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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YPOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa30BaTEeNbHONW MPOTpaMMBI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmum mpenojgaBaHust yaeOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit @enepanuu, peaqu3yonux OCHOBHbBIE
o0Opa3oBaTesbHbIC MPOrPaMMBI, U OCHOBHBIX MOJIOKEHUH «CTpaTreruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit ®enepanun Ha nepuon 1o 2025 roga» (Pacnopsixenue [Ipasutenscta PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMBI IO XUMUH, K OTIPEICICHUIO 00IIel CTpaTeTuu
00y4eHHs, BOCTIUTAHUS M Pa3BUTHUS OOyJarOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUsD»
g 10-11 xitaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIENTYyalbHble nojoxkeHuss ®I'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LIEJIeH, coepKaHus, Pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOTbEMJIEMOM 4acThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3alidid Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIIOYEBBIX
LEHHOCTEH, MPUCYIINX LETOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHusl. DTH LICHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U O0IIEH KyJIbTyphl YeJIoBeKa, a
TaK)Ke 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHOU cpeje.
Peamuszyercs xumuueckoe oOpa3oBaHuMe OOyJarOIIMXCS Ha YPOBHE CpPEIHETO OOIIero
o0pa3oBaHUs CpeACTBAMU y4eOHOTO MpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOEHHE KOTOPOTOo
OINpeNieNieHbl B MPOrpaMMe MO0 XUMHU C Y4€TOM clneuu(UKHd HAyKHM XMMHH, €€ 3HA4YEHUs B
MO3HAHUU MPUPOJBI U B MaT€pPUAIBHOM XKHU3HHM OOLIECTBA, a TaKke ¢ y4éTOM OOLIUX LeJe U
IPUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE CUCTEMBI CpelHero oOIiero
obpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHMHM HOBOW 0a3bl MaTepUaIbHOW KynbTyphl. OHAa BHOCHUT CBOM BKJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €IMHCTBE MPUPOJIb] U YETIOBEKA, KOTOpoe GOPMHUPYETCS B XUMUH Ha
OCHOBE IOHMMAaHUS BEILECTBEHHOTO COCTaBa OKPYXKAIOILEro MHUpPA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aUMOIEHCTBYSI C JPYTUMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTajla HEOThEMIIEMOM
YaCcThI0O MUPOBOW KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIELUIHOTO TpyJa U KH3HHM KaKIOro
yineHa oOmectBa. CoBpeMeHHas XHMMHUS KaK HayKa CO3WJaTelbHas, KaKk HayKa BBICOKHMX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TIJ00aJbHBIX MpoOJieM YCTOHYMBOIO pa3BUTHS
YeJI0BEUECTBA — ChIPhEBOMN, SHEPIreTUUECKOM, MUIIEBOM, IKOJIOTHUECKOH O€30I1aCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOmIMMM LEISIMH M NPUHLMIAMH CpeAHero ooduiero oOpa3oBaHus
conepxanue npeamera «Xumush» (10—11 xnaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOyd4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO BKIIOYEHHS B JKU3Hb COIIMYMA,
IPOJ0JDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHMs KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOM HAayKU: CUCTEMa 3HAHUI MO0 HEOPraHMYECKOW XMMUHU (C BKITIOUEHHEM
3HaHUH U3 001IeH XUMHUH) U OpraHuYecKor XuMUU. POpMHUPOBAHNE JAHHOM CUCTEMBI 3HAHUH TIpU
M3yYEHHH TpeMeTa 00ecreurnBaeT BOZMOKHOCTh PACCMOTPEHHS BCETr0 MHOTO0Opa3us BEIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 HeopraHmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOTO MOJX0Ja K W3YYCHHUIO
y4yeOHOTO Martepuana u OOyCIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEILECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPHHM CTPOEHMS OPraHMYECKUX COEIMHEHUH, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3ydaeMbIX B KypCE€ BEILLECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHWs IE€pBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWVCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMus» 0a30BOTO YpPOBHS paccMaTpHUBAETCs
W3Y4YEHHbII Ha YpPOBHE OCHOBHOTO 0O0IIero oO0pa3oBaHUS TEOPETUUYECKHM MaTrepuan Hu
(haKkTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJNYECKOTO0 3aKOHA C OOIIETEOPETUYECKHMX W METOJ0JIOTMYECKHX MO3UIU,
riIy0Xe IMOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeit 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWK O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUS, HWMEKOLUMU
KyJIbTYpOJOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XUMHU C JAPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHHUS K IpoOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO WM JIMYHOCTHO 3HAUUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIHBATh MHGOPMAIUIO ¥ IPUMEHATH €€ AJIs MOTOJHEHHUsS] 3HAHUM, pellieHus
VMHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B memnoM coxepxanue
yueOHOro npenMera « XUMUsS» JAHHOTO YPOBHS U3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuarouxcs MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUSI HIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN ITyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHIl MeXay HOBBIMU (aKTaMU M TEOPETHUYECKHMMH MPEIIOChUIKaAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOieM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B nutane perenus 3a1a4 BOCHUTAHUSA, Pa3BUTHI U COIIMANIN3ALNUN 00YYarOIIUXCS IPUHSATHIC
MpOorpaMMON MO XMMHHU MNOAXOAbl K ONPEICICHUI0 COJEPKAHUS U IOCTPOEHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHHUBEPCAIBbHBIX y4eOHBIX NEHCTBUN, HUMeronux 0a3oBoe
3HaUEHUE [UIs PA3IMYHBIX BHJIOB JEATEIbHOCTH: pPEIICHUS MpoOieM, MOHCKa, aHalIu3a U
00paboTkn wHMOpMaIMK, HEOOXOAUMBIX JJII TPHOOPETCHHUS OMbITa IPAKTUYECKOW U
HCCIIEA0BATENbCKOM AEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHMUMU.

