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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 OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOrpaMMBbl CPETHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparuu, peaqn3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MPOrPaMMbI, U OCHOBHBIX TOJIOKEHUH «CTpaTeruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuon 10 2025 rona» (Pacnopsikenue Ipasurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0JI0B K pa3pabOTKe MPOTpaMMBI IO XUMHH, K OTIPE/ICIICHUI0 00IIel CTpaTernu
00Oy4eHHsl, BOCTIUTAHUS M Pa3BUTHUSI OOYJArOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XuMHUsD»
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.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[IEHHOCTEH, MPUCYIIUX IETOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHUs. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOMIeH KyIbTYphl YeJIOBeKa, a
TaKXKe 3KOJOIMYeCKH OOOCHOBAHHOIO OTHOUIEHMS K CBOEMY 3JI0pPOBBIO U IPHUPOJHOM Cpee.
Peamuszyercs xumuueckoe oOpa3oBaHHWE OOYyYarONIUXCs Ha YpPOBHE CPEAHETO 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 KHU3HM OOLIECTBA, a TAKXKE C YUETOM OOLUX Lielel U
IPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHME CUCTEMBI CpelHero oOIiero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOH BKJaja 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 IOHMMAaHUS BEILECTBEHHOIO COCTaBa OKPYKAIOIIEr0 MHpa, OCO3HAHMs B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMOIEHCTBYsI C JPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHUs CTajla HEOThbEMJIIEMO
YacThI0O MUPOBOM KYJIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIEHUIHOIO TPYJA U SKU3HU KaxXJ0TO
yieHa oOmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3WJaTelIbHAas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TIJ00aJbHBIX MpoOJieM YCTOHYMBOIO pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOH, MUIIEBOH, HIKOJOTHUECKOH O€30MaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKMX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYyMA,
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 COJIEp)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
W3YYCHUU TIpeaMeTa 00eCIednBaeT BOZMOKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpa3us BEIECTB
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
y4eOHOTO Marepuasia U OO0YyCJIOBIIEHA HMCTOPHYECKH OOOCHOBAaHHBIM DPA3BUTHUEM 3HAHWKM Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKkKe HA YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX IMPEACTABICHUN 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 YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs TEPBOHAYATILHBIE
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS TEOPETUUYECKUNW Marepuanl Hu
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIMETEOPETHYECKUX M METOJOJOTUYECKUX TTO3UIIHH,
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 PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBAIOT €€ pojib B IIO3HABATEIBHOU M
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO WM JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
00yyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI (MIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MeXAy HOBBIMU (aKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nutane perienus 3a/1a4 BOCIUTAHUSA, Pa3BUTHS U COIUAIN3AINN O0YJarOIINXCS IPUHSATHIC
MporpaMMoON MO XMMHH MNOAXOAbl K ONPEIEICHUIO0 COJEPKAHUS U TOCTPOEHHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX NEHCTBUM, MMeronux 0a3oBoe
3HaUEHUE [UIS PA3IMYHBIX BHJIOB JEATEIBHOCTH: pEIIeHUs MpoOiIeM, MOWCKa, aHadu3a Hu
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpakTuke mpenoiaBaHus XMUMHUHM KaK Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus, TaK U
Ha YPOBHE CpellHero o0Iiero 00pa3oBaHus, MPU ONPECIICHUHN COJIEPIKATEIBHON XapaKTePUCTHKI
[ene W3y4deHHs TMpeaMeTa HampaBlIeHUEM MEePBOCTCIICHHON 3HAYMMOCTH TPAJAULIMOHHO
npu3Haércss  (GopMHpOBaHME OCHOB XHMHUYECKOW HAyKM Kak OONacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUICCKOM ISATEITHHOCTH YEIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB 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 OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakrTepa,
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 M XUMUYECKHX SBJICHUH, IMCIOIIIUX MECTO B MPUPOJIC, B TPAKTHYCCKON H
MMOBCETHEBHOM KW3HU,

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

Hapsiny c atuMm, coaep:karenpHasi XapakTepUCTUKA LIeJei U 3a7a4y U3ydeHus MpeaMera B
MporpaMMe o XMMHU YyTOUYHEHA ¥ CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero oomero oopasopanus. CeroaHs B MPENoIaBaHUA XUMHUH B OOJIBIICH CTETICHU
oTaéTcs MPeANOoUTEeHNE MPAKTUYECKON KOMIIOHEHTE COJIep>KaHusl 00ydeHusl, OPUEHTUPOBAHHOM
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 PEalIbHOM KU3HHU Ui PEIIeHUs] MPAKTHUECKUX 3a/1a4.

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€aMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIBbHOE 3HAUCHUE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPoOiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
JeSITEeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIUI PKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MTPOIIECCOB
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 MOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUH JIJIs IOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepIKaHNUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOII0aTeIFHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCITUTaHHE Y 00YJarOIUXCs YOKAEHHOCTH B TYMaHUCTUIECKOM HAPABICHHOCTH XUMHUH,
e¢ BaKHOW pONM B PEHICHWH TIOOAIBHBIX MPOOJIEM PAIMOHAIBLHOTO IPHPOJIONOIE30BAHMS,
IMOMOJIHCHUS DSHCPIrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO pPAaBHOBECHUA, OCO3HAHUA
HE0OX0IMMOCTH OSpEKHOTO OTHOIICHHUS K IPUPOJIC U CBOEMY 3I0POBBIO, a TAKXKE MMPUOOPETECHUS
OIIbITa UCIIOJIB30BAHUA TOJTYYCHHBIX 3HAHUU I IPUHATUSA TPAMOTHBIX pemeHHﬁ B CUTyallusiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMU.

