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MNOSACHUTEJIbBHAS 3AITMCKA

[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 M Pa3BUTUS 0OyUaIOLIUXCS CPEACTBAMH y4EOHOIrO MpeaMeTa «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  oOlIe00pa3oBaTeabHOM
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 YPOBHE CpEAHETro 0OIIero
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 MaT€PUAIBHON XKHU3HHM OOILIECTBA, a TaKke ¢ y4ETOM OOLIMX Lesnei 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 CO3JaHUU 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 B3aWMOCBS3U
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 CO3UJATeNbHas, KaKk HayKa BBICOKHX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TIJ00aJbHBIX MpoOJieM YCTOHYMBOIO pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOH, MUIIEBOH, HIKOJOTHUECKOH O€30MaCHOCTH U OXpaHbl
3JI0pOBBSL.

B coorBercTBMM ¢ OOUIMMM LENSIMH M NPUHIMIIAMH CpeAHEro oouiero obpa3oBaHus
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 COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KO TOPBIX



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 00ecreunBacT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BELIECTB
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 MPEICTABICHUM O CTPOCHHUU BEIIECCTB.
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 XUMUYECKOHN CBSI3H, KIACCU(PUKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs TEOPETUUECKHM 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 OOIETEOPETHUECKHX WU METOJIOJIOTHYSCKUX 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
IIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLUAX, UX CYIIHOCTH U 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 JEesTeIbHOCTH 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 ISl TOHUMaHUsl GUIOCOPCKUX UACH, 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 perenus 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 [JIsi 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 ONPEEIICHUN COICPIKATETHHON XapaKTePUCTUKU
[ene W3y4deHHs TMpeaMeTa HampaBlIeHUEM MEePBOCTCIICHHON 3HAYMMOCTH TPAJAULIMOHHO
npu3Haércss  (GopMHpOBaHME OCHOB XHMHUYECKOW HAyKM Kak OONacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUICCKON ISATEITHHOCTH YEIIOBEKA U KaK OJJHOTO U3 KOMIIO HCHTOB 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 (opmupoBaHHME CHCTEMBl XUMUYCCKHMX 3HAHWH Kak BaXHEHIICH COCTaBIIIOMICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXkKaT KITFOUEBBIC MOHSITHS,
(yHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOTO 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 XUMHUYECKHX SBJICHUH, IMEIOIIIMX MECTO B TIPUPOJIE, B IPAKTHUCCKON U
MMOBCETHEBHOM KW3HU,

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

Hapsiny ¢ atuMm, copepkarenbHas XapakTepUCTUKA LieJei U 3a7ay U3ydeHus MmpeaMera 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 COIep:KaHUs 00y4UeHUs], OPUEHTUPOBAHHOMN
Ha TOJTrOTOBKY BBITYCKHHKA 00II€00pa3oBaTeIbHON OpraHU3allMK, BJIAJICIONIETO HE HaOOpOM
3HaHMUN, a (PYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMH aKTHUBHOTO
MOJIy4eHUs 3HAHUN U PUMEHEHUS UX B PEaTbHOM KU3HU JJIS1 PELICHHS TPAKTUYECKUX 3a7ay.

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 CamM0o00pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE AJISl PA3IMYHBIX BUIOB JCATEIHHOCTHU: PELICHHS MPOoOIeM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
JeSITEeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKUX 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, UCTIOJIE30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE
TEXHOJIOTUH JIJIs IOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepIKaHNUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaAOJII01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCITUTaHHE Y 00YJarOIUXCs YOKAEHHOCTH B TYMaHUCTUIECKOM HAPABICHHOCTH XUMHUH,
e BaKHOW pONM B PEHICHUU TIO0ATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IMOMOJIHCHUS DSHCPIrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO pPAaBHOBECHUA, OCO3HAHUA
HE0OX0IMMOCTH OSpEKHOTO OTHOIICHHUS K IPUPOJIC U CBOEMY 3I0POBBIO, a TAKXKE MMPUOOPETECHUS
OIIbITa UCIIOJIB30BAHUA TOJTYYCHHBIX 3HAHUU I NPUHATUSA I'PaMOTHBIX pemeHHﬁ B CUTyallusiX,
CBsI3aHHBIX C XUMHNYCCKUMU ABJICHUSIMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeHMCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OO1ee 4uCIIO YacoB, OTBEASHHBIX I M3yYeHUS XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero oopazoBanusi, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 yaca (1 gyac B HezemIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoil XUMHUM: €€ BOSHUKHOBEHHE, Pa3BUTUE M 3HAUEHUE B MOJIY4YECHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHuueckux coequHennit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COSAMHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o KraccupUKaIKM OpraHUYECKUX BenlecTB. HoMeHKIIaTypa opraHndeckux
coeMHeHu (cucTeMaTudeckas) U TPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX PECTaBUTENEH KJIaCCOB
OpraHMYECKUX BEIECTB.

DKCclepUMEHTAJIbHbIE METO/Ibl M3Y4EHHUsl BEILECTB M UX IPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHWEe M ONHMCAHWE JEMOHCTPALIMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELECTB IPU HarpeBaHuu (IJIaBjieHue, OOyrIIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psAx. MeTaH M 3TaH — MpocCTeHine
MIPEICTaBUTENN AJIKAHOB: (U3NYECKHE U XMMHUECKHE CBOMCTBA (PeaKkIMy 3aMEICHHS U TOPEHHUS),
HaX0XJIeHHE B IPUPOJIE, MOIYYCHHE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUI Psl. DTWIEH U NMPONWIEH — MPOCTEUIINE
MIPE/ICTaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIECHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyraaueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psia. AICTWICH —
MPOCTEHINNIA TTPEACTABUTEND AJTKUHOB: COCTAaB, CTPOCHHE, (DU3MIECKUE W XMMUYECKHE CBOWCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJyY€HHUE U TNpPUMEHEHHe. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumueckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3JINuHbIM KJlaccaMm.