B mpakTuke npenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE CpeJIHero o0I1ero oopa3oBaHus, P OMPEEICHNUN COIePKaTeIbHON XapaKTePUCTHUKU
nened M3ydeHUsl MpeAMeTa HalpaBICHHUEM NEPBOCTENEHHOW 3HAYMMOCTH TPATULMOHHO
npu3Haércss  (QopMHpOBaHHE OCHOB XMMHUYECKOW HAyku Kak OONacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEIOBEKA U KaK OJTHOTO U3 KOMIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUKHM 3pEHUS TaKOM MOJXOJ K OMNPENEICHHUIO IeJed W3y4eHHs
MpeAMEeTa SIBJSETCS BIIOJIHE ONPAB/IaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEJISAMH U3Y4YEHHs MNpeamera «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYECCKHMX 3HAHWUU KaKk BaXHEHIIEW COCTaBISIOMICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAaHUE CYIIHOCTH JIOCTYIHBIX O0OOOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE M pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMECHHUI OPUEHTUPOBATHCS B
MHUpE BEIICCTB M XUMHUYECKHX SBJICHUH, UMEIOIINX MECTO B TIPUPOJIE, B IPAKTHUSCKON U
MOBCEIHEBHOM JKU3HU;

e pa3sBUTHEC YMEHUW U CHOCOOOB [IEATCIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM U
OOBSCHEHUEM XHMHUYECKOTO OJKCIEPUMEHTa, COONIOJICHHEM TMpaBwi 0e30macHOro
oOpaleHus ¢ BEeIeCTBAMH.

Hapsimy ¢ atuM, copepikarenbHas XapaKTEpPUCTHUKA IeJieH M 3a7ad W3YYCHHUS MpeIMeTa B
MPOrpaMMe 10 XHMHH YyTOYHEHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoanusi. CeroHs B MpernolaBaHu XUMHUH B OOJIbIIICH CTETIEHN
oTIa€Tcs MPeoYTEeHUE TIPAKTHYECKON KOMIIOHEHTE COJICPIKaHUs 00YICHHS, OPUCHTUPOBAHHON
Ha MOJATOTOBKY BBIMYCKHUKA 00I11€00pa30BaTelbHON OpraHU3aliy, BIAJCIONIEr0 HE HaOOpOM
3HaHWH, a (DYHKIIMOHAIBHON TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSMH aKTHBHOTO
TTOJTyYCHUS 3HAHUW Y IIPUMEHEHUS X B PEATLHOM )KU3HU JIJIST PEIICHUS TPAKTHICCKHUX 3a/1a4.

B cBsa3M ¢ 3THM TpW HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HAuCHUE
MIPHOOPETAIOT TaKWe TSN U 3a/1a9H, KaK:

aJIanTaIus 00yJIaroIuXcsl K YCIIOBHUSIM JMHAMUIHO Pa3BUBAIOIIECTOCS MHUPa, (GOPMHUPOBAHHE
WHTEJUICKTYAJTbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KMU3HEHHBIX CUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopmMupoBaHHe y OOYYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUN),
MMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUJIOB JEATEIbHOCTHU: PELICHUS MPOOIeM,
MOMCKa, aHanu3a W o00paboTku uHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TAaKXKe JJIS OLEHKH C
MO3UIIUI IKOJIOTUYECKOM 06€3011acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKUX MPOIIECCOB
Ha OpraHMU3M 4YeJIOBeKa U MPUPOIHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CrIocOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCTIOJIB30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a yUeOHOW U Hay4yHO-TOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHUS;

(hopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOUINXCS aCCOIMATHBHOIO U JIOTUYECKOTO MBIIIUICHUS,
HaOMOJATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJAUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCITUTaHHE Y 00y4aromuxcs yOex AEHHOCTH B T'YMaHUCTUYECKOM HAMPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHH TJIO00AIBHBIX MPOOJIEM PalMOHAIBLHOTO MPUPOIOTNOIH30BAHUS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PEeCcypCcoOB M COXpaHEHHs MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OepeKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY 3JI0POBbIO, a TAKXKe MPHUOOpETEeHNUs
OTIBITa HCIIOJIb30BAHUS TIONYYCHHBIX 3HAHHUM U1 MPUHATHUS TPAMOTHBIX PEUICHUI B CUTYaIusX,
CBSI3aHHBIX C XUMHUYECKUMU SBIICHUSIMH.

B yueOHOM mmaHe cpemHero ooOiero oopazoBaHus mpeaMeT «Xumus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI.

