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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTUS
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuon o 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOrO mpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEH, COAEp)KaHMs, pPE3ylbTaToB OOydYeHHs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepLIAIOIIMM ATallOM pPEaju3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJIoBeKa, a TaKKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudyeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oOmiero oopa3oBaHMs CpeACTBaMH y4yeOHOro mpeamera «XUMHsS», COJAepkKaHWE U MOCTPOCHUE
KOTOPOTO ONpeZeNeHbl B IMporpaMMme MO XMMHUH € Y4ETOM CHEHM(PUKM HAyKHM XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ y4ETOM 0OLIMX
Hesell ¥ NPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK MIPaeT 0cOOYI0 pOJib B COBPEMEHHOM
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, KOTopoe (OpPMUPYETCS B XUMHU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOTO Tpylda U
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3ujaTelibHas, Kak HayKa
BBICOKMX TEXHOJIOTUH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPTreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M MPHHLUMIAMH CpeIHEro oOIiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsromuMu  npeaMera «XuUMUS» ABISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «O01as 1 HeOpraHMyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAaHUH 10 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUH U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHue JTaHHONH CHCTEMBbI 3HAHHMA
Opyd HM3Y4YCHUHU IpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumus» U «O01mas 1 HeopraHuueckas
XUMHUA» chopMUpOBaHa B NIPOrpaMMe 110 XUMHUHM HAa OCHOBE CUCTEMHOIO IOJXOJa K U3Y4YEHUIO
y4yeOHOro Martepuasia M oOOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBaIOTCs Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHMS OPraHUYECKUX COCIAMHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHMYECKUX U IJICKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
CeneHusi 00 M3ydaeMbIX B Kypce BELIECTBaX JAarOTCSl B PAa3BUTHUU — OT YIJIEBOJOPOAOB J0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHHHA. B Kypce opraHmdeckoil XUMHM MOJIY4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00ILIero oOpa3oBaHUS IEpBOHAYAJIbHBIE
IPECTaBICHNUs O XUMUYECKOM CBSA3M, KIacCU(PUKALIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEAKIIUHU.

[Ton HOBBIM YIJIOM 3peHHUsl B NpeAMETe «XUMHUS» 0a30BOr0 ypOBHS paccMaTpUBAETCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKasi XUMHUD» O00yUJarOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3UIHH,
riy0Xke TMOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOIaromiei 1o
OOBICHSAIONIEH U IPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHUM O BaXKHEWIIMX BEILECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
MIPUMEHEHNH, a TAKXKE 0 XUMUYECKUX PEAKLMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKaHUS
nomonHsercs B Kypcax 10 wum 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHH C JPYTMMHM HAayKaMH, pAaCKpbIBAIOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOpPYECTBA B 00JIACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pereHus
WUHTEJUIEKTYAJIBHBIX M DKCIEPUMEHTAIBHBIX HCCIIEN0BATEINbCKUX 3a7ad. B memom coxepxanue
yuebHoro npeamMera « XUMUS» JaHHOTO YPOBHS M3yU€HUSI OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /71l MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM M CTPOCHHUEM, IIO3HABAEMOCTb IPUPOIHBIX SIBJIEHUN IYTEM SKCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUHUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
JYHEPIreTUYECKUX PECYPCOB, ChIPbA, CO3aHUs HOBBIX TEXHOJIOTUI U MaTEPHUAIIOB.

B mnnane pemieHust 3ajad  BOCHHUTAHUS, PAa3BUTHUS M COLMAIM3AIMU  OOYYAIOLIMXCS
INPUHATBIE NMPOrPaMMOM IO XMMHHU MOAXOABl K ONPENENICHUIO COJEPKAHUS W IOCTPOEHUS
npeaMera NpeAycMaTpuBaoT (POpMUPOBAaHME YHMBEPCAIbHBIX YUYEOHBIX NEMCTBUM, MMEIOLIMX



