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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma MO XWMHH Ha ypoBHE cpeaHero oobmero oOpa3oBaHHs pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 o6pazoBanun B Poccuiickoii ®Peneparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHs (eaepaibHOi 00pa3oBaTEIbHON MPOrpaMMBbl CPEIHEro OOILIero
obopazoBanus (POIlI COO), mnpencraBneHHbix B DenepaibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
cragnapre COO, ¢ yuérom Konmenuuu npernogaBanusi yaeOHOTO mnpeameTa « XuMus» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoii ®enepauuu, pealu3ylOUMX OCHOBHBbIE 00pa3oBaTelIbHBIE MPOrPaMMbL, U
OCHOBHBIX MMOJOXeHUuH «CTpaTeruu pa3Butusi Bocriutanua B Poccuiickoit @eneparun Ha nepuod a0 2025
rona» (Pacnopspxenue [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3paboTKe MporpaMmbl HO XHMHH, K OINpEACNCHUI0 OOIIe CcTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS O0y4arOIIUXCA CpelCTBAMH y4eOHOro mpeamera «Xumus» ans 10-11
KJaccoB Ha 0a30BOM  ypOBHE COCTaBWIM KoHUenTyadpHble monoxenus @OIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeNiel, CofepaHus, pe3ylbTaToB OO0y4eHHs UM TpeOOBaHUNH K YpPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMu4eckoe 00pa3oBaHME, IOJy9aeMOe BBIMYCKHHKaMH OOIIe00pa3oBaTeIbHOW OpraHu3aluy,
ABJIIETCS. HEOTHEMJIEMON YaCThIO UX 00pa30BaHHOCTU. OHO CIYKUT 3aBEPILAOLIUM 3TAllOM pealu3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIMX IIEJIOCTHOW CHCTEME
XUMHYECKOro oOpa3oBaHUS. OTH LIEHHOCTH KacaloTcs IO3HAHUS 3aKOHOB MPUPOJBL, (HOPMUPOBAHUS
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphbl YEIOBEKa, a TaKXKe 3KOJOTMYECKH OOOCHOBAHHOTO OTHOILLEHUS K
CBOEMY 3JIOpPOBBIO M MPHUPOIHON cpene. Peanmnsyercs xumuyeckoe oOpa3oBaHHe OOYUaIONIMXCS HA YPOBHE
cpenHero odiero obpazoBaHUSl CpelICTBaMU y4eOHOro mpeaMeTa «XHUMHUS», COJAEp)KAaHUE U MOCTPOCHUE
KOTOpPOTO OIpe/iejieHbl B MPOrpamMMe MO XUMHH C Y4ETOM cheuu(UKd HayKd XUMUHM, e€ 3HaueHUs B
MO3HAHUM MPUPOIBI U B MaTepUaAIbHON KM3HU OOILECTBA, a TAKKe C y4ETOM OOIIMX LieJell ¥ MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMbl CpefqHero obmero obOpazoBanus B Poccuiickoii
denepanuu.

XuUMHSL Kak »JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HrpaeT ocoOyl pojib B COBPEMEHHOM
LUBUJIM3AMH, B CO3JaHUH HOBOM 0a3bl MaTepualibHOM KyabTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE
PaAlMOHATILHOTO HAYYHOTI'O MBIIUIEHUS, B CO3/IaHUE LIEJIOCTHOTO MPEJICTaBICHUs 00 OKPYXKAIOIIEM MUpPE Kak
0 €/IMHCTBE MPUPOJBI U YEJIOBEKa, KOTOpoe GOPMHUPYETCsl B XMMUU HAa OCHOBE MOHUMAHHUS BEILIECTBEHHOTO
COCTaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHUS B3aMMOCBS3M MEXIYy CTPOCHHEM BEIIECTB, UX CBOMCTBAMHM U
BO3MO>KHBIMH 00JIaCTSMU IPUMEHEHUSI.

TecHO B3aUMOJIEHCTBYS C APYTMMU €CTECTBEHHBIMM HayKaMM, XMMHUS CTaja HEOThEMJIEMON YacTbiO
MHUPOBOU KYyJIbTYPbI, HEOOXOAMMBIM YCIOBHEM YCHEIIHOIO TpyJa M XU3HU KaKIOro 4jeHa OOIIecTBa.
CoBpeMeHHas XMMUS KaK Hayka co3ujaTelbHas, Kak HayKa BHICOKMX TE€XHOJIOTHI HalpaBiieHa Ha pelIeHHe
MI00aMBHBIX TPOOJIEM YCTOMYHMBOTO PA3BHUTHS YEIOBEYECTBA — CBHIPhEBOW, DHEPTrEeTUUYECKOM, MHIIECBOM,
9KOJIOTMYECKOM 0€30MacCHOCTH U OXPAHBI 37J0POBbSL.

B coorBercTBHM ¢ 0OIIMMH LEISAMH M MPUHIMIIAMH CpPEJHEro oOIiero oOpa3oBaHUs COJEp)KaHUE
npeamera «Xumus» (10—11 kmaccel, 0a30BbIi YpOBEHb M3y4YE€HHsI) OPUEHTUPOBAHO NMPEHMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJTOTOBKY OOYYaromIuxcsi, HEOOXOAMMYIO WM JJisi BBIPAOOTKH MHPOBO33PEHUECKHUX
OpUEHTHUPOB, YCHEIIHOTO BKJIIOYEHHS B JKU3Hb COLMYMa, NPOAODKEHHS O0Opa3oBaHHUS B pa3iIMUHBIX
001acTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu mpeaMeTa «XUMHS» SBIAIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHS» H
«O0mas 1 HeopraHUYecKass XUMUSI», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOI HayKH: CUCTEMa 3HAHWM 10 HEOPTAaHUYECKOW XMMHUHU (C BKIIOUCHHWEM 3HAHUH U3 OOIIeH XUMHH) U
opranuveckoil xumuu. @opMHUpOBaHUE TAHHOM CHCTEMBl 3HAHMW NMPH U3y4EHHH MHpeaMeTa oOecreuynBacT
BO3MOXXHOCTh PACCMOTPEHHUSI BCErO0 MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPHA
XUMUH.

Crpykrypa coaepxanusi KypcoB — «Opranudeckass xumusi» u «OOmias U HeopraHudeckas XUMUs»
chopMUpoOBaHa B IpOrpaMMe Mo XMMHH Ha OCHOBE CHCTEMHOI0 MOAX0Aa K U3YyYeHHIO yUeOHOro MaTepuaa



U 00ycJOBJieHA MCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha OMNpeAeNEHHBIX TEOPETUYECKUX
ypoBHsiX. Tak, B Kypce OpraHMuecKoi XMMHUHU BEIIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOpUHn
CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX U DIIEKTPOHHBIX
MpeJICTaBICHUI 0 cTpoeHuu BemlecTB. CBeleHusl 00 M3y4yaeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTUU —
OT YIJIEBOAOPOJOB JO CIOKHBIX OMOJIOTMYECKH AaKTUBHBIX COCOUHEHHH. B Kypce opraHudeckoil XuMHH
MOJTy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUs MEepBOHAYATHHBIC
MPEJICTABICHUS O XUMHUYECKOW CBSI3U, KIacCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX CTPOCHUS, O XUMUYECKOMN peaKkuu.

[Ton HOBBIM YTJIOM 3peHHUs B mpeamere «XuMush» 0a30BOro YpOBHsI pacCMaTpPUBAETCS U3YYEHHBIH Ha
YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepuan U (DAKTOJOTHYECKHE CBEICHUS O
BEIIIECTBAX U XUMHUYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOIas M HEOpraHWYecKas XHUMH»
oOydaromuMcsi TPEJOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAUEHUE IEPUOJUYECKOr0 3aKOoHa ¢
00IIETEOPETUYECKUX M METOJOJIOTUYECKUX MO3UIINMA, IIyOKe MOHATh UCTOPHUYECKOE M3MEHEeHHE (PyHKUIUN
ATOTO 3aKOHA — OT 0000MIAIOIIEH 10 OOBICHSIOMIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BaXKHEMIIMX BEIIECTBAX, HMX COCTaBE, CTPOCHUH, CBOMCTBaX U
NPUMEHEHNUH, a TaKXe O XUMUYECKHX pPEAKUUSAX, HUX CYHHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nonogHsAercs B Kypcax 10 m 11 kimaccoB snemMeHTaMu COAEpKaHUSA, UMEIOIIUMH KYJIbTYPOJOTHUECKUI U
MPUKIIATHON XapakTep. DTH 3HAHUSI CIOCOOCTBYIOT MTOHMMAHUIO B3aUMOCBSI3M XUMUU C IPYTUMH HayKaMH,
pacKpbIBalOT €€ pojb B IO3HABATEIBHOM M TMPAKTUYECKON JEATEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXEHHS K MPOLIECCY TBOPUECTBA B OOJACTH TEOPUM U MPAKTUUYECKUX MPHUIOKEHUN XUMHH,
MOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MPOOIIeMax, CBI3aHHBIX
C XMMHEH, KPUTUYECKU OCMBICIUBATH MH(MOPMAIMIO U MPUMEHSTH €€ JJIs MOTOJHEHUs 3HAHUM, pelIeHUs
WHTEJUICKTYaJIbHBIX W DKCIMEPUMEHTAIBHBIX HMCCIIEIOBATENBCKUX 3a7ad. B 1enoM conepkaHue yuyeOHOTo
npeaMeTa «XUMHUS» JAHHOTO YPOBHS W3YYEHHS OpPUEHTHUPOBAHO Ha (HOpPMHUpOBAHHE Y OOYyYarOIIMXCS
MHUPOBO33PEHYECKON OCHOBBI JIJISi MMOHMMAHUS (PHIOCO(PCKUX HIIEH, TaKUX KaK: MaTepualbHOE €IHUHCTBO
HEOPraHMYECKOTO U OPTraHMYECKOTO MHUpPa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOEHUEM,
MO3HABAEMOCTh TMPUPOJHBIX SIBICHUNW MyTEM HSKCIEPUMEHTA W PEUIEHUS MPOTUBOPEYUN MEXy HOBBIMU
dbakTaMM W TEOPETUYECKUMHU TMPEANOChUIKAMH, OCO3HAHWE POJIM XHMHUHM B PEIICHUH SKOJOTUYECKUX
npo0iieM, a TaKkke MpodeM cOepeKEHUsI IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHuaoB.

B mnnane pemeHust 3agad BOCHUTAHUA, Pa3BUTHUA M COIMAIM3ALUUA OOYYAIOMIMXCS TPHUHSTHIC
MPOrpamMMOi IO XUMHUH TTOAXObI K OTIPENICTICHUIO COJIEPKAHUS U MOCTPOCHUSI TIPEIMETa MPEyCMaTPUBAIOT
dbopMUpOBaHUE YHUBEPCATbHBIX yUEOHBIX NEUCTBUN, UMEIONINX 0a30BOE 3HAYCHHE ISl Pa3IMYHBIX BUIOB
NEeSTENIbHOCTH: pelIeHHs] TpobiieM, TOWCKa, aHanu3a U 00paboTku HH(OpMAHH, HEOOXOIUMBIX IS
MpUOOPETEHHUST OMBITA TPAKTUIECKON M MCCIIEI0BATEIbCKOM NESITEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MO3HAHUH XUMUH.