OO1ee yuCIIO YacoB, OTBEAEHHBIX IJI M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmrero oopazoBanus, cocTaBisieT 68 yacos: B 10 kinacce — 34 yaca (1 gac B Hezento), B 11 kiiacce
— 34 gaca (1 gac B HezIeTIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTruyeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B MOJTYYCHUHU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHennit A. M. byrieposa,
e€ ocHOBHBIE mMOJOXeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeIIeCTB. ['OMoorusi,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenue o knaccu(uKauyu opraHMuecKrx BeulecTB. HoMeHkIaTypa opraHu4eckux
COCIMHEHUH (CUCTEMATHYECKas ) U TPUBUAIHHBIC HA3BAHUS BAXKHEUIITUX MIPEJICTABUTEIICH KITaCCOB
OpPraHUYECKUX BEIIECTB.

DKCHEpUMEHTATBHBIE METOBl M3YUCHUsSI BEIIECTB M WX MPEBPANICHUN: 03HAKOMIICHHUE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OPraHWYECKUX BEIIECTB, HAOMIOJEHHE W ONMHCaHWE JCMOHCTPAIIMOHHBIX OMBITOB TIO
MIPEBPAICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTITMBAaHKUE W TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MNpoCTeHine
MIPEICTaBUTENHN AJIKAaHOB: (PU3NYECKHE U XMMHUECKHE CBOMCTBA (PeaKkIuy 3aMEeICHHS U TOPEHHUS),
Hax0’KJICHHE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAZl. DTUIIEH W MPOMUJIEH — MPOCTEUIINE
MPEJICTAaBUTENN aJKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALMN, OKHCIEHUS U MOJIMMEPHU3ALIMN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psl. AUETHIEH —
MPOCTEHIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (hU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruApUpPOBaHUS, TAIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyISHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QU3MYECKME M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE U TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peakyuu 2aio2eHUpo8anus U HUMpOBAaHUs), noiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMyeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAJISKALMMH K pa3IMYHbIM KjlaccaMm.

[Ipupoanble UCTOUHUKU YTIIeBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CiocoOsl nepepaboTku HeTH: meperoHka, KpeKUHT (TEPMHUUECKUH,
KataauTuueckuit), muponus. IlpoaykTtel mepepaboTku HedTH, HX TOpPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTAIbHbIE METObl U3YUEHHS] BELIECTB M MX MPEBPALECHUN: O3HAKOMIIEHUE C
oOpa3iaMu miacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB U TaJOre€HONPOU3BOJHBIX, MPOBEACHUE MPAKTUYECKON pabOTHI:
MOJIy4YeHHUE ITUIICEHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
13 UCXOJIHBIX BEIECTB UM MPOIYKTOB PEAKILUN).

Kucaopoaconep:xamme oprannyeckmne coeiMHeHUs!

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHMUYECKHUE CBOWCTBA (pEakUuu C aKTUBHBIMU MeETaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHUE),
npuMeHeHue. BoaopoiHblie cBSA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPraHMu3M 4YeJIOBEKA.

MHoOroaToMHbl€ CHUPTHL. ODTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHUE, (uznueckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIEIOYHBIMU METaJJIaMU, KAUECTBEHHAs peaKkus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHHe riaulepuHa U
STUJICHTJIUKOJIS.

@DeHOoJI: CTPOEHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (PeHoa.
[Ipumenenue denoua.

Anbrerunpl M kemouwvl. DopManmbAETHI, alUETAIbICTU] CTPOEHUE, (QU3UUYECKHE WU
XMUMHYECKHE CBOWCTBA (pEaKIUH OKHCIEHUS U BOCCTAHOBJICHHS, KAa4€CTBEHHBIE DPEaKIIHH),
MOJIy4Ye€HUE U PUMEHEHHE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbUHAsI U YKCYCHAsh KUCJIOTBHI:
CTpoeHue, pU3nYecKre 1 XuMUYecKre CBOMCTBa (CBOMCTBA, 001IKeE /I Ki1acca KUCIIOT, PeaKIIHs
sTepuduKanum), MoyiydeHHe U mnpuMeHeHue. CrTeaprHOBasi M OJEMHOBAs KHUCJIOTHI Kak
MIPE/ICTaBUTENH BBICIIMX KapOOHOBBIX KMCIOT. Mblia Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIlEE IEHCTBHE.

CrnosxHble 3pUpPbI KaK MPOU3BOJAHBIE KApOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX F(PUPOB.
Kupsl. ['maponus xxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHe U XUMHUYECKHE
cBoiicTBa (B3aumoeicTBue ¢ ruapokcuaomM Meau(1l), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccraHoBIeHHE, OpOKEHHE TJIIOKO3bI), HAXOXKJIECHHWE B TMPUPOJE, NMPUMEHEHUE,
ouonoruydeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman n nemnonosa kak npupoAHble noauMepsl. CTpoeHHE KpaxMalla U IEJUTIOJIO3bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

OKCIEpPUMEHTAIbHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX MPEBpALICHUI: IMPOBEACHUE,
HaOMOJICHUE U OMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIC
peaKuu OJHOATOMHBIX CHHUPTOB (OKUcIeHHe dSTaHona okcuaoMm wmenu(Il)), mMHOrOoaToMHBIX
cnupToB (B3aumojelicTBue rimiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (oxucieHue
aMMUua4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcuaom meau(Il), B3aumoneiicTBue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PacTBOPa YKCYCHON KUCIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss mo ypaBHEHMIO XMMHMYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOAYKTa PeaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKIIUN).

