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IlosicHuTeIbHAA 3alIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW OOpa3oBaTeIbHON MpPOTPaMMBI CPEIHETO
oOmiero o0pazoBaHMsl, MpeACTaBIEHHBIX B DeepaabHOM rocylapcTBEHHOM 00pa3oBaTeIbHOM
crangapte COO, ¢ yuérom Konnenuuu npenogaBanust yaeOHOT0 npeaMera «Xumus» u padboueit
IpOrpaMMbl BOCIIUTAHUSL.

OcHOBY TOJIXOJIOB K pa3padOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy oO0ydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMU Yy4eOHOro mpeaMera
«Xumus» st 10-12 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIEC ITOJIOXKEHUS
OI'OC COO o B3aMMOOOYCIOBIECHHOCTH IIEJ€H, COJCp)KaHUs, PEe3yJIbTaTOB OOYYCHHS U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IIOJYy4aeMO€  BBIMIYCKHUKaMH  0011e00pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alliid Ha COOTBETCTBYIOILEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTU IEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHHS U OOLICH KyJIbTYpPbI
YeJIoBEKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oO1rero 0o0pa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHEe U MOCTPOCHUE
KOTOPOI'O ONpEZeNeHbl B IMporpaMMme IO XMMHUHM € Y4ETOM CHEHM(DUKM HAyKHM XUMHH, €€
3HAU€HUs B MO3HAHUU MPUPOBI U B MaTEpUAIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4€TOM OOIIMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHbBIX HayK UIPaeT 0coOyH poJib B COBPEMEHHON
LUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy)KaroIlleM MHUpEe KaK O €IMHCTBE MPUPOIbI U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST € JIPYTMMH €CTECTBEHHBIMH HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbi0 MHPOBOM KyJIbTYphbl, HEOOXOIUMBIM YCIOBHUEM YCIIEUIHOIO Tpylda U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHash XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUI HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTONYMBOTO PAa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHbl 3/I0POBbSI.

B coorBercTBUM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-12 kmacesl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiromiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypcbl — «OpraHuyeckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMA 3HAHUMN MO0 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHUEM
3HaHUHM U3 o0uIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue JTaHHONH CUCTEMbI 3HAHHM
IpU W3YYEHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xxumus» u «O011as 1 HeopraHudeckas
XUMHUA» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IOJIX0Ja K U3Y4YEHHUIO
ydeOHOro Marepuana W 0O0yCIOBJICHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHWWM Ha
OIPENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHH BEIIECTBA



paccMaTpUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOPUHM CTPOCHHSA OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaxX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 10
CJIOKHBIX OMOJIOTHUECKM AaKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHM4eckoil XUMHH MOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOHN CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yriOM 3peHHUs B mpeamere «XuMus» 0a30BOT0 ypOBHS PacCMaTPHBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEro o0pa3oBaHMs TEOPETHUYECKUM Marepuan u
(haKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XUMHUsA» O00y4yaroIUMCs MIPEOCTABISETCS BO3MOXKHOCTh OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHA C OOLIECTEOPETHUECKUX W METOIOJIOTUYECKUX TTO3UIIHH,
riy0Xe MOHATh HCTOPUYECKOe H3MEHeHHE (DYHKIMH 3TOro 3akoHa — OoT oOoOarouiei 1o
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
pononHsaercs B Kypcax 10, 11 um 12 kjmaccoB »3ieMEHTaMU COAEpP)KAaHUS, HMEIOLIUMU
KYJIbTYPOJIOTMUYECKUA M TPUKIAJAHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHHMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pPacKpblBalOT €€ poJIb B II03HABaTCIIBHOM U
NPAaKTUYECKON JIEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAKEHHS K IIPOLIECCY
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHSATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1enom coaepxaHue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YEHHs OPUEHTHUPOBAHO Ha (hOpPMUpPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBJICHUM IMyTEM 3KCIIEpUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEeXIy HOBBIMH (akTaMH M TEOPETHUYECKUMH MPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTHH U MaTepUaJIOB.

B mnuane pemenus 3amad BOCHHMTAHMS, Pa3BUTHS U COLMAIM3ALMKA  OOy4aromuxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUHM, UMEIOIINX
6a30Boe 3HaUEHHE JUIsl pa3IMYHBIX BUJIOB JEATEIILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U
00paboTkn HMHPOpMaIMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B nmpakTtuke npenosaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO 00IlIero 0Opa3oBaHus, Tak U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TNPU  OMNPEAETICHUH  COJep)KaTeNbHOU
XapaKTepUCTUKU IleJiell M3y4deHHsl TpeAMeTa HampaBiIeHHUEM IMEepPBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHMHYECKOM HayKH Kak oO0JIacTH
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW IESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW MOAXOA K
OTIpe/IeNICHUIO 1eJIel N3YUYEeHHUS MTPeIMEeTa SBJSIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO J1TaHHOM TOYKE 3pEHUs IVIABHBIMHM LEJIAMM HM3y4eHHUs IpeaMera «XHMHsS» Ha
6a3zoBoM ypoBHe (10 —12 ki1.) SIBASIFOTCSL:

— (opmupoBaHuEe CHCTEMBl XHMHYECKHMX 3HAHHM KaK BaKHEHIIEH COCTaBIISIONMIEH
€CTECTBEHHO-HAYYHOI KapTHUHBI MHMpA, B OCHOBE KOTOPOH JIEKAT KJIIOYEBBIE MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPHUHM XHMHH, OCBOCHHE $3bIKa HAyKH, YCBOEHHUE U
NOHMMAaHHE CYIIHOCTH JOCTYIHBIX OOOOLICHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C MCTOPUEH UX PAa3BUTHSA U CTAHOBJICHUS;



— (GOopMHUpOBaHHE W PA3BUTHE MPEICTABICHUI O HAYYHBIX METOAAX MMO3HAHUS BEIIECTB H
XUMHUYECKHX PEaKINi, HeOOXOIUMBIX Il IPUOOPETCHHUSI YMEHUN OPUCHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHUHN, UMEIOUINX MECTO B MPUPOJE, B MPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

— pa3BUTHE YMEHMA M CHOCOOOB JIEATENIBHOCTH, CBS3aHHBIX C HAONIOJCHHUEM U
OOBSICHEHHEM XHUMHUYECKOIO JKCIEPUMEHTa, COONIOJCHHEM NpaBuil 0Oe3011acHOrOo
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3a/1a4 U3ydeHus MpeaMera B
porpaMMe 1Mo XMMHUHM YTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPHUTETAMU
B cucTeMe cpeaHero ooOmero oobpazoBanus. CeroiHss B NpenojaBaHUMd XHWMHUU B OOJbIIEH
CTCTIICHH OTAAETCS TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHEHTE COJIEp)KaHusi OOydeHwus,
OpUEHTUPOBAHHOM Ha TOJrOTOBKY BBIIYCKHHKAa 0OIIe00pa3oBaTelbHOM  OpraHu3alui,
BJIQJICIOIIET0 HE HA0OPOM 3HAHWMU, a (HPYHKIMOHATHHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU Ui PEIICHUs
MPAKTUYECKHX 3a7ad.

