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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMHHM Ha ypOBHE cpenHero obmero oOpas3oBaHus paszpaborana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit @enepaunny», TpeOOBaHUN K pe3ysbTaTaM OcBOeHUs (efepanbHON 00pa3oBaTeNbHOM MpOrpaMMBbl cpeiHero ooiero oOpa3zoBaHus
(@OIT COO), npeacrapneHubix B DenepanbHoM rocyaapcTBeHHOM oOpa3oBarensHoM ctanaapte COO, ¢ yuérom KoHmemniuu npenoiaBanus yueOHOTO IpemeTa
«Xumusi» B oOpa3oBaTellbHbIX opranuzanusx Poccuiickoit @enepanuu, peanu3yroIUX OCHOBHbIE 00pa3oBaTeNbHbIE MPOTPAMMBI, U OCHOBHBIX IOJIOKEHUI
«Ctpaterun pa3sutus Bocniutanus B Poccuiickoit @enepannu va nepuon a0 2025 roga» (Pacnopsokenue [pasurensctsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJIOB K pa3pabOTKe MPOrpaMMbl IO XUMHH, K OMPEIeJICHUIO 00IIel CTpaTerui 00y4eHus, BOCIIUTAHUS U PA3BUTHSI 00YYAIOIIUXCS CPEICTBAMU
yaeOHoro npeamera «Xumus» it 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBIIIN KOHIeNTyanbHbIe TojokeHuss @I'OC COO o B3anM00OYCIIOBICHHOCTH TISIICH,
CoJIepKaHusl, pe3yabTaToB 00y4eHus U TPeOOBaHUI K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB.

Xummuueckoe 00pa3oBaHue, MoydaeMoe BBIITYCKHHKaMH 0011e00pa3oBaTeIbHON OpraHu3alny, SBISIETCS HEOThEMIIEMON YacThI0 X 00pa3zoBaHHOCTH. OHO
CIIy’KHT 3aBEpLIAIOIIMM 3TArlOM peajn3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LIEJIOCTHOW CUCTEME XMMHUYECKOTO
o0pa3oBaHus. DTH IIEHHOCTH KAaCaIOTCS MO3HAHUS 3aKOHOB MPUPOIBI, (POPMHUPOBAHUS MHUPOBO33PEHHS M OOIIEH KyJIbTYpHl YENIOBEKA, a TAK)KE SKOJOTHUECKU
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3I0POBBIO M MPUPOAHON cperae. Peanusyercs xumuueckoe oOpazoBaHHe OOYyYAIOIIUXCS HA YPOBHE CPEAHEro OOIIero
00pa3oBaHUs CpeACTBAMU Y4eOHOTO TIpeaMeTa « XUMHS», COJEPKAHNE U TOCTPOSHHE KOTOPOTO OTPEIEICHBI B IPOTPaMME 110 XMMHHU C yUETOM crienu(UKNA HaAyKu
XMMHUH, €€ 3HAUEHUsI B IO3HAHUU MTPUPO/IbI M B MAaTEPHATIbHOMN JKU3HHU OOIIECTBA, a TAaKXkKe ¢ Y4ETOM OOIIMX LeIel U MPUHIUIIOB, XapaKTePU3YIOLINX COBPEMEHHOE
COCTOSIHME CHUCTEMBI cpeHero obiero oopazoanus B Poccuiickoit deneparuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UTPaeT 0COOYIO POJIb B COBPEMEHHOM IIMBUIIM3AIMU, B CO3/IJaHUM HOBON 0a3bl MaTepHalbHOM KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ] B (DOpPMHpPOBAHHUE PAlIMOHAIBHOI'O HAYYHOT'O MBIIIUIEHHUS, B CO3/IaHUE 1IEIOCTHOTO MPEJCTABIEHUS 00 OKPY>KaOIEM MUPE KaK O €IMHCTBE
HOPUPOBI U YelloBeKa, KOTOpoe GOpMHUPYETCsl B XMMHMM Ha OCHOBE MOHMUMAHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIET0 MHUpPa, OCO3HAHMSI B3aMMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOKHBIMU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJAEHCTBYS C JPYIMMH €CTECTBEHHBIMM HAayKaMM, XMMHsS CTajJa HEOThEMJIEMOM 4acTbi0 MUPOBOW KyJbTYphbl, HEOOXOJUMBIM YCIOBHEM
YCHELIHOT0 TPY/Ja U ’KU3HU KaX/10T0 wieHa oOuiecTBa. CoBpeMEeHHas XMMHUsSI KaK HayKa CO3HIaTelbHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBlieHa Ha PelleHue
r7100aIbHBIX TPO0JIEeM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOH, MUIIEBOM, HIKOJOTHUECKOM OE30MaCHOCTH U OXPaHbl 3/J0POBBSI.

B cooTBercTBHM ¢ 00mMKMH LIETSIMHA U TIPUHITUTIAMHU CPEIHETO 00IIero oOpa3oBaHus cojepkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHB
U3yUYeHHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY OOYyYaroIIMXCs, HEOOXOIMMYI0O UM JJsl BBIPAOOTKH MHPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCIIEIIHOTO BKIIFOUEHUS B )KU3Hb COLMYMa, IPOAOHKEHNS 00pa30BaHusl B pa3IMYHbIX 00JACTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBistomuMu npeamera « XUMUs» SBII0TCs 6a30Bble Kypcehl — «Opranndeckas XumMus» U «O011ast 1 HeOpraHu4ecKasi XMMHUs», OCHOBHBIM KOMITOHEHTOM
COJIepKaHusl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMa 3HAHUH 110 HEOPTraHNMYECKON XUMUH (C BKJIIOUEHHEM 3HaHHUM U3 00I1ei XUMUN) 1 OpraHUYeCcKOn
xumuu. opMupoBaHue JAHHOW CUCTEMBI 3HAHUH NP U3YUYEHUH NpeMeTa 00ecrieunBaeT BO3MOKHOCTh PACCMOTPEHHS BCEr0 MHOT00Opa3usi BEIIECTB Ha OCHOBE
OOLINX MOHSITHI, 3aKOHOB M TEOPUN XUMHH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas xumus» u «OOmas 1 HeopraHudeckass XuMus» chopMupoBaHa B MporpaMme MO XUMHUH Ha OCHOBE
CUCTEMHOI'0 MOAXO0Ja K U3YYEHHUIO y4eOHOro mMaTepuana U 0OycCJIOBJIeHAa MCTOPUUYECKH OOOCHOBAHHBIM PAa3BUTHUEM 3HAHUN HA ONpPENETIEHHBIX TEOPETHUECKUX
ypoBHsX. Tak, B Kypce OpraHn4ecKoill XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OpPraHMYECKUX COSAMHEHMI, a TakKe Ha
YpOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX NMPEACTaBICHUI O cTpoeHHH BemlecTB. CBefeHHs] 00 M3ydaeMbIX B Kypce BEUIecTBaX JAl0TCsl B PAa3BUTHHU — OT
YTJIEBOAOPOAOB JI0 CIIOKHBIX OMOJIOrMYECKH aKTUBHBIX COeAMHEHUH. B Kypce oprannyeckoil XuMu# NOJIy4aroT pa3BUTHE C(HOPMUPOBAHHbIE HA YPOBHE OCHOBHOTO



o01iero o0pa3oBaHus EPBOHAYAIbHBIE PEICTABICHUS O XUMUUECKOH CBSI3M, KIACCU(DUKALIMOHHBIX PU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX
CTPOEHHMS, 0 XUMUYECKOU pEAKIUH.

[Ton HOBBIM yriioM 3peHMsI B mIpeamere «Xumusp» 0a30BOro ypOBHS pPAcCMaTpUBAEeTCs HM3YyYEHHbI Ha YpPOBHE OCHOBHOrO 00LIero ooOpa3oBaHus
TEOPETUYECKH MaTepuan 1 (HaKTOIOTHUECKUE CBEICHUS O BEIECTBAX U XMMHUUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01ast 1 HeopraHudecKkast XuMus»
00yyaroImuMcs MPeIOCTaBISIETCs BO3MOKHOCTh OCO3HATh 3HAUYEHUE NMEPUOJMYECKOT0 3aKOHA C OOIETEOPETUYECKMX U METOAOJIOTMYECKUX MO3ULMMA, IIyOxke
HOHATh HCTOPUYECKOE N3MEHEHHE (DYHKIIMIA ATOTO 3aKOHA — OT 0000MIaroIeH 10 00BICHAIOMEH U IPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHUI O BaKHEHIINX BELECTBAX, X COCTABE, CTPOCHUH, CBOWCTBAX U MPUMEHEHUH, a TAKXKE O XUMUYECKUX PEAKLHIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX IPOTEKaHus JonoiHseTcs B Kypcax 10 u 11 kiaccoB asieMeHTaMu cofepKaHMsl, UMEIOUIMMU KyJIbTYPOJIOTHUYECKUM U MPUKIIAJAHON XapakTep.
OTH 3HaHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3UM XMMHUHU C JPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B [103HABATEIbHOM M MPAKTUYECKOM IEATEIIbHOCTH
YeJI0BEeKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBaXKCHHUS K IPOLECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTHUYECKUX MPHIOKEHUNA XUMHHU, TOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJEMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh MH(MOPMAIIUIO U MPUMEHATh €€ A
IIOITIOJIHCHU L 3HaHI/II\/JI, PCIICHNA MHTCIUICKTYAJIbHBIX M 3KCIICPUMCHTAJIBHBIX HMCCICAOBATCIILCKUX 3aaad. B oCJIOM COACPKAHUC yqe6H0ro npeamera «XUMH
JTAHHOTO YPOBHSI M3yY€HHs] OPUEHTUPOBAHO Ha (JOPMUPOBAHME Y 00YHAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI /ISl MOHUMaHUs (PUI0CO(PCKUX UIEH, TAKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHMUECKOTO U OPTaHUIECKOTO MUPA, 00YCIOBICHHOCTh CBOIMCTB BEIIECTB X COCTABOM U CTPOCHHEM, ITO3HABAEMOCTh IPUPOIHBIX
SBJICHUN MYTEM SKCIEPUMEHTA U pelleHHs] IPOTUBOPEUMI MEX/1y HOBBIMU (haKTaMH M TEOPETUYECKHMMHU IPEANOChUIKAMH, OCO3HAHUE POJIU XUMHU B PEIICHUU
HKOJIOTHYECKUX MPOOIIeM, a TaKxKe MpodsieM cOepeKeHHsT YHEPTETUIECKUX PECYPCOB, CHIPHs, CO3/IaHUS HOBBIX TEXHOJIOTUN 1 MAaTEPHAJIOB.