A3zoTcozepKalue OpraHn4eckiue COeUHEHMUSI.

AMMHOKHCIIOTHI Kak aM(poTepHbIe OpraHMuecKre coeJuHeHus. GU3ndecKue U XuMU4ecKne
CBOMCTBA aMHHOKHCIOT (Ha NpUMepe TIIHUIMHA). buojoruueckoe 3HAYeHHWE AMUHOKHUCIIOT.
[TenTuaer.



benku kak mpUpoJHBIE BBICOKOMOJIEKYISpHBbIE coeauHeHus. [lepBuynas, BTOpHYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcIepUMEHTAIbHBIE METOJbl M3YUEHHsI BEIIECTB M UX IPEBpAIICHUI: HAOIIOAEHUE U
ONHCaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauusi OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHH S

OcCHOBHbBIE TMOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPelHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U IMOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcCC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuszanus MeXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHS: SBJICHHE, HAay4HBIM (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPTUs, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUHM YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUEeCKHEe BETMUMHBI U €UHUIIBI UX
H3MEpEeHUsl.

buonorus: kmerka, opranmsMm, Omocdepa, oOMEH BeIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCIIKH, YTIIIEBOIbI, JKUPBI, DEPMEHTHI).

I'eorpadust: MuHEpabl, FOpHbIE MOPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKUE MpenapaThl, MAaTEPUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYECKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTuyeckre YpoBHHU, OJypOBHU. ATOMHBIE OpOUTaiH, S-, p-, d- ameMeHThl. OcoOeHHOCTH
pacrpeiesieHus JICKTPOHOB M0 OPOMTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX TEPHOIOB.
DneKTpoHHas KOHPUTypaIus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux odnemeHtoB . .
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold cHUCTEMBl XUMHUYECKUX
sanemeHToB JI. . MenpeneeBa ¢ COBpEMEHHOM TEOPHENl CTpPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEUIECTB
10 TpyINnaMm U neprojaM. 3HaueHHUE MEPUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BuIbl XMMUYECKOW CBSI3M (KOBaJeHTHas
HEMoJIApHas U TOJSpHAasi, MOHHAsA, MeTajumueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU



XUMUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). Bomopoanas cBsa3p. BajaeHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTENEeHb OKUCIEHN. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOIO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTie o aucniepcHbIX cuctemax. VICTUHHBIE U KOJUIOUAHBIE pacTBOPBL. MaccoBasi 10
BEILECTBA B PaCTBOPE.

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

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYECKOW U
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IIPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (pakTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHUE XMMHYECKOTO PpaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIeI0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIIH.

DKCIepUMEHTANIbHBIE METOJAbl M3y4YeHHUS BEHIECTB W UX MPEBpallleHUN: JeMOHCTPALUs
tabmui «llepuonnueckas cuctema xumuyeckux sneMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpUCTANIMUECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JIEeMOHCTPALMOHHBIX U
71a0b0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIIPENIETICHUE CPEellbl PaCTBOPOB BEILIECTB C MOMOIIBI YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MpOBEJACHUE TMPaKTUUECKOH paboThl «BnusHuE pa3nudHbIX (AKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hewmeramnsl. [lonoxenue HemeramioB B [leproanyueckoii cucteMe XUMUYECKUX AJIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. Duiznyeckue CBONCTBA HEMETAJJIOB.
AmtoTponusi HeMeTauIoB (Ha IpUMEpPe KUCIopoa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBAa BAKHEUIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOICOAEPKALINX KHCIOT, BOJOPOIHBIX
COCTMHCHU).

[IpuMeHeHre BaXXHEMIINX HEMETAUIOB U UX COCIUHEHU.

Meramisl. onoxenne metaioB B Ileproaudyeckoii cucteMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaijioB. OOmiue
¢buznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXMUMHUYECKHHM Pl HAMpsDKEHUN
METaJJIOB.

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

O61ue crocoObl MoMy4YeHus MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs] BEIIECTB M HMX IPEBPALLEHUIN: H3ydEHUE
KOJUIEKIINH «MeTalTbl U CIIJIaBbl», 00pa3lioB HEMETAUIOB, PEIIEHUE SKCIIEPUMEHTANBHBIX 3a7ad,
HaOJIo/IeHNe W OIMHUCAHME JIEMOHCTPAIMOHHBIX U J1aOOPAaTOPHBIX OIBITOB (B3aWMoOJIEHiCTBHE



TUAPOKCHUIA AIIOMUHHUS C paCTBOPAaMHU KUCJIOT M LIEJIOYEH, KAYECTBEHHBIE PEAKIIMU Ha KaTUOHBI
METaJIOB).

Pacuérnble 3aaum.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
W 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) IPOYKTOB PEaKIUH, €CJIM OJJHO U3 BELLIECTB UMEET IIPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecriedueHNH SKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BuTUU MeAUIUHBL. [IoHsATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBieHus 00 OOIMMX HAYYHBIX IPUHIIAIIAX TIPOMBIIIIICHHOTO IMOJTYYSHUS BAKHEHUIITIX
BEILIECTB.

