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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas mnporpamMma 1o XMMHUU Ha YpPOBHE CpeaHero oomero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denmepanpbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 oOpazoBanuu B Poccuiickoii
®enepanun», TpeOOBaHUN K pe3ylIbTaTaM OCBOCHHUS (elepanbHOil 00pa30BaTeNIbHON MPOrPaMMBbl CPETHETO
obmero o6pazoBanus(P@OIl COO), npencraBieHHbX B OenepanibHOM rocyaapcTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenuuu npemnoaaBanusi yaeOHOTO IpeaMeTa «XUMUs» B 00pa30BaTeIbHBIX
opranmzanusax Poccuiickoit denepanuu, peaau3yrolIUX OCHOBHBIE 0O0pa3oBaTelbHBIE MPOrPAaMMBbI, H
OCHOBHBIX I0JIO>KeHUH «CTpareruu pa3BuTus BocnuTaHus B Poccuiickoit @enepauuu Ha nepuof ao 2025
rona» (Pacnopspkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypoBHE YIIIyOJNEHHOTO H3YYEHHUs 3aHMMAeT Ba)XKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHOro oOpa3oBaHus ydamuxcsi 10—11 kmaccoB. M3ydeHue mnpenMera, peaim3yeMoe€ B YCIOBHSIX
Qg QepeHIPOBaHHOTO, TPOPUILHOIO O00y4YeHHs, NpPU3BAaHO OOecreYuTh O00IIe00pa30BaATENbHYIO H
OOIEKYNBTYPHYIO TOATOTOBKY BBIIYCKHHUKOB IIKOJIbI, HEOOXOOUMYIO [UIsl ajanTalud UX K OBICTPO
MEHSIOIIMMCST YCIOBHSM JKM3HM B COLIMYME, a TaKKe JUIsl MPOJOIDKCHHS OOy4YeHHsS B OpTraHM3alUsAX
npodeccnoHanTbHOT0 00pa30BaHus, B KOTOPBIX XUMUS SBISETCS OJHON U3 MPUOPUTETHBIX JUCIIUILINH.

B mporpamme mo XxuMuu HazHaueHHUE MpeaMeTa «XUMHs» MOJy4yaeT MOAPOOHYI0 MHTEPIPETALHIO B

COOTBETCTBUHM ¢ ocHoBormonararomumu nonoxenusmMu OI'OC COO o B3auM0OOYCIOBIEHHOCTH IENEH,
COZIep KaHus, pe3yJIbTaTOB 00y4YeHHS U TPEOOBaHMIA K YPOBHIO IMOATOTOBKH BBITYCKHUKOB. CBUIETEIIHCTBOM
TOMY SIBJISIFOTCS CJIEJIYIOIIME BBIIOJIHSAEMbIE IPOrPaMMOil 10 XUMUU (PYHKIIUU:
nH(OPMALIMOHHO-METOIUYECKasl, pean3alns KOTOpoil 0OecreynBaeT MoIy4eHne MPEICTABICHUS O LENsX,
cojiep)KaHuu, oOIIel cTpaTernd 00y4YeHHUs, BOCIIUTAHUS U Pa3BUTHs 00yUYaIOMIUXCS CPEACTBAMH IMPEIMETA,
M3Yy4aeMOTo B paMKaX KOHKPETHOTO MPOdUIIs;
OpraHMU3alMOHHO-TIIIAHUPYIOIIAsl, KOTOpas MPeAyCMaTpUBAET OIPEAEICHUE: IPUHILIUIIOB CTPYKTYPHUPOBAHUS
U TOCIEAOBATEIbHOCTH U3YYEHUS Y4eOHOro Marepuayia, KOJIMYECTBEHHBIX U Ka4eCTBEHHBIX €ro
XapaKTepUCTHK; IMOAXOAOB K (OPMHPOBAHUIO COACPHKATEIHHOM OCHOBBI KOHTPOJIS UM OICHKH
00pa30BaTeNbHBIX JOCTHKEHHN OO0yJarommMxcs B paMKax HUTOTOBOM arrectaluu B (oOpMe eIuHOro
roCy/1apCTBEHHOI'O IK3aMEHa [0 XUMUH.

[IporpamMma asis yrinyOGin€HHOTO U3yUEHUST XUMUHU:

YCTaHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COEpKAHUE, 00SI3aTENIbHOE JIJIsl U3yUEHUS B paMKaX OTJIEIbHbBIX
npoduneii, mpexycMarpuBaeT pacHpelesieHHe U CTPYKTYPHUPOBaHHWE €ro MO0 KilaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSAM/pa3zieniaM Kypca;

Ia€T MpUMEpPHOE pacipe/esieHe yueOHOro BpeMEeHH, PEKOMEHTyeMOro I U3yYEHHsI OT/ICJIbHBIX TEM;
npeajaraeT IMPUMEPHYIO TIOCJIEI0BAaTEIbHOCTh H3Y4YEHMsI ydyeOHOro matepuaia ¢ Y4ETOM JIOTUKH
IIOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSA3EH;

Na€T METOAMYECKYI0 HHTEpIIpEeTalvio Lefel M 3a7ad W3Y4eHHs IMpeAMeTa Ha YriIyOJIEHHOM YPOBHE C
y4€TOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CpeaHero oOmiero oOpa3oBaHMs, COJepKaTeIbHOM
XapaKTePUCTUKU INIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUSI OCHOBHOM 00pa3oBaTeNIbHOI NMpOrpaMMbl CPEIHETO
ob1iero oopa3zoBaHus (JJMUHOCTHBIX, METANIPEIMETHBIX, IPEIMETHBIX), @ TAKXKe C YUETOM OCHOBHBIX BHJIOB
y4eOHO-T03HaBaTENbHBIX JEHCTBUI 00yUarOIIerocs o0 OCBOEHUIO COJIEpKaHus IIpeIMeTa.

Ilo BcemM Ha3BaHHBIM MO3MLKAM B INPOrpaMME IO XUMHHM INPEAYCMOTPEHA IPEEMCTBEHHOCTH C
oOy4eHHMEM XUMHU Ha YpPOBHE OCHOBHOTO 00miero ooOpa3oBaHus. 3a TpeAeliaMH yCTaHOBIICHHOW
IporpamMMoil Mo XUMHUM 00s13aTeNbHON (MHBapUaHTHOM) COCTaBJIAIOIIEH collepKaHus y4eOHOro mpeaMeTa
«XUMHA» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHaTMBHOW COCTaBISIOLICH, KoTopas JOJKHA
OIIPEJIENIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOT'O MpoQuiIs 00ydeHusl.

B cootBercTtBHM ¢ KoHuenTtyadbHbIMU TonokeHHsIMH DPI'OC COO o0 Ha3HAYeHUU MPEIMETOB
6a30BOro u yriayOn€HHOro ypoBHEH B cucreMe Au(QepeHIUpPOBaHHOTO OOYYEHHUS HAa YPOBHE CPEIHETrO
oOmero oOpa3oBaHHWs XWMHS Ha YpPOBHE YIUIYOJIEHHOTO W3Yy4YeHHs HalpaBiIeH Ha pean3aluio
MIPEEMCTBEHHOCTU C TOCJEAYIOIIMM 3TaloM IOJIyYeHUs] XUMHUYECKOro oOpa3oBaHMs B paMKax H3y4YeHHS
CHEIHAbHBIX €CTECTBEHHO-HAYYHBIX M XHMHUYECKHX JUCUUIUIMH B By3aX W OpraHU3alUsX CPEIHEro
npodeccuoHambHOrO 00pa3oBaHus. B 3Toil cBA3M wu3ydeHue mpeaMmera «XUMHUS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pAacUIMpeHrne U yriyOleHHe TEeOpeTHYeCKOM U MPaKTUYeCKOH IMOATOTOBKH
o0ydJaroImuxcs, BBHIOPABIIMX OMNpeNeNEéHHbId Mpoduib OO0y4deHHs, B TOM UHCIE C IEPCIEeKTUBOM
MOCJIEAYIOLIET0 MOMyYeHUsI XUMUYECKOT0 00pa30BaHus B OpraHU3alusaxX npodeccrnoHalbHOTO 00pa3oBaHMUs.
Hapsiny ¢ atum, B cBere TpeboBanuii @PI'OC COO k miiaHupyeMbIM pe3ylibTaTaM OCBOCHHS (helepabHOM



o0pa3oBaTeNbHOW MNpPOTPaMMBbl  CpelHEro oO0mero oOpa3oBaHUS U3yYCHHE MpeaMmera  «XHUMHUD»
OPUEHTHPOBAHO TaK)K€ HA pEIIEHUE 3a/Jay BOCIHUTAHUS U COLHUAIBHOIO Pa3BUTHs OO0YyYaroIIMUXCS, Ha
(dbopMUpOBaHHE Yy HHUX OOIICHHTEIUICKTYAIBHBIX YMEHHH, YMEHHH palMoHaIu3aluu y4eOHOTO Tpyaa u
0000IEHHBIX CTTOCOOOB IEATEIHHOCTH, UMEIOIINX MEKIUCIUIUIMHAPHBIN, HaIPEIMETHBIA XapaKTep.

CocTraBisiomuMu peaMera «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO M3YyUSHHS SIBISIOTCS YIITyOJNEHHBIE
Kypcbl — «Opranuueckas xumus» U «OO0mas 1 Heopranudeckas xumus». [Ipu onpeaeneHun moaxoa0B K
oTOOpY W CTPYKTYPHOH OpraHu3alliil COJCpPKAaHUS STUX KypCOB B NPOTrpaMMe IO XHMHUHU 33 OCHOBY
npuHATH nojiokeHust ®I'OC COO o paznuuusix 6a30BOro 1 yriay0a€HHOTO ypOBHEH U3ydeHUs MTpeaMETa.

