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MNOSICHUTEJBHAS 3AIIMCKA

[Iporpamma 1Mo XUMHH Ha YpOBHE CpEIHEro oOImero obpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii denepaunmy,
TpeOOBaHMA K pe3ysbTaTaM OCBOCHISI (efepaabHOi 00pa3oBaTeIbHON MPOrpaMMBl CPEIHETO OOIIETOo
obpazoBanust (DPOII COO), npexacraBneHHbx B DenepalibHOM TIOCYJapCTBEHHOM 00pa30BaTEIbHOM
cragmapre COO, c¢ yuérom Kounenumum mnpenogaBanus ydeOHOro mpenmera «XuMuUsS» B
oOpa3oBarenbHBIX opranm3anusax Poccuiickoit deneparium, pealn3yoNX OCHOBHBIE 00pa3oBaTeIbHbIE
MIpOrpaMMBbl, 1 OCHOBHBIX MoJIokeHUH «CTpaTernu pa3BuTus BocnuTanus B Poccuiickoit deneparnun Ha
riepuon 10 2025 roma» (Pacmopspkernwne [IpaBurenscTsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3paboTKe MpOrpaMMbl MO XMMHH, K ONpENesIeHHI0 oOlIel cTpareruu
00y4eHUs1, BOCIIUTAHUS M Pa3BUTHS OOYUAIOLIUXCSI CPEACTBAMH YUeOHOro mpeamera « Xumus» st 10-11
KJlaccoB Ha 0a30BOM ypOBHE COCTaBHIM KOHIeNTyambHble monoxenus @OIoOC COO o
B3aMMOOOYCIIOBIIEHHOCTH TIeJieil, comepikaHus, pe3yibTaToB OOydeHHs M TpeOOBaHUN K YpPOBHIO
MTOATOTOBKH BBIITYCKHUKOB.

XuMuueckoe 00pazoBaHWE, IMOJIYyYaeMOe BBITYCKHUKAMH OOIeoOpa30oBaTEIbHON OpraHU3aIlNH,
SIBIIIETCS] HEOTHEMIIEMON YacThI0 X 00pa3zoBaHHOCTH. OHO CITYKHT 3aBEPHIAIOIIAM 3TAllOM pean3ainnun
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOYEBBIX LEHHOCTEH, MPHUCYIIMX LEJIOCTHOH CHCTEME
XMMHUYECKOTO 00pa3oBaHMs. JTH LEHHOCTH KacaroTcs MO3HAHMs 3aKOHOB IMPHUPOABI, (GopMupoBaHUs
MHUPOBO33pEHUST U 00LIel KyJIbTyphl YEJOBEKa, a TaKKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHUS K
CBOEMY 3I0pOBBI0O M TPUPOIHOU cpene. Peanmsyercs xummdeckoe oOpazoBaHWe OOyYaroIIMXCS Ha
YPOBHE CpeiHero oOmero o0pa3oBaHUsl CPEACTBAMU y4eOHOrO NpeaMeTa «XHUMUs», COACpKaHWE H
MOCTPOECHUE KOTOPOTO ONpEAEiIeHbl B MPOrpaMMe MO XUMHH € YYETOM CHEUM(UKH HAYKH XUMHUH, €€
3HAYEHUs! B TIO3HAHUW NIPUPOABLI U B MaTepUaIbHOM JKM3HU OOILECTBA, a TAKKE C YIETOM OOLIMX Leel u
MIPHUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeIHEero oOIIero oOpa3oBaHUs B
Poccuiickoit ®enepanuu.

XuMHS KaK JJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK HWIPaeT OcoOyl0 pollb B COBpEMEHHOMN
IUBWIM3AINY, B CO3JaHWM HOBOW 0a3pl MaTepuanbHON KynmsTypsl. OHa BHOCHT CBOW BKJIAJ B
(opMupOBaHHE PANMOHAIHFHOTO HAYYHOTO MBIIUICHHS, B CO3[aHHE IEIOCTHOTO IPEICTaBIeHUs 00
OKpYIKaroIeM MUpPE KaK O €IMHCTBE MPUPOJIBI U YellOBEKa, KOTOpoe GOPMHUPYETCS B XUMHH Ha OCHOBE
MMOHUMaHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIETO0 MHpPa, OCO3HAHWS B3aHMMOCBS3HM MEXAY CTPOCHHEM
BEIIECTB, UX CBOWCTBAMHU M BO3MOKHBIMHU 00JIACTSIMHU IPUMEHCHUSI.

TecHO B3aMMOJAEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMd, XHMHS CTajla HEOTheMJIEMON
YacThl0 MUPOBOH KYJBTYphl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TPyAa M KU3HH KaKIOrO UieHa
obmectBa. CoBpeMeHHas XMMUS KaK HayKa cO3HMJaTeIbHas, KaKk HayKa BBICOKMX TEXHOJIOTHI HampaBieHa
Ha pelIeHue TI00aIbHBIX MPOOJIeM YCTOHYNBOTO pa3BUTHA YEIOBEUECTBA — CHIPHEBOI, SHEPIETUUECKOH,
MUIIEBOH, SKOJIOTHYECKON O€30IIaCHOCTH M OXPaHbI 370POBBSI.

B cooTBeTcTBHM ¢ OOIUME LETSIMA W TIPUHIMITIAMA CPEAHETO OOMIero 00pa30BaHMUs COIEepKAHKE
npeameta «Xumus» (10—11 xmaccer, 6a30BbIi ypOBEHb U3yUeHHs) OpPUEHTHPOBAHO MPENMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TTOATOTOBKY OOYYAOIINUXCS, HEOOXOMUMYIO MM JUIS BBIPAOOTKH MHUPOBO33PEHUYECCKUX
OPUEHTHPOB, YCIIENTHOTO BKJIIOYEHHS B JKM3Hb COIMYMa, MPOJOJDKEHHS OO0pa3oBaHUS B Pa3NHYHBIX
00JIaCTSX, HE CBS3aHHBIX HETMIOCPEICTBEHHO C XUMHCH.

CocraBisitoniuMU TipeiMeTa «XUMUS» SIBISIFOTCS 0a30BbIe Kypchl — «OpraHudueckas XUMHS» H
«O01mast 1 HeopraHUYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJICPKAaHHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOl HAyKH: CUCTEMa 3HAHUU 10 HEOPTaHUYECKON XMMHHU (C BKJIFOUCHUEM 3HAHUM U3 0OIIEH XUMUN)
U opraHuyeckod xumun. DopMUpoBaHHME ITaHHOW CHCTEMBbl 3HAHMH MpPU H3YyYECHHH MpeaMeTa
o0ecrieunBaeT BO3MOXHOCTb PACCMOTPEHHSI BCETO MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB M TEOPUH XUMHH.

Crpykrypa conepkanusi KypcoB — «Opranndeckast XuMus» U «OO0IIas 1 HeOpraHUYecKass XUMHUSD
chopMHupoBaHa B MporpaMMe IO XHMHH Ha OCHOBE CHCTEMHOTO IIOAXOJa K HM3YYCHHIO y4eOHOTO
MaTepuana W OOyCIIOBIIEHA HWCTOPHUYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAHWA Ha OMNpeneiIEHHBIX



TEOPETHUECKUX YPOBHIX. Tak, B Kypce OPraHMYECKOW XUMHUM BEIICCTBA PAacCMATPUBAIOTCS HA YPOBHE
KJIACCHYECKOM TEOPUHU CTPOCHUSI OPraHWYECCKUX COCIMHCHUH, a TAK)KE Ha YPOBHE CTEPCOXMMHUYCCKUX U
AJICKTPOHHBIX TPEJCTABICHUI O cTpoeHMH BemiecTB. CBeleHUsT 00 M3y4aeMbIX B KypCe BEIIECTBax
JAIOTCSI B PA3BUTHUU — OT YTJICBOJOPOJIOB JIO CIOKHBIX OMOIOTUYECKH aKTUBHBEIX COeIUHEHUU. B Kypce
OpPraHMYeCKOH XHMHW TOJY4YaroT pa3BUTHE CGHOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUs MEPBOHAYAIBHBIE MPEJCTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX
BEIIEeCTB, 3aBUCHUMOCTH CBOWCTB BEIIIECTB OT X CTPOCHHUS, O XUMUIECKON peaKIny.

[lox HOBBIM yTIIOM 3peHUS B mpeaMeTe « XUMHsD 0a30BOTO YPOBHS pacCMaTpUBAETCS M3yUIEeHHBIN
Ha YpOBHE OCHOBHOTO OOIIIEro 00pa30BaHUs TEOPETHIECKUN MaTepHal M (pakToIorndecKue CBEJEHHS O
BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHu4ecKas XUMHD)
00y4aronMMcs IPEIOCTABISCTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE MEPHOAMYECKOTrO 3aKOHA C
OGHICTeOpeTI/I'-IeCKI/IX n MCETOAOJIOINYCCKUX HO3I/IHI/II>'I, I‘H}/6)Ke IOHATHL HCTOPUYCCKOC HN3MCHCHUC
(YHKIIHIA 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBACHSIONICH U MPOTHO3UPYIOIIEH.

EnuHasg cucrema 3HAaHMM O BaXKHEMIUIMX BEIIECTBAaX, MX COCTaBE, CTPOCHUHM, CBOMCTBAX U
MPUMEHEHUM, a TaKXKE O XUMHUYCCKUX PEaKIUsAX, WX CYIIHOCTH WU 3aKOHOMEPHOCTSAX MPOTCKAHUS
noronHseTcst B Kypcax 10 u 11 Ki1accoB aiieMeHTaMH COJICpKaHHS, UMCIOIUMH KYJIbTYPOJIOTHYSCKUA 1
MPUKIAIHON XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT TOHMMAHHIO B3aWMOCBS3UM XHMHU C JPYTHMHU
HayKaMH, DPAacKphIBalOT €€ poib B TIO3HABATEIHHOH U TPAKTUYECKOH JEATEIHHOCTH YeJIOBeKa,
CHOCOOCTBYIOT BOCIIHTAaHHIO YBaXCHHS K TPOIECCY TBOPYECTBA B OOJNACTH TEOPHH M TMPAKTHUECKUX
MPHUIIOKEHUH XUMHH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYNMBIX
mpoOiieMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh WH(POPMAIHMIO W TPUMEHATH €€ s
TIOITOJIHCHU 3HaHI/II>lI, PEHICHUA MHTCIIICKTYAJIbHBIX U OKCIIEPUMEHTAJIBHBIX UCCICA0BATCIILCKUX 3aaa4. B
LIEJIOM COJEep)KaHHEe Y4eOHOro mpeaMera «XHUMUS» MIaHHOTO YPOBHS M3YYCHUS OPHCHTHPOBAHO Ha
(dbopMupoBaHHe y OOYYarOIIUXCS MHPOBO33PEHUECKON OCHOBBI JUIs MOHMUMaHUs (uiocockux uuaeH,
TaKUX Kak: MarepuajibHOE CJMHCTBO HEOPTaHMYECKOTO W OPraHMYECKOrOo MHUpa, OOYCIIOBICHHOCTH
CBOICTB BELIECTB UX COCTABOM U CTPOCHUEM, II03HABAEMOCTh IIPUPOIHBIX SBJICHUN ITyTEM 3KCIIEPUMEHTA
W pElUICHUs MPOTHBOPEUYUI MEXITy HOBBIMU (haKTaMH U TEOPETUYECKHMH NPEIIOChUIKAMHU, OCO3HAHUE
pOJIM XUMHH B PEUICHHH 3KOJIOTHYSCKUX IMPOOJIeM, a TaKkKe MpoOsieM COEpexeHHs SHEPreTUYECKHUX
PECYPCOB, CBIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTUI 1 MaTEpHAIIOB.

B mutane pemreHus 3amad BOCIMTAHHSA, PA3BUTHS M COIHAIIM3AIWN OOYYAIOIIUXCS TPUHATHIE
MpOrpaMMoON 10 XHMHH TIOAXOJOBl K OMNPEACTICHUI0 COACpKAHWS H TIOCTPOCHHS TpeaMeTa
MpeycMaTpUBaOT (POpMHUpOBaHNE YHUBEPCAIHHBIX yUEOHBIX IEHCTBHH, MMEIOIUX 0a30BOe 3HAUYCHUE
JUTSL Pa3ITHIHBIX BUAOB JEATEIHHOCTH: PEIICHUS MPoOeM, ITOMCKa, aHaIn3a U 00padOTKH WHQPOPMAITUH,
HCO6XOJII/IMI>IX JJIs HpI/I06peTeHI/IH OIIbITa HpaKTH‘IeCKOﬁ u HCCJ’IC}IOBaTeHBCKOﬁ JACATCIBbHOCTH,
3aHPIMaIOHIeI>'I Ba*XHOE€ MECTO B IIO3HAHUU XUMHH.