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

OO1ee 4uCIIO YacoB, OTBEACHHBIX I M3yUCHUS XMUMHH, 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 OBYYEHUA
10 KUIACC
OPI'AHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHUYECKUX COCUHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenue o knaccu(uKaluy OpraHMuecKrx BeulecTB. HoMeHkIaTypa opraHu4eckux
coelMHEeHUH (cucTeMaTu4eckasi) U TpUBHUaJIbHbIE HA3BaHUs BOKHEUIIINX MPeACTaBUTENEH KIIacCoB
OpraHMYECKUX BEIECTB.

DKCclepuMEHTAIbHBIE METO/Ibl M3YYEHHUsl BELIECTB U MX MPEBpAlllEeHUI: 03HAKOMIIEHHE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJ1aBjIeHHe, 0OyriIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPEICTaBUTENN AJIKAHOB: (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (PeaKkIMy 3aMEICHHS U TOPEHHUS),
HAax0’KJIEHUE B MIPUPOJIE, IOJyYEHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPECTaBUTENb ATKUHOB: COCTaB, CTPOCHHUE, (PU3nUecKre U XUMUYECKUE CBOWCTBA
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHM), MOJIy4Y€HHE M TpPUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[Ipupoanbie UCTOUHUKU YTIIeBOJOPpOa0B. [IpupoaHbIil ra3 u nomyTHble He(TAHbBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CiocoOsl nepepaboTku HeTH: eperoHka, KpeKUHT (TEPMHUUECKUH,
KataauTuueckui), muponus. Ilpoayktel mnepepaboTku HedTH, HUX OpPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOYKThI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
U3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (pEaKkUMW C aKTUBHBIMH METajlIaMH, TaJOT€HOBOAOPOIAMHU, TOPEHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (u3NYecKkue u
XHMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMI METAJNIaMH, Ka4eCTBEHHAsI Peaklus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@DeHOoI: CTPOEHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denoua.

Anpnerunbl U Kemouwvl. DOpMaNbAETHI, alETadbJACTHI: CTPOCHHE, (QHU3HUYECKHE U
XAMUYECKHE CBOWCTBAa (pEakIMU OKHCICHHUS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIINH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE ¥ XUMHUYECKHIE CBOMCTBA (CBOWCTBA, OOIIME IS Ki1acca KUCIIOT, PeaKIns
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KACIOT. MblTa Kak COJIM BBICIIUX KaPOOHOBBIX KHCIIOT, X
MOIOIIlEE IEHCTBHUE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MAPONIN3 CHOKHBIX APUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3auMoaencTBue ¢ ruapokcuaoM meau(ll), okucienne aMMuauHbIM pacTBOPOM OKCHJIA
cepedpa(l), BoccraHoBiIeHHE, OpOKEHHUE TJIIOKO3bI), HAXOXKJIECHHWE B MPUPOJEC, MPUMEHEHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemionosa kak npupoaHsie noauMepbl. CTpoeHHne Kpaxmalia U LEeJUITIONI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHWE CHUPTOB, KAYECTBEHHBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuga cepeopa(l) u ruapokcumaom meau(ll), B3aumoaeicTBrue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJIHOTO BEIIECTBA UM MPOAYKTa PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKHUCIOTHI Kak aM(OTEpHBIE OpraHu4ecKue coenuHeHusl. Du3nuecKkue U XUMHUYeCKHe
CBOMCTBAa aMUHOKHCIOT (Ha mpuMepe MMIMHA). buonormueckoe 3HaUE€HHWE AMHHOKHCIOT.
[TenTuaer.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcrepuMEHTaIbHbIE METO/bl M3YUEHHsI BEIIECTB M HMX IPEBpAICHUN: HAOMIOACHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaydyKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU I OTJIENBbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKHUI YpOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUEeCKHe BETMUMHBI U UHUIIBI UX
M3MEpEeHUsl.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpPOBHH, MOIYPOBHU. ATOMHBbIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacrmpeieNieHds IEKTPOHOB M0 OPOMTANIIM B aToMax 3JEMEHTOB TEPBBIX UYETHIPEX MEPHUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos JI. .
MenpneneeBa. CBs3b NEepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
sanemeHToB JI. . MenpeneeBa ¢ COBPEMEHHOW TEOPHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyInaMm U neprojaM. 3HaueHHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKas CBsI3b. Buabl XUMHUYECKOW CBsI3U (KOBaJEHTHAas
HEMoJIApHas U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemecTBa MOJIEKYISPHOTO U HEMOJIEKYJISPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PACTBOPE.

Knaccugukamnus Heopranudeckux coeanHeHnit. HomeHkiatypa HeopraHn4ecKux BEIIeCTB.
I'enernueckas cBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JIMYHBIM KJlaccaM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYECKOW U
OpraHMYeCcKON XMMUU. 3aKOH COXpPAHEHHsI MAacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUH MPU XUMHUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecue. PDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIeOYHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKClepUMEHTAIbHBIE METOJbl M3yYeHHUsS BEUIECTB U UX IPEBpAIlleHUi: JAEMOHCTpalus
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpUCTAINIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JEMOHCTPALMOHHBIX U
1ab0paTOpPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
WOHHOTO OOMEHa), MpOBEJACHUE MPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hewmerannsl. [lonoxenue HemeramioB B [lepuoanyueckoii cucteMe XUMUYECKUX AJIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. Pu3nyecKkue CBONCTBA HEMETAJUIOB.
AmtoTponsi HeMeTauIoB (Ha IpuMepe KUCIopoa, cepsl, pochopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BAXKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3ota, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XHEMIINX HEMETAJJIOB U UX COCIMHEHUM.