UYenoBek B MHpE BEIIECTB W MAaTEpUANOB: BAKHEHIINE CTPOUTENBHBIE MaTE€pUAbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuabl IS JJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4EeCKHE U MUHEPATIbHBIE yI00pEHMUSI.

XHWMHS U 3/I0pOBBE 4YEJIOBEKA: MPAaBWJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IMPENApPaTOB,
MpaBuIa 6€30MacHOTO UCMOIb30BaHUS MPENnapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H MPU U3Yy4EHHUH OO0IIel W HEOPraHW4ecKOW XMUMHHU B
11 kyacce oCyIIecTBIACTCS Yepe3 MUCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABIISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (PaKT, TUNIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KIacCU(pUKaIus, MEePUOJUYHOCTb, HAONIOEHUE, HKCIEPUMEHT, MOJAEIUPOBAHUE,
W3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaaMo0aKTUBHOCTh, MOJIEKYJa, PHEPT€TUYECKUN ypOBEHb, BEIIECTBO, TeNl0, 00bEM, arperatoe
COCTOSIHUE BeIIeCTBa, (PU3NYECKUE BEIIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONorus: XuMUYEeCKas MPOMBIIIIEHHOCTb, METAJLTYPrusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpurajiosn, CEJIbCKOXO03SMCTBEHHOE IMpOU3BOJCTBO, IUImeBas IMPOMBIIITIEHHOCTD,
@apMaHeBTHqCCKaH IMPOMBIIJICHHOCTD, IMPpONU3BOJACTBO KOCMCTHYCCKHUX npceriaparos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaJIOB, QJICKTPOHHAs IMPOMBIIIJIICHHOCTD,

HAaHOTCXHOJIOI'UH.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylIbTaTaM OCBOEHHUS OOY4YarOUIUMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHHUS NpeAMETa « XMMUS) Ha YPOBHE CPETHET0 00111ero 00pa30BaHus BbIIEICHBI
CJIEYIOIIE COCTABIIAIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YYEHHUIO;

L[eJIeHANpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINKA 6a30BOM HayKH XUMUU;

FOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHUCTEME XHMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMSI HKOJIOTUYECKON KyIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHUS MpeAMETa « X UMUS» JOCTUTAlOTCsl B €IMHCTBE yUeOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKMMHM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU U MJEAJAMU POCCHUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIECTBE HOPMaMHU M IMpaBWJIAMH IOBEIEHUS, CIOCOOCTBYIOLUIMMH IpOLEccaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIIMXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH AEATEIbHOCTH 00yUaIOIMXCsl IO peau3aliy IPUHATHIX
B 00I1l€CTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOro BOCIIMTAHUSA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBOIOPAIKY;

IPEJCTAaBICHUS O COLMAIBbHBIX HOPMax M MpaBWJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATEIILHOCTH IIPU CO3JIaHUU YUYEOHBIX MPOEKTOB,
peleHny y4eOHbIX U [T03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) MaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJE€QUI0 OTEUECTBEHHOU
XUMUH;

YBa)KEHHsI K Ipolleccy TBOpYECTBA B OOJIACTH TEOPHHM U TNPAKTHUECKOrO MPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT UIMTENbHBIX HaOIIOJeHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJIYYEHUH M TOCIEIYIONIEM aHAU3e
MH(OPMAIIUU O EPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIEHUBAThH CHUTYAIlHH, CBSI3aHHBIC C XUMHUYECKUMU SBJICHUSAMU, U IPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HUINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS [EHHOCTEH 310poBoro M Oe3omacHOro obpas3a >KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmil OE30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHVMAHWS [EHHOCTH TMPaBWI WHIUBUIAYATHHOTO M KOJUICKTUBHOTO 0€30TacHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya10BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HMCCIIC0BATEIBCKOW JICATEITHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYCCKHX 3aJa4 COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3Y4YEHHIO Mpo(eccHil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOODY HHIANBUAYAIbHOU TPAeKTOPUH 00pa3oBaHusl, Oy mymieit
npodeccuu U peain3alii COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0JIOrNYeCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIUSHUS SKOHOMHUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU HCIIOJIBb30BAHMS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIoOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS JCHCTBHUI, MPHUHOCSIIMX BpEJ OKpYXKarollel MpUpOJHON cpene,
YMEHHsI TPOTHO3UPOBATHh HEOIArONPUSATHBIC SKOJIOTMYECKUE TMOCIEACTBHS MPEeIIPUHUMAEMBIX
JICUCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4Yus PA3BUTOTO SKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
NESITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHaIbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJIOCTHOIO IIPEICTaBICHUS 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IPUPOAbI M UEIOBEKA, B NO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEM U
pereHnn mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAUMMOCTHM XMMMH JUISI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/aHMU HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELICHUH ITI00abHBIX POOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBO,
SHEPreTUYECKOM, IMUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecTieYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAXKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TPAaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS Jie1aTh 000CHOBAaHHbBIE 3aKJIIOUYEHNS Ha OCHOBE HAyYHBIX (PAaKTOB U MMEIOIIMNXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEILCKOM eI TeNbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY O0pa30BaHHUIO M €aMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJYYE€HHIO HOBBIX 3HAaHMUM MO XMMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSMU;

HWHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IuvHbIX cepax mpodeccCHoHaTbHON NeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUsS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIOYAOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexXTpeIMeTHBIE) OOIIeHAYYHBIC TTOHATHS, OTPAKAIONTUE IIEJIOCTHOCTh HAYYHO W KapTHHBI MHPa
U crierupuKy METOIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHs, SBJICHHUE, MPOIECC, CHCTEMa, HAay4HbIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, IKCIIEPUMEHT U APYTHUE);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIC,
perynaTtuBHble), obecreynBaronie QGopMuUpoBaHHE (PYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMANIFHOM KOMIETCHIINH 00y4JaroluXxcs;

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

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
M03HABATEIHbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHe YHHBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eHCTBHS:

CaMOCTOSITENIBHO  (DOPMYITUPOBATh U aKTyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LETN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHM HUX JOCTIKCHHUS,
COOTHOCHUTH PE3YyIbTATHI ACATEIHLHOCTHU C MOCTABICHHBIMU IIEIISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTHUYECKOTO MBINIJICHHUS — BBIIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHSITHS IS 00BSICHEHUS OTJCIIbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPUH IS KiTacCU(DUKAIIMK BEIIECTB M XUMUYECKIX PEaAKIIHIA,

yCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBIICHHUSIMH,

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

MIPUMEHSTH B MPOIIECCE MMO3HAHUS, HUCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MO/, IpeoOpa3oBbIBATH MO/IETIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKas (GopMylsia, YpaBHCHHE XHMHUYECKOW pEakIuu — TMPU PEIICHHH YIeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33124, TPUMEHATH Ha3BaHHBIC MOJICIILHBIC TTPEICTABICHHUS TSI
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BATENbCKHE €HCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHUYSCKUX PEAKITUH;

dbopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTUPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
I GOPMHUPOBAHUS TUIIOTE3BI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYIKIICHHIA,

BIIQJICTh HABBIKAMHM CAMOCTOSITEJIbHOTO ITUTAHUPOBAHHUS WM TIPOBEICHHS YICHHYSCKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HaOIIOAAaTh 3a XOJOM IpOIlecca, CaMOCTOSTENBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHOU
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOW JIESITEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IMO3HAHUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJsIpHAs
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBATh HH(OPMALIUIO PA3TUYHBIX BUJIOB U (HOPM MPEACTaBICHUS, KPUTUYECKH OLICHUBATD
€€ I0OCTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIe METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopMaluy, HeOOXOAUMOM JJIsl BBIMIOTHEHHsI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

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

WCIOJIb30BAaTh HAy4yHBIM SI3BIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHYECKOU
uHpopMaluen: TPUMEHATh MEXNpeAMETHbIe ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, GopMyIbI, aO0OpeBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUYECKHE CPEICTBA HATTISITHOCTH.

OBiajeHHe YHHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TEMBI B X0/ JHAlOTa W/WIH TUCKYCCUU,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTAIMEl Pe3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBINOJHEHUM XHUMHUYECKOTO
JKCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3yAbTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUI IyTEM COTJIACOBaHMSI MO3ULIUHI B X0/1€ 00CYX/1eHUsI 1 OOMEHA MHEHUSIMH.

Ogi1ajeHNe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJadd, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJMMOCTH KOPPEKTHPOBATH
IpeiaraéMblii aaropuT™ AEMCTBUM NP BHIIOJHEHUM Y4EOHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JESITEIBHOCTH HA OCHOBE CaMOAHAIIN3a U CAMOOLIEHKH.

MHNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIE pe3ysbTaThl OCBOCHHUS Kypca «OpraHudecKasi XuMus» OTPakaroT:

c(hopMUPOBAHHOCTD MPECTABICHUN O XUMUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYUHON
KapTUHBI MUPA, POJM XUMHUU B TIO3HAHUU SIBICHHUN MPUPOJIBI, B (GOPMUPOBAHUH MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBPHOW TPAMOTHOCTH, HEOOXOIWMOW MJid perieHus
MPAKTUYECKUX 3a/ad M HSKOJIOTMYecKd OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U
MPUPOIHOM Cpee;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBONOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTpPOHHAsi 000JI04YKa aroma, MOJIEKYJia, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHUYECKas CBS3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaiméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKan, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOJ U a30TCOJEpKAIINE COCAUHEHHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHYECKUX
BemecTB A. M. byrmiepoBa, 3akOH COXpaHEHHUSI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUS, JIEKAIIME B OCHOBE IMOHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATENbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHH, YCTaHABIUBAThH
UX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS IPYU OITMCAHUU COCTAaBA, CTPOEHUS U
MPEBPALLEHUN OPTAHUYECKUX COCIAUHECHUM;

chOpMUPOBAHHOCTh YMEHUU HCMIOIB30BATh XUMHUECKYIO CHUMBOJUKY JISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIE€HHOM) (GOpMyNT OpraHMUECKUX BEUIECTB
U YPAaBHEHUUM XUMHUUYECKUX PEaKUUW, U3rOTABIMBATh MOJEIU MOJIEKYJ OPraHUYECKUX BEIECTB
JUISL WIUTFOCTPALIMKM MX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTAHABIMBAThH MPUHAATIE)KHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIIe COeAMHEHUN
(yrneBoAopozibl, KHCIOPOJ M  a30TCOACpXAIIME COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC
COeIMHEHUs), TaBaTh UM Ha3BaHusA No cuctemarnueckoil HomeHkiarype (IUPAC), a taxxe