B mpakTuke mpenojgaBaHus XMMHHM KaK Ha YpOBHE OCHOBHOI'O 00Iero oOpa3oBaHHUs, TaK M Ha
YPOBHE CpeIHEro oOIIero 00pa30BaHUs, MPHU OIPEICICHUU COJICPIKATEIIEHON XapaKTePUCTHKHU Leel
HU3yUCHHUA npeaMeTra HallpaBJICHHUEM HepBOCTCHCHHOﬁ 3HAYNMOCTH TpaguIIMOHHO HpI/I3HaéTC$I
(hopMUpOBaHNE OCHOB XMMHUYECKOW HAyKH Kak 00JACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUICCKOM
JISSITSTLHOCTU YEIIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyIbTYpbl. C METOIUYECKON TOUYKU
3peHUsI TAKOH IMOAXO]T K ONPEICICHUIO LIeJIel U3yUeHUs MpeMeTa SIBISETCS BIIOJTHE ONPABIAHHBIM.

CornacHo JaHHON TOYKE 3PEHUS TIIABHBIMH IEISIMHA M3Y4YCHHS TpeaMera «XUMUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ssBIISTFOTCSL:

¢  (GopMHpPOBaHUE CHCTEMBI XMMHYCCKHX 3HAHMHA KaK Ba)KHEHIIICH COCTaBIIAIONMIEH €CTECTBEHHO-
HAayYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOW JIeXaT KITFOUEBble MOHATHS, (yHIaMEHTaIbHbIE
3aKOHBI W TCOPUHU XHUMHH, OCBOCHHUEC HA3BIKA HAYKHW, YCBOCHHEC W IIOHUMAHHUC CYIIHOCTHU
JIOCTYIHBIX O0OOIICHUH MHPOBO33PCHUYCCKOTO XapakTepa, O3HAKOMJICHHE C MCTOpUEH HX
Pa3BUTUA U CTAHOBJICHUAA,

* (opmupoBaHME W pa3BUTHE TNPEACTABICHUI O HAYYHBIX METOJAaX IIO3HAHUS BEUIECTB U
XMMHUYECKUX PEeaKUui, HEOOXOAUMBIX AJsl IPUOOpPETEHUs] YMEHHI OPUEHTHUPOBATHCS B MHUpE



BEIIECTB M XWUMHUYCCKUX SBJICHUN, HUMECIONIMX MECTO B TMPHUPOJC, B TMPAKTHUECKON U
IMOBCEIHCBHOM KU3HM;

® pa3BUTUEC YMCHHI U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U OOBSICHEHHUEM
XUMHYECKOTO HKCIIEPUMEHTA, COOTFOICHUEM TPABUIT O€30ITACHOT0 OOPAIIESHHS C BEIIECTBAMHU.

Hapsimy ¢ atum, conmepkaTellbHash XapaKTepUCTHKA Ielled W 3ajad HW3y4YeHHWs MpeaMeTa B
MporpaMMe 1O XMMHH YTOYHEHAa W CKOPPEKTHPOBaHA B COOTBETCTBMU C HOBBEIMH TNPHOPUTETAMHU B
cucteMe cpemHero odOmero oOpasoBaHus. CerofgHs B TpeNoJaBaHUHM XUMHH B OOIBINEH CTENeHH
oTHaéTcs TPEINOYTeHNE MPAKTUIECKOH KOMITOHEHTE COZAEp)KaHWs OOydYeHHs, OPHEHTHPOBAHHOW Ha
MMOATOTOBKY BBHITYCKHUKA 00IIe00pa3oBaTebHON OpraHW3alHd, BIAICIONMIEr0 He HaOOpoM 3HaHWH, a
(hYHKIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIIOCOO0aMHM W YMEHUSIMH aKTHBHOTO TOJIYYCHHS 3HAHUU U
MPUMEHEHHS MX B PEATbHOM KU3HU JUUIS PEIICHUS MPAKTUYCCKHUX 3a/1a4.

B cBsi3M ¢ 3TUM NpH U3yYEHUH MpPEeaMeTa «XUMUS» JOMHHHUPYIOIIEe 3HAYCHHE MPHOOPETAIOT
TaKue ey U 3a7a4u, Kak:

ajanTaiys oOydarolMxcsi K YCIOBHUSM JIMHAMHYHO pPa3BHBAIOIIEIOCS MHUpPa, (OPMHPOBAHHC
WHTEIUICKTYaIbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOH K  €caMOOOpa30BaHUIO,  COTPYIHHYECTRBY,
CaMOCTOSATEIPHOMY TPUHSTHIO TPaMOTHBIX PEIICHUI B KOHKPETHBIX XKH3HCHHBIX CHTYAIlUAX, CBI3aHHBIX
C BEIECTBAMH U UX IPUMEHEHHEM;

(opMupoBaHre y 0OyYaIOMUXCS KIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMITETEHIIMN), WMEIOIIHX
YHHUBEpCATbHOE 3HAYCHHE IS Pa3TUYHBIX BHIOB JIEATENILHOCTH: PEIICHUs MpoOieM, TIONCKa, aHaIn3a U
00paboTkn WHPOpPMAITUH, HEOOXOAUMBIX I MPHOOPETCHHS OIBITA NMEATEIHHOCTH, KOTOpas 3aHWMACT
BaXHOE MECTO B TIO3HAHWW XUMHH, a TaKXe Ui OLEHKHA C TMO3WIHMHA IKOJOTHIECKOH Oe30macHOCTH
XapakTepa BIUSHUS BEMIECTB M XUMUYIECKUX TIPOIIECCOB HA OPTaHU3M UYEIOBEKA M MPUPOTHYIO CPEIY;

pasBUTHE TIO3HABATEIHHBIX HWHTEPECOB, WHTEIUICKTYadbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yYarONIMXCs: CIOCOOHOCTH CAMOCTOSATEILHO MTPUOOPETaTh HOBBIC 3HAHMS 110 XUMHUH B COOTBETCTBUH C
KU3HECHHBIMH TIOTPEOHOCTSAMH, UCIIOIH30BATh COBPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTHUH IS TIOUCKA
Y aHaJi3a y4eOHOM U HAYyYHO-TIONYJISIPHOM HH(OPMAIUN XUMHUECKOTO COACPIKAHUS;

(¢opMuUpoBaHME W pa3BUTHE Y OOYYAIOINIUXCS ACCOIMATHBHOIO M JIOTHYECKOTO MBIIUICHUS,
HaAOII0IATETLHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIMMEBI, B YaCTHOCTH, IPH
TUTAHUPOBAaHUU M MTPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCTIHTaHUE y OOydarommxcs yOekIEHHOCTH B TYMaHHCTHYECKOW HANPaBICHHOCTH XUMUH, €
BXHOW POJHM B PEIICHUH TIO0ANBHBIX MPOOJIEM PalMOHAIBFHOTO MPHPOIOTIOIH30BAHUS, TTOTIOTHEHUS
JHEPreTHYeCKNX PECypCOB M COXPAaHEHWS NPUPOIHOTO DPABHOBECHS, OCO3HAaHUS HEOOXOIUMOCTH
0epeXKHOTO OTHOIICHHUS K MPUPOJIE M CBOEMY 3I0POBBIO, a TAaK)Ke MPHUOOPETEHHSI OTBITa WCIIOIB30BAHUSA
MOJIyYEHHBIX 3HAHWH IS MPUHATHS TPAMOTHBIX PEIICHHH B CHUTYaIUAX, CBSI3aHHBIX ¢ XHMHUYCCKUMH
SIBIICHUSIMH.

B yueOHOM 1u1aHe cpemHero oOIero o0pa3oBaHus MpeaMeT «XUuMHUs» 0a30BOTO YPOBHS BXOJIUT B
COCTaB MpeAMETHON 001acT « ECTECTBEHHO-HAYUHBIC TIPEMETHIY.

OO1iee 4MCIO 4acoB, OTBEASHHBIX Ul M3YyUYCHHUS XUMUH, Ha 0a30BOM YPOBHE CPEIHEr0 OOIIEero
oOpa3oBaHnusi, coctaBisieT 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henemo), B 11 kmacce — 34 yaca (1
gac B HEJIEIIIO).



COAEP)KAHUE OBYYEHMUS 10 KIACC OPTAHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHMYeCKOl XUMUH

[IpenmeT opranndeckoil XMMHH: €€ BOSHMKHOBEHHUE, pa3BUTHE W 3HAYCHHE B MOJYYEHHM HOBBIX
BEIIECTB U MaTepuasioB. Teopusi CTpoeHUs1 opraHndeckux coequHeHn A. M. BytnepoBa, € oCHOBHbIE
nonoxeHusi. CTpykTypHble (OPMYNbl OpraHMYecKHX BemlecTB. ['omonorusi, mzomepusi. XUMHUYECKas
CBSI3b B OPTaHUYECKUX COCTUHEHUSX — OJJUHAPHBIC U KPAaTHBIE CBSI3U.

[IpencraBnenne o KinaccupUKAUM OpPraHWYECKUX BemlecTB. HoMeHKIarypa OpraHWYecKHux
COCIMHEHN! (CHCTeMaThdecKas) W TPWUBHAIBHBIE HA3BaHWS BAKHEUIMX TIPEACTABUTENICH KITacCOB
OPTaHWYECKHX BEIIECTB.

OKCIIeprMEHTANbHbIE METOIbl M3Y4YeHHS BEIIECTB M WX NPEBpalleHHil: O3HaKOMJIGHHE C
oOpasliaMl OpraHMYECKMX BEIIECTB W MaTepualaMH Ha WX OCHOBE, MOJICIHPOBAHUE MOJEKYI
OpPraHWYECKHX BEIIECTB, HAONIOJIEHHE W OINHCaHHE JIEeMOHCTPAI[MOHHBIX OIBITOB IO TMPEBPALICHUIO
OpPraHWYECKHX BEIIECTB MPH HarpeBaHuU (TJIaBJIeHUE, OOYTTIMBaHUE U TOPEHUE).

YriaeBogopoasl

ATKaHBI: COCTaB U CTPOECHUE, TOMOJIOTMUYECKUH pall. MeTaH u 3TaH — NpOCTEeHIINe NpeACTaBUTENN
QJIIKaHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBa (peakUuH 3aMElIeHHs M TOPEHHUs), HAaXOXKICHHE B
NPUpPOJE, MOyYeHNE U IPUMEHEHHE.

ATKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHW psf. ODTWIEH W TPONHIEH — MPOCTEHIINe
MPE/ICTABUTENN  allKeHOB: (U3WYECKHEe W XUMHUYECKHE CBOWCTBA (peakuWu THIPHUPOBAHUS,
raJIOTeHNPOBAHMUS, THIPATAIIUH, OKUCIEHUS U MTOJIMMEPU3AIINH ), TTOTydeHNe U IPUMEHEHHE.

Anxamuensl: Oytaauen-1,3 u MmetunOyragues-1,3: cTpoeHue, BOKHEHITNE XUMHUIECKIE CBOMCTBA
(peaxmus monuMepu3anyn). [lonydeHrne CHHTETHYeCKOTo Kay4qyKa U Pe3HHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKHHA pPsiA. AIETHIEH — MpPOCTEHIINi
MpeACTaBUTENb aJKHHOB: COCTaB, CTpOEHHe, (U3MUECKHEe W XHMHYECKHEe CBOicTBa (peakmuu
TUIPUPOBAHNS, TaJOT€HUPOBAHNUS, THAPATAIMH, TOPEHUS ), TOTyUeHHE U IPUMEHEHHE.

Apenbl.  bBenzom: coctaB, cTpoeHue, (Qusnyeckne W XHMHUYECKHE CBOWCTBa (peakuuu
raJOTeHUPOBAHUS 1 HATPOBAHUS ), IOIy4eHHE U IPUMeHeHHe. T0.1yon. cocmas, cmpoetue, puuyeckue u
XuMuueckue CeoUCMea (peakyuu 2al02eHUpPOBanus U HUMPOBAHUs), NOJYYEHUe U NPUMEHEHUe.
TokcuuHocTh apeHOB. ['eHeTHdecKas CBA3b MEXIy YITICBOJOPOAAMH, NMPHUHAMICKAIIUMHI K Pa3IMIHBIM
KJIaccaM.

[IpuponHsie McTOUHNKH yTiieBoAopoAoB. [Ipupoansrii ra3 u nomytHele He(TSHBIE Ta3bl. HedTh 1
e€ mpoucxoxzacHme. CrocoObl TepepabOTKM HEPTH: TEPErOoHKa, KPEKUHT  (TEPMHYCCKHH,
KaTanuTudeckuii), muponus. [IpoaykTer nepepabotkn HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yTonb 1 IPOIYKTHI €0 MepepadoTKY.