B npaktuke npenojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIIET0 00Opa30BaHUsI, TaK U HA YPOBHE
cpenHero oOmiero oOpazoBaHUs, MpPU OMPEACICHUU COICPKATEIbHON XapaKTePUCTHKHU IIeNiel H3ydeHUus
MpeaMeTa HampaBJIeHUEM IMEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO MPHU3HAETCS (POpMUpPOBAHHE OCHOB
XUMUYECKON HAYKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKON JeATETLHOCTH YEIOBEKa U
KaK OJHOTO M3 KOMIOHEHTOB MHPOBOM KyJbTypbl. C METOIMYECKOW TOYKH 3pPEHHUS] TaKOW MOAXO0A K
ONPEJICTICHUIO LIeNIeH U3YUEHUS IIPEIMETA SBIISICTCS BIIOJIHE ONPaBIAHHBIM.

CornacHO NaHHOM TOYKEe 3pEeHMs TJIaBHBIMU LIEISIMH H3ydeHus mpenMera «XuMHs» Ha 0a30BOM
ypoBHae (10 =11 ki1.) IBISAIOTCS:

e (QopmupoBaHHE CHUCTEMBl XUMHUYECKHX 3HAHWHA KaK BAKHEHUIIEH COCTaBISIIONICH €CTeCTBEHHO-
HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIKAT KIIFOUEBHIC TOHATHUSA, (PYHIaMEHTATbHBIC 3aKOHBI
U TEOPUH XUMHH, OCBOCHHME S3bIKA HAyKH, YCBOCHHE M NOHMMAaHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIIEHHE C MCTOpHEH HX pa3BUTHS U
CTAHOBJICHUS;



e (opMHpOBaHKE M Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHMS BEIIECTB M XMMUYECKUX
peakuuii, HEOOXOMUMBIX Ui NPUOOPETEHUS YMEHMH OpPHUEHTHPOBATHCS B MHpPE BEIIECTB U
XUMHUYCCKUX HBHGHHfI, HMCIOIIUX MCCTO B IIPUPOJIC, B HpaKTH‘{CCKOﬁ n HOBCGI[HCBHOﬁ KHU3HH,

e pa3BUTHE YMEHUI M CHOCOOOB JESTENbHOCTH, CBS3aHHBIX C HAOMIOJCHUEM U OOBSICHEHHEM
XMMHYECKOT0 3KCIIEPUMEHTA, COOJII0IEHIEM MPaBHiI OE30MaCHOTO OOPAIEHHS C BEIIECTBAMH.

Hapsany c atum, conepxarenbHas XapakTepUCTHKA LEJIeH U 3a7ad U3y4eHUs IpeaMeTa B porpamme
0 XUMHU YTOUHCHA U CKOPPCKTUpPOBAHA B COOTBCTCTBUU C HOBBIMU IMPUOPUTETAMU B CUCTCMC CPCAHCTO
obmero obpa3oBanus. CeromHs B NPENoJaBaHWU XHUMUU B OOJNBINEH CTENEHM OTHAETCS MPEIOYTCHHE
NPAaKTHYECKOH KOMIIOHEHTE COJCp)KaHUs OOYy4YEeHHUS, OPHUEHTHPOBAHHOH Ha TIIOATOTOBKY BBITyCKHUKA
o0meo0pa3oBaTeIbHOM  OpraHu3aliy, BIAJACOUIEr0 HEe Ha0OpoM 3HaHMW, a (QYHKIMOHAIBHON
T'paMOTHOCTBIO, TO C€CTb criocobamMu YMCHHUAMHU AKTHBHOT'O IMOJYYCHHUSA 3HAaHUH H MNPpUMCHCHHUA HX B
peanbHON KU3HU JUIS PEIICHHUS NPAKTHYECKHUX 3a/ad.

B cBs3uM ¢ 3TUM NpH M3ydeHHHU TpenMeTa «XUMHS» JOMHUHHUPYIOIEe 3HaYeHUE MPUOOPETaroT TaKue
LEeNU ¥ 3a]1a9H, KaK:

ajanTanusg OOyYaloIUXCs K YCIOBHSAM JWHAMHYHO pa3BHBAIOIIETOCS MHpa, (HOpMUpPOBAHHE
MHTEIJICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CAMOOOPa30BaHHIO, COTPYJHHYECTBY, CAMOCTOSTEILHOMY
HNPUHATUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYalMsIX, CBSI3aHHBIX C BEIECTBAMH U HX
IMPUMCHCHHUCM,

dbopMupoBaHHEe Yy OOYYAIOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN), HMEIOIINUX
YHUBEpCAIbHOE 3HAYCHUE Ul Pa3IM4YHBIX BHUJOB JCATEILHOCTH: PEHICHHs MpoOJeM, MOMCKa, aHalu3a U
00paboTku HH(pOPMALUH, HEOOXOMUMBIX IJISi HMPUOOPETEHUs OMNbITa JIEATEIBHOCTH, KOTOpas 3aHHMAaeT
Ba)XHOE MECTO B TMO3HAHWU XUMHH, & TaKXKe IS ONCHKH C TO3WIMHA HKOJOTHYECKOW OE30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPELy;

pa3sBUTHE TIO3HABATENIbHBIX HHTEPECOB, MHTEIJIEKTYAIbHBIX M  TBOPUECKHUX  CIOCOOHOCTEH
00yYaroImuxcst: CHoCOOHOCTH CaMOCTOATENBHO MPHOOpPETaTh HOBBIE 3HAHMS MO XMMHUU B COOTBETCTBUU C
KHU3HEHHBIMU NOTPEOHOCTSIMH, UCIOJIb30BAaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTMU JJIs TIOMCKA U
aHayIM3a y4eOHOM U HayYyHO-TIONYJISIpPHON MH(GOPMAIIUU XUMUYECKOTO COACPHKAHMUS;

dbopMHpOBaHHE U Pa3BUTHE Yy OOYYAIONMMXCS AaCCOIMATHBHOTO U JIOTHYECKOTO MBIIIJIEHNUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH, IPH
IUTAHUPOBAHUHU U NPOBEJICHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYaromuxcsi YOEeKIEHHOCTH B T'YMaHMCTUYECKOM HamNpaBIE€HHOCTH XUMHH, €€
BaKHOM pojin B PCUHICHUU ri100aJILHBIX HpO6J’IGM paoroOHAJIBHOI0 MPUPOJOINOJIb30BaAHUSA, ITIOIMMOJIHCHUSA
9HEPreTUYECKUX PECYpCOB U COXPAHEHUS MPUPOJIHOTO PaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeXKHOTO
OTHOILIEHHS K TPUPOAE U CBOEMY 3/I0POBBIO, a TaKXke NMPHUOOPETEHUs OMbITa MCIOIb30BaHMS MOIYYSHHBIX
3HAHUHN JJI IPUHATUA TPAaMOTHBIX peHIeHI/Iﬁ B CUTyallUAX, CBA3AHHBIX C XUMHWYCCKNMU SABJICHUSAMMU.

B ydyeObHOM mmaHe cpemHero oOImiero oopa3oBaHHsS NPEAMET «XUMHUs» 0a30BOTO YPOBHS BXOJUT B
cOCTaB npenMeTHO# obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHI».

OOmiee 4nciIO 4acoB, OTBENEHHBIX I M3YYEHHUS XUMHM, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
oOpa3zoBanus, coctaBisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kiacce — 34 vaca (1 yac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KIIACC
OPITAHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKO XUMHMHU

[Ipenmer opranuyeckoil XuMuu: €€ BO3SHHUKHOBEHHE, Pa3BUTHUE M 3HAUYEHHUE B MOJYYEHUU HOBBIX
BELIECTB M MaTepuajoB. Teopus CTpOEHUs OpraHuYeckux coenunHeHudl A. M. bytinepoa, €€ OCHOBHbIE
nojoxenus. CTpyKkTypHbIe (OPMYIIBI OPTaHUYECKUX BEIIECTB. [ OMOIOrus, n3oMepus. XUMHUECKasi CBSI3b B
OpPraHUYECKUX COCIUHEHUSIX — OJIMHAPHBIC U KPATHHIE CBSI3U.

[IpencraBinenne o KiIaccuPUKAMU OpraHMYECKUX BemiecTB. HomeHkiaTypa OpraHMYecKUx
COEIMHEHUI (cucTemMaTuyeckas) M TPUBUAIbHBIE Ha3BaHUS BAXKHEWIIUX MPEICTAaBUTENIEH KJIaccoB
OpPraHMYECKUX BEILECTB.

DKCepuMEHTAIbHBIE METObI U3YyUEHUSI BEIIECTB U MX MPEBPAILECHUI: 03HAKOMIIEHHE C 00pa3lamu
OpPraHMYECKUX BEIIECTB U MaTepuajiaMH Ha UX OCHOBE, MOJIECIMPOBAHUE MOJIEKYJI OpraHMYEeCKHX BEIIEeCTB,
HAOJIIOJIEHUE M ONHUCAHHE JIEMOHCTPAIMOHHBIX OIBITOB 10 IPEBPAIICHUIO OPraHMYECKUX BELIECTB MU
HarpeBaHuu (IJ1aBJIeHUE, OOYTIIMBAaHUE U TOPCHHE).

Yriesoxopoanbl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHI psiA. MeTaH u 3TaH — mpocTeillnne MpeacTaBUTeNn
QIKAHOB: (pU3MUYECKHEe M XMMUYECKHE CBOIMCTBA (pEeaKIMK 3aMEICHHUS M TOPEHUs ), HaX0XKIEHUE B IIPHPO/IE,
[OJIy4YEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHMH psad. OTWIEH M MNPONWIEH — MpocTeline
IpeCTaBUTENN aJIKEHOB: (pU3MUECKUe U XUMUYECKHE CBOMCTBA (PeaKIMK THIPUPOBaHUSs, FaIOTeHUPOBAHUS,
TUpaTaliy, OKUCICHUS U IOJUMEPU3alliN), TOJTy4eHHE U TPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u MerunOyragueH-1,3: cTpoeHue, BaKHEWIINE XMMHYECKHE CBONCTBA
(peaxuust monumepu3aun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTMYECKUH psn. ALETWIEH — IpOCTEHIINi
IPEJICTaBUTEIb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (PEaKIMU THIPUPOBAHMUS,
raJIOrT€HUPOBAHUS, THIPaTalluU, TOPEHHUS ), TOJTyUeHHE U TPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoenue, pusnueckue 1 XMMUYECKHE CBOIMCTBA (peakluy TrajloreHupoBaHUs
U HUTPOBAHU), MOJy4YEHHE U TpUMEHeHue. Toayon: cocmas, cmpoeuue, Qusuyeckue u XumuueckKue
ceoticmea (peakyuu 2an02eHUpOBAHU U HUMPOBAHUS), NONyYeHue u npumeHneHue. TOKCUUHOCTh apeHOB.
['eHeTnyeckas CBS3b MEXAY YIJIEBOJOPOIaMH, MPUHAJIEKAIINMHU K Pa3IMYHbIM KJIaccaM.

[IpupoaHble MCTOUYHUKH YTIeBo0poaoB. [Ipupoanslii ra3 u nomyrHele HedTsHBIE ra3bl. HegTh n eé
npoucxoxaeHne. CrnocoObl mepepaboTku HePTH: MEPEeroHKa, KPEeKUHT (TepMUYECKHM, KaTaTuTHUECKUN),
nupoiu3. [IpoaykTel nepepaboTku HePTH, UX IPUMEHEHNE B IPOMBIIIIEHHOCTH U B ObITY. KamMeHHBIH yroib
U TIPOAYKTHI €T0 MepepadOoTKH.