OcHOBy cojaepxaHusi KypcoB «Opranuueckass xumus» U «OOmass u HeopraHudyecKas XHUMHUS»
COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUNW M YMEHM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO M3Y4EHHUS
peaMera. JTa CUCTEMa 3HAHMM IOJy4yaeT ONpEIesIEHHOE TEOPETHUECKOE JOINOJHEHME, I103BOJISIONICE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIMIA 00bEM (hakTONIOrHUeckoro Marepuana. Tak, Ha yriayOiaéHHOM
YPOBHE HM3ydYEHHUs IpeaMeTa obecredyeHa BO3MOXKHOCTh 3HAYMTEIBHOTO YBENIWYeHHS O0BbEMa 3HAHUHM O
XUMHUYECKUX DJJIEMEHTaX U CBOMCTBaX MX COCJUHEHUII Ha OCHOBE pACHUIMPEHUS U YIIIyOJieHus
IIPEJICTABICHU O CTPOEHMM BEIECTBA, XUMUYECKOW CBSI3M M 3aKOHOMEPHOCTAX IPOTEKAaHUS pPEaKIMii,
paccMaTpuBaeMbIX C TOYKU 3PEHHS] XMMUUYECKON KMHETUKHU U TePMOAUHAMUKU. V3yueHne nepuoanyeckoro
3akoHa u llepuopnueckoil cuCTEMBl XUMHUYECKHX JJIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEJCTABICHUAX O CTPOSCHUU aToMa. XHMHUYECKas CBS3b OOBICHSIETCS C TOUYKH
3peHHsI PHEPreTHUECKUX H3MEHEHWH mNpu €€ oOpa3oBaHMM M Pa3pyLICHWH, a TaKXKe C TOYKH 3PEHHS
MeXaHu3MOB €€ oOpa3oBaHusl. V3yueHne THUIIOB peakuid JOMONHIeTCS POPMUPOBAHUEM IIPEICTABICHUN 00
ANEKTPOXUMUYECKUX IPOLIECCaX U AJIEKTPOJIM3E PacIyIaBOB M pacTBOPOB BellecTB. B Kypce opranmueckoi
XUMHH TP PACCMOTPEHHUM PEAKIIMOHHOM CHOCOOHOCTH COEIMHEHUN Yyiensercs ocoboe BHUMAaHHE
BOMPOCaM 00 3JIEKTPOHHBIX 3(pdekrax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHid.

Oco0oe 3HaUeHHE UMEET TO, YTO Ha COJEPKAHUE KYPCOB XUMHUU YIIyONIEHHOTO YPOBHS U3YUYEHUS AJIs
KJIACCOB OMNpeeNIEHHOr0 Mpoduiis (r1aBHBIM 00pa30oM Ha UX CTPYKTYpPY U XapakTep JOMOJIHEHUH K oO0Ien
CUCTEME IMPEJAMETHBIX 3HAHMI) OKAa3bIBAIOT BJIMSHHE CMEKHBIC MpeAMEThl. Tak, HalpuMep, B COIEp:KaHUU
npeaMera i KJIAacCOB XHMHUKO-(PH3MUecKoro mpowuist OoJbIIoe 3HAYCHHE OyayT HMEThb AJIEMEHTHI
yuyeOHOoro MaTepuaia mno oomei xumuu. [Ipu u3yyeHun npeamera B JaHHOM clydyae aKIeHT OyIeT caenaH
Ha OOLIHOCTH METOAOB TIIO3HAHHs, OOIIHOCTH 3aKOHOB M TEOpUH B XMMHUU W B (DU3HMKE: aTOMHO-
MOJIEKYJISIpHAsE TEOpUs (MOJIEKYJsipHAst Teopus B (PU3MKE), 3aKOHBI COXPAHEHUS MACChl U YHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BEILIECTB U IPYTOE.

B To ke Bpems B colepKaHUU MpeaAMeTa JUIsl KJIacCOB XMMMKO-OMOJIOTHYECKOro mpoduis O0ybImi
yAEIbHBI Bec OyAeT MMeTh OopraHuyYeckas XuMus. B 3Tom ciiydae mpenocTaBisieTcsi BO3MOKHOCTD ISt
Oosiee 0OCTOSATENHLHOIO PACCMOTPEHUSI XMMUYECKON OpraHu3alMy KJIeTKH Kak OMOJIOTHYECKOM CHUCTEMBI, B
COCTaB KOTOPOW BXOJIAT, K NMPUMEPY, TaKHE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMMHJIbI, OENKH, YTJIE€BOJbI,
HYKJIEMHOBBIE KUCJIOTHI U apyrue. IIpu 3ToM 3HaHMS O cOCTaBe M CBOMCTBaX IPEICTAaBUTENIEH OCHOBHBIX
KJIACCOB OPIraHWYECKUX BEIIECTB CIYKaT OCHOBOM JUIsl M3YYEHHUS CYIIHOCTH MpOIECCOB (POTOCHHTE3A,
JbIXaHUsI, MAILEBAPEHUS.

B mnnane ¢opmupoBaHHMS OCHOB HaydyHOTO MHMPOBO33PEHMS, OCBOEHHUS OOIIEHAYYHBIX METOJIOB
MO3HAHMS U ONbITA MPAKTUYECKOTO NPUMEHEHUs HAy4YHbIX 3HAHUM H3yueHue mpenMera «XuMus» Ha
yrayOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEIMETHBIX CBA3SIX C y4eOHBIMH MpeIMETaMH, BXOISIIMMH B COCTaB NPEAMETHBIX oOyacTeit
«EcTecTBeHHO-HAaY4YHBIE TTPEAMETHI», «Matemarnka u nHpopmaTuka» U «PyccKuii S3bIK U JIUTEpATypay.

IIpu u3ydyeHum y4yeOHOro mpenmMeTra «XUMHs» Ha YrIyOJEHHOM YpPOBHE TakXke, Kak Ha YPOBHE

OCHOBHOTO U cpeniHero obiero odpazoBanus (Ha 0a30BOM ypOBHE), 3a7a4eil IEPBOCTEIICHHON 3HAYUMOCTH
ABIsIETCA (POPMHUPOBAHUE OCHOB HAYKU XMMHHU Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUSA, TPAKTUYECKON
NeSITeIbHOCTH 4YeJIOBEKa M OJHOTO0 W3 KOMIIOHEHTOB MHUPOBOM KyNbTyphl. Pemienue sToil 3amaun Ha
yriIyOJaEHHOM ypOBHE M3YUEHUS MpeIMeTa MpeIoaracT peaanu3aliio TakKuxX Heie, Kak:
(dbopMHpOBaHUE MPEACTABIECHUN: O MaTepHalbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSAX W I03HABAEMOCTH
SABJICHUH TPUPOABI, O MECT€ XMMHUHM B CHCTEME €CTECTBEHHBIX HayK M e€ BeIyllel ponu B obecrieueHuu
YCTOMYMUBOTO PA3BUTHUS YETIOBEUYECTBA: B PEUICHUU MPOOJIEM SKOJIOTHUECKOM, SHEPTETUIECKON M MHUIIECBOM
0€30MacHOCTH, B pa3BUTHH MEAMLUHBI, CO3JaHUM HOBBIX MAaTE€pHUalOB, HOBBIX HCTOYHHKOB JHEPIUH, B
o0ecreYeHnn palMoHaIbHOTO MPUPOJIONIONIB30BaHMs, B (HOPMUPOBAHUH MUPOBO33PEHUS M OOIIEH KyJIbTyphI
YeJI0BEeKa, a TAK)Ke IKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cperie;



OCBOCHHUE CHUCTEMbI 3HAHWH, JIKAIIMX B OCHOBE XMUMHYECKOM COCTAaBISAIOLIEH ECTECTBEHHO-HAYYHOMU
KapTUHBI MHUpa: (PyHIaMEHTAJIBHBIX TOHSITHH, 3aKOHOB M TCOPUN XUMHUU, COBPEMEHHBIX MPEICTABICHUNA O
CTPOCHUHM BEIIECTBA HA PAa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O
TEPMOJIMHAMUYECKUX M KUHETHUYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKHX pPEakiud, o
XUMHYECKOM pPaBHOBECHH, pACTBOpaX M MJHUCIEPCHBIX CHCTeMax, 00 OONmMX HayYHBIX MPUHIUIIAX
XHMMHYECKOTO MPOU3BOJICTBA;

dbopMupoBaHHE y OOYYAIOUIUXCS OCO3HAHHOTO IMOHUMAHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX
3HAHUN 711 OOBSCHEHHUS KIIIOUEBBIX HIEH HW TpoOJeM COBPEMEHHOW XHMHH, UIsi OOBSICHCHHUS H
MIPOTHO3UPOBAHUS SBJICHUH, UMEIOIUX ECTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pElIeHus mpobiem,
CBSI3aHHBIX C XWUMHEH, MPOTHO3MPOBAHMS, aHAIM3a M OICHKHU C IMO3HMIMK SKOJOTHYECKOW OE30IacHOCTH
MOCNEACTBUI OBITOBOM ¥ TPOU3BOACTBCHHOW JCSITEILHOCTH 4YEJIOBEKA, CBS3aHHOW C XHUMHYECKUM
MIPOM3BOJICTBOM, MCIIOJIb30BAaHMEM M TIEPEPAOOTKOM BEIIECTB;

yrayOJIeHne MpeACTaBIeHUH O HAYYHBIX METOAAaX IMO3HAHUS, HEOOXOIMMBIX JJIsi MPHOOPETEHUs yMECHHIA
OPHUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS XUMHUYECKHX SIBJICHUU, UMCIOIIUX MECTO B MPHUPOE, B
MPAKTUYECKOU ESITENBHOCTH U MOBCEAHEBHOW KU3HU.