0a30Boe 3HaUEHUE I PA3IUYHbBIX BHIOB JEATEILHOCTH: pEIIeHUs Mpo0eM, MOUCcKa, aHalIu3a u
0o0paboTku wuH(pOpPMAIMK, HEOOXOMUMBIX JJsI NPUOOPETEHUS ONbITa NPAKTUYECKOH U
MCCJIEI0BATENHCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mpakTtuke npenoaBaHus XUMUHM KaK Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTepUCTUKU IIeJiell M3y4YeHHs MpeAMeTa HampaBiIeHUEM IEePBOCTEIEHHON 3HAYUMOCTU
TPaIMLUMOHHO TMpHu3HAETCS (QOPMUPOBAHHME OCHOB XUMHYECKOW HAyKH Kak o0iactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OIIPEEIICHUIO LIEIel N3YUEHHUs [IPEIMETA SIBJISIETCSI BIIOJIHE OIIPAB/IAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3y4eHUsS MpeaMera «XHUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAaHUW KaK Ba)KHEHIIEH CoCTaBIsIOLIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHUH XHMHH, OCBOCHHWE S3bIKA HAYKH, YCBOCHHE W
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX ISl MIPHUOOPETEHUsI YMEHUI OpPUEHTUPOBATHCS B
MHUPE BEIIECTB U XMMHYCCKHUX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJIEC, B MPAKTHUUECKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAOJNIOJICHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOACHUEM TMpaBuil 0Oe3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, comepkaTenbHasi XapakTEepUCTUKa Ielei U 3a/1ay U3yueHus mpeaMera B
porpaMMe Mo XMMHH YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMU
B cucTeMe cpeaHero ooOmiero ooOpazoBanus. CeroaHss B MpeNoJaBaHUM XHUMHUU B OOJbIIEH
CTEMEeHH OTAAETCS TNPEANOYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi oOOydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allnu,
BIIAJICIONIET0 HE HAOOpOM 3HAHUM, a (PYHKIIMOHAILHONW T'PaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBsa3u ¢ oTUM Tpu M3ydeHMH TMpeaMera «XHUMHS» JOMUHUPYIOLIEe 3HA4YCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

ajanTanus OOYyYalIIUXCS K  YCIOBUSM  JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDPA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPHHSATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMCHECHUEM;

dbopMupoBaHue Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BAXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JJIs OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;



pa3sBUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
00y4aromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO IPHOOpPETaTh HOBBIE 3HAHHUS IO XHMHU B
COOTBETCTBUH C )KM3HEHHBIMU IMOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIIOHHBIE
TEXHOJIOTUH ISl TIOMCKA M aHAIM3a Y4eOHOHM M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMUYECKOTO
COJIEp/KaHuUs;

(dopMHpOBaHUE U Pa3BUTHE y 00YUYAIOLIMXCS aCCOLMATUBHOIO U JJOTMUYECKOI'O MBIIIUICHUS,
HaOJII0OAAaTEIbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBbI, B
YAaCTHOCTH, IIPH IUTAHUPOBAHUM U MPOBEICHUM XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTM B T'yMaHHUCTUYECKOM HaIpaBIEHHOCTU
XUMHUM, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIBHBIX  MPOOJIEM  paIlOHAIBHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3/10pOBbIO, @ TAK)K€ IMPUOOPETEHUS OIbITA MCIIOIb30BAHMSI MMOTYYEHHbBIX 3HAHUM JUIsl IPUHATUS
I'PaMOTHBIX PEIIEHUH B CUTYalMsIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B ydebHOM mutane cpemHero obuiero oopazoBaHus npeaMeT «XHUMus» 0a30BOro ypOBHS
BXOJIUT B COCTaB MpeIMeTHOI obnacTu «EcTecTBeHHOHAYUYHbIE TPEIMETHI».

M3yueHne XUMHUM Kak 4yacTU INpeaMeTHOM oOnactu «EcTecTBEeHHOHayuyHbIE MPEIMETHI»
OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3iX ¢ npeameramu: «OOmiectBo3Hanuey», «I'eorpadusy,
«/JInreparypar, «UHpopmarukay, «Marematukar, «OCHOBBI 0€30MacCHOCTH
KHU3HEICATEILHOCTHY, «bromorusy .

BocnurarenbHblii NOTEHIMAT TPEAMETA « XUMHUSL.» PEAUTU3IYETCS YEPE3:

IpUBJCUEHHE BHUMAHUSA OOYyYalOIUMXCA K IIEHHOCTHOMY AacCHeKTy M3Y4aeMbIX Ha YpOKax
SBJICHUM, OpraHu3alMio HX paboThl C IMOJyyaeModl Ha YypoKe COLMaIbHO 3HAUYMMOMU
uHpopManvell — MHULMUPOBAHHE €€ OOCYKIEHMs, BBICKAa3bIBAaHUS OOYUYAIOIIMMHUCS CBOETro
MHEHHS IO €€ MOBOJLY, BBIPAOOTKH CBOETO K HEH OTHOIIECHUS;

JIEMOHCTpalMI0  O0YyJaromUMCsl IPUMEPOB OTBETCTBEHHOTO, TPaKAAHCKOTO MOBEICHMS,
MIPOSIBJIICHUST YEJIOBEKOIOOUST U T0OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB
JUISL YTEHUS, 3a/1a4 JIJIS1 peLIeHUs], TPOOJIEMHBIX CUTYyaluid 1Ji1 00CYKEHHUS B KJIacce;
NPUMEHEHHE Ha ypOKaxX MHTEPAKTUBHBIX (OpM pabOTHI C OOYUYaAIOUIMMUCS: MHTEIUIEKTYalIbHBIX
UTp, CTUMYJIMPYIOIIUX IMO3HABATEIbHYI0 MOTHBALIMIO OOYYAIOIIMXCS; NUIAKTUYECKOro Tearpa,
I7le TMOJy4YeHHbIe Ha YpOKe 3HaHMs OOBITPHIBAIOTCS B TeaTPalbHbIX MOCTAHOBKAX; JUCKYCCHIA,
KOTOpbIE JIal0T OOy4aromMMCs BO3MOXKHOCTh HPUOOPECTH OMBIT BEJIEHHS KOHCTPYKTHBHOTO
JMajnora; TpynmnoBoi paboThl WM paboOThl B Mapax, KOTOpbIe ydaT OOydarolIMXCsl KOMaHIHOU
paboTe 1 B3aMMOJIECHCTBUIO C IPYTUMH 00Yy4aroIMMHUCS;