[IpupoanHble UCTOUHUKH YTIIeBOJOpoa0B. [IpupoaHbIil ra3 u momyTHble HEPTSIHBIC Ta3bl.
Hedts u e€ npoucxoxaenue. CnocoOsl nepepaboTku HeTH: eperoHka, KpeKUHT (TEpPMUUECKUH,
KataauTuueckuit), mnuponus. IlpoaykTtel mnepepaboTku HedTH, HX OpPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIYKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMIICHUE C
oOpa3iamu MmiacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MoaenupoBaHue
MOJIEKYJ YIJIE€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHhI:
IIOJIy4YEHUE ITUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WM MPOYKTa PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKIINN).

Kucaopoaconepxamme oprannyeckie cCoeANHEHUs!




[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (UIUYECKUE U
XUMHUYECKUE CBOMCTBA (pEaklUMHM C aKTUBHBIMU METaJUIaMH, TaJIOF€HOBOJIOPOJAaMU, TOPEHHUE),
npuMeHeHue. BoaopoiHele CBSA3M MEXIy MOJIEKyJaMu cuproB. JlelicTBUe METaHOJIa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaroMHble CHOUPTHL. DTUJICHTIWKOIbL W TJIHUIEPUH: CTpPOCHUE, (PU3UYECKUE U
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKkius Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

®deHouI: CTpoeHUE MOJIEKYIbI, (PU3MYECKHe U XUMUYECKHEe CBOMCTBA. TOKCUYHOCTH (heHoIa.
[Ipumenenue denoua.

Anbrerunpl M kemouwvl. DopManmbAETHI, alUETAIbICTU]: CTPOEHHUE, (QU3UYECKHE U
XUMHUYECKHE CBOMCTBA (pEaklMM OKHUCJICHUS U BOCCTAHOBJICHMS, KaYECTBEHHBIE PEAKIIHH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpenieibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHash KUCJIOTHI:
CTpoeHue, pU3nYecKre 1 XUMUYECKHE CBOMCTBaA (CBOMCTBA, 001IKeE /Ul KJ1acca KUCIIOT, PEaKIHs
sTepuduKanmm), MoJiydeHHe U mnpuMeHeHue. CrTeaprHOBasi M OJEMHOBAs KHUCJIOTHI Kak
MPEACTABUTENH BBICIINX KapOOHOBBIX KUCIOT. MbIIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOOIIIEE JENCTBHE.

CrnosxHble 2pUpbI KaKk MPOU3BOJAHBIE KApOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX FPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJMcaxapubl). [ moko3a —
MpPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYbl, (U3NYECKHe U XUMHUYECKHE
cBolicTBa (B3aumo/eiictBue ¢ ruapokcuaom meau(ll), okucienne aMMuadyHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TJIIOKO3bI), HAXOXKJIEHWE B TMPUPOJE, NMPUMEHEHUE,
ounosornueckas poib. otocuuTe3. PPyKTO3a KAaK U30MEDP TITFOKO3HI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOIOJICHNE W OIMMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KayeCTBEHHbBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcupa cepedpa(l) u ruapokcumaom meau(ll), B3aumoaeicTerue kpaxmana
C MOJIOM), TIPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PAacTBOPA YKCYCHON KUCITIOTHI.

Pacuérnbie 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOM peakmuu (Maccel, o0BbEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WM MPOYKTa PEAKIIMU [0 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A30TCOoepKale OPraHuYeCcKHe COSAMHECHMUS.

AMUHOKHUCIOTHI Kak aM(OTEpHBIE OpraHu4ecKue coenuHeHusl. Du3nuecKkue U XUMHUYeCKHe
CBOMCTBAa aMUHOKHCIOT (Ha MpuMepe IMIKHA). buonornueckoe 3HAYeHHE AMHUHOKHCIOT.
Ilenrtuabl.

benku kak mpupoaHbIe BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTHuYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBa OEIKOB: TUAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



DKcIepuMEHTaIbHbIE METOJbl M3YUEHHsI BEIIECTB M UX IPEBpAIICHUI: HAOIIOAEHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPEeIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJICHUE C
00pa3aMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUIM YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUeCKHUe BETMUMHBI U UHUIIBI UX
M3MEpEeHUsl.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIeBOb, )KUPBL, PEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosOrHs: NUILEBbIE TPOLYKTHI, OCHOBBI PAlJUOHATIBHOIO ITUTAHHS, MOIOIME CPENICTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBHIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrpeiesieHds JICKTPOHOB M0 OPOMTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoauyeckol CHUCTEMBbl XHUMHUYECKHX
anementoB J[. M. MenjaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
[0 TpyInaMm U neprojaM. 3Hau€HUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKU.

CrtpoeHue BelecTBa. XUMHUYECKas CBS3b. BUABI XUMHUYECKOW CBS3U (KOBaJeHTHas
HEMoJIApHas U TOJNSpHasi, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DNeKTpoOTpULIATENbHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.