B murane peanuzamuy nepBoOUYEPEIHBIX BOCITUTATENBHBIX U PA3BUBAIOIINX (DYHKITUH 1IEJTOCTHONW CHCTEMBbI
CpenHero oO0Imero oOpa3oBaHUS TMPH M3YUEHUU TpeaMmeTa «XuMUs» Ha YriayOneHHOM ypoBHE 0OCOOYIO
aKTyaJIbHOCTb NIPHUOOPETAIOT TaKKe SN U 3a]a4H, KaK:

BOCIIUTAHUE YOEKAEHHOCTH B TO3HABAEMOCTH SIBJICHUUN IMPUPOJBI, YBAXKEHUS K MPOIECCY TBOPUECTBA B
00JIaCTH TEOPETHUYECKUX W TPHKIAJAHBIX HMCCICAOBAaHUNH B XUMHUH, (POPMHUPOBAHHE MHUPOBO33PCHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CaMOBOCIUTAHUIO HA
OCHOBE YCBOGHHUS OOIICUETIOBEYECKUX IIEHHOCTEH;

pa3BUTHE TMO3HABATEJIBHBIX MHTEPECOB, MHTEIJICKTYAbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydaroImmxcs,
(hopMHPOBaHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K CAMOOOPa30BaHUIO U HENIPEPHIBHOMY 00Pa30BAHHIO KaK
YCIOBUIO YCHEIIHON NMpodeccuOHaIbHON U OOIIECTBEHHOM JesTeNbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M MOTPEOHOCTH B 3J0POBOM 00pa3e )KU3HU;

(dbopMUpOBaHNE YMEHHI 1 HABBIKOB PA3yMHOI'0 MPUPOAOIIOIB30BAHUS, PA3BUTUE IKOJIOTUYECKON KYIbTYpPHI,
MPUOOPETEHUE OIBITa OOMIECTBEHHO-TIOJIE3HON 3KOJIOTUIECKON JACSITEILHOCTH.

OOm1ee 4nciI0 9acoB, MPEyCMOTPEHHBIX JJIS H3YYECHUSI XUMUH Ha YrITyOJIEeHHOM YPOBHE CPETHET0 00IIero
oOpazoBanus, coctaBnseT 340 yacos: B 10 knacce — 170 vaca (5 gacoB B Hezento), B 11 kiacce — 170 yacos
(5 gacoB B HeAEIIO).

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUS

Teopernyeckue 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XuMuueckuil snemeHT. M3oronsl. CTpoeHHe 31eKTPOHHBIX 000JI0UeK
aTOMOB, KBaHTOBBIC YHCIJIa. JHEPreTUUYECKHE YPOBHU U MOAYPOBHU. ATOMHBIE opOuTanu. Knaccudukanus
XUMHAYECKHX JJIeMeHTOB (s-, p-, d-, f-amemenrtsr). PacnpesnencHue 3J€KTPOHOB IO  aTOMHBIM
opOoHTaNAM. DIEKTPOHHBIE KOHPUTYpPAIIUH aTOMOB 3JIEMEHTOB IMEPBOTO0—4ETBEPTOrO MEPUOJOB B OCHOBHOM
1 BO30Y)XJIEHHOM COCTOSIHUH, SJIEKTPOHHBIE KOH(PUTYpAITUX HOHOB. DJIEKTPOOTPUIIATEIILHOCTb.

[lepuonnueckuit 3axkoH u [lepuonnueckas cucrema xumudeckux 3nemeHToB J[.M. MenneneeBa. CBs3b
MEPUOINYECKOr0 3aKkoHa U [leproauyeckoil CHCTEMbl XMMHYECKHUX JJIEMEHTOB C COBPEMEHHOW TEOpHEM
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUYECKHX JIIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTBIX W CJIOXHBIX BEHIECTB MO TIpynnaM MW NepuojaM. 3HAYEHHE MEePHUOJIUYECKOro 3aKOHa
J.1. Menneneena.

Xumudeckas CBSI3b. BUIBI XMMHYECKOM CBS3HM. KOBAJICHTHAS, MOHHAsI, MeTauIndecKas. MexaHn3Mbl
o0Opa3oBaHUs KOBaJICHTHOM CBSI3H: OOMEHHBIH
U JOHOPHO-aKUENTOPHbIA. DHEprusi U JjauHa CBs3U. [loJsipHOCTH, HANpPaBIEHHOCTh M HACHIIIAEMOCTh
KOBaJICHTHOM cBsi3u. KpaTHbie cBsizu. BogopoaHas cBs3b. MexMoeKyasipHble B3aUMOJIEHCTBUS.

BaneHTHOCTh M BajieHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b DJIEKTPOHHOW CTPYKTYPBI MOJIEKYT C HX
TE€OMETPUUYECKUM CTPOCHHUEM (Ha PUMEPE COSAMHEHUN DJIIEMEHTOB BTOPOTO MEPHOIA).



IIpencraBnenue 0 KOMIIIEKCHBIX COETUHEHMSIX. Cocras KOMILJIEKCHOTO HOHa:
KOMILIEKCOOOpa30BaTeb, JIMTAH/bl. 3HAYEHNE KOMIUIEKCHBIX coenuHeHui. [ToHaTHe 0 KoOpAMHAIMOHHOM
XUMUHU.

BemectBa MOJEKYISpPHOTO W HEMOJIEKYJISIPHOTO CTpOEHUA. THUIBl KPUCTAIUIMYECKUX PEHIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

[lonsitue o nucnepcHbix cucrteMax. VctuHHble pacTBOpHL. [IpeacTaBieHue 0 KOJJIOUIHBIX PACTBOPAX.
CriocoObl  BbIpa)KEHUS KOHLIEHTpAIIMM pPACTBOPOB: MaccoBasi [OJs BELIECTBA B pacTBOpE, MOJIApHAs
KOHIIeHTpauus. HacbleHHble 1 HEHACHIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kprcramnoruaparsl.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHMYECKUX BelIECTB. TpHBHAIbHBIC HA3BAaHUS OTJIEIBHBIX
MIPEACTABUTENECH HEOPIraHUYECKUX BEIIECTB.

Knaccupukanuss XUMHYECKMX peakiuii B HEOPraHMYECKOW M OpPraHWYecKOd XHMHUHU. 3aKOH
COXpaAHEHHUs1 MacChl BEIIECTB; 3aKOH COXPAHEHMS W INPEBPALICHUS DHEPrUU MPU XUMHUUYECKUX PEaKIUAX.
TemnoBbie 3G HEKTh XUMUYECKUX peakiuii. TepMoXuMUYecKre ypaBHEHHUS.

CKopocTh XMMHUYECKOW peakuuu, €€ 3aBUCHUMOCTh OT pa3inyHbIX (akTopoB. ['oMoreHHnele u
rereporeHHsle peakiuu. Karanus u katains3aropsl.

OOpatumble u HeoOpaTHMble peakiuu. XuUMHYecKoe paBHoBecue. KOHCTaHTa XUMHYECKOIo
paBHOBecHsl. PaKTOphI, BIUSIOLIME HA NOJOKEHUE XMMUYECKOTO PaBHOBECHS: TEMIIEPATypa, /aBJICHUE U
KOHIIEHTPALlUU BEILECTB, yuacTByromuX B peakiuu. [Ipunuun Jle [latense.

OnektponuTrueckas auccoruanusi. CunbHbIe U cinalbie anekTponuthl. Ctenens aucconuanuu. Cpena
BOJHBIX PACTBOPOB: KHCIOTHAas, HEWTpalibHas, Ieno4Has. Bomopoausiii mokaszatens (pH) pactBopa.
I'unponus coneil. Peakiuu noHHOro oOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakinu. CTeneHb OKucieHus. OKUCIUTENb U BOCCTAHOBUTENb.
[Ipoueccbl OKMCIEHHST W BOCCTAHOBIICHMS. BaHeWIMe OKHCIWTENM W BOCCTAHOBUTEIU. MeTon
ANIEKTPOHHOTO OanaHca. DIEeKTPOIU3 PACTBOPOB U PACILIIAaBOB BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB M HUX HIPEBPAIEHMN: pa3IOKEHUE IEPOKCHIA
BOJOpOAA B IPHUCYTCTBUM KaTajau3aropa, MOJAEIH KPUCTAUIMYECKUX PEIIETOK, IPOBEICHHE pEeaKLHii
HOHHOIO OOMEHa, OIpeAeNeHUE Cpelbl PacTBOPOB C IOMOILBIO HHIAUKATOPOB, H3YYEHUE BIIUSAHUS
pa3IuYHbIX ()AKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIINH U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

Heoprannueckas xumus.

[Tonoxenue HemeramnoB B Ilepuoanueckoit cucreme xumudeckux snemeHToB .M. Menneneesa u
0COOEHHOCTH CTpOCHHS UX aToMoB. DHU3MUYECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETAIIOB (Ha
puMepe KUciaoposa, cepsl, hocdopa u yriepoaa).

Bogopoa. [lonyuenue, pusndeckre 1 XMMUYECKHUE CBOWCTBA: PEAKIIUU C METAJUIAMU M HEMeTallJlaMH,
BOCCTAaHOBHUTENbHbBIE CBOWCTBA. ' mapuabl. TOMIMBHBIE 37IEMEHTHI.

INanorensl. Haxoxxnenue B mpupone, crnocoObl MOdydeHHs, (PU3MUECKHEe M XMMHUYECKHE CBOWCTBA.
["anoreHoBoopoabl. BakHeline Kuciopojcoaepxaliie COoeIuHeHUs TrajoreHoB. JlaGopartopHele u
MIPOMBIIIJIEHHBIE CIIOCOOBI MOTYYeHHsI raoreHoB. [IpruMeHeHne rajJoreHoB U UX COeAMHEHUH.