WHUIUMPOBAHUE U TMOAJEPKKY HCCIEI0BATEIbCKONW NEATENbHOCTH OOy4arolmmxcs B paMKax
peanu3al MMU WHAWBHIYaTbHBIX W TPYIIIOBBIX HCCIEIOBATEIBCKUX IPOEKTOB, YTO acT
00y4aromuMcsi BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSATEIBLHOTO PEUICHUS] TEOPETHUECKOMN
po0JieMbl, HaBBIK T€HEPUPOBaHUSI U 0OPMIICHHSI COOCTBEHHBIX HJEH, HABBIK YBA’KUTEIHHOTO
OTHOIIEHHUSI K YYXUM HJesM, O(QOpMIEHHBIM B paboTax Jpyrux HCCieoBaTeNel, HaBbIK
nyOJIMYHOTO BBICTYIUICHHUS MEpe]] ayAUTOpueii, apryMeHTUPOBAHUS U OTCTauBaHUs CBOEH TOUKHU
3peHus;



OO01mee 9nciio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpaszoBanusi, cocrapisier 68 vacoB: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC
OPI'AHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHHU

IIpenMeTr opraHMYeCKO XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YECHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequnennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOPMYIJIBI OpPraHWYECKHX BEIIECTB. [ OMoiorus,
nu3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kimaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpraHMYECKUX COEJMHEHUIN (cucreMaruyeckas) M TpPUBHUAJIbHBIE HAa3BaHUS Ba)KHEUIIMX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBpAILEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepuajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALlMOHHBIX ONBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUM (IJIaBJI€HKE, OOYIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYECKMH psia. MeTaH um 3TaH — mpocTeuiiue
IPEJICTAaBUTENIN aJKaHOB: (U3MYECKUE M XMMHMUYECKHE CBOMCTBA (peaKiUM 3aMEIleHus U
TOPEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — NPOCTEUIINE
NpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpPOBAHUS, TUAPATALlUHU, OKUCIICHHS U TIOJIMMEpU3allun ), OJydeHne U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
POCTEHIINN MPECTaBUTEND AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIK, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3MUECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
rajJJoreHUPOBAaHUS W HUTPOBAHUSA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITUMU K Pa3IUNYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHblil ra3 u nomytHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEeperoHka, KpPEeKUHT
(TepMHuUecKHid, KaTaTuTUYECKUi), nuponu3. [IpoaykTel nepepaboTku He)TH, UX TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

OKCHEpUMEHTAIBHBIE METOJIbl M3YUYEHHUs BEIIECTB M MUX MPEBpAILEHUI: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTb» u «Yronsy», MogenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIECHHE INPAKTHYECKOW pPaOOTHI:

MOJTYYeHHUE STHJICHA U U3YYCHHUE €T0 CBOMCTB.
PacuérHrle 3agayn.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTAa PEAKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckmue coeMHeHNs

[IpenenpHbIe ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XUMHYECKHE CBOWCTBA (peaklUu ¢ aKTHUBHBIMU METaJJIaMH, T'aJIOT€HOBOJOPOJAaMHU, FOPEHHE),
npuMeHeHue. Bogopoueie cBsI3u Mexay MoJIeKyJaMHu cupToB. JlelicTBUe MeTaHoJa U dTaHoJa
Ha OpPTraHu3M YeJIOBEKa.

MHoroaromMHbie CHUPTHI. DTWICHIVIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOECHCTBHE CO IIETOYHBIMUA METAJNIAMH, KAUECTBEHHAs peaklns Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STUJICHTJIUKOJISL.

@eHoNI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne genona.

Anpaeruapl U kemowusvl. DopManbaeruj, aneTalbIeTUI: CTpoeHHe, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIINH),
MOJTyuYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHHe, PU3NICCKUEe M XUMUICCKUE CBOMCTBA (CBOIMCTBA, 00IIME IS KJIacca KUCIIOT, PEAKITUs
sTepudUKanMu), ToNydeHHe U mpuMeHeHne. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

CrnoxxHble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONU3 CIOKHBIX (UPOB.
Kupsl. I'maponus xupos. [IpuMenenne xxupoB. buonoruueckas poib KUPOB.