OKCIIepUMEHTAIbHbIE METOIbl M3Y4YeHHS BEIIECTB M WX NPEBpallleHHi: O3HAaKOMIJIEHHE C
o0paslamH IiactMace, KaydyKoB U Pe3HHBI, KOJUTeKIUU «HedTb» u «YToNby», MOICTUPOBAaHHE MOJIEKY
YTJIEBOJOPOJIOB U TaJIOT€HONIPOM3BOHBIX, MPOBEACHNE MPAKTUYECKON pabOThI: MOSyuyeHHe 3TUIIEHA U

U3Y4YEHHUE €r0 CBOUCTB.

Pacuérnrie 3agayu.

Breruncienus mo ypaBHEHHIO XMMUYECKON peakimuu (Macchl, 00béMa, KOJIMYECTBA HMCXOJHOTO
BEIIeCTBa WJIM TPOJYKTa PEaKIUU MO HM3BECTHBIM Macce, 00BhEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WIH MPOAYKTOB PEAKIINH).

Kucnopoaconep:xamue opranHudeckue coeIuHEeHUs

[IpenenpHBIE OTHOATOMHBIE CIUPTHI. MeETaHON W STaHOJ]: CTPOCHWE, (PU3NIECKHE M XUMUIECKHE
CBOIWiCTBAa (pEeakmMH C AaKTHBHBIMH METaUIaM{, TaJlOTeHOBOAOPOAAMH, TOpPEHHE), NpHUMEHEHHE.
Bonoponnbie cBA3M MeXAy MOJIEKyJdaMu cOUpToB. [leficTBME MeTaHOJIa W 3TaHOJa Ha OPTraHu3M
YeJI0BEeKa.

MHOroaTOMHbBIC CHUPTBHL. DTHICHTIUKOIb U TIMIEPHH: CTPOCHHE, (PU3MUSCKUE U XUMUYECKHE
CBOICTBa (B3aMMOJICHCTBHE CO IIEJIOYHBIMH METAJJIaMHU, KaueCTBEHHAs PEaKIMs Ha MHOTOATOMHBIC
crupthl). [leficTBue Ha opranu3M denoBeka. [IpuMeHeHue ruiepruta U STUICHTTUKOJIS.



deHon: cTpoeHHWE MOJEKYINbl, (U3NUECKHE W XWMHUYECKHE CBOWCTBA. TOKCHYHOCTH (eHona.
[Mpumenenue peHona.

Anpneruapl U kemouwvl. PopMmanbIerui, aueTalbIerua: CTPOeHHe, QU3HMYECKHEe W XUMUYECKHe
CBOMCTBa (peaKkIMy OKUCIICHHS U BOCCTaHOBJICHUS, KAYECTBEHHbIC PEAKLIUH ), TOyYeHNE H IPUMEHEHHE.

OMHOOCHOBHBIE TpeNeibHbIE KapOOHOBBIE KHCIOTHL. MypaBbMHAsS W YKCyCHas KHUCIOTHI:
CTpoeHHe, (PU3NYEeCKHe W XWMUYECKHe CBOWCTBa (CBOWCTBA, OOIIME ISl KiIacca KHUCIIOT, PEaKIHs
sTepudUKanui), TodydeHne U npuMeHeHne. CTeapriHOBas M OJIEMHOBAs KHUCJIOTHI KaK IMPEICTaBUTEIH
BBICIINX KapOOHOBBIX KHCIOT. MBLIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOFOIIIEE ICHCTBHE.

Crnoxxable 3(HUPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. ['MApONHM3 CIIOKHBIX 3(hUpoB. JKuphl
T'unponns xxupos. [Ipumenenue xxupoB. buosornyeckas poyib XUpPOB.

YTIIeBOaBI: COCTaB, KiacCH(HKAIMS YTICBOMOB (MOHO-, M- W Toimcaxapunibl). [mroxo3a —
MPOCTEHIINIT MOHOCaXapH: OCOOCHHOCTH CTPOEHHS MOJEKYJbI, (GU3NUECKHe M XMMUYECKUE CBOWCTBA
(B3ammoneiictBue ¢ rugpokcugoM memu(ll), okwmcienune amMMmHadHBIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTaHOBJICHHE, OpO’KCHHE TIIIOKO3bl), HAXOXKJICHWE B MPHUPOZC, MPUMEHEHHE, OMOIOTHYecKasi poJib.
®orocunTe3. OpykTo3a Kak U30MEP TITIOKO3bI.

Kpaxman u wmemmono3a kKak mOpupoaHbsle mnoiuMepbl. CTpoeHHE Kpaxmajia W LEeJIIIONO3HI.
dusndeckre 1 XUMUYECKHUE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAS PEaKIIHsI C HOJIOM).

DKCIIeprUMEeHTAIbHBIE METO/IBl H3yUeHHsI BEIIECTB U WX IMPEBPAIICHUI: MpoBeieHNe, HaOIro1eHne
M OIMCaHWe JEeMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIMPTOB, KAa4eCTBEHHBIE PEAKIIMU OJHOATOMHBIX
crupToB (OKUCIICHHE 3TaHoIa okcumoM Mean(1l)), MHOT0aTOMHBIX CITUPTOB (B3aMMOICHCTBYC TIIHIIEPHHA
¢ tuapokcugom wmenu(Il)), ampmernmoB (OKWCIIEHWE aMMHAYHBIM pacTBOpoM okcmma cepebpa(l) u
runpokcugom menu(ll), B3anmMomeiicTBHEe Kpaxmana C HOJIOM), NMPOBEACHHE MPAKTUIECKOH paboTHI:
CBOICTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnele 3amaumn.

Boruncienns mo ypaBHEHMIO XMMHYECKOM peakuuu (Macchl, 00bE€Ma, KOJIWYECTBA HMCXOJHOTO
BEIICCTBA WIHM IMPOAYKTa PEaKIUU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO M3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKLIUN).

A3oTcoaepkaliye OpraHn4eckue COeTUHEHNS.

AMPHOKHUCIIOTBI Kak aM{QOTepHbIE OpraHWYeCKHe coeluHeHUs. Du3nveckne U XUMHUYECKUE
CBOICTBa aMHHOKHUCIIOT (Ha MpuMepe ThuinHa). bronornueckoe 3HaYeHHe aMHUHOKUCITOT. [lenTumbr.

Benku xak mpupoaHble BEICOKOMOJIEKYISIPHBIE coennHeHus. [lepBrdHast, BTOpUYHAs M TPETUIHAS
CTPYKTypa 0enkoB. XUMUYECKHe CBOWCTBA OEIIKOB: THAPOJIN3, ICHATYpalHs, Ka4eCTBEHHBIE PEaKkIui Ha
Oenku.

OKCIIeprMEHTAIbHbIE METO/IbI U3YUECHHS BEUIECTB M WX MPEBPALICHUIA: HAOMIOCHIE U OHCAaHUE
JIEMOHCTPAIIIOHHBIX OIBITOB: JICHATYpAIHsl OCTIKOB MPY HAIPEBAHHH, IBETHBIC PEAKIIUK OCITKOB.

BbicokoMoJiexy/IsipHbIe cOeANHEHHSA

OCHOBHBIE TIOHATHUS XUMHMHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMHU, CpPEenHsAs MOJeKylspHas Macca. OCHOBHBIE METOMbI
CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEPU3aLis U TTOJIMKOHACHCALHSL.

OKCIIepUMEHTaIbHbIE METOJbl M3Y4YEHHMs BELIECTB M MX IPEBpallleHHi: O3HAaKOMIJIEHHE C
o0pa3iaMu PUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MeXTpenMeTHbIE CBSI3H.

Peanuzanusa MexnpenIMETHBIX CBSI3e€M MpU K3y4eHUM opraHuyeckoil xumum B 10 kiacce
OCYIIIECTBIIIETCS 4Yepe3 HCIONBb30BaHHE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX TMOHATHH, TaK W TMOHATHH,
SIBIISTIOIIIXCSI CHCTEMHBIMH JJIS1 OTAENBHBIX MPEJMETOB €CTECTBEHHO-HAYIHOTO IIHKJIA.

OOmue ecTecTBeHHO-HAy4YHBIE TIOHSTHA: SBICHWE, HAy4YHBIA (PakT, Tumoresa, 3aKOH, TEOpHS,
aHaj M3, CHHTE3, KiIaccuQUKanus, NEePUOAMYHOCTh, HAONIOJCHUE, HW3MEpEHHe, OKCIICPUMEHT,
MOJIEJIMPOBaHHE.



dusnka: Martepus, DHEPrHs, Macca, aToM, JJIEKTPOH, MOJIEKyJla, DHEPreTUYeCKUH YpOBEHb,
BEIIECTBO, TeNO, 00BEM, arperaTHOEe COCTOSHHUE BEIIECTBa, (U3UUECKUE BEIMYMHBI W EAWHHUIBI MX
HU3MEpEHHS.

Buonorus: xmerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHusMme, (QOTOCHHTES,
OMONIOTHYECKH aKTHUBHBIE BellecTBa (O€NKH, YIIeBOIbI, XKHUPHI, PEPMEHTHI).

I'eorpadusi: MUHEpaIBI, TOPHBIE TIOPO/IBI, OJIE3HBIE HCKOIAEMBIE, TOITHBO, PECYPCHI.

TexHONOTWS: THINEBBIE NPOJYKTHI, OCHOBBI pAIMOHAIBHOTO IUTAHHSA, MOIOIINE CPEJCTBa,
JICKapCTBEHHBIE M KOCMETHYECKHE IIperiapaThl, MaTepHabl M3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIAS N HEOPTAHUYECKAS XUMMUSI

TeopeTuyeckue 0OCHOBbI XUMUH

XuMudeckuii 37eMeHT. AToM. Sapo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0UKa. DHEPreTUUYCCKUE
YPOBHH, TOIYypOBHH. ATOMHBIE opOuTanu, s-, p-, d- amemeHTBl. (OCOOEHHOCTH pacrpeaeIcHHs
AJIGKTPOHOB 1O OpOWUTAIAM B aTOMax »JJIEMEHTOB IMEPBBIX YETHIPEX TMEPHOAOB. OJEKTPOHHAS
KOH(UTYpaIusi aTOMOB.

[lepuonuueckuit 3akoH u Ilepuoanueckas cucrema xumudeckux snemeHtoB . 1. Menneneesa.
Ces13p nepuoauueckoro 3akoHa u Ilepuonnueckoit cucteMbl XuMudeckux aneMeHToB . Y. MenaeneeBa
C COBPEMEHHOW TEOpHEHl CTPOEHUsS] aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX
JJIEMEHTOB M 00pa3yeMbIX MMH TPOCTHIX W CIOKHBIX BEMIECTB MO TPyNIaM U IepHoAaM. 3HaueHHUe
MIEPUOTNICCKOTO 3aKOHA B PA3BUTHUN HAYKH.

Crtpoenne BemecTBa. XUMUYECKas CBA3b. BUABI XMMHYECKON CBSA3U (KOBAJICHTHAS HEIOJISIPHAS U
MOJIAPHAS, WOHHAsA, MeTauindeckas). MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOM XUMHUYECKOH CBSI3U
(OOMEHHBIM U JIOHOPHO-aKIENTOPHBIN). BomopomHas cBsi3b. BalleHTHOCTh. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okuciaeHus. IOHbI: KATHOHBI U AHHOHBI.

BemecTBa MONEKYIAPHOTO U HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSIHCTBA COCTABA BEILIECTBA.
Tunel KpUCTATNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUMA KPUCTAITUIMUECKON PEIIETKH.

[lonsiTue o0 npucnepcHBIX cucTeMax. VICTHMHHBIE W KOJUIOMAHBIE PacTBOpPBHL. MaccoBas JoJis
BEILECTBA B PACTBOPE.

Knaccudukanms HeopraHmdecknx coennHeHWd. HomeHKnaTypa HEOpraHHYECKHX BEIIECTB.
I'eneTnueckast CBsI3b HEOPraHUYECKUX BELLIECTB, IPUHAICKALUX K Pa3IMYHBIM KIIACCAM.

Xumuueckas peaknus. Kiaccudukarms XUMHIECKHX PEAKITHil B HEOPTAaHMIECKON M OpTraHMIeCKOH
XUMUHU. 3aKOH COXpaHCHHMS MAacCChl BEIIECTB, 3aKOH COXPAHCHHWS W TPEBPAIICHUS DJHEPTHH IIPH
XUMHUYECKUX PEAKITHSIX.

CKopocTh peakiuy, e€ 3aBUCUMOCTh OT Pa3UUHBIX (hakTopoB. OOpaTHMbIEe peakui. XUMHUYECKOe
paBHOBecue. DAKTOPEI, BIUSIOIIKAE HA COCTOSIHUE XUMHUUecKoro paBHoBecus. [Ipunnun Jle Ilarense.

OnekTposnTHueckas aucconuanus. CUIbHbIC U clladble AneKTpoauThl. Cpea BOAHBIX PaCTBOPOB
BEILECTB: KHUCIas, HEHTpalbHasl, MIeTOUYHAS.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIC PEAKIIUH.

