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PaGouast mporpamma o xumuu 10 - 11 kmaccoB cocTaBiieHa HA OCHOBAHHH CIIEIYIOLTUX
HOPMAaTUBHBIX JOKYMEHTOB:

*Denepanbubiii 3ak0H Poccuiickoit deneparuu ot 29.12.2012 roma Ne 273—-®d3 «O6
oOpa3zoBanuu B Poccuiickoit denepanuny;

e OI'OC ocuoBHOrO 00mEro obpazopanms (manee — PI'OC COO), yTBEep)ACHHOMY
npukazoM MunucrepcTBa npocsemieHus: Poccuiickoit @enepanuu ot 12 aBrycra 2022 roga Ne
732;

o ®I'OC cpennero obmero odopazosanus (nanee — DI'OC COO), yTBepKACHHOMY MPUKA30M
MunucrepcTBa 00pa3oBanus u Hayku Poccuiickoit @eaepanuu ot 17 mast 2012 roga Ne 413, u ¢
yuetoM [IprmepHOii OCHOBHOIM 00pa3zoBaTeIbHON MPOrpaMMbl CpeJHEro oOIIero oopa3zoBaHUs
(omobpena pemenreM DenepaabHOTO Y4eOHO-METOJMYECKOrO0 OOBEAMHEHUS 110 0OIeMy
o0Opa3oBanuto, mpoTokoin 2/16-3 ot 28 utons 2016 1.).

*[locranoBienue [ 71aBHOrO TroOCyIapCTBEHHOrO CaHMTapHOro Bpada Poccuiickoii
@eneparun ot 28.09.2020 Ne 28 «O6 yrBepxaenun canutapubix npasun CII 2.4.3648-20
"CaHUTapHO-IMHUIEMUOJIOTUYECKHE TpeOOBaHMS K OpPraHH3alUsM BOCHHUTAHUA U OOYYECHHS,
OTJIbIXa U 03/I0POBJIEHUSI JETEN U MOJIOACIKIY.

*DenepanbHble 00pa3oBaTeiIbHbIE MpOrpaMMbl (Mpuka3sl MuHmpocBemeHuss Poccun ot
Ne993 o1 16.11.2022 Ne 992);

* Ycraom MBOY «Kpacnomakckas COL umenn Cokonosckoro B.I1.».

OcHOBY OJX0/0B K pa3pad0TKe MpOrpaMMbl 10 XUMUH, K ONPEEIICHUIO O0IIEH CTpaTeruu
0o0Oy4deHHs, BOCHUTAHMs M Pa3BUTHUS O0YYAIOIIMXCS CPEICTBAMHU y4E€OHOrO MpeaMeTa «XUMUs»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE cOCTaBMIIM KoHLENTyanpHble nonoxenus I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepKaHUsI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHM K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHWE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpIIAIOIIUM 3TAllOM pealn3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LIEJTOCTHON CUCTEME XUMUYECKOTO 00pa3oBaHMsl. DTU IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOBI, (OPMHUPOBAHUS MHPOBO33pEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBbIO U NPUPOIHON Cpeje.
Peanusyercs xumuueckoe oOpa3oBaHHE OOy4arOIIMXCsl Ha YpPOBHE CpPEIHEro oOIlero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
ompezieNieHbl B MPOrpaMMe MO XUMHH ¢ Yy4€TOM CHenu(pUKH HayKd XMMHUH, €€ 3HAueHUs B
MO3HAHUM TPUPOJIBI U B MaT€pUAIIbHON KU3HU OOILECTBA, a TAKXKe C YUYETOM OOIIMX Lened U
IOPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHME CHCTEMbI CpelHero oOIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyr poJib B COBPEMEHHON
LIUBUJIM3AMHM, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBIIIIECHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe GOPMHUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHHUSI.

TecHO B3auUMOZIENCTBYsI C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS CTaja HEOThEMIIEMON
YacTbl0 MUPOBOHM KYJIbTYpbI, HEOOXOIMMBIM YCIIOBHEM YCIIEIIHOTO TPYAa U KU3HH Ka)JI0TO
yrneHa oOmiectBa. CoBpeMeHHass XWMHUs KaK HayKa CO3UJaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTMII HampaBjl€Ha Ha pelleHHe [I00aJbHbIX Mpo0JieM YCTOHYMBOIO pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIEBOM, IKOTIOTHYECKOH 0€30MMaCHOCTH U OXPaHbI
3JI0pOBBA.

B coorBercTBHM ¢ 0OOUmIMMM LEISIMM M NPHHLMIAMHU CpeIHEro oOIero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromMXcs, HEOOXOAMMYIO UM IS
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BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKJIIOUEHHS B KM3Hb COLUYMa,
IPOI0JDKEHH 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsromiuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypcehl — «OpraHuyeckas
xuMus» 1 «O01as 1 HeopraHuyeckast XuMUs», OCHOBHBIM KOMIIOHEHTOM CO/IEPKaHUSI KOTOPBIX
SBJISIOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMA 3HAHUI 10 HEOPraHUYECKONH XMMUU (C BKIIIOUYEHUEM
3HaHUH U3 001IeH XUMHUH) U OpraHuYecKoi Xumun. opMHUpOBaHNE JAHHOMN CUCTEMBI 3HAHHUI MTPH
U3y4eHHUH IpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3Hsl BEIIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxanus KypcoB — «Opranuueckas Xumusa» U «O01mas 1 HeopraHuuecKkas
XUMHA» chopMUpOBaHA B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IMOJX0Ja K M3Y4YEHHUIO
y4yeOHOro Martepuajia M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpPEACNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHHM CTPOCHHUS OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKMX U 3JIEKTPOHHBIX NPEJCTABICHUNH O CTPOCHHUM BEILECTB.
Ceenenus 00 u3yuyaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 10
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMHUU MOJY4aroT
pa3BUTHE C(POPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa30BaHUs MEpBOHAYaJIbHBIE
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUYECKON PEaKIIUHU.