B nnane pemieHus 3aad BOCIUTAHUSA, PA3BUTHUS M COLMATIM3ALMH 00yUarOIIUXCsl IPUHATHIE IPOrpaMMOil 10 XUMHUH MTOAXObI K ONPEJIEIEHUIO COeP KaHUs
U TOCTPOCHHS IMpeaMeTa MPeayCMaTPUBAIOT (OPMHpPOBAHME YHHBEPCATBHBIX YYCOHBIX JEHCTBUH, WMEIONMX 0a30BOE 3HAYCHUE IS PA3UYHBIX BHUIOB
JeSITeIbHOCTH: pelIeHus po0ieM, MOMCKa, aHalIu3a U 00paboTKH MH(OpMaIK, HEOOXOAUMBIX Ui TPHOOPETEHUs OMbITA MPAKTUUECKOW U MCCIIEJ0BATENbCKOM
JeSITeNIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B npakTtuke npenopaBaHus XUMMM Kak Ha YpOBHE OCHOBHOI'O 00IIero oOpa30BaHUs, TaK U Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHUs, IpU ONpeAeIeHUN
COJIepKaTeNbHON XapaKTePUCTUKHU L€ M3yueHus MpeaMeTa HallpaBJIEHUEM MEePBOCTENEHHOW 3HAYMMOCTH TPaJUIIMOHHO NpHU3HAETCS (OPMUPOBAHHE OCHOB
XMMHUYECKON HayKH KakK 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOH JEATEIbHOCTH YEJI0BEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYypbl. C
MCTOHHHGCKOﬁ TOYKH 3PCHUSA TaKoOH noaxoJ K onpcacjICHUTO ueneﬁ HN3YUCHUSA NPCAMETA ABJIACTCA BIIOJIHE OIIPaBJIaHHBIM.

CornacHo TaHHOHM TOUYKE 3peHMs TTIaBHBIMU LIETSIMU U3Yy4EHUS NpeMeTa « XuMus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) sBIsIOTCS:

e (hopMuUpOBaHME CUCTEMbI XMMUYECKHX 3HAHUH KaK BasKHEHILEH cocTaBIsAONIEH eCTeCTBEHHO-HAYYHOI KapTHHBI MUpa, B OCHOBE KOTOPOH! JIeXkKaT KITI0ueBbIe
IIOHATHS, (i)YH)IaMeHTa.]'H)HBIe 3aKOHbI W TCOPHUHU XHWMHHU, OCBOCHHUC A3bIKa HAYKHW, YCBOCHHC W IMOHHMMAHUC CYHIHOCTH OJOCTYITHBIX O606H.[€HI/II\/'I
MHUPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHUS;

° q)OpMI/IpOBaHI/Ie " pa3sBUTHUC HpeJICTaBHeHI/Iﬁ O HAYYHBIX METOJaX IMO3HaHW BCUICCTB U XUMUUYCCKHUX peaxunﬁ, H€O6XO)II/IMI)IX JJIsA HpI/I06peTeHI/I$I YMeHI/Ifl
OpPUEHTUPOBATHCS B MUPE BELIECTB U XMMHYECKHX SIBJICHHM, UMEIOLUX MECTO B IPUPOJIE, B IPAKTUUECKOHN U TOBCEAHEBHOMN KU3HU;

® PpPa3BHUTHUC YMCHI/Iﬁ 1 croco0oB JCATCIIBHOCTH, CBA3aHHBIX C Ha6J'II021€HI/IeM A OOBACHEHHEM XHMHUYECKOTO OKCIICPUMCHTA, CO6J'IIOJI€HI/I6M IpaBuiI
0e30MmacHOT0 OOpAIEHHS C BEIECTBAMH.

Hapsiny ¢ aTumMm, coneprkarenpHas XapakTepUCTHKA eI U 3a/1a4 U3yYEHHUsI IPEIMETA B IPOrpaMMe 110 XUMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM TNPHOPHUTETAMHM B CHCTEMe cpeaHero oomiero obpazoBaHus. CerofHs B NpeNoJaBaHUM XMUMHUU B OOJbIIEH CTENEeHH OTHAETCS MPErnodTeHHe
IPAaKTUYECKOH KOMIIOHEHTE COJEp:KaHus OOyueHHs, OPUEHTHUPOBAHHONW Ha MOJArOTOBKY BBIIYCKHUKA 0OIIe00pa3oBaTeIbHON OpraHU3alMM, BIAJCIOIIEr0 He
Ha0OpOM 3HAHUH, a (PYHKIIMOHAIEHONW T'PAaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSIMH aKTUBHOTO MOJTyYEHHsI 3HAHUH U IPUMEHEHHS UX B peaslbHOM JKU3HU IS
peleHus MPaKTUUECKUX 3a1ad.

B cBsi3u ¢ 3TUM NpH U3y4YeHUU npeaMeTa « XUMHUS» TOMUHUPYIOIIee 3HaueHUe TPUOOPETaI0T TaKUe LENU U 3a/1a4H, KakK:



amanrtanys OOyYalomMXcs K YCIOBUSM JAWHAMHUYHO DPa3BHBAIOIIErocs MHpa, (OpMHUpOBaHME HHTEIUIEKTYyalbHO pA3BUTON JMYHOCTH, TOTOBOM K
CaM006p8.30BaHI/IIO, COTPYAHUYCCTBY, CAMOCTOATCIIbHOMY TPHUHATHIO I'PAaMOTHBIX peHleHI/II‘/JI B KOHKPCTHBIX KU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCIICCTBAMU U
UX TIPUMEHCHUEM;

dbopMupoBaHHe y OOYYAIOIIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTEHIMI), WMEIONINX YHHBEPCAIbHOE 3HAYCHHE I PA3IMYHBIX BHJIOB
JIeATEIIFHOCTH: PELIeHUs] po0IieM, MONCKa, aHannu3a U 00padoTKU MH(OpPMALUK, HEOOXOIUMBIX IS PHOOPETEHUS ONBITA NESITEIBHOCTH, KOTOpask 3aHHMMacT
BaXXHO€ MCCTO B IIO3HAHUMU XMMHH, a TAKKC IJIA OLICHKU C HOSI/IL[I/Iﬁ DKOJIOTHYECKOH 0€30IMacHOCTH XapakTepa BJIUAHUA BCHICCTB U XUMHWYCCKUX ITPOLCCCOB HA
OpraHMU3M YeJOBeKa U MPUPOJHYIO CPELy;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00yUaromuXcs: ClIOCOOHOCTH CAaMOCTOATENBHO IPUOOPETAaTh HOBBIE
3HAHMS 10 XUMUHU B COOTBETCTBUU C )KU3HEHHBIMU IMTOTPEOHOCTSIMH, UCIIOJIB30BATh COBPEMEHHBIEC HH(OPMALIMOHHBIC TEXHOJIOTUY [UIs TOVCKA U aHAIN3a Y4eOHOU
¥ Hay4HO-TIOMYJIAPHON MH(OPMAIIMH XUMUYECKOTO COICPIKaHUS;

dopMupoBaHUEe U pa3BUTHE y OOYYAIOMIMXCS ACCOMMATUBHOIO M JIOTMYECKOTO MBIIUICHHS, HAOII0ATeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpBIE
0Cc00€EHHO H€O6XOIII/IMI)I, B 4aCTHOCTHU, IPU INIAHUPOBAHHUU U IMTPOBCACHUN XUMHUYCCKOI'0 OKCIICPUMCHTA,

BOCIHUTAaHUE Yy OOydYaromuxcs YOeKIEHHOCTH B TyMaHHCTHYECKON HAINpPaBICHHOCTH XUMHHU, €€ BaKHOW POJIM B PEIICHWH TINIOOAIBHBIX MPOOIeM
paMoOHATEHOTO PUPOIONIOIB30BaHHUS, TIOMTOJTHEHHS YHEPTETUIECKUX PECYPCOB M COXPAHEHUS IIPUPOJTHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO
OTHOUICHUS K IPHPOJIE H CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHHUS OTIBITA HCIIOIb30BAHHS ITOYYSHHBIX 3HAHUH [T IPUHSATHS TPAMOTHBIX PEIICHHUH B CUTYaIIHsX,
CBA3AaHHBIX C XUMHWYCCKHUMMU ABJICHUAMU.

B yueOHOM mianHe cpemHero oOmero oOpa3oBaHus MpeaMeT «XUMHsD» 0a30BOr0 YPOBHs BXOIMT B COCTaB MpeAMETHOH obnactu «EcTecTBeHHO-HAYy4HBIC
MPEIMETHD).

OO11ee yncIo YacoB, OTBEAEHHBIX /ISl M3YyYEHUs XUMUH, Ha 6a30BOM YpPOBHE Cpe/iHero oodiero oopasoBanusi, cocrapister 68 gacos: B 10 kinacce — 34 yaca
(1 gyac B Hemenmo), B 11 kiacce — 34 yaca (1 yac B Hezei0).

COAEP) KAHUE OBYYEHUS

10 KUIACC

OPTAHUYECKASA XUMMUA

Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHUH

[Tpeamer oprannyeckoll XMMHH: €€ BOSHHKHOBEHHE, Pa3BUTHE 1 3HAYCHHE B MOJYYCHHH HOBBIX BEIIECTB M MaTepHalioB. Teopusi CTpOCHHS OpraHHYECKIX
coequHenuit A. M. BytnepoBa, e€ ocHoBHble monoxeHus. CTpyKTypHbIe (POpPMyIJIbI OPraHMYECKUX BEIIeCTB. |'oMosiorusi, nzomepusi. XuMHU4yecKas CBSI3b B
OpPTaHUYECKUX COCTUHEHUSX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiaccH(UKAMM OPraHUYECKUX BemiecTB. HoMeHKIaTypa OpraHHYeCKHMX COCJUHEHUH (CHCTeMaTHYecKas) U TPUBHUAIbHbIC HA3BaHUS
BOKHEHIINX MPECTaBUTENEH KJIACCOB OPTraHUYECKUX BEIECTB.

OKclepuMEeHTaIbHbIC METO/IbI M3YUYCHHUS BEIIECTB U MX NPEBPALICHHI: O3HAKOMJICHHE ¢ 00pa3llaMi OPraHnYeCKUX BEIIECTB U MaTepUalaMu Ha UX OCHOBE,
MOJETIMPOBAHUE MOJICKYJI OPraHWYEeCKHX BEUIECTB, HAOIIOACHHE M ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB IO HMPEBPAIICHHIO OPraHWYECKUX BEIIECTB IPH
HarpeBaHuu (IUIaBJICHUE, OOYTJIMBAaHUE U TOPEHHE).