OKCIIepUMEHTAIBHBIE METOJbl M3YUYCHHS BEIIECTB M WX MNPEBPAIlCHUI: JEMOHCTpAIUS TaOIUI
«llepuoanueckass cuctema xumuueckux os1meMeHToB [[. W. MeHnneneeBay, wu3yuyeHue MoJeneu
KPUCTAJUTMYECKUX PEIIETOK, HAONIOJEHHE W ONMCaHWE JEMOHCTPAIMOHHBIX M JTAOOPAaTOPHBIX OIBITOB
(paznoxeHne TEpPOKCHAA BOAOPOAAa B TMPHUCYTCTBHH KAaTajlW3aTopa, OIpPEAeIeHHE CpPeIasl PacTBOPOB
BEIIECTB C TIOMONIBI0 YHHBEPCATBHOTO WHAWKATOPA, PEaKIWd WOHHOTO OOMEHa), MpOBEACHHE
MIPaKTUICCKON paboTHI « BiusiHIe pa3TudIHbIX PAaKTOPOB HA CKOPOCTh XUMHUECKON PEAKITUNY.

Pacuérnsie 3agaum.

Pacuérel 1o ypaBHEHHMsSM XHUMHYECKHX PEAKLUH, B TOM YHUCIE TEPMOXHMMUYECKHE pacdETsl,
pacu€Thl C HCTIOIB30BAHUEM MOHITHS «MacCOBas JIOJIST BEIIECTBAY.

Heopranuyeckas Xxumus



Hewmeramnbl. Tlonoxenue HemetaioB B Ilepuonnueckoil cuctemMe XMMUYECKUX 3ieMeHToB [I. M.
MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB. (Du3Mueckue CBOWCTBA HEMETAIUIOB. AJLIOTPOIUS
HEMETAJUIOB (Ha MpUMeEpe KUCIOPoa, cepbl, Gocdopa u yriepona).

XUMHYECKHe CBOMCTBAa BaXXHEWUIITNX HEMETAJLIOB (TaJIOTEHOB, Cephl, a30Ta, ¢ocdopa, yriepoaa u
KPEMHUSI) U KX COEAMHEHUH (OKCUIOB, KUCIOPOJICOIEPKAIINX KUCIOT, BOJOPOIHBIX COSAMHEHUH ).

[IpumeHeHue BaXKHEUILINX HEMETAIIIOB U UX COCTUHEHUI.

Merannel. Ilonoxxenue meramnoB B Ilepumommdeckoil cucteme xumuueckux siemeHToB [[. .
MenneneeBa. OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JIOYEK aTOMOB MeTautoB. OOmme (u3ndecKue
cBoiicTBa MeTaJIOB. CIUTaBBI METAIUTOB. DICKTPOXUMHUIECCKUH PST HAIIPSDKEHUH METaJIOB.

XWMHAYECKAE CBOMCTBA BaXXHEHIIMX METAJUIOB (HATPWH, KalWi, KaJIbIHUWA, MarHuid, aTIOMUHUH,
[IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAMHCHIM.

OO1ue crocoObl MOIy4YeHHs METAIIOB. [IpuMEHEHHE METAJIOB B OBITY U TEXHHKE.

OKCHEPUMEHTAIbHBIE METONBI M3YUYCHHS BEIIECTB M UX IPEBpAIICHUN: H3yUeHHE KOJUICKIIUU
«MeTaJibl U CILIaBB», O0pPa3lOB HEMETAJUIOB, PEIICHHE 3KCICPUMCHTAIBHBIX 3a/iady, HAOIIOJCHUE U
OINKCAaHUE JIEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OMBITOB (B3aWMOJCHCTBUE THUIAPOKCUIA ATFOMUHUS C
pacTBOpaMH KHUCIIOT U LIEI0YEH, KAUeCTBCHHBIC PEAKIIUU Ha KATUOHBI METAILJIOB).

Pacuérnbie 3agaum.

Pacuéter Macch BemecTBa WM 00bEMa ra30B 10 W3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WIIN
00BEMY OTHOTO M3 YYACTBYIOIINX B PEAKINH BEIIECTB, PaCYETHI Macchl (00hEMa, KOTHMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIIMU, €CIIA OJHO U3 BEILIECTB UMEET MIPUMECH.

XUMUS U KU3Hb

Ponr xuMum B OOECIICUCHHHM SKOJOTHYCCKOW, SHEPTETUYSCKONW M THUIIEBOW OE€30MacHOCTH,
pasBUTHN MeTUIIUHEL. [[0HATHE O HAYYIHBIX METOAAX MTO3HAHUS BEIIECTB M XUMUUICCKUX PCAKIIHIH.

[IpencraBnenus 00 OOMMX HAYYHBIX NPHUHIUINAX TMPOMBIIUICHHOTO TIOMYYEHUS Ba)KHEHIIMX
BEIIECTB.

UenoBek B MHUpPE BEHICCTB U MaTEpUAJOB: BAXKHEWIUE CTPOUTEINBHBIE MAaTEpHAIIbI,
KOHCTPYKIIMOHHBIE ~MaTe€puaibl, KpacKd, CTEKIO, KepaMHKa, MaTepHalbl IJs 3JIEKTPOHHKH,
HAaHOMATEPUAIbl, OPraHUYECKUE U MUHEPATIbHBIE YI00pEHUSI.

Xumusi 4 300pOBbE UEJIOBEKA: MpPaBUJa KCIOIb30BAHUS JICKAPCTBEHHBIX IPEMapaToB, MpaBUiia
0€30I1acHOTO UCTIOIH30BAHUS MIPETIaPaTOB OBITOBOM XMMHH B TIOBCETHEBHON YKHU3HH.

MexnpeIMeTHbIE CBSI3U.

Peanmszanms MexXmnpeaAMETHBIX CBSI3eH NpHU W3yYeHUH OOIIeHd M HeopraHwmdecKor xummu B 11
KJIacCce OCYIIECTBIIIETCS dYepe3 HCIIONh30BAaHHE KaK OOIMWX €CTeCTBEHHO-HAYYHBIX TOHATHN, TaK |
TIOHSTHH, SIBJSTFOIIMXCS CUCTEMHBIMH JIJIST OTJICTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC IOHATHS: Hay4yHbIH (aKkT, TMIIOTE3a, 3aKOH, TEOpHs, aHaIu3,
CHHTE3, KJIacCU(UKAIUs, NEPUOIUYHOCTh, HAONIOIECHUE, KCICPUMEHT, MOJCIMPOBAHUE, HU3MEPEHUE,
SIBJICHHE.

Odusnka: MaTepus, SHEPIHs, Macca, aroM, OJJIEKTPOH, WPOTOH, HEUTPOH, HWOH, H3O0TOI,
PaJMOaKTUBHOCTh, MOJICKYJIa, JHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHHE
BellecTBa, (PU3NUCCKHUE BETMYUHBI U CIUHHIIBI HX H3MEPEHUS, CKOPOCTb.

Buonorus: kierka, opraHusM, SKocucTeMa, Omocdepa, MaKpo- U MHUKDPOIJIEMEHTHI, BUTAMHHEI,
0OMEH BEIECTB B OpTaHU3Me.

I'eorpadus: MuHEpAITBL, TOPHBIE TOPO/IBI, TTOJIE3HBIE UCKOTIaeMbIE, TOTUTHBO, PECYPCHI.

TexHosorus: XUMHUYECKas MPOMBIIIJIEHHOCTh, METALTyPrus, IPOU3BOJCTBO CTPOUTEIHHBIX
MaTepHaJIOB, CEIbCKOXO3IUCTBEHHOE IPOU3BOJICTBO, IHINEBAs MPOMEBIIUICHHOCTD, (hapMarieBTHIecKas
MIPOMBITIUNICHHOCTh, TPOU3BOJICTBO KOCMETHYECKUX IPENapaToB, IPOU3BOACTBO KOHCTPYKITHOHHBIX
MaTepHaJIOB, MICKTPOHHAS TPOMBINIIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMW HA BA30BOM
YPOBHE CPEJHEI'O OBLIEI'O OFPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3ysbTaraM OCBOCHHUS OOYYalOIIMMUCS MPOrpamMMm
cpenHero obmero o0pa3oBaHMA (JIMYHOCTHBIM, METalpeIMETHBIM UM THpeaMeTHbIM). HayuHo-
METOANYECKOM OCHOBOHM Uil pa3pabOTKH IUTAHUPYEMBIX PE3YJIbTAaTOB OCBOEHHS MPOTPaMM CPEIHETO
o011ero oOpa3oBaHUs SBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MTOAXO/.

B coorBeTcTBUM C CHCTEMHO-ESITEIBHOCTHBIM MOIX0A0M B CTPYKTYpPE JINUHOCTHBIX PE3yJIbTaTOB
OCBOEGHHS TIpenMeTa «XHUMHs» Ha YPOBHE CpeIHEro oO0mero oOpa3oBaHWs BBIJCIEHBI CIETYIOIINE
COCTAaBIISIOILHUE:

OCO3HAaHUE OOYYAIOUINMHUCS POCCHHCKOW TpaKIAaHCKOH WAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITETLHOCTH M CAaMOONPEIeNIEHHIO;

HaJIM4Me MOTHUBAH K 00YUYCHHIO;

LeJICHAaNpPaBJIeHHOEe Pa3BUTHE BHYTPEHHUX YOEKACHHH JHMYHOCTH Ha OCHOBE KIFOUEBBIX
LEHHOCTEH U ICTOPUUYECKHUX TpaIului 0a30BOH HayKH XHUMUH;

TOTOBHOCTH W CHOCOOHOCTh OOYYalOLIMXCS PYKOBOJICTBOBAaTbCSA B CBOCH JESTEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MIPUCYIIUMH LEJIOCTHOIM CUCTEME XUMUYECKOro 00pa3oBaHus;

HaJIM4Me IIPABOCO3HAHMS 3KOJOTHYECKOW KYyJIbTYPbl M CIIOCOOHOCTH CTaBUTh LW U CTPOUTH
KU3HEHHBIC IIJIAHBL.

JInuHOCTHBIE pe3ysbTaThl OCBOGHUS HpeAMeTa «XHUMHS» IOCTUTAlTCs B €IUHCTBE y4eOHOH U
BOCTIMTATEIbHON AEATEIHHOCTH B COOTBETCTBHHM C T'YMaHUCTHYECKHUMH, COLMOKYJIBTYPHBIMH, JYXOBHO-
HPAaBCTBEHHBIMH IICHHOCTSMH M WJEaJaMH POCCHICKOTO TPaKJaHCKOTO OO0INecTBa, MPHUHATHIMA B
o0IlecTBe HOpPMaMH U MPaBWIAMH IOBEJCHUsS, CIHOCOOCTBYIOIIMMH MpOIIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTH 00YYAIOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOSHHS MpeAMeTa «XHUMUS» OTPaxaroT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIbHON M MPAaKTUYECKON AEATENFHOCTH OOYYarOIIUXCs 10 pealu3alii NPUHSTHIX B OOILIECTBE
LIEHHOCTEM, B TOM YHCJIE B YaCTHU:

1) rpaskaaHCKOro BOCIIUTAHMSA:

OCO3HaHUs 00YYAIOLIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M O0S3aHHOCTEH, YBOKEHHSI K 3aKOHY
U TIPaBOIOPSIIKY;

MPEACTaBICHHUS O COLMAIBHBIX HOPMaXx U MPaBUiIaxX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM [JESTENbHOCTH MPH CO3JaHUM Y4YeOHBIX IIPOEKTOB,
pelIeHu  Y4eOHBIX U TO3HABATEIBHBIX 33/1a4, BHIMTOJHEHUN XUMHUECKHUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI APYTUX IpH
aHaJM3€e PA3TUYHBIX BUIOB YUEOHOU NeITeNbHOCTH;

2) NATPMOTHYECKOT0 BOCIINTAHMS :

LIEHHOCTHOI'0 OTHOIIEHUS K HICTOPUYECKOMY U HAyYHOMY HAaCJIEJUIO OTEYECTBEHHON XUMUH;

YB&KEHHSI K IPOLECCY TBOPYECTBA B 00IACTH TEOPUH M MPAKTUUECKOTO NMPHUMEHEHUS XHMUH,
OCO3HaHUSI TOTO, YTO NOCTHXKEHHS HAyKH €CTh pe3yJbTaT IMTENBHBIX HAOIIONEHHH, KPOMOTIUBBIX
9KCIEPUMEHTANIBHBIX IOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U PAKTUKOB;

HHTEpeca Y TO3HABATENbHBIX MOTHUBOB B IOJIyYCHHH M TOCIEAYIOIIEM aHaIu3e WHPOpPMALUH O
MePEOBBIX JOCTHKEHUSIX COBPEMEHHOI OTeUeCTBEHHON XNMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOI0 IIOBEACHMUS;