[Ton HOBBIM YIJIOM 3peHUsl B IpeaMeTe «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO o00Iero o0pa3oBaHUs TEOPETHYECKHH Marepuail u
(akToJIOrMYeCKre CBEACHHS O BEUIECTBAX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsA» OO0yJaroIUMCs MPEJOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOT0 3aKOHA C OOIIETEOPETUYECKHMX W METOJIO0JIOTMYECKUX MO3UILIMM,
riy0Xe MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEMINNX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
INPUMEHEHUH, a TAK)KE 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononsserca B Kypcax 10 m 11 kmaccoB d2neMEHTaMM  COJEP)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XHMHH C JPYTMMHM HAayKaMH, pPacKpblBalOT €€ poJib B II03HABATEIBHOU M
PAKTUYECKON JEsITeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBa)KEHUS K IMpoIeccy
TBOpPYECTBA B 00JIACTH TEOPUH U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUYMMBIX NMpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMALMIO M MPUMEHATh €€ Ul MONOJIHEHUs 3HAaHUM, pereHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1ienom copepxanue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHs OPUEHTHUPOBAHO Ha (hOpMUpPOBAHHE Y
00yyarouuxcsi MUPOBO33PEHYECKON OCHOBBI /ISl MOHUMaHUS PUIOCO(DCKUX HAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHUYECKOI0 M OPraHnYeCcKOro Mupa, o0ycIOBIEHHOCTb CBOWCTB
BEIIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH IMyTEM 3KCIIEpUMEHTA
U pELIeHHs NPOTUBOPEUYUH MKy HOBBIMU (PaKTaMH M TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PELICHUH IKOJIOTUYECKUX MpoOsieM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3JJaHMs HOBBIX TEXHOJIOTHI U MaTEpUasIOB.

B nutane penienust 3aja4 BOCIUTAHUS, Pa3BUTHS M COLIMATTU3ALUN 00YYarOIIUXCsl IPUHSATHIE
IPOrpaMMOl MO XUMHHM NOAXOABI K ONPEJIEICHHUIO COJEpKAaHUS M IIOCTPOEHUsS IIperMeTa
pelycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUM, MMeIoUX 0a3oBoe
3HaYeHHE Uil PaA3JIMYHBIX BUIOB JEATENBHOCTH: pEUIeHUs MpoOsieM, TOWCKa, aHalu3a u
00paboTKku HHpOpMAIMK, HEOOXOMUMBIX JJsi TNPUOOPETEHHs OMNblTa MPAKTUYECKOW U
UCCJIEIOBATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUU.

B nmpakTtuke npenojaBaHusi XUMHH Kak Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, Tak U
Ha ypOBHE CpEAHEro o01ero oopa3zoBaHus, IPH ONPEIETICHUH COIePKaTeIbHON XapaKTepUCTUKU
Hene u3ydeHus IpelMeTa HalpaBiIeHHEM [E€PBOCTENEHHOM 3HAYMMOCTU TPaJULMOHHO



npu3Haércss (GOpPMUPOBAHME OCHOB XHMMHUYECKOM HAayKM Kak O0O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON JI€ATEIbHOCTH YEIOBEKA U KAK OJJHOI'O U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOYKHM 3PEHHsI TaKOW MOJXOA K ONPEICNICHUIO IeNiel H3y4YeHUS
IpeIMeTa SIBJISIETCS BIIOJIHE ONPABIAaHHBIM.

CornacHO NaHHOM TOYKE 3peHUsl IVIABHBIMHU LEISAMH H3y4eHHUS IpeaMera «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsITOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUW KaK Ba)KHEHIIEH cocTaBlstolIei
€CTECTBEHHO-HAYyYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIE MOHSTHS,
dbyHIaMeHTallbHbIe 3aKOHBI M TEOPHUH XHMHHU, OCBOEHHE $3bIKa HAayKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX PEaKIyii, HeOOXOAUMBIX Ul MPUOOPETCHUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SIBJICHUI, UMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJIOACHHWEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJCHHEeM TMpaBUil OE30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa LieJe U 3a/J1a4 U3yuyeHus MpeaMera B
IIporpaMMe 1o XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMM ITPUOPUTETAMU B
cucTeme cpeaHero odmiero oopazoanus. CerofHs B MpenoJaBaHUU XUMHUH B OOJIbIIEH CTENIEHU
OTJAETCS IPEANOYTEHUE IPAKTUUECKON KOMIIOHEHTE COJIEpKaHusl 00yUeHMsI, OPUEHTHPOBAHHOMN
Ha TOJATOTOBKY BBITYCKHHKA 00II€00pa30BaTENbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMH AKTUBHOTO
MOJTyYEHUs 3HAaHUN U IPUMEHEHHS UX B PEaIbHON KU3HU JJISl PeLICHUS MPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ 3tuM npu u3ydeHMM IpeaMera «XHUMHsS» JOMUHUPYIOLEE 3HAuYEHHE
MPUOOPETAIOT TaKUe LeJH M 32141, KaK:

ajanTtanus o0y4aromuxcs K yCI0BUSIM IMHAMUYHO Pa3BUBAIOILEr0Cs MUpa, GOpMUPOBAHKE
UHTEJUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K camM000pa30BaHHIO, COTPYJHHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PENICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIMX YHUBEPCAIbHOE 3HaUCHUE JUIS PA3IUYHbIX BUIOB JESATEIBHOCTH: PELICHUs MpoOIIeM,
MOWCKA, aHaimu3a W o00paboTku WHGOPMAIMU, HEOOXOIUMBIX I TPHOOPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE ISl OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHMS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHN3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSATENbHO IPHOOpETaTh HOBbIE 3HAHHUS IO XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHalu3a y4eOHOW U HayYHO-TIOMYIIpHONW HH(POPMALIUY XUMUIECKOTO
COJIepKaHus;

dbopmMHpoOBaHUE U Pa3BUTHE y O0YUYAIOIIMXCS aCCOIIMATUBHOTO U JJOTMYECKOT'O MBIIIUICHUS,
HaAOJII0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aromuxcs yOexk 1EHHOCTH B TYMaHUCTUYECKON HapaBIeHHOCTH XUMHUH,
e€ BaKHOW pOJM B PEUICHWU TIOOAIBHBIX MpPOOJeM palMOHAIBHOIO MPHUPOIOIOIB30BaHMS,
MOTIOJIHEHUSI SHEPTreTHUYECKUX PECyYpCOB U COXPAHEHMsI MPHUPOJHOIO PaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpex]HOT0 OTHOIICHUS K MIPUPOJIE U CBOEMY 3/I0POBbIO, @ TAK)KE MIPHOOPETEHUS
OTIBITA WCITOJIb30BAHUS TTOJIYYCHHBIX 3HAHWM ISl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XMUMHUYECKUMU SIBICHUSIMHU.
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B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «ECTeCTBEHHO-HAYYHBIC ITPEIMEThI.