YraeBogopoabl




AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psif. MeTaH U 3TaH — MPOCTEHUINNE MPEACTABUTEIN AIKAaHOB: (PM3UYECKUE U XUMHUECKHE CBOMCTBA (peaKIuu
3aMEeIIeHHs] U TOPEHUs), HAX0XK/ICHHE B PUPOJIE, ITOTYyUYEHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUN Psil. DTUIIEH U MPOIUJIEH — NMPOCTEUIINE MPEJICTABUTENH aJIKEHOB: (PU3NYECKHE U XMMHYECKHE CBOICTBA
(peakiuu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUN, OKUCICHUS U TTOJIUMEPU3AIUN ), TOJyUYeHHUE U TPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u MetunOyraaueH-1,3: ctpoeHue, BaKHEHIITNE XUMUYECKUE CBOMCTBA (peakius nojuMepusanun). [loayueHne CHHTEeTHYeCKOTro
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHS, TOMOJIOTMUECKUN Psii. AUETHIIEH — NMPOCTEUIINI MPeICTaBUTENb aJKUHOB: COCTaB, CTPOCHUE, (HU3HUECKUE U
XUMHUYECKHE CBOMCTBA (PEaKLMK TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS), TOTyYSHHUE U IPUMEHEHHUE.

Apenbl. ben3on: cocras, cTpoeHue, puznyeckue U XMMUYECKHE CBOMCTBA (peaklUy raJloreHHPOBaHUs M HUTPOBAHMUS ), ITOJIyYeHUE U IpUMEeHeHue. Tonyon:
cocmas, cmpoenue, usudeckue U XUMU4ecKue CE0UCmea (peakyuu 2ailo2eHUposanus U HUMpOBaHus), noayyeHue u npumeneHue. TOKCUYHOCTb apEHOB.
['eneTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, IPUHAJICKAILIUMHU K PA3JIMYHBIM KIJIACCAM.

[IpupoaHble HCTOYHUKH YTICBOMOPOAOB. [IpuponHeiii ra3 u nomyTHble HeTsHBIC Ta3bl. Hedth u e€ mpoucxoxaenue. CrocoOwl mepepaboTku HEPTH:
MEPEeroHKa, KPEKUHT (TepMUYECKUI, KaTaTUTUYEeCKuil), muponu3. [IpoaykTel nepepaboTku HEPTHU, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KameHHbII
YTOJIb ¥ IPOJYKTHI €T0 MepepaboTKH.

DKCIepUMEHTAIbHBIC METO/IbI M3YUEHUS BEIIECTB U UX MPEBPAIICHUN: 03HAKOMIIEHHE ¢ 00pa3liaMu MIacTMacc, KayayKoB U pe3uHbl, Kouiekuuu «Hetb» u
«YT0Ib)», MOJICTTUPOBAHUE MOJICKYJI YTJIEBOJOPOIOB U TaJIOTCHOIIPOU3BOIHBIX, POBEICHNE IPAKTUYCCKON PAOOTHI: MOJIYICHHE ITHIICHA U U3yYCHUE €T0 CBOMCTB.

PacuérHble 3a1aun.

Brruncienust mo ypaBHEHUI0O XMMHUYECKON peakIuu (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kucaopoacoaep:xammue oprannyeckue coeMHeHUs

[IpenenbHBIE OMHOATOMHBIE CIUPTBHI. METaHON W ATAHON: CTPOCHHE, (U3NYECKHE M XHMMHUYECKHE CBOWCTBA (peaklWM C AKTUBHBIMU METaJUIaMU,
rajJjioreHOBOJIOPOJIaMH, TOPEHHUE), MpUMEHEeHHE. BoopoiHbIe CBSA3M MEX Ty MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATAHOJIA HA OPTaHU3M YeJIOBEKA.

MHoOroaToOMHbI€ CIHPTHL. DTUICHTJIMKOIb U TJIULEPHH: CTpOeHHE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIETIOUYHBIMH MeETallJIaMH,
KaueCTBEHHAs PEaKIMsl HA MHOTOATOMHBIE CTIUPTHI). [leficTBUe Ha oprann3m denoBeka. [[puMeHenne riaumnepuHa U STUIICHTIIUKOJIS.

DeHOo: CTPOCHHE MOIEKYJIbI, PU3NYECKUE U XUMUYECKHe CBONCTBA. ToKcHYHOCTh (eHomna. [Ipumenenue genona.

Anpneruipl U kemoHvl. DopMmanbaeTu, aneTambIerua: CTpoeHHe, (U3NYECKHe M XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCJICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH ), TIOTyUYeHUE U IPUMEHEHHE.

O1HOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHAsI KUCJIOTHI: CTPOSHUE, (PU3NUECKUE K XUMUYECKHE CBOWCTBA (CBOMCTBA, 00IIIHe
JUTSI KJTacca KUCIIOT, peakius dTepuuKaInm), morydeHue u npuMeHeHne. CteapuHoBast U OJIEMHOBAsI KUCIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX KHCIIOT.
Mputa Kak COJTH BBICIIIUX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JIEHCTBHE.

CrnosxHble 3(pUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['uaponus cinoxHbXx 3¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

YrneBoabl: cocTaB, KiaccupUKalus yriaeBoI0B (MOHO-, TU- U MOIHCcaxapubl). [ TI0K03a — MpocTelnii MOHOCaXapua: 0COOEHHOCTH CTPOSHUST MOJIEKYITHI,
du3nYecKue U XMMHYECKUE CBOMCTBa (B3ammojericTBue ¢ ruapokcuaoM Menu(ll), oxuciaeHne amMmmMuadHbiM pacTBOpoM okcuaa cepedpa(l), BoccTtanoBieHwmeE,
OpOo’KEeHHUE TIIOKO3bI), HAXOXKICHHE B IPUPOE, TPUMEHEHUE, Ouoorndeckas poib. @otocuuTe3. OpyKTo3a KaKk U30MEP TIIHOKO3BI.

Kpaxman u memironosa kak npuponanble nonuMepsl. CTpoeHHe Kpaxmalia U 1eiuiono3bl. dusndeckne W XMMHUYECKHE CBOMCTBA Kpaxmania (THAPOJIU3,
KaueCTBEHHAs PEAKIUs C UOJOM).

OKCIepUMEHTAIbHBIE METOJbl W3YYCHHs BEIIECTB W WX NPEBpAIlICHUN: MpPOBeAeHUE, HAOIIOJEHNEe U OMUCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIC PEaKLMM OJHOATOMHBIX CIUPTOB (OKHCIeHUE dTaHoNa okcuaoM Menu(Il)), MHOroaTOMHBIX CIMPTOB (B3aMMOJECHCTBHE TIULIEPUHA C




ruapokcuaoM Mmenu(Il)), anpaernaoB (OKUCICHHE aMMUaYHBIM pacTBopoM okcuaa cepedpa(l) u ruapokcumaom meau(ll), B3aumoaecTBiue Kpaxmala ¢ HOJIOM),
IPOBE/ICHUE MMPAKTHUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

PacuérHble 3a1aun.

Brruncnenust mo ypaBHEHMIO XMMUYECKON peakiyu (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO BEIIECTBA WIJIM MPOJYKTAa PEaKIUU MO MU3BECTHBIM Macce,
00BEMY, KOJTMUYECTBY OJHOTO U3 MCXOHBIX BEIIECTB MJIM MIPOJYKTOB PEAKIIUN).

A3oTcozeprkalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHndeckue coenuHenns. Pu3ndyeckne u XMMHUYECKHe CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe riuiuHa). buonoruueckoe
3Hau€HUE aMMHOKUCIIOT. [lenTupl.

benku kak mpuUpoHBIE BHICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuyHas, BTOpUYHAs U TpeTUUHAsl CTPYKTypa OeiakoB. XUMHUECKHE CBOMCTBA OENKOB:
THJIPOJIN3, JICHATYpaIHs, KAUeCTBEHHBIC PEaKIMH Ha OCJIKH.

DKCIepUMEHTAIbHBIC METO/IbI M3YUYEHUS BEIIECTB M UX MPEBpalleHui: HaOII0IeHNe U ONKUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalus OCIKOB MpH
HarpeBaHWM, [IBETHBIC PEAKIIUHU OCIIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcHOBHbBIE TOHATHS XMMHMHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUHU, CPEIHss
MoJeKysipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHUHN — MMOJIMMEPHU3aIUs U MOJTUKOH ICHCAITHS.

OKCIepUMEHTAJIbHBIE METO/Ibl U3YUYEHHUs BEUIECTB U MX MPEBpAIllEHU: 03HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeIMETHBIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBsI3eH MU M3yYeHUH opraHnyeckoi Xxumuu B 10 Kitacce oCylIeCTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TOHATUHN, TAK U MOHATHH, SABIISIOIIUXCSI CHCTEMHBIMHU JUISL OT/AETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'0 1IMKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE IOHATHS: IBJIEHUE, HAyUHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAJTIN3, CHHTE3, KIaCCU(PUKALHS, IEPUOAUIHOCTb, HAOI0IeHHE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusmka: Matepus, SHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTUYECKU ypOBEHb, BEILECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHHE BEIEeCTBa,
duznyecKkue BEJIUYUHBI U €IMHULIBI UX U3MEPEHHUS.

buonorus: knerka, opranusM, Ouocdepa, oOMeH BeliecTB B opraHusme, (HOTOCHMHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (OENKH, YTIeBOABI, >KUPHI,
(bepMeHTHI).

I'eorpadust: MuHEepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIEBble MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIME CPE/ICTBA, JEKApCTBEHHbIE U KOCMETUYECKUE IMpernapaThl, MaTepuabl 13
HCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnueckune 0CHOBbI XUMHUH
XUMHUYUCCKUH 37eMEHT. AToM. SIapo aroma, M30TOMbI. DIEKTPOHHAs 000JI0UKa. DHEPreTHYeCKUe YPOBHH, MOIYPOBHU. ATOMHBIC OpOUTanmu, s-, p-, d-
aneMeHThl. OcOOEHHOCTH pacnpeiesieHus HIEKTPOHOB MO0 OPOUTANISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTypallKs aTOMOB.



[Tepuonnueckuii 3axoH u [leprnonnueckas cucrema xumuueckux 35memMeHToB . . MenaeneeBa. CBa3b nepuoauyeckoro 3akona v [leprnoanueckoit CucTeMbl
xumuueckux snemeHToB Jl. . MenzaeneeBa ¢ COBpEMEHHOW TEOPHEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMS! CBOMCTB XMMHYECKHMX 3JIEMEHTOB U
0o0pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB 10 TPYINaM U MepruoaaM. 3HaUYeHUe MePUOIMIECKOr0 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIIbI XUMHUUYECKOW CBSA3M (KOBAJCHTHAs HEMOJISIpHAsh W TMOJspHAsi, MOHHAs, MeTajuimueckas). MexaHu3Mbl
00pa3oBaHMsl KOBAJICHTHOM XUMUYECKON CBsA3M (OOMEHHBIN M JOHOPHO-aKLENTOpHBIH). Bogopoaunas cBsa3b. BanentHocTs. DnektpoorpunareabHocTs. CTeneHb
okucieHus. OHbI: KATUOHBI U AHUOHBI.