CHOCOOHOCTH OIICHWBATh CUTYalldH, CBS3aHHBIE C XUMHYECKUMHU SIBJICHHAMH, W TPHUHAMATH
OCO3HAHHBIE PEIICHNUS, OPHEHTUPYSICH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJIEHNE U IMOCTYIIKM CBOMX TOBApHUINEH C MO3UIIMKA HPABCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HaHME MOCIEICTBUI 3TUX MOCTYIKOB;

4) popMupoBaHMSA KYJbTYPbI 310POBbSI:



MOHUMAaHUsl I[CHHOCTEW 3/0pOBOr0 u  0Oe30mMacHOro o0pa3a JKWU3HH, HEOOXOIUMOCTHU
OTBETCTBECHHOI'O OTHOIIICHUS K CO6CTBCHHOMy (1)I/I3I/I‘ICCKOMy U MICUXUYCCKOMY 310POBBIO;

COOJIFO/ICHUS TPaBWII OE30IMIACHOT0 OOPAICHHS C BEIIECTBAMH B OBITY, IOBCETHECBHOMN JKU3HU U B
TPYJOBOH IEATEIIEHOCTH;

MMOHUMaHUsl [EHHOCTH MPaBWJI WHIUBUAYAILHOTO M KOJUIGKTUBHOTO O€30MacHOTO IMOBEICHUS B
CUTYAIHX, YTPOXKAIOUINX 3JOPOBBIO M KU3HU JIFOJIEH;

OCO3HAHW TIOCIENCTBHUA W HENPHUATHA BpPEAHBIX TMPHUBBIYEK (YMOTPEONEHHUS alKOTOJIA,
HapKOTUKOB, KypEeHHS);

5) TpynoBoOro BocnuTaHMs:

KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIBCKON AEITEIBHOCTH, O0IIECTBEHHO
MOJIE3HOM, TBOPUECKON U JPYTUX BUJAX JCSITEIHHOCTH;

YCTaHOBKH Ha aKTHMBHOC YYaCTHUC B PCIICHUU MPAKTUYCCKUX 3aJdaqd CO].[HaJ'IBHOfI HaIlpaBJICHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYCCKOMY HM3Y4YCHHIO mpodeccuil pa3iudHOro pojia, B TOM YKCJIEC Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUHN TI0 XUMUHU;

YBaXEHUS K TPYAY, JIOISAM TPY/Ja U pe3yIbTaTaM TPYyI0BOU ACITCIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaJLHOW TPACKTOPHH OOpa30BaHUs, OymylleH
npodeccuy M peanu3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
crocoOHOCTEH K XUMHUH, HHTEPECOB U TOTpeOHOCTEH 00IIIecTRa;

6) 3K0J10rH4eCcKOro BOCIIUTAHMS:

AKOJIOTHIECKH IIEIeCO00Pa3HOTO OTHOMIEHUS K MPUPOJIE, KaK HCTOYHHUKY CYIICCTBOBAHUS KU3HU
Ha 3emiie;

IIOHUMAaHUA FJ'IO6aJIBHOFO XapakTeépa OSKOJOTHYCCKUX HpO6JIeM, BIIMAHUA DKOHOMUHNYCCKUX
MPOILECCOB HAa COCTOSIHUE NMPUPOJAHON U COLIUATIBHON CPEIBI;

OCO3HaHUA HCOGXOI[I/IMOCTI/I HUCIIOJIb30BaHUA I[OCTI/DKCHI/Iﬁ XUMUN Ui PEIICHUSA BOIIPOCOB
PalMOHAIBHOTO MPUPOIOTIOIH30BAHHS,

AKTUBHOTO HEMPHATUS JCHCTBHUN, MPUHOCSIIIUX BPEA OKPYKAIOIICH MPUPOIHOW cpene, YMEHUs
MPOTHO3UPOBATh HEOJATONPHUATHBIC HSKOJIOTUYCCKHE TOCIEACTBHS TPEANPUHUMACMBIX JEHCTBHHA U
MPeI0TBpAIATh UX;

HAJIWYHS PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHHUS, SKOJOTHUECKOH KYIbTYPHI, ONbITA IEATEIHHOCTH
JKOJIOTUYECKOW  HANpaBIEHHOCTH, YMEHHS  pPYKOBOJCTBOBATbCSI WMH B  II03HaBaTEIIbHOM,
KOMMYHUKATHBHOW W COITMANBHOW TIPaKTHKE, CIIOCOOHOCTH M YMEHHS AaKTHBHO IIPOTHBOCTOSTH
HIE0NIOTUH XeMo(oOouy;

7) 1EHHOCTH HAY4YHOI'0 NO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PCHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BHUTHS
HayKH U OOIIECTBEHHOW MTPAKTHUKH;

MOHUMaHUS CTICIU(PUKN XUMHUU KaK HAyKH, OCO3HAHHS €€ poJik B ()OPMUPOBAHUH PAIMOHATBHOTO
HAYYHOT'O MBIIUICHUS, CO3JaHUU IICJIOCTHOTO IPEJICTABJICHUS 00 OKPYI)KAIOIIEM MUpPE KaK O CIUHCTBE
MPHUPOJIBI ¥ YEIOBEKA, B TO3HAHWU IMPHUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIeM COXPaHCHUS
MIPUPOTHOTO PABHOBECHS;

yOeXXKAEHHOCTH B 0C000M 3HAYMMOCTA XUMHH JJIi COBPEMEHHOM IMBWIIM3AalMU: B €6
T'YMaHUCTHYECKOW HAIPABICHHOCTH M BaXHOU POJIM B CO3JaHWH HOBOW 0a3bl MaTepHaIbHON KYIbTYPHI,
pelIeHu TI00ANBHBIX MPOOIEM yCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, IHEPreTHUECKOM,
MUIIEBON M HKOJIIOTHYECKON 0e301MacHOCTH, B Pa3BUTHH MEIWITUHBI, 00eCTieueHNH YCIOBHUH YCIENTHOTO
TPpyIa ¥ DKOJIOTHYSCKH KOM(POPTHOH KU3HH KaXKIOTO WieHa OOIIEeCTRA;

eCTeCTBeHHO-Hay‘IHOﬁ TpPaMOTHOCTHU: ITIOHUMaHHs CYITHOCTH METOAOB IMMO3HAHWS, UCIIOJB3YEMBIX B
C€CTCCTBCHHLIX HayKax, CHOCO6HOCTI/I HCIIOJIB30BAaTh IOJYYaCMbIC 3HAHUA JId aHalIU3a U O6’B$ICH€HI/DI
SIBIIEHUI OKPYXAloIlIero MUpa M IMPOUCXOASAIIMX B HEM HM3MEHEHHUI, yMEHHs AeNaTh O0OOCHOBaHHBIE
3aKJIIOYCHHA Ha OCHOBE HAYYHBIX q)aKTOB U UMCIOMUXCA MJAHHBIX C HEJBIO IMOJYUYCHHA OTOCTOBEPHBIX
BBIBOJIOB;



CHOCOOHOCTH CaMOCTOSTEIILHO HMCIOJIb30BaTh XMMHWYECKUE 3HAHUS IS PEIICHUS mpodyieM B
PCAIbHBIX JKU3HCHHBIX CUTYAallUAX;

MHTEpeca K MO3HAHUIO ¥ UCCIICIOBATEIhCKON ACITECIHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUI0 U CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJYYCHUIO HOBBIX 3HAHWH 110 XUMHHU B COOTBETCTBUH C )KU3HCHHBIMHU MOTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSIM TPYyIa B Pa3IMUHBIX chepax mpohecCHOHATLHON e TeTbHOCTH.

METAINPEJMETHBIE PE3YJBbTATHI

MertanpeaMeTHbIE Pe3yIbTaThl OCBOEHHS y4eOHOro mpeaMeTa «XHUMUs» Ha YpOBHE CpEIHETo
o0rmiero 00pa3oBaHUs BKIIIOYAIOT:

3HAUUMBIC JI1  (DOPMHUPOBAHHUS ~ MHPOBO33PCHHUS  OOYYAIOUIMXCS — MEXIAUCIMIUTMHAPHBIC
(MeXnpenIMeTHbIC) OOICHAYYHBIC MOHATHS, OTPAXKAIOUIKE IIEJTOCTHOCTh HAYYHON KapTHHBI MHpPa H
crenu(pUKy METOJIOB MO3HAHHMS, HCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsl, BEIECTBO, SHEPTHs,
SIBIICHUE, TPOIECC, CUCTEMa, HAy4YHBIH (AKT, MPHUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HCCIIC0BAaHUE, HAOIIIOICHUE, H3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHHBEpCalIbHbIC yueOHbIC IeHCTBHSA (IIO3HABATE/IbHBIE, KOMMYHHKATHBHBIC, PETYJIATHBHBIC),
obecrieunBaromue GopMHUpOBaHHE (PYHKIIMOHATHLHOW T'PaMOTHOCTH W CONHMAIBHON KOMIICTCHITHH
00yYarOIIMXCS;

CHOCOOHOCTh o0yJaronmxcs UCIIOJIb30BaTh OCBOCHHbIE MEKMCIUTITHHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHUA W yHHUBEpCAIbHBIE ydeOHBIE NEHCTBUS B MO3HABATEIHHON M COLMAILHON
MPaKTHKE.

MertanpeaMeTHbIE — PE3yJbTaThl  OTPAKAIOT  OBJAJCHHE  YHHUBEPCATBHBIMH  yUCOHBIMH
MO3HABATEIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATHBHBIMY JICHCTBHUSIMHU.

OgJiajleHHe YHHBEPCAJbLHBIMU Y4e0HBIMH MO3HABATEIbHBIMU JIEHCTBUSIMH:

1) 6a3oBble JorUYecKue JeHCTBUS:

CaMOCTOSITENEHO (DOPMYITMPOBATh U aKTYaITU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeneyATh TN ASATCILHOCTH, 3aaBasi MapaMeTpbl U KPUTEPUU MX JOCTHIKECHHUS, COOTHOCUTH
pe3ybTaThl AEATEIBHOCTH C TIOCTABICHHBIMH IICIIAMHU;

HCIIOJI30BATh ITPU OCBOCHUN 3HAaHUN HpI/IéMBI JIOTUYECKOI'0 MBINUJICHHUA — BBIACIIATE XapaKTCPHBIC
IIpU3HaKU HOHATHH U YCTaHaBJIMBATh UX B3aMMOCBA3b, HMCIIOJIB30BATh COOTBETCTBYIOUIUC ITOHATHUA JIA
OOBSICHEHHUS OT/ICNIbHBIX ()aKTOB U SBJICHHMIA;

BBIOMPATh OCHOBAHUS M KPUTCPUH ISl KIIACCU(PUKAIIMH BEIICCTB U XUMUYCCKUX PEaKIIUH;

YCTaHaBJIMUBATh NPUYINHHO-CICACTBCHHBIC CBA3HU MCKIAY U3YUaCMbIMU ABJICHUAMMU,

CTPOUTH JIOTHUECKUE pacCyXJeHUs (MHIYKTHUBHBIC, IEIyKTHBHBIC, MO AHAIOTHH), BBIABISTH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMAaTPUBACMBIX SIBJCHHUSAX, (POPMYIHUPOBATH BBIBOJABI M
3aKIIIOYCHHS;

MPUMEHSTH B MPOIECCe MO3HAHUS, UCMONb3yeMbIe B XUMUU CUMBOJIMUYECKHE (3HAKOBBIC) MOJICITH,
npeoOpa3oBbIBaTh MOJICTbHBIC MPEICTABICHUS — XUMHUYCCKHIA 3HAK (CHMBOMN) 3JEMEHTa, XMMHUYECKas
(dbopmyIa, ypaBHEHHE XUMUYECKOW PEaKIMU — PU PEIICHUH YYeOHBIX TTO3HABATEIBHBIX M MPAKTHICCKUX
3aja4, NPUMEHSITh HA3BaHHbBIC MOJEJIBbHBIC MPEACTABICHUSA IJIS BBIABICHHS XapaKTEPHBIX IPHU3HAKOB
N3y4a€MbIX BEHICCTB 1 XUMHUUYCCKUX peaKHHﬁ.

2) 6azoBbIe HCCAEI0BATEIbCKHE €iHCTBUSA:

BJIaACTh OCHOBaAaMH METO/I0B HAYYHOTI'O MMO3HAHNA BCUICCTB U XUMHUUYCCKUX peaKL[HfI;

(dhopMyITUPOBaATh IEIH U 33J]a4d UCCIICOBAHUS, HCII0JIb30BATh MOCTABJIICHHBIC U CAMOCTOSATEIILHO
cOpMyITUPOBaHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA IO3HAHUS M OCHOBBI U (DOPMHUPOBAHHSA
THITOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYKICHHUIA;

BIaJeTh HABBIKAMH  CAMOCTOSATENIHOTO  IUIAHMPOBAHHS W MPOBEACHHUS  YUCHHUYCCKHX
9KCTICPUMEHTOB, COBEPIICHCTBOBATh yMEHHsS HAOMIOMATh 3a XOJAOM MPOIecca, CaMOCTOATEILHO
MPOTHO3UPOBATh €ro Pe3yabTaT, HOpMYIHPOBATh 00OOIIECHHS U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3yIbTATOB UCCIICIOBAHHUSI, COCTABIATH 00OCHOBAHHBIN OTUET O MPOJICIaHHOMN pabdoTe;



MpUOOpETaTh OMBIT YYEHUUECKOH HCCIIe0BaTeNbCKON M MPOEKTHOW JAEATeNbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIILHOMY TOHMCKY METOJIOB PEIICHHs IMPaKTUYECKUX 3ajad,
MIPUMEHEHHIO Pa3IMYHbIX METOA0B O3HAHHUS.