OO1ee 4nciio 4acoB, OTBEACHHBIX Ul M3YYCHUS XMMHHU, HA 0a30BOM ypOBHE CPEIHETO
obmiero o6pazoBanus, coctapisieT 68 waca: B 10 kimacce — 34 gaca (1 gac B Heeno), B 11 kmacce
— 34 yacoB (1 yac B HEIETIO).

COJAEP)KAHUE OBYYEHUA

10 KUIIACC

TeopeTudyeckue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMer opraHnYecKOl XMMHM: €€ BOZHMKHOBEHUE, PA3BUTUE M 3HAYCHUE B MOJIYYECHUH
HOBBIX BEIIIECTB U MaTepHUaaoB. Teopusi CTpoeHUs opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOXKEHUA. CTpyKTypHble (OPMYIBl OPraHUYECKHX BEIIECTB. [ OMOJOrHs,
n30Mepusl. XMMHUUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o KIaccupUKaIMA OPraHUnIECKUX BenlecTB. HoMEHKIaTypa opraHndecKux
coeMHEHUH (cucTeMaTu4eckasi) ¥ TPUBHAIbHBIC HA3BAHUS BAYKHEHIIINX MTPE/ICTaBUTENEH KIaccoB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYEHUS BEIIECTB U UX MPEBpPALICHUMN: O3HAKOMJICHUE C
oOpa3lamMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HAOMIOJCHHE U ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAIICHUIO OPTAaHUYECKHUX BEIECTB IIPH HArpeBaHUH (TUIaBJICHUE, O0YTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHHUE, OMOJIOTMUECKUH psii. MeTraH W 3TaH — MpocTeliine
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XUMUYECKUE CBOMCTBA (peaKluy 3aMEIICHUs U TOPEHHS),
HaXO0XJIEHUE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTUUECKUH psii. DTUIIEH U MPONWIEH — MPOCTEeHIIne
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XUMHUYECKHE CBOWCTBA (pEaKIMW THAPHPOBAHUSA,
raJJoreHMPOBAHUS, THAPATALlUH, OKUCIECHHS U OJIMMEpH3alluN ), OJydeHHEe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metmnOyraaues-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJOTMYECKHH psiA. ALETUIEH —
OPOCTEHIINN MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuuu TUIpUPOBAHUS, TAJIOT€HUPOBAHMS, THApATAllMM, TOPEHMSI ), IOJTyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (QU3MUECKHE M XHMUYECKHE CBOWCTBa (peakluu
TaJIOTEHUPOBAHUS M HUTPOBaHMs), MOIY4YEHHE U NpuUMeHeHue. Tonyon:. cocmas, cmpoenue,
Qusuueckue u xumudeckue ceolcmea (Peakyuu 2aio2eHUpO8arUs U HUMpOB8aHuUs), noiyienue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
MPUHAJISKALMMU K pa3IMYHbIM KJlaccaMm.

[TpuposHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 U monyTHble HE(QTAHBIE Ta3bl.
Heds u e€ npoucxoxaenue. CnocoObl mepepaboTKu HeTH: TEPEroHKa, KPEKUHT (TEPMUYECKHIHA,
KaTtaauThuueckuit), muponus. Ilpoaykrel mnepepaboTku HedTH, HUX MpPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTKy.

DKCrepuMEHTAIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX NMpEBpallleHUui: 03HaKOMJICHHE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» 1 «Yroaby», MoaeaupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE NPAKTUYECKOW palbOoThI:
MIOJIy4YEHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnrle 3amaun.

Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Maccbl, 00bEMa, KOIMYeCTBa
MCXOJIHOTO BEIIECTBA MJIM TPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WIN IIPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs
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[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (peakUUu C AKTHMBHBIMU METaJJIaMH, I'aJIOT€HOBOJOPOJAMHU, FOPEHUE),
npuMeHeHue. BonopoiHele cBA3M MeX1y MOJIEKYyJaMU CUpTOB. JleficTBUe MeTaHoIa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroatoMHble CHMPTHI. OTUICHIVIMKONb W TIHUIEPUH: CTpOeHHE, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIETOYHBIMUA METAJNIAMH, KAUYECTBEHHAsl peakLus Ha
MHOIOaTOMHBIE CHMpPTHI). JlelicTBUE Ha oOpraHu3M desjoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

deHoul: cTpoeHUe MOJIEKYIbl, (PU3UYECKHE U XMMUYECKHEe CBOMCTBA. TOKCMUHOCTD (peHoa.
[Tpumenenue penona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTadbAErH]l: CTpoeHue, (u3nyeckue u
XUMHUYECKHE CBOMCTBA (PEAaKIMM OKHCIEHUS U BOCCTAHOBJIIEHMS, KAUECTBEHHBIE PEAKIIMH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NMUecKue U XUMUYECKHe CBOICTBa (CBOMCTBA, OOLIME /Ul Kilacca KUCIIOT, peaKIus
Tepu(UKaANNU), TONlydeHHe W npuMeHeHne. CTeapuHOBass W OJEMHOBAas KHCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

CrnoxHble 3pUpbl KaK NMPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, IU- U IoJucaxapuabl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapHa: OCOOEHHOCTH CTPOCHHS MOJEKYIbl, (pU3MUECKHEe W XUMHUYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ rugpokcuaom meau(ll), okucienue aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHoBneHue, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. PotocunTe3. PpyKTO3a KaK H30MEP TITHOKO3BI.

