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Hpuiaoxenne

PABOYAA ITPOTPAMMA YYEFHOTO MNPEJIMETA «XHMHA. BA3OBBIH
YPOBEHDB» 10-11 KJIACC

MHOACHHUTEJIBHAA 3AIINCKA

IIporpaMma Mo XMMHHM Ha YpOBHe cpemHero oOmero oOpas3oBaHus pa3pa0OTaHa Ha OCHOBE
DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpaszosanun B Poccuiickoii Pepepaumny,
TpeOOoBaHMI K pe3yJibTaTaM OCBOeHHs (emepanbHOM 00pa30BaTENbHONH MPOrpaMMbl CPEIHEro
obmero obpasosanus (POII COO), npencraBneHHbIXx B DenepajbHOM TOCYAAPCTBEHHOM
obpazoBatenpHoM ctanzmapre COO, ¢ yuérom KoHuenmmu npenopaBaHusi yueOHOro mpeamera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHusanuax Poccuiickoii ®enmepauuu, peanu3yOLINX
OCHOBHBIE 00pa3OBaTENbHBIE MPOrPAMMBI, ¥ OCHOBHBIX IOJIOKEHUI «CTpaTerud pasBUTHUS
Bocniutanusgs B Poccuiickoit Pemepaunu Ha nepuon no 2025 roma» (PacropsibxeHue
IIpaButenscrea P® ot 29.05. 2015 Ne 996 - p.).

OcHoBy monxonoB K pa3paboTKe MpOorpaMMbl IO XUMHH, K ONpEneNeHur0 oOLiei CTpaTeruu
o0y4eHusi, BOCIIUTAHUS U Pa3BUTHs OOYYaIOLIMXCsl CPeACTBaMH y4eOHOro mpeamera « XHUMHUA»
s 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIENTyanbHble nojoxenus GI'OC COO o
B3aMOOOYCJIOBJIIEHHOCTH LieJNieH, COnep KaHus, pe3yIbTaToB 00y4YeHHsI U TpeOOBaHUI K YPOBHIO
INOATOTOBKHU BBIITY CKHUKOB.

Xummueckoe oOpa3oBaHHe, NOIyYaeMOe BBIMTYCKHUKaMH O0LIe00pa3oBaTeNbHON OpraHU3aLliy,
SIBJISIETCS HEOTHhEMJIEMOH 4acTbio MX 0OpasoBaHHOCTH. OHO CIYXKHT 3aBEPIIAKOLIMM 3TaroM
peanu3aluy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX LIEHHOCTEH, MPHCYIIHX
LIEJIOCTHON CHCTeMe XMMUYECKOro 0Opa3oBaHMs. OTH LIEHHOCTH KaCarOTCS MO3HAHHUS 3aKOHOB
IpUpoAbl, (opMHpOBaHHS MHPOBO33pEHHss U OOmeld KyJbTypel 4YeJIOBeKa, a Takke
9KOJIOTHYECKH OOOCHOBaHHOTO OTHOLIEHHsS K CBOEMY 3JOPOBbIO M TNPHPOAHOH cpene.
Peammsyercst xumudeckoe oOpa3oBaHue OOy4YalOIUXCA Ha YPOBHE CpemHero oOmiero
o0pa3oBaHust cpencTBaMu yueOHOro npeamera « XMMUs», COIepKaHHE H MOCTPOEHHE KOTOPOro
OIpenieJIeHbl B NMPOrpaMMe MO XUMHH C Y4€TOM crnelu(puKH HAayKH XUMHH, €€ 3HAYCHHUS B
NO3HAHUH TIPHUPOABI U B MaTEPUANIbHOI >KM3HHM OOLIECTBA, a TAKXKE C YYETOM OOIIMX Leneil u
IPUHUUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMbl CpelHero ooimero
obpa3oBanusi B Poccuiickoit @enepauuu.

XUMHA Kak 3JIEMEHT CHCTEMBl €CTECTBEHHBbIX HAyK Hrpaer ocoOyH pojib B COBPEMEHHOM
LUMBUIM3ALMH, B CO3IAHUU HOBOW 0a3bl MaTepHabHOM KyJbTypel. OHa BHOCHT CBOH BKJIaA B
(dbopMupOBaHHE PAIIMOHAIBHOTO HAYYHOTO MBILIJIEHHS, B CO3NAHUE LEJIOCTHOTO MPeNCTaBICHHUS
00 OKpy’KaroIlleM MUpE Kak O €AWHCTBE MPHPOABLI U YEIOBEKa, KOTOpoe GopMHUpyeTcsl B XUMUH
HAa OCHOBE MOHUMAaHUs BEIECTBEHHOTO COCTaBa OKPY’KAIOLIEr0 MUpPA, OCO3HAHUSA B3aUMOCBSI3H
MEXy CTPO€HHEM BEILIECTB, UX CBOHCTBAMH U BO3MOXKHBIMH O0NACTAMHU MPUMEHEHUS.

