSINHEHHIL.

Meramnbl. [lonoxenune merauioB B Ilepuomuueckoit cucreme xumudeckux snemeHToB /1. M. MenaeneeBa. OcoOEHHOCTH CTPOSHUS
3JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue Gpusnyeckue cBoiictBa MetayuioB. CIIaBbl METAJUIOB. DIIEKTPOXUMHYECKUH Psifl HATIPSHKEHUN
METaJIOB.

XVMHYECKHE CBOWCTBA Ba)KHEHININX METAJUIOB (HATPHH, KalWi, KaJblWi, MarHWi, QJIOMHHUH, IMHK, XpOM, JKele30, MEIb) U HX
COE/IMHEHUH.

O61pe crocoObl oMydeHHs: MeTaIuIoB. [[prMeHeHne MeTauIoB B OBITY M TEXHHKE.

OKCIIepHMEHTAIbHBIE METOABl H3Yy4YEHHs BEIIECTB M HMX HPEBPAICHHN: HM3yd4eHHE KOIUICKIHH «MeTamasl M CIUIaBBI», 00pasIoB
HEMETAJJIOB, PEeLICHNe SKCIePHMEHTANBHBIX 3aa4, HAOII0JeHHEe U OMICaHUe JEeMOHCTPAI[HOHHBIX H JIAOOPATOPHBIX OIBITOB (B3aHMOJCHCTBHE
THAPOKCHU/IA ATIOMUHUS C PACTBOPAMH KHCIIOT U IIeN0oYel, KaueCTBEHHBIC PEaKINU Ha KaTHOHBI METAJIIOB).

Pacuérnble 3agaun.

Pacuérel Macchl BelecTBa HWIM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCe MM 00BEMY OIHOTO M3 yYaCTBYIOLINX B
pEaKIMH BEIIeCTB, pacuéTsl Macchl (00bEMa, KOIMYECTBA BENIECTBA) IPOAYKTOB PEAKIINH, €CIIH OJTHO U3 BEIIECTB HMEET IPUMECH.

XuMusi ¥ KU3Hb

Ponb xumMuu B 00eCHIeYEHHH SKOJIOTUYECKOM, SHEPTETUYECKON U MHUIIEBOW 0€30IMacHOCTH, Pa3BUTUH MEAMIMHBL. [IOHATHE O HAy4YHBIX
MeTO/1aX MO3HAHHUS BEIIECTB U XUMHIECKUX PeaKIUH.

IIpencraBnenus 06 0OMIMX HAYYHBIX PHHIHUIAX POMBIIIICHHOTO TTOMyYSHHS BAXKHEHIIIMX BEIIECTB.

YenoBek B MUpE BEIIECTB M MATEPHAIOB: BaKHEHIINE CTPOMTEIbHBIC MaTepHalibl, KOHCTPYKIHOHHbIE MaTepuaibl, KPacKH, CTEKJIO,
KepaMnKa, MaTepHaJIbl JUIS SNEKTPOHHKH, HAHOMATEPUAIIbl, OPTaHUYECKUE 1 MUHEPAIIbHbBIE yI0OPEHHS.

XuMHS H 310pOBbE UEIOBEKAa: IPABHIA MHCIIONB30BAHUSA JICKAPCTBEHHBIX IPENapaToB, IpaBuia OE30IIaCHOTO HCIOIb30BAHUS
IpemnapaToB OBITOBOI XUMUHM B IIOBCETHEBHON KHU3HH.

MexmpeIMeTHbIe CBS3H.



Peanmmzanust MeXIpeIMETHBIX CBs3eil HpH H3ydeHHH OOmIeHl M HEOpraHMYecKod XuMuH B 11 Kiacce OCYIIECTBICTCS depes
UCIIONB30BAHHE KAaK OONIMX €CTeCTBEHHO-HAYYHBIX IIOHATUH, TaK M IOHATHH, SBIIOMIUXCS CHCTEMHBIMH UL OTACNABHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBeHHO-HAYYHBIC TIOHATUS: HAYIHBIH (haKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIN3, CHHTE3, KIAacCH(HUKAINS, IePHOJHIHOCTb,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICTIUPOBAHUE, H3MEPCHHE, SBIICHHE.

Dusmka: MaTepys, SHEPIus, Macca, aToM, JJIEKTPOH, IPOTOH, HEWTPOH, MOH, U30TOI, PaJUOAKTUBHOCTb, MOJIEKYJIa, DHEPIeTHYECKHI
YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSHUE BEIECTBA, (PM3MIECKHIE BEINYHHbI H SAUHHIIBI MX U3MEPEHUS, CKOPOCTb.

Buonorus: xierka, opraHusM, SKOCHCTeMa, Ouochepa, Makpo- 1 MUKPODIEMEHTHI, BATAMHIHBI, OOMEH BEIIIeCTB B OpPraHU3Me.

T'eorpadusi: MuHepabl, TOPHBIE TOPOABL, MOJIE3HBIE HCKOMAEMBbIE, TOILTHBO, PECYPCHL.

TexHomorus:: XUMHUUYECKass MPOMBIIUICHHOCTh, METAUIypTHs, IPOH3BOACTBO CTPOMUTENBHBIX MAaTEPHAloB, CENbCKOXO3SHCTBEHHOE
HPOM3BOJICTBO, IHUIIEBAst POMBIIUIEHHOCTD, (hapMalieBTHYECKas HPOMBILIUICHHOCTb, IPOM3BOJICTBO KOCMETHYECKUX MPEHapaToB, IPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAIOB, JJIEKTPOHHAs IPOMBIIILIEHHOCTb, HAHOTEXHOJIOTUH.



NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI IO XUMHMHU HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYJAIOIIHMMHCS IMPOrPaMM CPEIHEro o0Iero oOpa3oBaHHS
(IMYHOCTHBIM, METaNpeAMETHBIM U NpeAMeTHbIM). HaydHo-Meroamdeckoll OCHOBOM Ul pa3paOOTKH IUIAaHUPYEMBIX PE3yIbTaTOB OCBOCHHUS
IPOrpaMM CpeIHEro o0Imero 00pa3oBaHus SIBISETCS CUCTEMHO-ASITEIbHOCTHBIN OAXO/,.

B cOOTBETCTBUH € CHCTEMHO-AESITEIBHOCTHBIM IOIXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3ylbTaTOB OCBOCHHUS NpeAMeTa «XHUMHS» Ha
YPOBHE CpPEJIHEro 001Iero 0Opa3oBaHKs BBIICICHBI CICAYIOINE COCTABISIOIIHE:

OCO3HaHHME OOYYAIOUIMMHUCA POCCUMCKONW TIpakKJaHCKOW HMIEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M
CaMOOIPEIENEHHIO;

HaJIM4ie MOTHBAIUH K O0YUECHHIO;

IeJIeHAIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOSKICHUH IMIHOCTH Ha OCHOBE KITIOUEBHIX [IEHHOCTEH M HCTOPHYECKHX TPAaAUNUi 0a30BoH
HayKH XHMHUY;

TOTOBHOCTb M CIIOCOOHOCTb OOYYAIOLIMXCSA PYKOBOJCTBOBATbCS B CBOCH JEATENBHOCTH I[EHHOCTHO-CMBICIOBBIMU YCTAHOBKaMH,
HPHUCYIINMH LEJIOCTHONH CHCTEME XMMUYECKOro 00pa3oBaHus;

HaJIM4He IPaBOCO3HAHUS SKOJOTHYECKOH KyJIBbTYpPhl H CIIOCOOHOCTH CTaBUTh €U U CTPOHTH )KU3HEHHbIE IIJIaHbI.

JIM4HOCTHBIE PEe3YNIbTAaThl OCBOCHUS NpeAMeTa «XHMHsD) JOCTHTAIOTCS B €IUHCTBE YYEOHOH M BOCIIHTATENbHOH AESITEILHOCTH B
COOTBETCTBUH € T'YMaHHUCTHYECKHMH, COIMOKYIbTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMH LEHHOCTSIMH M HJ€alaMU POCCHHUCKOTO IpaskIaHCKOTO
ofmiecTBa, MPUHATHEIME B OOIIECTBE HOPMaMM U IPAaBHIAMH IIOBEJCHHS, CIIOCOOCTBYIONIMMH IIPOIECCaM CaMOINO3HAHHMS, CaMOPa3BHTHSA U
HPaBCTBEHHOT'O CTAHOBJICHHS JIMYHOCTH 00YJaIOIHXCS.