[Tonsarue o gucnepcHbIX cuctemax. VMICTUHHBIE W KOJIJIOWIHBIE pacTBOPBL. MaccoBast 1oJis
BEILIECTBA B pacTBOpE.

Knaccugukamnus Heopranudeckux coeanneHnil. HomeHkiatypa HeopraHu4ecKux BEIIeCTB.
I'eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILECTB, MPUHAIICKANTUX K PA3TUUYHBIM KJIACCAM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYECKOW U
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMbIe peaKIvu.
Xumudeckoe paBHoBecue. DakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
[Ipunnun Jle HlaTense.

OnexktponuTrdeckas aucconuarys. CunbHble W cinadbie 37eKTposuThl. Cpenaa BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIEJTOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEpPUMEHTAIBHBIE METOJbI M3yYeHHUs BEHIECTB M WX IPEBpAlIEHUN: JEMOHCTpaIus
tabmun «llepronuueckas cuctema xumuyeckux sneMeHtoB J[. M. MengeneeBa», u3ydeHue
MOJIENIe KPUCTAUTMUECKUX peméToK, HaOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3JIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJIEHNEe CPEellbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKOM paboThl «BnusHue pa3nuuHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKON PEAKITUM.

Pacuérnnie 3agaum.

Pacu€Tpl mo ypaBHEHUAM XUMUYECKUX PEAKIHA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€Thl C UCMOJBb30BAHUEM MTOHATUS «MACCOBAsl 10JIs BEIIECTBAY.

Heopranunueckasi xumusi

Hewmerannsl. [Tonoxxenune HemetamioB B [leproandeckoit cucteMe XUMUYECKUX AJIEMEHTOB
. U. MenneneeBa U OCOOCHHOCTH CTpOEHHUsS aTOMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AmtoTponsi HeMETauIoB (Ha IpUMEpe KUCIopoa, cepsl, hochopa u yriepoaa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TalOTEHOB, cephl, a3oTa, ¢ocdopa,
YIJIepo/ia ¥ KPEMHHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPIKAIINX KACIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaKHENIIIMX HEMETAIJIOB U UX COCAMHEHUMN.

Mertamnel. [lonoxxenne metamioB B [lepuoauyeckoil cucteMe XMMHUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJIEKTPOHHBIX 000J10YeK aToMOB MeTayioB. Oomiue
¢u3uveckue cBoiicTBa MeTayuioB. CIIaBBI METALIOB. DJIECKTPOXUMHYCCKUN PAJl HANPSHKCHUMA
METaJII0B.

XHWMHYECKHE CBOWCTBA BAXKHEHWIIMX METAIOB (HATpPHWM, Kalui, KaJbIUH, MarHum,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

O61ue crocoObl Noay4eHus MeTauioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3yYEHUs BEUIECTB M UX MPEBPAILICHUI: HU3ydYEeHHE
KOJUTEKIINH «MeTalTbl U CIIJIaBbl», 00pa3lioB HEMETAUIOB, PElICHUE SKCIIEPUMEHTANBLHBIX 3a7ad,
HaONMOJIeHNEe U OMHCAHHE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJEHCTBUE
TUAPOKCHU/IA ATIOMUHHUS C pAaCTBOPAaMH KUCJIOT M IIEN0YEeH, KaYECTBEHHbIE PEAKIIMN Ha KaTUOHBI
METAJJIOB).

PacuérHbie 3amaun.



PacuéTsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
W1 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIUYeCTBa
BEIIECTBA) IPOIYKTOB PEAKIMH, €CJIU OJJHO U3 BELECTB UMEET IIPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BUTUU MeAULIUHBL. [IoHSATHE O HayYHBIX METOJaX O3HAHUS BEILIECTB U XUMUYECKUX PEAKLIUM.

[IpencraBnenns 06 0OMUX HAYYHBIX TPUHIUIIAX ITPOMBIIICHHOTO MOTYYEHUS BaKHEUIITIX
BEIIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: BaKHEHIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KE€paMMKa, MaTepuabl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPATIbHBIE YI00pEHUSI.

XuMHS M 3]I0pOBbE 4YeJIOBEKa: MpaBUJia HCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENapaTos,
IpaBuia 6€30MacHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EHM NMpU U3ydeHHH OOIIeH M HEOpPraHU4YeCKONW XMMHUU B
11 xmacce OCyYIIECTBISETCS Yepe3 MCIMOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYIHBIX TTOHSITHH,
TaK U MOHATHUM, SBISIOUIUXCA CUCTEMHBIMU Il OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAyYHOIO
UK.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIHN (PaKT, TUNOTE3a, 3aKOH, TEOpHs, AaHAJIU3,
CHUHTE3, KIacCU(pUKaIus, MNEePUOJUYHOCTb, HAONIOEHUE, OHKCIEPUMEHT, MOAEIUpPOBaHUE,
U3MepeHue, SBIICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PavoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbL, MOJIE3HBIE HCKOMAeMbIE, TOTUIUBO, PECYPCHI.

TexHOoNorus: XMMUYEeCKas MPOMBILIIEHHOCTb, METAJLUTYprusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuajiosn, CEJIbCKOXO03SMCTBEHHOE IMPpOU3BOJCTBO, IIUImeBas IMPOMBIIIIICHHOCTD,
@apMaHeBTquCKaH IIPOMBIIIJICHHOCTD, IMPONU3BOJACTBO KOCMCTHYCCKUX npceriapaTtos,
IIpOU3BOACTBO KOHCTPYKIOHUOHHBIX Marcpuralios, OJICKTPOHHAasA IIPOMBIIIJIICHHOCTD,

HAaHOTCXHOJIOI'UH.



IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHHS ITPOI'PAMMBI 110 XUMUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pPE3yJIbTaTaM OCBOCHHUS OOydJarOIIMMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

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

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITENIBHOCTH U CAaMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCS B CBOEH JESTENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUThH KU3HEHHBIE MJIaHBI.

JIn4HOCTHBIE PE3yIbTAThl OCBOCHUS PEAMETA « XUMUS» TIOCTUTAIOTCA B €IMHCTBE YUeOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMaHUCTHUYECKMMHM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U MJEAJAMHU POCCUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOpPMaMHU M INPaBUJIAMM IOBEJIEHHsI, CHOCOOCTBYIOIIMMH Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIIMXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOM U IPAKTUYECKOH AEATEIBHOCTH 00yJarOIUXCs 110 PeaTu3aluy NPUHATHIX
B 00l11eCTBE LIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U MPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBHBIX HOpPMax M IpaBHJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [T03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOH J€ATEIHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HayKH €CThb Pe3yJbTaT JUINTENIbHBIX HaOIOJCHUMH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

UHTEpPECa M I[IO3HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOUIEM aHaIU3e
nH(OpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:



HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

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

FOTOBHOCTU OLICHMBATh CBOE IOBEJACHUE W IMOCTYNKH CBOMX TOBAPHILEH C MNO3MIMUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHWE TIOCIEACTBUN STUX MOCTYIKOB;

4) opMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHUS LEHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

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

MOHMMAHMSI [IEHHOCTH TMPaBWJI WHIWBUIYAJIILHOTO M KOJUIEKTHBHOTO 0O€30TaCcHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFO/ICH;

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

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B Y4e€OHO-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);

HWHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOGECCHUi pa3InyHOTO PojJia, B TOM YHUCIE Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHUMN 110 XUMUU;

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

FOTOBHOCTHU K OCO3HaHHOMY BBIOODY HHANBUAYAILHOU TPAaeKTOPUH 00pa3oBaHusl, Oy aymien
npodeccuu U pean3aluyd cOOCTBEHHBIX KU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00IIecTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KM3HH Ha 3eMiIe;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTHU MCIIOJIBb30BAHMS JOCTUKEHUN XUMHH Ui PELISHUS BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpEJ OKpYXKarollel mpUpOJHON cpene,
YMEHHUsI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

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

7) 1EHHOCTH HAYYHOI'0 O3HAHUS:

chOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenuUKA XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIUICHUS, CO3/IAHUU 1IEJI0CTHOTO MPEJICTaBICHUS 00 OKpYyKaroIeM
MHpE KaK O €IMHCTBE IMPHUPOJbl M YEJIOBEKa, B MO3HAHMU IMPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHnn mpooieM COXpaHEHUs TPUPOJTHOTO PAaBHOBECHS;



yOXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LMBWIM3ALUHU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOH pPOJIM B CO3JaHWU HOBOWM 0a3bl MaTepUabHOM
KYJIBTYpPBI, PELICHUHU TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MHIIEBOH U HKOJIOTHYECKOH Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
00eCTeYeHnN YCIOBHI YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(OPTHON KU3HU KaXKJIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TI'PAaMOTHOCTHM: IOHHUMAaHMsI CYLIIHOCTHM METOJIOB IIO3HAHMS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BAaTh MOJy4YaeMble 3HAHUS IS
aHaJin3a U OOBACHEHUS SBJICHUM OKPYXAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUM,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKOM IeSTEIIbHOCTH;

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

HWHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3IudHbIX cepax mpodecCHoHATbHON AeSTETHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpemHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC I (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOIMIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAyYHBIC TTOHATHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOM KapTHHBI MUPa
U crerupuKy METOIOB MTO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEPTHsl, SIBJICHUE, MPOIIECC, CUCTEMa, HAay4HbIH (DAKT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBAHNE, HAOMIOACHUE, U3MEPEHNE, DKCIIEPUMEHT U JPYTHUE);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIC,
peryiasTuBHBIC), obecreunBaromme (GopMUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COITMATBHOM KOMITETCHITMHN O0yYaIOIIUXCS;

CIIOCOOHOCTh ~ OOYYalONIMXCS  KCMOJIb30BaTh ~ OCBOEHHBIE  MEXIMCHIUILIUHAPHBIC,
MHPOBO33PCHUECKHE 3HAHWS WM YHUBEpPCAJIbHbIC Y4YeOHBIC IEHCTBHS B IIO3HABATCIIBHOW U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHne YHHBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LIEJN JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHTD Pe3yJIbTaThl AEITEIbHOCTHU C TIOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh TPHU OCBOCHUW 3HAHWM MPUEMBI JIOTUYECKOTO MBINIJICHUS — BBIIEISThH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOIH30BATh
COOTBETCTBYIOIINE OHITHS I 00BICHEHUS OTJCNbHBIX (DaKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKALIUY BEIIECTB U XUMUYECKUX PEaKIIUi;

yCTaHABIUBATh MPUUYNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBICHHUSIMH,



CTPOMTH JIOTHYECKHE PACCYKICHHSI (HHIYKTUBHBIC, I€TyKTUBHBIE, [10 aHAJIOT'MH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PACCMaTPUBAEMBIX SBJICHHIX, (POPMYIHUPOBATH BHIBOJBI U
3aKJIIOUEHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKUE (3HAKOBBIE)
MOJIeN, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUYECKOW peakIud — TPU PEHICHHH Y4eOHBIX
[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 HAYYHOI'O NIO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
U1 (OpMHUPOBAHUS TUIIOTE3BI MO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHMUI;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEIACHMS YUEHHUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIIEHHS W BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY ITOMCKY METOJOB pELICHUS
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJO0B MTO3HAHUSI.