TecHO B3aMMOAEHCTBYS C APYrMMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTajla HEOTbeMJIEMOM
YaCTbI0 MHPOBOH KyJbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCHELIHOTO TPYAAa M XXH3HH KaKAOTO
gyneHa obOwectBa. CoBpeMeHHas XHMHsS KaK HayKa CO3HIATeNibHAs, KaK HayKa BbICOKHX
TEXHOJIOTUIl HAamNpaBlieHa Ha pelleHHe TIJo0aIbHbIX MpobjieM YCTOMYMBOrO pPa3sBHTHUS
YEJIOBEYECTBA — ChIPbEBOM, JHEPTeTHYECKOH, NMINEBOH, 3KOJOTHYECKOW Oe30MacHOCTH u
OXpPaHbI 30POBbA.

B cooTBeTcTBUH ¢ OOIIMMHU LIEAMH U NPUHLIUINIAMHE CPETHEro 0011ero 00pa3oBaHus CONepKaHUe
npeamera «Xumusa» (10-11  kmaccbl, 0a30Bblii  ypOBeHb H3yUEHHs) OPHUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYArOIMUXCSs, HEOOXOOUMYI0 UM IS
BBIPAOOTKM MMPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOTO BKJIOYEHUS B JKU3Hb COLUYMA,
nponoykeHus: 06pa3oBaHus B Pa3INUHbIX 00J1aCTsIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XMMUEH.



Cocrapisromumu rpeaMera « XuMus» SBISIIOTCS 6a30Bble Kypchl — « OpraHudeckass XUMHS» U
«OO61mast 1 Heoprauuvdeckass XMMIsD, OCHOBHBIM KOMIIOHEHTOM COIEP KaHHUsI KOTOPBIX SIBJISAIOTCSI
OCHOBBI 0230BOI HAYKH: CHCTEMA 3HAHMIA MO HEOPTAaHHUECKOH XUMHHU (C BKIIFOUEHHEM 3HAHUI U3
ofmeil xummuu) U opraHudeckoil xumuu. POpMHUPOBaHHE NAHHOW CHUCTEMBbl 3HAHUI TpH
M3Y4YEeHUH MpeaMeTa 00eCceunBaeT BO3SMOKHOCTD PACCMOTPEHHsI BCErO0 MHOro0o0Opa3us BELIEeCTB
Ha OCHOBE OOIIMX NMOHATHUH, 3aKOHOB M TEOPUI XUMHH.

Crpyxrypa comepxkaHust kypcoB — «Opranudeckas xumus» U «OOmas U HeopraHuveckas
XUMUSD» cpopMupoBaHa B MpOrpaMMe IO XMMHUH HA OCHOBE CHCTEMHOTO MOOXOAA K H3Y4EHHIO
yueOHOro martepuaja M OOyCJIOBJIEHa HCTOPHYECKH OOOCHOBAHHBIM pa3BHUTHEM 3HAHUH Ha
OTIPENENEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHH4ecKOil XHUMHH BeLIeCTBa
paccMaTpUBAOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHHUS OpPraHMYeCKUX COEAMHEHHH, a
TaKXKe Ha YPOBHE CTEPEOXUMHYECKHUX U 3JIEKTPOHHBIX TNPENCTaBIECHUII O CTPOCHHUU BEILECTB.
Ceenennst 00 m3y4aeMbIX B Kypce BEHIECTBAX AAIOTCS B PAa3sBHTUH — OT YIJIEBOAOPOIOB 0
CJIOKHBIX OHOJIOTMYECKH aKTHUBHBIX COeOUHEHHH. B Kypce opraHn4Yeckoil XMMHH MOJy4aroT
pasButue c(HOpPMHpPOBAaHHBIE HAa YPOBHE OCHOBHOTO 0OO0wIero oOpa3oBaHUS NEepBOHAYAbHBIE
NIPECTABICHUS] O XUMHUYECKOH CBSI3H, KJIACCU(UKALMOHHBIX MPU3HAKAX BEILECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS], O XUMHUUYECKON PEAKLIUH.

Ilon HOBBIM yriOM 3peHuss B mnpeaMmere «Xumus» 0a30BOro YpOBHS PacCMaTpUBAETCS
U3y4YEeHHBIII Ha YypPOBHE OCHOBHOTO oOwero o0pa3oBaHHsA TEOPETHYECKHI MaTepual |
(axTonoruueckre CBeNEHHUs O BEIIECTBAX U XUMHYECKOH peakuuu. Tak, B 4HaCTHOCTH, B Kypce
«Obmast 1 HeopraHW4ecKasi XUMIsD O0YUYarOIUMCS MPENOCTABISETCS] BOSMOXKHOCTh OCO3HATh
3HAa4YEeHHE MEePUOAMYECKOr0 3aKOHa C OOLIeTEOpPeTHYECKHX H METONOJIOTMYEeCKUX MMO3ULHIA,
ray0xe TOHATh HCTOPUYECKOE W3MEeHeHHe (yHKUMI 3TOro 3akoHa — oT oboOmaromeii 1o
OOBSICHSIIOIIEH 1 TPOTHO3ZUPYIOINEH.