B cBs3u Cc 3TUM npu U3Y4YeHHH TMpeaMera «XUMHUS» JAOMUHUpYIOLIee 3HA4YeHHE
nproOpeTaroT TaKKUe LENU U 33a9H, KaK:

ajanTanus OOyYalIIMXCS K  YCIOBUSM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHUpPOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATHUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U WX IPUMCHCHHUEM;

dbopMupoBaHre Yy OOYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMNA),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHIOB JIESITEIHHOCTH: PEUICHUs MPOOIeM,
MOMCKA, aHanmu3a W o00paboTKu HHGOpPMAIMU, HEOOXOIUMBIX JUIsI NMPUOOPETEHUs OIbITa
JESTSIILHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B IMO3HAHWU XUMHUH, a TAKXKe I OICHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHYECKHUX MPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATENLHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyyaromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE WH(OPMAaIIMOHHBIE
TEXHOJIOTHH JIJISl TIOMCKA M aHAN3a y9eOHOW W HAyYHO-TIOMYJIIPHOW WH()OPMAIIMA XUMHUIECKOTO
COJIepKaHUS;

dbopMHpOBaHUE U PA3BUTHE y OOYUAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HAOMIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH IUIAHUPOBAHUH U MPOBEJICHUN XUMHYECKOTO IKCTICPUMEHTA;

BOCIIHTAaHHE Y OOydaromuxcs YyOeKIEHHOCTH B TYMAHHCTUYECKON HAMpPaBIEHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pEIIEHWH THo0albHBIX  MPOOJEeM  palloHaIbHOTO
NPUPOIONIONB30BAHUS, TIOMONHEHNUS YHEPIeTHYCCKUX PECYpPCOB M COXPAHEHHUs MPHUPOIHOTO
pPaBHOBECHsI, OCO3HaHHUA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOIICHHS K TPHUPOJE U CBOEMY
3JIOPOBBIO, & TaKXKe MPUOOPETCHHS OIBITa MCITOJIb30BAHMS ITOYICHHBIX 3HAHWHA JUIS TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueGHOM miaHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XuUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMETHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

Mecto yuebHOro npeaMera B yueOHOM IJIaHe

«XuMHsI» SBISETCS 00s13aTENBHBIM YYEOHBIM MPEIMETOM Ha YPOBHE CPETHEr0 OOIIEeTo
obpazoBanus. [Ipenmernast 06macth — «ECTeCTBEHHO-HAYYHBIC IPEIMETHI.



®enepanbHas paboyast mporpamma o Pabouas nporpammMa o yueOHOMY MpeaMeTy
yueOHOMY MpeaMETY «XHUMHUS» «XUMHUSA» B COOTBETCTBUH C YU€OHBIM IIIAHOM
(6a30BEIi1 YpOBEHB) KOV «Cpenuss mikona Ne 1 (ouno-3aounasi)»
Ha n3zyuyenue xumuu (6a30BbIid ypoBeHb) Ha | Ha m3ydenne xumust (0a30BBIN ypPOBEHD) Ha
YPOBHE CpeHETo 00IIero 0opa3oBaHus YPOBHE CpeHETo 00IIero oopazoBaHus
OTBOIUTCS 68 4acoB: otBoauTcd 51 ygac:
B 10 xiacce — 34 yacos (1 vaca B Hezelnto), B 10 ximacce — 17 yacos (0,5 yaca B Hefeno),
B 11 kmacce — 34 yacoB (1 yaca B Hezeno). B 11 kmacce — 17 yaca (0,5 yaca B Heneno),

B 12 xmacce — 17 gac (0,5 gaca B HEZem0).

[lepeuenp 1a0OpPaTOPHBIX M MPAKTUUYECKUX PAOOT SBJIAETCS PEKOMEHJOBAHHBIM, YYHTEIb
JenaeT BbIOOp MpoBeleHHs 1a00paTOpHBIX pabOT U OMBITOB C Y4YETOM HHAWBUIYaTbHBIX
0CcoOeHHOCTEHN 00yyaromuxcs U GUKCUPYET B INIAHUPOBAHUU TPYIIIOBBIX KOHCYIbTALUM.

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa

JIM4HOCTHBIE pe3y/IbTaThl

OI'OC COO ycranaBiuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHUS OO0Yy4YaIOIIUMHCS
IporpaMM CpeaHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM [uid pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IpOorpaMM CpeAHero o0IIero o0pa3oBaHusl SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero ooOpa3oBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHME O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBLHOCTH M CaMOOIIPEIETICHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUECKUX TPAJUIUNA 0a30BOM HAYKU XMUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCs PYyKOBOJICTBOBATbCS B CBOEH J1€ATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHON cCHCTeMEe XMMHUYECKOTro
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMeTa «XUMHs» JOCTUraloTCs B EIUHCTBE
y4eOHOM H BOCIHTATETHHOW JIEATEIIFHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLMOKYIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJeajaMHd POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH W TPaBUIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS
JTUIHOCTH 00YyYaIONHUXCSI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpaxkaroT chOopMUPOBAHHOCThH
OBITa TIO3HABATEIBHON W TPAKTHYECKOW JCATETBHOCTH OOYYAIOMIMXCS 10 pealn3anuu
NPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxk1aHCKOTrO BOCTIMTAHUS:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIIOPSIKY;

NPEICTaBICHUA O COLHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOILICHHNA B
KOJIJIEKTHBE;




TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATEIILHOCTU MPH CO3JIaHUM y4EOHBIX MIPOEKTOB,
peleHnH y4eOHBIX M IMO3HABATEIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMS], IOTUKY U apTyMEHTBI IPYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOH e TENbHOCTH;

2) IaTpUOTHUYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUY;

YBaKEHHsI K IPOIECCYy TBOpYECTBA B 0OOJACTH TEOPUU M IMPAKTUYECKOTO NPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JAOCTHIKEHHsI HAyKH €CTh pe3yJbTaT JUIMTEIbHBIX HaOIIOAEHUM,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

MHTEpECa M II03HABATCIIBHBIX MOTHMBOB B IIOJIYYEHHH M IOCIEAYIOIIEM aHAJIU3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OLIGHUBAaTh CUTYallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUSAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OLIGHMBAaTh CBOE IOBEJEHUE U IOCTYINKHM CBOMX TOBAapuUIIEH € MO3UIMMA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN ITUX ITOCTYIIKOB;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KU3HH, HE0O0XOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3NYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

coOuto/IeHHsT MpaBU 0E€30MacHOro OOpalleHusi ¢ BEIeCTBAMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHUMaHMUs LEHHOCTH TPaBWJI HHAWBUAYAJIBHOTO U KOJUIEKTUBHOIO 0€30I1aCHOTO
MOBE/ICHUS B CUTYaLUsAX, YTPOXKAIOLIUX 370POBbIO U KU3HU JIO/ICH;

OCO3HAHMsI IMOCIEACTBUI M HEMpPUATHS BPEIHBIX MPUBBIUEK (YHMOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUS);

5) TpyZA0BOr0 BOCIIMUTAHUS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-MCCIIEI0BAaTEIbCKOW JEATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U JPYruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pELIEHUU MPaKTUYECKHX 3a/ad COLUaIbHOU
HalpaBJIEHHOCTH (B PaMKax CBOEro KJlacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHHUS ITPEIMETHBIX 3HAaHUH 110 XUMHH;