Kucnopoa, o3oH. JlabopaTtopHble U IPOMBIIIUIEHHBIE CITOCOOBI MOTy4YeHUs KUcIopoja. Pusnueckue u
XUMHUYECKHE CBOICTBA U MPUMEHEHHE KUCI0poia U 030HA. OKCUIBI U IEPOKCHUIBI.

Cepa. HaxoxaeHue B MNpHUpPOJE, CIOCOOBI MONydYeHHs, (U3MUecKhe M XHMHUYECKHE CBOWCTBA.
CepoBogopon, cynsdunbl. Oxcup cepri(1V), okcun cepsi(VI). CepHucras u cepHast KHUCIOTHI U X COJIH.
OcobeHHocTH CBOUCTB cepHOI KUCNOThI. [IpuMeHeHue cepsl U €€ coeAMHEHu.

A3zoT. Haxoxienue B mpupoie, crnocoObl MoyydeHus, GU3nieckue 1 XuMHU4eCKHe CBOICTBA. AMMUAK,
HUTpUAbL. OKCuabl a30Ta. A30THCTas M a30THAas KUCIOTHI U UX coid. OCOOEHHOCTH CBOMCTB a30THOM
KUCIOTHL. [I[puMeHeHne a30ta u ero coeAMHEHU. A30THBIE YI00pEHUSI.

®ocdop. Haxoxnenue B mpupoje, COCOObl MONydeHHs, (pU3MUecKue M XUMHYECKHE CBOWCTBA.
®ochuast u dpochun. Oxcuasl hochopa, Gocdopnas kucinora u e€ comu. [Ipumenenue docdopa u ero
coeaunenuil. @ochopHbie ya10OpeHUsl.

VYrnepon, HaxoxjaeHue B Mpupojae. AiiorpornHble Moaupukanuu. dusnueckue M XUMHUECKHE
CBOWCTBa MPOCTHIX BEIECTB, 0OpazoBaHHbIX YyriepoaoMm. Oxcua yriaepoaa(ll), okcun yraepoma(IV),
yroyibHasi KUCJIOTa U €€ coiu. AKTUBHUPOBAHHBIN Yroib, aacopOuus. Oymnepensl, rpageH, yriaepoiaHbie
HaHOTPYOKH. [IpuMeHeHne NpoCThIX BEleCTB, 00Pa30BaHHBIX YIJIEPOJOM, H €r0 COEAUHEHHUH.

Kpemuuii. Haxoxnenue B mpupoze, CrocoObl MonydeHus, (pu3nyeckrue M XUMHUYECKHE CBOMCTBA.
Oxcup kpemuusa(IV), kpemHueBas kuciaora, cuiauKkaTel. [IpuMeHenue kpeMHus u ero coeiuHeHud. CTexio,
€ro MOoJy4YeHHUE, BUJIbI CTEKJIA.




[Tonoxenune meramioB B [lepuoandeckoit cucteMe XMMUYECKUX 3J1€MEHTOB. OCOOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UYeK aToMOB MeTauioB. OOmue ¢dusnueckue cBoHcTBa MeTaioB. [IpumeHenue
METAJIJIOB B OBITY U TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMHUYECKUN psAll HanpsokeHuid MeTtawmoB. OOmme crmocoObl  MOTyYeHUS METaJIOB:
THIIPOMETAIUTYpPIUs, TUPOMETAIUTYPIHs, dNeKTpoMeTatyprus. [lonstue o koppo3un MeTamioB. CriocoOb
3aIUTHI OT KOPPO3HUH.

OOmas xapakrepuctuka metamuioB IA-rpynmnel [lepuoanyeckoil CUCTEMBbl XMMHYECKHX JJIEMEHTOB.
Hatpuii n xanuii: nonydyenue, GpuznyecKkue U XMMHUUECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX
COCIMHECHUM.

O6mas xapakrepuctuka MeramuioB [IA-rpynmer [lepuoandeckoil cuCTeMbl XMMHUYECKUX JJIEMEHTOB.
Maruuil ¥ Kanpluii: mody4eHue, GU3NIecKue 1 XUMHUECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIECTB H
ux coeanHeHui. JKECTKOCTH BOMIBI U CIIOCOOBI €€ YCTpaHEeHHUS.

ANOMHMHUI: TIONy4YeHHe, (U3NYECKHe U XUMHUYECKUE CBOWCTBA, MPUMEHEHUE MPOCTOTO BEIIECTBA U
€ro coeAuHEeHUW. AMQOTepHbIE CBOWCTBA OKCHJA M THAPOKCHAA aFOMUHHUSA, THUIPOKCOKOMILIEKCHI
ITFOMHUHMUSL.

OO6mas xapakTepucTuka MeTaioB mnobounbix mnoarpymn (b-rpynm) Ilepuognueckoit cucTemsl
XUMHUYECKUX 3JIEMEHTOB.

du3nyeckue U XMMUYECKHEe CBOMCTBA Xpoma U ero coeanHeHuid. Okeuapl U ruapokcuasl xpoma(ll),
xpoma(Ill) u xpoma(VI1). XpomaTsl U AUXpOMATHI, UX OKUCIUTEIbHBIE CBOICTBA. [lonyueHne u npumMeHeHue
XpoMa.

®u3nyeckue W XMMHUYECKHE CBOMCTBA MapraHua M €ro COoeAuHEeHW. BaxHelmue coearuHEeHUs
mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VIID). Ilepmanranar xanusi, ero OKHCIUTEIbHBIC
CBOMCTBA.

dusznueckue U XMMUYECKHE CBOMCTBaA Xkeje3a M ero coeguHeHud. OKCUIbl, TUAPOKCHUIBI U COJIH
xene3a(ll) u sxeneza(lll). [lonyuyenne u npuMeHeHue KeIe3a U €ro CIIaBOB.

dusnueckrue U XMMUYECKUE CBOICTBA MeaH U €€ coeanHeHui. [lonyuenne u npuMeHeHe Meau u eé
COCIMHECHU.

Huuk: nomydeHwe, (QuU3MYECKHEe U XHMHUYECKHE CBOMCTBA. AMQOTEepHbIE CBOWCTBA OKCHUIA U
TUJIPOKCH/Ia IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHe IMHKa U €ro COeMHEHHH.

OKCIIEpUMEHTANIbHBIC METOJbl K3YYEHHs BEHIECTB M MX MPEBpallleHUui: W3y4eHue oOpasioB
HEMETAJJIOB, TOPEHHE cepbl, Gocdopa, jxene3a, MarHusg B KUCIOPOJe, U3ydeHHEe KOJUIEKIuN «MeTayuibl u
CIUIaBbl», B3aMMOJICUCTBHE IIEIOYHBIX W UICJIOYHO3EMEIbHBIX METANIOB C BOAOH (BO3MOXKHO
HCIOJIb30BaHNE BHJIEOMATEPUAIIOB), B3aUMOACHCTBHE IIMHKA U KeJle3a C PACTBOPAMU KHUCIIOT U IIEIOYEH,
KaueCTBEHHbIE pEaKIMM Ha HEOPraHMYEeCKHUE AaHUOHBI, KATHOH BOJOpPOAA M KaTHOHBI METaJUIOB,
B3alMOJICIICTBHE THUJIPOKCHJIOB aJIOMUHHA M IIMHKA C pacTBOpaMU KHUCJIOT U IIEN0Yel, peuieHue
SKCIIEPUMEHTANbHBIX 3a1ad mo TemaMm «[ amorene», «Cepa u e€ coeguHeHHs», «A30T U (ochop u ux
COEUHEHUSY, «MeTabl [NIaBHBIX MOATPYNI», «MeTasuibl MOOOYHBIX MOATPYIIID».

XuMUA U )KU3Hb.

Ponp xumum B obecrieueHUM YCTOMUMBOIO pa3BUTHUS yeioBeuecTBa. [IOHATHE O HAayYHBIX METOJAaX
MO3HAHMS W METOJIOJIOTMM HAY4YHOro uccieaoBaHusi. HaydHble TPUHIUIBI OpraHU3alMM XUMHUYECKOTO
MpOU3BOJICTBA. [IpoMBINIUIEHHBIE CITOCOOBI MOJIyYE€HHs BaXKHEHIIMX BEIIECTB (Ha MpUMEpe NMPOU3BOJICTBA
aMMHaKa, CepHOW KHUCJIOThI, MeTaHoja). [IpOMBIIUIEHHbIE CMOCOOBI TMOTYyYEHUS METaVIOB M CIUIABOB.
XUMUYECKOe 3arpsi3HEHUE OKpy’Karolled cpeiapl W ero mocienctsus. Poinbp xumuu B oOecriedeHUH
HHEPreTUYECKO 6e30MacHOCTH.

XuMus 1 310poBbe yesoBeka. JlekapcTBeHHbIe cpeacTBa. IpaBuia Mcoib30BaHUs JIEKapCTBEHHBIX
npenaparoB. Pojas XUMuu B pa3BUTHH MEIULIMHBIL.

XUMUS THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe A00aBkU. Poib XuMuu B obecriedyeHUH MUIIEBON
0€30MacHOCTH.

Kocmernueckue u nmapdromepnsie cpenactsa. berroBas xumus. [IpaBuiia 6€30macHOTO MCTOIB30BAHMS
MpernapaToB OBITOBOM XUMUU B TIOBCETHEBHOM KU3HHU.

XUMHUS B CTPOUTENIbCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTEpHUaIbl (IEMEHT, OETOH).