Enunas cucreMa 3HaHUM O BaXKHEHIIMX BELUECTBAX, MX COCTaBE, CTPOCHHUH, CBOWCTBAX H
IPUMEHEHUY, a TAK)KE O XUMHUECKHUX PEaKIUsIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nonojHseTca B Kypcax 10 u 11 «kimaccoB sneMeHTaMu COOEpiKaHUsS, HMEHILIUMHU
KYJIbTYPOJIOTUYMECKHII M MPUKJIAAHON XapakTep. IJTH 3HAaHUS CIOCOOCTBYIOT TMOHHMAaHHUIO
B3aMMOCBSI3M XUMHH C JPYTMMH HayKaMH, pacKpbIBalOT €€ pojib B IIO3HABAaTEJIbHOW M
IPaKTUYECKOI MeATENbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCHHTAHHIO YBAaXKEHHsI K TMpOLECCy
TBOPYECTBA B OOJACTH TEOPUU U NMPAKTUYECKUX NPUIIOKEHUH XHUMHHU, TOMOTAIOT BBIMYCKHUKY
OPUEHTHUPOBATbCSl B OOIECTBEHHO M JIMUHOCTHO 3HAYMMBIX MPOOJieMaX, CBI3aHHBIX C XUMHEH,
KPUTHYECKU OCMBICIMBATh MHGOPMALMIO M MPUMEHATh €€ U MOMNOJHEHUS 3HaHUH, pelieHust
MHTEJUIEKTYaJIbHBIX U SKCIIEPHUMEHTAJIbHBIX HCCIIEAOBATENbCKUX 3afay. B uenoM copepikaHue
yueOHOro npeamera « XUMHs» AaHHOTO YPOBHS M3Y4YEHUS OPUEHTHPOBAHO Ha (OpMHPOBaHHE Y
00y4aroImuxcss MUPOBO33PEHYECKON OCHOBBI Il MOHUMAHUS (PUIOCOPCKUX HOeil, TAaKHX Kak:
MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOTO M OPraHHYeCKOro Mupa, 00yCIIOBJIEHHOCTh CBOWCTB
BEILECTB X COCTABOM U CTPOCHHEM, II03HABAEMOCTDb NMPUPOIHBIX SIBICHUI My TEM SKCIIEPUMEHTA
U PELIeHUs INPOTUBOPEUHH MeXTy HOBBIMH (PaKTaMH M TEOPETHUECKUMH NPEANOCbUIKAMH,
OCO3HAHME POJIH XUMHUH B PEIICHUH SKOJIOTMYECKHX MPOoOJieM, a Takke mpodyieM cOepeskeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3AaHHUS HOBBIX TEXHOJIOTHI U MaTepUaJOB.

B mnane pemreHusi 3amad BOCIUTAHHS, Pa3BUTHS U COLMANU3ALMU OOYYAIOLUIMXCS TPHHATHIC
NPOrpaMMOM IO XUMHH MOIXOAbl K OINPENENCHUID CONEpXKaHHUA W TOCTPOCHUs Npeamera
IpenyCMaTpUBaOT (POPMUPOBAHHE YHUBEPCATbHBIX Y4YEOHBIX HEHCTBHi, HMeLHXx 0a3oBoe
3HA4YEHHE [UIA pA3JIMYHBIX BHUIOB [EATEJIbHOCTH. pelleHHs mpoOyieM, MOHCKA, aHalIu3a U
o0pabotku wuHpOpPMaLUK, HEOOXOAWUMBIX MJisi HPUOOPETeHHs OmbiTa MNPAKTHYECKOH U
UCCJIEIOBATEIbCKON IeATENbHOCTH, 3aHUMAIOIIeH BA)KHOE MECTO B MIO3HAHUH XMMHUHU.