3) pabora ¢ undopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTepatypa XMMHYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBATh MH(POPMALMIO PA3INYHBIX BUIOB U ()OPM IPEJCTABICHUS, KPUTUUECKH 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 MCIOJIB30BaHUSI 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 HpHU paboTe C XUMHUYECKOH
uHbopManuel: NPUMEHATh MEXNpeAMeTHble ((pU3UUYecCKue W MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, PopMyIbl, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBJiajleHNe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMY /1IeHCTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYLIECTBY OOCYX/JIaeMOW TeMbl B XOJI€ AUAIOTa U/WIN JAUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTENILHO  BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNIaTh C MpPE3EHTAIel pe3yabTaTOB IMO3HABATEIBLHOM AEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro IpoekTa U (OpMYIHPOBATH BBIBOJBI 0 PE3yabTaTaM IPOBEIEHHBIX
MCCIIEIOBAaHUI IMyTEM COTJIACOBAHUS MO3UIMIA B X0/1€ 00CYX/IeHHsI U1 0OMeHa MHEHHSIMU.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHbIMH 1eHCTBUAMU:



CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu M 3a/a4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npeiaraeMblii aJrOpUuT™M JCUCTBHIA MPH BHITIOJHCHUH YU4EOHBIX M HCCIIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM MOIYyYEHHs] HOBBIX 3HAHHUHA O
BEIECTBAX U XUMHUYCCKUX PCAKITUSX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JESITEIPHOCTH Ha OCHOBE CAMOaHAIIN3a U CAMOOIICHKH.

NPEJIMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUSD OTPaXKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN 0 XUMHUYECKON COCTABIISIFOIICH €CTCCTBCHHO -HAYYHOM
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHHWH SIBJICHUH MPHUPOJIBI, B (POPMUPOBAHUU MBIILICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHATHLHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
MPAaKTUYECKUX 3a7ad M HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHCTEMOW XMMHMUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE
MOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, DJIEKTPOHHAsI 000J09YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHIIATEIIEHOCTh, XHUMHUECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpam€éHHas), MOJIb, MOJSpHAsi Macca, MOJSIPHBIH OO0BEM, YIJIEPOTHBIA  CKEJeT,
(GyHKIIMOHATBHAS TPYIIA, PaTUKal, U30MEpHs, W30MEPbl, TOMOJOTHUECKUN pPs, TOMOJIOTH,
YIIIEBOJOPOIBbI, KACIOPOI M a30TCOJIEpKAIINE COSAMHEHUSI, MOHOMEp, TIOJMMEp, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHEHHMSI); TCOPUU U 3aKOHBI (TEOPHS CTPOCHUS OPTaHHICCKUX
BemectB A. M. bByriepoBa, 3akoH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllue B OCHOBE MOHHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTrMYeCKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€3011aCHOM HCIIOJIb30BAHNH BAXKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y IPAKTHUECKOM eATeIbHOCTH YeJIOBEKa,

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE TOHITHS IIPU OMUCAHUH COCTaBa, CTPOCHUS U
MIpEeBPALEHUI OPraHUYEeCKUX COCTMHEHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JISi COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (GOpMYTT OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKUX pEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKY1 OPraHUYECKHX BEIIECTB
JUIS WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAICKHOCTh U3YUEHHBIX OpPraHUYeCKUX
BEIIECTB IO HMX COCTaBYy U CTPOCHHUIO K OMNpeeNEHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBonopopl, KUCIOPOA U  a30TCOJEpIKAIlMe COEAMHEHHUS, BBICOKOMOJIEKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA No cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HA3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJIEH, MPOIHIIEH,
alleTUJIeH, STHJICHTJIMKOb, TIUIEpUH, (QeHod, (GopManmbIeru], aleTalblIeru], MypaBbUHas
KHCTIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTE€apUHOBAs KHUCIIOTa, TIOKO3a, (hpPYyKTO3a,
Kpaxmal, eJUTI0JI03a, TIIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMPEAENATh BHUJBI XUMUYECKOM CBS3H B OpPraHMYECKHX
coeMHeHUsX (OIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHSI TMPHUMEHATH TOJOXKEHHUS TEOPUU CTPOSHHUS OPraHuYeCKHX
BemecTB A. M. ByriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;



c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTpPOCHHE, (U3UUECKUE U
XMMHMUYECKHUE CBOWCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB
(MeTaH, STaH, STWJICH, MPONWJICH, aneTWieH, OyraaueH-1,3, merunoOyramueHn-1,3, OeHzon,
METaHOJI, 3TaHOJ, 3TUJICHIJIUKOJb, TTUIEPUH, (PEHOJ, aleTalbIeTH1, MypaBbuHasi M yKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBATH
FEHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIMX XMMUYECKUX peakUuil ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh HCTOYHUKU YIIIEBOJOPOJHOTO CHIPhS
(medTh, MPHUPOHBIN Ta3, Yroyb), CHOCOOBI MX NEPEepadOTKA M TMPAKTHYECKOE MPUMEHEHUE
IIPOJIYKTOB MEepepadOoTKH;