MIPUBOJIUTh TPUBUAIBHBIC HA3BAHUS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUIJICH, MPOTIHIICH,
alleTWICH, STHJICHIJHMKOJb, TJIMLUEPUH, (eHod, (GopmanbAerun, areTaibIeru], MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsE KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJl, 11eJUII0J103a, TJIUIKH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHJIBI XUMHUYCCKOW CBS3M B OPraHUYECKHX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPHMCHSATH IOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYICeCKHX
BemecTB A. M. ByriepoBa [uist 00bsCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPaHEHHS MAaCChl BEIIECTB;

Cc(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaThb COCTaB, CTPOCHHE, (QHU3MUECKHE W
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPraHWUYECKHUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MNPONWIEH, aneTuwieH, Oyraauen-1,3, merunoOyraaues-1,3, OeHso,
METaHOJI, STaHOJ, ITUJICHTIIMKOIb, TIUIEPUH, (EHOJ, aleTalbIeTH1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH yPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHH C
WCTIOJIb30BAHNUEM CTPYKTYPHBIX (HOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HWCTOYHHUKH YTIIEBOJOPOJHOTO  CHIPHS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIYUCICHUS [0 XWMHYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOTMYECTBA MICXOTHOTO BEIIECTBA HITH MTPOAYKTA PEaKIIUH M0 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MTPOIYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XUMHUU MpPH M3YYCHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEeHue, OKCICPUMEHT, MOJICIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEHICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIU X, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOW U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKX BEIIECTB MPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOICTB, Ka4YECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IeHATypalus O€JIKOB MPU HarPEeBaHUH,
[[BETHBIE PEAKIINH OETIKOB) B COOTBETCTBUHU C IIPAaBUJIAMH TEXHUKU 0€30M1aCHOCTHU MPHU 00paIleHnn
C BeIIeCTBAaMHU U JAaOOPaTOPHBIM 00OPYAOBAHHMEM, MPEACTABIATH PE3YAbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (OpMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIUX peakuuid U (HopMynupoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3yIbTaTOB;

cOpMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XHUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpeCTBa MaccoBOM nH(popmaliu, IHTEpHET U IpYTHX);

Cc(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa 3SKOJIOTHYECKU 1I€JIecO00pa3HOro
MOBEACHUS B OBITY W TpPYAOBON JAEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpY’Karollel MpUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHS HA YKUBHIE OPTaHU3MBI
oTpeNeNéHHBIX OpPraHMYECKUX BeHIeCTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
puUMepax CrocoObl YMEHBIICHHsI M TPEJOTBPAIICHHS] UX BPETHOTO BO3JICHCTBUS HA OpraHU3M
Yel0BeKa;



JIIsL 06yqaloumxca C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOJAaX IMMO3HAHWA BCUICCTB U XUMHUUYCCKUX HBHGHHﬁ;

JUISL CIICTIBIX U CIIA00BUISAIINX O0YYAIOUIUXCS: YMEHHE UCIIOIb30BaTh PENbEPHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anvcu XumMudeckux Gopmyi.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHu4ecKas XUMHs OTPaKaroT:

c(hOPMHUPOBAHHOCTH IPEJICTABJIICHUN: 0 XHMHUYECKOM COCTABIISIONICH €CTECTBCHHO -HAYYHOU
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBJICHHUHN MPUPOJIbI, B (GOPMUPOBAHUH MBIILUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW Mg perieHus
MPaKTUYECKUX 3a7a4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHUCTEMOW XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIATaroIIne
MOHATUSA (XMMHYECKUH DIIEMEHT, aTOM, U30TOII, S-, p-, d- 2JIEKTpOHHBIE OPOUTATN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEINEHb
OKHCJICHUs, XUMHYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMuecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THIBI XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECKAS NUCCONUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKON PEaKINU, XUMUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TECOPHS AIEKTPOTUTHIECKOM
qycconranuu, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3akOH COXpaHEHUSI MAcChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAllCHUs DHEPTUU MPU XUMHUUYECKHX PpEeaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUs, JIEKAIlUEe B OCHOBE IMMOHUMAaHUS
MIPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTrMUeCKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U O€30TacHOM HCIIOJIb30BAHUM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHUYECKOM AEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHH, yCTaHABIUBAThH
MX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU ONHUCAHMM HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPALLCHU;

chOpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XMMHUECKYIO CHUMBOJUKY JISi COCTaBICHUS
dbopMyn BelIeCTB M ypaBHEHUN XHMHUYECKUX pEaKIUi, CHCTEMaTUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHajgbHbIC Ha3BaHUS OTICIBHBIX HEOPraHWYECKHX BeEIIeCTB (yrapHbId Tas,
VIJIEKUCIBIA Ta3, aMMUaK, raméHasi U3BECTb, HErall€éHash W3BECTh, MUThEBAs cOJa, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHHI ONpPEAEATh BAICHTHOCTh U CTETIEHb OKUCICHUS] XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOAHAS) B COCAUHEHUSIX, TUI KPUCTAIUTUYECKONW PEMIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METaJUTMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEANHEHUII;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeAenEHHOMY KIacCy/TpymIe cCoelnHEeHUH (MPOCThIe BEIIeCTBA — METAIJIBI U
HEMETaJIIbl, OKCU/IbI, OCHOBaHUS, KUCIOTHI, aM(QOTEPHBIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MenzeneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;