BemiectBa MOJEKYJISIPHOIO W HEMOJIEKYJIIPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKOU PELIETKU.

[TonsiTHEe O IUCTIEPCHBIX cucTeMax. MICTUHHBIE U KOJIJIOMIHBIE pAaCcTBOPBI. MaccoBast 10151 BELIECTBA B PACTBOPE.

Knaccudpukanuss HeopraHmyeckux coenuHeHud. HomeHkIaTypa HEOpraHMYECKHX BEIIeCTB. | eHeTHYeckas CBsS3b HEOPTaHWYECKUX BEIIECTB,
MPUHAJICKANUX K PA3JIMYHBIM KJIACCAM.

Xumunyeckas peakuus. Knaccuduxanuss XMMUYECKMX peaklMi B HEOPraHMYECKOW M OpPraHMYeCKONW XHMMHUHU. 3aKOH COXPAHEHMsI Macchl BEILIECTB, 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU IPU XUMUUYECKUX PEAKLIMIX.

CKOpOCTh peakiuu, €€ 3aBUCHMOCTh OT pa3nuYHbIX (akTopoB. OOparuMble peaknuu. XUMUYECKoe paBHOBecHe. DaKTOPHI, BIUSIONIAE HA COCTOSIHHE
xuMmu4deckoro pasHosecus. [Ipunuun Jle [larense.

OnexrpoauTuueckas auccouuanusi. CunbHble U caadble 3JeKTpoiauThl. Cpesia BOJHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTpaabHAas, LEI0YHAs.

OKMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIepUMEHTAIBHBIC METOIbI M3YUYSHUS BEIICCTB M WX MPEBpAIllleHUi: nemMoHcTpanus Tabmui «llepuomudeckas cucreMa XUMHUYECKHX 3JIeMEHTOB [l
N. Menneneesay, U3y4YECHUE MoJenen KPUCTAJUIMYECKUX PELETOK, HaO0IeHUE
Y ONUCAHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3joKEeHHE MEPOKCHJIa BOJOPOa B MPUCYTCTBUHU KaTallu3aTopa, ONpeeeHrue Cpebl pacTBOPOB
BEIIIECTB C TOMOIIIbIO YHUBEPCATHLHOTO HHAUKATOPA, PEAKIIMU HOHHOTO OOMEHa), TPOBEIeHUE TPAKTHUECKOH paboThl « BiusHue pa3nuyHbix (hakTOPOB HA CKOPOCTh
XUMHYECKON PEAKIUN».

PacuérHble 3a/1aun.

Pacu€Tpl 10 ypaBHEHUSIM XUMUYECKUX PEAKIUI, B TOM YHUCIIE TEPMOXUMUYECKUE PACUETHI, pACUETHI C UCIIOJIBb30BAHUEM IMOHSITHUS «MACCOBAs 10J15 BEILIECTBA.

Heopranuyeckasi Xumus

Hewmerannel. Tlonoxenue HemetannoB B llepuonnueckoit cucteme xumuueckux aneMmeHToB JI. M. MenneneeBa m 0COOEHHOCTH CTPOEHHS aTOMOB.
du3nyecKkue CBOWCTBAa HEMETAIUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha IpUMepe KUCIopoa, cepbl, pocdopa u yriaepoaa).

XWMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTeHOB, Cepbl, a3zora, (ocdopa, yriaepoga W KpemMHHUSI) W HUX COSAMHEHUN (OKCHIOB,
KHUCTIOPOJICOIEPIKAIIUX KUCIIOT, BOAOPOIHBIX COSAMHEHHUIA).

[IprMeHeHre BaXHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Mertannsl. [Tonoxxenue meramnos B [lepuoandeckoit cucreme xumuueckux snemeHToB Jl. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI04eK
aTomMoB MeTaioB. O0mue pusznueckne cBoiicTBa MeTaIIOB. CIIJIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUAN Pl HAMPSDKEHU METAJIIOB.

XUMHUECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPU, KaJIWW, KaJIbLIUA, MAarHUM, aIFOMUHUN, IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCAUHEHUH.

O61ure criocoObl MoayyeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAILHBIE METOJIbI M3YUYEHUs BEIIECTB U WX NPEBPAIICHUN: W3Y4YCHHE KOJUICKIMH «MeTalbl U CIUIaBbD», 00pa3lloB HEMETAJUIOB, PEIICHHE
SKCIIEPUMEHTANBHBIX 3ajau, HAaOII0JeHEe U OMHCAHUE JEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (B3aMMOJEHCTBUE THIPOKCH]IA ATIOMUHHMS C PacTBOPaMU
KHCJIOT M I1IE€JI0Uei, KaueCTBEHHbIE PEaKIIMM Ha KATHOHBI METAJIOB).

PacuérHble 3a1auu.

Pacuétel macchel BemecTBa win 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuérsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEaKLIMHU, €CJIM OJIHO U3 BEIIECTB UMEET MPUMECH.




XHUMHA U KU3Hb

Posib xumun B 006ecriedeHu SKOJIOTHUECKOM, SJHEPreTHUECKON M MHILEBOW 0€301acHOCTH, pa3BUTHH MeIUIMHbL. [oHATHE 0 HAYYHBIX METOJaX MO3HAHHS
BEUIECTB U XMMHYECKHUX PEAKIIUH.

[IpencraBnenns 00 0OMKX HAYYHBIX MPUHLIUIIAX TPOMBIIIJICHHOTO MOJIyYEHHs BAXKHEHUIITNX BEIIECTB.

YenoBek B MUpE BEILECTB U MAaTEPUAJIOB: Ba)KHEUIINE CTPOUTEIIBHBIE MAaTEPUabl, KOHCTPYKIIMOHHBIE MaTEPHUAIIBbI, KPACKH, CTEKJIO, KEpaMHUKa, MaTepUaJIbl
JUIS JIEKTPOHHUKH, HAHOMATEPHAaJIbl, OPraHMUECKUE U MUHEPAIbHBIEC y100peHusI.

XUMHS U 310pOBbE YEJIOBEKA: MPaBUJIa UCIOIb30BAHNUS JIEKAPCTBEHHBIX IPENapaToB, MIpaBuiIa O€30M1aCHOI0 UCIOJIb30BAHUS MPENapaToB ObITOBOM XUMUU
B [IOBCEJHEBHOM KU3HH.

MeXnpeaAMETHBIE CBS3H.

Peanuzanus MEXIpEeIMETHBIX CBSI3€H MPU U3yYEHUH OOLICH M HEeOpraHm4eckol xumuu B 11 Kiacce OCyIIECTBISICTCS Yepe3 MCIOIb30BaHUE KaK OOLIMX
€CTECTBCHHO-HAYYHBIX IIOHATUH, TaK U NOHITHH, ABJISIOLIMXCS CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOme ecTecCTBEHHO-HAYYHBIE TOHATHS: HAay4dHBbIH (DAaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIM3, CHUHTE3, KiIacCU(UKALUs, MEPUOAUIHOCTh, HAOIIOJICHHE,
9KCIIEPUMEHT, MOJIEJIMPOBAaHUE, U3MEPEHUE, SBIICHUE.

®du3uka: MaTepus, SJHEprus, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, NOH, U30TOII, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHb, BEIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHUE BELIECTBA, (PU3NUECKUE BETUUYNHBI U €JUHULIBI UX U3MEPEHUs, CKOPOCTb.

Buonorus: xierka, opraHu3M, SKocucTeMa, Onocdepa, Makpo- 1 MUKPOIJIIEMEHTHI, BATAMUHBI, 0OMEH BEILIECTB B OpPraHU3ME.

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHOJIOrHsl: XUMHYECKAs! IPOMBIIIIIEHHOCTh, METAJIYPIrUsl, IIPOU3BOICTBO CTPOUTEIBHBIX MAaTEPUANIOB, CEIbCKOXO035HCTBEHHOE ITPOU3BOICTBO, MUIIEBAs
IPOMBIIIJICHHOCTb, (hapMalieBTUUYeCcKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETMUYECKHX MpenapaToB, MPOM3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHalioB,
3JIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOIT'PAMMBI 10 XMW HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiuBaer TpeOOBaHUS K pe3yJbTaTaM OCBOGHMSI OOyYaroIIMMHCS MPOTpaMM CpelHero oOmiero oOpa3oBaHUsl (JIMYHOCTHBIM,
METaIrpeIMETHbBIM U TpeAMeTHbIM). HayduHo-MeTonn4eckoil OCHOBOW sl pa3padOTKU IUIAHHPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrPaMM CpeIHEro oOIIero
00pa30BaHUs SBISIETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO.

B cootBeTcTBUM C CUCTCMHO-ACATCIBbHOCTHBIM IOAXOAOM B CTPYKTYPC JIMYHOCTHLBIX PE3YJIbTATOB OCBOCHUA IMPCAMCTA «XuMus» Ha YPOBHEC CPCAHCTO
o011ero 00pa3oBaHus BBIJCICHBI CIIEIYIONINE COCTABIISIONINE:

0CO3HaHHE 00YYAIOIIUMUCS POCCUICKON TPasKIaHCKON HACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HaJINYMe MOTUBAIMH K 00yUYEHHIO;

OCJICHANPaBJICHHOC Pa3BUTUC BHYTPCHHUX Y6G)I(,Z[GHI/Iﬁ JIMYHOCTHU Ha OCHOBEC KIIFOUYCBbLIX I.[GHHOCTGI\/JI 1 UCTOPHUYCCKUX TpaI[I/II_II/Iﬁ 0a3zoBoi HAayKHN XUMHHU;



TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATbCS B CBOEH JESTEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMM, NMPHUCYILIUMH LETOCTHON
CHCTEME XUMHUYECKOro 00pa3oBaHus;

HaJIM4YME IPABOCO3HAHMS SKOJIOTUYECKOH KyJIbTYphl U CIIOCOOHOCTH CTaBUTh LIEJIN M CTPOUTD KU3HEHHBIE IIJIaHBbI.