JINYHOCTHBIC PE3yJbTAaThl OCBOCHHS IpeaMera «XHUMHs» OTPakaloT CHOPMHUPOBAHHOCTH OIBITA MO3HABATEIBHOW M IPAKTHYECKOM
JIeATEILHOCTH 00YyJaromuXcs 110 Pealu3alii IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpak1aHCKOro BOCMUTAHMSA:

0CO3HAHMS 00YJarOIIUMUCS CBOMX KOHCTHTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHHSI K 3aKOHY M IIPaBOIIOPSIIIKY;

IPEJCTaBICHNUS O COLHAILHBIX HOPMax U MPaBUIaX MEXINIHOCTHBIX OTHOIICHHUH B KOJIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPUECKOH IEsATebHOCTH IPH CO31aHUH YUeOHBIX IPOEKTOB, PELICHUH y4eOHbIX U O3HAaBAaTEIbHBIX 3a/1a4,
BBIIIOJTHEHUH XUMHYECKHX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U apryMEeHThI JPYTUX IIPU aHAJIM3€ Pa3IuuHbIX BUAOB yueOHOU
JIEATEILHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS

[IEHHOCTHOT'O OTHOIICHUS K HICTOPUYECKOMY ¥ HAyJHOMY HACJICIHUIO OTCUECTBEHHOH XIUMUH;

YBa)keHHsI K IIPOLIECCY TBOPYECTBA B 00JACTU TEOPUH U NMPAKTUUECKOrO MIPHUMEHEHHUs] XUMUH, OCO3HAHUS TOTO, YTO JOCTYIKEHHS HAyKU
€CTh Pe3yJbTaT JUINTEIbHBIX HAOMOIEHHH, KPOIOTIUBBIX SKCIEPUMEHTAIbHBIX HOMCKOB, IOCTOSIHHOTO TPY/AA YYEHBIX U IIPAKTHKOB;

UHTepeca U I03HABaTeNbHbIX MOTUBOB B IIOIyYEHHH U IOCIELYIONIEM aHalIu3e HHPOPMAIUH O IePeIOBBIX JOCTIDKEHUSIX COBPEMEHHOH
OTEUECTBEHHON XHMHH;

3) IyX0BHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBEHHOTO CO3HAHMUSI, STHYIECKOT0 IOBEICHNS;

CIIOCOOHOCTH OLICHHBATh CUTYaIlUH, CBSA3aHHbIE C XMMHYECKHMHU SBICHUSIMH, H NIPHHHMATh OCO3HAHHBIEC PELICHUS, OPHEHTUPYSCh HA
MOpaIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE U IOCTYIKH CBOMX TOBapHIIEH ¢ MO3MIMN HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHHE
TIOCJIEICTBHI ITUX MOCTYIIKOB;

4) popMupoBaHus Ky/IbTYPbI 310POBbSI:

TIOHMMAaHMs IIEHHOCTEH 370pOBOr0 M 0e30macHOro obpasa XM3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHWS K COOCTBEHHOMY
(hHU31UYeCcKOMY U ICUXUYECKOMY 310POBbIO;

co0roIeHust paBuIl 0€30IaCHOT0 OOpAIEHUs C BEIIECTBAMHU B OBITY, IIOBCEHEBHOW JKU3HU U B TPY/IOBOM JIESATEIILHOCTH;

MOHUMAaHHUS IIEHHOCTH MPaBHI MHIUBUIYaIbHOTO U KOJUIEKTUBHOIO O€30I1aCHOTO MOBEICHHS B CUTYaLUX, YTPOXKAIOIIUX 310POBBIO U
JKU3HH JIIOJIEH;

OCO3HAHMSI ITOCIEICTBHI ¥ HENPHATHS BPEIHBIX IIPUBBIUCK (YHOTPEOIEHNS aJIKOTOJIsI, HAPKOTHUKOB, KYPEHHS);

5) TpyA0OBOro BOCIIMTAHMS:

KOMMYHHKATUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIEN0BATENbCKON EATeNbHOCTH, OOIIECTBEHHO IOJE3HOH, TBOPYECKOH M APYrux
BUJIAX OESTeIbHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTUE B PEIICHHH IPAKTUUECKHUX 3a/a4 CONUAIbHON HAPaBICHHOCTH (B PaMKaX CBOETO KJIACCa, MIKOJBI);

UHTepeca K NMPaKTUUECKOMY H3YUEHHIO IPOo(eccuil pa3IM4HOrO poja, B TOM YHCIe Ha OCHOBE NPUMEHEHHs HPEIMETHBIX 3HAHWM IO
XHMHH;

YBa)XCHUsI K TPYAY, JIFOJSIM TPy U pe3yIbTaTaM TPYAOBOH IesATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBHIYaJbHOIl TpaeKkTopHH obOpa3oBaHuMs, Oyaymieil mpodeccun U peanu3auu coOCTBEHHBIX
JKM3HEHHBIX ITAHOB C yIETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) PKOJIOTHYECKOT0 BOCTIUTAHMS:

9KOJIOIMYECKH L[eeCO00pa3sHOro OTHOLIEHHUS K IPUPOJIE, KaK HCTOYHHKY CYIIECTBOBAHMS JKU3HH Ha 3eMJIe;

MOHUMaHHMS TIIOOANBHOTO XapakTepa SKOJIOTHYECKHX NMPOOJeM, BIMSHHUS SKOHOMHYECKHX IIPOLECCOB Ha COCTOSHHE NPUPOIHON H
COLIMANIHOM Cpenpl;

0CO3HAHMsI HEOOXOAMMOCTH HUCTIONB30BaHUS TOCTY)KEHHI XUMHUH TS PEIICHUSI BOIPOCOB PallHOHAIBHOTO IIPUPOIOIIONB30BAHHS;

aKTUBHOTO HENPHATHS NeHCTBUI, NPHHOCIIIUX BPeA OKPY)KAalolled NPUPOAHOH cpene, yMEHUS HPOTHO3HPOBATh HEOIArONpHATHEHIC
9KOJIOTMYECKUE IOCIeICTBHSA PEANPHHIMAEMBIX JeUCTBHI U IPEIOTBPAILATh UX;

HAJINYUs PA3BHTOTO SKOJIOTHIECKOTO MBIIIICHUS, SKOJIOTHIECKOH KyJIbTYpPhI, ONBITa AESITEIbHOCTU YKOJIOTUYECKON HANPaBICHHOCTH,
YMEHHUsS. PYKOBOJICTBOBATbCS HMH B II03HABATENbHOH, KOMMYHHKATHBHOW WM COLHAIBHOW IPAKTHKE, CIOCOOHOCTH M YMEHHS AKTHBHO
MPOTHBOCTOSTH HICOIOTUH XeMO(pOOUH;

7) leHHOCTH HAYYHOI'0 O3HAHUS:

chopMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKU U OOIIECTBEHHOH IPAKTHUKH;

HNOHMMAHHS CIeNU(UKY XUMUH KaK HayKd, OCO3HAHHA e polH B (OPMHPOBAHHH PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3aHUH
[ETOCTHOTO IPEJCTaBICHUsI 00 OKpYXKAaIOIeM MHUpPE KaK O eIUMHCTBE NPUPOABI U UYEIOBEKa, B MO3HAHUH IPHPOIHBIX 3aKOHOMEpPHOCTEll H
peleHnH MpoGiIeM CoXpaHEeHUs IPUPOHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0CO0OH 3HAYMMOCTH XMMHH I COBPEMEHHOI LHMBHIIM3ALMK: B ¢€ I'yMaHHCTHYECKOIN HAINPABICHHOCTH U Ba)KHOM
pOJIM B CO3JaHMH HOBOI 0a3bl MaTepHalbHOW KyJIbTYpPhI, PEIICHUH TIIOOATBHBIX MPOOJIEM YCTOWYHBOTIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOH,



DHEPreTUIecKOl, MUIEBOH U YKOIOTHIECKOH 0e30IIacHOCTH, B PA3BUTHU MEIUIUHEI, 00ECIICUCHHN YCIOBUH YCHEIHOTO TPy U KOJIOTHIECKH
KOM(OPTHOH >KI3HU KaXKI0T0 WICHA OOIIECTBa;
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH: IIOHIMAHUs CYITHOCTH METOJIOB ITO3HAHHS, UCHIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIONB30BATh MOTydaeMble 3HAHUS UL aHAIW3a M OOBSCHECHHS SBICHHN OKPY)XKAIONIEr0 MHPA U IPOMUCXOMSANIMX B HEM H3MCHCHUM, YMEHUS
Jienath 00OCHOBAHHbIE 3aKJIFOUEHHS HA OCHOBE HayYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IENbIO MOTyYEHHUs! JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XMMUUECKHUE 3HAHHS [UIs1 PEILICHNUS IPOOJIeM B PealbHbIX )KM3HEHHBIX CUTYAIMX;
HHTepeca K O3HAHUIO U UCCIIEJOBATENbCKOM IeATeNbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K HEIPEephIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY IIOTy9IEHHIO HOBBIX 3HAHHHU 110 XUMUH
B COOTBETCTBHU C XKM3HEHHBIMH ITOTPEOHOCTSIMU;
HHTepeca K 0COOGHHOCTSIM TPy/a B Pa3IMYHBIX chepax MpodecCHOHATBHOM AesTeIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yIbTaThl OCBOCHHs YUeOHOr0 mpeaMeTa « XHMHsD Ha YPOBHE CPEHEro o01iero 00pa3oBaHust BKIIIOYAIOT:

3Ha4YUMBbIC UL (POPMUPOBAHUS MHPOBO33PEHUS O0YHAIOIIMXCS MEKAUCLUIUIMHAPHBIC (MEXIPEIMETHbIC) OOIICHAyYHbIE MOHSTHS,
OTPaXKAIOIIME LEIOCTHOCTh HAYYHOW KAapTHHBI MHUpa M CIHEUU(HUKY METOAOB NO3HAHHUS, MCIOJb3YyeMbIX B €CTCCTBCHHBIX HayKax (Marepus,
BEIIECTBO, JHEPIUs, SBJICHHE, MPOLECC, CHCTEMa, Hay4HbIH (DaKT, NPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHUE,
HaOJIoJeHNe, H3MEPEHHe, SKCIIEPHIMEHT U APYTHE);

YHHUBepcalbHble YdeOHble AeicTBHs (IIO3HABaTeNbHBIC, KOMMYHUKATHBHBIC, DPETyISITHBHEIE), obecrmednBarommye (HOpMHpOBaHHE
(YHKIMOHAIBHON TPAMOTHOCTH M COLATBEHON KOMIETEHIINH 00yJaIOIHXCSL;

CIOCOOHOCTh  OOYHAIOIIMXCS HCIIONb30BaTh OCBOCHHBIC MEXINCLMILIMHAPHBIE, MHPOBO33PCHYECKHE 3HAHMSA M YHHBEpCaJbHbIC
y4ueOHbIe ICHCTBHUS B TO3HABATEIbHOM M COLMATIBLHON MIPAKTUKE.

MertanpeMeTHbIE Pe3yJIbTaThl OTPAKAIOT OBJAACHHE YHHBEPCAJIbHBIMU YYEOHBIMU I103HABATEIbHBIMH, KOMMYHHKATHBHBIMH U
PETYIATHBHBIMU IEHCTBUSIMH.

OBJ1ajieHNe YHUBEPCATbHBIMH Y4eOHBIMHU NO3HABATEILHBIMHU A€ CTBHSIMMU:

1) 6a3oBbIe JJOrMYeCKHe AeiiCTBUS:

CaMOCTOATENBHO (HOPMYIMPOBATH H AKTyaIM3HPOBATh IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHBAaTh;

OHpPEACIATh LENH JEATEIbHOCTH, 33JaBasi MapaMeTpbl M KPUTEPHH HX HOCTHIXKEHHUs, COOTHOCHTH Pe3YJbTAaThl JEATEIbHOCTH C
HOCTABJICHHBIMH LIEIIIMU;

UCIIONB30BATh IPH OCBOCHHUH 3HAHUH IPUEMBI JJOTHIECKOT0 MBIIUICHHS — BBLIEIATH XapaKTepHbIC IPH3HAKN ITOHATHH U YCTaHABINBATH
UX B3aHMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYOIINE IIOHATHUS 111 OOBSICHEHUS OTJENBHBIX ()aKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUS U KPUTEPHH UL KITaCCH(UKAIIMY BEIIECTB U XUMHIECKUX PEaKIIii;

YCTaHABJIMBATh IPUYUHHO-CIICICTBCHHBIC CBSI3U MEX/Ly H3y4aeMbIMH SIBJICHUSIMY,

CTPOUTH JIOTHYECKHE PACCYXACHHS (MHAYKTUBHBIC, JCAyKTUBHBIC, II0 AHAIOTHH), BBIBIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHUS B
paccMaTpUBaEMBbIX SBICHUSX, POPMYINPOBATH BBIBObI H 3aKIIIOUCHNUS;

IPUMEHATh B TIpOLiecCe ITO3HAHHS, UCIONb3YeMble B XUMUHM CHMBOJHMYECKHE (3HAKOBBIE) MOIEINH, NPe0Opa3OBBIBATH MOJEILHEBIE
IPEJCTaBICHUS — XUMHYECKUH 3HaK (CHMBOJ) JJIEMEHTa, XMMHYecKasi (opMyia, ypaBHEHHE XHUMHYECKOH PEakIUM — NPH PEIeHHH Y4eOHBIX
[IO3HABATEeIbHBIX W IPAKTHYECKUX 3a/1ad, INPHUMEHATh Ha3BaHHBIC MOJENbHbIE IPEJCTAaBICHUS UL BBIBICHHS XapaKTEpPHBIX INPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYCCKHX PEaKIHIL.

2) 6a3oBbIe HCCIeI0BATEIbCKUE eiicTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHMUS BEIIECTB M XHUMUYCCKHUX PEaKIIHil;

(hopMyIHpOBaTh IENU W 3aJadd HCCIETOBAaHMS, UCIIONIB30BATh MOCTaBIEHHBIE U CaMOCTOSTENEHO C(OPMYIHPOBAHHBIE BOIPOCH! B
Ka4ecTBEe MHCTPYMEHTA MO3HAHHUS U OCHOBEI JUIsl (YOPMHUpPOBAHHMS THITOTE36I 10 POBEPKE NPAaBHILHOCTH BBICKAa3bIBAEMBIX CYXKICHHI;

BIIAJETh HABBIKAMH CAMOCTOSTEBHOTO IUIAHHPOBAHHS M IPOBEACHUS YYEHHYECKHX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS
Ha0IIoaTh 3a XOJOM IPOIECCa, CaMOCTOSTEIBHO HMPOTHO3HMPOBATh €r0 Pe3yibTaT, (hOPMYIHPOBAaTh OOOOIICHHS M BBIBOJABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEIOBAHMUSI, COCTABIATh 0OOCHOBAHHEIT OTYET O MPOJeNaHHoi paboTe;

nproOpeTaTh ONBIT YYCHHYECKOH HCCIEAOBATENIbCKOH M MPOEKTHOW [ESATEIbHOCTH, MpPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIIbHOMY IOMCKY METOJIOB PEIIECHHS MPAKTUUECKIX 3a/1ad, IPUMEHEHUIO PAa3INIHBIX METOOB TO3HAHHSL.

3) pa6ora ¢ undpopmauueii:

OPHEHTHPOBATLCS B PA3INYHBIX HCTOYHUKAX HH(OpMaIiy (HayIHO-HOyISIpHAs JTUTEepaTypa XUMHUUECKOTO CONEpKaHMUs, CIIPAaBOYHBIE
nocobus, pecypchl MHTepHera), aHanmH3MpoBaTh MHGOPMAIMIO PAa3IMYHBIX BHAOB MU (HOPM MPEICTABICHUS, KPUTUYECKH OLCHUBATH €€
JIOCTOBEPHOCTb M HETIPOTHBOPEUUBOCTD;

(hopMyITHpOBaThH 3alPOCHl U MPUMEHSTH Pa3INYHBIC METO/BI MPH MOHCKE M 0TOOpe MH(pOPMAIHK, HEOOXOAUMON IS BBIIOIHEHUS
y4eOHBIX 3a1a4 ONPEAeNEHHOIO THIIA;

TIPHOOPETaTh OIBIT UCHOIb30BAHHS HH()OPMAI[OHHO-KOMMYHHKAaTHBHBIX TEXHOJIOTHI U Pa3INYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAIBHYIO (JOpMY HpeICTaBIeHUs HHPOpManuy (CXeMbl, rpadyKy, AUarpaMMbl, TAOIUIBI, PUCYHKH H
ApyrHe);

HCIIOJB30BaTh HAy4HBIH S3BIK B KAueCTBE CPEACTBAa HPH paboTe ¢ XUMHYECKOH HH(pOpMamHed: MPUMEHSATh MEXIIPEIMETHBIC
((pu3nyeckre 1 MaTeMaTUYECKHIE) 3HAKK U CUMBOJIBI, (HOpMYJIbI, aD0peBUATYpbI, HOMEHKIATYPY;

UCIIONB30BaTh U IPE0oOPa30BEIBaTh 3HAKOBO-CHMBOJINYECKUE CPEACTBA HATTIIHOCTH.