YBa)XEHHUS K TPYY, JIOASM TpyJla U pe3yibTaTaM TPYAO0BOHl 1eATeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHAMBHUIYAIbHOM TpPAaeKTOPHUM OOpa30BaHMA,
Oynymeil mpodeccun U peanr3aluu COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHHUS:

HKOJIOTHYECKH 11€71€CO00pa3HOr0 OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBHOM CPEIbl;

0CO3HAHMsI HEOOXOMMOCTH HCIOJIB30BAHUS TOCTHIKEHUN XUMHHU JJIsl peIlIEHHs] BOIPOCOB
paloHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX BpEl OKPYXarollel NPUpPOIHOMN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArOoNpUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPeIIpUHUMAaEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIM4YUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, JKOJOTHYECKON KYJBTYpBI, OIBITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMHU B



MO3HaBaTEJIbHOW, KOMMYHUKATUBHON U COITMATILHOM MIPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAyYHOTO TTO3HAHMUS:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTUKH;

MOHWMAHUS CHEIU(PUKA XUMUU Kak HayKH, OCO3HaHUs e€¢ ponu B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU LIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pEIICHUHU IPOOJIEM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XMMHH JJIsi COBPEMEHHON IUBWIM3AIUHU: B €€
T'YMaHUCTHYECKON HAINpPaBICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOH M HKOJOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEAMIUHBI,
00€eCTeueHNN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOJy4aeMble 3HAHUS s
aHajan3a U OOBSICHEHHUs SIBICHUU OKPYXKAIOLIEro MUpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHsI J1eJaTh 000CHOBAaHHbBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIPHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIsI PEIICHUs TIPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaIIUSIX;

HMHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUHM C >KHU3HEHHBIMU
MOTPEeOHOCTSMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mpodeccHoHanbHOU
JIeSITEILHOCTH.

MeTtanpeameTHblie pe3yabTaThl

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHUS ydeOHOro mpenMera «XUMHUS» Ha YPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe 75 (HOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKAUCHUTUTMHAPHBIC
(MexXmpeaMeTHbIe) O0IeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUPa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIN (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, UCCTIEI0BaHNE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCATbHBIC ydeOHbIE  JEHCTBUS (mo3HaBaTeIbHBIC, KOMMYHHUKATHBHBIC,
perynatuBHble), oOecreunBaronpe (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COIMATbHOM KOMTIETEHITUN 00 YyJarOIINXCs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCSl  HCIOJb30BaTh  OCBOCHHBIE — MEXIAMCIUILTMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWSA W YHUBEpPCAIbHBIC Yy4eOHBIC IEWCTBHS B TIO3HABATEIIBHOW U
COIIMAIbHOM MPAKTHKE.

MertamnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJSATUBHBIMH JIEHCTBUSMHU.

OBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEIbHBIMY /IEHiCTBUSIMH

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh 1ENN JeATeTLHOCTH, 3aJaBas HapaMmMeTpbl W KPHUTEPUHU WX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICITISIMU;



UCIMOJb30BaTh MPU OCBOCHMM 3HAHMN NPUEMBI JOIMUYECKOIO MBIIIIEHUS — BBIACIAThH
XapaKkTepHble INPU3HAKK TIOHATHM W yCTaHaBIMBaTb HUX B3aUMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOLIUE MTOHITUSA AJIs1 OObSCHEHUsSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIMHU BEIIECTB U XUMHUUECKUX PEAKIIN;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIEC, JACIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuud — NpU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IMPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEaKIIHii;

¢opMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJIHOIO IUIAHUPOBAHUS M TPOBEJICHHS YUYEHHYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
MPAKTUYECKUX 3ajay, IPUMEHEHHUIO Pa3IMYHbIX METOA0B MTO3HAHUS.

3) pabota ¢ uHpoOpmMarueit:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopManuu (HAy4HO-TIOMYJSpHas
JauTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO PpA3IWYHBIX BUIAOB M (OPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTE;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHbIE METOAbl IpPU IOHCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

pUOOPETaTh OMBIT HCIOJb30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (DOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIIONIb30BAaTh HAy4yHBIA S3BIK B KayecTBe CcpeAcTBa MNpu paboTe € XUMHYECKOU
uHpopMaluell: MPUMEHATh MeEXIpeaAMeTHbIe ((U3MUYecKue M MaTeMaTHYeCKHe) 3HaKd U
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKIaeMOil TeMbl B XOJ€ JHajora W/WiH JUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IMpE3EHTAIMeil pe3yabTaToOB MO3HABATEIbHOM AESITEIBbHOCTH, MOJY4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHMKaMHM IIPU  BBIIIOJIHEHUHM XUMHYECKOIO
HKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aly y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI 0 pPE3yJbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTIaCOBaHMsI MO3ULMH B X0/1€ 00CYXI€HUS 1 0OMEHA MHEHUSIMH.



OBJiaieHNe YHUBEPCAJIBHBIMH PeryJissTUHBHBIMH 1€ CTBHSIMU:

CaMOCTOSITENILHO TJIAHUPOBATh U OCYIIECTBISITH CBOIO TMO3HABATENIBHYIO JIEATEIHHOCTb,
onpenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO0 MEpe HEOOXOJMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aITOPUTM JCUCTBUN TIPHU BBITIONHEHUHM YY€OHBIX M HCCIICIOBATEIIbCKUX 3ajad,
BBIOMpaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHHUS C yU4E€TOM MOJYUYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOCW JICATEIBHOCTH Ha OCHOBE CaMOaHAIM3a |
CaMOOLICHKHU.

Hpe}lMeTHbIe pe3yJabTaThbl

K xonmy obyuenust B 10 kjacce mpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE OTPaXKaroT
c(OpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

MMmeTs mpencTaBlieHHE O XMMHMYECKON COCTaBIISIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI
MHUpa, POJIY XMMUHU B IO3HAHUU SIBJICHUM NPUPObI, B ((OPMUPOBAHUU MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM I'paMOTHOCTH, HEOOXOAMMOW MJisi pEIIeHUs NPaKTHYECKUX
3a/1a4 U SKOJIOIrMYeCKU 000CHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U IPUPOJIHOI cpee;

BIAJETh CHCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOIIHE
HNOHSTUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCT, XUMHUECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpaméHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKUMOHANbHAS TpYyNNa, pajuKai, MU30MEpHs, U30Mephbl, TOMOJOTHYECKUIN psJ, TOMOJOIH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpKAIINE COCAUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUS ); TEOPUU U 3aKOHBI (TEOPUsI CTPOSHUS OPraHUYECKUX
BemectB A. M. bytiepoBa, 3ak0H COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUU; MHPOBO33PEHUECKHME 3HAHUS, JIe)KAlUe B OCHOBE ITOHUMaHUS
IPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM UCIOIb30BAHUH BaKHEHIINX OPraHNYECKUX BELECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

BBIABJISITH ~ XapaKTEpHBIE IMPU3HAKU IIOHATHI, YCTAHAaBIMBaTh MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMHCAHUU COCTaBa, CTPOCHUS U INpEeBpallleHui
OpPraHUYECKUX COEAUHECHU;

HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTABICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaI€HHOM) (OpMyT OpPraHMYECKHX BEIIECTB M YpPAaBHEHHH XMMHUYECKHX
peakuuid, W3roTaBIMBaTh MOJIENM MOJEKYJI OpPraHMYECKUX BEIIECTB JUIsl WUIFOCTPALUU UX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

YCTaHaBIIMBATh MPHUHAJIEKHOCTh M3YyYEHHBIX OPraHMYECKUX BEIIECTB IO HUX COCTaBy U
CTPOCHHUIO K OIpeNeNEHHOMY KIIAcCy/TpyIIe COEAMHEHUH (YrJIeBOJOpOJIbI, KUCIOPOA |
a30TCOJEpIKaIINe COEIUHEHHUS, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMsI), JaBaTh UM Ha3BaHUA IO
cucrematnueckor Homenkiarype (IUPAC), a Takxke NpUBOAUTH TPUBHAIbHBIC HAa3BaHUS
OTJIENbHBIX OPraHUYECKHX BEUIECTB (ITHJICH, IPONMUIEH, alleTUJIEH, 3TUJICHIJIMKOIIb, TIUIEpHUH,
beHon, Gopmanbaerul, aneTagbAeru, MypaBbHHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEApUHOBAs KUCIIOTA, TIII0K03a, PPYKTO3a, KpaxMmal, U003, TJIUIUH);

OTNpeNeNaTh BUAbl XMMHUYECKOH CBS3M B OPraHUYECKUX COCIMHEHUSX (OAMHApHbIE U
KpaTHbIE);

IIPUMEHSATD MOJIOKEHHSI TEOPUU CTPOEHUsl opraHuueckux BemecTs A. M. byrneposa ans
OO0BSICHEHUS! 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS; 3aKOH COXPaHEHUs
Macchl BEIIECTB;

XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE M XUMHUYECKHE CBONCTBA TUIUYHBIX
IIPEJICTaBUTENIEN Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEUIECTB (METAH, 3TaH, 3TUJIEH, POIMJIEH,



anetuieH, OyramueH-1,3, MerunOyramueH-1,3, O€H30J, METaHOJ, 3TaHOJ, ATHJICHTJIMKOJb,
rmnepud, (GEHON, aleTalbJIeTH]l, MypaBbUHAsS M YKCYCHas KHUCIIOTBI, TJIIOKO3a, Kpaxmall,
1IEJUTI0JI03a, aMHUHOYKCYCHAsI KHCJIOTA), WJUTFOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXKIY HHMH
YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIHA C HCIOJb30BAHUEM CTPYKTYPHBIX
(opmyu;

XapaKTepU30BaTh MCTOYHUKH YTIIEBOJOPOIHOTO CHIpbs (HE(Th, IPUPOIHBINA Ta3, yrojb),
CIOCOOBI MX MepepPadOTKH U MPAKTHYECKOE MPUMEHEHHE MPOTYKTOB ITepepadboTKH;

MPOBOANTH BBIYHMCICHUS TI0 XWUMHYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOIMYECTBA
HCXOJIHOTO BEIIECTBA WJIM IPOJYKTAa PEAKIMHW IO H3BECTHBIM Macce, 00BbEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIHH );

BIIQJICTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOT'O IMO3HAHHS, UCIIOJIb3YEMbIX B
XUMUM TP HW3YYCHHH BEIIECTB W XUMHUYECKUX sBIICHUHN (HAOOJEeHUE, HW3MEpEeHHe,
SKCTIIEPUMEHT, MOJICTUPOBAHKE), UCIIOIH30BaTh CUCTEMHBIC XUMUYCSCKUE 3HAHUS IS TIPUHATHUS
pelIeHN B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHHUEM;

coOnrofaTh MOpaBWJa  IOJB30BAHUS  XUMHYECKOM TMOCynod ©  J1abopaTOpHBIM
o0opy/IoBaHNEM, a TaKXKe IPaBHIIa OOpAIICHHS ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKITUSIMU
10 BBIMOJHEHHUIO JTJA0OPATOPHBIX XUMHYECKHX OIBITOB;

IUTAHUPOBATh W BBHITIOJHATH XUMHUYECKHH SKCIICPUMEHT (NPEBPANICHHUS] OPTraHUYEeCKUX
BEIIECTB NPU HATPEBAHHUM, IOJIYYCHHE OSTUJICHA M U3YyUYE€HHE €ro CBOWCTB, KaueCTBEHHbBIC
peaKIuy OPTaHWYECKUX BEIIECTB, JICHATYpallvs OCIKOB NPU HATPEBAHHH, IBETHBIC pPEAKIIUU
OCJIKOB) B COOTBETCTBHH C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH MPU OOPAIIEHUHU C BEIIECTBAMU U
1a00paTOPHEIM 00OpYIOBAaHUEM, IPEACTABIATh PE3YyIbTaThl XMUMHUYECKOTO JKCIEPHUMEHTa B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOUIUX peakluii U (GOopMyIUpOBaTh BBIBOABI Ha OCHOBE
9THX PE3yJIbTaTOB;

KPUTHYECKH AaHAU3UPOBATh XUMHUYECKYI0 HMH(POpPMAIMIO, MOIy4yaeMyl U3 pa3HbIX
HCTOYHUKOB (cpeacTBa MaccoBoi nHpopmanuu, IHTepHeT U 1pyrux);

coOMroAaTh MpaBWiIa AKOJIOTUYECKU IIeIeCO00Pa3HOr0 TOBENEHUs B OBITY M TPYIOBOU
JESATSIIBHOCTH B IIEJIIX COXPAHEHUS CBOErO 370POBbS M OKPYKAMOIICH MPUPOTHOW CPEIbI,
OCO3HaBaTh OMACHOCTh BO3JICHCTBUS HA JKUBbIE OPraHU3MBI ONPEACNEHHBIX OPTaHMUYECKUX
BEIECTB, MOHUMas cMbIca noka3atens [1JIK, moscHsITh Ha mpuMepax cCrocoObl YMEHBIICHUS U
MPEIOTBPAIIICHHS UX BPETHOTO BO3/ACUCTBUS HA OPTAaHU3M UYEJIOBEKa;

K xoniy o6yuenust B 11 kjacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YpPOBHE OTPaKaroT
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUMN:
HNMeTh mpencTaBieHHe O XUMHYECKOM COCTaBIISIIONIEH €CTECTBEHHO-HAy4YHOW KapTHUHBI MUPA,
poJIM XMMHM B TIO3HAHWMU SIBJIIEHUH HPUPOJbI, B (OPMUPOBAHUU MBILIUIEHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOIUMOM [UIsl pEeHIeHHUS MPaKTUYECKHX
3a/1a4y ¥ DKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM Ccpefie;

BIAJETh CHUCTEMOW XHMMHMUYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIMOJATraronInue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBIH O0O0BEM, BAJICHTHOCTH, AJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETAJINYCCKad, BO)IOpO,ZIHaﬂ),
KpUCTAJUIMYECKasi  peméTka, TUIBI XHMHYECKMX  pEeaklMid, pacTBOp,  JJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECCKAS JTUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolranuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBPAILLEHUS DHEPrUU MPU XUMUUYECKHX
peaKHI/IZX), SaKOHOMepHOCTI/I, CI/IMBOJ'II/ILIGCKI/Iﬁ SA3BIK XHUMUH, MHpOBOSSpqueCKI/Ie 3HAaHUA,
JeXalyue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(haKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUH U O€30IMaCHOM HCIOJIb30BaHUHU
BO)XHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOM NESITETLHOCTH YETIOBEKA;