JInuaoCTHBIC pE3yJibTaTbl OCBOCHHA HNPCAMCTA «XUMUSI» JOCTUI'alOTCAA B CIUMHCTBC yqe6H0ﬁ W BOCIHUTATEIbHOU ACATCIBHOCTH B COOTBCTCTBUU C
IYMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U HJI€allaMH POCCUHCKOTO IPa’kAaHCKOr0 OOIIeCTBa, MIPUHATHIMU B O0OLIECTBE
HOpMaMU U IIpaBUJIaMU MMOBCACHUA, CHOCOGCTByIOH_[I/IMI/I mnponeccam CaMOIIO3HAHUA, CaMOPA3BUTHUA U HPABCTBCHHOT'O CTAHOBJICHUA JINYHOCTU 06yan01uch;1.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMS MpeiMeTa «XUMHs» OTPaKkalT CHOPMHUPOBAHHOCTH OINbITA I103HABATEIbHOM M IPAKTUYECKOW JEsITEeIbHOCTU
00y4aroIIUXCs 110 peaTn3aluy MPUHSATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaskIaHCKOro BOCIUTAHMS

0CO3HAHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 003aHHOCTEH, yBaXKEHHSI K 3aKOHY U TIPABOTIOPAIKY;

IPECTaBICHUS O COLMAIBHBIX HOPMAX M MIPABUIIAX MEKIMYHOCTHBIX OTHOLICHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOfI ACATCIIbHOCTU IPpU CO3JaHUHN yqe6me IMPOCKTOB, PCHICHUU y'—I€6HI)IX M ITIO3HaBaTCJIbHBIX 3aJa4, BBIIIOJTHCHUU
XUMHUYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI IPYTHX IPU aHAIHU3€ PA3IMYHBIX BUIOB Y4eOHOW AEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

HNEHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTO OTEYECCTBCHHOM XUMHUU,

yBaKEHHs K IIpOLecCy TBOPUECTBA B OOJIACTH TEOPUU U MPAKTUYECKOIO NPUMEHEHHs] XMMHUM, OCO3HAHUS TOTrO, YTO JIOCTUXKEHUS HAyKH €CTh pe3yjbTar
JUINTCIIbHBIX H&l6JIIOI[CHPIfI, KPOIIOTJIIMBBIX OKCIICPUMCHTAJIbHBIX ITIOMCKOB, IOCTOAHHOI'O TPy da y‘IéHI)IX 1 ITIPAKTUKOB;

UHTEpeca U MO3HABATENbHBIX MOTUBOB B MOJYYEHUHU M MOCIEAYIOUIEM aHaINW3e WH(POpPMAIUU O MEPEOBbIX JOCTHKEHHUSIX COBPEMEHHOW OTeYeCTBEHHOU
XHUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBCHHOI'O CO3HAHUA, STUYCCKOT'O IMOBCACHMA,

CIOCOOHOCTH OLIEHUBATh CUTYyallHH, CBSI3aHHbIE c XUMHUYECKHUMU SBJICHUSIMH,
U IPUHAMATh OCO3HAHHBIE PELIEHNUs, OPUEHTHUPYSCh HA MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEACHHUE U MOCTYIKH CBOMX TOBAPHILEH C MO3MLIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHH 3THX
MOCTYTIKOB;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS I[IEHHOCTeW 370poBoro M Oe3omacHoro oOpas3a KH3HU, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (U3NYECKOMY U
NCUXUYECKOMY 37I0POBBIO;

coOroieHHsl TpaBuil 0€301acHOro oOpallleHus ¢ BEIIeCTBaMU B OBITY, TOBCEHEBHOM )KM3HU U B TPYJOBOM AESITEIbHOCTH;

NOHUMAaHMS EHHOCTH MPAaBWJI HHAMBUYAIBHOTO U KOJJIEKTUBHOTO 0€30MaCHOT0 MOBEACHHS B CUTYAIMSIX, YTPOXKAIOIIUX 3/I0POBBIO U JKU3HHU JIIOJIEH;

OCO3HAHUS MOCIEACTBUM U HENPUATHS BPEAHBIX MIPUBBIYEK (YIIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) TPY/10BOT0 BOCIUTAHUS

KOMMYHHKaTI/IBHOﬁ KOMIICTEHTHOCTH B y‘IG6HO-I/ICCHe)IOBaTeHBCKOI>'I ACATCIIBHOCTH, O6I].[CCTBGHHO HOJ'IC3HOI>1, TBOp'—IGCKOfI " ApYyTrux BUJaX ACATCIbHOCTU,

YCTAHOBKH Ha aKTHBHOE YYaCTHE B PELICHUH MPAKTUYECKUX 337124 COIMAIbHOM HAIIPaBICHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K IPaKTUYECKOMY U3yUeHHIO MPo(eccHil pa3InyHOro pojia, B TOM YHUCJIEe Ha OCHOBE IPUMEHEHUS IPEMETHBIX 3HAHUH 110 XUMUH;

YBaXX€HUs K TPYAY, JIOJIAM TPyJa U pe3yJIbTaTaM TPYI0BOM ACATEIbHOCTH;

TFOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIMBHyaJIbHON TPAaeKTOPHH 00pa3oBaHus, Oynyuiei npodeccuu U peaausanuy COOCTBEHHBIX )KU3HEHHBIX MIJIAHOB C
y4€TOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) IKOIOrHYeCKOr0 BOCTIUTAHMS:



9KOJIOTMYECKH 11eTIECO00PAa3HOT0 OTHOLICHUS K IPUPO/IE, KAK HCTOUYHHKY CYIIECTBOBAHUS KU3HH Ha 3eMIIe;

MOHUMAaHHMS TJI00ATBHOTO XapaKkTepa 3KOJIOIrMYECKUX MPoOIeM, BIUSIHUS S5KOHOMUYECKHX IPOLIECCOB HA COCTOSIHUE MTPUPOJHON M COLIMAIBHOM Cpeibl;

OCO3HaHUS HEOOXOJMMOCTH HCIIOIb30BaHMUS TOCTH)KEHUI XUMHH JJIsl PELISHUS BOIIPOCOB PALMOHATIBHOTO MTPUPOIOTIOIH30BAHYS,;

AKTUBHOI'O HENpPUSTHUS JIEHUCTBUN, NPUHOCSIIMX BPE] OKpY’KaIOLIEH HPUPOAHON Cpele, YMEHHs IMPOTHO3UMPOBATH HEOJIArONpUSATHBIE SKOJIOIMYECKUE
HOCJIC/ICTBHSI IPEATPUHUMAEMBIX AEHCTBUI M MPEIOTBPAIIATh HX;

HaJIM4Yug PasBUTOr0 JSKOJOIMYCCKOr0 MBIIUICHUA, 9KOJIOTUUECKOMN KYyJbTYpbl, OIIbITa JCATCIBHOCTU 9KOJIOTUUECKOM HaIIpaBJICHHOCTHU, YMCHUA
PYKOBOJICTBOBAaTbCS MMM B II03HABATEILHON, KOMMYHHMKATHBHOM M COLMAIBHOM INPAKTUKE, CIIOCOOHOCTH W YMEHHS AKTHBHO INPOTHBOCTOSTH HIEOJIOTUH
xemooouu;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPaKTHUKH;

NOHUMAaHHs CIEeUU(PHUKM XUMHU KaK HayKH, OCO3HaHHA €€ poiau B (HOPMHPOBAHMM PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHHMU LIEIOCTHOTO
MMpeaACTaBJICHUA 00 OKpYyKaromeM MHUPE KaK O CAUMHCTBEC NPHUPOABbI U YCJIIOBCKA, B MO3HAHUW ITPHUPOAHBIX 3aKOHOMepHOCT€ﬁ H pCUHICHUHA HpO6JIeM COXpaHCHUA
IPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0CO00I 3HAUMMOCTH XUMUU JIJIsl COBPEMEHHOW LMBUIIN3AMU: B €€ T'YMaHUCTUYECKOM HAIIPaBIC€HHOCTH U BaXXHOW POJIM B CO3/IaHUU HOBOM
0a3bl MaTepHUANBbHON KYJIBTYPBI, PEICHUH TJI00aIbHBIX TPOOJIEM YCTOHUMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOMN, SHEPTETUYECKOM, MMUIIEBON M AKOIOTUIECKON
0€30I1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUN YCIOBUH YCIIEITHOTO TPY/1a M SKOJIOTUIECKA KOM(POPTHOM KU3HHU KaKIOTO WiIeHa O0IECTBa;

€CTECTBEHHO-HAyYHOH I'PAMOTHOCTHU: TOHMMAHHUS CYIIHOCTH METOJOB IO3HAHMS, MCHOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4a€MbIC 3HAHUA JIJIA aHalln3a U 0OBSCHEHHNS IBIEHAN OKpYy?Karomero Mupa u NporucCxoJdaiinx B HEM I/I3M€HGHI/II71, YMCHUA ACIaTh 000CHOBaHHbBIE 3aKIIOYECHUS
Ha OCHOBE HAyYHBIX ()aKTOB U MMEIOLIMXCS TaHHBIX C IIEJIbI0 MOTY4YEHUs I0CTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJILHO MCIIOJIHL30BaTh XUMUYECKHE 3HAHUS JJId pCIICHUA HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYALIUAX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENIbCKOM e TeTbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HCIIPEPLIBHOMY O6pa30BaHI/IIO n caMoo6pa3013aHmo, K aKTUBHOMY IOJTYYCHUIO HOBBIX 3HAHUH 110 XUMHU B COOTBETCTBHH C
KU3HEHHBIMH TOTPEOHOCTMH;

MHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3lInuHbIX cepax MpodhecCHoHaNbHON 1esSTeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpenmeTHble pe3yabTaThl OCBOEHUS Y4eOHOT0 npeameTa « XUMUs Ha YPOBHE CPEHET0 0011ero o0pa3oBaHus BKIOYAIOT:

3HaYMMble 751 (OPMHUPOBAHUS MHPOBO33PEHUS OOYHYAIOUIMXCS MEKIUCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayuHble MOHATUS, OTpakKaroliue
LEJIOCTHOCTh HAy4YHOM KapTUHBI MUpa U clieU(UKY METOIOB TO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsl, BEIIECTBO, SHEPIUsl, SIBJICHUE, ITPOLIECC,
cucTeMa, HayyHbId (QakT, MIPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIeI0BaHNE, HAOII0IeHUEe, U3MEPEHHE, SKCTIEPUMEHT U Jpyrue);

yHUBEpcaJbHble Yy4eOHble JeHCTBUS (ITO3HABaTEJIbHbIE, KOMMYHUKATHBHBIE, PErYyJSTHUBHBIE), oOecneuuBaromre QopmMupoBaHue (QyHKIHOHATIBHOM
IPaMOTHOCTH M COLIMAIBHOM KOMIIETEHIIMH 00yUaloMInXcs;

CIOCOOHOCTh O0YYarOIIMXCSl HMCIOJIb30BaTh OCBOEHHBIE MEXAUCUUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHMS W YHUBEpPCAJIbHble yueOHble IEHCTBUS B
M03HABATEJIbHON U COLIMATIbHOM MTPAKTUKE.

MeranpeameTHble pe3yiabTaThl OTPAKAKOT OBJIAJEHUE YHUBEPCAIbHBIMM YUYEOHBIMU I103HABATEIbHBIMM, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMU
JEHUCTBUSMM.