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKHUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJTMUECTBA HCXOHOTO BEIIECTBA HIIN MPOAYKTa peaKluu 110 U3BECTHBIM MAacCe,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAY4HOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU IMPU M3YYEHHHM BEIIECTB M XUMHUYECKHUX SIBJICHUI
(naOnrofeHue, W3MEpeHUe, OSKCIEPUMEHT, MOJEIMPOBAHNE), HCIOJIb30BaTh CHCTEMHBIE
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 00OPYIOBAHKMEM, a TAK)KE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMNOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKNX BELIECTB IPU HarpeBaHUU, MOJyYEeHUE ATUIICHA U HU3Y4YEHUE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKIIH OPraHUYECKUX BEIIECTB, IeHATypalns OeJIKOB MPU HarpEeBaHUH,
IIBETHBIC PEAKITUU OCITKOB) B COOTBETCTBHUH C MPABUJIAMU TEXHUKH O€30TTaCHOCTH ITPU 0OpaIieHu!
C BeIIeCTBaMH U JIAOOPaTOpPHBIM 00OPYAOBAHUEM, MPEICTABIATH PE3YJIbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3alucH YpaBHEHHUH COOTBETCTBYIOLIUX peakuuid U (popMynupoBaTh
BBIBO/Ibl HA OCHOBE ATHX PE3YJbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOUHHUKOB (CpecTBa MaccoBoi nHGopMaluu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh YMEHMH COONIOJATh IMpaBHJIa JKOJIOTUYECKH 1IE€JIeCO00pa3HOro
MOBEACHUA B OBITY U TPYNOBOH [EATEIbHOCTH B LENISIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpYXarollel MPUPOJIHON Cpelbl, 0CO3HABATh ONACHOCTh BO3CHCTBHS Ha YKMBbIE OPraHU3MBbI
ONpeEeNEHHBIX OPraHMYEeCKUX BEUIECTB, MOHMMAas cmbici mnokazarens I[IJIK, mosicHatre Ha
puMepax CrnocoObl YMEHBIICHHS] U MPEIOTBPAICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YEJI0BEKa;

Uis 00ydarouuxcs ¢ OrpaHUYCHHBIMU BO3MOXHOCTSMHU 370POBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHIA;

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

11 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOCHUs Kypca «O01as 1 HeopraHuueckast XUMHUsD» OTPaKakoT:

c(OPMHUPOBAHHOCTH MTPECTABICHUIN: 0 XUMHUYECKOM COCTABIISIONIEH €CTECTBEHHO-HAyYHOH
KapTUHBI MHUPA, POJIU XUMHUHU B TIO3HAHWU SIBJICHUU TPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KYyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOM TIPaAMOTHOCTH, HEOOXOIUMOW JUIsl peLIeHHS



MPAKTUYECKUX 3a/Jad W DSKOJIOTHYEeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CpEAE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIInue
MOHATHSA (XMMUYCCKHN DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHbBIE OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUS, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHMHYECKHUX  PEaKlMi, pacTBOpP, AJICKTPOJHUTHI,
HEIJICKTPOJIUTHI, AMEKTPOJIUTHYECKAS NUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOHN PEeaKIuU, XUMUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHSI SJEKTPOJIUTUUECKON
quccouranuu, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHMS] U TPEBPAIICHUS] SHEPTUU TPU XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHUA, JEKAIlHe B OCHOBE MOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XHMHUYECKUX SBJICHUM, (DaKTOJOTUUECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIyUeHUH W O€30MacCHOM HCIIOJIb30BAHUM BAXKHEHMIIINX HEOPraHUYECKUX BEIIECTB B
OBITY M TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(hopMUPOBAaHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MTPU3HAKU TIOHITHH, YCTaHABINBATH
WX B3aUMOCBSI3b, HCTOJB30BaTh COOTBETCTBYIOIIHME TMOHSTHS MPU ONMHUCAHUHN HEOPTAaHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHMM HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIHMKY JUISI COCTaBIICHUS
dbopMya BEHIECTB U YpPAaBHEHUH XUMHYECKHUX PpEAKIHMi, CUCTEMATHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid ras,
YIJICKUCIBIA Ta3, aMMHakK, TranmiéHas HW3BECTh, HEraméHas HM3BECTb, NMUTHEBAS COJA, MUPHUT U
Jpyrue);

c(hopMUPOBAHHOCTHh YMEHUH ONPEACIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKON CBsI3M (KOBAJIGHTHAs, MO HHAS,
MeTaJUTMYecKasi, BOJIOPOJHAS) B COCIUHEHHSX, TUI KPUCTAJUIMUYECKOW PEIMIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJICKYJISIpHAs, MOHHAs, METa/UIMYecKas), XapaKTep Cpeabpl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hOopMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAICKHOCTh HEOPTaHMYECKUX BEIICCTB
10 UX COCTaBY K OINpPEACIEHHOMY KJIACcCy/TpyIIe COeUHEHUH (ITPOCThIE BEIIECTBA — METAILIBI U
HEMETaJIJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKpbhIBaTh CMBICI TIepuoandeckoro 3akona J[. U.
MenzeneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHUX AieMeHTOB 1—4 nepuoioB Ileproanueckoil cucTeMbl XUMUYECKUX AieMeHToB /1. M.
MeneneeBa, HCIHOJb3YS TMOHATUSA «S-, P-, O-3JEKTPOHHBIC OPOHMTANINY, «IHEPreTHUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOMCTB XHMHUYECKUX SJIEMEHTOB M HX
COEIMHEHMH 1o nepuodam U rpynnam Ilepuoaudeckoil cucreMbl XuMuueckux sneMmentos 1. 1.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) 00IIME XUMUYECKHE CBOWCTBA
HEOPraHMYECKUX BELIECTB Pa3IUYHbIX KJIACCOB, MOATBEP)KJIATh CYHIECTBOBAHME I€HETUYECKOMU
CBS3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMU C TOMOIIBI) YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN;