Kpaxman u nemionosa Kak npupojiHble noiaumepsl. CTpoeHue Kpaxmaiaa U LEJUTI0I03bL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCepUMEHTAJIbHbIE METOAbl W3Y4YEHMsI BEIIECTB W MX MPEBpAIICHU: MPOBEACHUE,
HaOJI0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEeHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
cnupToB (B3aumojeiicTBue raunepuHa c¢ ruapokcunom meau(ll)), ampaernnoB (okucineHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicteue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XHUMHMYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO
U3 UCXOJIHBIX BEIECTB WJIM MPOJYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coequHeHus. Pu3ndeckrue 1 XUMHUYECKre
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe TIiauIMHA). buojormuyeckoe 3HaueHHE AMHHOKHCIOT.
Ilentu b

benky kak nmpupoaHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAS U
TpPEeTUYHas CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJNKOB: THAPONU3, JCHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKcrepUMeHTalbHbIE METOJIbl M3YYEHHUsl BELIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONMCAaHNUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHAaTypalusi OEIKOB NpPHU HArpeBaHUU, IIBETHbHIE
peaxiuu OeIKOoB.

BbicokomouieKy IsipHbIe COeTUHEHHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpHU3aIiH, CpedHsss MouyieKyiaspHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3aLUs U TOJTMKOH/ICHCAITHS.
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OKCIIEpUMEHTAJIBHBIE METOJIbI M3Y4YECHHs BEIIECTB M HMX NPEBPALEHUI: 03HAKOMIICHHE C
oOpa3Lamu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMU opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI 4epe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak MU
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1e ecTecTBEHHO-HAY4YHbIC IOHSATHS: SIBIEHHE, HAy4dHbI (axT, TUmoTes3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCH(PHUKAIMA, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®uznka: MaTepus, SHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUM YPOBEHb,
BEILIECTBO, T€JO0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3NYECKHE BEIMYMHBI U €JMHULBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OEIKH, YIIeBOIbl, JKUPBI, (HEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, IOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThl, OCHOBBI PallMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE ITPENapaThl, MaTEpHaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC

Teopernyeckne 0CHOBBI XMMHHU

XuMHUeCKul syeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHas 000JIOUKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anmemenTsl. OCOOCHHOCTH
pacrpesiesieHus] JIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
DJeKTpoHHas! KOH(UTYpaLns aTOMOB.

ITepuognueckuit 3akoH u llepmomnueckas cucrema xumuueckux saemenrtos JI. M.
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M Ilepnoanuyeckoil cUCTEMBl XUMHUYECKHX
anemeHToB . MI. MenzeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUIbI XHUMHYECKON CBsI3W (KOBAJICHTHAs
HeMoJIsIpHasl U MOJIsIpHas, WOHHAsA, MeTaJuinyeckas). MexaHu3Mbl 0o0pa3oBaHMs KOBAJIEHTHOMH
XUMUYECKON CBsA3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTH.
DneKTpoOoTpULATENBHOCTh. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKyISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTH CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

IlonsaTHe 0 AUCHEPCHBIX cucTeMax. MICTMHHBIE U KOJIIIOMAHBIE pacTBOPLL. MaccoBas 1oss
BEIL[ECTBA B paCTBOPE.

Knaccugukaius Heopranmueckux coeinHeHnin. HomMeHkaTypa HeopraHn4eckux BeIecTB.
['eneTndeckas CBA3b HEOPraHWUYECKHUX BEIIECTB, IPUHAMICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Krnaccupukanus XMMHYECKUX peakiuil B HEOpPraHMYecKOW U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALICHUS
SHEPruy NPU XUMHUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3IM4yHbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecHe. DakTOpbI, BIUAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTnyeckas aucconuanus. CuibHble M cinabble 37eKTponuTsl. Cpeaa BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIasl, HEUTpaIbHAas, IIETOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M WX MPEBPALECHUN: JEMOHCTPALMS
tabmun «llepuoanueckas cucrema xumudeckux siaementoB J[. M. MenpeneeBa», u3ydeHue
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MoJeNled KPUCTAUIMUECKHX PEmETOK, HAOMI0JeHHe ¥ ONHCaHWuE JEeMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (pa3joKEeHHE NEPOKCHAa BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHIMKATOPA, PEAKIIUU
HMOHHOTO OOMEHa), MPOBEICHHE MPAKTUYECKOH paboThl «BiusHHE pa3nu4HbIX (AaKTOPOB HA
CKOPOCTbh XUMUYECKOU PEaAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MACCOBasi J0JIs BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannst. [Tonoxenue HemetawioB B [lepuonueckoit cucteMme XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa U OCOOCHHOCTH CTpOeHUsS aToMoB. Du3nWyecKHe CBOWCTBA HEMETAJLIOB.
AJToTponusl HEMETaUIoB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPeMHUS1) U UX COCMHEHUM (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOJAOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Metannel. [lonoxxenne meraiioB B [leproanyeckon CHCTEME XMMUUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000J0YeK aToMOB MeTayuioB. OOriue
¢uszndeckue cBoricTBa MeTauioB. CIlaBbl METAUIOB. DJIEKTPOXUMHUYCCKHH Psj HANPSKECHUH
METaJIJIOB.

XHWMHYECKHE CBOWMCTBA BAXKHEHUINIMX METAUIOB (HATPWH, KaJMW, KajbllUd, MAarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHECHUMN.

O61mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHenne MeTaioB B ObITY U TEXHHKE.

DOKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHUs BEHIECTB U WX MPEBPALICHUN: HN3YYCHHE
KOJUTEKIIMU «MeTaljIbl U CIIaBbI», 00pa3Ii0B HEMETAILIOB, PEIICHHUE IKCIICPUMEHTAIIbHBIX 3a/1a4,
HaOJIOZICHUE M OINKCAaHHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aWMOCHCTBUE
TUJIPOKCHUIA aJTFOMUHUS C pACTBOpPaMU KHUCJIOT U II€JI0YEH, Ka4eCTBEHHBIEC PEaKIIMK Ha KaTHOHBI
METaJlIoB).

Pacuérnble 3agadu.

Pacuérer Mmacchl BenecTBa mwin 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacy€Thl Macchl (00bEMA, KOMMUYECTBA
BEII[ECTBA) MTPOIYKTOB PEAKIIMH, €CITU OJTHO M3 BEIECTB UMEET IMIPUMECH.

XuMHS U KM3Hb

Ponps xuMuun B oGecriedeHIH SKOJIOTUYECKON, SHEPTETUUECKOW U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyUYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIUH.

