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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero oOpaszoBanus (DOII COO), mpexacraBneHHBIX B DenepanibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparuu, peaqn3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MPOrPaMMBI, 1 OCHOBHBIX MOJOKEHUH «CTpaTeruyl pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuon 10 2025 rona» (Pacnopsikenue Ipasurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUI0 00IIEeH CTpaTeTnu
oOyueHusi, BOCOIUTAHUS U Pa3BUTHUS 0OyUaIOLIUXCs CPEACTBAMHM y4EOHOIO MmpeaMera «XUMUs»
g 10-11 xiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosoxernus @I'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LIEJIeH, CoepKaHusl, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMuyeckoe o00pa3oBaHMEe, TIOJy4aeMO€ BBITYCKHMKaMu  oOlIe00pa3oBaTeIbHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[EHHOCTEH, MPUCYIINX [IETOCTHON CUCTEME XUMHUYECKOTO 00pa30BaHMs. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOMIeH KyIbTYphl YeJIOBeKa, a
TaKXKe 3KOJOIMYeCKH OOOCHOBAHHOIO OTHOUIEHMS K CBOEMY 3JI0pPOBBIO U IPHUPOJHOM Cpee.
Peamuszyercs xumuueckoe oOpa3oBaHuE OOydYaOIIMXCSA HAa YpPOBHE CpEAHETrO OOIIero
0o0pa3oBaHus CpelCTBAMU Y4eOHOTO MmpeaMeTa «XHUMHUA», COAEpPKaHUEe U MMOCTPOEHUE KOTOPOTo
OINpesieNieHbl B MPOrpaMMe MO0 XUMHU C Y4€TOM clneuu(pUKd HAayKM XMMHH, €€ 3HA4YEHUs B
MO3HAHUU MPUPOJBI U B MAaT€PUAIBHOM XKHU3HHM OOILIECTBA, a TaKke ¢ y4éTOM OOLIMX LeJe U
IPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHME CUCTEMBI CpelHero oOIiero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarolleM MUpPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, KOTOpoe GOPMHUPYETCs B XUMUH Ha
OCHOBE IMOHMMAHHUS BEILECTBEHHOTO COCTAaBAa OKPYXKAIOIIEro MHUpPA, OCO3HAHMS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMOIEHCTBYsI C JPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHUs CTajla HEOThbEMJIIEMO
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIELIHOTO TpyJa U KH3HHM KaXKIOro
yineHa oOmectBa. CoBpeMeHHas XHMMHUS KaK HayKa CO3WJaTeNbHas, KaKk HayKa BBICOKHMX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TIJ00aJbHBIX MpoOJieM YCTOHYMBOIO pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOH, MUIIEBOH, HIKOJOTHUECKOH O€30MaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOUIMMM LEISIMH M NPUHIMIAMH CpeAHEro oouiero obpa3oBaHHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYyMa,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyecKast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUH U3 001IeH XUMHIH) U OpraHuYeCKON XUMUU. POPMHUPOBAHNE JAHHOW CUCTEMBI 3HAHUH TIPpU
M3Y4YEHUU TpeMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BEUIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuayia U OOYCJIOBIIEHA HMCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEJICTABICHUM O CTPOCHHUU BEIICCTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsi TEOPETUUECKHH Martepuan |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIETEOPETHUYECKHX WU METOJIOJIOTHYCCKHUX TTO3HITHH,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEeSATeIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBaXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHGOPMAIIMIO U MPUMEHATH €€ JJIsl MOTOJHEHHUS 3HAHUMN, pelleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUYECKON OCHOBBI JJISi MOHUMaHUSI GUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MEXAy HOBBIMU (aKTaMU M TEOPETUYECKUMH MPEIOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nutane perienus 3a1a4 BOCIUTAHUSA, Pa3BUTHI U COITMANIN3ALNN 00YJArOIIUXCS TPUHSATHIE
MporpaMMoON MO XMMHH MNOAXOAbl K ONPEIEICHUIO0 COJEPKAHUS U TOCTPOEHHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX NEHCTBUM, MMeronux 0a3oBoe
3HAUEHUE IS PA3IMYHBIX BHJOB JEATEIBHOCTH: pPEIICHUS MpoOieM, MOWCKa, aHalIu3a u
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX ISl NPUOOPETeHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpakTuke mpenoiaBaHus XMUMHUHM KaK Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus, TaK U
Ha YPOBHE CpeIHEero o0Iiero oopa3oBaHus, MPU OTPEICIICHUN COICPIKATETHHON XapaKTePUCTHUKU
[ene W3y4deHHs TMpeaMeTa HampaBlIeHUEM MEePBOCTCIICHHON 3HAYMMOCTH TPAJAULIMOHHO
npu3Haércss  (GopMHpOBaHME OCHOB XHMHUYECKOW HAyKM Kak OONacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUICCKON ISATEITHHOCTH YEIIOBEKA U KaK OJJHOTO M3 KOMIIOHECHTOB MUPOBOM
KyIbTypbl. C METOIUYECKOW TOYKHM 3PEHHSI TaKOW TOJXOJ K OMPEICIICHUIO IeNiel H3y4YCHHS
IpeIMeTa SBJISCTCS BIIOJTHE OTPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpEaMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHWE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXkKaT KITFOUEBBIC MOHSITHS,
(yHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OO0O0OIIEHNN MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX ITO3HAHUS BEIIECTB U
XHUMHYECKAX PEaKIUi, HEOOXOUMBIX JUISI TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB K XUMUYECKHX SBJICHUH, UMEIOIINX MECTO B MIPUPOJIC, B IPAKTHUECKON U
MMOBCETHEBHOM KW3HU,