YrneBoabl: coctaB, KiaccupuKalus yrieBoI0B (MOHO-, TU- U Moaucaxapuisl). [ moko3a —
HOpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYJbl, (PU3UYECKHE U XMMUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJACHHE B TMPUPOJIE,
npuMeHeHue, ornonoruyeckas posib. orocunTes. @pyKkTO3a KaK HU30MEP TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
Ou3nyecKkue 1 XUMUYECKHE CBOMCTBA KpaxMana (THIPOJIN3, KaYeCTBEHHAs PEaKIUs C HOAO0M).

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUs BEIIECTB M HX MPEBpaIICHUIl: MpPOBEICHUE,
HaOJIoIeHHe W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
pPEaKIuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE HTaHoia okcugoMm meau(ll)), MHOTOATOMHBIX
crupToB (B3ammMojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3aumopeiicTBue
Kpaxmajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPAacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnbie 3amaun.

Boluricnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa
UCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, O00bEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie coeIMHEHNS.



AMUHOKHMCIOTBI Kak aM(OTepHble OpraHudyeckue coeluHeHus. Pusndeckue U
XUMHUYECKHE CBOIICTBA aMUHOKMCIOT (Ha IpuMepe INIMLKHA). buonormueckoe 3HadeHHe
aMUHOKHCIIOT. [lenTuast.

benku kak mpupoaHble BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasl CTPYKTypa OenkoB. XHMMHMUECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
Ka4eCTBEHHbIE pEaKIMH Ha OENKH.

OKclepUMEHTalIbHbIE METOJbl W3YYEHHUs BELIECTB M MX IpeBpallleHuil: HaOirofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUU, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKyIsIpHbIE COeUHEHHS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAs MOJeKyspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U TOJIMKOHICHCALINS.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX MPEBPAILEHUIN: 03HAKOMIICHUE C
o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYYKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuszanus MeXnpeIMETHBIX CBA3€H IPU M3y4EHUU OpraHudeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl YEpEe3 HCIOJb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSITUM, SBJISIOUMXCSA CUCTEMHBIMU JJIS1 OTJIEJIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAYYHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPIeTUYECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BellecTB B OpraHusMme, (OTOCHHTES,
OHMOJOTUYECKH aKTUBHbBIE BellecTBa (OEIKHU, YIIIEBOIbI, KHUPHI, (PepMEHTHI).

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

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PallMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKHE MTpernapaThl, MaTEpHUasbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAs OO0OJIOUKA.
DHepreTUYecKre ypOoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anemeHTbl. OCOOCHHOCTH
pacrpeieNieHus: SJIEKTPOHOB MO0 OpPOUTANISIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETBHIPEX MEPUOJIOB.
DneKTpoHHas KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NEpUOAUYECKOTO 3aKkoHAa U Ilepmoamueckoil CHCTEMBl XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHHUS CBOMCTB XMMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB
0 TPYIIaM U epruoaam. 3HaueHrue MEepUoIUYECKOro 3aKOHa B Pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BHUIbl XUMHUYECKON CBsI3U (KOBaJICHTHAsI
HEMOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJimdeckas). MexaHu3mbl 0Opa30BaHUsI KOBAJIEHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIA W JIOHOPHO-aKIETITOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTb.
DIIEeKTpOOTpULIATENBbHOCTh. CTeneHb OKUCieHUs. IOHbI: KATUOHBI U AHWOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHMS. 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[Tonsitue o AucHepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1015
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HoMeHkIarypa HEOpraHWYecKuX
BEIECTB. ['eHeTHyeckas CBsI3b HEOPraHWYECKHMX BEIIECTB, NMPUHAMICKANIMX K Pa3TUIHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pPEaKIUi B HEOPraHUYeCKOW u
OpraHMYECKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CKOpoCcTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakuuy.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTrdeckas auccouuanus. CuiabHble U cialdbie 37eKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUsI BEHIECTB M UX MPEBPALICHUN: JEMOHCTpPALIMS
tabmun «llepuoanueckas cucrema xumuueckux sneMmeHToB J[. M. MenneneeBa», u3ydeHue
MoJielie KPUCTAJUIMUECKUX pPemEToK, HaOJMI0JAeHHe | OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OTpezieNieHUE Cpe/ibl PaCTBOPOB BEILIECTB C MOMOIIbI0 YHHUBEPCAJIBLHOTO WHIMKATOpA, pPEakluu
MOHHOTO OOMEHa), MpOoBEJIeHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINM».

Pacuérnbie 3anaumn.

PacuéTel M0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHATHUS «MACCOBAasi 0JI BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenne HemerauioB B Ilepuogumdeckoil cucreMe XMMHYECKUX
anemeHnToB JI. M. MennaeneeBa M 0COOEHHOCTH CTpoeHHsI aTomoB. Du3myeckue CBOWMCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAIOB (HA IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BAXKHEHITMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KPEMHUS) U UX COEIMHEHUM (OKCHI0B, KUCIOPOACOAEPKALUIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSIUHEHUH.

Meramisl. [lonoxenue meramios B llepuoauueckoil cucteMe XMMHYECKUX AJIIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmume



¢uszndeckue cpoiicTBa MeTauioB. CIlaBbl METaUIOB. DJIEKTPOXUMHUYCCKHUH Psii HANPSHKECHUIN
METaJlIOB.