[Ipencrasnenus: 06 0OMIMX HAYYHBIX TPUHITUTIAX TPOMBIITUICHHOTO TTOJTYYCHHS BAXKHEUIIINX
BEIIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIHNE CTPOUTEIbHBICE MaTepHUabI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPackd, CTEKJIO, Ke€paMuKa, MaTrepuaibl AJs 3JIEKTPOHHKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC YI0OPEHHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MpaBHJIa HMCIOJIb30BAaHUsSl JIEKAPCTBEHHBIX MPENaparos,
npaBuia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKH3HHU.

MexnpeAMETHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpH W3YyYeHHH OOIIel U HeOpraHMYeCcKOil XUMUU B
11 xmacce ocyliecTBIsETCS Yepe3 MCIOIb30BaHNE KaK OOIUX €CTeCTBEHHO-HAYUHBIX MOHITHIA,
TaK W TOHSTHH, SBISIFOITUXCS CUCTEMHBIMH JIJISI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
HHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYIHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJACHHUE, OKCIEPUMEHT, MOJCIUPOBAHHE,
HU3MEpPEHHE, SIBJICHHE.
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®uznka: Marepus, dHEprus, Mmacca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaZnoOaKTUBHOCTb, MOJIEKYJa, YHEPreTUYeCKUN YpPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIlEeCTBa, (PU3NYECKUE BEJIUYUHBI U €AUHULIBI KX U3MEPEHHUSI, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKOocHCTeMa, Ouocdepa, MaKkpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonOrus: XMMHUYECKas MPOMBIIUIEHHOCTh, METAJLTYPIHsl, TPOU3BOJCTBO CTPOUTEIBHBIX

MaTcpHraJiosB, CEIbCKOXO03S1CTBEHHOE IMpon3BOACTBO, nuiiceBas MMPOMBIIIJICHHOCTD,
(bapMaHeBTI/I‘ICCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHUYCCKUX Impernaparos,
IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTcpuraioB, SJICKTPOHHAA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

JInuHOCTHBIE pe3yJIbTaThI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOydyaroIIMMUCS
pOTpaMM CpEAHEro o0Iero oopa3zoBaHMs (JIMYHOCTHBIM, METAIPEAMETHBIM M MPEIMETHBIM).
HayuyHo-meTonndyeckoli OCHOBOH Uil pa3pabOTKU IUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHUS
IPOTPaMM CPEIHEr0 O0IIEero 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MTOIXO.

B cOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETa «XUMUS» Ha YPOBHE CPEIHEr0 00111ero 00pa30BaHus BbIJECIICHBI
CJIEIYIOIIHAE COCTABIIAIOIINUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCHUUCKOW TPaXKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYyMe MOTUBALUU K 00yYEHUIO;

LIeJICHANPaBJIEHHOE Pa3BUTHE BHYTPEHHMX YOEKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPaAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYyJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HECHHBIE IJIAHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHHUS MPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIIMTATEIbHON JEATEIIBHOCTH B COOTBETCTBUHU C T'YMaHUCTHUECKHMH, COLIMOKYJIBTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM M HJA€aJaMH POCCUICKOTO Ipa)JIaHCKOro OOIIEecTBa,
IOPUHATBIME B OOILECTBE HOpPMaMH M IMpPaBUJIaMU MOBEICHMS, CHOCOOCTBYIOIIMMHU Ipolieccam
CaMOIIO3HAaHUs, CAMOPa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIINUXCSI.

JIMuyHOCTHBIE Pe3ylbTaThl OCBOCHUS NpenMeTa «XHUMHUS» OTpaxaroT chOPMHUPOBAHHOCTH
OTbITa O3HABATENILHOM U MTPaKTUUECKON NEATEIbHOCTH 00yUYaoUIXCs 110 pean3aliuy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS

0CO3HAHMSI 00YYAIOLMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENIbHBIX 3a/1a4, BHITOJHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTHUX
IIPU aHAJIKM3€ Pa3INnYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAclEIUI0 OTE€YECTBEHHOMU
XUMUHY;



11

YBa)XEHUsI K MPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHMSI TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNbTaT JIUTEIBHBIX HAONIOJICHUM,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpECA M T[O3HABATEIbHBIX MOTHMBOB B TMOJYYEHHH U IOCICIYIOLIEM AaHAIU3E
uH(GOpPMALIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIMH, CBSI3aHHBIEC C XUMUUYECKUMHU SIBJICHUSIMU, U IPUHUMATh
OCO3HAHHbBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IIOCTYNKH CBOUX TOBAPHUILEH C MO3ULIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEeH 310poBOTO M Oe3omacHoro obOpasza >KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHus MmpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAMHU B OBITY, MOBCEIHEBHOU
J)KA3HU U B TPYJOBOM JEATEIBHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS alIKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4€OHO-HCCIIEIOBATEIBLCKOM JICSITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aJa4 COLHAIBHOMN
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHUIO MPOQECCHil pa3aIuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY MHIMBUAYATHHON TPACKTOPUH 00pa3oBaHusl, OymyIien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) ’K0JIOrMYeCKOro BOCTIUTAHUA:

HKOJIOTMUYECKH 11eNIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUS TJI00AILHOTO XapaKTepa SKOJIOTHYEeCKUX MPOoOsieM, BIUSHHUS YKOHOMUYECKHX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIH30BAHMS JOCTUKEHUN XUMUH ISl PEIIEHUSI BOIPOCOB
PpaLMOHATBHOTO MPUPOAOTIOIb30BAHMS;