XuMus B celnbCcKOM X03siicTBe. Opranndeckue 1 MUHEpaIbHbIE YI00peHuUs.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHalibl, KpacKH, CTEKJIO0, Kepamuka. Marepuanbl s
ANEeKTpOoHUKHU. HaHoTeXHOIOTHH.

PacuérHpie 3a1ayn.




Pacuérpl: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIIU
00BEMY OZTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00bEMA, KOJTUYESCTBA BEIIECTBA) MTPOIYKTOB
peaKIMM, €Cd OJHO M3 BEIIECTB MMEET NpUMeEcH, Macchl (00bEMa, KOJMYEecTBa BEIECTBA) MPOAYKTA
peaxuuu,
€CJIM OJJTHO M3 BEUIECTB JaHO B BHJIE PaCTBOpa C ONPEACIEHHON MacCOBOM J10JIE€M pacTBOPEHHOTO BEILECTBA,
MacCOBOW JOJHM U MOJISIPHOM KOHIIGHTpAIMM BELIECTBA B PAcTBOPE, JOJU BBIXOJla MPOAYKTA PEAKIHUU OT
TEOPETUUYECKH BO3MOYXKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanust MEXIpEeIMETHBIX CBS3EH NMpPU M3YUeHHH OOILIeH M HeopraHudecko xumuu B 11 kiacce
OCYILIECTBIISICTCSl 4Yepe3 HKCIONIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHSTHUN, TaK WM MOHITHA,
IIPUHATHIX B OT/AEIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: SBJICHHUE, HAyYHbIA (aKT, TUIIOTE3a, TEOpHs, 3aKOH, aHaJIHN3,
CHHTE3, KJIacCU(pUKAIMI, TEePUOJUYHOCTh, HAOIIOACHWE, HU3MEPEeHUe, OKCIHEPUMEHT, MOJETb,
MOJIETTUPOBaHUE.

®dusuka: Mmarepus, MHUKPOMHUpP, MAaKpOMHUp, aTOM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, H3OTOIBI,
PaZ0aKTUBHOCTb, MOJIEKYJa, YHEPreTHUECKU YpOBEHb, BEILIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, UJICATILHBIN ra3, PU3NUYECKUE BETUUYMUHBI, €IMHUIIBI H3MEPEHHSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opraHusm, ’KocucreMa, Ouocdepa, MeTabOIU3M, MAKPO- U MHKPOIIEMEHTHI,
O€JIKH, JKUPBI, YIIEBOJbI, HYKIEHHOBBIE KHCIOTHI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEUIECTB M IOTOK
SHEPTUU B IKOCHCTEMAX.

I'eorpacgus: MuHepasbl, FOpHbIE IOPO/IbL, IT0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHomnorus: XUMHYECKas  MPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOUTENbHBIE  MaTepHUabl,
CEJIbCKOXO035HCTBEHHOE IIPOU3BO/JICTBO, HUIIEBAs IIPOMBIIIIIEHHOCTD, bapmManeBTHUECKAs
MPOMBIIIJICHHOCTh, POU3BOJICTBO KOCMETHYECKHX IPEnaparoB, MPOU3BOJCTBO KOHCTPYKIHOHHBIX
MaTEepUaJIOB, AEKTPOHHAS POMBIILIEHHOCTh, HAHOTEXHOJIOTUH.

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMSBI 110 XUMHWN HA YIJIYBJIEHHOM
YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUMA
JIMUHOCTHBIE PE3YJIBTATBI

B cootrBeTcTBUU C CUCTCMHO-ACATCIBbHOCTHBIM IMOAXOJAO0M B CTPYKTYPEC JIMYHOCTHBIX PE3YJIbTATOB
OCBOEHHUSI TMpenMera «XHUMHS» Ha YpOBHE CpeIHero oOImero o0pa3oBaHUs BBIJACIEHBI CIEAYIONINE
COCTABJISIFOIIME: OCO3HAHHWE OOYYAIOIIUMHCS POCCUUCKOW TPaxTaHCKOM HWIECHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITENILHOCTH U CaMOOIPENETICHUIO; HAINYUE MOTUBAIIUU K O0Yy4EHUIO; TOTOBHOCTh
U CHOCOOHOCTh OOy4aroUMXcs PYKOBOACTBOBATHCS MPHUHATHIMU B OOIIECTBE MNpaBUIaMH M HOPMaMHU
MOBE/ICHUS;, HaJM4Me MPAaBOCO3HAHMS, SKOJIOTHUECKON KYIbTYphI, CIIOCOOHOCTh CTaBUTH 1IN U CTPOUTH
JKN3HCHHBIC ITJIaHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHS TMpenMeTa «XHUMHSI» OTPaKalT cHOPMHUPOBAHHOCTH OIBITA
MMO3HABATEILHON U MPAKTHYECKON JEATEILHOCTH 00YYaIOIIUXCsl B MPOIECCe peau3aiii 00pa3oBaTeIbHOM
NEATEIIbHOCTH.

JImaHOCTHEIE PE3YIbTATBl OCBOCHHUA IMPEAMCTA «XUMUS» OTpaxkaroT C(I)OpMI/IpOBaHHOCTI) OIIBITa
MO3HABATENBHON U MPAKTUUYECKOM MESATEIBHOCTH 00YJarOIIUXCs B MPOIIECCEe peanu3alud 00pa3oBaTeIbHOM
JACATCIIbHOCTH, B TOM YMCJIE B YaCTH.

1) rpaIaHCKOro BOCIIUTAHMS:

OCO3HaHHUS 00YyYarolMMHUCA CBOMX KOHCTUTYIIMOHHBIX IpaB U 00sI3aHHOCTEH, YBa)KEHUS K 3aKOHY U
MIPaBOIIOPAIKY;

MpEACTABICHUA O COUAJIIBHBIX HOpMaXx U IpaBUjIaxX MEKINIYHOCTHBIX OTHOLIIEHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOW TBOPUECKOHN NEATEIBHOCTH MPHU CO3/IaHUU YUYE€OHBIX MPOEKTOB, PEIICHUU
y‘-Ie6HI>IX M MMO3HAaBAaTCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TOHMMATh W TMPUHUMATh MOTHBBI, HaMEPEHHUS, JIOTUKY M apryMeHTBl OPYTHX IpHU
AHAJIN3EC PA3JIMYHBIX BUAOB y‘-Ie6HOI\/’I ACATCIIBHOCTH,

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUTO OTEYECTBEHHOMU XUMUU,



YBOKEHHUsSI K TIPOLIECCY TBOpPYECTBA B OOJACTH TEOPUHM M TPAKTHUECKOTO MPHIOKEHHUS XHMHHU,
OCO3HaHMSA TOrO, YTO JIaHHBIE HAyKH €CThb pe3yJdbTaT JJIUTEIbHBIX HAOIIOAECHUH, KPONOTIMBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/AA YUEHBIX U IPAKTUKOB;

UHTEpeca M I03HABaTEJIbHBIX MOTHBOB B IOJYYEHHU U MOCIEAYIOIIEM aHalu3e HH(OpManuu o
IIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OLIEHMBAaTh CUTYal[MH, CBS3aHHbIE C XUMHUYECKUMH SIBICHUSIMH, W IPUHUMATb
OCO3HaHHbIE PEIIECHNUs, OPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHHUBATH CBOE MOBEACHHUE U IIOCTYNKH CBOMX TOBApHILEH C IMO3ULIHAN HPABCTBEHHBIX U
IIPaBOBBIX HOPM U € YYETOM OCO3HAHUS MTOCIEACTBUM ITOCTYIIKOB;

4) ¢opMUpOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHMsI [IEHHOCTEH 310pOBOTO U Oe3omacHOro odpasa >KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOILIEHMSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

COONIIOICHHsT TIpaBHJI OE30MacHOTO OOpaIleHUs] C BEIIECTBAMU B OBITY, NOBCEAHEBHOW >XU3HU, B
TPYZLOBOM JESATEIBHOCTH;

[IOHUMAaHUs LIEHHOCTH IPaBWJ HHIAUBUAYAIBHOIO U KOJUIEKTMBHOIO O€30IIaCHOIO IIOBEICHMS B
CUTYyalUsX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJEH;

OCO3HAHMS TOCIECTBHIA M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUSI aKOTOJIsl, HAPKOTUKOB,
KYpeHHUs);

5) Tpy/10BOT0 BOCIUTAHUS

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEILCKOM JeATENbHOCTH, OOLIECTBEHHO
I10JIE3HOM, TBOPUECKOM U JIPYIHX BUJAX JESATEIbHOCTH;

YCTQHOBKM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COLMAIbHON HaIpaBIEHHOCTH (B
pamKax CBOEro Kjiacca, IIKOJIbI);

UHTEepeca K IMPaKTHUYECKOMY HU3yuYeHHIO Npodeccuil pa3iIMyHOro poja, B TOM YHUCIE Ha OCHOBE
IIPUMEHEHHUS [IPEIMETHBIX 3HaHUH 110 XUMUH;

YBa)KCHHUS K TPYLY, JIIOASIM TPyJa U pe3ysIbTaTaM TPYLO0BOM IEATENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUAYAJIBHOW TpAeKTOpHHM O00pa3oBaHus, Oymymiei
npodeccun M peanu3alMd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRa;

6) IK0JIOTHYECKOTO BOCTIHTAHUS:

9KOJIOTMYECKH 11eJ1IeCO00Pa3HOro OTHOLIEHUS K MPHUPOJE KaK MCTOYHHUKY CYHIECTBOBAHMSI KU3HU Ha
3emie;

MMOHUMAaHHUS II100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME MPUPOAHON U COLIMAIIBHOM CPEIbI;

OCO3HAaHHS HEOOXOJMMOCTH WCIOJIb30BaHUS JOCTMOKEHUH XUMHUHU I PEIIeHUs BOIPOCOB
palMOHAIBHOTO TPUPOAOIOIB30BAHUS;