Mertamisl. Ionoxenune metainoB B lleproauyeckoii cucteMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaisioB. OOmiue
¢uznueckue cBoicTBa MeTaiioB. CIUTaBbl METAIOB. DJIEKTPOXMUMHUECKUN Psil HANPSKEHUN
METaJIJIOB.

XUMUYECKHE CBONCTBA BaXHEHIIMX METANJIOB (HATPHM, Kaluii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O011re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHre MeTalioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEIIECTB M MX MPEBPALICHUI: H3ydEHHE
KOJUTIEKIINH «MeTalTbl U CIIJIaBbl», 00pa3lioB HEMETAUIOB, PEIISHUE SKCIIEPUMEHTANBLHBIX 3a7ad,
HaOJI0/IEHUEe W OIHUCAHME JIEMOHCTPAIMOHHBIX M J1TaOOPaTOPHBIX OIBITOB (B3aWMOJIEiCTBHE



TUAPOKCHUIA ATIOMUHHUS C paCTBOPAaMU KUCJIOT U LIEJI0YeH, KAYECTBEHHbIC PEaKIIMY Ha KaTUOHBI
METaJIOB).

Pacuérnble 3amaum.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
W 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCTBa
BEIECTBA) NPOJIYKTOB PEaKLUH, €CJIU OJJHO U3 BELECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienust 00 OOMMX HAYIHBIX IPUHITUITAX TIPOMBIIIJICHHOTO IMOJTYYCHHU S BAXKHEUIITUX
BEILIECTB.

UYenoBek B MHpE BEIIECTB W MAaTEpUANOB: BAKHEHIIME CTPOUTENBHBIE MaTE€pUabI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHallbl, OPraHN4ECKUE U MUHEPAIIbHBIE Y100pEHUSI.

XWMHUS WU 3/I0POBbE 4YEJIOBEKA: IMPAaBWIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaToB,
MpaBuia 6€30MacHOTO UCOIb30BaHUS MPENnapaToB OBITOBOM XUMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXNnpeaAMETHBIX CBA3€HM MPU U3YyYEHHH OOIIeH M HeOpraHUYeCKOW XUMHH B
11 kyacce oCyIIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABIISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO011ue ecTeCTBEHHO-HAYUHbIE MMOHATHUS: HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIN3,
CUHTE3, KIacCU(pUKalus, MEePUOJUYHOCTb, HAOIIOEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaAMo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUN ypOBEHb, BEIECTBO, TEIO, 00bEM, arperaroe
COCTOSIHUE BEIeCcTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE OPO/IbI, MOJIE3HbIE HCKOTIAaeMble, TOIUIMBO, PECYPCHI.

TexHONorus: XMMUYECKas MPOMBIIIIEHHOCTb, METAJLUTYprusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuajiosn, CEJIbCKOXO03SMCTBEHHOE IMPpOU3BOJCTBO, IIUImeBas IMPOMBIIIIICHHOCTD,
@apMaHeBTHqCCKaH IMPOMBIINJICHHOCTD, IMPONU3BOACTBO KOCMECTHYCCKHUX npcriapaTtos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaJIOB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,

HAaHOTCXHOJIOI'UH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YyIbTaTaM OCBOEHHUS OOydarolUMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro oOLIero 0Opa3oBaHus ABIISETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO0 1.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS NpeAMETa « XMMUS» Ha YPOBHE CPETHET0 00111ero 00pa30BaHUs BbIIEICHBI
CJIEYIOIIE COCTABIIAIOIILE:

O0CO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPaXTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YAbTAThI OCBOEHUS IpeIMeTa « X UMUS» TOCTUTAKOTCS B €IMHCTBE yUEOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKMMM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU U HJEAJAMHU POCCUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOPMaMH M INPAaBUJIAMU IOBEJCHMSI, CIOCOOCTBYIOIIMMHU IpoleccamM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMU» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH AEATEIHOCTU 00yUarOIUXCs 110 PeaTn3aluy NPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOLIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 005A3aHHOCTEH, yBaKE€HUs K
3aKOHY U NPaBONOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [T03HABATEIbHbIX 33/1ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CrOoCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoOIeccy TBOpYECTBA B OOJIACTH TEOPHHM U TNPAKTHUECKOrO MpPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ [O03HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH M TOCIEIYIONIEM aHAU3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIEHUBAThH CHUTYAIlHH, CBSI3aHHBIC C XUMHUYSCKUMU SBJICHUSMU, U IPUHAMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS LEHHOCTEH 310poBoro M Oe3omacHOoro obpas3a >KU3HU, HEOOXOJAUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TpaBmJI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWI WHIUBUAYATHHOTO ¥ KOJUICKTUBHOTO 0€30TacHOTO
TTOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BocnuTaHMS:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HMCCIIEOBATEIBCKOW JICATEIIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHEe B PEIICHHH MPAKTUYCCKHX 3aJ1a4 COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3Y4YEHUIO Mpo(eccHil pa3inyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