BBISIBIIATh ~ XapaKTEpHbIE MPU3HAKKM TMOHATUM, YCTAaHABIMBATh MX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE TOHATHUS MPU OMUCAHUU HEOPTraHWYECKUX BEIIECTB M HX
MIPEBPAILICHU;

UCIIOJIb30BaTh XUMUYECKYIO0 CHMBOJIUKY IS COCTaBJICHHs ()OPMYJI BEIIECTB ¥ yPaBHEHUU
XUMUYECKHX peakimi, cucremarnueckyro HomeHkIatypy (IUPAC) u TpuBmanbHbIe Ha3BaHHS
OT/ICNIbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIil ras, YIVICKMCIBIA Ta3, aMMHaK, raméHas
U3BECTb, HETalIEHAas U3BECTh, IUTHEBAs COJA, TUPUT U JIPYTHE);

ONPEIETATh BAJIGHTHOCTh U CTENEHb OKHUCIICHUS] XUMHUUYECKHX 3JIEMEHTOB B COCAMHEHUSX
pa3IMYHOTO COCTaBa, BHJ XHUMHUYECKOM CBSI3W (KOBaJIGHTHAs, HOHHAs, MeETaJUIMYecKas,
BOJIOPO/IHAsI) B COCIMHEHUSX, THUI KPUCTALIMYECKON pEmETKH KOHKPETHOTO BEIIECTBA
(aTomMHasi, MOJEKyJspHasi, MOHHAsA, METa/IM4yeckas), XapakTep CpeAbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUN;

packpbIBaTh CMBICI Iepuoanueckoro 3akoHa /. . MenneneeBa U 1€MOHCTPUPOBATh €0
CHUCTEMAaTU3UPYIOILYIO, 00BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITUH;

XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuonioB
[Tepuoanueckoil cucteMbl XuMHYECKUX 3i1eMeHTOB J[. Y. Menneneesa, uCIonb3ys MOHATHS «S-,
p-, 0-3JeKTPOHHBIE OPOUTAIM», «IHEPreTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHUsSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M WX COCIUHEHUU MO MEpUoJaM W Tpymrnam
[Tepuoauueckoit cucrembl xumudeckux saeMenToB . 1. Menpeneena;

coOrofaTh TpaBWJIa  IOJB30BAHUS  XUMHUYECKOW TMOCYIOM W JIaODOpaTOpPHBIM
o0opy/soBaHueM, a TaKkKe MpaBuiia 0OpallleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU
10 BBIMOJHEHUIO JTJAOOPATOPHBIX XUMHUECKUX OIBITOB;

IUTAHUPOBATh U BBITIOIHATH XUMUYECKUH IKCIIEPUMEHT (pa3ioKeHUe MepOKCUAa BOAOPOIa
B TMPUCYTCTBUU KaTallM3aTopa, OIPEIEICHUE CpPeabl pPacTBOPOB BEHIECTB C IMOMOIIBIO
YHHUBEPCATbHOTO HMHIWKATOpPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIu, peakiiu HOHHOTO 0OMEHa, KaueCTBEHHbBIE PEaKIUK Ha CyJb(aT-, KapOOHAT- U XJIOPH/I-
AQHUOHBI, HA KaTUOH AMMOHMSI, PEIICHUE SKCHEPUMEHTAIBHBIX 33Ja4 M0 TeMaM «MeTabs» U
«Hemeramibl») B COOTBETCTBUM C MpaBWJIaMU TEXHMKH O€30MacCHOCTH IpHU OOpalleHuu C
BEIIECTBAMH M J1a0OpaTOPHBIM OOOpYIOBAaHUEM, NPEACTABIATH PE3yIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alliCU YpaBHEHUW COOTBETCTBYIOUIMX peakiui u (popmyaupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKU aAHAIM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO,
MOJy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpEICTBAa MAacCOBOM KOMMYHHKaluu, MHTepHET u
IPYTHX);

c(OpMUPOBAHHOCTh YMEHUI COOMOaTh MpaBWiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOM NEATEILHOCTH B IIENIAX COXPAHEHHUs] CBOETO 3/I0POBBS U
OKpY’Kalollled MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS Ha JKUBBIE OPTraHU3MBI
ompeeN€HHBIX BEIIECTB, TOHUMAasi cMbIc Tokaszarens [1JIK, moscHATh Ha mpuMepax crocoOb!
YMEHBUIEHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKa;

K xoHIity o6ydenust B 12 kiacce npeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE OTPAXKArOT
Cc(OPMHPOBAHHOCTD y O0YHAIOIUXCS YMEHUI:

YCTaHABIUBATh IPUHAUICKHOCTh HEOPraHWYECKUX BEIIECTB [0 HUX COCTaBy K
OIpeNIeNIEHHOMY KJIacCy/TpyIIe COeOIUHEHUH (IIPOCThIE BEIIECTBA — METaIbl M HEMETaJlIbl,
OKCH/Ibl, OCHOBAHUS1, KUCIIOTHI, aM(OTEPHBIE TUPOKCHU/IBI, COIIH);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIICCTB
pa3sIMYHBIX  KJIACCOB, IIOATBEPKIATh  CYIIECTBOBAHME TIE€HETUYECKOM  CBSI3M  MEXAY
HCOpPTaHUYCCKUMH BE€IIECTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIIIUX XHUMHYCCKUX
peaxkLuii;



KJaccu(puIUpoBaTh XUMHUYECKUE PEAKLMU 10 Pa3jInYHbIM IpPU3HAKaM (YUCIY U COCTaBY
pearupyoomux BeUIeCTB, TEIIOBOMY 3G (EeKTy peakiu, U3MEHEHHIO CTETICHEH OKHCIICHHUS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKLIUH, YYACTHIO KaTalu3aTropa);

COCTaBJIAITh YPAaBHEHUS PEAKLMM pa3IMYHbIX TUIIOB, IIOJIHBIE U COKPAILEHHBIE YPABHEHUS
peakuuii HOHHOro 0OMEHA, YYUThIBAs YCIOBHSI, IPU KOTOPBIX 3TU PEAaKLUU UIYT 10 KOHIIA;

IPOBOAMTH  PEAKLUM, MOATBEPXKJIAIOLIME  KAueCTBEHHBIM  COCTaB  Pa3IMUHBIX
HEOPraHMYEeCKUX BEIIECTB, PACIO3HABATh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

pPAacKphIBaTh  CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUH MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLUii;

OOBSICHATh 3aBHCHUMOCTb CKOPOCTH XUMMUYECKOHW pEaKIMM OT PAa3IUYHBIX (DaKTOpOB;
XapakTep CMEUICHMsS] XMMHMUYECKOTO PaBHOBECHSI B 3aBUCUMOCTH OT BHEILIHEIO BO3AECUCTBUS
(mpunnun Jle [larense);