OBJIaIIeHHe YHUBEPCAJIbHBIMHA y‘{eﬁﬂbIMl/I Io3HaBaTECJIbHbBIMHU HeﬁCTBHﬂMH!

1) 6a3oBble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSITENIbHO (POPMYIUPOBATH U aKTYalU3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPECIISATH IENH JeATeIILHOCTH, 33]1aBasi TapaMeTPhl M KPUTEPUH UX JIOCTHKEHUS, COOTHOCUTH PE3yJIbTAThl ICATEIHHOCTHU C TIOCTABICHHBIMU IICIISIMU;

MCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTHYECKOTO MBILIUICHUS — BBIACIATh XapaKTEpHbIC MPU3HAKYU MOHIATUN M YCTaHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHATHUS /IS O0BSICHEHUS OTJCIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KJIACCU(DUKALIUY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyX AeHUs (MHAYKTHUBHBIC, JEAYKTUBHBIC, [0 AHAJOTUH), BBIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTpUBAEMbBIX
SIBIICHUSX, (DOPMYITHPOBATH BBIBOJIBI U 3aKIIFOUCHHUS;

NPUMEHSTh B TPOIECCE€ MO3HAHUSA, HCIOJB3YEeMble B XUMHUU CHMBOJHMYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBBIBATH MOJICIbHBIC IMPEACTABICHUS —
XUMHUYECKHI 3HaK (CHMBOJI) 3JIEMEHTa, XUMHUYECKast GopMyJia, YpaBHEHUE XUMUYCCKOW PEaKIUd — MPHU PEHICHHH YYCOHBIX MO3HABATECIBHBIX U MPAKTHYCCKHIX
3a/1a4, IPUMEHITh Ha3BaHHBIE MOJICIbHBIC MPECTABICHNUS 1JI BBISBICHHS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3zoBble HCCIAeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

(bopMyJIMPOBATh TSI U 33J]a4H UCCIICIOBAHUS, UCTIOIH30BaTh IMOCTABICHHBIC U CAMOCTOSATEIIHFHO CPOPMYIUPOBAHHBIC BOTIPOCH B KAY€CTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI /17151 JOPMUPOBAHUS THUIIOTE3HI 110 IPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIQJICTh HABBIKAMH CaMOCTOSTEIHHOTO TUTAHUPOBAHUS W TIPOBEACHUS YYCHUYCCKUX DKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAATH 332 XOJIOM
mpolecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €ro Pe3ylbTaT, POopMyITUpOBaTH 0000IIEHNUS U BBIBOIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yIbTaTOB MCCIEAOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MPOIETIaHHOM padoTe;

MPUOOPETATh OIBIT YYCHUYECKOW MCCIIeI0BATENbCKON U MTPOEKTHOM NIEATEIBHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITETLHOMY MOUCKY
METOJIOB PEIICHUS MPAKTHICCKUX 3a]1a4, TPUMEHEHHUIO PA3TUYHBIX METOJIOB TIO3HAHMSI.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX WH(OPMAINUU (HAy9IHO-TIOMYJIIpHAs JINTEPATypa XUMUUIECKOTO COJICPIKAHHUSI, CIIPABOYHBIC ITOCOOUS, PECYpPCHI
WNHurepuera), aHann3upoBaTh HHGOPMAIIMIO PA3TMYHBIX BUAOB U (DOPM MPEICTABICHUS, KPUTUIECKH OIIEHUBATh €€ TOCTOBEPHOCTh M HEITPOTHBOPEUNBOCTD;

(GopMyJIMPOBATh 3aMPOCHl M MPUMEHATh PA3IUYHBIC METOJBI MPU TOHWCKe W 0TOOpe WH(POpPMAIMH, HEOOXOJMMOHN IS BBITOJIHEHUS YYCOHBIX 3a/1ad
ONPEAECIEHHOTO THIIA;

PHOOPETATh OIBIT UCITOJIb30BAHUS WH()OPMANMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUN U PA3JIMIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMATIBHYIO OpMy MpencTaBieHusi HHPpopMauu (CXeMbl, rpaduku, TuarpaMMbl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CPEJICTBA MNMPH padoTe ¢ XUMHYECKON WH(OpMAIMEeH: NPUMEHSTh MEXIpeaIMeTHbIe ((PpU3NYecKue |
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBL, (POpMYJIbI, a00peBHATypbl, HOMEHKIIATYPY;

HCIIOJIb30BAaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISTHOCTH.

OBJIaIleHI/Ie YHuBEpCaJbHBIMU KOMMYHUKATHUBHBIMHA JeHCTBUSIMMU:



3aJjaBaTh BOIPOCHI IO CYHIECTBY OOCYKAaeMOM TeMbl B XOJ€ AMAjora W/WIM AMCKYCCHM, BBICKA3bIBaTh HAEU, (OPMYyJIMPOBaTH CBOM IPEUIOKEHUS
OTHOCHTEJIBHO BBIIIOJIHEHHUS IIPEUI0KEHHOH 3a/1a4H;

BBICTYIIATh C IPE3EHTALIMEN PE3yJIbTATOB I03HABATEIbHON IEATEIBHOCTH, TIOJTYYEHHBIX CAMOCTOSITEIBHO MIIM COBMECTHO CO CBEPCTHUKAMM IIPY BBIIIOJIHEHUHU
XUMHUYECKOT0 SKCIIEPUMEHTA, MPAKTHUECKOM pabOTHI 110 UCCIIEAOBAHUIO CBOMCTB H3yYaeMbIX BELIECTB, pealIn3alui y4eOHOTO MPOeKTa U (POPMYyIHPOBATH BHIBOIBI
0 pe3ysbTaTaM IPOBEAEHHBIX UCCIEIOBAHNIN ITyTEM COIIACOBAHNUS MO3ULIUHI B X0/1€ 00CYKIEHUsI U OOMEHAa MHEHUSMU.

OB.]'[a}IeHI/Ie YHUBEPCAJIBHBIMUA PETryJIITUBHBIMU JeHCTBUSIMH:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYLIECTBJIATH CBOIO II03HABATEIbHYIO ACATEIBHOCTb, ONpeneisasd €€ LeId MU 3a4a4d, KOHTPOJIUPOBATb U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATH TPEAJaracMplii alropuT™M JCWCTBUI TpPU BBHIIOJHEHWH YYEOHBIX M HCCIENOBATEIbCKUX 3a/ay, BBIOMpaTh HamOolee
3¢ deKTUBHBIN CIIOCO0 UX pelIeHHs] ¢ YYETOM M0JIyUYeHHs] HOBBIX 3HAHUHM O BEILECTBAX M XMMUUYECKUX PEaKLUsIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH ACATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmeTHBIE pe3ypTaThl OCBOEHUS Kypca «OpraHudeckas XUMMHUs OTpaXKaroT:

c(OpPMUPOBAHHOCTH MPEJICTABICHUI O XUMUYECKOW COCTaBIISIFOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B IIO3HAHUU SIBIICHUN NPUPOJBI, B
(OpPMHPOBAHUN MBIIIICHUS U KYJIbTYPHl JINYHOCTH, €€ (DYHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAMMOW JUIs PELIeHUs MPAaKTUYECKUX 3a/1a4 U HKOJOTHYECKH
000CHOBAaHHOT'0 OTHOIIEHUS K CBOEMY 3[J0POBBIO U IIPUPOIHON CPEE;

BJIJICHHE CUCTEMOM XMMHUYECKUX 3HAHUN, KOTOPask BKIIOYAET: OCHOBOIIOJIATAIOIINE MOHATHS (XMMUYECKUI JIEMEHT, aTOM, JIEKTPOHHAs 000J0YKa aToMa,
MOJIEKYJIa, BAJIEGHTHOCTD, 3JIEKTPOOTPHULIATENIbHOCTh, XUMUYECKas CBSA3b, CTPYKTypHas popmya (pa3BEpHyTast U COKpaIEHHAas ), MOJIb, MOJISIPHAsi Macca, MOJISIPHBII
00BEM, YTIIEpOAHBIN cKeneT, (yHKIHOHAJIbHAs Tpylma, paguKkal, H30MEpHs, HW30Mepbl, TOMOJOTMYECKHH psA, TOMOJIOTH, YTJIEBOAOPOAbI, KHCIOPOA M
a30TCcOJEpIKaIINe COSUHEHHSI, MOHOMED, TIOJTUMEp, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHbIE COeIMHEHNUS); TEOPUU U 3aKOHBI (TEOpUS. CTPOSHHSI OPTraHUUYECKUX
BemecTB A. M. ByTiiepoBa, 3ak0H COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUH A3bIK XMMUU; MUPOBO33PEHUYECKHE 3HAHMS, JIS)KAIINE B OCHOBE
MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKHX SBJIEHUH, (PaKTOJIOTMYECKUE CBEJCHHS O CBOMCTBAX, COCTABE, MOTYYEHUH 1 0€3011aCHOM M CIIOJIb30BAHUU
BO)XHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH NEATETbHOCTH YeIOBEKa,

c(OPMHPOBAHHOCTb YMEHUH BBISBIIATh XapAKTEPHbIC PU3HAKU MTOHATUH, YCTAHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIUE MMOHATHS MIPH
OIIMCaHUU COCTABA, CTPOCHUS U IIPEBPALLECHUNA OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHUH MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIl COCTaBIECHUS MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOI)
(dopMyT OpraHMYecKHX BEIIECTB M YPABHEHUH XHMHYECKHX pEaKIMid, M3rOTAaBIMBATh MOJETH MOJIEKYJl OPraHMYECKHX BELIECTB IS WIUTIOCTPALIUN HX
XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;



c(OPMHPOBAHHOCTh YMEHUH YyCTaHABIMBATh MPUHAUIEKHOCTb M3YUEHHBIX OPraHMYECKMX BEIECTB IO HUX COCTaBy M CTPOEHHUIO K ONpeAeIEHHOMY
KJIaccy/rpynmne CoeQUMHEHUH (YIJIeBOIOPOJIbI, KHCIOPOJ W a30TCOAEpIKAILINE COSAMHEHUs, BBICOKOMOJICKYJISIPHbIC COCAMHEHUS), aBaTh WM Ha3BaHUA I10
cucrematnueckoir HomeHkiatype (IUPAC), a takxke NpUBOAWTH TPUBHAIbHBIC HA3BAHUS OTIENbHBIX OPraHMYECKHX BELIECTB (STHJIEH, IIPOIMJICH, alleTUJIEH,
STUJICHIJIMKOJIb, TIMIEPUH, PeHoI, HopMabaeTu, aleTalbAeT I, MypaBbHHAS KUCIIOTa, YKCYCHAst KUCIIOTa, OJICMHOBAS KUCIIOTA, CTEapUHOBAsI KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, LIeUTI0103a, TIULHH);