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

TOTOBHOCTH K OCO3HaHHOMY BbIOODY MHIAUBUAYAIbHON TPAeKTOPUH 00pa3oBaHusl, Oy mymieit
npodeccuu U pean3aluyi cOOCTBEHHBIX KU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HH Ha 3eMII¢;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENPUATHS NEHCTBHUI, MPHUHOCSIIMX Bpe] OKPYXKarollel MpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MpPEeIIpPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHOU MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IPUPOAbI M YEJIOBEKA, B NO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEN U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEIIEHUH I100aIbHBIX MPO0JIEM YCTONYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOM,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHONM TIPAaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTH METOJIOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JiefaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI Ha OCHOBE HAyYHBIX (PaKTOB M UMEIOIIMXCS JaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

HWHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IuvHbIX cepax npodeccuoHanTbHON NeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMEeTHBIE) OOIIeHAyYHbIC TTOHATHS, OTPAKAIOITUE IIEJTOCTHOCTh HAYYHO W KapTHUHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CUCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIC,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS W YHHUBEpCajdbHble YyueOHBbIE ICMCTBHS B IO3HABATEIbHOW U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATEIHHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHe YHHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

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

OTIPEJIeNATh LEJN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH PE3YyIbTATHI ACATEIHLHOCTH C TIOCTABJICHHBIMU IIEIISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPUH IS KiTacCU(DUKAIIMH BEIECTB M XUMUYECKIX PEaAKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISTH
3aKOHOMEPHOCTH U MIPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBIICHUSAX, (POPMYIUPOBATH BBIBOJBI U
3aKJIFOUEHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpPaBHCHHE XHMHUYECKOW peakuu — TP PEIICHHd YIeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33/1a4, TPUMEHAITH Ha3BaHHBIC MOJICIILHBIC TTPEICTABICHHUS JJIsT
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMHUYSCKUX PEAKITUH;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYIKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOIOB IMO3HAHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBATH HH(GOPMALIUIO PA3TMYHBIX BUJIOB U (HOPM MPEACTaBICH U, KPUTUYECKH OLICHUBATD
€€ I0OCTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopManuen: TPUMEHATh MEXNpeAMEeTHble ((U3MUecKne H MaTeMaTH4eCcKHe) 3HaKu U
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOi TEMbI B XOJI€ JHAlloTa W/WIH TUCKYCCUU,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpU  BBIIOJHEHUM XHUMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUI IyTEM COTJIACOBaHMSI MMO3ULIUHI B X0/1€ 00CYX/1eHUsI 1 0OMEHA MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeiaraéMblii aaropuT™ AEMCTBUM NP BHIIOJHEHUM YYEOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JESTEIBHOCTA HA OCHOBE CAaMOAHAIIN3a U CAMOOLIEHKH.

MHNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckass XUMUS OTPaXKaroT:

c(hopMUPOBAHHOCTD MPECTABICHUN O XUMUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHHWH SIBJICHUU TPUPOJBI, B (DOPMHPOBAHWH MBINUICHUS W
KYJIBTYPBl JIMYHOCTH, ©€ (DYHKIIMOHAIHLHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIS pelIeHUs
MPAKTUYECKUX 3a/ad M HSKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/I0pPOBBIO U
MPUPOIHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTromMa, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaléHHas), MOJIb, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEpIKaIIUe COCTUHEHHS, MOHOMED, MOJUMED, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHUYECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXkKalllue B OCHOBE MOHUMAaHHS
MPUYUHHOCTH U CUCTEMHOCTU XUMHUYECKHX SIBJICHUHN, (PAKTOIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUM BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIE MPU3HAKU MOHITHH, yCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIBE30BATh COOTBETCTBYIOIINE OHITHS [IPH OMTUCAHUH COCTaBa, CTPOCHUS U
MpeBpAIEHUI OPraHUYECKUX COCTUHEHU;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpanIéHHON) GopMyll OpraHMYeCKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX pEaKlWi, U3rOTaBIUBATh MOJEIU MOJIEKYJ] OpraHMYECKUX BEIIECTB
JUISL WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAATIEKHOCTh U3YYCHHBIX OPTaHUYeCKUX
BEIIECTB MO0 HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN
(YrneBomopopl, KUCIOPOJ M a30TCOAEpIKAIlhe COEAUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke



MIPUBOJIUTh TPUBUAIBHBIE HAa3BAHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (ITHJICH, MPOTHIICH,
alleTUICH, STHJICHIJHMKOJb, TIHLUEpUH, (eHod, (GopmanbAeru, areraibIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (HU3MUECKHE W
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 9TaH, JTWJICH, MPONWJICH, ameTwieH, OyraameH-1,3, merunOyramueH-1,3, OeH3om,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIHHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO  CHIPHS
(HeTb, MPUPOMHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TPOBOJUTH BBIUMCICHUS I10 XHUMHYECKAM YpPaBHECHUSIM
(Maccbl, 00bEMa, KOTMUYECTBA HCXOTHOTO BEIIECTBA WM MPOAYKTa PEaKIu 110 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

c(hopMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOU 3HAHMI 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU MpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmrosieHne, W3MEpEHHe, OKCICPUMEHT, MOJICITUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHUIl IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNH HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HAarpeBaHUH, MOJYYCHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KaYECTBEHHBIE PEAKIIH OPraHUUECKUX BEIIECTB, IeHATYypalus OEJIKOB MPU HarPEeBaHUH,
L[BETHBIE PeaKINK OEJIKOB) B COOTBETCTBHH C IIPABUIIAMH TEXHUKH O€30MaCHOCTH MPHU 00paIieHun
C BeIIeCTBAaMHU U Ja0OPATOpPHBIM 00OPYAOBAHHMEM, MPEACTABIATH PE3YAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHUU COOTBETCTBYIOIIUX peakuuid U (HopMynupoBaTh
BBIBOJIbI HA OCHOBE 9TUX PE3yIbTAaTOB;

chOpMUPOBAaHHOCTh YMEHHMI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nH(popMaliu, IHTEpHET U IPYTHX);