3) padoTa ¢ uHpopManueit:

OPHEHTHPOBATLCSI B PA3IUYHBIX MCTOYHHKAX HHPOpManuu (HaydHO-HIOMYJSIpHAs JHUTEpaTypa
XMMHUYECKOTO COJEp KaHUsl, CIpaBOYHbIE MOcoOus, pecypchl VHTEepHETa), aHATM3UPOBATh MH(POPMALIUIO
pasin4HBIX BUAOB M (OpM MpeAcTaBICHHs, KPUTUYECKH OLEHMBATh €& [OCTOBEPHOCTb U
HEIPOTHUBOPEUUBOCTE;

(dbopMynupoBaTh 3aIpOCHl ¥ MIPUMEHSATh Pa3lIUYHbIE METOJIbI IIPH MOUCKE U OTOOpe MHGOPMALUH,
HEOOXOAMMO¥ JIJTs BRITIOJTHEHNS yUeOHBIX 33724 ONpeIeIEéHHOTO THTIA;

MpuOOpeTaTh OMBIT HCIONB30BAHUSA WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH W
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BBIOMpaTh ONTHMallbHYI0 (opMy TpeAcTaBicHHS WHPOpPMauu (CXEMBI,
rpaduKy, AUArPaMMBbl, TAOJIUIIBl, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KayecTBE CPEICTBa MpU padOTe ¢ XUMHUYECKOH HH(pOpManuei:
NPUMEHATh MEXKIIpeAMeTHbIe ((pHU3uyeckue M MaTeMaTHUeCKHe) 3HAaKW W CHUMBOJBI, (OPMYIIBL,
ab0peBHaTypbl, HOMEHKIATYPY;

UCIIOJIB30BaTh U MPeoOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIAHOCTH.

OgiafieHne yHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JCHCTBUAMH:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYyKAaeMOH TEMbl B XOJ€ AMaiora W/WIM IUCKYCCHH,
BBICKa3bIBaTh HJEH, (HOPMYIHPOBATh CBOM IPEATIOKEHHUS OTHOCHTEIBHO BBIIOJIHEHHS MPENI0KEHHOH
3a/a4u;

BBICTYHaTh C TIPE3CHTAIlMe pe3ylbTaTOB MO3HABATEIBHON JESTENBHOCTH, TOJIYYSHHBIX
CaMOCTOATENbHO WJIM COBMECTHO CO CBEPCTHHKAaMH NPU BBHIMOJHEHWH XHUMHYECKOTO 3KCIIEPHUMEHTa,
MPaKTHYECKOW paboTHI IO UCCIICIOBAHUIO CBOHCTB M3Y4YaeMBIX BEIIECTB, pealn3aluil YIeOHOTO MPOeKTa
1 (hOpMYJIMPOBATh BLIBOJIBI [0 PE3YJIbTATaM IMPOBEAEHHBIX UCCIICAOBAHUM IyTEM COTJIACOBAHUS TTO3UIIMIMA
B X0Ji¢ 00CYKICHUS 1 0OMEHA MHEHUSIMU.

OgianeHne yHHBePCAJbHBIMH PeryJIITHBHBIMH JeCTBHAMM:

CaMOCTOATENBHO TUIAHUPOBATh U OCYILECTBIIATH CBOIO [TO3HABATENBHYIO IEATENBHOCTD, ONPEAETIL
e meNM M 3ajJayd, KOHTPOJMPOBATb M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IpelslaracMblii
QITOPUTM J€HCTBUII NpH BBIIOJIHEHHM YYEOHBIX M MCCIICAOBATEIbCKUX 3a/ad, BhIOMpaTh Haumboiee
3¢ ¢eKTUBHBINA cOcO0 HMX pelleHHs ¢ Y4ETOM IOJy4YCHUS HOBBIX 3HAHUHM O BELIECTBAX U XUMUYECKUX
peaKnusx;

OCYIIECTBIIATH CAMOKOHTPOIIb CBOEH AESITEILHOCTH Ha OCHOBE CaMOAHaJIM3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATBI
10 KJIACC

[IpeameTHbIE pe3yabTaThl OCBOCHUS Kypca «OpraHudecKast XUMUsD) OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUNA O XWMUYECKOH COCTaBIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUPA, POJIA XUMUU B MTO3HAHWUU SBJICHUH MPUPOJBI, B (POPMUPOBAHHH MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOJMMOHW Ui pelleHHS NPaKTUYECKHX 3aaad H
9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOI cpere;

BJIQJICHUE CHCTEMOM XHMMHUYECKHUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONIOJATAIOIIME IOHSITHUS
(XMMUYeCKHld ~ DIIEMEHT, aTOM, OJIJIEKTpOHHAas o00OJOYKa aToMa, MOJIeKyJa, BaJeHTHOCTb,
ANEKTPOOTPUIIATENIFHOCTh, XUMUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas M COKpaIIEHHas),
MOJIb, MOJISIpHAs Macca, MOJSIPHBIH OOBEM, YTIIEPOIMHBIN CKeneT, (QyHKIIMOHAIbHAS TPYIIa, pagukal,
H30MEpUsl, U30MEPBI, TOMOJIOTMYECKUM psAJl, TOMOJIOTH, YIVIEBOJOPOJBI, KUCIOPOA U a30TCOACPIKAIINE
COEIMHEHUsI, MOHOMED, TMOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISPHBIE COCIUHCHUS); TCOPUU H
3aKOHBI (TEOpUs CTPOEHHUS opraHudeckux BemecTB A. M. BbyTnepoBa, 3aK0H COXpaHEHHS MAacCChI
BEIL[ECTB); 3aKOHOMEPHOCTH, CHMBOJHMYECKHUI S3BIK XHMHUHU; MHUPOBO33PECHUCCKHUE 3HAHUA, JICKAIIUE B



OCHOBE ITOHMMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUM, ()aKTOJOTHUECKUE CBEICHUS O
CBOWCTBAaX, COCTaBe, IMOJIyYCHUU U OC30MACHOM HCITOJIb30BAaHUM BAKHEHIIMX OPraHUYECKUX BEUICCTB B
OBITY ¥ MPAKTUYECKOH NIEATEIILHOCTH Y€JI0BEKa;

c(hOPMHUPOBAHHOCTh YMECHHI BBISBISATH XapaKTEPHBIC TMPHU3HAKH TOHATHIA, YCTaHABIMBATh WX
B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOLIME TIOHATHS MPH OIMUCAHUU COCTaBa, CTPOCHUS U
MPEeBpaIIeHN OPTaHUYECKUX COeTHHEHU;

chOpPMHUPOBAaHHOCTh yYMEHHH HCIIONB30BaTh XUMHUYECKYI0 CHMBOJIMKY [UIS COCTaBJICHUS
MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamI€HHOW) (OpMyN OpraHMYECKHX BEIIECTB W
YpaBHEHUH XWMHUYECKHX pEeaKIuil, W3TOTAaBIMBATh MOJEIH MOJIEKYJ OpPTaHWMYECKHX BEIIECTB IS
WUTIOCTPAIIAN WX XUMHUYIECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOPMHUPOBAHHOCTh YMEHHMH yCTaHABIMBATh IPHUHAJIC)KHOCTh H3YYCHHBIX OPTraHUYECKHX
BEIIECTB [0 UX COCTaBY M CTPOCHHUIO K ONpPEACIEHHOMY KJacCy/TpyIie COSAMHEHUH (yIICBOIOPOIbI,
KHCIIOPOJ U a30TCOJICPKAIIUe COCAMHECHMUSI, BEICOKOMOJCKYJISIPHbIE COCAMHEHUS), 1aBaTh UM Ha3BaHUSA
o cuctemarnueckoit Homenknarype (IUPAC), a takke npuBOIUTH TpUBHAJIBHBIE HAa3BAHUS OTAEIBHBIX
OPraHMYECKHX BEIIECTB (ITHJICH, MPOMWICH, aleTWICH, JTHICHIIIMKOIb, TJIHICPUH, (EHO,
(dopManbaeruy, aneTanbleTHui, MypaBbUHAsS KUCIIOTA, YKCYCHAas KHCJIOTAa, OJICMHOBAs KHCIIOTA,
CTeapuHOBasl KUCIIOTA, TIII0K032a, (PPYKTO3a, KpaxMall, IeJUTI0I03a, TIUIIH);

chOpPMHUPOBAaHHOCTh YMEHUS OMPEENATh BHIIBI XUMUYECKON CBSI3M B OPTaHUYECKHUX COCTUHEHUSIX
(omwHApHBIE ¥ KpaTHBIE);

c(hOpMHUPOBAHHOCTH YMEHUS IPUMEHSTh TIOJIOKEHHUS TEOPUN CTPOCHHS OPTaHMYECKUX BEIIECTB A.
M. bytinepoBa misi oOBSCHEHHS 3aBHCHMOCTH CBONCTB BEIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXpaHECHMS MacChl BEIIECTB;

chOPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3UUYECKUE U XUMHUYCCKUE
CBOICTBA TUIHYHBIX MPEACTABUTENICH Pa3IMYHBIX KIIACCOB OPTaHUYECKUX BEIIEeCTB (METaH, 3TaH, dTHIICH,
MPOMWICH, aleTuiieH, OyraaueH-1,3, metunOyramueH-1,3, OSH30J, METaHOJ, 3TAHOJ, STHUJICHTIIUKOJIb,
TIIMIEPUH, (EHOJ, aleTalbJCTHI, MypaBbUHAs M YKCYCHAas KUCJIOTHI, TJIOKO3a, KpaxMal, IeJUIJI03a,
AMUHOYKCYCHAasl KHCJIOTa), WUIIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXKAY HUMH YPaBHCHUSIMHU
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIUil C UCTIOIH30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HMCTOYHUKU YTIIEBOJOPOJHOTO CHIpbs (HE(DTS,
MPUPOIHBIA Ta3, Yrojib), CHOCOOBI MX TepepabOTKM M TPAKTUYeCKOe NpPHUMEHEHHE IPOTYKTOB
nepepaboTKu;

c(hOpMHUPOBAaHHOCTh YMEHHH TMPOBOAWTH BBIYMCICHUS IO XUMHYECKHM YypaBHEHHSIM (Macchl,
00BEMa, KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTa PEaKIWW IO HM3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 MCXOTHBIX BEIIECTB WIIH MTPOTyKTOB PEAKITHH);

c(hOPMHUPOBAHHOCTh YMEHHH BJIQJ€Th CHUCTEMOH 3HaHHMKA 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHMS, HCIOJIb3YEMBbIX B XMMUU TP HM3YYCHHU BEIIECTB M XUMUYECKUX SIBJICHUH (HaOJIO[CHUE,
M3MEpEHUe, JKCIEPUMEHT, MOJCIUPOBAHUE), HUCIOJIb30BATh CUCTEMHBIC XHMHUYECKHE 3HAHUS IS
NPUHATUS PEIICHUA B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHHEM;

chOPMHUPOBAHHOCTh YMEHHU COONIOJATh MpaBHJA IOJL30BAHUS XUMHUYECKOW TOCYyIOH U
nmabopaTopHbIM 000pyJOBAaHMEM, a TaKKe IpaBWia OOpalleHWs C BEMECTBAMH B COOTBETCTBUH C
WHCTPYKIMSIMH TI0 BBITIOTTHEHUIO Ta00paTOPHBIX XUMHUYECKUX OTIBITOB;

chOPMHUPOBAaHHOCTh YMEHHH IUIAHUPOBATh H  BBINONHATH  XMUMHYECKHH  AKCIIEPUMEHT
(mpeBpaleHnss OpraHMYECKUX BEIIECTB MIPU HArpeBaHWH, TOIYUYCHHE ITUJICHA U M3yUYCHHE €ro CBOKCTB,
KaueCTBEHHBIE PEaKIMi OPTaHWYEeCKHX BEIIEeCTB, ACHATypalus OelIKOB NpH HArpeBaHWW, I[BETHHIE
peaknuu OSITKOB) B COOTBETCTBUH C MPaBUIIaMHU TEXHUKH 0€30MTACHOCTH IPH OOPAIIEHNH C BEIIECTBAMH H
J1a00PaTOPHBIM 00OPYAOBAaHUEM, MPEACTABIATH PE3YJIbTaThl XMMHUYECKOTO 3KCIIEPUMEHTAa B (QopMe
3alUCU  YPaBHECHUN COOTBETCTBYIOLIMX peakuid © (OPMYJIHPOBATh BBIBOJABI HAa OCHOBE JTHX
pe3yIbTaToB;



cOPMUPOBAHHOCTh YMEHHIH  KPUTHYECKHM aHAIM3UPOBATh XUMHYECKYI0  HH(POPMAIUIO,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBoi nH(popMauuu, IHTepHET U APYTHX);

c(hOPMHUPOBAHHOCTh YMEHUH COOJIOATH MPaBHiia YKOJIOTHYECKH I1eJIeCO00pPa3HOr0 MOBEACHUS B
OBITY W TPYAOBOH NEATEIBHOCTH B IENSAX COXPAHEHHUS CBOCTO 370POBbS M OKPYXKAIOIICH MPHPOTHON
Cpelbl, OCO3HABaTh OIACHOCTh BO3JCHCTBHS HA >KUBHIE OPraHU3MBI ONPEICIEHHBIX OPTaHUYECKHX
BEIIECTB, MOHUMAas cMbicn mokasarenss [IJIK, moscHITh Ha mnpuMepax CIOCOObI yMEHBINCHHUS U
MPEAOTBPAIICHNS WX BPEJHOTO BO3JCHCTBHS HA OPraHU3M UYelIOBEKa;