AKTUBHOI'O HENPUATHUS JEUCTBUM, NMPUHOCAIIMX BpEI OKPYKArOLIEeW NMPUPOIHOM Cperne,
YMEHUSI MPOTHO3UPOBATH HEOJATONPUATHBIE YKOJIOTHYECKUE TMOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIM4YWs PA3BUTOrO HKOJOTHMYECKOIO MBIIUICHUS, HKOJOTHYECKOW KYJbTYPhI, OIbITA
JEATENIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMoPoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTHKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JJaHUH IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIEM
MHUpPE KaK O €IMHCTBE IMPUPOABI U YEJIOBEKA, B IO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEW WU
pEIIeHUH IPOOJIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;
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yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBUWIM3ALUU: B €€
T'YMaHHCTUYECKON HANpaBICHHOCTH W BaXHOH POJIM B CO3JIaHMHM HOBOW 0a3bl MaTepHabHOU
KYJBTYpPBl, PEIIEHUH IJ100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPHEBOM,
OHEPreTUYECKOM, TMHUIIEBOH M DKOJOTHMYECKOW O€30MacHOCTH, B PAa3BUTUHM MEAMIUHBI,
00eCreyeHn! YCIIOBHH YCIIEIIHOTO TPy/Aa U 3KOJOIMYECKH KOMGPOPTHOH KU3HU KaXKJI0ro YjIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMaHMsA CYIIHOCTH METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIb30BaTh MOJIYyYaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXAlOIIEro MHpa U MPOUCXOJAIIMX B HEM HM3MEHEHHI,
yMEHHUS J1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCSI TAaHHBIX
C LIEJIbIO MOJIyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XMMUUYECKUE 3HAHUS JUUIS PELIEHUS Tpo0sIeM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpEeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMA TI0 XHMHU B COOTBETCTBHH C >KM3HEHHBIMH
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/Ia B Pa3InYHBIX cepax MpoecCHOHATBHON AeITEeTbHOCTH.

MeTanpeaMeTHble pe3yJibTaThl

MeranpeameTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUILITHHAPHBIC
(MeXnpenMeTHbIE) OOLIeHayUHbIE TIOHATHS, OTPAKAIOLIME LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienn(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHeprus, sBJECHUE, MpoLecc, CUcTeMa, HayyHbld (akT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIIe0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBMS  (TMO3HABaTelbHblE,  KOMMYHMKAaTHBHBIE,
perynsaTuBHble), oOecreunBaronie (GopMHUpoBaHUE (PYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHONW KOMIETEHIIMH 00y4aroIuxcs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIWCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpcalbHble y4yeOHble JAEHCTBUS B IO3HABATENbHON U
COLIMAIbHON ITPAKTHKE.

MeranpeaMeTHble pe3yNbTaThl OTPAKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMM MO3HABATEIbHBIMH /ICHCTBUSAMM:

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO  (POPMYJIUPOBaTh M aKTYaJlM3HpOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMmaTpuBaTth;

ONpeNeNaTh LENU JAEATeNbHOCTH, 33/JaBas HapaMeTpbl U KPUTEPHUH HX JIOCTUIKEHUS,
COOTHOCHUTD PE3YyJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LENSMU;

UCIMOJIb30BaTh IMPH OCBOCHMM 3HAHUWA TNPHUEMBI JOTMYECKOTO MBIIIICHUS — BBIACIATH
XapakTepHbIe TPHU3HAKK TIOHATHA W YCTAaHABIMBATh WX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIUE MOHITUSA JJIs1 OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UTS KJIacCH(UKAIIUH BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOWTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, 1€ TyKTUBHEIC, 10 aHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B pacCMaTPUBAEMBIX SIBICHUSAX, (DOPMYIMPOBATH BBHIBOJBI U
3aKJTIOUYEHHUS;

NPUMEHATHh B Ipoliecce MO3HAaHUs, UCTIONIb3yeMble B XUMHHM CHMBOJINYECKHE (3HAKOBBIE)
MO/JIEJH, TPe0OpPa30BbIBATH MOJIEIbHBIE IPECTABIECHNS — XUMUYECKHUI 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (OopMyna, YypaBHEHHE XUMHYECKOM peakuud — TpU peleHHH Y4eOHBIX
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MIO3HABATEJIBHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEIIbHBIC ITPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LEIM U 3aJadyd  MCCIEJOBAaHUS, HCIOJIb30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENIFHO C(hOpMyITUPOBAHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHUECKHX
9KCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
MPOTHO3MPOBATh €r0 pe3ylnbTaT, (OpMYyIUpOBaThH OOOOMICHWS H BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEA0BAaTEIbCKOM M IPOEKTHOM JEATEeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocobus, pecypcel HHTepHera),
aHaJIM3UPOBATh MH(OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUIECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCHOJIb30BAHUSA MH(DOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OPMY NIpeAcTaBICHUs UHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBl, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uH(popMaLuel: NPUMEHATh MEXIpeAMETHble ((u3NYecKue M MaTeMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgiageHne yHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOW TEMBI B XOJ/I€ JUAJIOTa W/WIN TUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (POPMYJIHUPOBATh CBOM MPEUIOKEHUS OTHOCUTENIBHO  BBITIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBINOJHEHUH XHMHUYECKOTO
HKCIEPUMEHTA, MNPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBONCTB HM3y4aeMbIX BEIIECTB,
peanu3anu y4yeOHOro mnpoekTa U (OpMyJIHpOBaTh BBIBOJBI IO pe3yslbTaTaM IPOBEAEHHBIX
UCCIIEIOBaHUM TyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUSI U 00MEHa MHEHHSIMU.

Osgi1aieHHe YHUBEPCAJIBLHBIMHU PeryJIsiTHBHBIMU 1efiCTBUAMM:

CaMOCTOSITENIBHO IJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIBHOCTD,
onpezenss €€ UeNU U 3aJaud, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOaHaIM3a U CAMOOIIEHKH.