OKcrepuMeHTaIbHbIE METObl M3YUYEHUs BEIIECTB W UX NPEBPAIICHUN: 03HAKOMJICHHE ¢ oOpa3lamu
IUIACTMACC, KaydyKoB W pe3uHbl, Kkojulekuuun «Hedtb» u  «Yromb», MoAenupoBaHHE MOJEKYI
YIJI€BOJIOPOAOB M TaJOr€HONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKOW pPAaOOThI: MOJyYEeHHE STUIICHA U
M3yYEHHE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbruncrnenuss mo ypaBHEHHMIO XUMHUECKOW peakmuu (Macchl, 00bEMa, KOJIWYECTBA HCXOIHOTO
BEIIECTBA WJIM IPOJYKTAa PEAKIMH [0 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OIHOIO W3 HMCXOJTHBIX
BEILIECTB WU NPOJYKTOB PEAKIUH).

Kucaopoacoaep:xamme opranndeckue coeMHEeHNs



[IpenenbHbple OHOATOMHBIE CHUPTHL. METAaHOT M 3TAHON: CTPOCHUE, (PU3MUECKHUE M XHUMUYECKHE
CBOICTBa (peakluu ¢ aKTUBHBIMHM METaJllIaMH, TalOr€HOBOJAOPOJaMH, TOpeHUe), mpuMeHenrne. Bogopoansie
CBSI3M MEXKIY MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MeTaHOIa U ATaHOJIa Ha OPTaHU3M YeIOBeKa.

MHOroaToOMHBIE CHUPTHL. OTHUJICHIVIMKONb M TJIHIEPHH: CTPOCHHUE, (U3UUYECKHE W XUMHUYECKHE
CBOMCTBa (B3aMMOJEICTBHE CO IIEJIOYHBIMM METallaMH, KadeCTBEHHAs peaklus Ha MHOIOaTOMHbBIE
cnupthl). JleiicTBUe Ha OpraHu3M uenoBeka. [IpuMeHenne riuuepuHa u TUICHTTUKOIS.

@DeHo: CTpOeHHE MOJEKYbl, (U3MYEeCKHMe M XUMHUYEeCKHe CBOWCTBAa. TOKCHMYHOCTH (eHoIa.
[Ipumenenwue peHomna.

Anpnerunpl U kemouwvl. DopManbIETHA, aUCTATBACTHI CTPOCHHE, (U3NYECKHE U XUMHUYECKHUE
CBOICTBa (peaKkIuy OKUCICHUS 1 BOCCTAHOBIICHUS, KAUECTBEHHbIE PEaKIMN), IOJIy4eHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHasi KUCJIOTBI: CTPOCHHUE,
¢u3nueckue M XUMHUYECKHE CBOWCTBa (CBOMCTBaA, oOIIMe A Kiacca KHUCIOT, peakius 3Tepudukanum),
nojy4yeHue u npumMeHenne. CteapuHOBas M OJIEMHOBAS KMCIOTHI KaK MPEACTaBUTENN BBICIIUX KapOOHOBBIX
KHUCTIOT. MbljIa KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBUE.

CrnoxHble >(QUpbl KaK MPOU3BOJHBIC KApOOHOBBIX KHUCIOT. ['MApONU3 CIOXHBIX 3QUpoB. Kupsl
I'maponus xupos. [IpuMeHeHne kupoB. bruosorudeckas posb KUPOB.

VYrneBogsl: cocTaB, KiaccH(UKAIUsA YIIEBOAOB (MOHO-, IH- M MoJucaxapuibl). [iroxo3a —
OPOCTEHIINKA MOHOCAXapuJ: OCOOCHHOCTH CTPOCHHS MOJIEKYNbl, (pU3UYEeCKHe U XUMHUYECKHE CBOMCTBA
(B3aumopericteue ¢ ruapokcuaoM Memu(ll), okucieHue ammuadHbIM pacTBOpoM okcuma cepeodpa(l),
BOCCTAHOBJICHHE, OpOKCHHE TIJIFOKO3bI), HAaXOXJICHWE B MPUPOAC, NMPUMCHEHHE, OMOJOTHYecKas pOJib.
®orocunTe3. PpyKkTO3a KaK U30MEP TITIOKO3bI.

Kpaxman u nemironosa kak npupoabie noaumepsl. CTpoeHre Kpaxmana U LHeUTroIo3bl. Ou3ndeckue
U XMMHUYECKHE CBOMCTBA KpaxMaiia (THAPOJIN3, KAUeCTBEHHAs peaKisi ¢ HOJIOM).

OKCrepuMEHTAJIbHbIE METO/Ibl U3yYEHHS BEUIECTB U UX MPEBpALICHM: NpoBeAeHHUE, HaOI0eHIE U
OINMCAHNE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAUYECTBEHHBIE PEAKLIUH OJJHOATOMHBIX CIIUPTOB
(oxucnenue »staHona okcugoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TIIMLEPHUHA C
rugpokcugom wmenu(Il)), ampaerunoB (OkMCIEHHE aMMMAa4YHBIM —pacTBopoM okcuaa cepebpa(l) u
ruapokcuaoM Menu(ll), B3zaumonelicTBue Kpaxmana € HOJAOM), MPOBEACHHE MPAKTUYECKOW pabOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTBI.

Pacuérnbie 3a1aun.

Bbruncnenus mo ypaBHEHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KONIMYECTBA HCXOAHOTO
BEIIeCTBA WJIM NPOAYKTAa peaklUyd MO H3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTHI KaKk aM(oTepHble OpraHuyeckre coeAuHeHus. Pu3nuecKkue U XUMHUYECKUe CBOIMCTBA
aMUHOKHCIIOT (Ha pUMepe IMHIMHA). buonornyeckoe 3HaueHue aMMHOKUCIIOT. [lenTubl.

benkn xak mpupojaHbIE BBHICOKOMOJIEKYJISIpHbIE coeluHeHus. llepBuuHas, BTOpUYHAs U TPETUYHAs
CTpYKTypa OenkoB. XMMUYECKHE CBOWCTBA OEJNKOB: THAPOJIM3, J€HATypalys, KaueCTBEHHBbIE PEaKlUu Ha
OemnKu.

OKclepUMEeHTaIbHbIE METOJIbl M3YyYeHHsl BEUIECTB M MX IpEeBpAIlleHUil: HAOIIOJCHHE M ONHCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalus O€IKOB PU HarpeBaHUH, LIBETHbIE PEaKIUU OEIKOB.

BbicokomosieKyIsipHbIE COeUHEHUS

OcCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED, IOJUMED, CTPYKTYPHOE
3B€HO, CTENEHb [OJIMMEpPU3allud, CpenHsAsd MoJeKyJlsapHas Macca. OCHOBHBIE METOABl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPU3AIIUs U MOJTUKOHICHCAIIHSL.

DKCrepuMEHTAIbHbIE METObl U3YyUEHUsI BEIIECTB U MX MPEBpAIlEHUIl: 03HAKOMJIEHHE C 00pa3lamu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexmpeamMeTHbIE CBS3H.



Peanuzanuss MeXnpeIMETHBIX CBA3€M NpU HM3ydeHMM opraHuuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAyUHBIX IOHATHUH, TaKk W IOHSATHH,
SBJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOT'O [IUKJIA.

OO0u1re ecTecTBEHHO-HAYYHBIC TIOHATHS: SABJICHUE, HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAIIN3,
CHHTE3, KJaccu(uKaIus, NepuoInIHOCTb, HAOII0IeHIE, U3MEPEHUE, SKCIIEPUMEHT, MOACTHPOBAHHUE.

dusmka: MaTepusi, SHEprusl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHb, BEIIECTBO,
TeJ0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETUUUHBI U €AMHULBI UX U3MEPEHUS.

Buonorus: knerka, opranusMm, Ouochepa, oOMEH BeUIECTB B OpraHusMe, poToCHHTE3, OMOIOrHYECKH
AKTUBHEBIC BellecTBa (OeIKH, YrIIeBOAbL, JKUPBI, PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE OPO/IbI, MOJIE3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHonorus: mUINEBbIE HNPOAYKTBI, OCHOBbl PALIMOHAJIBHOIO IHUTaHMS, MOIOLIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE MpEnapaThbl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBILIASA N HEOPTAHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI XUMHMHU

XUMUYEeCKUN dyeMeHT. AToM. SIIpo aroma, M30TONBL. DIEKTPOHHAs 000JOYKAa. DHEPreTUYECKUe
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHMTaNH, S-, P-, d- 3nemMeHTbl. OCOOCHHOCTH paclpeesiCH s ICKTPOHOB
10 OpOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(PUTYpaLnsi aTOMOB.

[lepnonnueckuii 3akoH u Ilepumoanueckas cucrema xumuueckux snemeHtoB J[. M. Menpeneesa.
Casa3p nepuoanueckoro 3akoHa u llepnoanueckoil cucremsl xumudeckux aemenToB JI. . Menneneesa c
COBPEMEHHOU TEOPHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMHYECKUX AJIEMEHTOB U
o0pa3yeMbIX UMH IPOCTBIX U CJOXHBIX BELIECTB MO TPYIINaM U MepuojaM. 3Hau€HUE MEepPHOJUYECKOIrO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYEcKas CBsI3b. BUJbl XUMHUECKOW CBs3M (KOBaJIEHTHAs HEMOJSIpHAs U
HoJisipHasi, MOHHAs, MeTajulnyeckas). MexaHu3Mbl O00pa30BaHMS KOBAJEHTHOW XHMHMUYECKOH CBS3U
(oOMeHHBI# W JOHOPHO-aKIEeNnTOpHBIN). BomopomaHas cBsi3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IoHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MONEKYJIIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTAaBa BEILECTBA.
THUIBI KPUCTATIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIINYECKON PEIIETKH.

[TonsiTne 0 nucnepcHeIX cucteMax. VICTHHHBIE M KOJUTOMAHBIE pacTBOPBL. MaccoBas 0JI BENIECTBA B
pacTBope.

Knaccudukanuss HeopraHmdyeckux coenuHeHud. HoOMeHKIaTypa HEOPraHMYECKHMX  BEILECTB.
['eneTndeckas CBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAMICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumunyeckas peakuus. Kimaccupukanys XUMHUECKUX peaklUid B HEOPraHMYECKOH M OpraHH4ecKon
XUMHH. 3aKOH COXPAHEHUSI MacChl BELECTB, 3aKOH COXPAHEHMsI U MPEBPAILEHUS SHEPTUN NPU XUMUYECKUX
peaxkusx.

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT pazfNu4HbIX (hakTopoB. OOpaTHMble peakuuu. XUMHUECKOe
paBHOBecHe. PaKTOPHI, BIUSIONIUE HA COCTOSIHHE XUMU4ecKoro pasHoBecus. [Ipunnum Jle latense.

OnexTponuTtnyeckas aucconuanus. CuinbHble U crnadble AneKkTpoiuThl. Cpena BOAHBIX PacTBOPOB
BELIECTB: KUCJIasl, HEUTpanbHasl, HIeI0YHAasl.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCHepUMEHTAIbHBIE METOJIbl M3Y4YEeHMsI BEUIECTB M HUX MPEBpaAlCHHI: JEeMOHCTpauusi TaOIuiy
«llepuognueckas cucrema xumuuyeckux odnemeHroB JI. WM. MengeneeBa», wu3yueHue MoAenen
KPUCTAUTHYECKUX PEIETOK, HAOMIOJEHHEe W OIUCAHHWE JEMOHCTPALMOHHBIX M J1a0OPATOPHBIX OIBITOB
(pa3nosxeHue MmepoKcHia BOJOPO/ia B IPUCYTCTBUH KaTajau3aTopa, OlpeesieHue Cpelibl PaCTBOPOB BEILIECTB
C MOMOIIIBI0 YHUBEPCAILHOTO WHIMKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBECHHE MPAKTHUECKON paboThI
«BnusHue pa3nnyHbIX (AKTOPOB HA CKOPOCTh XUMUUYECKON PEaKIIum».