OBJ1ajieHNe YHUBEPCAILHBIMH KOMMYHHKATHBHBIMH €iiCTBUAMU:

3a7aBaTh BONPOCHI II0 CYIIECTBY OOCYXIaeMOW TEMBI B XOJ€ AWAlora W/WiIHW AUCKYCCHH, BBICKA3bIBATh UJeH, GOPMYIHPOBATH CBOU
NPEUIOKEHHST OTHOCHTENBHO BBITOJIHEHNS TIPEIOKEHHOI 3a1auH;

BBICTYIIATh C MPE3CHTAlMEil pE3y/IbTaTOB II03HABATENBHOM JEATENBHOCTH, IMOIYYCHHBIX CAMOCTOATENBHO HIM COBMECTHO CO
CBEPCTHHKAMH MPH BBIMOJHEHUH XHMHYECKOTO SKCIIEPUMEHTA, MPAKTHYECKOi pabOTHI MO MCCIEIOBAaHHIO CBOMCTB H3Y4aeMbIX BEIIECTB,
peau3aiyy yaeOHOro mpoekta i (JOpMyIHpOBaTh BHIBOJBI IO Pe3yIbTaTaM MPOBEAEHHBIX HCCICIOBAHUI MyTEM COTTTAaCOBaHHS MO3HIIMIT B X0/e
00CyXXIeHHs 1 0OMeHa MHEHHSIMU.

OBJ1ajieHNe YHUBEPCAIBLHBIMH PeryJIssTHBHBIMH /1€l CTBHAMH:

CaMOCTOSITENILHO TUIAHUPOBATh W OCYLIECTBISITH CBOIO NO3HABATEIBHYIO NESATEIBHOCTD, ONPEAeIsis e€ LelH U 3aJa4u1, KOHTPOJIHPOBATh
U [0 Mepe HEOOXOMMMOCTH KOPPEKTHPOBATh MPEUIaracMblii alrOPUTM JEHCTBUH NPH BBHIMOIHCHHH YYeOHBIX M HCCIEIOBATEIbCKHUX 3ajad,
BBIOMpaTh HanOoee HPHEeKTUBHBII CITIOCOO UX PEICHUs ¢ YYETOM MOIYYSHUS! HOBBIX 3HAHUH O BEIIECTBAX U XUMHUUECKHUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOAHAIN3a M CAMOOLICHKH.



OPEJMETHBIE PE3YJIbTATHI
10 KJIACC

IIpeamerHble pe3ynbTaThl OCBOCHHS Kypca «OpraHnuecKas XUMHs» OTPaXKaIoT:

copMHUPOBAHHOCTD TPECTABICHUIT O XMMHUYECKOH COCTABIISIONICH €CTECTBCHHO-HAYYHOH KapTHHBI MUPA, POJIU XUMHUM B MO3HAHHU
SBJICHUI HPHPOIB], B (OPMUPOBAHHU MBIIUICHUS U KyIbTYpPHl JIMYHOCTH, €€ (DYHKIHOHAILHON TPaMOTHOCTH, HEOOXOOUMOH IS PEeIICHHs
MPaKTHYECKHX 3a[a4 ¥ YKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOIICHHS K CBOEMY 30POBBIO M IIPUPOIHOIL Cpefe;

BIIQJICHHE CHCTEMOH XHMHYECKHX 3HAaHMH, KOTOpas BKJIIOUAeT: OCHOBOIIOJIATAalOIlNe IIOHATUS (XHMHYECKHH OJIEMEHT, aToM,
3JIEKTPOHHAs: 000JI04YKa aTOMa, MOJICKYJla, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTh, XMMUYECKas! CBSI3b, CTPYKTYpHast (GopMyia (pa3BEpHyTas
COKpaIlEHHAsA), MOJIb, MOJIIPHAs Macca, MOJISIDHBIH OOBEM, yIJepoIHbIi CKeneT, (yHKIHOHAJIbHAs IpyIIa, pajuKai, W30MEpHus, HM30Mepbl,
TOMOJIOTHYECKUH PsJl, TOMOJIOTH, YIJICBOAOPOABI, KHUCIOPOJ M A30TCOAEPIKAIINE COEAMHEHMS, MOHOMEp, IOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMHEHHNS); TEOPUH U 3aKOHBI (T€OpHsl CTPOSHUS OpraHUIeCKHX BemecTB A. M. ByTiepoBa, 3aK0H cOXpaHEHHS MacChl
BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMHH; MHPOBO33DEHUYECKHE 3HAHHUS, JeKallhue B OCHOBE IOHMMAHUS NPUYHHHOCTH U
CHCTEMHOCTH XHMHYECKUX SIBICHNUH, (PaKTOIOTHIEeCKHEe CBECHHS O CBOHCTBAX, COCTABE, MOIyYCHHH U 0€30I1aCHOM HCIOJIB30BAHIU BaXKHEHIITHIX
OpraHUYECKUX BEILECTB B OBITY U MPAKTUYECKON AESATEIbHOCTH YEIOBEKa;

cOpMHUPOBAHHOCTE yMEHHH BBIABIATH XapaKTEPHbIC MPU3HAKM IIOHATUH, YCTAHABIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIUE OHATHUS IIPH ONUCAHHU COCTABa, CTPOCHHUS U IIPEBPALLCHUH OPraHUYECKNX COCAUHEHMIT;

c(hOpMUPOBAHHOCTH YMEHHH HCIIOIb30BATh XUMUYECKYI0 CHMBOJIMKY ISl COCTABICHHS MOJICKYISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI1,
COKpamEéHHON) GOopMyII OPraHHYEeCKHX BEIIECTB M YPaBHEHHI XUMHUYECKHX PEaKIMi, N3rOTaBIUBATh MOJEIH MOJEKYI OPTaHUYECKUX BEIIECTB
UL WILTIOCTPALIMN HX XMMHYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHHUS;

copMHUPOBAHHOCTE YMEHHH YCTAHABIMBATH IPUHAIICKHOCTh U3YYEHHBIX OPraHMYECKUX BEIIECTB MO HX COCTaBYy M CTPOCHHIO K
OHpeeIEHHOMY KJIacCy/TPyIIe COSANHEHHIT (YIIICBOAOPO/BI, KUCIOPOA U a30TCOJEPIKAIINE COCANHEHHUS, BBICOKOMOJICKYIAPHbIC COCMHEHHS),
JlaBaTh UM Ha3BaHus 1o cuctemarndeckoil Homenknarype (IUPAC), a Takie MPMBOAWTH TPMBHAIIbHBIE HA3BAHHUS OTIEJIBHBIX OPraHMYECKHX
BEIIECTB (ITUIICH, MPOINUIEH, AlETHICH, STUICHITNKOb, TIULIEPHH, (eHoN, (opManbaerus, aleTalbIeri, MypaBbuHAs KHCIIOTa, YKCYCHas
KHCJIOTA, OJIEMHOBAs KHCIIOTa, CTEAPUHOBAs KHCIIOTA, TIIF0KO03a, GPpyKTO3a, KpaxmaJl, IeJUTi003a, TINIHH);

chOpMUPOBAHHOCTH YMEHUSI OLPEIEISATE BUABI XUMHIECKOH CBSI3M B OPraHMIECKHX COSANHEHUSX (OIMHAPHBIE U KpPaTHEIE);

c(OPMHUPOBAHHOCTh YMEHUSI NPUMEHSThH IIOJIOXKEHUSI TEOPUU CTPOEHMsl opraHuyeckux BemiecTB A. M. BytiepoBa must o0bscHEHUs
3aBHCHMOCTH CBOJICTB BELIECTB OT MX COCTAaBA M CTPOCHUSI; 3aKOH COXPAHEHMS MacChl BEIECTB;

copMHUPOBAHHOCTE YMEHUH XapaKTEpU30BaTh COCTAB, CTPOCHHE, (U3MUYECKHE M XUMHYECKHE CBOMCTBA THITMYHBIX IMPEACTABUTEICH
PAa3IMYHBIX KJIAaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHJIEH, IPOIMICH, alleTuiieH, Oyranuen-1,3, mernnbyraanen-1,3, 6enson, merano,
9TAHOJ, STUICHIIINKOIb, TINLEPUH, (EHO, aleTalberH, MypaBbHUHAs U YKCYCHAsl KHCIIOTBI, TJIFOKO03a, KpaxMall, IIeJUTF0NI03a, aMHHOYKCYCHAst
KHCJIOTa), WUTIOCTPHPOBATH I'€HETHUECKYIO CBSI3b MEXKIY HUMH YpPaBHEHHSMH COOTBETCTBYIOIIMX XMMHYECKHX PEaKIHH C HCIOIb30BaHHEM
CTPYKTYPHBIX (hOpMyII;

chOpMUPOBAHHOCTD YMEHHSI XapaKTEPU30BATh HCTOUHHUKH YIJIEBOAOPOTHOTO CBHIPhs (HE(Th, NPHPOTHBIN a3, Yroib), CHOCOOBI HX
1epepabOoTKHU U IPAKTHYECKOE IPUMEHEHHE IPOYKTOB IepepabOTKH;