e pa3BUTHEC YMEHUW W CIOCOOOB JICATCIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM U
OOBSCHEHUEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHHEM TMpaBWiI 0e30macHOro
00OpaleHus ¢ BEeCTBAMH.

Hapsiny c atuM, copepkarenbHas XxapaKTepHCTHKa LIeJiell U 3a7ad M3y4eHus NpeaMeTa B
MporpaMMe o XMMHU YyTOUYHEHA ¥ CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero oomero oopasopanus. CeroaHs B MPENoIaBaHUA XUMHUH B OOJIBIICH CTETICHU
oTaéTcs MPeaNoUTeHUE MPAKTUYECKON KOMIIOHEHTE COJIep:KaHus 00y4YeHUs, OPUEHTHPOBAHHOMN
Ha TOJTrOTOBKY BBITYCKHHKA 00II€00pa3oBaTeIbHON OpraHU3allMK, BJIAJICIONIETO HE HaOOpOM
3HaHMUN, a (PYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMH aKTHUBHOTO
MOJIy4eHUs] 3HAHUW U PUMEHEHUS UX B PEaIbHOM )KU3HU JJIs PEIICHUs MTPAKTUUECKUX 3a/a4.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IMpeaMeTa «XHUMHS» JOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanranus 00yJaromuxcs K yCJIOBUSIM AUHAMUYHO Pa3BUBAIOIIETOCS MHUpa, (GOpMUPOBAHUE
MHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEILBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUYCHUE JJIs PA3IMYHBIX BUJIOB JEATEIHHOCTHU: PEIICHHS MPOOIeM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
JeSITEeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIIUI IKOJIOTUYECKOI 0€30MacCHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMUUYECKUX MPOIIECCOB
Ha OpPraHH3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATEIBHBIX UHTEPECOB, UHTEIIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIONIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUH JIJIs IOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepIKaHNUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOIIOIaTeILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMEBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE Y 00YJarOIUXCs YOKAEHHOCTH B TYMaHUCTUIECKOM HAPABICHHOCTH XUMHUH,
e€ BaXXHOW pOJIM B PEHICHWH TJIO0AIBHBIX MPOOJIEM PalMOHAIBLHOTO IPHPOJIONOJIE30BAHHUS,
TIOTIOJIHEHHSI DHEPreTHYECKUX PECYpCOB U COXPAHEHHUS IMPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE0OX0IMMOCTH OSpEKHOTO OTHOIICHHUS K IPUPOJIC U CBOEMY 3I0POBBIO, a TAKXKE MMPUOOPETECHUS
OTIBITA MCIOJIb30BAHUS MOJYYCHHBIX 3HAHUN YISl IPUHATUSI TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOJHT B COCTaB MpeaMeTHOH o0racTi «EcTecTBeHHO-HayuHbIE TPEIMETHI».

OO6miee 9nCiIO 4acoB, OTBEAEHHBIX JUISI M3YYEHUs XUMHH, Ha 0a30BOM ypOBHE CPEIHETO
obmrero oopazoBanusi, coctaisieT 68 yacos: B 10 kinacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 yaca (1 gyac B HezemIO).

COJEP KAHUE OBYUEHUA
OPTAHUYECKASA XUMUSA

Teoperudeckne 0CHOBbI OPraHUYeCKONH XUMUH

[Ipeamer oprannyeckoi XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B MOTYICHHH
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHruueckux coequHenunit A. M. byrieposa,
e€ OCHOBHbIE MOJIOKEeHUA. CTpyKTypHble (GOpPMYNbl OpPraHUYeCKHUX BelIecTB. [omosorus,
n3oMepusi. XUMHYECKas CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPAaTHBIC CBSI3H.

[IpencraBnenue o kinaccuuKanuyl OpraHMUecKrx BeuecTB. HoMeHkIaTypa opraHu4ecKux
coeMHEeHuH (cucTeMaTudeckasi) U TpUBUaJIbHbIE HA3BaHUs BOKHEUIINX MpeACTaBUTENCH KIIacCOB
OpraHMYECKUX BEIECTB.

DKcrepuMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB M MX MpEBpAllEHUIl: 03HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKuX BEUIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOJeHHEe ¢ ONHCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALIEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHu! (IJIaBjieHre, OOYTrIIMBAaHUE U TOPEHHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MIPEICTaBUTENN AJIKAHOB: (PU3NYECKHIE U XMMHUECKHE CBOMCTBA (PeaKkI[My 3aMEeICHHS U TOPEHHUS),
HaX0XJICHHUE B IPUPOJIe, MOTYYCHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHI PAll. DTUJICH U MPOMUIEH — MPOCTEHIINe
MPEJICTAaBUTENN aJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALIMN, OKHCICHUS U MOJIMMEPHU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankaauensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEWUIINE XUMHYECKHE
cBOICTBa (peakius noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI TPECTaBUTENb ATKUHOB: COCTaB, CTpOeHHUE, (PU3MUECKUe U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAIIH, TOPEHUS ), IOTyYSHHE U IPUMEHEHHE.

Apenbl. beHzon: cocTaB, cTpoeHue, (U3WYECKHE M XHUMHYECKHE CBOWCTBA (peakuuu
raJOr€HUPOBaHUS U HUTPOBAHHUS), MOJYyYEHUE U TpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyecKue ceolcmea (Peakyuu 2ai02eHUpO8anUs U HUMPOBAHUs), NOIYUEeHUe U
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBsS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAJISKALMMHU K Pa3JIMYHBIM KJlaccam.



[TpupoHBIE UCTOYHUKH YTIEBOJIOPOJOB. I[IpuponHbIi ra3 U MOnyTHbIE HEPTSIHBIC Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl mepepaboTKH HEPTH: IEPETOHKA, KPEKUHT (TEPMHUYECKHIH,
KaTaJuTHUecKkuil), mnuponu3. [IpogykTsl mepepaboTkM HepTH, HX [PUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOLyKTHI €r0 NepepaboTKU.

DKCIepUMEHTAJIbHBIE METO/Ibl M3YYEHHUs BELIECTB U UX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3maMu 1mIacTMacc, KaydyKoB U pe3uHsbl, Kojulekiuuu «Hedte» n «YTomp», MoaennpoBaHue
MOJIEKYJl YIJIEBOJOPOJIOB M TajOr€HONPOU3BOJAHBIX, IPOBEACHUE MPAKTUYECKON pabOThI:
MIOJIy4Y€HUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bblunicnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, o0ObEMa, KOJMYECTBA

MCXOJIHOTO BEIIECTBA WM TPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OTHOTO
W3 UCXO/IHBIX BEIIECTB WJIM MPOJAYKTOB PEAKIINN).

Kuciopojacoaep:kamue opranuueckue coeIuHeHsI

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XAMUYECKHE CBOMCTBA (pPEaKIMW C aKTUBHBIMH METaJlIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHue. BoopoaHbIe CBSI3M MEXKIy MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHOIa U STaHOJIa
Ha OpraHU3M YeJIOBeKa.

MHOroaToMHBIE CHHPTHL. OTHICHIJIIMKOIh W TIHUIEPUH: CTpOeHHe, (U3NYecKue u
XAMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMI METAJIaMH, Ka4eCTBEHHAs PEaKIHsl Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha oOpraHuM3M uesnoBeka. [IpuMeHeHHe riaulepuHa U
ATHIICHTJTHKOJISL.

DeHoJT: CTPOCHHE MOJICKYJIBI, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (peHOJIa.
[Ipumenenne ¢eHoa.

Anbrerunpl U kemouwvl. DopManbAETHI, alUETAIbICTUI: CTpPOEHUE, (QU3UUYECKHE U
XMMHYECKHUE CBOWCTBA (pEaKiMH OKHCIEHUS W BOCCTAHOBJICHHS, Kau€CTBEHHBIE DPEaKIIMH),
MOJIyueHUe U MPUMEHEHUE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTHL. MypaBbHHAsI U YKCYCHAs KUCIOTBHI:
CTpoeHHe, PU3nYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBA, 00IIME AJIs KJlacca KUCIIOT, peaKIus
sTepuduKanum), MoyydeHHe U mnpuMmeHeHue. CreapuHOBasi M OJEMHOBAs KHUCJIOTHI Kak
MIPEICTaBUTENH BBICIIMX KapOOHOBBIX KHCIOT. Mbla KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOILlEE IEHCTBHUE.

CrnosxHble 3pUpbI KaK MPOU3BOJHbBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. buonorudeckas poib )KHPOB.

YrneBogpl: cocTaB, KiaccuuKalus yrieBoa0B (MOHO-, TU- U Moiucaxapuibl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOGHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoercTBue ¢ ruapokcuaomM Meau(ll), okucnenne aMMuaqHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIEHHE, OpOKEHHE TJIIOKO3bI), HAXOXKJIECHHWE B MPUPOJE, NMPUMEHEHUE,
ouonorudeckas poiib. Dotocunres. PpyKTO3a KaKk U30Mep IITIOKO3BI.