B mpakTuke mpernopaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOro obOwero oOpa3oBaHMs, TaK U Ha
ypOBHE cpefHero obmero oOpa3oBaHus, NPH ONPENENIEHNN COAEpKATeIbHON XapaKTePUCTHKH
LesNell H3y4eHus IpeaMeTa HampaBlIeHHeM II€PBOCTENIEHHON 3HAUMMOCTH TPagULMOHHO
npu3HaéTcst (POpPMHUpPOBAHHME OCHOB XHUMHYECKOH HayKuM Kak oOOJacTH COBPEMEHHOTrO



€CTECTBO3HAHMUS, MPAKTHYECKOH MAEATEbHOCTH 4YeJOBEKa M KaK OJHON0 M3 KOMITIOHEHTOB
MHUPOBO# KynbTypbl. C METOIMYECKON TOUKM 3PEHHs] TaKOH MOAXOA K OIpeNeNeHHI0 Leneit
U3yUeHHsI TIPEAMETA SBJIAETCS BIIOJIHE ONPABIAHHBIM.
CorjlacHO MaHHOM TOYKE 3PEHHMs JIABHBIMH LEJISIMU M3y4YeHHs TpeaMera « XUMUs» Ha 0a30BOM
ypoBHe (10 =11 ki.) ssBAsIIOTCA:
. (hopMHpPOBaHHE CHCTEMBbI XMMUYECKHX 3HAHUI KaK BaXKHEUIIEHW COCTABIIIOLICH
€CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, B OCHOBE KOTOPOIi JIeXKAT KIIFOYEBbIC MMOHSTHSI,
(dyHAaMEeHTaIbHbIE 3aKOHbI W TEOPHH XHMHH, OCBOCHHE sI3bIKA HAYKH, YCBOCHHE H
MOHUMAHUE CYLIHOCTH JOCTYIHBIX OOOOIEHHWIT MHPOBO33PEHUECKOrO XapakTepa,
O3HAKOMJIEHHE C HCTOPHEN X Pa3BUTHS U CTAHOBJICHHS,
. (dhopMHUpOBaHHE W pa3BUTHE MPENICTABICHHII O HAy4YHBIX METONAX MO3HAHUS
BEIIECTB M XUMHYECKUX PEAKLHiA, HEOOXOMUMBIX JJII NPUOOpETEHHs YMEHHH
OpPHEHTHPOBATbCA B MHUpPE BEIECTB M XHMHYECKHX SBJIEHHH, HUMEIOLIMX MECTO B
NPUPOAE, B MPAKTUIECKON U NOBCEAHEBHOM XHU3HY,
o pPa3BUTHE YMEHHH W CHOCOOOB MEATENIbHOCTH, CBSI3aHHBIX C HAOIOJCHHEM W
OOBSCHEHHEM XHMHYECKOTO SKCIIEPUMEHTa, COOJNIIoeHHeM mpaBuwil 0Oe30macHoOro
oOpaineHus ¢ BEIEeCTBAMHU.
Hapsiny ¢ sTuM, copepkarenbHas XapakTEpUCTHKA Leeil M 3a1a4 H3Y4YCeHHs MpeaAMeTa B
nporpamMme Mo XMMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH MPHOPUTETAMH
B cucteMe cpenHero obmero obOpa3oBanus. CerofHsi B MpemnofaBaHWM XUMUU B OobLuei
CTEMEHH OTHAETCS TMPEANOYTCHHUE NPAKTHYECKOH KOMIIOHEHTE COIepKaHUs OOy4eHHs,
OPUEHTHPOBAHHOW HA TMOJArOTOBKY BBIMYCKHHMKA O0Le0Opa30BaTeIbHON  OpraHH3aLuH,
BJIAJICIOINEr0 HE HaOOpOM 3HaHMH, a (YHKIMOHAINBHON IPaMOTHOCTBIO, TO €CTh CHOCO0aMH U
YMEHISIMU aKTHBHOTO TMOJyY€HHs 3HAHHKA W MPUMEHEHUS MX B PEAJIbHOM *KU3HU JAJISl PELICHUs
IpaKTUYEeCKUX 331a4.
B cBsi3u ¢ 3TUM npu M3ydUeHUHU MpeaMeTa « XUMHUS» JAOMHHHUPYIOIIee 3Ha4eHHE MPUOOpeTaroT
TaKye IeJIN U 3a7a4H, KaK:
amanranys OOy4aloUIMXCsl K YCJIOBHSAM IWHAMUYHO Pa3BHBAIOIIErOCs MHUpa, (popMupoBaHue
UHTEJUIEKTYyaJlbHO PAa3BUTOM JMYHOCTH, TOTOBOH K CaMOOOpPa30OBAHUIO, COTPYAHUYECTBY,
CaMOCTOSITENIbHOMY MPUHSTHIO TPAMOTHBIX PELIEHUII B KOHKPETHBIX JKU3HEHHBIX CHTYALHSIX,
CBSI3aHHBIX C BEIECTBAMHU U UX IPUMEHEHHUEM,
¢dopmupoBanne y 0Oy4YarOIIMXCsl KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIINI), UMEIOIINX
YHHUBEPCAJIIbHOE 3HA4YEHUE U Pa3IMYHBIX BUIOB JEATENbHOCTH. PELICHUs MpoOjieM, MOKCKa,
aHam3a U oOpaboTku uHpOpPMAUMU, HEOOXOAUMBIX sl IPUOOPETEHUsI OMbITA [EATEIbHOCTH,
KOTOpasl 3aHNMaeT Ba)KHOE MECTO B IO3HAHMM XUMHH, a TaKXKe I OLEHKH C MO3HLUI
5KOJIOTUYECKOH Oe30macHOCTH XapakTepa BIIMSHHS BEIIECTB M XUMHYECKHX MPOLIECCOB Ha
OpraHMU3M 4eJIOBeKa U MPUPOAHYIO Cpendy,
pa3BUTHE II03HABATENBHBIX HMHTEPECOB, HHTEJUICKTYaJbHbIX W TBOPUYECKHX CHOCOOHOCTE
ofydaroumxcs: CHOCOOHOCTH CaMOCTOSTENBHO MpuOOpeTaTh HOBbIE 3HAHWS IO XHMUH B
COOTBETCTBUH C JKU3HEHHBIMHU NOTPEOHOCTSIMHU, UCMOJIb30BATh COBPEMEHHbIe HH(POPMALIMOHHbIE
TEXHOJIOTUU [UIs [TIOUCKA U aHaH3a yueOHOW U Hay4YHO-TOMyIAPHON HHPOPMALIMKU XUMHUYECKOTO
COmepIKaHNU,
(dopmupoBaHre U pasBUTHE y OOYHAROIIMXCS ACCOLMATHBHOTO M JIOTUUECKOTO MBIIILIEHHUSI,
HaOMIOAAaTeNbHOCTH, COOpPAHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMEI, B
YaCTHOCTH, NIPU INIAHUPOBAHUY U MPOBEIECHUH XUMHUECKOrO SKCIIEPUMEHTA;
BOCIUTaHUE y 00ydaromuxcsi yOeKIEHHOCTH B I'yMAHHUCTHYECKOM HANPABICHHOCTH XHMHH, €6
BAXKHOW pOJNM B pPEUIeHUH IJI00aJbHBIX IPOOJIEeM palMOHAJIBHOIO IPHUPOAOIOIb30BAHUS,
NOMOJIHEHHs 3HEPTETUYECKUX PEeCypCOB M COXPAaHEHHs] NMPUPOTHOrO PABHOBECHS, OCO3HAHHUSI
HEOOXOAMMOCTH OEpekHOro OTHOLIEHHs K TNPHUPOAe U CBOEMY 3IOPOBBIO, a TaKKe