AKTHUBHOTO HEINPUATUSA JNEUCTBUM, NPUHOCSIIIMX BpEI OKPYKAKOUIEH NPUPOJHOM Cpene, YMEHHs
IIPOTHO3UPOBATh HEOJNATONPUATHBIE 3KOJOTMYECKHE TIOCIEACTBUS MNPEANPUHUMAEMBIX JCUCTBUH H
MPe0TBPALIATh UX;

HaJIM4YUsl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHHS, SKOJIOTMYECKON KYJIbTYpBI, ONbITa AEATEIbHOCTU
9KOJIOTMYECKOMN HaIlpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCSI UMHU B [T03HABATEIbHON, KOMMYHUKATUBHOM
U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO IPOTUBOCTOATH UJEOJIOIHU XeMO(pOoOHH;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HayKd M OOIIECTBEHHOU
MPaKTUKU;

MOHUMAaHMs CHEU(PHUKN XUMHHM KaK HayKH, OCO3HaHHs €€ poiu B (POPMUPOBAHUU PALMOHATIBHOTO
HAay4YHOTO MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBIeHUS 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE
OPUPOJBl U YENOBEKa, B TMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH W peleHHH NpoOJIeM COXpaHEHUs
MIPUPOIHOTO PaBHOBECHS;

yOSKIEHHOCTM B OCOOOM 3HAUMMOCTH XHMHUHM JUISI COBPEMEHHOM IMBMIM3AIMM: B €€
I'YMaHHCTHYECKOM HAINpaBICHHOCTH W BaXXHOM POJIM B CO3JJaHMM HOBOI 0a3bl MaTepUaNbHOMN KyJIbTYpHI, B
pelieHny Tiao0aibHBIX MPOOJIEM YCTOMYHMBOIO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOH,



MUIIEBOM M SKOJIOTMYECKON 0e30MacHOCTH, B Pa3sBUTHHU MEIUIMHBI, OOCCIIEYCHUU YCIOBHM YCIEIIHOTO
TPYZAa U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJ0Tr0 YjIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTU: TMOHHUMAHUSI CYIIHOCTH METOOB ITO3HAHHS, HCIIOJIB3YEeMbIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTHM MCIIOJIb30BaTh IOJTydaeMble 3HAHUS JUIsl aHalu3a U OOBACHEHMS
SBIICHUHA OKPYKAIOIIET0O MHUPAa W NPOUCXOJAMUX B HEM HM3MEHEHWH, YMEHHS JelaTb OOOCHOBaHHbBIC
3aKJIIOYEHHs HAa OCHOBE HAyyHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IOJYYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMMUYECKHE 3HAHUS [UIl pelIeHUs IpodiieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

MHTepeca K O3HAHUIO, UCCIIE0BATENbCKOMN 1A TEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BAaHHIO, K AKTHBHOMY
MOJIyYEHHIO HOBBIX 3HAHUI 110 XMMHUU B COOTBETCTBHHM C )KU3HEHHBIMU ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHBIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI
MertarnpeamMeTHbIe pe3yIbTaThl OCBOSHHS ITPOrPaMMBI 110 XUMHUH HA YPOBHE CpeIHEro ooiiero o0pa3zoBaHus
BKJIFOYAIOT:

3HaYMMble I (OpPMHUPOBAaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXIUCIHUILUTUHAPHBIC
(MexnpeaMeTHbIE) OOIeHay4Hble IOHATHUS, OTpPaKAlOIIME LEJIOCTHOCTh HAayyHOHW KapTHHBI MHpa H
cenn(UKy METOJIOB TO3HAHUS, HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwusi, BEUIECTBO, SHEPTHS,
SBJICHHE, IPOLECC, CUCTeMa, Hay4yHbI (DaKT, HNPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
UCClIeIoBaHKe, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE yueOHbIe neicTBus (mo3HaBaTebHbIE, KOMMYHHKaTHBHBIE,
peryiaTuBHbIe), obecrieunBatoniye (GopMupoBaHue (YHKIUOHAJIBHOW TIpPaMOTHOCTH M COLIMAJIbHOM
KOMIIETEHIIMH 00yJaroIuXcs;

CIIOCOOHOCTh OOYUArOIIUXCS HCIOJIb30BAaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE
3HaHUS U yHUBEpCalbHbIC yueOHbIE ICHCTBHS B IO3HABATEILHOM U COLMAIbHON MPaKTHKE.

MertanpeameTHble  pe3ysbTaThl OTPaXKAIOT  OBJIAJCHHE  YHUBEPCAIbHBIMA  y4eOHBIMHU
[103HABATEIbHBIMHY, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS

1) 6a30BbIe JIOTHUYECKHE TeHCTBHSI:

CaMOCTOATENBHO (POPMYITHUPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpENENATh LN JAEITeNIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU HMX JIOCTUKEHUS, COOTHOCHUTH
PE3YIBTATHI ACATCIIBHOCTH C MMOCTABJICHHBIMU LCIIAMU,

WCIONb30BaTh MPU OCBOEHUU 3HAHUW TNPUEMBI JIOTMYECKOTO MBIIUICHHS: BBIIACISATh XapaKTEPHbIE
IIPpHU3HAKU HOHATHH H YCTaHABJIMBATb HX B3aMMOCBA3b, HMCIIOJIb30BATh COOTBCTCTBYIOIIUC ITOHATUSA JIA
OO0BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHUI;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUH IJId KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H MEXIY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUEC PACCYKACHUA (I/IHI[yKTI/IBHI)IC, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBISBJIISATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSAX, (POPMYITHPOBATH BBIBOABI U 3aKIIOUYCHHS;

INPUMCHATE B MPOHCCCC IMO3HAHHA HCIOJIB3YEMBIC B XMMHUHU CHUMBOJUYCCKUC (3H3KOBBI€) Moaciu,
MpeoOpa3oBbIBaTh MOJICIbHBIE MPEJICTAaBICHUS — XUMHYECKH 3HaK (CHMBOJ) DJJEMEHTa, XUMHYECKas
dbopmyna, ypaBHEHHE XUMHUUYECKOW PEAKIIMUA — TP PEIICHUH y4eOHBIX MO3HABATEIBHBIX U MPAKTHUYECKUX
3a/a4, MPUMEHATh HA3BaHHbIE MOJENIbHBIC TPEJCTABICHUS [Jis BBISIBICHUS XapaKTEPHBIX IPHU3HAKOB
HN3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBHUS:

BJIaZICTh OCHOBAMHU METOJI0B HAYUYHOT'O IMO3HAHHW BEIIECTB U XUMHUYCCKUX peaxunﬁ;

dbopMynupoBaTh LEIM M 3aJadd HUCCIEJOBAHMS, WCIOJB30BAaTh IMOCTABIEHHBIE U CAMOCTOSITEIBHO
CCbOpMyJ'H/IpOBaHHI)Ie BOITPOCHI B KAYECTBE MHCTPYMCHTA ITO3HAHUA U OCHOBBI JJIA q)OpMI/IpOBaHI/ISI TUIIOTE3bI
10 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHHII;

BJIAZICTh HAaBbIKaMU CAMOCTOATCIBHOI'O IJIAHUPOBAHWA U IMPOBCACHUA YYCHHYCCKUX JOKCIICPHUMCECHTOB,
COBEpIICHCTBOBATh YMEHHS HAOMIOAaTh 3a XOAOM IMPOIEecca, CAMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pesyibTaT, GOpMyIUpoBaTh OOOOIIEHWS W BBIBOABI OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YIhTATOB
WCCIIeTOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpoAeTaHHON paboTe;



npuoOpeTaTh OMBIT YYCHHYECKOW HCCIENOBATEIbCKOW M TMPOEKTHOM JESTEIbHOCTH, MPOSIBISATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOAOB pEIIEHUs IPAaKTHUYECKHX 3ajad,
IIPUMEHEHHIO PA3JIMYHbIX METO0B MO3HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX HH(opManuu (HaydHO-TIOMYJApHAs JHUTEparypa
XMMUYECKOI0 COJEp)KaHUs, CIpaBOYHble HocoOusi, pecypcel MHTepHeTa), aHaIu3MpoBaTh HH(OPMALHIO
pa3NUYHBIX BUAOB H  (GOpPM TPEICTaBICHHs, KPUTUYECKH OLEHUBAThb €€ JOCTOBEPHOCTb U
HEIIPOTUBOPEYUBOCTb;

(GbopMyIHpOBaTH 3aMpoChl M MPUMEHATh pa3lIMYHbIe METOJbI MpPU MOUCKEe U oTOOpe MHopMauuy,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

pUOOpETaTh OMBIT MCIOJIB30BAaHM MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHbIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAaNbHYIO (hopMy mpencTaBieHUs MHPOPMAIUU (CXeMbl, rpaduKy,
JMarpaMMbl, TaOJIULbl, PUCYHKHU U JIpyTHe);

UCIOJIb30BAaTh HAay4YHBIH S3BIK B KaueCTBE CpeACTBAa MpH padoTe ¢ XUMHUYECKOH HH(popManuei:
IPUMEHATh MEXIpeAMeTHble ((pu3nueckue M MaTeMaTH4eCKHWe) 3HAKMW M CHUMBOJIBL, (HOpMYJIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJMYECKHE CPEICTBA HATJIAJHOCTH.