c(OPMHUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATH XMMUYECKUE PEAKIUH IO Pa3IMYHBIM
npu3HaKaM (YUCIy H COCTaBy pEarupyroulux BEIIECTB, TEIIOBOMY d((eKTy peakuuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEaKIMH, YIaCTHIO KaTalu3aTropa);

c(OPMHUPOBAHHOCTh YMEHUU COCTABIISATh YPABHEHHS PEAKLUUH Pa3IMYHBIX TUIIOB, OJIHBIE
U COKpaIIEHHBIC YPaBHEHUSI PEaKIUi MOHHOTO OOMEHA, YUUTHIBAsl YCIOBHSI, IIPH KOTOPBIX 3TH
peaxkuuu UAyT 10 KOHIIa;

Cc(OPMHUPOBAHHOCTh yMEHHH IPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KAaueCTBEHHBIH
COCTaB pA3JIMYHbIX HEOPraHUYECKUX BELIECTB, pPAaClO3HABaTh ONBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaxiuii HoCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca ATUX PEaKIIMii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEIIEHHMs XUMUYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XUMUYECKUE MPOLIECCHI, JISKALTUE B OCHOBE
MIPOMBIIIJIEHHOTO TOJIy4€HUS CEpHOM KHUCIOTHI, aMMHaka, a Takke C(HOpPMUPOBAHHOCTh
MpecTaBiIeHU 00 OOMMX HAay4YHBIX MPUHLHUIAX M KOJOTMYECKHX MPOoOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C HCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JI0Jil BEILECTBA B pacTBOpe», OOBEMHBIX OTHOUIEHHM Tra30B MpPH XUMHUYECKUX
peaxusax, Macchbl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIlECTBA, MAcCe MIIN
00BEMY OZTHOTO M3 YYACTBYIOIIHUX B PEAKIIUU BEIIECTB, TEIUIOBOTO (P deKTa peakiui Ha OCHOBE
3aKOHOB COXPAaHEHHUSI MaCChl BELIECTB, MPEBPAILIEHUS U COXPAaHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHI COOJIIO/IAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N H
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIIOJIHEHUIO Ta00PATOPHBIX XUMHUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(paznmokeHue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIIEHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE Pa3InYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro oOMEeHa, KaueCTBEHHbIC pEeaklUd Ha
cynbdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamely u «Hemeramib») B COOTBETCTBHHM C TMpaBUIAMH TEXHHKHU
0€30MacHOCTH MpU 00pallleHHH ¢ BEIECTBAMH U JJAOOPaTOPHBIM 000PYIOBaHUEM, IPEICTABIISTh
pe3ynbTaThl XUMUYECKOTO SKCIEpUMEHTa B (hopMe 3amucH ypaBHEHUIH COOTBETCTBYIOIIHMX
peakiuii 1 GopMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(MOPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpeJCTBA MACCOBOM KOMMYHUKALUU, IHTepHET U ApYTruX);

chOpMHUPOBAHHOCTh YMEHMH COONMIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pa3HOTOo
NOBEJICHUsI B OBITY W TPYJOBOM JEATENBHOCTH B ILEISAX COXPAaHEHUS CBOETO 30POBbS U
OKpPY’KaIOIllel MPUPOIHOMN Cpenbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
oTpeeNEéHHBIX BEUIECTB, MOHMUMAas cMbIch mokazatens [1JIK, moscHATs Ha mprMepax CrocoObI
YMEHBUIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OpPraHU3M UYE€JI0BEKa;

JUIL O0Yy4YaroIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB M XUMUYECKUX SIBJICHHUIA,

JUISL CIIETIBIX U CJIA00BUISIIUX OOYUAIONUIUXCS: YMEHHE UCIOJIb30BATh PElbe(PHO-TOUSUHYIO
cucremy obo3HaueHuit JI. bpaiins i 3anucu Xxumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne n/mm HaumeHnoBaHue pa3iesioB 1 TeM IPOrPaMMBbI

KoJ-Bo yacoB

Bcero

Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHu4ecKOi XMMHHU

11 [Ipenmer oprannueckoit xumuu. Teopus cTpoeHust oprannyeckux coequHenuit A. M. byrneposa

Hroro no pazneny

w

Pa3nen 2. YriaeBoaopoabl

2.1 [IpenenbHbIE yraeBoaOpOABI — AJIKAHBI

2.2 HenpenenbHbie yriaeBoI0POIbI: AIKEHBI, AIKATUEHBI, aJTKHHBI

2.3 ApomMartudeckue yrieBoAa0posl

24 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJOB U UX MepepadoTka

WiIN OO IDN

Hroro no pazneny

Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus

3.1 Cruptel. DeHon

3.2 Anwsaerunel. KapooHoBbie kucinoTsl. ClioskHbIE dDUPBI

3.3 VYrineBoasl

Hroro no pazneny

13

Pasznen 4. A3oTconepxamye OpraHuyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKUCIIOTHIL. bejku