C(OPMHPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
NOBeJIeHUsI B OBITY W TPYJOBOM JEATENBHOCTH B IIENAX COXPAaHEHMsS CBOETo 3JI0pOBbS U
OKpY’Kalolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBHIE OPTraHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTs Ha
MpuUMepax CrocoObl YMEHBIICHHsI U TIPEJOTBPAIICHNUS X BPEAHOTO BO3JCUCTBUS HA OpPraHU3M
YeJI0BeKa;



JIIs 06yqaloumxca C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPHUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOJAaX IMMO3HAHW BCIICCTB U XUMHUUYCCKUX SIBJIGHI/II;'I;

JUISL CIICTIBIX U CIIA00BUISIIUX O0YJAIONUIUXCS: YMEHHE UCIIOIb30BATh PENbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anvicu xumudeckux Gopmyi.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHu4ecKast XUMHs OTPaKaroT:

c(hOPMHUPOBAHHOCTH IPEJICTABJIICHUN: O XHMHYECKOM COCTABIISIONICH €CTECTBCHHO -HAYYHOU
KapTUHBI MUPA, POJM XUMUU B TO3HAHUU SIBIICHUN MPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW MJid pelieHus
MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM Cpee;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHWUW, KOTOpas BKJIKOYAET: OCHOBOIOJIATAOIINE
MOHATHS (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUs, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOIHAs),
KpUCTAJUTMYECKasi  peméTka, THIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECCKAS NUCCONUANNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKON PEeaKIuy, XHMUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS DIIEKTPOJTUTUIECKOM
qycconranuy, nepuoandeckuii 3akoH J[. M. MeHnneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAIlCHUsS SHEPIUU MPU XUMHUYECKHX pEeaKlusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUsA, JIEKAIIWE B OCHOBE NMOHHMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUHN, (PAKTOJIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U O€30MacHOM HCIOJIb30BAHUM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUI BBISIBIIATH XapaKTEPHbIC MPU3HAKK MOHSATHH, yCTaHABIMBATh
MX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHATUS MPU ONHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JIi COCTaBICHUS
(dbopMyn BelIECTB M YpaBHEHUH XHMMHUYECKUX pEaKIui, CHCTEMaTHYEeCKYl0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKHUX BEHICCTB (yrapHblid ras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTb, HEraul€éHash M3BECTh, MUThEBAs cOJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUI OMpEeNsiTh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOAHAS) B COCAUHEHUSIX, TUI KPUCTAIUTUYECKONW PEHIETKH KOHKPETHOTO
BelleCTBA (ATOMHAs, MOJIEKYJSpHAs, HOHHAs, METAIJIMYecKas), XapakTep cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyNIe cCoeTnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIbI U
HEMETaJLIbl, OKCUJIbI, OCHOBAHHUS, KHCIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;



C(OPMHUPOBAHHOCTh YMEHHH  XapaKTEpU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKHX JJIEMEHTOB U UX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (ONMMCHIBATH) OOIIIE XUMUIECKHE CBOWCTBA
HEOPraHMYECKUX BELIECTB Pa3jMYHBIX KJIACCOB, ITOATBEPKAATH CYIECTBOBAHUE I'€HETHYECKOU
CBSA3M MEXKJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
Mpu3HakaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEMIOBOMY 3(Q(eKTy peakluu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakluii MOHHOIO OOMEHa, YYUThIBasl YCIOBHS, MPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuyYHbIX (PAKTOPOB; XapaKTep CMEIICHHs] XMMUYECKOTO0 PaBHOBECHS B 3aBUCUMOCTU OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUYECKHUE MTPOLIECCHI, JIeKaII1e B OCHOBE
MIPOMBIIIJIEHHOTO TOJIY4Y€HHUS CEpHOM KHUCIOTHI, aMMHaka, a Takke CHOpMHUPOBAHHOCTh
MpeJcTaBiIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U IKOJOTUYECKUX MpoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C HCIOJb30BAHUEM TOHSATHS
«MaccoBasi 0N BEIECTBA B PacTBOpe», OObEMHBIX OTHOUICHUI Ta30B NpPU XUMHYECKUX
peaxusix, Macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIIOBOro 3 deKTa peakuu Ha OCHOBE
3aKOHOB COXPAaHEHHUSI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIO/IATh MpaBUia MOJb30BAHUS XUMHUYECKON MOCYIOW U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJIHATH XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TMeEpOKCcHIa BOAOPOJa B MPHUCYTCTBUU KaTajau3aTopa, OIpPENEICHHE CpEabl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, PELIEHHE SKCIEPUMEHTAIbHBIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3alucH ypaBHEHUIHl COOTBETCTBYIOIIHMX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
IIOJIy4aEMYI0 U3 Pa3HbIX UICTOYHHUKOB (CpeCTBa MACCOBOM KOMMYHUKaluU, IHTEpHET 1 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUIl COONIIOAATh IpaBMWJIa IKOJOTMYECKU LEIECO00Pa3HOro
IIOBCICHUA B 6BITy u ’["pYI[OBOf/i ACATCIIbHOCTH B MECIAX COXpPAaHCHHA CBOCTrO 3J0pPOBbA U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTpeIeTIEHHBIX BEIIeCTB, MOHUMas cMbici nokasarens [1JIK, mosicHsaTs Ha mpumepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCAHOTO BO3[[€I\/JICTBI/I$I Ha OpraHu3M 4€JI0OBCKaA,