XapaKTepu30BaTh XMMHUYECKHE TIPOLECCHI, JIeXkKAllUe B OCHOBE IPOMBIIIIEHHOIO
IOJIy4EHHUsl CEPHOM KUCIIOTHI, aMMHUaKa, a Takke chOpMUPOBAHHOCTH MpeACTaBIEHUN 00 00X
Hay4YHBIX IPUHLUIIAX U SKOJIOTUYECKUX MPoOIeMax XMMUUYECKOTO IPOU3BOICTBA;

IPOBOJIUTH BBIYMCICHHUS C MCIIOJIB30BAHUEM IIOHATHS «MaccoBas [0 BELIeCTBAa B
pacTtBope», OOBEMHBIX OTHONICHWH Ta30B MPH XUMHUYECKUX PEAKIHMSIX, MACChl BEUIECTBA WIIH
0o0béMa ra3oB I0 H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH O0bEMY OJHOIO U3
YYaCTBYIOUIMX B PEAaKIHUU BEIIECTB, TEIUIOBOTO J(PQeKTa peakuud Ha OCHOBE 3aKOHOB
COXpPaHEHMsI MacChl BELLIECTB, IPEBPALLECHHS U COXPAaHEHUS SHEPTUH;

coONoIaTh ~ TpaBWJIa  TOJIb30BAaHUS  XMMHYECKOM Tocyaod u  J1abopaTOpHBIM
00opyI0BaHUEM, a TaKXKe MpaBuiia OOpalleHHsl C BELIECTBAMU B COOTBETCTBUU C HHCTPYKLUSAMU
10 BBIIIOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

IUTAHUPOBATh U BBINOJIHATH XUMUUYECKHUI 3KCIIEPUMEHT (pa3IoKeHHE NePOKCHIa BOJOPOIa
B IPHUCYTCTBUM KaTajlu3aropa, OIpPEAeJeHUE Cpelbl pacTBOPOB BEIIECTB C IOMOILBIO
YHHUBEPCAJIBHOTO HWHAWKATOpa, BIUSHHE pa3lMYHbIX (DAKTOPOB Ha CKOPOCTh XUMHYECKOM
peakuuu, peaklilui HOHHOrOo 0OMEeHa, KaueCTBEHHbIE peakliu Ha cynbdar-, KapOOHAT- U XJIOPU/I-
AQHUOHBI, HA KaTMOH aMMOHWUS, PEIICHNE 3KCIEPUMEHTAIBHBIX 3a7ad Mo TeMaMm «MeTtamib» U
«Hemeramibl») B COOTBETCTBUM C MpaBWJIaMU TEXHUKH O€30MaCHOCTU MpH OOpallleHUH ¢
BEIIECTBAMM M J1aOOpaTOPHBIM OOOPYAOBAaHUEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHHMH COOTBETCTBYIOIIMX pPEaKkUUi U (popmynupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBAaTh XUMHUYECKYIO HH(}OpMaluio,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHMKauuu, VHTepHET u
IPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBE/IEHNUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarolled MPUPOJHON Cpenbl, OCO3HaBaTh ONACHOCTb BO3ACHCTBHS HAa >KMBBIE OPTaHU3MBI
onpeAeNéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;



Conep:kanue y4eOHOI0 nmpeamera
10 KJIIACC

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHble NOJOXKEeHUA. CTpyKTypHble (OpMyJBl OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauuum — opraHudeckux — BemiectB.  Homenknartypa
OpraHMYECKHUX COEIMHEHUIN (cucreMarudeckas) M TpPUBHMAJIBHBIE Ha3BaHUS BaKHEHUIIMX
IIPEJICTaBUTEIIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepuajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJAEHUE U ONUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Pa3nes 2. Yriesogopoasbl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3MYECKHE M XMMHMYECKHE CBONCTBA (peaklUMM 3aMelleHus u
TOPEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHUMHYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPaTalluy, OKUCIICHUS U MOJIMMEPU3aLlNN ), IOIY4€HUE U IIPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUYECKMH psa. ALETUIeH —
MPOCTEHIINNA NPECTAaBUTEND AJIKUHOB: COCTaB, CTPOEHHUE, (PM3NUYECKHUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKUE M XWMHUUYECKHE CBOMCTBa (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPO8arUs U HUMpO8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKAY  YIJIEBOJOPOJAMHU,
MPUHAJIEKAITUMU K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoAoB. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIC Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYEeCKHit), muponus. IIpoxykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThl €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, kojutekun «HedTe» u «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIEHHE IPAKTHUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coenHeHust

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XUMHYECKHE CBOWCTBA (PEAKLUMU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHre. BogopoiHeie cBsI3u MeXAy MOJIEKyJaMHu cUpToB. JlelicTBUe MEeTaHOIa U 3TaHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMOEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha




MHOTOATOMHBIE CHUpTHl). JlelicTBMEe Ha opraHu3M uejoBeka. [IpuMeHeHuWe TiHMIepUHa H
STUJICHTJIUKOJISL.

@DeHo: CTpOeHHE MOJEKYJbl, (QU3nYecKue M XHUMHUYECKUEe CBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHUYECKHE CBOWCTBA (PEAaKIMM OKHUCIIEHUS U BOCCTAHOBJIEHHS, KAUECTBEHHBIC PEaKLUM),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpesiebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pu3nvecKre 1 XUMUYeCKUe CBOMCTBa (CBOICTBa, 001IMe AJis KJlacca KUCIIOT, PeaKIus
TepuUKaNMU), TOoNydyeHHe U mnpuMeHeHue. CTeapuHOBas W OJIEMHOBAs KHCIOTHI Kak
MPEJICTABUTENIN BBICHINX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxHble 3Gupbl KaKk MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MAPONIN3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poJib )KUPOB.

YrneBoabl: cocTas, KiaccupuKalus yrieBo10B (MOHO-, TU- U Moiucaxapuisl). [ moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom Meau(ll), okucieHne amMMHadYHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXAEHUE B IPUPOJIE,
npuUMeHeHue, buonorunueckas poib. DotocunTe3. pykTo3a Kak U30MEP IIIFOKO3BL.

Kpaxman u nemiono3a kak npupojHble noaumepsl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
OuznyecKkue 1 XUMUIECKHE CBONCTBA KpaxmMaJa (THAPOIIN3, KaYeCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAJIbHBIE METOJAbl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HAOMO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCiIeHHe d3TaHona okcuaom wmeau(ll)), mMHOroaroMHbIX
CrUpTOB (B3amMojielicTBHe TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (OKHCIICHHE
aMMHUa4HbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
KpaxMaja C HOAOM), HpPOBEAECHUE IPAKTHUYECKOW palboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckiue COeTMHEHN.

AMUHOKHCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IMLuHA). buonornyeckoe 3HaueHue
amuHOKuCIOT. [lenTumsl.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONN3, JAeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepUMEHTAIbHBIE METOJIbl U3YYEHHUs BEIIECTB M UX IpeBpalleHHi: HaOM0JeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

Pa3nes 4. BbicokOMOJIEKYJISIDHBIE COCIMHEHUSI

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEpU3aIIHs U MOJIMKOHCHCAIINS.

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX IPEBPAIIECHUN: O3HAKOMIIEHHUE C
oOpa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeamMeTHbIE CBSI3H.