XUMHYECKUE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATpUM, KaJluid, KaJdblMd, MAarHUu,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUM.

O61me cnocoObl MOTyYeHHsI METaJUIOB. [IpiMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCIEpUMEHTAJIBHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IIPEBPALLCHUN: H3Y4YCHHE
KOJUIEKIMM «MeTaylibl M CIUIaBbl», 00pa3llOB HEMETAJIOB, PELIEHHE SKCIEPUMEHTaIbHbBIX
3ajay, HAOJMIOJEHME M  ONMCAaHUE JEMOHCTPAllMOHHBIX U  JAaOOPAaTOPHBIX  OIBITOB
(B3aMMOAEHCTBUE THIPOKCUAA ATIOMUHMS C PACTBOpPAMHU KHCJIOT U ILEeJOouYel, KauyeCTBEHHbIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOILYKTOB PEAKILIUH, €CIIM OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS U )KU3Hb

Ponp xuMuu B 00ecrie4eHnn SK0JIOTMYECKOM, S3HepreTUYecKoi 1 MuUIIeBoil 6e30MacHOCTH,
pazBuTUM MenuuuHbl. lloHATHE O Hay4yHBIX METOJAxX IIO3HAHUS BEILECTB M XUMHYECKHX
peaKuHuii.

[IpencraBnenuss 00 OOLMX HAyyHBIX MPUHLUIAX I[POMBIIUIEHHOTO IOJIyYEHUs
BAKHEHIINX BELICCTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUANIOB: Ba)XKHEWIINE CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XVUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6e30MacHOr0 UCIOJIb30BaHUsI ITPENapaToB ObITOBOM XUMUH B TOBCETHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaMeTHBIX CBA3€H NMpU U3y4eHUH OOIIel M HEOPraHUYEeCKOH XMMHHU B
11 xnacce ocyuiecTBiseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHITHH,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
pPaZoaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIleCTBA, PU3NYECKUE BEINYNHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTbD.

buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TOJIE3HBIE HCKOMAaeMble, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKasd  IPOMBIIIJIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTEINIbHBIX MaTepuaios, CEJIbCKOXO351ICTBEHHOE IIPOU3BOCTBO, MUIIEBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass NPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
[IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUajOB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTS,
HAaHOTEXHOJIOTUH.






I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBAHHUS K pe3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
porpaMM cpegHero obuiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBHM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHHA
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKOW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBATbCSI B CBOEW JAESITEIBLHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, TMPUCYIIUMH LEJIOCTHOW CHUCTEME XHMHYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYCCKOW KYJIBTYPhl M CIIOCOOHOCTH CTaBUThH ILETH U
CTPOUTH JKU3HEHHBIE TIAHBI.

JluyHOCTHBIE pE3yNbTaTbl OCBOEHUs MpeaMeTa «XUMHUS» JOCTHUTAIOTCS B €IUHCTBE
yueOHOM M BOCMUTATENBHOM JEATEIHbHOCTH B COOTBETCTBUU C T'yMaHHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHU M TIpaBUJIAMHU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTHU 00YyYaIOIIUXCSI.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTPAKAIT cHOPMUPOBAHHOCTH
OTBITa TIO3HABATEIBHON W MPAKTHYECKON JEATENHHOCTH OOYYAIOMIMXCS 10 pean3aluu
MPUHSTHIX B OOIECTBE IIEHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATETLHOCTH MPHU CO3AaHUU YICOHBIX MPOEKTOB,
peIIeHNH yUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITOJIHEHHH XUMUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, TIOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJKM3E Pa3INYHBIX BHJIOB YUYEOHOU IEATEeIHbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUYECTBEHHOM

XHMHH,



YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTUYECKOIO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKCHHUS HAYKU €CTh pe3yJbTaT JJIUTEIbHBIX HaOII0ICHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHUBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHaJu3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'0 CO3HAHMS, ITUYECKOr0 MIOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IOBEICHUE W IMOCTYNKM CBOUX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICCTBUM STUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil 0€30MacHOr0 OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MMOBCEAHEBHOU
JKU3HU U B TPYAOBOW J€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUA TOCJICACTBUI U HEMPHUATUS BPEIHBIX MPUBBIUCK (YHMOTPEOJEHUS aJKOToJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKONW JESTEIbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITETLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH NPAKTUYECKUX 3a7ad COLUAIBbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pazIuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH JACSATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHH OOpa3oBaHUS,
Oynymieil mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH IIeNIECO00Pa3HOT0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIMSHHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM M COLIMATBHOM CPEJIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIIOIB30BaHUS JOCTHKCHUH XUMUU JJIS PEIICHHS BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIUX BpPEI OKPYXKaloIled MpUpOIHON cpene,
YMEHHsI TPOTHO3UPOBATH HEOIArONpUSTHBIC HKOJIOTHMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYHs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B