Pacuérnbie 3a1aun.

Pacu€tbl mo ypaBHEHUSIM XMMHUYECKHUX PEaKUUii, B TOM YHCIE TEPMOXUMHUECKHE PACUEThI, pacu€Thl C
UCIOJIb30BaHUEM TOHATHUS «MACCOBasi A0S BEILIECTBAY.

Heopranuveckasi xumus

Hemeramnsl. Ilonoxenue nemeraiuioB B llepuoamyeckoit cucreme Xumudeckux snemeHTos /[ U.
MenneneeBa u ocoOeHHOCTH cTpoeHusi aToMoB. Dusnueckue CBONWCTBA HEMETAIUIOB. AJUIOTPOMHS
HEMeTaJUIoB (Ha IpuUMeEpe KUcaopoaa, cepsl, hochopa u yriepoaa).

XVUMUYECKUE CBOMCTBA BaXKHEUIINX HEMETAJUIOB (TAJIOI€HOB, cephl, a30Ta, docdopa, yriepona u
KPEMHHUSI) U UX COCIMHEHUN (OKCUIOB, KUCIOPOACOIEPKAIIUX KUCIOT, BOJOPOIHBIX COSAUHEHUN).

[IprMmeHeHre BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramnel. Ilonoxxenune MmetaiwioB B Ilepuomuueckoit cucreme xumuueckux siaemeHToB [ U.
MengeneeBa. OCOOEHHOCTH CTPOEHUS JJIEKTPOHHBIX 000J04YeK aToMOoB MeTauioB. OOmue Quandeckue
cBoicTBa MeTa/uI0B. CIUTaBbl METAILIIOB. DIEKTPOXUMHUUECKHUH PsIJl HATIPSKEHUN METAJIOB.

XHUMHYECKUE CBOMCTBA BAXKHEHIIIMX META/UIOB (HATPHM, KWW, KaJdbllUi, MarHUH, aJlOMUHHAM, ITUHK,
XPOM, JKeJ1e30, Me/Ib) U UX COCAUHEHUH.

O6mme cnocoObI MoTyYeHust MeTaJUIOB. [IpiMeHeHe MeTayuioB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJbl M3YyYEHUsI BEIIECTB M HX MPEBpALEHUN: H3YYCHHE KOJUICKIIUU
«MeTamiel U CIUIaBbl», 00pa3llOB HEMETAJUIOB, pEUICHHE SKCIEPUMEHTANBHBIX 3ajad, HaOIoJeHHe u
OMKCAaHUE JEMOHCTPALMOHHBIX M JAOOPATOPHBIX OMBITOB (B3aUMOJEHCTBUE THUIPOKCHIA AITIOMHHHS C
pacTBOpamMu KUCIOT M IIeJI0Uei, KaueCTBEHHBIC PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuétnble 3a1aun.

Pacuérbl mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, MAcce WIU
00bEMY OJIHOTO M3 YYACTBYIOIINX B PEAKIHH BEHIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xuMuu B obecriedeHHH SKOJOTHYECKON, DHEPTeTUYECKON M MUIEBON 0e30MacHOCTH, Pa3BUTHH
MeauuuHbl. [IoHSATHE 0 HAyYHBIX METOJaX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIUH.

[IpencraBiaenust 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUIEHHOTO MOJTYyYEHUs BAXKHEUIIINX BEIIECTB.

UYenoBek B MUpPE BEIIECTB M MAaTEPUAIOB: BAKHEUIIINE CTPOUTEIHHBIE MAaTEPHAIIbI, KOHCTPYKIITMOHHBIC
MaTepHuabl, KpacKu, CTEKJIO, KEpaMHUKa, MaTepUalIbl JUIsl 3JE€KTPOHUKH, HAHOMATEpHUaJbl, OPraHUYECKUE U
MUHEpPATbHBIE YI0OpEHUSI.

XuMHST U 3]I0pOBhE HYEJIOBEKA: TMPaBHWJIa WMCIOJB30BAaHUS JICKAPCTBEHHBIX IIPEMaparoB, MpaBHIIa
0€301acHOTO UCIOJIB30BAHUS MTPENapaToB OBITOBOM XUMHUHU B MIOBCETHEBHON KU3HH.

MexnpeAMETHBIE CBSI3HU.

Peanmu3zanus MexXmpeIMETHBIX CBsI3ed MpH M3y4eHUH OOIIel U HeopraHMueckoi xumuu B 11 kmacce
OCYIIECTBIISIETCS 4Yepe3 HCIONIh30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHSITHH, TaK W TIOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMHU JIJISI OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mmue ecTecTBEHHO-HAYUHbIE TOHSTHS: HAyYHBIA ()aKT, TUTIOTE3a, 3aKOH, TEOpPHs, aHATIU3, CUHTE3,
KIaccu(UKalus, IepuoAUYHOCTb, HAOIIOCHIE, IKCIIEPUMEHT, MOJISTUPOBaHIE, U3MEPEHUE, SBIICHUE.

®usnka: Marepusi, OJHEprus, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOI,
PaauoaKTUBHOCTb, MOJICKYJIa, SHEPTETHUYECKUI ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHHE
BelIecTBa, (U3MUYECKUE BETUUYUHBI U €TUHUIIBI UX U3MEPEHUS], CKOPOCTb.

Buosnorus: kierka, opraHusM, sKocucTema, ouochepa, Makpo- U MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH
BEILIECTB B OPraHU3MeE.

['eorpadusi: MuHEpasbl, TOPHBIE OPO/IbL, OJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus:: XMMUYecKass MNPOMBIIUIEHHOCTb, METAJULYyprusi, MPOU3BOJCTBO CTPOUTEIHHBIX
MaTepUasoB, CEIbCKOXO3SIMICTBEHHOE IPOU3BOJICTBO, MHIIEBAas MPOMBINUICHHOCTh, (hapMareBTHIECKast
MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHUX MpernaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.






IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUSA ITPOIPAMMBI 110 XMMHMKU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYAIOUIUMUCS MPOrpaMm
cpeaHero odmiero 0opasoBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U TIPEAMETHBIM). HaydHO-MeTOIu4ecKon
OCHOBOI1 JIJ1s1 pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOSHHS MPOTrpaMM CPEAHEro 0011ero oopa3oBaHus
ABIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBercTBUM € CHCTEMHO-ACSATEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JUYHOCTHBIX PE3YyIbTaTOB
OCBOGHHUSI TpeaMeTa «XWMHS» Ha YpOBHE CpPEAHEro OOIIEero oOpa3oBaHUs BBIIEICHBI CIEAYIONIUE
COCTaBJISIIOLIHE:

OCO3HAaHHE OOYYaIOIIMMHUCA POCCUHCKON TpakIaHCKOM UAGHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJU4Me MOTHUBAIIUU K 00YUCHUIO;

[[EJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUI JTMYHOCTU Ha OCHOBE KIIIOUEBBIX IEHHOCTEH
U UCTOPUYECKUX TPaIUIHii 6a30BOM HAyKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarONINXCsS PYKOBOICTBOBATHCS B CBOCH JESATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, TIPUCYIIUMU IEJIOCTHON CUCTEME XMMHYECKOTO 00pa30BaHMS;

HAJIMYUE TPABOCO3HAHMS SKOJIOTHYECKOM KYyJIbTYpbl M CIOCOOHOCTH CTaBUTh €I U CTPOUTH
YKU3HEHHBIC IJIaHbI.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHS IpeaMeTa «XWMHS» JTOCTHTAIOTCS B SAUHCTBE y4eOHOU
BOCITUTATEIBLHON JEATEIbHOCTH B COOTBETCTBHUU C T'YMAaHHCTHUYECKHUMH, COLUOKYJIbTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH W HJ€alaMHd POCCHMCKOTO Tpa)KAAHCKOTO OOIecTBa, NPUHATHIMH B
o0miecTBe HOpMaMH W TpaBUJIAMH TIOBEJIEHUS, CIOCOOCTBYIOIIMMH IIpOIleccaM CaMOIO3HAHUS,
CaMOPAa3BUTHUS U HDABCTBEHHOTO CTAHOBJICHHSI INYHOCTH O0yUYaIOIIUXCH.

JlugHOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XUMHS» OTpakaroT CPOPMUPOBAHHOCTH OMBITA
MO3HABATENILHON U MPAKTHYECKON NeATeIbHOCTH O0YyYaroluXcs MO pealu3alid MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHUCJIE B YACTHU:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

OCO3HaHUs O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHHS K 3aKOHY U
IIPABOIOPSIKY;

MPEJICTABICHUS O COITUATBHBIX HOPMAaX M MPaBUIaX MEKIUIHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH NEATEIBHOCTH MPHU CO3AAHUU YYEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX M MO3HABATEIBHBIX 33]1a4, BRIMOJTHEHUH XUMHUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY W apryMEHTBhI JIPYTHX TpH
aHaJIM3€ Pa3TUYHbBIX BUJIOB YU€OHOU e TEIBHOCTH,

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OTEUYECTBEHHON XUMUH;

YBaXEHUS K TIPOIECCY TBOpPUYECTBA B OOJACTH TEOPUU M TMPAKTHUECKOTO MPUMEHEHUS] XUMUH,
OCO3HaHUS TOTO, YTO JOCTM)KCHUS HAyKH €CTh pe3ylabTaT JUIMTENbHBIX HAOMIOJCHUM, KPOMOTIMBBIX
IKCIIEPUMEHTAIBHBIX TTOMCKOB, TTOCTOSIHHOTO TPYAa YUE€HBIX U IPAKTHKOB;

MHTEpeca M I03HABaTENbHBIX MOTHBOB B MOJYYEHUU M MOCIEAYIOUIEM aHaliu3e WH(OpMaluud o
NEePEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CHUTYyallMd, CBS3aHHbIE C XMMHYECKUMHU SBICHUSAMHM, U MPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OIIEHUBAThH CBOE IMOBEJCHHE M MOCTYIKH CBOMX TOBAPHUIIEH C TO3UIIMI HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbA:



MMOHUMAaHUS [IEHHOCTEHN 370pOBOTO M 0€30MacHOro 00pasa KW3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

cOOJIOIEeHHsT TIPaBHJI OE30TaCHOTO OOpAIICHUsI ¢ BEUIECTBAMH B OBITY, TTOBCEIHEBHOM >KU3HU W B
TPYAOBOM JESATEIBbHOCTH;

MOHWMAHUS IICHHOCTH TPABWJI WHIUBUIYaTbHOTO M KOJUJICKTUBHOTO OE30MAacHOTO IMOBEACHHS B
CUTYAIUAX, YTPOXKAIOITUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCJIECICTBUN M HEPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJIICHHS aJIKOTOJIsI, HAPKOTHUKOB,
KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATUBHONH KOMIIETEHTHOCTH B Y4Y€OHO-HCCIEAOBATEIbCKON NEATEIbHOCTH, OOIICCTBEHHO
MOJIC3HOM, TBOPUYECKOM M IPYTUX BUJAX JEATECILHOCTH;