NIPHOOPETEHHS OMbITA UCIOIb30BAHKS MOy Y€HHBIX 3HAHUH I MPUHATHS IPAMOTHBIX PEIIEHUH
B CUTYALMsIX, CBSI3AHHBIX C XUMHYECKUMH SIBJICHUSMU.

B yuebHOM miane cpeanero obuero oOpasoBaHus npeaMeT « Xumrs» 6a30BOro ypOBHsI BXOIUT
B COCTaB mpeaMeTHol obnacti « EcTecTBeHHO-HayYHbIE TIPEIMETHDY.

OOr1iee YKCIIO YacOB, OTBEAEHHBIX ISl U3yUEHUS XMMUH, Ha 0a30BOM YPOBHE CPEIHEro oduiero
obpasoBanwusi, cocraBisieT 68 yacoB: B 10 kiacce — 34 yaca (1 wac B Hemeno), B 11 kiacce — 34
qaca (1 qac B HEJEI0).

COAEP)XAHUE OBYYEHUA

10 KJIACC
OPITAHNYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHHYeCKOH XUMHH

[Ipenmer opraHNUECKON XUMUH: €€ BOSHIKHOBEHHE, PA3BUTHE U 3HAYCHUE B ITOJIyUYE€HUH HOBBIX
BEIECTB M MaTepUasioB. TeopHsi CTPOEHHsI OpraHudeckux coeamHeHuii A. M. bytneposa, eé
OCHOBHBIE TmoONOKeHUs. CTpyKkTypHBIE (POpPMYNIBI OpraHMYEeCKHX BellecTs. [ omonorus,
U30MepHsl. XMMHUYECKasi CBSI3b B OPTAHMYECKIX COEMHEHUSIX — OIMHAPHBIC 1 KPAaTHbBIE CBSI3HL.
IIpencraBnenne o kiaccuPUKALWMU OpPraHMYECKUX BemecTB. HoMeHkiaTypa OpraHHMYeCKHX
coemuHeHui (cucremaruveckas) M TPHUBHAJbHbIE HA3BaHUsSl BAKHEHLIMX IpeNCTaBHTENEH
KJIaCCOB OPraHUYECKHX BEIECTB.