IIpenmeTrHble pe3yJIbTaThl
10 KJIACC

[TpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(hopMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYUYHOM
KapTUHBl MHMpa, POJIM XMMUU B TIO3HAHUM SIBJICHUH MPUPOJBI, B (POPMUPOBAHUHM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMUMOW JUIsl pelleHus
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MPAKTUYECKUX 337ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO H
MIPUPOJHOM CpELIE;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOIOJATAOIINE
HOHATHUS (XUMUYECKUH JIEMEHT, aTOM, 3JICKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
3EKTPOOTPUIIATENIFHOCTh, XHMHYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHas Macca, MOJAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYIIA, pajuKal, U30MEPHUsS, U30MEpPbI, TOMOJOTUYECKUN psi, TOMOJOTH,
YIIIEBOAOPOABI, KUCIOPOA U a30TCOJEPIKAIINE COEIUHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUYECKUX
BeumiecTB A. M. bytiiepoBa, 3aKOH COXpaHEHUS MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHHUS, JEXKAIIUEe B OCHOBE IMOHMMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, IOJy4YeHUHU U 0€30IaCHOM UCIOJIb30BaHUU BAXKHEUITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOM JIEATENbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIC MPU3HAKH MOHSATHH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUN COCTaBAa, CTPOCHUS U
MIpEBPAICHUI OPraHUYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJb30BaTh XUMHUYECKYIO CHUMBOJUKY JUJISl COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIIEHHOM) GOpMyT OpraHUYeCKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEakUui, U3roTaBIMBaTh MOJEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUTSL WILTIOCTPALIUU UX XUMHYECKOTO U POCTPAHCTBEHHOTO CTPOEHHUS;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh PUHAIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy W CTPOEHUIO K OMNpeAeNnEéHHOMY KJacCy/Tpylmne COeIUHEHHM
(yrneBomopoibl, KHCIOPOJA M a30TCOAEpXKAllMe  COEIUMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COeMHEHUS), JaBaTh UM Ha3BaHusa Mo cuctemarnueckoir HomeHknatype (IUPAC), a takxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHUYECKUX BEIECTB (STUJIEH, MPOIMMJIIEH,
alleTUIICH, STWICHIVIUKOJb, TIULEpUH, (PeHon, ¢opManblIeruj, aueTanabIeruja, MypaBbUHAs
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAs KHUCJIOTa, CTEAPUHOBAs KUCJIOTA, TJIIOK03a, (GpYyKTO3a,
Kpaxmal, [eJUTF0JI03a, TTUIUH);

c(OpMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHUX
COeMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH TMOJOKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BemecTB A. M. byriepoBa A 00bsICHEHHS 3aBHCHMOCTH CBOICTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOWCTBA TUITUYHBIX MIPEICTaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHMYECKHUX BEILECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aleTuieH, OyraaueH-1,3, MmerwnOyraaueH-1,3, OeH3omn,
METaHOJ, ATaHOJ, ATUJIEHIJIMKO/b, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHas U YKCYCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmal, IeJII003a, aMHUHOYKCYCHAas KHCIIO0Ta), WIIIOCTPUPOBATh
TeHETUYECKYIO CBS3b MEKIYy HHMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLIUd ¢
UCTIONIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroib), CIOCOOBI HUX MEPEPadOTKH M MPAKTHUECKOE NPUMEHEHUE
IPOAYKTOB NEpepaboTKH;

c(OpPMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MIIM MPOAYKTa PEaKMu 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIH MPOJYKTOB PEAKIIH);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, MCMHOJb3yeMbIX B XUMHUU MPU HM3YYEHUH BEHIECTB U XUMHUUYECKHX SIBJICHUUI
(HaOmrofieHUe, UW3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAaHUE), MHCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHU B KOHKPETHBIX KU3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX
C BEIIeCTBaMHU U X MPUMEHEHUEM;
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c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHHUS XUMHUUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKILHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HarpeBaHUH, MOJy4YeHHE dTUJICHA M U3YYEHHE €ro
CBOWCTB, KAU€CTBEHHBIE PEAKIIMU OPIraHUYECKUX BEILIECTB, ICHATYpaIis OSIKOB TP HarpEBaHHH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MPaBUIIAMU TEXHUKH 0€30IIaCHOCTH P 00pallieHuu
C BEIIECTBAMH M JIADOPAaTOPHBIM O0OpPYIOBaHHMEM, MNPEICTABIATH PE3yJIbTaThl XMUMUYECKOTO
JKCIIepUMEHTa B (opMe 3amucH YpaBHEHHM COOTBETCTBYIOUIMX peakuuil U (opMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHYECKYI0 HHGOpPMAIUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmaru, UHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOJaTh MpaBWJIa JKOJIOTUYECKU II€JIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH MEATETBHOCTH B LEISAX COXPAHEHUS CBOETO 37I0POBbI U
OKPY’KaloIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JICHUCTBHS HA JKUBbIE OPraHU3MBbI
ONpeAeNEHHBIX OPraHMYeCKUX BELIECTB, NMOHMMas cMbici mnokaszarens [I/JIK, noscHsaTh Ha
npuMepax crocoObl YMEHBIUICHHUS M MPEJOTBPAIICHHUS X BPEAHOTO BO3JICHCTBUS HA OPTaHHU3M
YEJI0BEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

JUTSL CTICTIBIX U CITA00BUASIINX O0YYAIONIMXCS: YMEHHUE UCTIONB30BaTh PelbehHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuueckas XUMHUsD) OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O XUMHUECKOM COCTABISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XVMMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBINUICHUS H
KYJIbTYPbl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOJUMOW I pEelIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYeCKd OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 30POBBIO U
IIPUPOJHON Cpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHHW, KOTOpass BKIKOYAECT: OCHOBOIOJATAOIINE
HOHSTHS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJTIMYECKass ~ pelETKa, TUIBI XMMHWYECKHMX  PEaKIHUil, pacTBOp, d3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAS JUCCOLMALMUSA, OKUCIIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakliiy, XMUMUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUIECKON
auccounuanuy, nepuoandueckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHHUs M NPEBpAllleHUs SHEPTUU NPU XUMHUYECKHX PEaKlMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUH, MUPOBO33PEHUECKHE 3HAHUSA, JIEKAIIUE B OCHOBE IOHUMAaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU M 0e30MacHOM MCIIOJb30BAaHUM BA)KHEHIIMX HEOPTaHUYECKHUX BEIIECTB B
OBITY U IPAKTUYECKOMN JAEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbBIE MPU3HAKH MOHSATHH, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHS IPHU OMUCAHUU HEOPraHMYECKUX
BELIECTB U UX MPEBPAILEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUUYECKYIO CHUMBOJUKY ISl COCTaBJICHUS
dopMyn BemIeCTB M YpaBHEHHUH XUMHUECKUX PpEaKIuil, CHUCTEeMaTHYeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId Tas3,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETaml€éHash U3BECTh, MUThEBas COAQ, MUPUT U
ApyrHe);