YCTaHOBKU HA aKTMBHOE YYacCTHE B PEIICHUHU MPAKTUUYECKUX 3a/1ay COLMAIBLHON HANPaBIEHHOCTH (B
paMKax CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY H3Y4YeHHIO MpOodeccCHil pa3Nu4yHOro poja, B TOM YHUCJIE HAa OCHOBE
MIPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYJ0BOM NeSITeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYJIbHOM TPAEKTOPUU oOOpa3oBaHus, Oymyiien
npodeccuu U peanu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JIOTMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKHU 1IEJIECO00Pa3HOr0 OTHOIICHUS K MPUPOE, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha
3emire;

MMOHUMAaHUS II100aJIFHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM, BIMSIHUS SKOHOMUYECKUX MTPOILIECCOB
Ha COCTOSIHME MPUPOTHON U COLUAIIBHOU CPEJIbI;

OCO3HAHUsA HEOOXOJMMOCTH HCIOJIB30BAHUS JOCTIKCHHM XHUMHHU JUIsl PEIICHHS BOIPOCOB
paIoOHaIBHOTO MPUPOIOTIOTB30BAHUS;

AKTUBHOTO HETPHATHS JCUCTBUN, MPHUHOCALINX BpEI OKPYXKAIOIIeH MPUPOTHONW cpele, yMEHUs
MIPOTHO3UPOBATh HEOJATONPHUATHBIE HSKOJOTHMUECKHE TMOCIEACTBUS MPEANPUHUMAEMBIX JCHCTBUUA U
npeaoTBpaniaTh ux;

HAJIMYUS PA3BUTOTO IKOJIOTUYECKOTO MBIIUICHHUS, SKOJIOTHUECKON KYIbTYphI, OMbITA ACSITETbHOCTU
JKOJIOTHYECKON  HAINpPaBICHHOCTH, YMEHHS  pPYKOBOJCTBOBaTbCS HMMHU B  IIO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIMATILHOM MPAKTUKE, CIOCOOHOCTH U YMEHUSI AaKTUBHO MPOTHUBOCTOSITH UCOIOTUN
xemopoouu;

7) 1EeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU
1 0OIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHEIU(UKH XUMUN KaK HAayKH, OCO3HAHUS €€ pojii B (DOPMUPOBAHUHU PAIMOHATHHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHWHU IEJOCTHOTO MpPEICTaBICHHUs] 00 OKpYKAIoIEeM MHUPE KaK O €IUHCTBE
OPUPOJBI M YEIOBEKa, B MO3HAHWW MPHPOJHBIX 3aKOHOMEPHOCTEH W pEHIeHHH MPOOJIeM COXpaHEHHS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JUIsI COBPEMEHHOW IMBWIM3alMUA: B €€
TYMaHHUCTUYECKOW HAMPaBICHHOCTH W BaKHOUM POJM B CO3/IaHUU HOBOM 0a3bl MaTepuaIbHOW KYJIBTYPHI,
pelIeHnH TIO0ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BHTHS UYEIOBEYECTBA — CHIPHEBOM, IHEPrETHUUYECKOM,
MUIIEBON W DKOJOTUYECKON O€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, 0OCCTICUCHUH YCJIOBUHN YCIEIIHOTO
TPy/Zla ¥ DKOJOTHYECKHA KOM(OPTHOM KM3HU KKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAaHUsS CYIIHOCTH METOJIOB MO3HAHUS, MCIIOJBb3yEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HWCIOJb30BaTh MOJTy4YaeMble 3HAHUS IS aHaIN3a U OOBSICHCHHS
SIBJICHUW OKPYXKAIOIIETO0 MHpAa U TPOUCXOASIIUX B HEM H3MEHEHUW, YMEHHS JelaTh OOOCHOBAaHHBIE
3aKJIIOYEHUS] HA OCHOBE HAyYHBIX (PAaKTOB W UMEIOIIUXCS JaHHBIX C IIEJIbI0 TIOJYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BaTh XMMHMUYECKHWE 3HaHUS Ui peleHus mnpodieM B
pEaIbHBIX KU3HEHHBIX CUTYaIUsX;
MHTEpeca K MO3HAHUIO M UCCIIeI0BaTENIbCKON ACSITENbHOCTH,
TOTOBHOCTH U CHOCOOHOCTH K HENPEPHIBHOMY O0Opa3oBaHMUI0O U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHHUH M0 XMMUHU B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSAMU;
MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMuHbIX chepax npodecCHOoHaTbLHON AeSITETbHOCTH.
METANPEAMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe pe3yJbTaThl OCBOCHHS Y4YeOHOro mpeaMera «XHMHS» Ha YPOBHE CpPEIHETO
o01ero o0pa3oBaHus BKIFOYAIOT:

3HaUUMBIC T (OPMHUPOBAHUS  MHPOBO33PCHHSI  OOydUaIOMUXCS — MEXKIUCIUTUTMHAPHBIC
(MEeXnpeIMeTHbIC) OOINEeHAYYHBIC MOHSTHS, OTPAKAIOIIME IIEIOCTHOCTh HAYYHOU KApTUHBI MHUpPA U
CHeU(pUKy METOJIOB IMO3HAHMUS, MCIIONB3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, YHEPIHs,
SIBJICHHE, MPOLIECC, CHUCTeMa, HAy4YHBIH (PAKT, TPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCJICIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT H JIPYTHE);

VHHUBEpCaJIbHbIC Y4eOHBIC JecTBHUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJIATHBHEIC),
oOecnieunBaromue (GopMupoBanue (YHKIIMOHAIBHOW TI'PAMOTHOCTH M COLMAIBHOW KOMIICTCHIIMU
oOy4aromuxcs;

CIIOCOOHOCTH O0YYarOMIMXCsl UCTIOIB30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHEBIC, MUPOBO33PCHUCCKHE
3HAHMS U YHUBEPCAIbHBIC YICOHBIC ICHCTBUS B TIO3HABATECIILHON M COITMAILHOM MPAKTUKE.

MertanpeqMeTHbie  pe3yabTaThl  OTPAXKAIOT  OBJAJCHUE  YHUBEPCAIBHBIMH  YYCOHBIMHU
NI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ogi1ajieHHe YHHBEPCAJIBHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHE TeCTBUS:

CaMOCTOSITEIIEHO (JOPMYITUPOBATEH U aKTyaTU3UPOBAThH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPEACINATh NN JIEeATENbHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUH UX JOCTHIKEHHS, COOTHOCUTH
pe3yNbTaThl AESITENbHOCTH C TOCTABICHHBIMU IEJISIMU;

UCIIOJIb30BATh MPU OCBOCHUHW 3HAHHMA TPUEMBI JIOTHUECKOTO MBINIJICHHUSI — BBIICTSTh XapaKTepHBIC
MPHU3HAKW TOHSATHH W YCTAHABIUBATHL WX B3aMMOCBS3b, WCIOJH30BATh COOTBETCTBYIOIIME TIOHSATHS JUIS
00BsICHEHUS OTJENBHBIX ()aKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIACCU(UKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;

YCTaHABIIMBATh TPHUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3YIaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTHBHBIC, JCAyKTHBHBIC, 10 AHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH M TMPOTUBOPEUHsT B pacCMaTPUBAEMBIX SIBICHUSX, (OPMYIHpPOBaTH BBIBOJABI U
3aKIJIFOYCHUS;

MPUMEHSTh B IPOIIECCEe MMO3HAHUS, UCIOIh3yeMble B XHMHUA CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBATh MOJICIBHBIC TPEJACTABIICHUS — XUMHUYECKHH 3HAaK (CHMBOJI) 3JIEMEHTa, XHMHYECKas
dbopMyna, ypaBHEHHE XUMUYECKOW PEAKIIMU — MPU PEIICHUU Y4eOHBIX MO3HABATENbHBIX U MPAKTUYECKUX
3a/1a4, TPUMEHSTHh HA3BaHHBIE MOJETbHBIC TPEICTABICHUS MJIs BBISIBICHUS XapaKTePHBIX MPU3HAKOB
M3y9aeMbIX BEIIECTB M XUMHUYCCKHX PEAKIIHIM.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUYECKUX PEAKITHA;

dbopMynupoBaTh LETU U 3aJa4d KUCCIECIOBAHUS, MCIOIh30BaTh MOCTABICHHBIE U CAMOCTOSTEIHLHO
c(hOpMYyJIMPOBAHHBIE BOIMPOCHI B KAaueCTBE HWHCTPYMEHTA IO3HAHHMS W OCHOBBI IS (DOPMHPOBAHHS
TUIIOTE3BI 10 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIQ/ICTh HaBBIKAMU CAMOCTOSITEIPHOTO IJIAHUPOBAHUS U TIPOBEACHHS YYCHUYECKUX IKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHUsS HAONIOAAaTh 3a XOJOM IIPOIECCa, CAMOCTOSITETbHO MPOTHO3UPOBATH €ro
pe3ynbrar, (GOpMYyJIMpPOBaTh OOOOIICHHWS ¥ BBIBOJALI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yJbTAaTOB
UCCJICJIOBAHMSI, COCTABIIATh 00OCHOBAHHBIM OTYET O MPOJICITAHHOM paboTe;



NpUOOpPETaTh OMBIT YYCHWYECKOW HCCIENOBATEIbCKONH M TPOEKTHOH EATENbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTENIFHOMY IIOMCKY METOJOB PpEIICHHMS NPAaKTHYECKHX 3ajad,
HNPUMEHEHHIO PAa3IMYHBIX METO/IOB TIO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPoOpMauuu (HAYyYHO-TIOMYJSpHAs JUTEeparypa
XMMHYECKOTO CO/ICPKaHMUs, CIIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHanmM3upoBaTh MH(OPMALIUIO
pa3NMUHBIX BUAOB M (GOPM NPEACTABICHHS, KPUTUYECKHM OICHUBATh €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTb;

(dopMyIHpOBaThH 3aMpOChl U MPUMEHATH Pa3IMYHbIE METOABI MPH MOUCKE W O0TOOpEe MH(OpMALUH,
HEOoOXOAMMOM /7SI BBITTOJTHEHUS YUEOHBIX 3a]a4 ONPEIEIEHHOTO TUIIA;

IpUOOPETaTh ONBIT HUCIOIB30BAHMUS HH(POPMAMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH U PA3IHMYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (popMy mpencTaBieHUss HHPOpMAIUK (CXeMbl, TpaduKy,
JMarpaMMBbl, TaOJIHIIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BAaTh HAYYHBIH S3bIK B Ka4yeCTBE CPEICTBA NpU padoTe ¢ XMMHUYECKOW HH(OpManmei:
OPUMEHATh MEXNpeAMeTHbIe ((U3MYecKHe M MaTeMaTH4ecKHe) 3HAaKu W CHMBOJIBL, (DOPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BATh U IPEOOPa30BHIBATH 3HAKOBO-CHMBOIMUYECKHE CPEJICTBA HATJISHOCTH.