KoMmyHukaTnBHbBIEe yHHBepcaibHble YueOHbIe 1elCTBUSA:

3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYX/1a€MOI TEMbI B X0JI€ JUajiora /Ui JUCKYCCHH, BBICKAa3bIBATh
uaeu, GopmMynupoBaTh CBOU MPEIOKEHUS OTHOCUTEIHHO BBIIIOJHEHMS IPEAJIOKEHHOM 3a1a4u;

BBICTYIIaTh ~ C IIPE3CHTALlMEd  pE3y/lbTATOB  II03HABATEIBHOW  NEATEIBHOCTH,  ITOJIyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJHEHUM XUMHUYECKOIO HKCIEPUMEHTA,
IIPAKTUYECKON pabOThl IO UCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peaan3alui y4eOHOro MpoeKTa, 1
(bopMyIHpOBATH BBHIBOJBI IO PE3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUN MyTEM COTIACOBAHMS MO3HMIUN B
xozie 00CyX/1eHusI 1 00OMeHa MHEHHSIMH.

PerysasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1efiCTBUS:

CaMOCTOSITEJILHO IIJIAHUPOBATh U OCYILECTBIISITh CBOIO IIO3HABATEIBHYIO NEATENBHOCTD, ONPEIEIIs €€
e M 3aJa4d, KOHTPOJIMPOBATh U 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH MpEAjaraeMblii aaropuTM
JeUCTBUI IpU BBINOJHEHUH Y4€OHBIX M HMCCIEIOBATENbCKUX 3ajiady, BbIOMpaTh Hauboiee 3¢ddexTuBHBIN
CTOCO0 MX pEeHIeHUs C YU4ETOM MOTYYEeHHUSI HOBBIX 3HAHUHN O BEIIECTBAX M XUMHUYECKUX PEaKIUsIX;

OCYILIECTBIATH CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.
MHNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHMS HPOTpaMMbl [0 XMMHMHM Ha YIIIyOJE€HHOM YpPOBHE Ha YpOBHE
cpenHero oémiero oOpa3oBaHMs BKJIIOYAIOT cHElUpUUEcKHe g y4eOHOro mpeamera «XHUMHs» HaydHbIE
3HaHUS, YMEHUS U CIOCOObI AEHCTBUI MO OCBOEHHUIO, MHTEPHPETAlMU U NMPEoOpa30BaHUIO 3HAHUM, BHJIBI
JESITeIbHOCTH TI0 MOJIYYEHHIO HOBOTO 3HAHUS U MIPUMEHEHMIO 3HaHUH B Pa3IMYHBIX YU€OHBIX CUTYallUsX, a
TaK)K€ B PEaJbHBIX XU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XMMHEH. B mporpamme no XMMHH NpEAMETHBIE
pe3yJIbTaThl MIPEICTAaBICHBI IO FOJaM U3yYEHUSI.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

C(OPMHPOBAHHOCTh MPEJACTABICHUNA: O MaTepUAIbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX M
MT03HABAEMOCTH SIBJICHUIN MPUPO/IbI, O MECTE U 3HAYEHUH XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ pOJiu B
o0ecreYeHnn yCTOMUMBOrO pa3BUTHUS, B PELICHUU MPOOJIEM HKOJIOTHYECKOM, SHEPreTHYeCcKO U MUIIEeBOM
0€30MacHOCTH, B PAa3BUTHUU MEIWIMHBI, CO3JaHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHUKOB JHEPIUH, B
o0ecreYeHnn palMoHaIbHOTO MPUPOJIONIONIB30BaHMs, B (HOPMUPOBAHUH MUPOBO33PEHUS M OOIIEH KyJIbTypHhI
YeNoBeKa, a TAK)Ke IKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHCTEMOM XHMMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOINOJATarolue MOHATHS —
XMUMHUYCCKHIA 3JIEMEHT, aTOM, SIPO aToOMa, M30TOIbI, AJIEKTPOHHAS 000J0YKa aroMa, s-, P-, d-aTOMHbIC
opOuTaNy, OCHOBHOE M BO30YXJEHHOE COCTOSIHMS aToMa, THOpUAW3alMs aTOMHBIX OpOMTajnel, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHh OKUCIICHUS, XUMUYECKas CBA3b (KOBaJEHTHAs,
MOHHAs, MeTaJsIM4yecKas, BOJOpOJHAs), KpHUCTaNIMUecKas pemeéTka, XUMHUYECKas peaklus, pacTBOp,
ANIEKTPOJIUTBI, HEAIEKTPOJUTHI, JIEKTPOJUTHYECKAs] IUCCOLMALINS, CTENEHb JUCCOLMALMU, BOJOPOIHBIN
MO0Ka3aTeib, OKUCIUTENb, BOCCTAHOBUTENb, TETJIOBON 3 (EKT XMMUUECKON peakIMH, CKOPOCTh XUMUYECKOM
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUM U 3aKOHBI (Te€OopUs DIEKTPOJIUTHUECKON TUCCOLMALNY,



nepuoaunueckuid 3akoH J[.M. MenneneeBa, 3aKOH COXpPaHEHHs MACChl BEIIECTB, 3aKOH COXPAHEHHUS U
MPEBPAICHUS] SHEPrUM MPHU XUMHUYECKHX PpEAKIUAX, 3aKOH IOCTOSHCTBA COCTaBa BELIECTB, 3aKOH
JNEUCTBYIOLIUX MAacc), 3aKOHOMEPHOCTH, CHUMBOJIHMYECKUN S3BIK XUMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE IMOHMMAHMS NPUYUHHOCTH W CHCTEMHOCTH XHWMHYECKHMX SIBICHHI; COBPEMEHHBIE
MPEACTABJICHUS O CTPOCHHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HAJMOJIEKYJISIPHOM YPOBHSIX;
MIpEeACTaBICHUS 0 MEXaHn3Max XUMUYECKHUX peakuuii, TEPMOJMHAMUYECKUX
Y KUHETUYECKHUX 3aKOHOMEPHOCTAX UX MPOTEKaHUs, O XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX
cucTeMax; (pakTOJOTrHYeCKHe CBEICHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUH U O€30MacHOM HCIOJb30BaHUU
BOXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTHUYECKON JIEATEITHPHOCTH YEIOBEKA, OOIIMX HAYYHBIX
MIPUHLUIIAX XUMUYECKOT0 IIPOU3BOCTBA;

cOpPMUPOBAHHOCTh ~ YMEHUU: BBISBIATh  XapaKTEPHbIE NPHU3HAKK  MOHITHIA, YCTAHABIUBAThH UX
B3aUMOCBS3b, UCII0JIB30BaTh COOTBETCTBYIOIINE MOHATUA IPU ONMCAHWM HEOPraHMYECKUX BEIIECTB U X
IIPEBPAILICHMUI;

c(OPMUPOBAHHOCTh YMEHUS UCIOJIb30BaTh XHUMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBJICHHS (POopMys
BEILIECTB U YPAaBHEHUN XMMHUYECKUX peakiui, cucremaruieckyro HomeHkIaTtypy (IUPAC) u TpuBuanbHbie
Ha3BaHUs OTACJIbHBIX BEIIECTB;

c(hOPMUPOBAHHOCTh YMEHHUS ONPEIENISITh BAICHTHOCTh M CTETICHb OKHCIICHUS! XUMHYECKHUX JJIEMEHTOB
B COCAMHEHMSIX, BHJ XUMHYECKOW CBs3U (KOBAJCHTHAs, WOHHAs, METAaJUIMUECKas, BOJOPOJHAs), THII
KPUCTAJUTMYECKON peIéTKY KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCIMOCThH CBOICTB BEIIECTB OT BHJIa XUMUYECKON CBSI3U U
TUTA KPHUCTAUIMYECKOW pPEmETKH, OOMEHHBIH W JIOHOPHO-AKIEHTOPHBIA MEXaHU3MbI 00pa30BaHUS
KOBAQJICHTHOM CBSI3U;

c(OPMHUPOBAHHOCTh YMEHHI: KJIIACCU(UIIMPOBATh: HEOPraHWYECKUE BEIIECTBA 110 KX COCTaBy,
XUMHUYECKHUE PEaKIMH MO PA3IUYHBIM MpU3HAKAM (YHCIY U COCTaBy PEarupyroluxX BEUIECTB, TEIIOBOMY
3¢ (deKTy peakiuu, U3MCHCHUIO CTEIICHEH OKHCIICHUS 3JIEMEHTOB, OOpAaTUMOCTH, YIaCTHIO KaTaJIM3aTopa U
JpyTUe); caMOCTOATEIHHO BHIOMPATh OCHOBAHUSI U KPUTEPUU ISl KIACCU(PUKALUU M3YyUYaeMBIX BEIECTB U
XUMHYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHHS PaCKphIBaTh CMBICI Nepuoaunyeckoro 3akoHa JI. W. MennpeneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTY0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB M MOHOB XUMHUYECKHX
3JIEMEHTOB MepBOro—4yerBéproro nepuoaoB llepmoamueckorn cucrembl .M. Menneneea, HCHoONIb3ys
MOHATHS <«OHEPTETHYECKUE YPOBHHY», «IHEPreTHUSCKHE MOAYPOBHW», «S-, P-, d-aTOMHBIE OpOUTAIHY,
«OCHOBHOE U BO30YXKJIEHHOE YHEPTETHUYECKUE COCTOSIHUSI aTOMa; OOBSCHATH 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX COEJUHEHHUI Mo nepuojaaM u rpynnam [lepuoandeckoit cucremsr J.
N. MenneneeBa, BaJIeHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHUS HMX DIJIEKTPOHHBIX
000J104Y€K;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepru30BaTh (OMHUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TE€HETUUECKOW CBSI3U MEXKIY HEOpPraHU4eCKUMHU
BEIIIECTBAMH C IMIOMOIIIBIO0 YPAaBHEHUN COOTBETCTBYIOIINX XUMUUYECKHUX PEaKIIUIA;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CYIIHOCTh: OKHCIHUTEIHHO-BOCCTAHOBUTENIBHBIX PpEaKIUN
MOCPEJICTBOM COCTaBJICHUSI DJIEKTPOHHOTO OallaHca 3THUX pPEaKlHi; peakiuid HOHHOTO OOMEHa MyTEéM
COCTABJIICHMSI WX TIOJHBIX M COKpPAUIEHHBIX MOHHBIX YPaBHEHMM; pEaKUUid TUAPOIU3a; peakuui
KOMILIEKCO00pa3oBaHus (Ha MpUMEPE TUAPOKCOKOMIUIEKCOB ITUHKA U aTIOMUHHS);