c(OpPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MIOHHA,
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MeTaJIJIMYecKasi, BOJOPOJHAsA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKON PEIIETKU KOHKPETHOTO
BEIIECTBA (aTOMHAas, MOJEKYJSpHAs, WOHHAsA, META/UIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COETHHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAHABIMBATH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECCTB
[0 X COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe CoeIuHEeHuN (pOCThie BEllecTBa — METAJUIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUJIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICI mepuoanyeckoro 3akona JI. U.
MenneneeBa ©W = JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c()OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh dJJCKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 1eMeHTOB 1—4 nepuonos llepuoauyeckoit cucteMbl XuMuueckux 3aemeHToB /1. U.
MeHieneeBa, HCIOJB3YSl TOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAINY», «IHEPIETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBONCTB XMMHUYECKHUX OJJIEMEHTOB M HX
COCIMHEHUH 110 nepuogam U rpynnam [lepuogudeckoil cucreMbl XUMHUECKUX 1eMeHToB 1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOIINE XUMUIECKIE CBOHCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMHU C IIOMOIINBI0 YpPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLUM;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATH XMUMHYECKUE PEAKIUU MO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroliuX BElIeCTB, TEIIoBOMY 3(PQeKTy peakuuu,
M3MEHEHUIO CTETICHEW OKUCIICHUS SJIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKLUN pa3UYHBIX TUIIOB, MOJHBIC
U COKpAIEHHBIC YPaBHCHUS PEaKIUii MOHHOTO OOMEHA, YUWTHIBAs yCIIOBHUS, MPH KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHMH NPOBOIAUTH PEAKLUU, MOATBEPXKIAIOIINE KAaYeCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIO3HABATh OINBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii IoCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aericTBus (mpunnun Jle [larense);

c(hOopMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMUUECKHE MPOIIECCHI, JIEKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOJIY4€HUS CEpPHOW KHUCIOTH, aMMHakKa, a Takke CGHOPMUPOBAHHOCTD
MpEACTaBICHU 00 OOIIMX HAYYHBIX MPUHIUINAX W IKOJOTUUYECKHX MPOOIeMax XUMHUYECKOTO
MIPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJUTH BBIYUCICHHUS C WCIOJIH30BAHUEM TOHSTHS
«MaccoBasi JIONs BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKUX
peaKIsIX, MacChl BelIeCTBa WK 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, TETIOBOrO 3¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUSI MACChl BEIIECTB, MPEBPAIIECHUS U COXPAHECHUSI SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COONIO/IATh MpaBUjia MOJB30BAHUS XUMUYECKOW MOCYA0N U
nabopaTOPHBIM 000PYIOBAaHKUEM, a TAK)KE MPaBHUJia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBIMOJTHATh XUMHUYECKUNW DSKCIIEPUMEHT
(paznmokeHue TEpOKCHUIA BOJOPOAa B MPHCYTCTBUHM KaTalu3aTopa, OMpPEIEICHHUE Cpebl
pPacTBOPOB BEMIECTB C MOMOIIBI0 YHHBEPCAIHPHOTO MHAWKATOPA, BIUSHUE PA3THIHBIX (PAaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peakllMd MOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynbdart-, kKapOOHAT- W XJIOPHA-aHUOHBI, HA KaTHOH aMMOHWUSI, PEIIEHNUE IKCIIEPUMEHTATbHBIX
3a7au 1o temam «Mertamibly U «HeMmeramnbl») B COOTBETCTBUM C MpaBUJIAMU TEXHHUKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BEHIECTBAMU U J1JAOOPaTOPHBIM 000pYAOBAHUEM, IIPEJICTABIIST
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pe3yNbTaThl XUMUYECKOTO JKCHEpUMEHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHGOpMAIUIO,
MOJIy4aeMYyI0 U3 pa3HbIX HICTOYHUKOB (Cpe/ICTBA MACCOBOM KOMMYHHKaLUU, IHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUH COONIIO/IaTh MpaBUja HKOJOTMUYECKHU IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIENISAX COXPAHEHHUS CBOETO 3I0POBBS H
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1J[K, mosicHITh Ha mpuMepax CrocoObl
YMEHBLIEHUS U NIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsl O0y4aroluXcs C OrPAaHMYCHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUISL CJICTIBIX U CJIA0OBUASIIUX 00y4arOIIUXCsl: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
Ne | HammeHoBaHue pa3iesioB | YueOHbIe KonTposibHbIe IIpakTuyeckue IPO/IIOP
n/n H TeM 4achl padoThI padoThI
1 TeopeTnueckue OCHOBBI 3 bubnuoteka
OpraHUYeCKON XUMUHU [HOK POII
bubnmnoreka
2 VYTI1eBOIOPOIBI 13 1 1 [TOK P3III
3 Kucnoponcoaep:xaine 13 1 1 bubanoreka
OPraHUYECKHE COCTMHEHHUS [HOK POII
4 AzoTcoaepikarime 3 bubnuoreka
OPraHNYEeCKHE COCTMHEHUS LHOK POIII
5 BricokomouiekynsipHbie 4 bubnuoTeka
COCMHEHUS [HOK POII
OOmree KOJMYECTBO 4YACOB IO 34 2 5
nporpamMmme
TEMATHUHYECKOE IIVIAHUPOBAHUE
11 KJIACC
Ne |HammenoBanme pa3iesioB U |YueOonble |Kourpoabubie |IIlpakTuueckue PO/LIOP
n/m_|tem 4ackl padoThI padoThI
bubnuoreka
Teopernueckue OCHOBBI [HOK
1 13 1 1 .

XUMHH https://m.edsoo.ru
[7f41837¢
bubnuoteka
[HOK

2 Heopranunueckas xumust 17 1 2 https://m.edsoo.ru
[7f41837¢
bubnuoteka
HOK

3 KHMHS 1 HKASHD 4 https://m.edsoo.ru
[7f41837¢

OOmiee KOJMYECTBO YACOB 110 34 5 3

nporpamme



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

 Xumus / Tlabpuenssa O.C., OcrpoymoB W.I'., CnankoB C.A., AKUHOHEpPHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»

* Xumus, 11 kmacce/ I'abpuensu O.C., Octpoymos W.I'., Cnaako C.A., AKinoHepHOE OOIIECTBO
«3marenncTBO «lIpocBemienune»

METOIUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

Xumus, 10 xmace/ Pymsutuc I'.E., @enpnman ®.I'., Aknumoneproe obmectBo «M3maTrenbcTBo
«IIpocsemeHue»

Xumus, 11 xmace/ Pymsutuc I'.E., @enpnman ®.I'., Aknumoneproe obmectBo «M3maTrenbcTBo
«IIpocsemeHue»

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/subject/29/
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