Kpaxman u nemnronosa kak npupojaHble noguMmepsl. CTpoeHne Kpaxmaia U IeJUTION03bI.
dusnyuecKkue U XMMUYECKHe CBOMCTBA KpaxMaia (TUApoin3, KayeCTBEHHAs peakiys ¢ H0J0M).

DKCIepUMEHTAIbHbIE METOJbl HM3Y4YEHHUS BEIIECTB M MX MPEBpallleHHii: IMpOBEACHUE,
HaOroleHNe W ONMCAaHUE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbIE
peaKiuu OJHOATOMHBIX CHHPTOB (OKHUcIeHHe dSTaHona okcujgoMm wmenu(ll)), mMHOrOaTOMHBIX
cnupToB (B3aumojeicTBue raunepuHa c¢ ruapokcugoM wmeau(ll)), ampmerunoB (okucieHue
aMMHa4yHbIM pacTBOpoM okcuja cepedpa(l) u ruapoxcunom menu(ll), B3aumoeiicTBue kpaxmana
C MO/IOM), IPOBEJICHHE MPAKTUYECKON pabOTHI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTHI.



Pacuérnble 3aaum.

Bbruncienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
13 UCXOJIHBIX BEIECTB UM MPOJYKTOB PEAKILUN).

A3oTcoeprKale OpraHndeckiue COeMHEHMUSI.

AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OpraHu4YeCKHe coeuHeHus. PU3nYecKue U XUMHUYECKHe
CBOMCTBAa aMHUHOKHCIIOT (Ha mNpuMmepe MMIMHA). buonoruueckoe 3Hau€HUE AMHUHOKHUCIIOT.
[TenTuapr.

benku kak npupoaHble BBICOKOMOJIEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOMICTBa OEIKOB: THUIPOIM3, JEHATypanus,
KaueCTBEHHbIE PEAKIINH HA OEIKH.

DKClepUMEHTAJIbHBIE METOJIbl M3YYEHUS BEIIECTB M UX IpEeBpalleHUl: HaOmoJaeHue U
ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OEIKOB INpU HarpeBaHUM, LIBETHBIE
peakiuu OeIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEHH s

OcCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3alH, CPEeaHsAs MoJIeKylspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJIMMEPU3aUsl U MTOJUKOHIEHCAITHSl.

DKCIepUMEHTANIbHBIE METO/IbI M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
o0pa3amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeaIMeTHBIX CBS3€i MPU M3ydeHUHM Oopranudecko xumuu B 10 kimacce
OCYILIECTBIISIETCSl 4Yepe3 HUCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, Tak W
MTOHATUH, SBIIAIOIIMXCS CUCTEMHBIMH JUIS1 OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SBJICHHE, HAy4HBIM (aKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHadu3, CHUHTE3, Kiaccudukauus, TIEepUOANYHOCTh, HaAOIIOJCHNE, UW3MEpEHHeE,
JKCIIEPUMEHT, MOJICITUPOBAHUE.

du3nka: Matepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUeCKHUe BETMUMHBI U UHUIIBI KX
U3MEPEHUSL.

buonorus: knerka, opranusm, Oumocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCIIKH, YTIICBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadusi: MuHEpabl, FOpHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHOoNorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO MUTAaHHUS, MOIOIIUE CPEACTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE MperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3yJbTaTaM OCBOCHHUS OOYYaIOUTUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IPOTrpamMM CpeHero oomero 00pa3oBaHus SIBISETCS CUCTEMHO-IEATEIbHOCTHBIHN TTOIXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOSHHS TPEIMETa « XMMHS» Ha YPOBHE CpeTHET0 00I11ero 00pa3oBaHusl BbIICICHBI
CJIEYIOIIHE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPaXTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIMI 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4ue MPaBOCO3HAHMS HKOJOTMYECKON KyJIbTYpbl M CIOCOOHOCTH CTaBUTh LENH U
CTPOUThH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE PE3yIbTAThl OCBOCHUS MPEAMETa « XUMUSD TOCTUTAIOTCS B €IMHCTBE y4eOHOU
U BOCITUTATENBHOM NEATENbHOCTH B COOTBETCTBUU C I'YMaHUCTHUECKUMHU, COI[MOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU M HJEaJaMH POCCHUHCKOTO TpaKJaHCKOTo OOIIecTBa,
MPUHATHIMU B OOLIECTBE HOPMaMH M MpaBUJIaMH MOBEICHHS, CIIOCOOCTBYIOIIMMU IpoLeccam
CaMOIIO3HAHUs, CAMOPa3BUTHUS U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIINXCS.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPa)KaloT cPOPMUPOBAHHOCTH
OTIbITa O3HABATEJILHOM U MPAKTUYECKON IS TEIHHOCTH 00yHaIONINXCS [0 pealn3aluy MPUHATHIX
B 00II[eCTBE IICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YJaIOIIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBICHUS] O COLMAIbHBIX HOPMAax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHINOJHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPH aHATN3€ PA3IMYHBIX BUJIOB y4eOHOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMHH;