c(hOpMUPOBAHHOCTH YMEHUI IPOBOAUTH BEIYUCIIEHUS 10 XUMIYECKHM ypaBHEHUSAM (Macchbl, 00b&Ma, KOINIECTBA HCXOMHOTO BEIleCTBA
WM TIPOJIYKTa PEaKIUHM MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OHOTO M3 CXOJIHBIX BEIIECTB MM IPOXYKTOB PEaKIHH);

c(hOpMUPOBAHHOCTh YMEHHUH BIaJeTh CHCTEMOH 3HAHMH 00 OCHOBHBIX METOJaX HAayYHOTO ITO3HAHWS, UCIONB3YEMBIX B XHMHHU HPH
M3Y4YCHUH BEIIECTB M XUMHUYCCKHX SBICHUH (HaOII0CHNE, H3MEPEHHE, SKCIICPUMEHT, MOJICTIMPOBAHNUE), HCIIOIB30BaTh CHCTEMHBIC XUMHYECKHIE
SHAHMS [T IPUHATUS PEIICHUIT B KOHKPETHBIX KU3HCHHBIX CHTYAlUsX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHCHHEM,;

copMHUpPOBaHHOCT yMEHHiT COOMIOAATh IpaBUIIa MONB30BAHUS XMMUYECKOH MOCYHOH M J1abOpaTOPHBIM 00OPYIOBaHHEM, a TaKKe
HpaBHIa OOpAIeHNs C BEIIECTBAMH B COOTBETCTBHHU C HHCTPYKIMSIMH 10 BBIIIOJTHEHHUIO J1JA0OPATOPHBIX XUMUYECKHX OIIBITOB,;

c(pOpMUPOBAHHOCTh YMEHUH IUIAHMPOBATh M BBITOJHATH XMMHYECKUH JKCIIEpPHMEHT (TIPEBpAIleHUs] OPraHWYECKUX BEIIECTB IIPH
HAarpeBaHWH, MONydeHNE JTWICHa M WM3y4eHHE €ro CBOICTB, KaueCTBEHHBIE PEAKI[MH OPTaHMYECKUX BEIIECTB, IEHATypalus OCNKOB MpH
HarpeBaHNH, I[BETHBIE PEAKINH OEIIKOB) B COOTBETCTBHH C MPABMIIAMH TEXHUKN OE301TaCHOCTHU MPH 0OpaIeHNH ¢ BEIECTBAMU 1 JTa00paTOPHBIM
obopynoBaHHEM, MPEICTABIATh PE3YNbTaThl XUMHYECKOTO SKCIEPUMEHTa B ()OpME 3alMCH ypaBHEHHIl COOTBETCTBYIONIMX PEaKIHil U
(hopMyITHPOBaTH BHIBOJIBI HA OCHOBE 3THX PE3Y/IbTAaTOB;

copMHUPOBAHHOCTD YMEHHI KPUTHUECKU aHAIM3UPOBATh XUMHYECKYIO HH(POPMAIIHIO, TTOTy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CPEACTBa
MaccoBoif nHdopmanun, MHTepHET 1 IpyTHX);

copMHUpPOBAHHOCT YMEHHUH COOIIO/aTh MPABHIA SKOJOTHYECKH IE1€CO00Pa3HOTO MOBEICHHS B OBITY M TPYIOBOH JEATETEHOCTH B
LETAX COXPAHEHMSI CBOETO 3J0pPOBbS M OKDPYXKAIOIIEH IPUPOJHON Cpebl, OCO3HABaTh OIMACHOCTH BO3JICHCTBHMSA Ha JKMBBIE OPTaHM3MEI
OMpe/eIEHHBIX OPTraHNYECKUX BEIIECTB, MOHMMast CMbIcH nokasatest [1JIK, mosicHsTh Ha mpuMepax CrocoObl yMEHBIICHHS M PEAOTBPAILICHHUS
UX BPEHOTO BO3ACHCTBHS HAa OPraHU3M YEIIOBEKa;

JUIs 00Y4aloNMXCS ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbBSI: YMEHHE NMPHMEHSATH 3HAHHMS 00 OCHOBHBIX JOCTYIHBIX METOAAax
MO3HAHHMS BEIIECTB M XMMHYECKUX SIBIICHUI;

JUIS CIIENBIX M CIAabOBMIAIINX OOYHArOIIMXCs: YMEHHE HCHOJb30BaTh PelIbedHO-TOUEHHYI0 cucTeMy oOo3Hauenwit JI. bpaims mis
3aIHCH XUMHYECKHX (OPMYIL.

11 KJIACC

IIpenmerHble pe3ynbTaThl OCBOCHUS Kypca «O0mIas 1 HeopraHudecKast XHMHSD OTPaKaloT:

c(hOpMUPOBAHHOCTD TIPEACTABICHHUN: 0 XUMHUUYECKOIH COCTaBISIONIEH €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, POJIM XHMHH B MO3HAHUH
SBJIEHUI HPHPOIBI, B (HOPMUPOBAHHU MBIIUICHUS U KyIbTYpPHl JIMUYHOCTH, €€ (DYHKIHOHAIBHON TPAMOTHOCTH, HEOOXOOUMOH NI peIICHHs
IPaKTHYECKHX 3a[a4 ¥ SKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO H IIPUPOIHOH Cpere;

BJIaJICHHE CHCTEMON XMMHUUYECKHX 3HAHUM, KOTOPask BKIIOYAeT: OCHOBOMOJIArAIONIIEe OHATUS (XHUMUUYECKHI 2I€MEeHT, aTOM, H30TOII, S-,
p-, d- 25eKTPOHHBIE OPOUTAII ATOMOB, HOH, MOJIEKYIIA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTB, JJIEKTPOOTPHUIIATEILHOCTD, CTEIIEHb OKHUCIICHHS,
XMMHYECKasi CBS3b (KOBAJICHTHAs, HOHHAs, METAUINUECKas, BOJOPOIHAs), KpUCTAJUIMYECKasl PenIéTKa, TUIBI XMMHYECKUX PEakLuid, pacTBop,
3JIEKTPOJIUTBI, HEANIEKTPOIIUTBI, HJIEKTPOIUTUYECKAsT JUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOH pEaklny, XUMHUYECKOE
PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHsS SJICKTPOIMTHYECKOHW AMCcolManuu, nepuoaudeckuii 3akon JI. V. MenpeneeBa, 3aKOH COXpaHEHUS
MAacchl BEIIECTB, 3aKOH COXPAHEHHS U NPEBPALICHUS SHEPIHU IPU XUMUYCCKUX PEAKIHAX), 3aKOHOMEPHOCTHU, CUMBOIHYCCKUN S3BIK XUMUH,
MHpPOBO33pEHUECKIE 3HAHHS, JIeXKAIHE B OCHOBE MOHUMAHHS IPHINHHOCTH U CHCTEMHOCTH XMMHUYECKUX SBICHHH, (DaKTONOrHYecKue CBEICHHS
0 CBOICTBAX, COCTaBE, NMOIYYCHUH 1 OS30MACHOM HCIIOIb30BAHUM BAKHEHIIINX HEOPIaHUYECKUX BEIIECTB B OBITY M MIPAKTHYECKOH ACATEIBHOCTH
YeJI0BeKa;



c(hOpMUPOBAHHOCTh YMCHHH BBISBIATH XapaKTepHbIC MPH3HAKM MOHATHIl, yCTAaHABIMBAaTh HX B3aUMOCBS3b, HCIOIb30BATH
COOTBETCTBYIOIIYE IOHSITHS IIPU ONMICAHNH HEOPTaHUUCCKHUX BEIIECTB U UX MIPEBPAILICHUI;

chopMUPOBAHHOCTE YMEHHI HCIIOIb30BaTh XUMHUYECKYIO CHMBOJIUKY UL COCTaBICHHUS (HOPMyI BEIIECTB M yPaBHEHHH XUMHUCCKHX
peaknuii, cucremarmdeckyro HoMmeHknatypy (IUPAC) u TpuBHanpHbIE Ha3BaHHS OTHCTBHBIX HEOPTaHHMYECKHX BEHIECTB (yrapHbIH Tas3,
YTIICKHCIIBIN Ia3, aMMHAK, TalIéHas H3BECTh, HErallEHast H3BECTh, IMThEBAs COJIA, IUPHT U APYTHE);

copMHUPOBAHHOCT YMEHHMIT ONpEJENATh BAJICHTHOCTh M CTEICHb OKHCIICHUS XHMMYECKHX 3JIEMEHTOB B COCAMHCHMAX Pa3IMYHOrO
cocTaBa, BHJl XMMMYECKOH CBs3M (KOBaJICHTHas, MOHHAs, MeTaJUIMYecKas, BOAOPOIHAs) B COEAMHEHMAX, THI KPUCTAJUIMYECKOH peméTku
KOHKPETHOTO BeIIeCTBA (ATOMHAs, MOJICKYJISIpHAs, HMOHHAs, MeTaJUIMYecKas), XapakTep cpeisl B BOJHBIX PacTBOpax HEOPraHMYECKHX
COCIUHEHHI;