OBjajieHne yHHBePCAIbLHBIMUA KOMMYHHKATHBHBIMH /IHCTBUSIMH:

3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl B XOA€ [Hajora W/WIN IUCKYCCHH,
BBICKA3bIBaTh HJEH, (OPMYIHPOBATH CBOHM TNPEIJIOKEHHSI OTHOCHUTEIHFHO BBITIOJHEHHUS MPEIOKEHHON
3aja4m;

BBICTYIIAaTh C TIPE3CHTAIlMEH  PE3yJIbTaTOB IO3HABATEIbHOW  JIEATEIBHOCTH, IOJYYSHHBIX
CaMOCTOSITENIFHO HJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBITIOJHEHUH XHMHYECKOTO SKCIIEPHMEHTA,
NPaKTUIECKON paOOTHI MO MCCIIEJOBAHUIO CBOMCTB M3YUaeMbIX BEIECTB, PeaH3ali YIeOHOTO POEKTa U
(GbopMynHUpoBaTh BBIBOJBI 110 pe3yJbTaTaM MPOBEIEHHBIX UCCIIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIMN B
xoJie 00Cy>KAeHUsI 1 0OMEeHa MHEHUSIMH.

OsJiaieHne YHUBEPCAJIBLHBIMH PeryissTHBHBIMH 1€l CTBUSIMU:

CaMOCTOATENIFHO IUIAHUPOBATh M OCYHIECTBIIATH CBOIO MO3HABATEIBHYIO AEATEIBLHOCTD, ONpPEesisl
e€ L1eM U 3a7]aui, KOHTPOJIMPOBATh U MO0 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH NP e JIaraéMblii aIrOPUTM
JeMCTBUI MPH BBIMOJHEHUH y4eOHBIX M HCCIeN0BaTeNbCKUX 3a/ad, BbIOMpaTh Haubosiee 3((eKTUBHBIN
CTIOCO0 WX PEHICHUs C YUETOM TOITYIEeHHUSI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUECKUX PEAKIINSX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH AEATEIHOCTH Ha OCHOBE CaMOAHAIN3a ¥ CAMOOIICHKH.

IHPEAMETHBIE PE3YJIbTATHI

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpaXkaroT:

c(hOpMUPOBAHHOCTH MIPEACTABICHUN O XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MUpa, POJIM XMMHUU B MIO3HAHUU SIBJICHUM IPUPOJIBI, B POPMUPOBAHUN MBIIUIEHUS U KYJIbTYPbl JUYHOCTH,
e (yHKIMOHAIBHOM IpaMOTHOCTH, HEOOXOJUMOM NSl pelleHUs] MPAaKTUUYECKUX 3a/ad U HKOJOTHUECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpee;

BIQJICHAE CUCTEMOM XMMHMYECKMX 3HAHUW, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIOUIME ITOHSATHUSA
(XMMMUYECKUII ~ 2JIeMEHT, aToM, OJJIeKTpOHHas  00oJoYKa  aToMa, MOJIEKYJa,  BaJE€HTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XUMHUYECKasi CBSI3b, CTPYKTYpHas (opmyna (pa3BEpHyTas W COKpaIIEHHas),
MOJIb, MOJIIDHAs Macca, MOJISIPHBIM OOBEM, YIIepoaHBIN CKeleT, (PyHKIHMOHAIbHAS TPYMNa, paguKal,
WU30MEPHs, MU30MEPBI, TOMOJOTUYECKUM psAl, TOMOJOIH, YIJIE€BOLOPOABI, KHACIOPOL M a30TCOAEPIKALLUE
COEIMHEHUSI, MOHOMED, MOJHUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS); TEOPUU U
3aKOHBI (TEOPHsI CTPOEHUS OpraHn4eckux Beuects A. M. byTiepoBa, 3aK0OH COXpaHEHHUs MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUM S3bIK XUMHH, MHUPOBO33PEHYECKUE 3HAHUsA, JIeXKAllWe B OCHOBE



MOHMMAHUSA TMPUYUHHOCTM U CUCTEMHOCTH XHUMHUYECKUX SIBJICHUH, (PAKTOJIOTUYECKUE CBEACHUS O
CBOICTBax, cocTaBe, MOJYy4YEHUU M OE30MaCHOM MCIIOJNIb30BAHUM BaKHEHIIMX OPraHMYECKHUX BEIIECTB B
OBITY U IPAKTHUUECKOMN JEATEIbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHW BBISBIATh XapaKTepHbIC MPU3HAKA TMOHSATUH, yCTAaHABIMBATh WX
B3aMMOCBSI3b, HCIIOJB30BAaTh COOTBETCTBYIOIIME TOHSTHS TIPU OIUCAaHUM COCTaBa, CTPOCHUS U
MpEeBpaIeHU OPraHUYeCKUX COeTUHEHUII;

c(OpMUPOBAHHOCTh ~YMEHUU  HCIIOJIb30BATh XUMHUYECKYI0 CHMBOJHUKY JJsi  COCTaBJICHUS
MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamIEHHOM) (opMya OpraHMYECKUX BELIECTB U
YpaBHCHUU XHMHUYECKUX pEaKIWd, H3TOTaBIMBATH MOJEIM MOJICKYJ OPTaHWYECKUX BEIIECTB IS
WUTIOCTPAIIMK UX XUMUYECKOT0 U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAAJIC)KHOCTh U3YUYEHHBIX OPraHUYECKUX BEIIECTB
[0 UX COCTaBY U CTPOCHUIO K ONPEACNEHHOMY Kiaccy/Tpynne coeluHeHH (YrieBOIOpO/Ibl, KUCIOPOI U
A30TCOJEpIKAIINE COCIUHEHUS, BBICOKOMOJICKYJSIPHBIE COCAMHEHHS), JlaBaTh WM Ha3BaHUS [0
cucremaruueckoir Homenknarype (IUPAC), a Takxe NpUBOIUTH TPUBUAIBbHBIE HA3BaHUS OTACIbHBIX
OpraHMYECKUX BEIIECTB (STWJIEH, TMPOINMUJICH, alleTWIeH, JTWICHIIIUKOJIb, TJUIEepuH, ¢eHod,
dbopManpaerua, aneTaNbJICIHl, MypaBbHHAs KHCIOTa, YKCYCHAas KHCIOTa, OJICMHOBAas KHCIIOTa,
CTEapHHOBAs KUCIIOTA, TITI0K03a, (PYKTO3a, KpaxMall, IeJUTI0II03a, TIUIHH);

c(OpMUPOBAHHOCTh YMEHUS OMpPENEsITh BUIbI XMMHUYECKON CBSI3U B OPraHUYECKHX COCIUHEHMSIX
(omMHApHBIC U KPATHEIE);

c(OpPMHUPOBAHHOCTh YMCHHSI IPUMEHSTH TOJOXKEHUS TEOPUU CTPOCHUS OPTraHMYECKHX BEIISCTB A.
M. BymiepoBa miiss OOBSCHCHHsI 3aBHCHMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS, 3aKOH
COXPaHEHUS MACChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3MYECKHE M XHUMHYECKHE
CBOMCTBA THUITUYHBIX MPEJICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEMIeCTB (METaH, 3TaH, YTHIICH,
MPONWIICH, ameTuieH, Oyraawen-1,3, merunOyraaueH-1,3, OSH30JI, METAHOJ, 3TAHOJ, JTHJICHTIUKOJb,
TIIALEepUH, (EHOI, aleTaabAeruil, MypaBbUHAas W YKCYCHAas KHCJIOTHI, TIFOKO3a, Kpaxmall, [eJUTHI03a,
AMUHOYKCYCHAsl KHCJIOTa), WJUIIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXKIYy HHMH YpaBHEHHSIMHU
COOTBETCTBYIOIINX XUMUICCKUX PEAKIIUH C HCIIOIb30BAHUEM CTPYKTYPHBIX (hOpPMYIT;

c(OPMHUPOBAHHOCTh YMCHHSI XapaKTEPH30BATh WCTOYHHKH YTJIICBOJOPOJHOTO CHIphsi (HE(DTH,
OPUPOJAHBIM Tra3, yroip), CMOCOObl HX TepepaboTKM U TPAKTHUECKOE TMPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c()OPMHUPOBAHHOCTh YMECHHWH TPOBOJHUTH BBIYUCICHHUS TI0 XUMHUYCCKUM YpaBHEHUSM (MacCChI,
00bEMa, KOJMYECTBA HWCXOJHOTO BEUIECTBA WJIM TPOJIYKTa PEAKIUU IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUM BIIAIETh CUCTEMOM 3HAHMI 00 OCHOBHBIX METOJaX HAy4YHOTO TTO3HAHWSI,
UCIIOJIb3YEMBIX B XUMHUHU INPU H3yYECHUHW BEIIECTB M XWMHUYCCKUX SBIICHUH (HAOIIOJICHUE, M3MEpEHUE,
IKCIIEPUMEHT, MOJICITUPOBAHUE), HCITOJIB30BATh CHCTEMHBIC XUMUYCCKIE 3HAHMS JIJISl IPUHSATHS PEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEHIECTBAMU M UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUW COOJIOAATh TMpaBWIa TMOJH30BAHHUS XUMUYECKOW TMOCYIOW U
nabopaTOpHBIM O0OpYIOBAaHWEM, a TaKXKe IpaBWia OOpamieHHWs C BEMIECTBAMH B COOTBETCTBHUU C
WHCTPYKITUSMH 110 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYIECKUX OIBITOR;

c(OpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOJIHATH XUMHUECKUN IKCIIEPUMEHT (TpeBpalleHus
OpPTaHMYECKUX BEIIECTB MPU HATPEBAHWH, MOTYyYCHHE ITHJICHA M W3YYCHHE €r0 CBOMCTB, KaueCTBEHHBIC
peakuuy OpraHMYecKUX BEIIECTB, ACHATypalus OENKOB MpPU HArpeBaHUU, LIBETHHIE pEaKlUU OENKOB) B
COOTBETCTBUU C MpPaBHJIAMU TEXHHMKH OE30MaCHOCTH MpU OOpalleHHWU C BELIECTBAMH U J1a0OpaTOPHBIM
0o0opy/IoBaHNEM, MPEACTaBIATh PE3YNbTAaThl XMMHUYECKOTO JKCIIEPUMEHTa B (OopMe 3amucu ypaBHEHHMA
COOTBETCTBYIOIIUX peakiuii U (OpMYyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHUI KPUTUUYECKH aHATH3UPOBATH XUMUYECKYIO0 HHPOPMAIIUIO, TTOTy4aeMyIO
W3 pa3HBIX UICTOYHUKOB (CpeACTBa MaccoBOU nHpopmManuu, IHTepHET U ApyTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIO/ATh TMpaBUja KOJIOTHYECKH IIeJIeCOO0pPa3HOrO IOBECHUS B
OBITYy W TPYIOBOH NEATEIHHOCTH B IENSAX COXPAHEHHsI CBOETO 370POBBS M OKPYXAIOMICH MPUPOTHON



Cpelbl, OCO3HaBaTh OINACHOCTb BO3JCWUCTBUS Ha JKUBbIE OPraHU3MBI OINPEACTEHHBIX OPraHMYECKUX
BellecTB, NMoHMMas cMmbicn mnokazarens [IJIK, mosicHsaTh Ha mnpuMepax cmocoObl yMEHbBIIEHUS U
MPEIOTBPALCHHS UX BPEIHOTO BO3JACHCTBUS HA OPraHNU3M UEJIOBEKa;

JUTsE 00YYaIOIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHUE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUSI BEIIECTB M XUMHUECKUX SBICHUI;

JUTSL CJICTIBIX M CJIa0OBUAAIIMX OOYUYaIOLIUXCS: YMEHHUE UCIIONIb30BaTh PeNbe(HO-TOYCUHYIO CUCTEMY
o6o3nauenunii JI. bpaitns nis 3anucu XxuMudeckux Gopmy.