[I03HABATEIbHOM, KOMMYHUKAaTUBHOHN M COLIMATIBHOIN MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOOHH;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

IOHUMAaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEIOCTHOTO MPEACTaBIECHUs 00 OKpyXKaroleM
MHUpPE KaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH JJIs COBPEMEHHOW NMBHIM3ALMU: B €
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, NUIIEBOH M JKOJOTMYECKOM O€30MacHOCTH, B pPa3BUTUM MEIULIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTH: IIOHMMaHMsI CYIIHOCTH METOJNOB II03HAHUA,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIUX B HEM H3MEHEHUH,
yYMEHHUS ieJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M UMEIOIIMXCS TAHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENTLHO MCIIOIh30BATh XMMUYECKHE 3HAHUS JJIS PEIICHHs TIpo0iIieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K ITO3HAHUIO U MCCIIE0BATENbCKOMN ACATENBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmMeTHsle pe3yNbTaThl OCBOSHHS YYEOHOTO TpenMmera «XUMHs» Ha YpOBHE
cpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HaYMMBble IS (POPMHUPOBAHMSI MHUPOBO33PEHUSI OOYYAIOUIMXCS MEKIMCIUILTHHAPHBIC
(MEXTIpeMETHBIC) OOLICHAYYHBIE TOHSATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOH KapTUHBI MUPA
n cneumi)m(y MCTOOOB IMMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HaYyKax (MaTepI/Iﬂ, BCIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, HAY4YHbIH (akT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, HCCIIe0BaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT U JIPyTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
pETrYIATHBHBIE), oOOecreunBaromme (GOpMUpOBaHUE (YHKIMOHAILHOH TPaMOTHOCTH U
COIMAJIbHOM KOMITETCHIIMH 00YYaIOIINXCS;

CIOCOOHOCTh ~ OOYYalONIMXCS  MCIIONIb30BaTh ~ OCBOCHHBIE  MEXKIUCHUILUTUHAPHEIE,
MHPOBO33pPEHYECKUE 3HAHHMS M YyHUBEpCAJbHbIC y4YEeOHbIC JCHCTBHS B MO3HABATEIbHOW WU
COIIMAIbHON MPAKTHKE.



MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJCHHE YHUBEPCAIBHBIMU y4E€OHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMU.

OBgi1ajieHHe YHHBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITENILHO  (DOPMYJIUPOBATh M aAKTyaJIM3WpPOBATh MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTpEAeNATh LENH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHIKECHHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TIOHSATHH M YCTAaHABIMBATh WX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIACCU(PUKALIUY BEIISCTB U XUMHYECKHUX PEaKIIHIA;

yCTaHaBIUBATh MPUUNHHO-CIICJCTBEHHBIE CBS3H MEX1Y N3Yy4aeMbIMH SIBJICHUSMU,

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIOIb3yeMble B XUMHHU CHMBOJUYECKHE (3HAKOBHIC)
MO/IeJId, TPe0oOPa30BhIBATH MOJICIHHBIC MPEACTABICHUS — XUMHUUECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHUYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX W TMPAKTUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEIACTaBICHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMHYECKUX PEaAKIIHil.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHiA;

dbopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUSA, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HABBIKAMHU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUsI HAOMIOAATh 32 XOJOM MPOIECCa, CAMOCTOSITEIIBHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMynaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATE 0OOCHOBAHHBIN OTUET O MPOCITAHHON
pabore;

nprOOpeTaTh ONBIT YYCHHUECKOH HCCIeIOBATENIbCKOW U TMPOEKTHOM JesSTENbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pEUICHHS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHGOpMAIUK  (HAYYHO-TIOMYJISIpHAS
auTeparypa XHMHYECKOTO COJEpKaHUWs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),
aHAJTM3UPOBaTh HMHPOPMAIMIO PA3IMYHBIX BHUIOB H (OpPM MpeacTaBiIeHUs, KPUTHUICCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampochl W MPHUMEHSATH pa3IHYHbIE METOABI NpHU TOUCKEe U OTOOpe
uH(pOopMaIui, HeOOXOAUMOM ISl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpHOOpPETaTh OMBIT WUCMOJIB30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BHIOMpAaTh ONTUMAIBHYIO (HOpPMY MpeacTaBiIeHUs HHPOPMAITUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpoOpMaLKel: MPUMEHSATh MEXIpeIMETHbIE ((QU3MUECKHe W MaTeMaTW4ecKHe) 3HAaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IIPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIAHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3ajJjaBaTh BONPOCHI 110 CYLIECTBY OOCYXk/1aeMON TeMbI B XOJI€ UAJIOra U/WIU JIUCKYCCUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU IPEUIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATEIBHON AEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBINOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, TPAKTUUYECKOW pabOThl TO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluy y4eOHOro mnpoekta M (OpMyIMpPOBaTh BBIBOJbI 10 pPE3yJibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM TyTEM COTIacOBaHMsI TO3ULMI B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.

OBgJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENIBHYIO AEATENbHOCTb,
ompenenss e€ eI W 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allTOPUTM JIEHCTBHI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Haubosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM IMOJIyYE€HHs HOBBIX 3HAaHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHaIW3a U
CaMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHBIC pE3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNH O XWMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM ISt
pelieHusT TPAaKTHYECKUX 3adad M HSKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJla, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIH O0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMUYECKUH pPsiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAMHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. bytiepoBa, 3akOoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMIA, JICKAINIUE B OCHOBC ITOHHMMAHUSA
MPUYMHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,



cocTaBe, OJy4YeHUH 1 0€30I1aCHOM UCIOJIb30BaHUHU BAXKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y IIPaKTUYECKOM J1eATENbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHbIC MPU3HAKH MOHSITUHN, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaniéHHON) (popMysT opraHMuYecKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX pEaKlWi, U3rOTaBIMBATh MOJEIU MOJIEKYJl OPraHMYECKUX BELIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHH YCTaHABIMBATh NPUHAIJIC)KHOCTh U3YYEHHBIX OPTraHUYECKUX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPyIIe COEAMHEHUH
(yrmeBomoposl, KHCIOPOA M  a30TCOAEpXKAIME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHHsS OTAEIHHBIX OPraHMYECKHX BEIIEeCTB (STHIJICH, MPOMHIIEH,
aleTUIICH, STWICHIVIMKOJb, TIUIEpUH, (QeHoid, GopManbAeruj, ameTaibAeru, MypaBbUHAS
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTa, TJIIOK03a, (GPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEACTATh BHUIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. ByrmiepoBa st 0ObsSICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEJCTaBUTENIEH PA3IMYHBIX KJIACCOB OPIraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, ASTWIEH, NPONWIEH, aleTuieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalblerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CBIPbS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOAYKTOB NEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUUCICHHUS 110 XUMHUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU O H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKInN);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HWCIIONB3YEMbIX B XHMHU TIPH H3YYCHUH BEIIECTB M XHUMHUYECKHX SBICHUH
(HaOmrofieHMe, UW3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUUIs IPUHATHUS PEIIeHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEIIECTBAMU M UX NMPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATh MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYH0H U
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXKe MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSMHU TI0 BBITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;



c(OpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBIMOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus1 OpraHU4YECKUX BELECTB IIPU HAarpeBaHUU, IOJYyYEHUE ITUIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHBIC pEaKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OENKOB Tpu
HarpeBaHUU, IIBETHBIE PEAKIIMU OEITKOB) B COOTBETCTBHU C MPAaBUIIAMU TEXHUKM 0E30MaCHOCTU
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHUEM, NPEICTABIATh PE3yJIbTaThl
XUMHYECKOT0 S3KCrIepuMeHTa B (opMe 3alucd YpaBHEHUU COOTBETCTBYIOLIUX pEAKIUl u
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUUYECKYI0 HH(OpMAIUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoi nHpopmanuu, UHTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
NOBEJCHUA B OBITY M TPYJIOBOH [EATENPHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbI U
OKpYXKarollled IPUPOJHOM cpenbl, OCO3HABaTh ONACHOCTh BO3ACUCTBUS HA JKHUBBIE OPraHU3MBbI
ONpeAeNEHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHaTe Ha
npuMepax crocoObl YMEHBIICHHS M MPEJOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HA OpraHU3M
YeIIOBEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXCsi: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KJIIACC

[IpenMeTHbie pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XHMHUU B TO3HAHWUU SBICHUH TPUPOIBI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTHU, HEOOXOAMMOM JUIs
pCHICHI/Ifl HpaKTI/ILIeCKI/IX 3a4a4 U DOKOJIOI'MYCCKU 06OCHOBaHHOFO OTHOIICHUSA K CBOGMy
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHWUW, KOTOpPAs BKIIOYAET: OCHOBOIOJAraroIIne
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKasi, BOJOPOIHAS),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHL,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKONW  peaKIMHM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHcconManuu, nepuoaudeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHeHI/Iﬂ MacCChl BEIIIECTB, 3aKOH COXpaHeHI/IH 158 npeBpameHHﬂ 3Hepr1/m HpI/I XUMHUYCCKUX
pEaKIusaxX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHHUS MPUYMHHOCTU U CHUCTEMHOCTH XHMMHYECKUX SBJICHHH,
dakTosornuecKrue CBEJCHUS O CBOWCTBAX, COCTAaBE, MOTYYECHUH M O€30MaCHOM HCIIOIh30BAHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YEIIOBEKA;