c(OpMUPOBAHHOCTb yMEHHII yCTaHABIMBATh IPHHANISKHOCTh HEOPTraHHYECKHX BEIIECTB II0 HMX COCTaBy K ONpPEAeNEHHOMY
KJ1acCy/TpyIIie COeJMHEHUH (IIPOCThIE BEIIECTBA — METAIUIBI M HEMETAJUIbI, OKCHJIbI, OCHOBAHMS, KUCJIOThI, aM(pOTEPHbIE TUIPOKCHbI, COJIH);

c(hOpMUPOBAHHOCTD YMEHHH pacKpbIBaTh CMbICH mepuoanueckoro 3akoHa JI. WM. MenzgeneeBa U JEMOHCTPHUPOBATh €ro
CHCTEMATU3HUPYIOLILYIO, 0OBSICHUTEIBHYIO U IPOTHOCTHIECKYIO (DyHKIMH;

c(hopMUPOBAHHOCTH YMEHHUII XapaKTepH30BaTh dIEKTPOHHOE CTPOSHUE aTOMOB XHUMHUYECKUX d71eMeHToB 1—4 mepronos [lepuoanaeckoit
CHCTEMbI XHMUUYeCKHX dieMeHToB JI. . MeHnneneesa, UCIONB3ys MOHATHS «S-, P-, O-3JE€KTPOHHBIE OpPOUTAINY», «IHEPTETHYCCKHE YPOBHI,
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUUYECKHX 3JIEMEHTOB M UX COEAMHEHUH 110 eproaaM U rpymnmnam Ilepronuaeckoil CHCTeMBbI
xumuueckux 3nemeHToB J{. 1. Menzeneesa;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3IHYHBIX
KJIaccoB, IIOATBEP)KAATh CYIIECTBOBAHUE TEHETHYECKOH CBS3M MEXIy HEOPraHMYeCKMMM BEIECTBAMH C IIOMOIIBIO YpaBHEHHM
COOTBETCTBYIOIIIX XUMUUECKUX PEaKIH;

c(hOpMUPOBAHHOCTE yMEHHS KJIACCH(HIMPOBATh XUMHUIECKUE PEAKIHU II0 PA3IUYHBIM IpHU3HAKaM (YHCIy H COCTaBy peardpyrOIInX
BEII[ECTB, TEILIOBOMY d((heKTy peakuy, U3MEHEHUIO CTEIICHEeH OKHCIICHHUS JIEMEHTOB, 0OPATHMOCTH PEaKIHH, YIaCTHIO KaTallH3aTopa);

c(opMUPOBAHHOCTb YMEHHIl COCTaBIATh ypaBHEHMS PEaKUUH pPa3IMYHBIX THUIIOB, NOJHBIE M COKpALIEHHBIE ypaBHEHMS peaKLui
HOHHOT0 0OMEHa, yUHUTHIBas yCJIOBHS, IPH KOTOPBIX 9TU PEAaKLUK HIYT JO KOHIIA;

c(opMUPOBAHHOCTb YMEHHUI NPOBOAUTH PEAKLMH, MOATBEPKIAIONINE KAaueCTBEHHbIH COCTAB Pa3IMYHBIX HEOPTaHUYECKHX BEILECTB,
PpacIo3HaBaTh ONBITHBIM IIyTEM HOHBI, IIPUCYTCTBYIONIHE B BOJHBIX PACTBOPAX HEOPIAaHWYECKUX BEIIECTB;

Cc(pOPMUPOBAHHOCTE YMEHUII pPAacKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUil ITIOCPEICTBOM COCTABIICHUS
JJIEKTPOHHOTO OaaHca ITUX PeaKIid;

copMHUPOBAHHOCTD YMEHUH OOBSCHATH 3aBHCHUMOCTh CKOPOCTH XMMUUYECKON PEaKUUK OT Pa3IU4HbIX (AKTOPOB; XapaKTep CMELICHHUs
XMMHYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHEro Bo3aercTus (npunuun Jle llatense);

c(opMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUUYECKHE MPOLECCHI, JIEKAIIUE B OCHOBE MPOMBILIIICHHOIO IOIYYeHHs CEpHOH
KHCIIOTHI, aMMHaKa, a TakXKe C(OPMUPOBAHHOCTD IIPEICTaBICHHUI 00 OOIIMX HAyYHBIX NMPUHIMIIAX M SKOJOTHYECKHX IPoOJIeMax XHMHYECKOTO
IPOU3BOJICTBA;

c(hOpMUPOBAHHOCTH YMEHHI IIPOBOUTH BEIYHUCIICHHS C HCIIONB30BaHUEM MOHSATHS «MaccoBasi JIOJIS BEIIECTBA B PACTBOPE», O0BEMHBIX
OTHOLIEHUI Ta30B IPHU XUMHUYECKUX PEAKIHAX, MACChl BEIECTBA MM 00bEMA Ta30B IO U3BECTHOMY KOJIHYECTBY BEIECTBA, Macce HIM 00bEMY
OJIHOTO M3 y4acTBYIOLIMX B PEaKLUU BEIIECTB, TEIUIOBOro 3(()eKTa Peakiiun Ha OCHOBE 3aKOHOB COXPAHEHMSI MAaCcChl BEIIECTB, IPEBPALICHUS U
COXPaHEHUsI SHEPTHU;

c(hOpMUPOBAHHOCTh YMEHUH COOJNIIONATh IpaBmJa IMOJIL30BAHMS XMMHYECKOH ITOCYHOH M JIaOOpaTOpPHBIM O0OpYJOBAaHHEM, a TaKKe
TIpaBHIIa OOpAIIEHNUS C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIHSIMH I10 BEIIIOJHEHHIO Ja0OPaTOPHEIX XUMHYECKHX OIBITOB;

c(hopMUPOBAHHOCTH YMEHHUIT IUNITAHUPOBATH M BBITIONHATH XMMHIECKHH IKCIEPUMEHT (pa3ioKeHHe IEPOKCHAA BOIOPO/A B IPHCYTCTBHI
KaTaJN3aTopa, ONpeaeleHHe CPeabl PACTBOPOB BEIECTB € MIOMOIIBIO YHUBEPCAIBHOTO HHIUKATOPA, BIUSHIE Pa3IUYHBIX (paKTOPOB HA CKOPOCTH
XMMHYECKOH peakIiu, peakluy HOHHOTO OOMeHa, KaueCTBEHHBIE PeaKkLHu Ha cyiabdar-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha KATHOH aMMOHMS,
pellleHue HKCIEePUMEHTANIbHBIX 3aJa4 Mo TeMaM «Metamisl» U «HeMmeTamiab») B COOTBETCTBHU C NpPaBHJIAMH TEXHUKH OE30MACHOCTH IPH
oOpalleHNH C BeIIeCTBAMH W JIa0OpPAaTOPHBEIM O0OpYIOBaHHEM, INPEJCTABIATH PEe3yNbTaThl XHMMHYECKOTO JKCIIEpHMeHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIINX Peakuii 1 GOpMyIHPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(hopMUPOBAHHOCTH YMEHHI KPUTHIECKH aHAM3UPOBATh XUMHIECKYI0 HH(POPMAINIO, IOIyJaeMyo U3 pa3HbIX HCTOUYHHKOB (CpencTBa
MaccoBOW KOMMyHUKaluu, HTepHET U Ipyrux);

chopMUPOBAHHOCTb YMEHHI COOMIONATH NPAaBHIA HKOJOTHUECKH LeIecO00pa3HOro MOBEAEHUs] B OBITY U TPYIOBOH AEATEIbHOCTH B
LEIAX COXPAHEHHS CBOETO 3JO0POBbS U OKpY)KAIOIled NpUPOIHOI Cpenbl, OCO3HABaTh OMNACHOCTh BO3JCHCTBHMS HA JKUBBIE OPTaHH3MBI
ompeenEHHBIX BEIECTB, MOHMMas cMbIca mokasarens [1/IK, moscHATs Ha mpHMepax CIOoCOOBl YMEHBIIECHHS U MPEAOTBPAIIEHUs] UX BPEIHOTO
BO3JIEICTBHS Ha OPTaHN3M UYeJIOBEKa,;

UL O0YJarOIUXCsl C OTPaHHYCHHBIMH BO3MOXKHOCTSMH 3I0POBBSI: YMEHHE IPUMEHSATH 3HAHHS 00 OCHOBHBIX JOCTYHHBEIX METOJAX
TIO3HAHHS BEIIECTB M XUMIYECKHX SIBJICHHUII;