YBaXKEHHsI K IpoOIeccy TBOpYECTBA B OOJACTH TEOPHUHM M TNPAKTHUECKOTO MPUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPYy/Ja YYE€HBIX U IPAKTUKOB;

UHTEpPECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJIyUEHUM M TMOCIEAYIOIIEM aHAIU3e
nH(OpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIEHUBAThH CHUTYAIlUH, CBSI3aHHBIC C XUMHUYECKUMU SBIICHUSMU, U IPUHAMATH
OCO3HAHHBIC PEIICHUs, OPUCHTUPYICh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE W IOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHWE TIOCIEACTBUN STUX MOCTYIKOB;

4) opMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHMMaHUS [IEHHOCTEH 310poBoro W Oe3omacHOro o6pasa >KW3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIcHUs TIPaBUJI OE30TIACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, TOBCEIHECBHOMN
YKU3HU U B TPYIOBOM JEATEIHLHOCTH,

MOHMMAaHMS I[EHHOCTH TMPABWJI WHIUBHUAYAIBHOTO U KOJUIGKTUBHOTO O€301MacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHUS TOCJEACTBUN W HEMPHUATUS BPEIHBIX MPUBBIYEK (YIMOTPEOJECHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUOAX JEATECILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTHYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPO(decCHid pa3IndyHOTO POJia, B TOM YHCIIE Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHUMN 110 XUMUU;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIUBUAYAIbHON TPAeKTOPUH 00pa3oBaHusl, Oy mymieit
npodeccuu U peanu3aluyi COOCTBEHHbBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00IIecTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHUS TI00aJLHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTHU MCIIOJIBb30BAHMS JOCTUKEHUN XUMHH Ui PELISHUS BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JNEHCTBUM, MPHUHOCAIINX BpPEI OKPYXAIOIled MpUpOAHON cpene,
YMEHHUsI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITeNTbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUS:

c(hOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenuUKA XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIJICHUS, CO3/IaHUU LIEJI0CTHOTO MPEJICTaBICHHS 00 OKpYKaIOIIEM
MHpE KaK O €IMHCTBE MPUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHnn mpooieM COXpaHEHUs TPUPOJTHOTO PAaBHOBECHS;



yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW IUBWIM3AIMH: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpPBI, PELICHUU TI00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYECKOH, MHIIEBOH U HKOJIOTHYECKOH Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
00ecTieYeHn! YCIOBHH YCIEITHOTO TPya U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH: IIOHUMAaHHsS CYIIHOCTH METOJIOB IO3HAHMS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BAaTh MOJy4YaeMble 3HAHUS IS
aHaJin3a U OOBACHEHUS SBJICHUM OKPYXAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUM,
YMEHUS AeJaTh 000CHOBAaHHBIE 3aKITIOUEHHS HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCNOIb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKON eI TENbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO XMMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TPYZAa B Pa3IMUHBIX cepax mpodeccuoHanbHOM NesITeNbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUTMHAPHBIE
(MexnpeaAMeTHbIE) 0OLIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOUW KapTUHBI MHUpa
U crienu(uKy METO/I0B MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (aKT, MPHUHLHII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIe0BaHKe, HAOIIOICHHE, M3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

yHHUBEpCalbHble  y4eOHble  JEHCTBUS (mo3HaBaTesIbHbIE, KOMMYHHUKAaTHBHBIE,
perynatuBHble), obecreynBaroniie QGopMuUpoBaHHE (QYHKIHMOHAIBHOW TPAMOTHOCTH U
COLIMANIBHOM KOMIIETEHIINH 00y4JatoLuXcs;

CHOCOOHOCTh  OOYyYaloOIIMXCA  MCIOJb30BaTh  OCBOEHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHble YydueOHbIE IEMCTBHS B IO3HABATEIbHOW U
COLIMAIbHON MTPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU Y4eOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJjaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JCHCTBUAMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

OTPENEIATh LEIN JEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHM HX JOCTH)KCHHS,
COOTHOCHTB PE3YJIbTATHI AEATEIBHOCTH C IIOCTABICHHBIMU LIENISIMU;

UCIOJIb30BAaTh IIPU OCBOEHUM 3HAHUM HPHUEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIIEISTH
XapaKTepHble TPU3HAKKM TOHATHMM W YCTaHABIMBATh MX B3aWMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOILIUE MOHATUSA A1 00bSICHEHHS OTJCIBHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHHUS M KPUTEPUH JIIsI KIIACCU(PUKALIMY BEIIECTB U XUMUYECKUX PEAKIINA;

YCTaHABIMBAaTh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Y4aeMbIMU SIBJICHUSIMY;



CTPOMTH JIOTHYECKHE PACCYKICHHSI (HHIYKTUBHBIC, I€TyKTUBHBIE, [10 aHAJIOT'MH ), BBISBIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PacCMaTPUBAECMBIX SIBICHUSX, (POPMYIMPOBATH BBHIBOJBI U
3aKJIIOUEHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKUE (3HAKOBBIE)
MOJIeN, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XUMHUYECKOW peaknuu — TPU PEHICHHH YYeOHBIX
[I03HABATENIbHBIX U MPAKTUUYECKUX 3a/1a4, IPUMEHITh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTaBICHUS 1JIs
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3Y9aeMbIX BEIECTB U XUMUYECKUX PEAKIINN.