11 KUIIACC

[TpenmeTHbIE pe3ynbTaThl OCBOCHUs Kypca «O01miast 1 HeopraHHuecKasi XUMHsD OTPaxaroT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUI: O XHMMHUYECKOM COCTaBJISIOUICH eCTeCTBEHHO-HAYyYHOM
KapTUHBI MUpPA, POJIM XUMHUH B MO3HAHUM SBJICHHUM MPUPOJbI, B OPMUPOBAHUU MBIIUICHHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIUOHAJIBHOW I'PaMOTHOCTH, HEOOXOAMMOM MJisi pELEHUs NPAaKTHUYECKUX 3ahad U
9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

BJIQJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIAraloOlIUEe IOHATUSA
(XMMHUYECKHUI 3JIEMEHT, aTOM, HU30TOII, S-, P-, O- 3IeKTpOHHbIE OpOHUTATM aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJIIpHBIA OO0BEM, BaAJIEHTHOCTb, AIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKas, BOJAOPOJHAs), KpUCTAIIMYECKas peHeérKa, TUIbl XUMHUYECKUX
peakluii, pacTBOp, HIIEKTPOJUTHL, HEINEKTPOJUTHI, 3SJIEKTPOJIUTUYECKAS] JIUCCOLUALUS, OKUCIUTEINb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKOM peaKIMH, XUMUYECKOE PABHOBECHE); TEOPHUH U 3aKOHBI (TEOpHUs
ANEKTPOJIUTUYECKON AUcconmanny, nepuoanueckuii 3akod J[. 1. MenaeneeBa, 3akOH COXpaHEHHSI MacChl
BEIIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHUS] YHEPIMM IPU XUMHUYECKHX PEaKLMsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHNUS, JIEKAITUE B OCHOBE TOHUMAHUsI IPUUYUHHOCTH
U CUCTEMHOCTH XMMUYECKHUX SIBICHUMU, (DaKTOIOTHUECKHUE CBEJECHUS O CBOWCTBAX, COCTAaBE, MOTYYCHUH H
0€30MacHOM HCIIOJIb30BAaHMM BaXXHEHIIMX HEOPraHMYECKHWX BEIIeCTB B OBITY M IPaKTHUECKOH
JIEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTepHbIe MPHU3HAKU TOHSATHH, YCTaHABIMBATH WX
B3aUMOCB$I3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHITHUS MPU OMMCAHUHM HEOPTaHMYECKUX BEIIECTB U MX
IIPEBPAILCHMI;

c(OpMUPOBAHHOCTh YMEHUU HCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIUKY JUIsl COCTaBJIECHUSI (QOpMYyI
BEIIECTB M ypaBHEHUIN XUMHUUYECKUX peakiuii, cuctemarnueckyto HomeHkarypy (IUPAC) u TpusBuanbHble
HA3BaHUS OTACTHHBIX HEOPraHWYECKUX BEIIECTB (YrapHbI ra3, YIJIEKHCIBIA Ta3, aMMHUaK, raméHas
W3BECTh, HETAILIEHAs U3BECTh, MUTHEBAS COJA, IUPUT U JPYTHE);

c(OpMUPOBAHHOCTh YMEHHUI OMNpENeNaTh BaJEHTHOCTb U CTENEHb OKHUCICHUS XUMHYECKHX
9JIEMEHTOB B COEIMHEHHUAX PAa3JIMYHOTO COCTaBa, BHJ XWUMHUYECKOW CBSI3M (KOBaJIGHTHAs, MOHHAasi,
MeTaJlJTN4ecKasi, BOAOPO/IHAsI) B COSAMHEHHSX, THI KPUCTATMYECKOW PEIETKH KOHKPETHOTO BEIECTBa
(aToMHasi, MOJEKyIspHas, WOHHAs, MeTaJlIndeckas), XapakTep Cpeasl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCIMHEHUN;

c(OpMUPOBAHHOCTh YMEHUN YCTaHaBIMBATh MPHUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB MO HX
COCTaBY K ONPEICIEHHOMY KIIACCY/TPYIINe COeMUHEHUN (MPOCThIe BEIIeCTBA — METAJIbl U HEMETAJLIbI,
OKCH/JIbl, OCHOBAHWsI, KUCIIOTHI, aM(POTEPHBIE TUIAPOKCUIBI, COTIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICI Tepuoauueckoro 3akoHa J[. M. MenzaeneeBa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKLINU;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKHX
sanemeHToB 1-4 mnepuonoB Ilepumoanueckoit cucrembl xumudeckux saemeHtoB JI. WM. Menneneesa,
UCITIONIB3Ysl TOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOHUTAINY, «IHEPreTUYECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB M UX COCIMHEHHUN MO MEpUOAaM U rpyImam
[Iepuonnueckont cucremsl xumuieckux 3aeMeHToB . . Menpaeneesa;



c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (ONMUCHIBATh) OONIME XWMHYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE TE€HETHUYECKOW CBS3H
MEX/1y HEOPraHUYECKMMH BEIIECTBAMU C MIOMOIIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATH XMMUYECKHE PEAKIMH 10 PA3IMYHBIM IPU3HAKAM
(uMcy W COCTaBy pEarupyrolx BEIIECTB, TEIUIOBOMY 3((deKTy peakiuu, HW3MEHEHHIO CTeTeHEeH
OKHCJICHHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKIINH, YUaCTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh, YMEHUW COCTABIIATH YPAaBHEHUS pEAKUU{ pa3IMYHbIX THUIIOB, MOJHBIE U
COKpaIIEHHBIC YPaBHEHUS PEaKLUil HOHHOTO OOMEHA, yYUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEaKIUN UIyT
JI0 KOHLIA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJIUTH PEAKIUH, MOATBEPXKIAIOIINE KAaueCTBEHHBIM COCTaB
pa3IMYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI PACKpPbIBATH CYIIHOCTH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIMN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKuil;

c(OpPMUPOBAHHOCTh yMEHUN OOBACHATH 3aBUCHUMOCTb CKOPOCTH XUMHYECKOH peakiuud OT
pa3IuYHbIX (AKTOPOB; XapaKTep CMEIICHHUS XMMUYECKOTO PABHOBECHUS B 3aBHCHUMOCTH OT BHEILHEIO
BozaeiicTeus (npuHuun Jle llarense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE TPOIECCHI, JIekKAIlhue B OCHOBE
MPOMBINIICHHOTO MOJIYY€HUS CEPHOM KUCIOThI, aMMHUaKa, a Takke c(hOPMHUPOBAHHOCTH MPEICTABICHHI 00
OOIIMX HAyYHBIX MPHHLIMIAX M SKOJIOTUIECKHUX MPOOIIEMaX XUMUYECKOTO MPOU3BOICTBA;

c¢(OpMUPOBAHHOCTh YMEHUI NMPOBOJIUTH BBIYMCIICHUS C UCIIOJIb30BAaHUEM IOHSTHUS «MaccoBasi A0
BEIIIECTBA B PaCTBOPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XUMUYECKUX PEAKLUAX, MACChl BEIIECTBA WU
00BbEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O00BEMY OIHOTO M3 YYaCTBYIOUIMX B
peakuuu BEIIECTB, TEIUIOBOTO 3(QeKxTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MpEBpALIEHHS] U COXPAaHEHUSI SHEPTUU;

c(OPMHPOBAHHOCTh yYMEHHUH coOdIOAaTh MpaBWJia [OJB30BAaHUS XUMHUYECKOW TOCYIOW U
71a0opaTOpHbIM 00OpYJOBaHHMEM, a TakXKe MpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSAMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJIHITH XUMHUYECKUM SKCIEPUMEHT (pa3yioKeHHe
NEPOKCHJA BOAOPOJA B IPUCYTCTBUH KaTalu3aTopa, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB C MOMOILBIO
YHHUBEPCATHHOTO HWHAMKATOPA, BIUSHUE Pa3NUYHBIX (DAKTOPOB HA CKOPOCTh XHMHUYECKON peakluu,
peakuuy HOHHOTO 0OMEHa, KaueCTBEHHbIE Peakui Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH
aMMOHHUSI, pellieHNe IKCIEPUMEHTAIbHBIX 33/1a4 10 TeMaM «MeTamisl» U «HeMeTrannsl») B COOTBETCTBUH C
NpaBUIaMU TEXHUKH O€30MaCHOCTH NMpH OOpalleHHH C BEIIECTBAMU M J1aOOpaTOPHBIM 000pYIOBaHUEM,
NPEICTaBIATh Pe3yJIbTaThl XMMUYECKOIO SKCIEPUMEHTa B (OopMe 3alHCH YpPaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUH KPUTUYECKU aHATU3UPOBATH XUMHUYECKYIO0 HHPOPMAIIHIO, TOTy4aeMyIo
U3 Pa3HBIX HICTOUYHUKOB (CPECTBA MACCOBOM KOMMYHUKAIMK, IHTepHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHHM COOJIIOJaTh MpaBUiIa IKOJOTHMUYECKH LEIecO00pa3HOro MOBEICHUS B
OBITY M TPYAOBOW JESATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 3JI0POBBS M OKPYXKAIOMIEH MPHUPOTHOMN
Cpelibl, 0CO3HABaTh OMACHOCTh BO3JIEHMCTBUS Ha KMBBIE OPraHU3MBI OINpPENEIEHHBIX BEIIECTB, MOHUMAs
cmbici nokazatens [1IK, moscHsaTh Ha mpuMepax crocoObl YMEHBIICHUS U IPEJOTBPALICHUS UX BPEIHOTO
BO3/ICIICTBUS HA OPraHU3M Y€JIOBEKa;

JUIsl 00y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS: YMEHUE MPUMEHSATh 3HaHUSA 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHMUIA;

JUISL CTICTIBIX M CIA00BUAAIINX OOYYaAIOUIMXCS: YMEHUE UCIOIb30BATh PENbe(pHO-TOUCUHYIO CHCTEMY
o0o3HaueHwuii JI. bpaiiis 11 3anucu XuMHYECKUX (GOpMyIIL.