OKCIepUMEHTAJIbHbIE METONbl M3YYEHHS BEINECTB M UX MPEBPAIICHUN. O3HAKOMIIEHHE C
ofpasnamMy OpraHUYecKUX BELIECTB U MaTepHaiaMd Ha MX OCHOBE, MOJECIHMPOBAHHE MOJIEKYII
OpPraHMYeCKHUX BEINeCTB, HAOMIOEHHE W ONHCAHWE JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALIECHUI0 OPraHUYECKHUX BEIECTB ITPH HArpeBaHHUH (TUIaBJIEHHE, OOYTIIMBaHUE U TOPECHUE).
Yraesoaopoasbl

AJNKaHBI. COCTaB U CTpPOEHHE, TOMOJIOTHYeCKHH psix. MeTaH u 3TaH — MpoCTeiline
NPEICTABUTENN ANKAHOB. (U3WYECKHE W XUMHYECKHE CBOWCTBA (peakLuH 3aMelleHHus |
rOpEeHNs1), HAXOXICHUE B MPHPOE, MOJNyUeHHEe U PUMEHEHHE.

AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKUI psii. DTHJIEH M NPONIIEH — MPOCTEHInNe
NPEACTABUTENN AJIKEHOB. (pU3HYeCKHe W XHMHYECKHE CBOMCTBA (peakuud THIAPUPOBAHUS,
rajJJOr€HMPOBaHUs, THAPAaTalUH, OKUCIEHH U NIOJIMMEPU3ALNH ), TOJTyYCHHUE Y IPUMEHEHHE.
Anxanuenel. Oytamgmen-1,3 u wmerunOyrtamuen-1,3: cTpoeHHe, BaKHEWIIHE XUMHYECKUE
cBolicTBa (peakuust monmMepusanun). [lonydeHne CHHTETHYeCKOro Kay4yKa v Pe3HHbL

AJKHUHBI. COCTaB U OCOOEHHOCTH CTPOEHHMSI, TOMOJIOTHYECKUH Psif. ALETHIIEH — MPOCTEHIIHiL
MpPEACTaBUTENb AJKUHOB. COCTaB, CTpPOeHHE, (HU3MUYECKHE M XHMHUYECKHE CBOWCTBA (peaKLuu
TUAPHUPOBAHMs], FaJIOTEHUPOBAHMS, THIPATALNH, TOPEHUS ), IOJIYYCHHUE U IPUMEHECHHE.

Apenbl. bBenson: cocras, crpoeHue, (u3MdYeckMe U XHMHYECKHE CBOICTBA (peakLuu
rajJlOreHUpOBaHHsl M HUTPOBAaHMs), TOJNYYCHHE W TPUMEHEHWE. [O0nyon: cocmae, cmpoenue,
Qusuueckue u xumuyeckue ce0HUCMEA (Pearyuu 2aI0eHUPOBAHNUSL U HUMPOBAHUS), NOJYYenue U
npumenenue. TOKCMYHOCTb apeHOB. I'eHeTHMueckass CBSI3b MEXAY YIJIEBOAOPOJIAMH,
NPUHAJIEKALIUME K Pa3IMYHbIM KJIaCCaM.

IIpuponHbie HCTOYHUKH yrieBoAaoponoB. IIpupoaHeiii ra3 u nonyTHele He(TsIHbIE ra3el. HedThb
u e€ npoucxoxaeHue. Cnocobbl mepepaboTku HedTH: MEpPEroHKa, KPEKUHT (TEpMHYECKUIA,
Katanutuueckuit), mmpomms. IlpomykTel nepepaGoTku HepTH, HX NPUMEHEHHE B
NPOMBILIJIEHHOCTH U B ObITy. KaMeHHbI# yroib U MPOAYKThI €ro nepepaboTKH.
OKCIIEPUMEHTANIbHBIE METOAbI W3Y4YEHHs BELIECTB M HX MpPEBpAlleHUil. O3HAKOMJIEHHE C
obpa3uamMi IJIacTMAacC, KaydyKoB u pe3uHbl, koyekuuu «HedTe» u «Yronb», MopenuposaHue
MOJIEKYJl YTIJIEBOAOPONOB M TIaJIOTEHONPOM3BOAHBIX, MpPOBEIACHHE NPAKTHYECKOW pPaboThI:
NOJy4E€HHUE STHJIEHA U U3yYEHHE €ro CBOMCTB.




Pacuérnble 3anaun.

Brruucnennss no ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00béMa, KOJIMYECTBA HCXOMHOIO
BELECTBA WJIM MPOAYKTAa PEaKLMH MO HW3BECTHBIM Macce, OOBEMY, KOJNHYECTBY OOHOIO H3
HCXOIHBIX BELIECTB UM MPOAYKTOB PEAKLIMH).

Kucjopoacoaep:kamue opranuuecKkne COeAHHEHHS

[IpenenbHble OMHOATOMHBIE CIUPTHL. METAHOJ U 3TAHOJ. CTPOEHHUE, PU3HIECKHE U XUMUYECKUE
CBOICTBa (peakiiH ¢ aKTUBHBIMH METAJUIAMH, raJiOr€HOBOJAOPOAAMH, TOPEHHE), PUMEHEHHE.
Bopopoznsslie cBsi3u MeXTy MOJIEKyJIaMH CITAPTOB. JIeliCTBHE MeTaHOJIa U ATAHOJA Ha OPTaHU3M
YeJIOBEKa.