2) 6a3oBbIe HCCI€N0BaTENbCKUE € CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O NO3HAHUS BEILECTB U XUMUYECKUX PEAKIIHII;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
U1 (OopMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXK/ICHHUI;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEIACHMS YUEHHUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY ITOUCKY METOJOB pEelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOIOB IMO3HAHUS.

3) pabora ¢ undopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTepatypa XMMHYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBATh MH(POPMALMIO PA3IUYHBIX BUAOB U (GOPM IPEACTaBICHUS, KpUTHUECKH OLIEHUBATh
€€ T0CTOBEPHOCTh U HEMPOTUBOPEYUBOCTb;

(dbopMynupoBaTh 3alpochl U NPUMEHATh DPA3JIUYHBIE METOJbl IPU IOUCKE M OTOOpe
nHpopMalny, HeOOXOAUMO Ul BBIIIOJIHEHUS YUEOHBIX 3a/1a4 OIPEEeIEHHOTO THIIA;

IpUOOpETaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBHYIO (POpMy NpeAcTaBiIeHUs UHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAYYHBIH $3bIK B KayecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHbopManuel: NPUMEHATh MEXNpeAMeTHble ((pU3UUYecCKue W MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, PopMyIbl, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

3aJaBaTh BOIIPOCHI M0 CYIIECTBY OOCYXK/JIaeMOW TeMbl B XOJi€ AUAIOra W/WIN JAUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTENILHO  BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TIPU BBIOJHEHMH XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro IpoekTa U (OpMYIHPOBATH BBIBOJBI 0 PE3yabTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUI ITyTEM COTJIAaCOBaHUS MO3UIMIA B X0€ 00CYXAEHUS 1 0OMEHAa MHEHUSIMH.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHbIMH 1eHCTBUAMU:



CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu W 3aJadd, KOHTPOJHUPOBATh M MO Mepe HEO0OXOAUMOCTH KOPPEKTHPOBATH
npeiaraeMblii anrOpuT™ JCHCTBHI MPH BHITIOJHEHHH YUEOHBIX M WCCIIEIOBATEILCKUX 3aiad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM MOIYyYEHHs] HOBBIX 3HAHHUHA O
BEIECTBAX U XUMHUYCCKUX PCAKITUSX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JESITEIPHOCTH Ha OCHOBE CAaMOAHAIIN3a U CAMOOIICHKH.

NPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHndeckast XUMUSD OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN O XUMHUYECKOW COCTABJISIFOIICH €CTCCTBCHHO -HAYYHOM
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUW TPUPOJBI, B (DOPMHUPOBAHWK MBINUICHUS H
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHATHLHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
MPAaKTUYECKUX 33a7ad M HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHON Cpee;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHUS (XUMUYECKHUN JIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJa, BAJIECHTHOCTD,
ANIEKTPOOTPHIIATEIBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€éHHas), MOJIb, MOJSpHAs Macca, MOJSIPHBIH OOBEM, YIJIEPOTHBIA  CKEJeT,
(GYHKIIMOHATBHAS TPYIIA, PaJWKal, HW30MEpPHUs, W30MEphbI, TOMOJOTHUYSCKUN PsJl, TOMOJIOTH,
YIIIEBOJOPOIBI, KACIOPOA M a30TCOJIEpKAIINE COSAMHEHUSI, MOHOMEp, TIOJMMEp, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHEHHSI); TCOPUU U 3aKOHBI (TEOPHS CTPOCHUS OPTaHHISCKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllue B OCHOBE MOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMUecKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4eHUH U 0€30MaCHOM HCIOJIb30BaHUH BaXKHEHIITNX OPraHUYECKHUX BEIIECTB B OBITY
Y IPAKTHUECKOM eATeIbHOCTH YeJIOBEKa,