c(OPMHPOBAHHOCTH YMEHUS ONPECIATh BUIbI XUMUYECKOH CBS3M B OPTraHUYECKUX COCIMHEHHSX (OIMHAPHBIEC U KPAaTHBIE);

c(OPMHPOBAHHOCTb YMEHHS IPUMEHSATH MOJIOKEHHsI TEOPUU CTPOEHUs opraHuyeckux Bemects A. M. ByTieposa ais 00bsiCHEHHs 3aBUCMMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOECHMSI; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, (pU3NUECKHEe U XMMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTaBUTEICH Pa3IMYHbIX KJIACCOB
OpPraHMYeCcKUX BEIIeCTB (METaH, 3TaH, ITUJICH, MPOIWIEH, alleTuiIeH, OyTaauen-1,3, metunOyranuen-1,3, 6€H3011, METaHOJ, ATAHOJ, STHICHIIUKOJb, TIULEPHH,
(deHoun, aneranpleruj, MypaBbuHas U YKCYCHasl KUCJIOTHI, IIIOKO3a, KpaxMall, LEJUI0103a, aMUHOYKCYCHAsI KUCIIO0Ta), WIIIOCTPUPOBATh T'€HETUYECKYIO CBA3b
MEXy HUIMH YPaBHEHHSIMU COOTBETCTBYIOINX XUMUYECKUX PEAKIIHHA C HCIIOJIb30BAaHHEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHUsl XapaKTepu30BaTb HCTOYHHKHU YIJIEBOJOPOJHOIO ChIpbsi (He(Th, MPUPOAHBIM ra3, yroib), CHOCOObl UX MEpepabOTKU U
IPAKTUYECKOE IPUMEHEHHUE MPOTYKTOB epepadoTKy;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCICHHUS IO XUMHUYECKUM ypaBHEHHSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BELIECTBA MM MPOAYKTa
peakLuu 0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BELIECTB WK IPOJYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHUH BIa/IeTh CUCTEMOM 3HAHUNH 00 OCHOBHBIX METO/IaX HAyYHOI'O MO3HAHUS, UCHOJIb3YyEMbIX B XUMHM IIPU U3YyUYEHHUH BEIIECTB U
XUMHWYECKHX SBJICHHUN (HAOIIOACHUE, U3MEPEHHUE, IKCIIEPHUMEHT, MOJCIUPOBAHKE), UCTIONb30BaTh CUCTEMHBIC XUMHUCCKUE 3HAHUS IS IPUHATUS PEHICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHHI cOOIIOAAaTh MpaBUiIa MOJIb30BAHUS XMMHUECKOH MOCY10M U J1a00paTOpHBIM 000PYJOBaHUEM, a TaKXKe MpaBHila OOpaIeHUs C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMU IO BBIITOJHEHUIO J1a00PAaTOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH MJIaHUPOBATh U BBIMOIHITh XUMHUUECKUN IKCIEPUMEHT (IIPEBPALLEHUSI OPraHNYECKUX BEIIECTB MIPU HAarpeBaHUU, MOJIy4EHUE
STHJIEHA M M3y4Y€HHE €ro CBOMCTB, KaueCTBEHHbIE PEaKLMU OpPraHWYECKHUX BEIIECTB, JEHATypauus OeNKOB NpH HArpeBaHWH, I[BETHbIE peakluu OeNKOoB) B
COOTBETCTBUU C MPaBUIAMHU TEXHUKU 0€30IaCHOCTH IPU 0OpaIIeHNUH ¢ BELIECTBAMH U JJAOOPaTOPHBIM 000pyAOBaHUEM, IPEICTABIATH PE3yIbTaThl XUMHUUECKOTO
JKCHEpUMEHTa B (JOpPMeE 3aIUCH YPABHEHUHM COOTBETCTBYIOIINX PEAKIMIA U (POPMYJINPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XMMHMUYECKYI0 HH(GOpPMAIMIO, IMOJyYaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOM
uHpopmanuu, MHTEpHET U APYTrHX);

c(OpMUPOBAHHOCTh YMEHHI COOIOAATh MpaBujla IKOJIOTUYECKHU 11€JIecO00pa3HOTo MOBEACHUS B OBITY W TPYJOBOH AESITEIBHOCTU B LENSIX COXpAaHEHUS
CBOETO 3/J0POBBS U OKPYIKAIOLIEN IPUPOTHOM CPEeIbl, 0CO3HABATH ONTACHOCTDH BO3/1EHCTBHS HA JKUBBIE OPIaHU3MBbI OIIPEIEIEHHBIX OPraHUYECKUX BELIECTB, IOHUMAs
cmbica nokaszarens [1JK, noscHATh Ha mpuMepax crnocoObl YMEHBIIEHHS U TPEIOTBPALICHHS X BPEJAHOTO BO3ICHCTBHS Ha OpraHU3M YeJIOBEKa;

JUIs 00yYaloMIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBSI: YMEHUE NMPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYMHBIX METOJ[aX MO3HAHUS BEIIECTB U
XUMHUYECKHX SBJICHUI;

JUISL CHEMBIX M CIa0OBUIAIINX OOyYarOIIMXCs: YMEHHE HCMOJIb30BaTh pelibe(hHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpailng ans 3anucu XUMHYECKHX

dbopmyi.
11 KJIACC

[IpenmMeTHbIE pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHuyeckasi XuMus» OTPaXKaroT:



c(OPMHPOBAHHOCTb MIPEJCTABICHUNA: O XUMUYECKOM COCTABIIAIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMUU B TO3HAHUU SIBJICHUH IPUPOBI, B
(GOpMHPOBAHNUN MBIIIICHUS U KYJIbTYPHl JINYHOCTH, €€ (DYHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAMMOW JUIs PEUICHUs MPAaKTUYECKUX 3a/ad U HKOJIOTMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/JOPOBBIO U IIPUPOIHON Cpee;

BJIaJICHUE CUCTEMON XUMHUYCCKHX 3HAHU, KOTOpask BKJIFOYAET: OCHOBOIIOJIATAOIIME MOHATHS (XUMHYECKUN 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- JJIEKTPOHHBIE
opOUTaNM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM 00BEM, BaJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIIEHUS, XUMUUYECKasl CBs3b (KOBaJICHTHa,
MOHHAsl, METAJIJINYECKAsl, BOAOPOHAs ), KpUCTAIIINYECKAs peIIETKA, TUIIl XMMUUECKUX PEaKLMH, pacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTUYECKAS
JMCCOLMALIUS, OKUCIINUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOM peakIUH, XMMUYECKOE PaBHOBECHUE); TEOPUU M 3aKOHBI (TEOpUS SIEKTPOIUTHUECKOU
aucconyanuu, nepuoandeckuii 3akod 1. M. MenzeneeBa, 3aKOH COXpaHEHUsI MAcChl BEIIECTB, 3AKOH COXPAHEHUs M IIPEBPALLECHUS YHEPIUU IPHU XUMHYECKUX
peaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHHM, MHUPOBO33PEHUYECKHME 3HAHUs, JIe)KAlIMe B OCHOBE MOHMMAHUS NPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SBICHHUH, (PAKTOIOTUYECKHE CBECHHS O CBOMCTBAX, COCTaBE, MOJYYCHUH W OE€30MaCHOM HCIOJIb30BAHUHN BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB B
OBITY M IPAKTUUYECKON AEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUN BBISABIIATh XapaKT€pHbIE IPU3HAKU MTOHATHH, YCTaHABJINBATH UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLINE OHITUSI IPU
ONMCAHUN HEOPTaHUYECKUX BEILECTB U UX IIPEBPAILCHUI;

c(OPMHPOBAHHOCTh YMEHHI HCIOIH30BATh XUMHUYECKYI0 CHUMBOJHUKY Ui COCTaBlIeHHS (OpMyJ BEIIECTB M YpPAaBHEHHHA XWMHUYECKHUX PEaKIIHid,
cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OT/EIbHBIX HEOPraHUYECKUX BEIECTB (YrapHbli ra3, yrJIEeKUCIbIM ra3, aMMHaK, raméHas
U3BECTb, HETalEHast U3BECTh, IUThEBAs COJA, IUPUT U JIPYTHE);

c(OPMHUPOBAHHOCTb YMEHUI ONPEAEIATh BAJICHTHOCTb U CTENIEHb OKUCIIEHUS XMMUYECKHUX JIEMEHTOB B COETMHEHUAX PA3IMUHOTO COCTAaBa, BUJ XUMUYECKOM
CBSI3M (KOBaJIEHTHAs!, MOHHAs, METAJJINYECKasi, BOJOPOAHASI) B COSAMHEHMSIX, TUIl KPUCTAIIIMYECKON PEIETKY KOHKPETHOTO BEIIEeCTBA (ATOMHAs, MOJIEKYJISIpHAs,
MOHHAsl, METAJTINYECKAs), XapaKTEP CPellbl B BOJHBIX PaCTBOPaX HEOPraHUYECKUX COCIMHEHUN;

c(OpMHPOBAHHOCTh YMEHUN YCTaHaBJIMBATh NPUHAJIEKHOCTh HEOPraHMYECKUX BEIIECTB M0 UX COCTaBY K ONpPENEIEHHOMY KiIacCy/Tpynie CoearuHEHUN
(IpocThIE BEIECTBAa — METAJIJIbl M1 HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KUCJIOThI, aM(pOTEPHbIE THPOKCHU/IbI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHMM pPAacKpbIBaTh CMBICH Mepuoaudeckoro 3akoHa J[. W. MenpneneeBa M J€MOHCTPUPOBATH €ro CUCTEMAaTU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIUY;