c(OPMUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHHS XUMHYECKHX pEaKIHUid C
Y4ETOM WX DHEPreTHYECKUX XapPaKTEPUCTUK, XapaKTep H3MEHEHUs CKOPOCTH XHUMHUYECKON peakiuu B
3aBUCHMOCTH OT DPa3NUYHBIX (DAaKTOPOB, a TAKXKE XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHUS O]
BIIMSIHMEM BHEITHUX Bo3jaewcTBuil (mpunmun Jle [llarense);

chOpPMUPOBAHHOCTh ~ YMEHHS XapaKTEepU30BaTh XMMHUYECKHE pEaKIMH, JIeKallhue B  OCHOBE
MPOMBIIIJICHHOTO TIOMYYEHUsSI CEPHOM KHCIOTHI, aMMHaka, OOIIWe HAay4YHbIC MPUHIUIBI XUMHYECKUX
MIPOU3BO/JICTB; 1€IeCO00Pa3HOCTh MPUMEHEHHUSI HEOPTAHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C
TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIONB3A;

c(hOpMHUPOBAHHOCTbH BJIAJCHUS CUCTEMON 3HAHUN O METOJ]aX HAy4YHOTO MO3HAHUS SBICHUN MPUPOJIBI —
HaOtoIeHne, U3MEpeHHe, MOJEIMPOBAHUE, DKCIEPUMEHT (pealbHBI M MBICIEHHBIN), HCIOIb3yeMbIX B
€CTECTBEHHBIX HayKaX, YMEHHs IPUMEHSTh dTH 3HAHHS TP IKCIIEPUMEHTATFHOM UCCIICIOBAHUH BEIIECTB U



e OOBSCHEHHS XUMHYECKHX SBJICHHH, HWMEIOIIMX MECTO B MPUPOZE, MPAKTHUYECKOW NEeATETHLHOCTH
YesloBeKa U B TIOBCETHEBHOM JKU3HU;

Cc(OPMHPOBAHHOCTh yYMEHUS BBIABIATH B3aMMOCBSI3b XMMUYECKMX 3HAaHMA C TOHATHSAMU U
MPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAyYHBIX TMPEAMETOB uig 0ojiee OCO3HAHHOTO IMOHUMAaHMS
MaTEpUaIbHOTO EJUHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHUS MPOBOAUTH PACUEThI: C KCIOIb30BAHUEM IOHATUH «MaccoBasi HOJsSA
BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIEHTPAIMs»; MAcChl BELIECTBAa MM 00BbEMA rasza 1o M3BECTHOMY
KOJMYECTBY BEIECTBA, Macce WM O0bEMY OJHOrO M3 YYAacTBYIOIIUMX B pEAKLUU BEUIECTB; TEIJIOBOIO
sdexTa peakuy; 3HAYCHHS BOJOPOJHOTO MOKas3aTes pPacTBOPOB KHUCIOT W INEIOYeld C HM3BECTHOM
CTENEeHbIO UCCOLMALMU; Macchl (00bEMa, KOJMMYECTBAa BEIIECTBA) MPOAYKTAa pPEAKIHMH, €CIU OJHO U3
HMCXOJHBIX BELIECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MACCOBOM JOJIEW pACTBOPEHHOIO BEIECTBA U
JaHO B U30BITKE (MMEET MPUMECH); IOJIM BbIXO/1a MPOJYKTA peakuu; 00bEMHBIX OTHOILLIECHUI ra30B;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSTENFHO IIAHUPOBATH U MPOBOJAUTh XUMUYECKUNA SKCIIEPUMEHT
(mpoBeseHHE peaklMii HOHHOTO OOMEHa, MOATBEPkACHHE KAaYeCTBEHHOIO COCTaBa HEOPraHMYeCKHX
BELIECTB, OIPEJEICHUE CPEAbl PACTBOPOB BEIIECTB C IIOMOIIbIO HHAMKATOPOB, W3YYEHHUE BIIUSIHUS
pa3nuyuHbIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKON peaklliy, pelleHHe SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMaM
«Metamiel» u «Hemeramib») ¢ coOirofeHHeM MpaBuUi 0E30MaCHOTO OOpamieHus C BEUIECTBAMU W
n1abopaTopHbIM 000pyI0BaHUEM, (POPMYIHPOBATH 1I€NIb UCCIIEOBAHUS, MIPEJCTABIATh B pa3auyHoOn (opme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

chOpPMUPOBAHHOCTh ~ YMEHUH: COONIOAATh IpaBWJIa IMOJIb30BAHHUS XUMHYECKOH TOCYAOH U
na0opaTOpHBEIM 00OpYAOBaHMEM, OOpalIeHHs C BEUIECTBAMH B COOTBETCTBHU C HMHCTPYKIUSAMH II0
BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUUYECKUX OIBITOB, YKOJOTUYECKH IIeIeCO00Pa3HOr0 MOBEACHUS B OBITY U
TPYJAOBOW JAEATEIBbHOCTH B IIEJIAX COXPAHEHHS] CBOETrO 370pPOBbs, OKPYXarolled NPUPOAHON cpenbl U
JOCTHXKEHHSI €€ yCTOMYMBOIO pPAa3BUTHUS, OCO3HABATH OMACHOCTh TOKCHYECKOTO JCHCTBUSI HA IKUBBIC
OpraHU3MbI ONPE/IEIEHHBIX HEOPTAaHUYECKUX BEILECTB, TIOHUMAs cMblci nokaszarens [1JIK;

c(hOpPMHUPOBAHHOCTh YMEHHII: OCYIIECTBIIATD IEICHAIIPABICHHBIN MOMCK XUMUYECKOH MH(pOpMaluu B
pa3IMyYHbIX HCTOYHHMKAX (Hay4yHass M y4yeOHO-HayyHas JIMTEpaTypa, CpeAcTBa MaccoBoW HH(popMaluwy,
WNuTtepHer u apyrue), KPUTHYECKU aHAJIU3UPOBATh XMMHUYECKYI0 HH(OpMaIHIO, NepepadbarbiBaTh €€ U
WCII0JIH30BaTh B COOTBETCTBUHU C MTOCTaBJICHHON Y4eOHOM 3a1aueH.

TEMATHYECKOE IIVTAHUPOBAHUE
11 KJIACC

Tematuueckoe maaHUpoBaHuE MO XuUMuK Juis 11 Kilacca cOCTaBICHO C Y4eTOM paboueil mporpaMMel

BOCIIUTaHMsI. BoCTTUTaTENBHBINM MTOTEHIIMA TAHHOTO YIeOHOTO MpeMeTa 00eCeunBacT Pean3auio

CIIEYIOIIUX IIeNIEBbIX MPUOPUTETOB BocmuTaHus o0yuatontuxcs O00:

1. Pa3BuTHE IECHHOCTHOT'O OTHONIICHHUS K TPYIY Kak OCHOBHOMY CIIOCOOY JIOCTHIKEHUS KU3HEHHOTO
OIaromnoydrs 4eloBeKa, 3aJ0Ty €ro yCIeurHoro npoecCuoHaAIbHOTO CaMOOTIPEIENICHUS U OLYIIEHUS
YBEPECHHOCTH B 3aBTPAITHEM JIHE.

2. Pa3BuTHE IIEHHOCTHOTO OTHOIIEHHS K cBoeMy OTeuecTBy, CBOEH Masoii u 601bI0i PomuHe kak MecTy,
B KOTOPOM YEJIOBEK BBIPOC M TIO3HAJ TIEPBBIC PAJOCTH M HEY/IauH, KOTOpas 3aBEIIaHa eMy MpeIKaMu 1
KOTOPYIO HYHO 00eperars.

3. Pa3BuTHE IICHHOCTHOTO OTHOIICHHMSI K MPUPOJIC KaK UCTOYHUKY KU3HH Ha 3eMJIe, OCHOBE CaMOro e¢
CYIIECTBOBAHMSI, HY>KJAIOIEICS B 3aIIUTE U TTOCTOSTHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKA.

4. Pa3BuTHE IIEHHOCTHOTO OTHOIIEHUS K 3HAHUSAM KaK HHTEJUICKTYAIBHOMY PECYpPCy, 00ECTICUHBAIOIIEMY
Oymayliee yenoBeka, Kak pe3yibTaTy KpOMOTIUBOTO, HO YBIEKAaTEIHHOIO YUeOHOTO Tpy/a.



Ne HanmeHoBaHue pa3esioB v TEM MPOrPaMMbI
/o

Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHH

11  Crpoenue aroma. [leproaudeckuii 3akon u [leproaudeckas cucrtema
XUMHYECKHX d1eMeHTOB J. 1. Menaeneena

1.2 Crpoenue BemectBa. MHOrooOpasme BeIecTB
13 Xwumuueckue peaxiuu

Hroro no pazneny

Pa3nea 2. Heopranuyeckasi xumust

2.1  Hemeramisl

2.2 Mertaibl

Hroro no pazneny

Paznen 3. Xumus v :Ku3Hb

3.1 Merto/pl MO3HAHUS B XUMUH. XUMHUS U )KU3Hb
Utoro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

Bcero

13

15
32
60

53
33
86

24
24
170

KonmdaectBo yacos

Kontponbubie
paboThI

IIpakTruueck
paboThI