Peanm3zanust MeXnpeaMETHBIX CBSI3€H MPU MU3YYEHUU OpraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS. 4Yepe3 HMCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK W
TIOHSATHH, SBIISIOIINXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTeCTBEHHO-HAyYHBIC IOHSTHS: SIBIICHUE, HAYYHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIacCU(PHUKAIMs, MEePUOJAUIHOCTh, HAOIIOJACHHE, HW3MEPCHUE,
AKCIIEPUMEHT, MOJICTTHPOBAHHE.

dwusuka: Marepus, YHEPTUs, Macca, aTOM, MIEKTPOH, MOJICKYJIa, JHEPTETHUECKUI YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3UUECKIE BEIIMYMHBI U CIMHUIIBI
WX U3MEPCHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

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

TexXHONOTHSI: HUIIEBbIC MPOAYKTHI, OCHOBBI PAllHOHAIBHOTO MHTAHUS, MOIOIIHE CPEICTBA,
JICKapCTBCHHBIE M KOCMETHYECKHE MTPETapaThl, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYCCKIX
BOJIOKOH.

11 KUIIACC

Pa3znen 1. TeopeTnueckue 0CHOBbI XUMUH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOIYPOBHU. ATOMHbIC opOuTany, S-, p-, d- anemMenTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3ieMeHToB [JI. .
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenzeneeBa ¢ COBpeMEHHOIN TeopHuel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
[0 TPpyNIaM U neprojam. 3HaueHHe NePUOANYECKOr0 3aKOHA B Pa3BUTUH HAYKU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIBl XUMHUYECKON CBsI3U (KOBaJEHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM U TOHOPHO-aKIENTOpHBbIN). BomopoaHas cBs3b. BaneHTHOCTB.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemiectBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOIO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckas peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT pPa3IU4yHBIX (akTopoB. OOpaTHMble peaKIuu.
Xumnueckoe paBHoOBecHe. DakTOpbI, BIUAIOIIAE HA COCTOSHUE XUMHUYECKOTO DPAaBHOBECHUS.
[Tpunnun Jle Hlatense.

OnexTponuTnueckas aucconuanus. CuibHbIe W ciadble 37eKTpoauTsl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KHCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHUS BELIECTB M HX IPEBPAILCHUMN: JAEMOHCTpaLus
tabmun «llepuoanueckas cucrema xumudeckux snmemeHToB JI. M. MenneneeBa», u3ydeHue



Mozeneld KPHCTAJUIMYECKUX PEHIETOK, HAONIOACHWE W ONUCAHWE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jOXKEeHWE MEePOKCHIA BOJIOpOJAa B NIPUCYTCTBUH KaTalu3aTopa,
OIIpeJIeTICHNE CPebl PAaCTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAIBHOIO MHAMKATOPA, PEAKIUH
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKON PEaKIum».

Pacuérnble 3agaun.

Pacuérel Mo ypaBHEHHSIM XMMHUYECKHX PEaKIUi, B TOM YUCIE TEPMOXHUMUYECKUE PACUETHI,
pacy€Thl ¢ UCTIOIH30BAHUEM MOHSITHUS «MACCOBast J0JIS BEIIECTBAY.

Pa3nes 2. Xumus u Ku3Hb

Ponp xuMun B o06ecriedeHun SKOJIOTMYECKOM, SHEpreTHYecKon U NMUIIEeBON Oe30M1acHOCTH,
pazBuTUM MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKIui.

[lpencraBaenns 00 OOmMX HAyYHBIX MPHUHOUIAX TMPOMBIIUIEHHOTO TIOJTYYEHUS
BaXHEHILNX BEILIECTB.

YenoBek B MHpE BELIECTB M MAaTEpPUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEPUAIIBI,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl Il DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y10OpEHHUSI.

X¥UMHS U 3[I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOr0 MCII0JIb30BaHMsI PENapaToB ObITOBOM XUMHUHU B IOBCETHEBHOM JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EHUH OOIEl U HEOPraHUYECKONW XMMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJI OTIENbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJICJINPOBAaHNE, U3MEPEHHUE, SIBIICHHE.

®usnka: Marepus, dHEprus, Mmacca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHoOe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, 5KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

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

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHuaios, CENBbCKOXO035CTBEHHOE IIPOU3BOICTBO, NULIEBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIPEnapaTroB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHUAIIOB, AJIEKTPOHHASI NPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUH.

12 KUIIACC

Pa3nes 1. Heopranmueckasi XuMust

Hewmeramnel. IlomokeHne HemeTausioB B [lepuoandeckol CcHCTEME XUMHYECKHX
anementoB J[. U. MenneneeBa M OCOOCHHOCTH CTpoeHHsI aromMoB. (Du3Wueckue CBONCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

XVUMUYECKUE CBOWCTBA BAKHEHIIMX HEMETAIUIOB (TaloOreHoB, cephl, a3oTa, docdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHMIA).

[IpruMeHeHne BaXXKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.



Meramnel. [lonoxenne metamioB B [lepuoandeckoil cuctemMe XMMUYECKUX AJIEMEHTOB /l.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTauioB. Oomrue
¢dusznveckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPSKECHUN
METaJIJIOB.

XWMHYECKHUE CBOWMCTBA BAXKHEWUINIUX METAJJIOB (HATPUH, KaJWid, KaJabIMHd, MAarHUMH,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

OO6mme cnocoOsI MomydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M UX NPEBPAILCHUM: H3ydeHUE
KOJUTeKIIMU «MeTauibl U CIUIaBbl», O0Opa3loB HEMETA/UIOB, PEIIEHHWE 3KCIIEPUMEHTAIbHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX U  JIA0OPaTOPHBIX  OIBITOB
(B3aMMOJIeHiCTBHE THAPOKCHJA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJIo4Yed, KauyeCTBEHHBIE
peaklMy Ha KATHOHBI METAJIOB).

Pacuérnbie 3amaun.
Pacuérel Maccel BemecTBa Wil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe U
00BEMY OJTHOTO W3 y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, pacyE€Thl Macchl (00BEMA, KOIMYECTBA
BEII[ECTBA) MIPOJIYKTOB PEAKIIUU, €CIIU OJTHO M3 BEIIECTB UMEET IIPUMECH.

TemaTuueckoe IIAaHUPOBAHUE

10 KVIACC
KonnuectBo
No 1/t HanmMeHoBanme pasnenoB u 4acoB, DIIeKTPOHHBIE (mudpoBbIe)
B TEM TPOTPaMMBI OTBOJMMBIX  00pa3oBaTeNbHBIE PECYPCHI
Ha OCBOCHHUE
TEMBI
Paznen 1. TeopeTnueckue OCHOBBI OpraHUYECKONH XUMHUU
i Teopus - orpoerns bu6orera LIOK
1.1 ' p pocs 1 https://lesson.edu.ru/04/08
OpPTaHHYECKUX COCJTMHCHUH A.
M. bytieposa
bubmnnoreka HOK
Hroro no paszeny 1 https://lesson.edu.ru/04/08
Pa3znen 2. YraeBonopobl
IIpenenbubie JIEBOJIOPOJIbI bubmorexa HOK
2.1 pen yr AOPOL 1 https://lesson.edu.ru/04/08
— aJIKaHbI
Henpenensueie bubnuoreka [HOK
2.2 YIII€BOIOPOABI: ankeHsl, 4 https://lesson.edu.ru/04/08
AJTKaIUEHBI, ATKMHBI
ApoMarndeckue Bubmiorexa HOK
2.3 P 1 https://lesson.edu.ru/04/08
YTJIEBOJOPOIBI
[Ipuponuseie HACTOYHUKHU bubnuoreka [HOK
2.4 YTJIEBOJOPOOB " UX 1 https://lesson.edu.ru/04/08
nepepaboTka
Htoro no pazneny 7