MHOroaToMHbI€ COHPTHL. DTHUJICHTJIHKONb U TIMLEPHH. CTPOeHHE, PU3HUECKHE W XUMHYECKUE
CBOIicTBa (B3aMMOJEHCTBHE CO INEJNIOYHBIMA MeETaJUlAMH, KAaueCTBEHHas peakuus Ha
MHOTOaTOMHbIE CIUPTHI). JleficTBUe Ha OpraHW3M uejioBeka. IIpUMeHeHHWEe TIHMLEpHHA U
STHJICHTIIHKOJISL.

@DeHOoN: CTpPOCHHWE MOJNEKYNbl, (u3nuecKue W XUMHYECKHe CBOWMCTBA. TOKCHYHOCTH (eHona.
IIpumenenue ¢penomna.

Anprerunsl U kemons:. PopMaNbACTHA, alleTaNbIACIH. CTpOeHHe, (U3MIECKhe U XUMHYECKHE
CBOICTBa (peaKkLHMH OKHCJICHHS M BOCCTAHOBJICHHS, Ka4yeCTBEHHbIE pPEaKIMH), MOJNy4YeHHE U
NpUMEHEHHE.

OnHOOCHOBHBIE TIpeneNbHbIE KapOOHOBBIE KHCIOTHI. MypaBbHHAsE U YKCYCHAs KHCJIOTHI:
cTpoeHue, pu3nyeckre 1 XUMUYECKUe CBOMCTBA (CBOMCTBA, OOLIHe Ul Klacca KMCJIOT, PeaKLius
sTepudukanuu), mosydeHue W mnpumeHeHue. CTeapuHOBas W OJIEHHOBAas KHCJIOThI Kak
NPECTABUTENM BBICIIMX KapOOHOBBIX KHCJIOT. Mblla KaKk COJIH BBICIIUX KapOOHOBBIX KHCJIOT,
UX MOIOIIEE IEHCTBHE.

CrnoxHble 3QUpbI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. I uponu3 cinoskHbIx 3¢upoB. XKupsr.
I'maponus xupos. Ilpumenenue xxupos. buonorudeckas poyb )KUPOB.

VrneBombl. COCTaB, KiacCH(pUKALMs yrineBoJoB (MOHO-, AW- W mojmcaxapuabl). [mokosa —
IpoCTeHIMil MOHOCAaXapH: OCOOEHHOCTH CTPOEHHS MOJIEKYJibl, (PU3NYECKHEe M XHUMHYECKHE
cBoiicTBa (B3aumozeiicTBre ¢ ruapokcupoMm Mmeau(ll), okucieHue aMMHa4YHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBNeHHe, OpoOXKeHHE TJIIOKO3bI), HAXOXAEHHE B MPHUPOE,
npuMeHeHue, oronoruueckas posb. @orocuHTes. PpyKTO3a KaK U30MEpP IIFOKO3BL.

Kpaxman u nemmono3a kak HpuUpoAHble noiauMepbl. CTpoeHHE Kpaxmana M LEJUTIOJIO3bI.
Dusnueckue U XUMUYEeCKHUe CBONCTBA kKpaxMaJa (TUAPOIIN3, KaUeCTBEHHASI PEAKLIUsS C HOJIOM).
OKCIEepUMEHTAJIbHbIE METOObl H3Y4YEHUs] BEINeCTB W HX MPEBPALICHUI. MpOBEICHHE,
HaOJNIOAEHNE ¥ OIMCaHHe OeMOHCTPAILMOHHBIX OIBITOB. TOPEHHE CIHMPTOB, KaueCTBEHHbIE
peakiy OTHOATOMHBIX CHHPTOB (OkucieHue 3taHoia oxcumom Menu(ll)), MHOroaromHbIX
cnupToB (B3aumopeiicTBue riuuepuHa ¢ ruapokcunoMm meau(ll)), anpaerumoB (OKUCIEHHE
aMMuauHbIM pacTtBopoM okcupa cepebpa(l) u rugpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmaja C HOAOM), IPOBEINEHHE INPAaKTUYEeCKOW paboThl. CBOWCTBA pPacTBOpPA YKCYCHOIA
KHCJIOTBL

Pacuérnple 3anaun.

Bbluncnennss mo ypaBHEHHMIO XMMHYECKOH peaknuy (Macchl, 00béMa, KOJMYECTBa HCXOIHOTO
BEIECTBA WJIM MPOAYKTAa PEaKLUH 110 W3BECTHBIM Macce, OOBEMy, KOJHYECTBY OJHOTO U3
HCXOHBIX BELIECTB MM IPOAYKTOB PEAKLIUH).