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSATHI, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHSITHS [IPU OMUCAHUH COCTaBa, CTPOCHUS U
MIpEeBPAILEHUI OPraHUYEeCKUX COCTMHEHU,

c(OpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JIi COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOI) (GOpMYTT OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX peakUWi, U3rOTaBJIMBATh MOJEIU MOJIEKYJl OpraHMYeCKHUX BEIIECTB
JUIS WJUTIOCTPAIMHM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMNpeAeNEHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBonopoipl, KHUCIOPOA M  a30TCOAEpXAallhe COCAWHEHHUS, BBICOKOMOJIEKYSPHbBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA No cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIHIICH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIUIEpUH, (PEeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KHCIOTa, TIIOK03a, (QPYyKTO3a,
KpaxMal, eJUTI0JI03a, TIIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMPEAENSATh BHUJBI XUMUYECKOW CBS3HM B OpPraHMYECKHX
coeMHEHUsX (OIMHAPHBIE U KPATHBIE);

chOpPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYEeCKHUX
BemecTB A. M. ByriepoBa st 00bsCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;



c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUYECKHE WU
XMMHMUYECKHUE CBOWCTBA TUIMYHBIX NIPEJICTABUTENIEH PAa3IUYHbBIX KIACCOB OPraHUYECKUX BEILLECTB
(MeTaH, STaH, STWJICH, MPONWJICH, aneTWieH, OyraaueH-1,3, merunoOyramueHn-1,3, OeHzon,
METaHOJI, 3TaHOJ, 3TUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHl, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0JIo3a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
FEHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIMX XMMUYECKUX peakUuil ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOYHUKH YIIIEBOJOPOIHOTO CHIPHS
(medTh, MPHUPOIHBIN Ta3, Yroib), CHOCOOBI MX MEpepabOTKH M MPAKTUYECKOE MpPUMEHEHHE
IIPOJIYKTOB MEepepadOoTKH;

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKHUM YpaBHEHHSIM
(Maccbl, 00bE€Ma, KOJIMUYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAY4HOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU IMPU M3YYEHHHM BEIIECTB M XUMHUYECKHUX SIBJICHUI
(naOnrofeHue, W3MepeHUe, OSKCIEPUMEHT, MOJEIMPOBAHKE), HCIOJIb30BATh CHUCTEMHbIE
XUMUYECKUE 3HAHUS IS IPUHSITHS PEIICHNH B KOHKPETHBIX JKH3HEHHBIX CUTYAIUIX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chopMUPOBAaHHOCTh YMEHHI COOJIFO/IAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOPHBIM 00OPYIOBAHKEM, a TAKXKE MPaBHJia OOPAIICHHS C BEIECTBAMHU B COOTBETCTBUH C
MHCTPYKUHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMNOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BELIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, Ka4YeCTBEHHbIE PEAKIIMH OPIraHUYECKUX BEIIECTB, IeHaTypalus OEIKOB IIPU HarpeBaHUH,
IIBETHBIC PEAKITUU OCITKOB) B COOTBETCTBHUH C MPABUJIAMU TEXHUKH O€30TTaCHOCTH ITPU 0OpaIieHu!
C BeIIeCTBaMHU U JIAOOpPaTOpPHBIM O0OPYAOBAHHMEM, MPEACTABIATH PE3YJAbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (OpMe 3amiCH YpPaBHEHHMH COOTBETCTBYIOIIMX peakuuid U (GpopmynupoBaTh
BBIBO/Ibl HA OCHOBE ATHX PE3YJbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpelICTBAa MaccoBOi nHpopmaiun, UHTEepHET U ApyTUX);

chOpMHUPOBAHHOCTh YMEHMH COONIOJATh IMpaBHJIa JKOJIOTUYECKH 1IE€JIeCO00pa3HOro
MOBEACHUA B OBITY U TPYNOBOH [EATEIbHOCTH B LENISIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpYXarolleld MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
ONpeEeNEHHBIX OPraHMYEeCKUX BELIECTB, MOHMMas cMbica mnokazarens [IJIK, mosicHATs Ha
puMepax CrnocoObl YMEHBIICHHS] U MPEIOTBPAICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YEJI0BEKa;

JUis 0OydaroUuuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL CIIENBIX U CIIA00BUISIIUX O0YYAIOLUIUXCS: YMEHHE UCIOJIb30BATh PElbe(PHO-TOUSUHYIO
cucremy obo3HaueHuit JI. bpaiins s 3anucu Xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Paspen 2. Yriesogopoabl
2.1 [IpenenbHbIe YTIaeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoa0OpOIbl: alKEHBI, 6 1
aJIKa/IuEHBbI, aJIKUHBI
2.3 ApomaTH4ecKne yrieBo0pOIabl 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadoTKa
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnosxHble 3¢upbl
3.3 VraeBoanl 3 1
Hroro no paszneny 13

Pa3nen 4. AsoTconepskamue OpraHu4ecKue cCoeJHHeHUs




4.1

AMuHBl. AMUHOKACIIOTHL. benku

Hroro no pazneny

Paspnen S. BoicokoMoJIeKY/IsIpHbIE COeIMHEHUSA

5.1

[lnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

2

MNOYPOYHOE IINTAHUPOBAHUE

n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoubHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
H3Yy4YeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenMeTt opraHuueckoi XUMUH, €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