Paznen 3. Kucnopoacoaepxanime OpraHM4ecKie COeIMHEHUS

3.1 Cnuptsl. @enon 1 bubnuoreka [HOK



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

Anbpaerujpt KapbonoBsie bubmiorexa HOK
3.2 ) 4 https://lesson.edu.ru/04/08
KHUCJIOTHI. CII0OXKHBIE d(PHUpBI
bubnuoreka [HOK
3.3 VYrieBoasl 2 https://lesson.edu.ru/04/08
Hroro no pazneny 7
Paznen 4. AzoTconepsxaniye OpraHu4eCcKue COeTUHEHUs
AMUHEL AMUHOKHCIIOTBI Bubmiorexa HOK
4.1 ’ ’ 1 https://lesson.edu.ru/04/08
benku
Htoro no pazneny 1
Paznen 5. BEICOKOMOJIEKYIISIPHBIE COCUHEHUS
ITnacTmacchel Kayuyku Bubmaorexa HOK
51 ) ’ 1 https://lesson.edu.ru/04/08
Bonokna
Hroro no pazneny 1
OBIIEE KOJIMYECTBO YACOB IIO 17
ITPOI'PAMME
11 KJJACC
KonuuectBo
No 11/ HaumenoBanue paznenoB u 4acoB, DNEeKTPOHHBIE (tmudpossie)
- TEM IPOTPaMMBbI OTBOJMMBIX o0Opa3oBaTenbHbIE PECYPCHI
Ha OCBOEHHE
TEMBI
Pazpnen 1. TeopeTnueckue OCHOBbI XUMUU
Crpoenne aTOMOB.
[lepuoanueckuit  3akoH U bubnuoreka HOK
1.1 [Tepuoanueckas cucremMa 3 https://lesson.edu.ru/04/08
XUMUYeCKuX aneMmenToB 1. .
Mennenecena
Crtpoenune BelllecTBa Bubmiorexa HOK
1.2 p = ' 4 https://lesson.edu.ru/04/08
MHuoroo6pasue BemecTB
bu6nuoreka [IOK
1.3 XUMHUYECKUE PEeaKIUU 6 https://lesson.edu.ru/04/08
Hroro no pazneny 13
Paznen 3. Xumus u »Ku3Hb
bu6nuoreka [IOK
3.1 XUMUS U )KU3Hb 4 https://lesson.edu.ru/04/08



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

Bubmunoreka HOK

HWrtoro mo pasaeny 4 https://lesson.edu.ru/04/08
OBUIEE KOJIMYECTBO YACOB IIO 17 |
ITPOIT'PAMME
12 KJIACC
KomnunuectBo
Ne /i HaumenoBanue paznenoB u 4acoB, DIEeKTPOHHBIE (mudpoBsie)
- TEM MPOTPaMMBbI OTBOJIMMBIX 00pasoBaTesbHBIE PECYPCHI
Ha OCBOCHHE
TEMBbI
Pa3znen 2. Heopranuueckasi Xummusi
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I[TPOIT'PAMME

CDOpMBI yu€Ta nporpaMmMbl BOCITMTaAHHUA

Peanuzanusi BOCHMTATENbHOrO MOTEHIMAla Y4eOHOro HpeaMeTa «Xumus» Ha
IPYNIOBON KOHCYJIBTALMM MIPEATIONATAET CIEAYIOLIEE:
1. Co3znaTh MONMOKUTENBHBIM MUKPOKIMMAT Ha TPYIIOBOI KOHCYJIbTALlUU:

— YCTaHOBHTb JIOBEPUTEIbHbIE OTHOIICHUS MEX1Y YUUTEIEM U 00yJarolIMMHUCS;
— OIpeAenuTh HOPMbI TOBEIEHUS U MpaBUjia OOIIEHUS B KJlacce.
2. Co3zaTh MONTOXKUTENBHBIM UMUK YUUTEIIS:

— paboTaTh HaJl TPaMOTHOM peyblo;
— KOHTPOJINPOBATH CBOU 3MOILUH.

[IpoBectu 0TOOp coneprkaHusi MaTepuana K rpylnnoBOi KOHCYIbTAIIUH:

ONPEIETUTh BOCIUTATENBHYIO [IEHHOCTh MaTEpHUAIa IPYIIIOBOM KOHCYJIBTALINH;
BKJIIOYUTh HH(OPMAIIMIO M3 aKTyalbHOH MOBECTKH (HayyHOE OTKpBITHE, N300peTeHHe,
BpyueHue HobeneBckoil mpemMuu u T. 11.);

UCIIONIb30BaTh (aKThl W3 KU3HU M3BECTHBIX JIIOJCH, HCTOPUYECKHX JAesTenei,
(nanmpumep: .. MenneneeB — OTKpbITHE NEpUOINYECKOro 3akoHa, M.B. JIomoHOCOB —
Y4eHbId - H»HUuKIoneauct, A.M. byrinepoB — Teopus CTPOEHHS OPraHUYECKUX
coeaunenuii, C.B. JlebeneB — mosyueHue cunHTeTHuyeckoro kayuyka, H.H. 3unun —
OTKPBITHE CHHTE3a AaHUJIMHA)
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JEMOHCTPHUPOBATH MPUMEPBI OTBETCTBEHHOTO U TPAXKIAHCKOTO TOBEIEHUS Yepe3 mo100p
TEKCTOB JIJISl YTCHUS, 33124 JJIs PEIICHUS IPOOIEMHBIX CUTYaIUH;

CO3/1aTh YCJIOBUS JJIsl IPUMEHEHUS TPEAMETHBIX 3HAHUM HA MPAKTHUKE.

OpranuzoBaTh CIEAYIOUIYIO 1€ATEIbHOCTh Ha IPYIIOBOM KOHCYIbTAINH:

MPUMEHEHUE WHTEPAKTUBHBIX (OpM pabOThl C yYalTUMUCS: WHTEIICKTyaJbHbIE WUIPBI,
TUCKYCCHH, BUPTYAIbHBIC SKCKYPCUH, PAKTHUECKUE U JIA0OpATOPHBIC Pa0OTHI H T.J.
opranmu3anus padboTsl (IO BO3MOXHOCTH) B Iape WITU TPYIIIE;

MPUMEHEHUE DJIEMEHTOB COTPYIHUYECTBA U ITOMOIIU MEXKTY 00YJIarOIIUMUCS;
MCII0JIb30BaHUE IPOEKTHON U UCCIIEI0BATEIbCKOM 1€ATENbHOCTH;

UCIIOJIb30BAaHUE MYJbTUMEIUMHBIX TpE3CHTAIMi, HAYYHO-TIONYJSIPHBIX —Iepesad,
(bUIBMOB, BUJCONEKIIUN U JIP.