JIIsA 06yqa101111/1xcs1 C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPHUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAaHUsS BCIIECTB U XUMHUYCCKHUX SIBJIGHI/Iﬁ;

IS CTIETIBIX U CITA00BHIIINX OOYUJArONINXCS: YMEHHUE UCII0JIb30BATh PEbE(PHO-TOUCUHYIO
cucremy o0o3Hauenuii JI. bpaiins muis 3anucu XuMuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoandecTBO 4acoB

HanmeHnoBaHue pa3aesioB u
Ne i/t
TeM NPOrpaMmabl Bcero

Pa3nes 1. Teoperudyeckue 0CHOBBI OPraHN4ecKOi XMMHHU

[IpenMer opraHUYeCKON XUMUU.
Teopus crpoeHus

1.1 . 3
OpPraHUYeCcKUX COCTUHECHUN A.
M. bytiepoBa
Wroro mo pazueny 3
Pa3nen 2. YriaeBoaopoabl
91 [IpenenbHbIE YTI1EBOIOPOABI — )
QITKaHBI
99 HenpenenbHble yrieBo10poabl: 6
QIIKEHBI, AJIKaTUCHBI, aJIKIHBI
2.3 ApoMartudeckue yrieBoAa0posl 2
[TpupoHbIE UCTOYHUKHI
2.4 YTIIEBOJIOPOJIOB B UX 3
nepepaboTka
Hroro mo pazgeny 13

Pa3znen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus

3.1 Cruptel. DeHon 3

3. Anbaerunpl. KapOoHOBBIC 7
' KUCJIOTHI. Cl0XHBIE 3(pHUpbI

3.3 VYrineBoasl 3
Utoro no pazneny 13

Pa3znen 4. A3orcoaepskanye oprannyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHL. belku 3
Hroro no pazneny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

[Tnactmaccel. Kayuyku.

51
Bonokna

Hroro no paszneny 2

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI




OBIIEE KOJIMYECTBO YACOB ITO

4 2 2
I[MPOT'PAMME 3
11 KJIACC
Koun4yecTBo yacos
HaumenoBanmue pa3nesioB u
Ne n/m Konrpoabubie IIpakTHyeckue
TeM NPOrpaMmbl Bcero
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuonnyeckas cucrema 3
XUMHUYeCKnX dyeMeHToB J1. Y.
MenpneneeBa
19 CrpoeHue BelecTna. 4
' MHuorooGpasue BEIIECTB
1.3 XUMHUYECKUE pPeaKIInu 6 1 1
Hroro mo pazueny 13
Pasznen 2. Heoprannueckasi Xumusi
2.1 Mertanibl
2.2 Hemeranms 1
53 CBs3b HEOPraHUYECKUX U 5
' OPraHUYECKUX BELIECTB
Hroro mo pazgeny 17
Pasznen 3. XumMus 4 :KNU3Hb
3.1 XUMUS U )KU3HB 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOTPAMME
MHNOYPOYHOE INTAHUPOBAHHUE
10 KJIACC
KoauvecTBo yacos Hara
Tema ypoka
n/m Bcero  Konrpoubnbsie IIpakTuyeckume  HM3y4eHHs
padoTsI padoThI




10

[Ipenmer oprannueckou
XUMUH, €€
BO3HHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OpPraHuYeCKuXx
coenuHeHuit A. M.
byrnepoBa, €€ 0CHOBHbIE
IIOJIOXKCHUA

[IpencraBnenue o
KJaccuukanuu
OpPraHn4Y€CKrUX BCIICCTB.
Howmenknarypa
(cuctemaruyeckasi) u
TPUBHUAJIBHBIC HA3BAHHUA
OpraHu4e€CKuX BCIICCTB

AJIKaHEI: COCTaB U
CTpPOEHUE,
TOMOJIOTHYECKHUU T

Mertan u 3TaH —
MpoCTeUIIne
MPEACTaBUTEHN AIKAaHOB

AJIKEHBI: COCTaB U
CTPOEHHUE, CBOMCTBA

DTUJIEH U MPOIUIEH —
NpocTeuime
MIPEICTaBUTENH aJIKEHOB

[IpakTrueckas padota Ne
1. «IlosydyeHue sTUICHA
Y U3YyYEHHUE €ro CBOMCTBY

Ankaauensl. byraauen-
1,3 u meTunbOyraaueH-
1,3. Ilonyuenue
CUHTETHYECKOTO KaydyKa
Y PE3UHBI

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKHUH PSIII.
AueruneH —



11

12

13

14

15

16

17

18

19

20

MPOCTEUILIHI
npeACTaBUTCIIb AJIKWHOB

Beruucnenus no
YPAaBHEHUIO XUMHYECKOU
peakuuu

ApeHsl: OEH30J U TOTYOJI.
TOKCMYHOCTH apEHOB

T'eneTndeckas cBA3b
YTJIEBOJOPOJIOB,
MPUHAJICKAIMNX K
pa3IMYHBIM KJIaccam

[IpupoHbIE HCTOYHHUKHU
YTII€BOAOPOJOB:
MIPUPOJIHBIN ra3 u
MONyTHBIE HE(PTAHbIE
ra3bl, He)Th ¥ TPOJYKTHI
e€ mepepaboTKu