Hroro 1o pasaciy

Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS

5.1 IInactmaccel. Kayaykn. Bonokna

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

34




11 KJIACC

KounuyecTBo
Ne n/m HanmenoBanue pa3aesioB 4 TeM IPOrpaMMBbI YACOB
Bceero

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU

11 Crpoenue atomoB. [lepuoanueckuii 3akoH u [lepuoaudeckas cucteMa XuMU4IecKux snementoB /1. U. 3

MenneneeBa

1.2 Crpoenue BeniectBa. MHOrooOpasue BelecTB

1.3 XUMHUYECKUE PEaKIHH 6
Hroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMus

2.1 Mertambt

2.2 Hemeranmns

2.3 CBs13b HEOPraHMYECKUX U OPTAHHMYECKUX BEIIECTB
Hroro mo pazgeny 17
Pa3nen 3. Xumus ¥ Ku3Hb

3.1 XUMHUS ¥ )KU3Hb 4
Hroro mo pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1IJI1 YYEHUKA

* Xumus / I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A., AKIIoHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus, 11 xnace/ I'abpuensa O.C., Octpoymo WU.T'., Cagkos C.A., AKIHOHEpPHOE
obmectBo «M3natenscTBO «lIpocBenienne

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

Metoaunueckoe nocooue. bazoseiit ypoenb. 10 kiace (aBropsl: O. C. I'abpuenss, C. A.
Cnanxos), 2019

Knwura nns yuurens. bazossiii ypoBenb. 10 kimacce (aBropsi: O. C. I'abpuensiy, U. T
Octpoymos, C. A. Cnaakos), 2019

KoHnTponbHble 1 mpoBepouHbie padoThl. ba3oBslil ypoBenb. 10 kiacce (aBropsl O. C.
lMabpuensu u ap.), 2019

Meroaunudeckoe nmocooue. bazosriit yposensb. 11 kiace (aBropsl: O. C. IN'abpuensn, C. A.
Cnanxos), 2019

Kaura nns yaurens. bazossiii ypoBenb. 11 kmacce (aBropsi: O. C. I'abpuensu, U. T
Octpoymos, C. A. Cnagkos), 2019

KonTponbHble 1 mpoBepouHbie padoTel. ba3osslit ypoBens. 11 kiacc (aBropsr: O. C.
IMabpuensu u ap.), 2019

OO6mas xuMus B TecTax, 3ajadax, ynpaxHenusx. 11 kiacc (aBropsl: O. C. I'abpuensn, U. I
Octpoymos, A. I'. Beenenckas), 2019
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
XUMHUS 1 KU3HB: HAYIHO-TOMYJISIpHBIN *KypHai http://www.hij.ru/

A30yka BeO-morcka it xumukoB http://www.chemistry/

[leproanyeckas cucTeMa XUMHUYECKUX diieMeHToB http://www.jergym.hiedu/

Xumus s Beex http://www.informika.ru/text/

DrexkrpoHHas oubanoreka mo xumuwn http ://www. chemnet.ru/rus/

Poccuiickast TUCTaHIIMOHHAS OJMMITHAA IIKOJIBHUKOB 10 Xumuu http://www.muctr.edu.ru/
MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE OBPA30BATEJIBHOI'O
I[MPOLIECCA

YUYEBHOE OBOPYJIOBAHUE

Kosnexknyyu MUHEpaioB ¥ TOPHBIX TIOPOJI, METAJUIOB M CIUIABOB, OKCHJIOB, KHCJIOT, OCHOBaHHI,
COJICH, B TOM YHCIIC MHHEPAIBHBIX YI0OpEHUH, 00pa3Ibl OPraHuIeCKUX BEIIECTB U
MaTepHUAaJIOB.

Moienu KpUCTALTHYECKUX PEIICTOK.

HaGopbl Moieneli aTOMOB JUIsi COCTaBJICHUS MIAPOCTEPKHEBBIX MOJICIICH MOJICKYIT TTPH
W3YYEHUH OPraHMYECKON XUMHUH.

OBOPYJIOBAHMUE JIUIS ITPOBEJJEHU S JIABOPATOPHBIX, ITPAKTUYECKHWX PABOT,
JTEMOHCTPALIMI

MynbTUMEAUNHBIN ITPOEKTOP.

XuMuyeckas mocyna.

[Tpubopsl, anmaparsl ¥ YCTAaHOBKH, UCIIOJIb3YEMBIE HA YPOKaX XUMHHU, MOAPA3CIAIOT Ha
OCHOBE MPOTEKAIOUIUX B HUX (PU3NUIECKUX U XUMUUIECKHX

MIPOLIECCOB C YYACTHEM BEIIECTB, HAXOISIIUXCS B PA3HBIX arperaTHbIX COCTOSTHUSX:

- mpuOOPBI A pabOTHI C Ta3aMU - MOJTy4YeHHEe, COOUpaHue;

- anmapartbl ¥ MPUOOPHI AJISl OTBITOB C )KUJIKUMH U TBEPJBIMH BEIIECTBAMU - PHIBTPOBAHNE,
KPUCTAIITN3AIUS; TPOBECHIE PEaKIIUii MEK Ty TBEPIIM

BEII[ECTBOM U KHJIKOCTBIO, )KUIKOCTBIO U JKUJKOCTHIO, TBEPABIMHU BEIIECTBAMU.