C(OPMHUPOBAHHOCTh ~YMEHHMH  XapaKTEpU30BaTh AIIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoaudeckoii cucteMbl XUMHUYECKUX 1eMeHTOB 1. 1.
MenpeneeBa, HCIOJNb3YSl TOHATHS «S-, P-, d-DJEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKHX JJIEMEHTOB U UX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTePHU30BaTh (OMUCHIBATH) OOINE XUMUICCKIEC CBOWCTBA
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KIIACCOB, MOJATBEP)KJIATh CYLIECTBOBAHUE N'€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IIOMOIIBIO YPAaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

c(OpMHUPOBAHHOCTh YMEHUS KiIacCHU(PUIMPOBATh XMMHUYECKHUE DPEAKIUH IO Pa3InYHbIM
MpU3HaKaM (YMCIy W COCTaBy pEarupyrlollMX BEIIEeCTB, TEIUIOBOMY J3(PQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTaBIIATh YPABHEHUS peakUUi pa3InYHbIX TUIIOB, MOJHBIE
U COKpalll€éHHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peaxkuuu UAyT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONNE KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAClO3HABAaTh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX peaKItii;

c(OpMUPOBAHHOCTh YMEHHUH OOBACHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKON peakluu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XMMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XUMUYECKHUE MTPOIIECCHI, JIeKaIIIe B OCHOBE
MPOMBIIIIJIEHHOTO TOJY4YE€HHUS CEpHOM KHUCIOTHI, aMMHaka, a Takxke CHOpMHUPOBAHHOCTh
MpecTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTMYECKHX MPOoOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C KCIOJIb30BAHUEM TOHSATHS
«MaccoBasi JIOJi BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOILIEHUN Ta30B MpPU XUMHUYECKUX
peaxusx, Macchl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIlleCTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, TEIIOBOrO 3 deKTa peakui Ha OCHOBE
3aKOHOB COXPAHEHHSI MaCChl BELIECTB, IPEBPALLCHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuila MOJB30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJIHATh XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TEpOKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMUYECKOW pPEaKLMH, peaklMy HOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKLUu Ha
cynbdar-, kapOoHAT- U XJIOPHJI-aHUOHBI, HA KATHOH aMMOHMSI, pEelIeHUe SKCIePUMEHTATbHbBIX
3amay no Ttemam «Metamib» U «Hemeramibl») B COOTBETCTBHM C MpaBUJIAMU TEXHHUKHU
0€30MacCHOCTH NpH 0OpallleHNH ¢ BELIECTBAMH U JJaOOpaTOpHBIM 000PYJOBaHUEM, NTPE/ICTABIISAThH
pe3yabTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3MPOBATH XMUMHMYECKYI0 HH(OpMAIHIO,
IIOJIy4aEMYIO U3 Pa3HbIX UICTOYHHUKOB (CpEJCTBa MAaCCOBOM KOMMYHUKALUHU, IHTEpHET U IpYyTrux);

cOpMUPOBAHHOCTh YMEHUIl COONIOAATh IpaBHA 3KOJIOTMYECKH IIEJIecO00pa3HOro
IIOBCICHUA B 6BITy u TpYI[OBOf/'I ACATCIIbBHOCTH B MECIAX COXpPAaHCHHA CBOCTrO 3J0pPOBbA U
OKpY’Karolllell IPUPOJHOM cpesibl, 0CO3HaBaTh ONACHOCTh BO3JEHCTBHS HA >KUBBIE OPTaHU3MBbI
OmnpeeNEHHBIX BEIIECTB, MOHUMAas cMbici nokasarens [1JIK, mosicHaTes Ha mpuMepax crocoObl
YMCHBIICHHUA U MPCAOTBPAILLICHUA UX BPCAHOTO BO3[[€I\/JICTBI/I$I Ha OpraHu3M 4€JIOBCKaA,

JIIA 06yqa101111/1xc;1 C OIpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA: YMCHUC INPUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HaHUS BCIIECTB U XUMHUYCCKHUX HBJIGHI/Iﬁ;

IS CTICTIBIX U CITA0OBUISIIIINX OOYYArONINXCS: YMEHHE UCIIOJIb30BATh PEbe(PHO-TOUCUHYIO
cucremy oOo3Hauenuii JI. bpaiins muis 3anucu XuMuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHu4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHble YrIeBOIOPOIbI — aIKaHbI 2
29 HenpenenbHble yrieBo10pOabl: AKEHBI, 6 1
AJKaJUEHBbI, ATIKUHBI
2.3 ApOoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U 3 |
UX mepepadboTKa
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 3
32 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrneBobl 3 1




Uroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KJIACC

KosnnuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 u [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckast Xumusi
2.1 Meramsl 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMHUS U )KU3HB 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 669156940959655819463310575184336563501118402853
Brnageney NManuvHa TaTeAHa AHaTONLEBHA

OeicTevTened C 21.01.2025 no 21.01.2026



http://www.tcpdf.org

		2025-03-31T17:42:48+0500