JUIst 00YYAIOIIUXCS ¢ OTPAHUYCHHBIME BO3MOXKHOCTSIMU 37I0POBbsI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMHUYECKHX SBIICHUN;

JUIA CJIETbIX W CIIA0OBUIAIIMX OOYYaroIIMUXCs: YMEHHE HCIOJIb30BaTh PEIbe(HO-TOUCUHYIO
cucteMy o0o3HaueHui JI. bpaiis s 3anucu XuMUIeCKuX hopmyJl.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl 0OCBOeHUs Kypca «O0IIast 1 HeOpraHu4IecKast XUMHSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUI: O XHMHUYECKOW COCTABIIIONICH e€CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIA XUMUU B MTO3HAHWUU SBJICHUH MPUPOJBI, B (OPMUPOBAHHH MBIIUIEHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAILHOW TPaMOTHOCTH, HEOOXOIMMOHW I pelleHHs NpPaKTUYeCKHX 3agad H
9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOI cpere;

BJIaJICHUE CHCTEMOM XMMHYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHSITHUS
(XMMHYECKHH DJIEMEHT, aTOM, U30TOII, S-, P-, d- IIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIA, MOJIb,
MOJISIPHBIN 00BEM, BAJICHTHOCTH, JJICKTPOOTPHUIIATEIIHPHOCTh, CTEMECHb OKHCICHHUS, XUMUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAS, METAJUTMYCCKAsI, BOAOPOIHAS), KPUCTALTNICCKAS PEMIETKA, THITHI XUMHYIECCKUX
peaKkuui, pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTHUUYECKAS NUCCOLMALMS, OKHUCIUTEND,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKON peakiny, XUMHIECKOE PaBHOBECHE); TEOPUH U 3aKOHHI (TEOpUS
3JIEKTPOJIMTUUYECKON TUCCOUMALNM, Iepuoanueckuii 3akoH . 1. MenzaeneeBa, 3aKOH COXpaHEHUSI MACChI
BEILECTB, 3aKOH COXPAaHEHHUS U TPEBPAIICHUS SHEPIrUU MPU XUMHUECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUM S3BIK XHUMHUHU, MHPOBO33PECHUYECKUE 3HAHHUA, JISKAIIUE B OCHOBE MOHUMAaHUSA
MPUYUHHOCTH ¥ CUCTEMHOCTU XMMHUYECKUX SBICHUH, AKTOIOTHUECKUE CBEICHUS O CBOWCTBAX, COCTABE,
MONlyYeHNH U OE€30MMacHOM WCIIONh30BAHWN BAKHEHIINX HEOPraHWYEeCKUX BelIeCTB B OBITY U
MIPaKTUYECKOM EATEIbHOCTH YEIOBEKA;

chOPMHUPOBAHHOCTh YMEHHI BBIIBIATH XapaKTepHbIE MPHU3HAKH TOHATHHA, YCTaHABINBATh WX
B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHSATHS MPHU ONMUCAHUK HEOPTraHUYECKUX BEMIECTB U MX
MpEBPALLECHU;

c(hOPMHUPOBAHHOCTh YMEHHH HUCIIOIb30BATh XUMHUYECKYIO CHMBOJHUKY JUIS COCTaBJICHUS (opMyJ
BEIIECTB M YpaBHEHMH XUMHUECKHMX peakuui, cucremarudeckyio HomeHkiatypy (IUPAC) wu
TPUBUATHFHBIC HA3BAHUS OTACIBHBIX HEOPTaHUYECKUX BEIIECTB (YrapHBIN ras, yriaeKUCIbld Ta3, aMMHAK,
raméHas U3BeCTh, HeranéHasi H3BeCTh, MUTHEBAS COJIa, TUPUT U APYTHE);

c(hOPMHUPOBAHHOCTh YMEHUH OIpPENeNsITh BAJICHTHOCTh M CTCIECHb OKHCICHHS XUMUYECKHX
AJIEMEHTOB B COCIUHCHHSAX PAa3IMYHOTO COCTaBa, BHJ[ XMUMHYECKOW CBs3U (KOBAaJICHTHAs, HWOHHAS,
MeTaIUTNYeCcKas, BOJOPOIHAS) B COSAMHEHUSIX, TUI KPUCTALNTUIECKON PElETKH KOHKPETHOTO BEIIeCTBa
(aTromHast, MoIeKyJsApHas, WOHHAs, MeETaJUIMYecKas), XapakTep Cpelbl B BOIHBIX pacTBOpax
HEOPTraHUYECKUX COCAMHCHMIA;

chOpMHUPOBAaHHOCTh YMEHHI yCTAaHABIHWBATh MPUHAIJIEKHOCTh HEOPTAaHUYECKHUX BEIIECTB IO UX
COCTaBY K ONpEneIEHHOMY KJIacCy/TpylIe COeTMHEHHUU (MMPOCTHIC BEIIECTBA — METAJUTHl M HEMETAILIBI,
OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM()OTEPHBIE THIAPOKCHIIBI, COJIH);

c(hOPMHUPOBAHHOCTh YMEHHMI PAaCKPBIBaTh CMBICH Hepuoauueckoro 3axona JI. M. Menneneea u
JICMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, O0BICHUTEIBHYIO U TIPOTHOCTUYECKYIO (DYHKITHH;

c(hOPMHUPOBAHHOCTh YMEHHI XapaKTepPH30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB XUMHUYECKHX
anemeHToB 1-4 mepuonoB Ilepuomamueckoii cucreMbl xumuueckux anemeHtoB JI. M. MeHnneneesa,



WCTOJB3ysl TIOHATUS «S-, p-, d-DJIEKTPOHHBIC OPOUTAIINY, «IHEPTETUUCCKUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTH HM3MEHEHHSA CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HMX COEIMHEHUI N0 NEepuojaM u
rpynnam Ilepuoanueckoit cucteMbsl xumuyeckux 3neMenToB [. . Menneneesa;

c(hOPMHUPOBAaHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OONIME XUMHYECKHE CBOWCTBA
HEOPTraHMYECKUX BEILECTB PA3IUYHBIX KJIACCOB, MOATBEPXKAATh CYUICCTBOBAHHUE T'€HETUUYECKOU CBS3U
MEXIy HEOPraHMYECKHMMH BELIECTBAMU C IOMOLIBIO YPaBHEHHH COOTBETCTBYIOLIUX XUMHUYECKUX
peakLuii;

chOpMHUPOBAHHOCTH YMEHUS KIacCH(DUIIUPOBATh XUMUIECKHE PEAKIIIH 110 PA3TUYHBIM TPU3HAKAM
(urcmy W COCTaBy pearupyrolIuX BEIIECTB, TEIUIOBOMY A(G(EKTy peakIuu, H3MEHEHHIO CTEICHEH
OKHCJICHHSI DJIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YIACTHIO KaTaln3aTopa);

c(hOPMHUPOBAHHOCTh YMCHHHA COCTaBJISATh YPABHEHUS PEAKIMH PA3JIMYHBIX THUIIOB, IOJHBIC H
COKpAaIEHHbIC YPaBHEHUS PEaKINii HOHHOTO OOMEHA, YYUTBIBAsl YCJIOBHS, NMPU KOTOPBIX 3TH PEaKIUU
UIIYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMECHHUU TPOBOJUTH PEAKIMH, MOATBEPIKIAIONINE KaYeCTBEHHBIM COCTaB
pPa3IUYHBIX HEOPraHUYECKHX BEILIECTB, PACIIO3HABATH OIBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIIHE B
BOJIHBIX PAacTBOpaX HEOPraHMUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHN PACKPBIBATH CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEICTBOM COCTABIIEHHS SJIEKTPOHHOTO OaraHca ITHX PeaKIluii;

chOpPMHUPOBAaHHOCTh YMEHHHA OOBSACHITh 33aBHCHMOCTH CKOPOCTH XHMHUYECKOW pEaKIud OT
pasTUYIHBIX (PAKTOPOB; XapaKTep CMEMIEHUS XUMHYCCKOTO PAaBHOBECHS B 3aBHUCHMOCTH OT BHEITHETO
Boznetictus (mpurHIm Jle [laTennbe);

c(hOopMHPOBAHHOCTh YMEHUU XapaKTepHU30BaTh XWMUYECKHE IPOIECCHI, JICKAIIHE B OCHOBE
MIPOMBITIUICHHOTO TTOJIYUCHHSI CEPHON KHCIOTHI, aMMHaKa, a TaKkke COPMHUPOBAHHOCTH MPEICTABICHHMA
00 OOIIMX HAYYHBIX MPUHIUIIAX W SKOJIOTHYSCKUX MPOOIeMaxX XUMUIECKOTO TIPOU3BOJICTRA,;

c(hOPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHMCICHHS C HWCIOJL30BAaHUEM IOHITHS «MacCcoBas
JIOJISl BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUI T'a30B NMPH XUMHUYCCKUX PEAKIUAX, MACCHI BEIIECTBA
i 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE MM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B
pEeaKIMK BEIECTB, TEIJIOBOTO 3(QeKTa peaklMd Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIPEBPAILCHUS U COXPAHEHUS SHEPI UM,

chOpPMHUPOBAaHHOCTh YMEHHU COONOJATh MpaBHJa IIOJG30BAaHUS XUMHUYECKOW TOCYyIOH U
nmabopaTopHeIM 000pyJOBaHMEM, a TaKKe IpaBWia OOpalIeHWss C BEMECTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMH TI0 BBITIOTHEHNIO JTa00paTOPHBIX XUMHUYECKUX OTIBITOB;

c(hOopMHPOBAHHOCTh YMEHHH TJIAHUPOBATH M BBITIONHATH XUMHUSCKHHA IKCIIEPUMEHT (pa3IoKeHNe
MepoKcHIa BOJAOPOJA B MPUCYTCTBUM KaTallu3aTopa, OINpPEJEICHUE CpEeJbl PACTBOPOB BEILIECTB C
TIOMOIIFI0  YHUBEPCATHLHOTO WHIMKATOpPA, BIHUSHHUE PA3INYHBIX (DAKTOPOB HAa CKOPOCTh XUMHYECKOU
peaKIuy, peakiiii MOHHOTO 00OMEHa, KaYeCTBCHHBIC PEAKIIMK Ha CyJIb(ar-, KapOOHAT- M XJIOPU-aHUOHBI,
Ha KaTHOH aMMOHWUS, PEIICHHE HKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMaMm «Metamwisl»y u «Hemeramisl») B
COOTBETCTBUU C TPaBUIAMU TEXHUKU OC30MACHOCTU NMPHU OOpaIllEHUH C BEHISCTBAMU M J1a0OpATOPHBIM
000pyTIOBaHHEM, MPEACTABIATh PE3yJIbTaThl XMMUYECKOTO IKCIICPUMEHTA B (POpPME 3alUCH ypaBHEHHIA
COOTBETCTBYIOIINX peakiuil 1 QOpMYyJIMPOBATh BBIBOABI HA OCHOBE 3THUX PE3yJIhTaTOB;

chOPMHUPOBAaHHOCTh ~ YMEHHH KPUTHUYECKH  aHATU3UPOBATh XUMHYECKYI  HH(OPMAIHUIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MaCCOBON KOMMYHUKAIK, IHTepHET 1 ApyTHX);

c(hOpMHUPOBAaHHOCTh YMEHHUH COONIONATH MpaBHiia SKOJIOTHYECKH IIeIecO00pa3HOr0 MOBEACHUS B
OBITY W TPYAOBOH NEATENBHOCTH B IEJSAX COXPAHEHHUS CBOETO 3I0POBbI M OKPYXArOIIEeH MPHPOTHON
cpelbl, OCO3HABATh OMACHOCTb BO3JCHCTBUSI Ha KUBbIC OPTraHU3MBbI OINPEJEIEHHBIX BEIECTB, MOHUMAs
cmeicn Tiokazarens [IJIK, moscHATP Ha mTpuMepax CHOCOOBI YMEHBIICHHS W TPEIOTBPAIICHHS HX
BpPEIHOT'O BO3JIEHCTBUS HA OPTraHK3M YeJIOBEKa;