JUISL CIeNBIX U CNa0OBHIAMUX OOYyYarolMXCsS: yMEHHE HCIIONb30BaTh penbedHO-ToueuHylo cucreMy oOo3nauenuit JI. bpaiimsa mmsa
3aMHCH XUMHYECKHX (hOPMYIL.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KosuyecTBO 4acoB

Ne HaunmeHoBaHue pa3ae/ioB U TeM JJexTpoHHble (HH(POBLIE)
n/n NMPOrpaMMbl Bcero Kontpoabbie Hpakriaeckne o0pa3oBaTelibHbIE PeCypChl
pa6oTsI padoThI
Pa3zznen 1. TeopeTnyeckue 0CHOBbI OPraHNYecKOH XUMHH
IIpeamer opranuueckoit xumuu. Teopus
11 CTPOEHHS OPTAaHMIECKHX COCAUHEHUH A. 3
M. Bytneposa

Hroro o paszneny 3

Paznen 2. Yriesoaopoast
2.1 IIpenenbHbIe YIIeBOAOPOABI — AIKAHBI 2
29 HenpenensHble yriieBoxopoIbl: aaKeHbl, 6 1

' AJIKAJIMEHBI, AJIKUHBI
2.3 ApomaTHdeckue yrieBoJ0pOabI 2
24 TIpupoaHbie HCTOYHUKU YTIEBOAOPOIOB H 3 1

' HX TIepepadoTKa

Hroro no pazaeny 13

Pasnen 3. Kuciopoaconep:xamue opraHnuecKue coeInHeHust
31 Crmpts1. Genon 3
32 Anbnerunpl. KapOoHOBBIE KHCIIOTEL. 7 1

' Crnoxuble 2(pupb!
3.3 YrieBos 3 1

Hroro no paznery 13

Paznen 4. AzoTcogepikaniue OpraHn4ecKue CoeTHHEHUs!
41 ‘ AmuHBI. AMHHOKUCIIOTHI. benku 3

Hroro no pazaeny 3

Pa3nen S. BeicokoMoieKyJIsipHbIe COeHHEHUSs
51 ‘ ITnmactmaccel. Kayaykn. Bonokna 2

Hroro no pazneny 2

OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2




11 KJIACC

Kosmm4ectBo yacoB
Ne HaumeHoBaHue pa3e0B H TeM JJeKkTpoHHbIe (H(POBLIE)
Kounrtposbhbie IIpakTnyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsl padoThI
Paznen 1. TeopeTnyeckue 0CHOBbI XUMHUH
Crpoenue aroMoB. [lepuoanyeckuii 3aKoH 1
1.1 INepruoanyeckas cHCTEMa XUMHYECKUX 3
snementoB Jl. . MenneneeBa

12 Crpoenue Beuectsa. MHOroo6pasue 4

' BEILIECTB
13 XUMUYECKHE PEAKLIUI 6 1 1

Hroro no pasueny 13

Paznen 2. Heopranuyeckasi Xumust
21 Mertamist 6 1
2.2 Hewmerast 9 1 1
23 CBs13b HEOPTraHUYECKHUX H OPTaHUUECKHX 5

' BEILECTB

Hroro no pasneny 17

Pa3nen 3. Xumust v :KM3Hb
3.1 ‘ XuMUs 1 )KU3Hb 4 ‘

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




MNOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacon DJIeKTPOHHBIE

Ne Hara nudposbie JlonoiHuTEILHAS

Tema ypoxa KonTpoibHbie IIpakTnyeckue
n/n Bcero H3YYeHMs o0pa3oBareibHbIE HHbpopmanus

padoTsl padoTsl
pecypesl

IIpeamer opranuyeckoit xumuu, e€ § 1, cTp. 7 Borp.

1 BO3HHKHOBEHHE, PAa3BUTHE U 1 134
3Ha4YCHUE "'

Teopust cTpoeHHs! OPraHMIECKHX
2 .12 .

2 coenuHennii A. M. Bytneposa, eé 1 g é ¢1p. 12 BOIp

OCHOBHBI€ ITOJIOJKCHHMS T
4-5 .
Kraccuduxarms opraHndeckux 3 MpOUHTATE. §

3 . 1 6, ctp. 24 Borp.
COCTHHEHH.

1,5.
DJEKTPOHHOE U NPOCTPAHCTBEHHOE § 7, ctp. 30 Bormp.

4 cTpoeHHe ankaHoB. ['omonoru u 1 2,7,4.§8, ctp. 33
HU30MEPHI AJIKAHOB. Borp. 4.

5 Mertan — npocTenmmit 1 § 9, ctp. 42 Bomp.
Mpe/ICTABUTENb ATKAHOB 2,48.
HenpenenbHble YTIICBOAOPOABI. § 10, c1p. 48 Borp.

6 AJIKEHBI: CTPOCHHE MOJIEKYI, 1 346
TOMOJIOTHS ¥ M30MEPHS. T

7 ITony4yenue, cBoiicTBa M PUMEHEHUE 1 § 11, ctp. 54 Bomp.
AIIKEHOB. 2,5.
IMpaxtiyeckas padora Ne 1.

8 «ITomydeHue 3THIIEHA U U3yYEHHE ETO 1 1 §12.

CBOUCTB»
13 .59 .

9 AJIKaJIueHBI. 1 3 13, cp. 59 Bonp

3,4.
y 14 . 64 .

10 AIIETHIICH U €0 TOMOJIOTH. 1 § 14, c1p. 64 omp

2,34

1 Bbluncienys o ypaBHEeHUIO 1 TloBTOpUTH 3anCH
XUMHYECKOI PeaKiuu B TETpa/IH.

1 . .
Benson u ero romosnoru. CpoiictBa 3 13, cp. 70 Borp

12 1 1,3.§ 16, ctp. 75

6eH3011a ¥ €T0 TOMOJIOTOB.
Bomp. 2,3.
§ 17, ctp. 80 Bomp.

13 IpupoHbIe HCTOYHUKH 1 3.8 18, cp. 86
yriieBoopoznos. [lepepaboTka He(TH. Borp. 2,5,7.

TosToputs § 1-18.

14 KonrponbHas paboTa o pazaeny 1 1
«YTIIeBOIOPOIBI»

F e 19798

15 YHCHHE, 1 2,5. § 20, ctp. 98
IPUMEHEHHE OJIHOATOMHBIX

Bomp. 3, 4,5.
MPEEIbHBIX CITUPTOB.
21 .1

16 MHOroaToOMHBIE CITHPTBI. 1 321, crp. 103

Borp. 2, 4,5.
22 . 109
17 ®DeHOT U apOMaTHYECKUE CIUPTHI. 1 322, ctp
Bomp. 1,5,
KapOoHMIbHBIE COSTUHEHUS - §23,ctp. 114

18 anperuapl u keroHsl. CBoHcTBa U 1 sorp. 3,4, 6. § 24,
MIPUMEHEHUS albJETUI0B. crp. 119 Bomp. 2, 3.
K]:lp;ogm::lz K;I;HST:I];I Xumunueckue § 25, crp. 124

19 CBOYCTRA U IPHUMCHCHHE 1 Bomp. 4, 6. § 26,
OJJHOOCHOBHBIX IPEIeIbHBIX

crp. 130 Bomp. 4.
KapOOHOBBIX KHCIIOT.
IpakTuyeckas padora Ne 2.

20 «[lomyvenne U CBOMCTBA KapOOHOBBIX 1 1 §27.
KHCITOT»

§ 29, ctp. 138

21 C . 1

TIOXKHBIC IPUPBI Bonp. 3,4.5.
§ 30, ctp. 144

22 XKupsr. M . 1

npsl. Molomue cpencTsa Bomp. 3,5,7.8.
23 VYrnesogsl. I'moko3sa. 1 § 31, ctp. 152




Omnurocaxapuel. Caxaposa.

somp. 3,4,6,7. § 32,
crp. 156 Bomp. 1.