[IpupoHbIE HCTOYHHUKHN
YIJIEBOJIOPOJIOB:
MIPUPOJIHBIN ra3 u
MOIyTHBIC He(PTSIHBIC
rassl, He()Tb ¥ MPOTYKTHI
e€ mepepaboTKn

KonTtponsHas padoTa no
pazneny
«YTIIeBOOPOIBI»
[IpenenvHbie
OJIHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHOIL.
Bonoponnas cBsizb

MHOroaToMHbI€ CIIUPTHI:
ATHJICHTJIUKOJIb U
TIIMIEPUH

deHout: cTpocHUE
MOJICKYJIbI, (PU3NYECKUEC U
XUMUYECKHE CBOWCTBA,
MPUMEHEHHE

Anbaeruaer:
dbopmanpaerua u
areTanbJeruy. ANeTOH



21

22

23

24

25

26

27

28

29

30

31

OaHOOCHOBHBIE
npeaensHbie KapOOHOBBIE
KHUCJIOTBL: MypaBbHHAS U
yKCyCHas

[IpakTuyeckas padora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CreapuHoBas u
0JIEMHOBAs KUCJIOTHI, KaKk
MIPEICTaBUTENH BBICIINX
KapOOHOBBIX KUCIIOT

MpLia Kak COJIH BBICIITAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEE JEHCTBUE

CnosxHble 3¢upsl Kak
MIPOU3BO/IHBIC
KapOOHOBBIX KUCJIOT.
I'maponus crnoKHbIX
a¢upoB

Kupsr: runponns,
MIpUMEHEHHE,
OunoslornuecKasi pojb
KHUPOB

VrneBoasl: cocTas,
Kiaccudukanus.
Baxneitmue
MIPe/ICTaBUTEINN: TITI0K03a,
bpykTo3a, caxaposa

KanMaJ'I U OCJIII0J103a
KaK IIPpUPOJHBIC
IIOJIMMECPBI

KontponpHas paboTa no
pazneny
«Kucnoponconepsxarue
OpraHM4ecKue
COEJIMHEHUS

AMMHBI: METUJIAMUH U
aHWJIMH

AMMHOKHCIIOTHI KaK
amQoTepHbIe
OpraHuvecKue



COEIMHEHHS, UX
OHOJIOTHYECKOE
3gageHue. Ilentuast

benku xak npupoaHsie
32 BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHUS

OCHOBHBIE TOHATHUA
XAMAN
33

BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI

OCHOBHBIE METOIBI

CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX
COCOUHCHUH.
[ImacTmaccel, Kaydyku,

BOJIOKHa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

11 KJIACC

Ne
n/ Tema ypoka
n

XUMHAYECKHAH DJIEMEHT.
1 ATOM. DIEKTpOHHAs
KOH(UTYpaIus aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XHUMHUYECKUX 3JIEMEHTOB
. . MeHaeneeBa, ux
CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH
H3MEHEHUS CBOKMCTB
XUMHUYECKUX DJIEMEHTOB U
HX COCIMHEHUH 110
rpynmnam U nepuoiaM.
3HayeHHne
MEPUOANYECKOTO 3aKOHA U
CHCTEMBI XMMHYECKHX

34 2

KoanuyecTBo 4acos

Bcer KonTpoabHbl
0 e padoThI

1

1

1

IpakTuyecku
e padoThI

Jara
H3y4eHHn
|




10

anemenToB [[.1.
MeneneeBa B pa3BUTUU
HayKH1

Crpoenue BeuiecTna.
XuMudeckas CBSI3b, e
BH/JIbI; MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOW CBS3H.
Bonoponnas cBs3b

BanenTHOCTb.
DNEeKTPOOTPUIIATEIIEHOCTh
. CTeneHp OKUCIICHUSI.
BeniectBa MosekynsipHOTO
Y HEMOJIEKYJIIPHOTO
CTpOCHUS

[Tonatne o gucnepCcHBIX
cucreMmax. VIcTHHHEIE 1
KOJIJIOWJTHBIE PACTBOPHI.
MaccoBas 101 BeliecTBa
B pacTBOpe
Knaccudukanus n
HOMEHKJIaTypa
HEOpPraHUYECKUX
COECIUHEHUN.
I'enetnueckas CBI3b
HEOpPraHWYECKUX BEUIECTB,
Pa3IMYHBIX KJIACCOB

Knaccuduxkanus
XUMUYECKHUX peaKiuii B
HEOpPraHu4eckoi u
OpPraHU4eCcKON XUMHUHU.
3aKOH COXpaHEHUs MacChl
BELIECTB; 3aKOH
COXpaHEeHHUs U
MIPEBPAILEHUS SHEPTUU
IIPU XUMHUYECKUX
peaxnuax

CKkopocCTb peakiu.
OO0patuMble peakinu.
XHUMHUYECKOE PaBHOBECUE

IIpakTtuyeckas pabora Ne
1. «BnusiHue pa3inuyHbIX



11

12

13

14

15

16

17

18

(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

DNEKTPOIUTHYECKAs
nucconmanud. Ilonsgrue o
BOJIOPOIHOM IOKa3aTesne
(pH) pactBopa. Peaknuun
MOHHOTO 0OMEHa.
I'maponu3s opraHn4eckux
Y HEOPTaHUYECKUX
BEIIECTB