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB XHMHUYECKHX 53JeMeHTOoB 1—4 mnepuonoB Ilepuoanueckoil cuctembl
xummu4eckux dnemeHToB [I. Y. MenaeneeBa, UCHONb3ysl MOHSITHUS «S-, P-, -JIEKTPOHHBIE OPOUTATINY, «IHEPIeTHICCKUE YPOBHUY, OOBSICHITH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHUYECKHX IEMEHTOB M UX COEIMHEHMH 1O IepuoaaM u rpynmnaM [lepuoandeckoit cucreMsl XuMu4eckux 3yieMeHToB [I. 1. Menpeneesa;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTEepU30BaTh (OMUCHIBATh) OOIME XUMUUECKUE CBOMCTBA HEOPTAaHUUECKUX BEILECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh
CyILIECTBOBAaHUE T€HETHYECKON CBSI3M MEK/y HEOPIaHMYECKUMU BEIIECTBAMM C IIOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKNUX PEAKIINN;

c(OPMHPOBAHHOCTh YMEHHS KIACCU(PHUIMPOBATH XUMUYECKHE PEAKLIUH M0 PA3IHMYHBIM MPU3HAKaM (YUCIy M COCTaBy pearupyrolux BELIECTB, TEMIOBOMY
3¢ dexTy peakiuu, U3MEHEHUIO CTENEHE OKUCIEHHS 3JIEMEHTOB, 00PaTUMOCTH peaklii, YYacTHIO KaTallu3aTopa);

c(OpPMHPOBAHHOCTh YMEHHM COCTAaBIIATh YPABHEHUS PEAKIMI Pa3TUUHBIX TUIIOB, TIOJHbBIE U COKPALIEHHbIE YPAaBHEHUS peaKIluil HOHHOTO 0OMeHa, yUnThIBas
YCIJIOBHS, IPHA KOTOPBIX 3TH PEAKIIMHU UAYT A0 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHUH TPOBOINTH PEAKLINH, TOATBEPKJAIOIINE KAYeCTBEHHBIN COCTAB Pa3INYHBIX HEOPIrAaHUYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHNYECKHUX BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHUHN PACKPBIBATH CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN MOCPEICTBOM COCTABJICHUS AIIEKTPOHHOTO OajlaHca ITHX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XHMHYECKOM pEaKkIHu OT Pa3IMYHBIX (PAKTOPOB; XapakTep CMELICHUS XUMHUYECKOTO
paBHOBECHsI B 3aBUCIMOCTH OT BHemIHero Bo3aeicTBus (nmpunmun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHE ITPOLIECCHI, JISKAIIHE B OCHOBE MTPOMBIIIIIEHHOTO OTYYSHHUS CEPHOM KUCIOThI, aMMHUAaKa, a TaKkKe
c(OPMHPOBAHHOCTb IPEACTABICHUI 00 OOLIMX HAYYHBIX MPUHLMIIAX U 3KOJIOTMYECKUX MPOOIeMaxX XUMHUUECKOTO IPOU3BOJICTBA;



c(OPMHUPOBAHHOCTh YMEHHH TPOBOJUTH BBIYMCICHHS C UCTIOJIB30BAHUEM MOHSATHUS «MaccOBasi JOJIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUN T'a30B
IpY XUMUYECKHUX PEaKIUsIX, MacChl BelIecTBa WM 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJJHOTO U3 yYaCTBYIOIIUX B PEAKLIUU
BEIIIECTB, TEIUIOBOTO AP PeKTa peaKIMi Ha OCHOBE 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, MPEBPAIICHUS U COXPAHECHUS SHEPTHUH,

c(OPMHPOBAHHOCTh YMEHHI COOIIOAATH MPaBUIIA MOJB30BAHUS XUMUYECKOHN TOCYI0M M J1a00opaTOpHBIM 000PYI0BAHUEM, a TAK)KE MpaBUIIa 0OpaIeHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSMU TI0 BBIITOJHEHHIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBHINOJHATE XUMHUCCKUI SKCIEPUMEHT (pa3jokKeHHe MEepOKCHIa BOIOPOJA B MPUCYTCTBUHM KaTalW3aTopa,
OIIpEeIeIICHUE CPEJIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO HHIMKATOPA, BIUSIHUE PA3IMIHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKOH PEaKIuy, Peakiuu
HMOHHOT'O O6MeHa, KauCCTBCHHBIC PCAKLIMMU Ha Cy.]'[b(l)aT-, Kap60HaT- " XJIOPpUJA-aHUOHBI, HA KaTUOH aMMOHUS, PCHICHUC SKCICPUMCHTAJIBHBIX 3a/a4 110 TEMaM
«Metamuibey u «Hemeramiel») B COOTBETCTBUU C INpaBHJIAMH TEXHUKM O€30MACHOCTH NpU OOpAIICHWH C BEUIECTBAaMH M J1a0OpaTOPHBIM 000pYIOBaHHEM,
NPECTaBIATh PE3yJIbTAThl XMMUYECKOTO IKCIIEPUMEHTA B (JOPME 3alUCH YPABHEHUI COOTBETCTBYIONIMX pEaKIUil U (hOpMYIHUPOBATH BHIBOJIBI Ha OCHOBE ITHX
pe3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKH AaHAIM3HPOBATH XHMHYECKYI0 HH(DOpMAIUIO, IMOJIyd4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
KOMMYHUKaIu, IHTepHeT u qpyrux);

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFOIATh MPaBUiIa IKOJIOTUYECKHU IETIECOO0PA3HOTO MOBEJACHHS B OBITY W TPYIOBOW JIEATEIHHOCTH B IEIISAX COXPAHCHHS
CBOETO 3JIOPOBBSI U OKPYIKAIOIEH MPHUPOTHON CPEIbl, OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIC OPraHU3Mbl ONMPEICIEHHBIX BEIIECTB, TOHUMAsT CMBICI
noka3zaresnst [1/IK, nosicHaTh Ha npuMepax criocoObl YMEHbILIEHUS U IPEAOTBPAILEHUS UX BPEAHOI0 BO3JICHCTBUS Ha OpraHU3M Y€JI0BEKa;

JUIs 00YYaIOIIMXCSI ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3I0POBBSI: YMEHUE MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUs BEIICCTB U
XUMHNYCCKUX HBHGHHﬁ;

JUISL CIETIBIX U CIAOOBUIAIIMX OOYYaIOUINXCsS: YMEHHE UCIOIb30BaTh pelbe(PHO-TOUEUHYIO cucTeMy oOo3HaueHuil JI. bpaiins nis 3anucu XMMHUYECKUX
dbopmyi.
TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne HavmeHoBaHMe pa3zesioB U TeM NPOrpaMMBbl KosinyecTBo 4yacoB Jds1eKTpoHHbIE (1M pOBbIE)

n/n Bcero|| KoHTposibHbIE [pakTHYecKue 0GpasoBaTe/bHbIe Pecypchbl
paboThI paboThI

‘Pas,qen 1. TeopeTH4YecKre OCHOBBLI OPraHN4eCKOM XMMHUH ‘

1.1 |[lpeameT opraHu4ecKor XMMHUU. Teopusi CTPOEHUS 3
opraHuyeckux coeguHeHuit A. M. BytaepoBa

w

‘I/ITOI‘O 110 pasjeny H

‘Pasaeﬂ 2. YriieBoA0poAabl ‘

N

‘2.1 ”Hpe,qeanbIe yIrJ1eBOA0POAbl — aJIKaHbI H

2.2 |HenpepenbHble yriaeBOAOPO/bI: aJIKeHbI, aJIKa/[UE€HBI, 6 1
AJIKUHBI

‘2.3 ”ApOMaTI/I‘IeCKI/Ie yIJ1€BOIOPO/IbI H

2.4 |[IlpupofHble UCTOYHUKHU YTJIEBOLOPOLOB U UX 3 1
nepepaboTka




Ne HavmMmeHoBaHUe pa3/iesioB U TeM NPOrpaMMbl ‘ KosinuecTBo 4yacoB JdnexkTpoHHbIE (LUPOBLIE)
n/m Bcero|| KoHTposbHBIE [pakTUYecKue 06pasoBaTe/bHbIe PecypChbl
paboThI paboThI

‘I/ITOI‘O 110 pa3jeny “ 13 “ ‘
‘Pas,qeﬂ 3. Kucaopojcoaepixamye opraHu4ecKie coeAuHeHus ‘
‘3.1 ”CHI/IprI. deHos H 3 H H H ‘
‘3.2 ”AJIb,qerH,abI. Kap6onoBble KUC10ThL Cl102KHBIe 3QUPbI H 7 H H 1 H ‘
‘3.3 HYFJIeBo,qu “ 3 “ 1 H “ ‘
‘I/ITOI‘O 110 pasjey H 13 H ‘
‘Pasaeﬂ 4. A3oTcoaep:xKalmye opraHu4yecKue coeJuHeHus ‘
‘4.1 ”AMI/IHI:I. AMMHOKHUCIOTBL besku H 3 H H H ‘
‘I/ITOI‘O 110 pa3jeny H 3 H ‘
‘Pasaeﬂ 5. BbICOKOMOJIEKY /ISIpDHbIE COeAUHEHM S ‘
‘5.1 ”HJIaCTMaCCbI. Kayuyku. BosiokHa H 2 H H H ‘
‘I/ITOI‘O 110 pa3jeny H 2 H ‘
IOBILEE KOJIMYECTBO YACOB 10 TPOTPAMME | 34 | 2 [ 2 [ |
11 KJIACC

Ne HauMeHOBaHMe pas3/ie/IoB ¥ TeM IPOrPaMMbl ‘ KosinuecTBo 4acoB ‘ dneKTpoHHbIe (U(pPOBbIE)

n/m Bcero|| KonTposbHble | IlpakTuueckue 0GpasoBaTe/bHbIe Pecypchbl

paboThI paboThI
‘Pasaeﬂ 1. TeopeTnyecKkue OCHOBbI XMMHUH ‘
1.1 ||CtpoeHue aTomoB. [lepruouyeckuii 3aKoH U 3
[lepuoanyeckas cucTeMa XMMU4eCKUX 3j1eMeHTOB /I, U.
MeHpeeeBa
‘1.2 HCTpoeHHe BelecTBa. MHOroo6pasue BelecTB H 4 H H H ‘
‘1.3 ”XI/IMI/I‘{eCKI/Ie peakuuu H 6 H 1 H 1 H ‘
‘I/ITOI‘O 110 pa3jeny H 13 H H H ‘
‘Pas,qen 2. Heoprann4eckass XuMus ‘
‘2.1 ”MeTaJIJIbI H 6 H H H ‘
‘2.2 ”HeMETaJIJIbI H 9 H 1 H H ‘
|

‘2.3 ”CBHSb HeopraHM4YeCKUX M OpraHu4ecKMX BellecTB H 2




Ne HavmMmeHoBaHUe pa3/iesioB U TeM NPOrpaMMbl ‘ KosinuecTBO yacoB ‘ JdnexkTpoHHbIE (LUPOBLIE)
n/m Bcero|| KontposbHble | IlpakTuueckue 06pasoBaTe/bHbIe PecypChbl
paboThI paboThI
‘I/ITOI‘O 110 pa3jeny H 17 H “ “

‘Pas,qen 3. XuMuA ¥ )KU3Hb

‘3.1 ”XI/IMI/IH U KU3Hb H 4 H H H
‘I/ITOI‘O 10 pasfjeny H 4 H
IOBILEE KOJIMYECTBO YACOB 10 TPOTPAMME | 34 | 2 I 3 I

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYHEHUKA

* Xumust / I'abpuensn O.C., Octpoymos WN.I'., Cnaakos C.A., AkunronepHoe o6mectBo «M3narenscro «lIpocsemenner
* Xumus, 11 kiace/ Pymsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «M3narensctBo «lIpocBemenue»
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