Cc(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTEPHbIC NPU3HAKU MOHATUMN, YCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHCAHUU HEOPTaHMUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JUIsI COCTaBIICHUS
dopMyn BemeCTB M ypaBHEHMH XWMHUYECKUX pEAKIMN, CHUCTEMAaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHalbHbIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHblii ras,
YIJIEKUCTIBIA ra3, aMMUak, raméHas M3BeCTb, HEral€éHas W3BECTb, IIUTbEBAs COJA, IMUPUT U
Jpyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEAENATh BAICHTHOCTb U CTENEHb OKMCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHMIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSA3M (KOBaJIEHTHAas!, HIOHHA,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJSpHas, MOHHAs, METAJUIMUYECKas), XapaKTep Cpelapl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHUI;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh NPUHAIJIEKHOCTh HEOPraHUYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIe COeAMHEHUH (MIPOCThIe BEIleCTBa — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THAPOKCHUIbI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMHM pacKpblBaThb CMBICHT Hepuoauyeckoro 3akona JI. M.
MenneneeBa ¥ JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMH  XapaKTepu30BaTb JJIEKTPOHHOE CTPOCHHME aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenneneeBa, UCHONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPrEeTUYCCKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COEIMHEHUH 10 neprogam u rpynnam Ileproaudeckoil cucteMbl XMMHUYECKUX 31eMeHToB [I. .
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHBIX KJIAcCOB, MOJATBEPXKIATh CYIIECTBOBaHHE
TEHETUYECKON CBA3M MEXJIY HEOpraHMYeCKHMMU BEIIeCTBAaMU C TIOMOIIbIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKLUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3¢ ¢eKTy peakiuH,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUs 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallléHHbIE YpaBHEHUS pPEaKUMi MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, MIPU KOTOPBIX 3TH
peaxkuy UAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUH, MOATBEP)KAAIOIMINE KauyeCTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTh OKHCIUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOI0 OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOH peakluu OT
pa3NuYHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);



c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOILIECCHI, JIeXKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpMUPOBAHHOCTh
npeacTaBiIeHuid 00 OOIMIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOOJIeMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHHUA C KCIOJIB30BAHHEM MOHATHUS
«MaccoBasi JI0NiS BEILIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLIECHUHM Ta30B MPU XHUMHUYECKUX
peaxIusax, Macchbl BEIIEeCTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOLIUMX B PEAKIUM BEILIECTB, TEIJIOBOrO 3¢ dekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATH MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKILHUSMHU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUN SKCHEPUMEHT
(paznmokeHue TeEpOKcHUIa BOAOPOAA B MPHUCYTCTBHHM KaTalW3aTopa, OMNpEIeNICHHE Cpeibl
pPacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW pEaKIUuH, peaklMd HOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIBHBIX
3aga4y no temaM «Meramib» U «Hemeramibsl») B COOTBETCTBUM C NpaBWJIAMU TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMU U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIIEpHUMEHTa B (hopMe 3almucH ypaBHEHUH COOTBETCTBYIOILIMX
peaxiuii 1 GopMyIMPOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, VHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHMH COOMIOJAaTh MpaBWJia SKOJOTHYECKH IeJIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBbHOCTH B LENAX COXPAHEHUS CBOEro 370pOBbsS M
OKpYy’Karolled MPHUPOIHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAenéHHbIX BEUIECTB, MOHMMAas cMblch nokasarens [1JIK, moscHATes Ha mpumepax crocoObl
YMEHbILIEHUS U IPEJOTBPAIIECHUS X BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUisi 00y4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbSI: YMEHHME IPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUIs CcHeNbIX M cAa0OBHIAMIMX OOy4aroIMXcs: YMEHHME MHCIIOJIb30BaTh penbedHo-
TOUYEUHYIO cucTeMy ob6o3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne i/ P Konrposbusie IIpakrunyeckue op
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus .
. http://him-school.ru
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 . :
http://chemistry.narod.ru
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHble yriIeBOaOPOIbl — AJIKAHbI 2 http://him-school.ru
HenpenenbHble yriieBOAOPOIbI: alIKEHBI, )
2.2 bel * AOPOR 6 1 http://him-school.ru
aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2 http://him-school.ru
[IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U i
24 PHpOA y AOPOA 3 1 http://him-school.ru
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. @enon 3 http://him-school.ru
Anpaerunpl. KapOOHOBBIE KUCTTOTHI. )
3.2 ACTIA P 7 1 http://him-school.ru
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1 http://him-school.ru
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http://him-school.ru/
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Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3 ‘ http://him-school.ru
Wroro no pazueny 3
Pa3zgea S. BoicokoMoJieKky/IsIpHbIE COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bojokna 2 ‘ http://him-school.ru
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoHn
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 http://www.chemnet.ru
anemenToB . 1. Menaeneera
.M
1.2 Crpoerne sewectsa. Muoroobpasie 4 http://www.chemnet.ru
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Paznen 2. Heopranuueckasi xummusi
2.1 Merasuist 6 1 http://him-school.ru
2.2 Hemertamier 9 1 1 http://him-school.ru
53 CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX 9 htto://him-school.ru
BEILECTB
Hroro no paszneny 17
Pa3znea 3. Xumus u KU3HL
31 T — 4 httpE//chemlstrv.narod.ru
http://www.chemnet.ru
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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