TEMATHYECKOE ITNTAHUPOBAHHUE 10 KJIACC

Kosnn4yectBo yacos DJIEeKTPOHHbIE
Ne ni/m HanmeHoBaHMe pa3jeioB U TeM POrpaMMBbl (uu¢posbie)
Bcero Kourpoabnbie IIpakTHyeck
oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKON XMMHUH
11 IIpenmer opranndeckoil xumuu. Teopust CTpOEHUS OpraHUYECKUX 3
' coenunenuii A. M. Bytieposa
Hroro mo pazueny 3
Pa3znen 2. YrieBoaopoasbl
2.1 [IpenenbHbIE YTIeBOJOPOIBI — aTKaHBI 2
2.2 HenpenenbHble yriieBogOpOIbl: aJIKEHbI, aTKaAUECHbI, ATKUHbI 6 1
2.3 ApoMaTudeckue yrieBoa0pO bl 2
2.4 [TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB U UX IepepaboTka 3 1
Utoro no pazneny 13
Paznen 3. Kuciopoacoaepaxammue opranndecKue coenHeHust
3.1 Crnuptsl. ®enon
3.2 Ansneruasl. KapOoHoBbie KucnoThl. CiokHbIE 3(UpPbI 1
3.3 VYrneBobl 1
Hroro mo pazneny 13
Pa3neua 4. Aszorcoaepskamue OpraHu4ecKue coeJHHeHH
4.1 ‘ AMUHBI. AMUHOKUCTOTHI. benku 3
Uroro no pazneny 3
Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS
5.1 ‘ IInactmaccel. Kayuyku. Boiokna 2
Uroro mo pazneny 2
HazBanue MmoayJist
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




11 KITACC

KoanuecTBo yacos
HaumeHoBaHue pa3ieiioB U TeM JuekTpoHHbIE (HU(POBDbIE)
Ne n/n Kontpoabnbsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3aKoH
11 u [lepuonnueckas cucreMa XMMUYECKUX 3
sanemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BELIECTB
1.3 XHUMHYECKUE PEaKIUU 6 1 1
Wroro mo pazneny 13
Paznen 2. Heoprannuyeckasi XumMusi
2.1 Mertaubt
2.2 Hemeramisl 1 1
53 CBS13b HEOPTAHUMYECKUX H OPTaHUICCKHIX )
' BEIIECTB
Hroro no pasneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 ‘ XuUMUS ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







INOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC

KoaunyectBo 4yacos DJIeKTPOH
HBbIC
N Konr IIpak Hara HQpPOBLI
- Tema ypoka poJIbL THYeC  HM3y4YeH e
n/m Bcero 6
HBIE Kue us oopa3oBaTt
€¢JIbHbIC
paGor  pador
pecypcbl
bl bl
1 IIpeamer oprann4eckoil XUMHUM, €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUCHUE 1
5 Teopus ctpoenus oprannueckux coequHenuit A. M. bytneposa, e€ ocHOBHBIE 1
MIOJIOKEHMSI
3 [IpencraBnenne o knaccuukanuy OpraHMuecKuX BemecTB. HomeHnkmaTtypa 1
(cucTemaruyeckas) U TPUBHAIbHbBIE HA3BAHUS OPraHUUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN P 1
5 MertaH 1 3TaH — IpOCTelIINe NPeACTaBUTENHN AJIKAaHOB 1
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1
7 OTWIIEH U NPONMIEH — MPOCTEHIINE IPECTaBUTENN AJIKEHOB 1
8 [Tpaktrueckas padota Ne 1. «I[lomyuenue sTueHa U U3y4€HUE €r0 CBOMCTBY 1 1
9 Ankanuensl. byranuen-1,3 u metminoyranuen-1,3. [TonydueHue CHHTETHYECKOTO 1
KayuyKa U Pe3HHbI
10 AJIKUHBI: COCTaB U 0COOEHHOCTHU CTPOEHMSI, TOMOJIOTMUECKUHN psil. ALETHIIEH — 1
MIPOCTENIINN TPEICTABUTEND aJTKUHOB
11 Beruncnenus no ypaBHEHHUIO XUMHUYECKON PEaKIIUH
12 ApeHsl: 6eH301 U TOITY0JI. TOKCUYHOCTh apeHOB
13 ['enetrnyeckas CBSA3b YII€BOJOPOAOB, IPUHAIEKAIINX K Pa3IMUHbBIM KilaccaM 1
14 [TpupoHbIE UCTOYHHUKH YTIEBOAOPOAOB: IPUPOAHBIN ra3 v MOMYTHBIE HEPTIHbIE 1
rassl, He)Th ¥ MIPOAYKTHI €€ rnepepaboTKu
15 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB: MPUPOAHBIN a3 U MOMMYTHbIE HEPTIHBIE 1
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu
16 KontponbHas paboTa mo pazaeny «YTaeBoa0opOIb» 1
17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATaHON. BogopoHas cBs3b 1




18 MHOT0aTOMHBIE CIUPTHI: ATUICHTIUKOJIb U TITUIEPUH 1

19 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3NYECKUE U XUMUYECKHNE CBONCTBA, TPUMEHEHNE 1

20 Anpaerunsl: GopMambACTU U alleTAIbIETH . ATIETOH 1

21 OHOOCHOBHBIC TIpE/IeNIbHBIC KAPOOHOBBIC KUCIIOTHI: MypaBbUHAS M YKCYCHAsI 1

22 [IpakTuyeckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHCIOTBI» 1

23 CreaprHOBas U OJIEMHOBASI KMCIIOTHI, KaK MPEICTABUTENIN BBICIIINX KapOOHOBBIX 1
KHCIIOT

24 Mpbuta Kak COJIM BBICITUX KapOOHOBBIX KHCIIOT, MX MOIOIIIEEe JACHCTBHE 1

o5 CrnosxHbie 3(UpBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIIH3 CIIOKHBIX 1
3¢upoB

26 JKupsl: ruziponus, mpuMeHeHue, OMOJIOTHYECKas PO )KHPOB 1

97 VYrineBojabl: cocTas, Kiaccuukaiys. BakHele mpecTaBuTeNu: TI0K03a, 1
bpykTO3a, caxapo3a

28 Kpaxmai u nemirono3a Kak mpupoHbIe TTOTUMEPHI 1

29 KonTtpomnbHas paborta no pasaeny «Kuciopoaconepikaiiue OpraHuuecKue 1
COCIMHEHUS»

30 AMUWHBI: METHJIAMUH U aHWJIHH 1

31 AMUHOKHUCIIOTHI Kak aM(OTEepHBIE OPTaHUYECKUE COSAMHEHHMS], UX OMOIIOTUYECKOE 1
3Hauenue. [lentuast

32 Benku kak mpupoHBIC BEICOKOMOJICKYIISIPHBIC COCTMHCHUS 1

33 OcHOBHBIE OHATHS XUMHH BBICOKOMOJIEKYISIPHBIX COSTMHEHUN

34 OcHOBHBIE METOIBI CHHTE32 BRICOKOMOJIEKYJIIPHBIX coequHeHui. [TmacTmaccsl, 1
Kay4yKH, BOJIOKHA
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11 KITACC

KonunuyecTBO 4acos

Jara DJIEKTPOHHBIE
Tema YpPoKa Bceer H3Y4YEH uudpoBbie
0 KOﬁ':)TT‘;‘lpa ng::lpa ust o0pa3oBaTebH
- ble pecypchbl
1 XUMHYECKHUH 2JIEMEHT. ATOM. DJEKTpOHHAs KOH(PUTYpallUs aTOMOB
9 IIepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XMMU4ECKUX 371eMeHToB /1. 1.
MeneneeBa, UX CBsI3b C COBPEMEHHOM TEOPUEH CTPOCHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMHUYECKHX 3JIEMEHTOB U UX COCIUHEHUH 110
3 rpynnaM ¥ nepuogam. 3HaueHue MepUoJIUYECKOro 3aKOHa U CUCTEMBI XMMHUYECKUX
anemeHToB J[.M1. Menneneesa B pa3BUTUM HAYKU
4 CrpoeHue BelecTBa. XUMHUECKas CBsI3b, €€ BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBaJICHTHOM CBsA3U. BonopoaHas cBs3b
5 BanenTtHocTh. DnekTpoorpuniareabHocTh. CTeneHb okucieHus. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOT'O CTPOCHHUS
5 ITonstue o nucniepcHbIX cuctemax. McTuHHbIE U KOJUIOMAHBIE pacTBOPBL. MaccoBast
JI0JIs BEILIECTBA B pacTBOpE
7 Knaccugukanus 1 HOMEHKIaTypa HEOpraHMuecKux coequHeHuil. ['eneTnueckas cBs3b
HEOPraHMYECKUX BEIIECTB, PA3JINYHBIX KJIACCOB
Krnaccugukanysa XuMHUECKUX peaklMii B HEOPraHMUECKON U OpraHu4ecKoi XUMHUU.
8 3aKOH COXpaHEHMs MACChI BEILIECTB; 3aKOH COXPAHEHUs U IPEBPAILCHUS SHEPTUU NPU
XUMHUYECKHUX PEaKIMIX
9 Ckopoctb peakuuu. OOpaTuMble peakui. XUMHUECKOe pPaBHOBECHE
10 ITpakTruyeckas padora Ne 1. «BnusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON
peaxuun»
11 OnektponuTHueckas aucconuanus. [lonstue o Bogoponnom nokasarene (PH) pactsopa.
Peakuuu nonnoro ooMeHna. I'uiponns opraHM4ecKUX U HEOPraHUYECKUX BEIIECTB
12 OKuCINTENbHO-BOCCTAaHOBUTENIbHBIE peakiuu. [IoHATHE 00 371eKTposH3e paciiaBoB U
pacTBOpPOB COJIEH
13 Kontponbras pabota mo pazaeny «TeopeTnaeckne 0OCHOBBI XUMHUN»
14 Meramisl, ux nonoxenue B [lepuoanueckoit cucreMe XuMu4Yeckux nemeHTos JI. 1.

MeHpeneeBa 1 0COOEHHOCTH CTpOoeHUs aToMoB. O01mume Ppu3nyeckne CBOMCTBA METAIIJIOB




15 CmutaBbl METaIOB. DJIEKTPOXUMUYCCKUN Pl HANPSDKEHUH METAIIIIOB 1

16 XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METANIOB (HATPHil, Kaluil, KanbIMil, MarHUi, 1
ATFOMUHHNA) U UX COCTUHEHUI

17 XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX COEAUHEHHI

18 XUMU4YecKre CBOMCTBA IIUHKA, KeJie3a U UX COCTMHECHUM

19 [TpakTuyeckas padora Ne 2. "Perienne s3KCriepuMEHTAIBHBIX 33144 110 TEME 1
«Mertambn"

20 Hewmeramnbl, ux nonoxxenue B [leproanueckoit cucreme XuMuueckux amemeHToB /. H. 1
MeHpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21 dusnyueckre CBOMCTBAa HEMETAILUIOB. AJUIOTPOIHS HEMETAIIOB (Ha MPUMEpPe KUCIOPOoa, 1
cepsl, pocdopa u yriepoaa)

22 XUMHUYECKHE CBONCTBA TAJIOTCHOB, CEPhI M UX COCAMHEHUI 1

23 XUMHYECKHE CBOMCTBA a30Ta, (hocodpa ¥ UX COCTUHCHHUI 1

24 XHUMHYECKHE CBOMCTBA yIIIEpO1a, KPEMHHUS U UX COCIMHEHUU 1

25 [IpuMeHeHne Ba)KHEHIIINX HEMETA/UIOB U UX COCIMHCHUMA 1

26 O06o0061IeHne 1 cucTeMaTu3anus 3Hanui mo teme «Hemeramiel». Berauciaenus mo 1
YpaBHEHUSAM XUMUUYECKHUX PEAKIUA U TEPMOXUMHUUYECKHUE PACUETHI

97 [TpakTuueckas paborta Ne 3. «PemieHue sKCriepuMeHTATbHBIX 33/1a4 110 TeMe 1
"HemeTamsr"»

28 KonrtponsHas pabora o temam «Metamisl» u «Hemeramis 1

29 Heopranuueckue u oprannueckue KuciaoTsl. HeopraHudeckue u opraHuyecKue 1
OCHOBaHHS

30 AmMdoTepHbIE HEOpraHUYECKHe U OpraHNYecKue CoeTnHeHus. [ eHeTrnueckas CBs3b 1
HEOPraHUYECKHX U OPraHUYECKUX BEIIECTB

31 Ponp xumun B oOecrieueHur SKOJIOTHIECKOM, DHEPTETUIECKOMN U MHUIIEBOM 1
0€30MacHOCTH, Pa3BUTUU METUITUHBI

39 [IpeacraBnenus: 00 0OMUX HAYYHBIX MPUHIIAIIAX TPOMBITIUICHHOTO TTOJTyYeHHUS 1
BaXXHEHIIINX BEIIECTB

33 UYennoBek B MUpE BEIIECTB U MAaTEPUATIOB

34 XuMUS ¥ 370pOBbE YEIIOBEKA 1
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