Teopus cTpoeHHst OpraHU4eCKUX
coequnenuit A. M. bytieposa, eé
OCHOBHBIE IOJIOKEHUS

[IpencraBnenue o Kiaccuuxauu
opraHuueckux BemiectB. Homenkinatypa
(cuctemaruyeckas) U TPUBHAJIbHBIC
Ha3BaHMS OPraHUYECKUX BELIECTB

AJnKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKUIH pAaa

Meras u 3TaH — NpocTenIme
MPEICTaBUTENM aJTKAHOB

AJIKEHBI: COCTaB U CTPOCHUC, CBOMCTBaA




OTUJEH U NPOINUIIEH — IIpOCTENIINe
NIPEACTABUTENM AIIKEHOB

[Ipaktugeckas padora Ne 1. «[loryuenne
JTUJIEHA U U3YYEHHUE €r0 CBOMCTB

Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKUHBI: cOCTaB U 0COOCHHOCTHU
CTPOEHHSI, TOMOJIOTUYECKHUM PS/I.
Anetnnes — npocTenmmn
MPEACTaBUTEh ATKUHOB

11

Brruncnenus mo ypaBHEHUIO XUMHYECKOU
peakuuu

12

Apenbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTD
apeHoB

13

I'eneTnveckas CBsI3b YIIe€BOIOPOIOB,
MPUHAYISKANUX K PA3TUIHBIM KJIaccaM

14

[IpupoaHbie HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHbIE
ra3bl, He)Th U IPOAYKTHI €€ nepepaboTKu

15

[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIC
ra3bl, He()Th U IPOAYKTHI €€ epepaboTKu

16

KontponpHas pabota no pasaeny
«YTIeBOAOPOABI»

17

Hpe}:[eJ'ILHLIe OHOATOMHBIC CIIMPTHI:
MCTaHOJI 1 3TaHOJI. BO,Z[OpO,[[HaH CBA3b




MHoroaToMHBIC CIIUPTLL: STUJICHTJIMKOJIb

18
U TIMLEPHH
@DeHOJI: CTPOEHUE MOJIEKYIIBI,

19 ¢bu3nvecKre 1 XUMHYECKHE CBOICTBA,
MpUMEHEHHE

20 Anpaeruapl: GopManbIaeTHI U
areTanpaeru. AleToH

21 OHOOCHOBHEIE TTpEIeNIbHBIC KApOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAsI

29 [IpakTueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»
CreapuHOBast U OJICMHOBAsI KHCIIOTHI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 MBpIa KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, HX MOJOIIIEE JICHCTBIE
CrnoxHblie 3(DUpPHI KaK TPOU3BOIHbIC

25 KapOOHOBBIX KHCIIOT. [ HIPOIIU3 CIIOKHBIX
a¢upoB

26 JXupbl: rugponn3, npuMeHeHue,
OMOJIOTUYECKAsT POJIb KUPOB
VYrneBopl: cocTaB, Kiaccuukarus.

27 Baxcheiine npeacTaBuTeIun: TI0K03a,
bpykTO3a, caxapo3a

)8 Kpaxmai u 1emnosno3a Kak NpupoIHbIe

TOJIMMCEPBI




KoHnTponsHas paborta no pasaeny

29 «Kucnopopcoaepxkariye opraHuuecKue 1
COCIMHEHUS»

30 AMMWHBI: METHJIAMHH U aHUJIUH 1
AMHHOKHCIIOTHI Kak aM(pOTEPHbIC

31 OpPraHWYECKUE COCTUHEHUS, HX 1
Ounosiornueckoe 3HaueHue. [lenTumapt

32 benku xak npupoaHbIe 1
BBICOKOMOJICKYJISIPHBIE COCIMHCHHUSI

33 OCHOBHBIE TIOHATHS XUMHHU 1
BBICOKOMOJIEKYIISIPHBIX COCTUHEHUI
OCHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYIISIPHBIX COCTUHEHHU. 1
[TnacTmacchl, KaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




=

YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

Xumus, 11 xnace/ T'abpuensa O.C., OOmecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenne»

METOANMYECKUE MATEPHUAJIBI VIS YUUTEJIA

I'opxoBenko M. O. [Toypounslie pa3pabdotku no xumuu. 11 knace. K yuebnukam O.
C. I'abpuensHa, I'. E. Pyn3utuca. B nomonib HIKOJIBHOMY YUHUTENIO

CrpenbuukoBa E. H. KonTponbHo-uzMepurensHbsle MaTepuansl. Xumus. 11 knace.
OI'OC. KoHTpoabHO-U3MEPHUTENbHBIE MAaTEPUATIbI

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

https://resh.edu.ru/

https://ege.fipi.ru/osll/xmodules/gprint/index.php?proj=EA45D8517 ABEB35140D
0OD83E76F14A41

https://chem-ege.sdamgia.ru/
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https://ege.fipi.ru/os11/xmodules/qprint/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://chem-ege.sdamgia.ru/
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