OKHCIIUTEIBHO-
BOCCTAHOBHTEIHHBIE
peakuuu. [lonstue 06
AJIEKTPOJIH3E PACIUIABOB U
pacTBOPOB COJIEH

KonTponsHas pabora no
pazaeny «TeopeTnueckue
OCHOBBI XUMHUIN)»

MerTanisl, UX MOJIOKECHUE
B [leproanueckoit
CUCTEME XUMHUYCCKUX
anemenToB [I. 1.
Meuneneesa u
0COOEHHOCTH CTPOCHUS
atomoB. O0mue
(bu3uvecKue CBOMCTBA
METaJIJIOB

CrinaBbl METaJIOB.
DIIEKTPOXUMUYECKUI P
HaNpsHKEHUN METalJIOB

XHUMHUYECKHE CBOMCTBA
BaXKHEHIIINX METAJIIOB
(HATpHA, KAJIMHA, KAJIBIIHH,
MarHui, aJlOMAHHUNA) U UX
COEeIMHEHUN

XHUMHUYECKHE CBOMCTBA
Xpoma, MeJIY U UX
CO€OUHEHHUI
XHUMHUYECKHE CBOMCTBA
IIUHKA, JKeJie3a U UX
CO€OUHEHHUI



19

20

21

22

23

24

25

26

27

[IpakTuyeckas padora Ne

2. "Pemienue
3KCIIEPUMEHTAIBHBIX 1
3aJ1a4 110 TEME

«Mertamib»"

Hemerannsl, ux

MI0JIOKEHUE B

[Iepnoauuaeckoii cucreme
XUMUYECKUX JIEMEHTOB 1
. Y. Menneneesa u
O0COOEHHOCTH CTPOEHHUS

aTOMOB

du3nyeckre CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIHS
HEMETAJIJIOB (Ha mpuMepe 1
KHCJIOPOJIa, CEPHI,

dbocdopa u yriepoaa)
XuMHYeCcKHe CBOMCTBA
raJOreHoOB, CEPHI U X 1
COoeqUHEHNN

XUMHYeCKHe CBOMCTBA
azora, ocdopa u ux 1
COEeIUHEHNN

XUMHYeCKHe CBOMCTBA
yriepo/ia, KpeMHHS U UX 1
COEUHEHUN

[IpumeneHnne BaxKHEUIINX
HEMETAJLIOB U UX 1
COEIUHEHUN

O06o001enue u
CHCTeMaTH3aIus 3HaHuH
no teme «Hemeramisn.
Brruucnenus no
YPaBHEHUSIM XUMUYECKUX
peakuui u
TEPMOXUMHUYECKHUE
pacyeTsl

[IpakTuueckas pabota No

3. «Pemrenne
AKCIIEPUMEHTATBHBIX 1
3aJ71a4 10 TEME

"Hemertanabl"»



KonTtponsHas pabora o
28 teMaMm «MeTtajuibl» U
«HemeTamis»

Heoprannueckue u
29 OpraHUYECKHUE KUCIIOTBHI.
Heoprannueckue u

OpPraHn4eCKUC OCHOBAHUA

AmdorepHbIe
HEOPraHUYECKHe U
OpraHuYecKue

30 COEUHEHMUS.
T'eneTnueckas CBA3b
HEOPraHMYeCKUX U
OpPraHUYECKUX BEIIECTB

Pons xumMun B

oOecrnieueHN

31 9KOJIOTHYCSCKOH,
SHEPreTUYECKON U
MMUILEBOHN OE30I1aCHOCTH,

Pa3BUTUH MCIUITUHBI

[IpencraBnenus 06 oOmMX
Hay4YHBIX MPUHLUIIAX

32 MIPOMBIIIIICHHOTO
MOJIYYCHHS] BAXKHEUIIINX
BEIECTB

Yenosek B MUPC BCLICCTB
1 MaTCprajIoB

33

XuUMUs U 3I0POBbE
YyeJIoBeKa

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34

34



YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA
YMK «Xumus. 10 knacc. bazoBblii ypoBeHb»
O. C. I'abpuenan, U. I Ocmpoymos, C. A. Cnaokos. Xumus. 10 kiacc. bazoBblit ypoBeHb.
YuebHoe nocoodue.
YMK «Xumus. 11 kiaace. ba3oBblii ypoBeHb»
O. C. I'abpuenan Xumus. 11 knacc. ba3zoBsiit yposenb. YuebHoe nocodue. M:IIpocBemienue,

2021

METOJAUYECKHUE MATEPHUAJIbI AJ151 YUYUTEJISA.
1. O. C. I'abpuensn u op. Xumus. 10 xnacc. ba3oBblit ypoBeHb. MeToanueckoe nocooue.
2. O. C. Tabpuensn, U B. Tpucyouax. Xwumus. 10 xmacc. ba3oBbIii  ypOBEHB.

[IpoBepouHbIe U KOHTPOJIbHBIE PAOOTHI.

w

0. C. I'abpuenan u op. Xumus. 11 xnacc. bazoBbiii ypoBeHb. MeToauueckoe nocooue.

&

O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 11 xnacc. ba3oBblii ypoOBEHb.

[IpoBepouHbIe U KOHTPOJIbHBIE PAOOTHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

Mos mikoja —oubnroTeka udpoBoro odpasopanus - hitps://myschool.edu.ru/
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