§ 33, ctp. 160
24 INonucaxapuasl. Kpaxmait. 1 Bomp. 2, 4. § 34,
Lemmronosa. ctp. 166 Bomp.
2,56,7.
O0600mmenne 1 CHCTeMaTU3aLHs ToBTopuTs § 19-
25 B 1
3HAHW. 34.
KouTtponbHas paboTa o paszaeny
26 «Kucnopoxconeprkamune 1
OpraHHYeCcKHe COSUHEHHSD
27 AMMUHBIL. 1 § 36, cp. 173
Borp. 3.
28 AMHHOKHCIIOTEL 1 § 37, c1p. 177
Borp. 2,3.
Benku. Azorconepxaiue § 38, ctp. 183
29 reTePOLHKINIECKUAE COCIUHEHHU. 1 Bormp. 3,4,5. § 39,40
HyxJienHOBBIE KHUCIOTBL. MIPOYHUTATD.
30 XUMUsL ¥ 37I0POBbE YEIOBEKA. 1 § 41, unrath.
42 .1
31 CHHTETHYECKHE OIHMEPBL. 1 3 42, ctp. 198
Borp. 2,5,7.
32 KoHnieHcamoHHbIe MTOJTIMEpHIL. 1 § 43, c1p. 202
Ilenomnnactsl. sorp. 1,4.
. § 44, ctp. 205
w | e 1
yayiH: crp. 207 Bomp. 4.
34 CHHTETHYECKUE BOJIOKHA. 1 § 46, c1p. 212
Bormp. 1,2,5,6.
OBIEE KOJIMYECTBO YACOB I1O 34

ITPOI'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Jara un¢poBbie JlonosHuTeIBLHAS
Ne /] T
i eMa ypoxa Beero Kontponbbie TpaxTuyeckue H3yYeHHUsl o0pa3oBaTe/IbHbIE uHpopmanus
padoTbl padoTbI
pecypcest
Xumunueckuii anement. Hykiauasl. § 1, ctp. 6 somp. 1-
1 HW30T0mBbl. 3aKOHBI COXPAaHEHUSI MaCChl U 1
3. § 2 ynTarh.
SHEPTUM B XUMHU.
Ilepnonmueckuii 3akoH. Pactipenenenne
3JIEKTPOHOB B aTOMaX 3JI€MEHTOB MaJIbIX
2 u OospImMX neproyos. [lonoxenue B 1 § 3, ctp. 14 Bomp.
TIEPUOANYECKOH CHCTEME BOJIOPO/Ia, 2. § 4-5 yuTats.
JIAHTAHOW/IOB, AKTHHOU/IOB U
HCKYCCTBEHHO IOJIy4YSHHBIX DJIEMEHTOB.
3 BasieHTHOCTB U BaJICHTHBIC 1 § 6, ctp. 31 Bomp.
BO3MOKHOCTH aTOMOB. 2,4,6.
OCHOBHBIEC BUIbI XUMUYECKOH CBA3H.
§ 7, ctp. 34 BoOmp.
VonHasi 1 KoBaJICHTHas
2,3.§ 8, crp. 37
4 cBsi3b.MeTammdaecKast CBA3b. 1 Bomp. 2.3, § 9
Bonoponuast cBsizb. [IpoctpancTBeHHOE P- 2,5
YHUTATb.
CTPOCHUE MOJIEKYII.
CTpoeHHe KPUCTAIIIOB. § 10, cp. 48 Bomp.
5 Kpucranmmueckue pemérku. IIpuunab 1 2,3,4.§11, ctp. 51
MHOT000pas3Hsi BEIIECTB. Bormp. 2,4.
12, ctp. 58 .
6 Krnaccupukanuus XHMHIECKUX pfeaKunﬁ. 1 2’3, 6.C; I; 3, c1l'3;.n6p4
CKOpOCTb XMMUYECKHX PEAKIUH.
Bormp. 2,3.
14, ctp. 70 .
7 Karanmus. Xumnueckoe paBHOBECHE H 1 i 3 §C1T§, CT:%IP
YCIJIOBHS €TO CMEILEHHS.
Bop. 2.
16 .78 X
T Lt
P HEHTpaL b POB- Bomp. 2.
Ipakrudeckas pabora Ne 1.
9 «[IpuroToBIICHHE PACTBOPOB C 3aJaHHOI 1 1 § 18.
MOJIIPHON KOHLIEHTpaLuei»
3neKTponnTi4quKa;1 JIICCOLIMALIHS. § 19, crp. 88 Bomp.
Bonoponnslii nokasarens. Peakin
1,2,3. § 20, ctp. 91
10 noHHOro oomena. I'mapomnns 1
Bomp. 2. § 21 cTp.
OpPraHM4eCKUX U HEOPraHUYECKHUX
97 Bomp. 1.
BEIIECTB
XUMHUYECKHE UCTOYHHMKH TOKa. Psijt § 22, ctp. 104
11 CTaHJAPTHBIX IEKTPOIHBIX 1 sorp. 4. § 23, c1p.
MOTCHIHAJIOB. 106 Bomp. 6.
§ 24, ctp. 112
12 Koppo3sus Meramnos u eé 1 Borp. 2, 4. § 25,
MpeIynpeKAeHHe. DISKTPOIIH3. ctp. 118 Bomp.
14,7.
13 KoutpospHas pabota o paszeny 1
«TeopeTnyeckre OCHOBBI XUMHI»
OO01ast XapaKTepUCTHKA U CIIOCOOBI §26, cp. 122
noy4eHus Metayuios. O630p ) .
Borp. 6. § 27, cTp.
14 METaJUINYECKUX DJIEMEHTOB A-TPYIII. 1
. 131 Bomp. 2. § 28
O061Hit 0030p METATHIECKUX
YHTAT.
aneMeHToB b-rpymm.
§ 29, ctp. 137
.2.§ 30, crp.
15 Mens. Huuk. Turan. Xpowm. 1 ?Zgionﬁ 2 §c;? :
ctp. 145 Bomp. 1.
16 JKeneso, HUKEIb, TIATHHA. 1 § 32, ctp. 149
Bomp. 1,2.
§ 33, crp. 154
17 CmutaBbl MeTaiutoB. OKCHIIBI 1 Bomp.2,4,6. § 34,
THIPOKCHIBI METAJLIOB. crp. 159 Bomp.
2,35
IMpaxrudeckast pabora Ne 2. "Pemenne
18 9KCHEPUMEHTAIBHBIX 33/1a4 [0 TeMe 1 1 § 35.
«Meramsn"
36 . 165
00630p HemeTawioB. CBoiicTBa 1 3 36, ctp
19 . 1 Borp. 3. § 37, crp.
MPUMEHEHHE BOKHEHIIINX HEMETAILIOB.
172 Bomp. 2, 4.
20 OO0m1ast XapaKTepUCTUKA OKCHJIOB 1 § 38, ctp. 178




HEMETAJUIOB U KUCJIIOPOACOAEPIKAIINX
KHCJIOT.

Borp. 2, 3.4.

21 OKHUCIHTETbHBIE CBOMCTBA CEPHOI U 1 § 39, cp. 183
a30THOM KHCIIOT. Bomp. 2,3.
40, ctp. 186
22 BoznoposHble coeIMHEHHs HEMETalIOB. 1 3 40, ctp
somp. 1-3.
23 I'eHernueckast CBsI3b HEOPraHMYECKUX U 1 § 41, ctp. 189
OpPraHUYECKHMX BELIECTB. Bomp.1.
O06001LIeHNE 1 CHCTEMATU3aLHs 3HAHUI
o Teme «Hemeramns». Berauciaenus mo
24 N 1 § 26-41.
YPaBHEHHSIM XUMHYECKHX PEaKLUH U
TEPMOXUMHYECKHE PaCUEThI
Ipaxruueckast pabora Ne 3. «Pemenne
25 9KCHEPUMEHTANBHBIX 3371a4 [0 TEME 1 § 42.
"Hemetamnsr"»
26 KonTposbHas paboTa 1o TeMam 1
«Meraus» 1 «Hemeramibn
27 XuMus B IPOMBIIIEHHOCTH. [IpHHIHITBI 1 § 43, ctp. 197
XMMHYECKOT0 IIPOU3BO/ICTBA. Borp. 2,3,4.
XHMMHUKO-TE€XHOJIOTHYECKUE IPUHIIUIIBI
TIpHHI § 44, ctp.203
28 HPOMBIIIICHHOTO MOTy4eHHs METaLIOB. 1 sor. 347
[IpOM3BOACTBO YyTyHA. LR
45, ctp. 208
29 TTpou3BOACTBO CTANH. 1 3 P
Bormp. 1-4.
§ 46, 3ancu B
30 Xumust B OBITY. 1 TeTpaju
TIOBTOPHUTB.
§ 46, 3ancu B
31 Xumus B OBITY. 1 TeTpaau
[IOBTOPHTb.
Ipencrasnenus 00 OOMIMX HAYYHBIX § 47, 3anucu B
32 MPUHIUIAX TPOMBIIUICHHOTO MOIyYeHHs 1 TeTpaau
BaXKHEHILINMX BEILECTB TIOBTOPHUTB.
§ 47, 3anmcu B
33 YenoBek B MUpE BEIIECTB H MATEPHAIIOB 1 TeTpagu
[IOBTOPHTb.
§ 46, 3armcu B
34 XUMHS U 3]10pPOBbE YEIOBEKA 1 TeTpaau
TOBTOPHUTB.
OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34




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

* Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO
«3narensctBO «IIpocBenienue»
» Xumus, 11 xnacce/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO

«3narensctBO «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