JUTSE 00YYAIONIUXCSA C OTPaHUYSCHHBIMA BO3MOKHOCTSIMH 3[IOPOBbS: YMEHHUE MPUMEHSTEH 3HAHUSI 00
OCHOBHBIX JIOCTYIIHBIX METO/IaX NMO3HAHUS BEILIECTB U XUMHUUECKUX SBJICHHI;



JUIS CHETBIX M CNa0OBUAANIMX OOYdYaIOMIUXCs: YMEHHE HCIONb30BaTh Ppebe(hHO-TOUCHHYIO
cucremy obo3HaueHuii JI. Bpaiins mist 3amucu xumuaeckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/t KoHTpoabHbI IIpakTH4eckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI pecypebi
Pa3nes 1. Teopernueckne 0CHOBbI OPraHMYecKON XUMHHU
IIpeamer opranuueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COCTUHEHUM A. 3
M. bytneposa
Hroro no pazneny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIe YIIIEBOAOPOABI — AJKaHbI 2
29 HenpenenbHble yriieBogOPOIbI: aJIKEHBI, 6 1
aJIKa/INEHBI, aTKUHBI
23 ApoMaTn4ecKue yriieBoA0pOIbl 2
)4 [IpupoaHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 |
uX nepepadoTka
Hroro no pazgeny 13
Paszgea 3. Kucaopoacoaepxamnue oprannyeckue coeIuHeHust
3.1 Crnuptel. deHon 3
319 Anbneruasl. KapOoHOBBIE KHCTOTHI. 7 1
CnoxHble 3¢upbl
33 VYrneBonbl 3 1




Hroro no pazneny

13

Pa3znea 4. A3oTcoaeprkaniue opranHmyeckie coeIuHeHus

4.1 AmMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3nes 5. BoicokoMoJIeKyJIsIpHbIE COeIMHEHHSA

5.1 ITnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmeHnoBaHMe pa3je/ioB U TeM uudposbie
Ne i/m P KonrpoJsbnbie | IIpakTnyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuonnuecknii 3akoH
1.1 u [lepuoanueckas cucremMa XUMHYECKUX 3
anemenToB . 1. Menneneepa
12 Ctpoenue BemiecTBa. MHOTOOOpasue 4
' BEIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Merainbl 6 1
2.2 Hewmeranibl 1 1
)3 CBs13b HEOPTAHMYECKUX M OPTaHUYECKHUX )
' BEILIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMUs U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3







INOYPOYHOE IINIAHUPOBAHHUE 10 KJIACC

Konu4yecTBo yacos DJICKTPOHHBIE
Ne Jara
undposbie
n/ | Tema ypoka Kourpoasust | IlpakTuueckue | H3yYeHH
Bcero o0pa3oBaTe/bHbIE
I e padoThbl padoThI A
pecypcsl
HNuctpykrax no Th Ha ypokax XuMHUH.
1 [Ipeamer opranndeckoil XUMHH, €€ 1 4.09
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHHs OpraHMYEeCKUX
2 coenunennii A. M. bytnepoga, eé 1 11.09
OCHOBHBIE ITOJIOKEHUS
IIpencraBienue o kiaaccupuKaum
3 opraHuueckux semects. HomeHnkiatypa | 18.09
(cuctematuyeckasi) U TPUBHUAJIbHbIC '
Ha3BaHUS OPraHUYECKUX BEIIECTB
AJKaHBI: COCTAaB U CTPOEHUE,
4 y 1 25.09
TOMOJIOTHYECKUHN Psijl
Mertan u 3TaH — OpocTeIIne
5 1 2.10
NpeJICTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 9.10
OTUiEH U NPONWIEH — MpOoCcTeNIne
7 P P 1 16.10
IIPEJCTaBUTENIN AJIKEHOB
2 IpakTnueckas padora Ne 1. «Ilomyuyenue | | 23.10
JTWJICHA U U3yYEHUE €TO CBONCTBY '
9 Ankanuensl. byranuen-1,3 n 1




MeTuinoyraaueH-1,3. [lomydenne
CUHTETUYECKOTO KayuyKa U pe3UHbI

ANKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHHH,

10 TOMOJIOTUYECKUH psAll. ALIETHIEH —
MPOCTEHIINI PEICTABUTEND aJTKMHOB

1 Bpluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuumn

12 Apensl: 6eH301 U TOIyoJ1. TOKCUYHOCTD
apcHOB

13 ['eneTnueckas CBs3b yIiaeBOAOPOIOB,
MpUHAAIEKANINX K pa3IMYHbIM KJaccaMm
[IpupoaHbIEe HICTOYHUKH YTIIEBOJOPOAOB:

14 MPUPOHBINA ra3 U MOMyTHBIC HeTIHBIC
ra3el, He()Th U MPOAYKTHI €€ IepepadboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOJOPOAOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE HEPTIHbIE
ra3pl, He()Th U MPOAYKTHI €€ epepadboTKu

16 KonTtposbHasi padora nmo pasaeny
«YTJIeBOAOPOABI»

17 [IpenenbHble OAHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHoJI. BogopoaHas cBsA3b

18 MHoOroaTtoMHsbl€ CIUPTHL: 3TUIEHIIMKOIb U
JIMLEPUH

19 @DeHOoJI: CTPOCHHE MOJIEKYIIb, PU3NUYECKHe
Y XMMHYECKUE CBOMCTBA, IPUMEHEHUE

20 Anbaeruabl: hopManbaerua U

areTanpaerun. Aeron




OI[HOOCHOBHBIG IpCacC/IbHBIC Kap6OHOBBIe

21 KHCJIOTHI: MypaBbUHAsI U YKCYCHas

” IIpakTHyeckas padora Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U 0JIEMHOBASI KUCIIOTHI, KaK

23 IPEJCTaBUTENN BbICIINX KapOOHOBBIX
KHUCJIOT

24 MBpl1a KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, X MOIOIIIEE JEICTBHE
CrnosxHble 3(Upbl KaKk MPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOITU3 CIOKHBIX
3¢upoB

26 Kupsl: runponan3, npuMeHeHue,
OuoIoruYecKas poib KHUPOB
VYrneBoabl: cocTaB, KJIacCHPUKAIUS.

27 Baxwuelinme npencTaBuTeNu: rioK03a,
dpykro3a, caxaposa

73 Kpaxman u nemionos3a Kak NpupoaHbIe
HOJIUMEPHI
KonTpoabsnas pabora nmo pazgeiny

29 «Kucnopoacoepxaiiue opraHuuecKue
COEIUHEHUS»

30 AMMHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI KaK aM(OTepHbIE

31 OpraHUYeCcKUEe COEANHEHUS, UX
Ouosoruueckoe 3Hadenue. [lentuab

39 benku kak mpupoiHbIe

BBICOKOMOJICKYJIIPHBIC COCAMHCHUA




13 OcHOBHbBIE TOHATHUSL XUMHH ) |
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUI
OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMIA. 1
[InacTmaccel, KaydyKkH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

Nuctpykrax no Th Ha ypokax xumuu.
XUMHUYECKUH JIEMEHT. ATOM. DIEeKTPOHHAs
KOH(HTrypanus aTOMOB

3.09

Ilepnonnueckuii 3akoH u Ilepnonnueckas
CHUCTEMa XUMHUYECKUX ieMeHToB /[, U.
MeHneneeBa, uX CBSI3b C COBPEMEHHOMN
TEOpHUEH CTPOEHHUSI aTOMOB

10.09

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKUX JIEMEHTOB U UX COCIUHEHUH 110
rpynnaM u nepuogam. 3HaueHue
MEePUOIMYECKOTO 3aKOHA U CUCTEMBI
xumuueckux aymemMenToB /.M. Meneneena B
pPa3BUTUU HAYKH

17.09

CrpoeHue BemecTBa. XMMHYECKas CBA3b, €€
BU/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBaJICHTHOM cBsi3u. BogopoaHas cBs3b

24.09

BanieHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Crenenr okucienns. Bemecrsa
MOJICKYJISPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

1.10

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
W cTrHHBIE ¥ KOJUIOWIHBIE PACTBOPBI.

8.10




MaccoBas 10/ BEIIeCTBa B pacTBOpC

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COeNNHEHUN. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3INYHbBIX
KJIacCOB

15.10

Knaccugukanus XuMHUECKUX peakiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUHU.
3aKOH COXPaHEHUSI MAacChl BELIECTB; 3aKOH
COXpAHEHUs U MPEBPAIICHUS YHEPTUU ITPU
XUMUYECKHUX PEAKLUAX

22.10

Ckopoctb peakunu. OOpaTUMbIE PEaKIHH.
XUMHUYECKOE PAaBHOBECUE

10

IIpakTHyeckas padora Ne 1. «BiausHue
pa3In4HbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKIIn»

11

Onektponutuyeckas auccounanus. [lousarue
0 BoJiopoiHOM rokasarene (pH) pactsopa.
Peakuuu nonsoro oomena. ['maponus
OpraHUYECKUX U HEOPraHUYECKUX BEUIECTB

12

OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTHE 00 31€KTpOIN3E
pacIuIaBoB U pacTBOPOB COJEH

13

KouTtpoabHas paGora nmo paszaeiny
«TeopeTHyeckne 0CHOBHI XUMHUM»

14

Meranel, ux nosioxenue B Ilepuoanueckoi
CUCTEME XMMHUUYECKHX AieMeHToB [I. 1.
MenneneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. OO1me hu3nvIecKkne CBOMCTBA




MCTAlJIOB

15

CruraBbl METaIOB. DJIEKTPOXUMHYECKUH PsifL
HaIpsKEHUN METaJNIOB

16

XHUMHUYECKHE CBONCTBA BaxKHEHIIINX
MeTaJUIOB (HATpHUH, Kaduil, KaabI[ui, MarHHUH,
ATIOMUHUN) U UX COSUHEHUMN

17

XUMHYECKUE CBOWCTBA XpOMa, MEIU U UX
COEIMHEHUN

18

XHUMHUYECKUE CBOICTBA IIUHKA, JKeJie3a U UX
COECOUHEHUN

19

IIpakTHyeckas padora Ne 2. "Pemenue
HKCIEPUMEHTANIBHBIX 33714 110 TeMe
«Mertams»"

20

HeMeTaJ'IJ'ILI, X IMMOJIOKCHHC B
[Teproanyeckoil cuctreMe XUMUYECKUX
anemenToB JI. 1. Menaeneera u
0COOEHHOCTH CTPOEHHUSI aTOMOB

21

Pu3n4ecKre CBOMCTBAa HEMETAIIJIOB.
AnnoTponusi HEeMETaIoB (Ha IpUMEpE
KHCIIOpOJa, cepbl, hocdopa u yriepoia)

22

XHWMHUYECKUE CBOMCTBA IAJION€HOB, CEPhI U UX
COEIMHEHUN

23

XuMHYecKue CBOMCTBa a30Ta, pochopa u ux
COEIMHEHUN

24

XUMHUYECKUE CBOWCTBA yriaepoia, KpEMHHUS U
UX CO€OUHEHUN

25

[IpuMeHeHrne BaXXKHEUIINX HEMETAVIOB U UX
COECUHEHUN




O06001IeHE ¥ cucTeMaTH3aus 3HaHUi 110
TeMe «HeMmertamiey. Beraucnenus mo

26 YpaBHEHUSAM XUMHUYECKHUX PEaKIHi U !
TEPMOXUMHUYECKHE PACUETHI
IIpakTHyeckas padora Ne 3. «Pemnienue

27 AKCIEPUMEHTAIIBHBIX 3a7a4 MO TEME 1
"HemeTtanan"»

73 KonTposbHasi pabora no remam 1
«Metamie n «HeMeTameny

29 Heopranuueckue u opraHnuecKue KUCaoThI. 1
Heopranuueckuie 1 opraHnuecKiue OCHOBAHMS
AmMdoTepHbIe HEOpraHUYEeCKHe U

30 OopraHuveckue coeuHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BCIICCTB
Ponb xuMuM B 00€CIICUCHUN SKOJIOTHYCCKOM,

31 YHEPTeTUYECKON U MHUIEBOI 0€30MacHOCTH, 1
Pa3BUTUHU MEIUIUHBI
[Tpeacrarnenus 00 0OMKX HAYYHBIX

32 MPUHILMIAX TPOMBIILICHHOTO TOJYYEHUS 1
Ba)KHEHIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MATEPHUAJIOB 1

34 XuMUS U 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34
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