AzoTcozpepikaliue OpraHuuecKrue COeNUHEHMS.

AMMHOKHCIIOTBI Kak aM(OTepHbIe OpraHu4deckue coeanHeHus. Du3uyueckne U XUMUYECKUE
CBOICTBa aMHHOKHCIOT (Ha IpuMepe IJMIMHA). buonormyeckoe 3HaueHHE AMHHOKHUCIIOT.
IlenTunsr

benkn kak mpuUpOAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. IlepBudyHas, BTOpUYHAS U
TpeTHYHas CTPYKTypa OenxoB. XuMHUYeCKHe CBOHCTBAa OEJIKOB. THIPOJIM3, AEHATyparus,
KaueCTBEHHbIE PeaKLUH Ha OesKH.



DKCIepUMEHTAJIbHBIE METOABI N3YUEHHs BELIECTB U UX MPEBPAIlECHUiT; HAOMOaEHE U OMICAHUE
IE€MOHCTPALIMOHHBIX OIBITOB: I€HATY paLys OCJIKOB P HATPEBAHUH, LIBETHBIE PEAKIIUU OEJIKOB.
BbicokomoseKyJIIpHBIE COeNHEHHS

OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJICKYJIIPHBIX COCOUHEHMI. MOHOMEp, MOJUMeEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpHU3aluy, CpedHsst MojekyjsipHas macca. OCHOBHbBIE
METOZBI CHHTE3a BEICOKOMOJIEKYISIPHBIX COEIMHEHUN — MOJUMEPU3aIIHs U MOJUKOHASHCALIUS.
OKCIIepUMEHTAJIbHbIE METONIbl M3YYEHHS BEINECTB M HUX MPEBpAILEHUIl. O3HAKOMIIEHHE C
o0pa3uamMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KaydyKOB.

MesxnpeaMeTHBIE CBSI3U.

Peanusanuss MEXIpPEIMETHBIX CBs3€d INPU WM3Yy4YeHHM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIIICTCS Uepe3 HCIONb30BaHUE Kak OOLINX eCTeCTBEHHO-HAYYHBIX INOHSATHI, TaKk MU
MOHSITUMN, SIBJISIFOLIMXCS CUCTEMHBIMU JUJIS OTAENbHBIX IPEIMETOB €CTeCTBEHHO-HAYYHOIO [IUKJIA.
OO0mne ecTeCTBEHHO-HAY4YHBIE TMOHATHUS: SIBIICHHE, HAy4HBIH (aKT, T'MIIOTE3d, 3aKOH, TEOpH,
aHamM3, CUHTE3, KJacCU(UKALMs, NePUOJMYHOCTb, HAOMIOACHUE, HU3MEPEHHE, SKCIIEPUMEHT,
MOZIEJIUPOBAHHUE.

Qdusuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTHUUYECKUIl YpPOBEHb,
BEILECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHUE BeIeCcTBa, (U3NYECKIE BEIMYUHBI U €IUHHIIBI
UX U3MEPEHUsI.

Buonorusi: kierka, opraHm3M, Omocdepa, OOMEH BeIIeCTB B OpraHusMme, (QOTOCHHTES,
Ouonornyecky akTUBHBIE BeecTBa (Oesku, yriaeBOabL JKUPBL, (PEPMEHTHI).

I'eorpadusi: MuHepasbl, TOPHbIE NOPOABI, OJIE3HBIE HCKOAEMBbIE, TOILUIUBO, PECYPCHL.
TexHOMOrMsA: NHILEBBIE NPOAYKTBHl, OCHOBBI PAlLMOHAJIBHOIO IIMTAHMS, MOIOILIUE CPEACTBA,
JIEKapPCTBEHHBIE 1 KOCMETUYECKUE IIPenapaTel, MAaTEPHUAalbl U3 MCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJTACC

OBIIASA 1 HEOPTAHUYECKAA XUMUA

TeopeTuueckue 0CHOBbI XUMHHU

Xumuueckuii 3eMeHT. AToM. SApo aToMa, H30TOMbL. JNEKTPOHHAs 000I09Ka. DHEPreTHIeCKHue
YPOBHH, MOAYPOBHH. ATOMHbIe opOuTany, s-, p-, d- sanemenTel. OCOOEHHOCTH pachpeneneHHs
3JIEKTPOHOB MO OpPOUTANAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUONOB. DJEKTPOHHAS
KOH(UTypaLus aTOMOB.

Ilepuoanueckuii 3akon u Ilepuonanueckast cucremMa xumudeckux snemenTos JI. 1. Menneneesa.
Cesi3p nepuogmueckoro 3akoHa u Ilepumogmdeckoit cucrembl xumuyeckux snemeHtos JI. M.
MeHzeneeBa C COBPEMEHHOIN TeopHel CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB
XUMHYECKHX 3JIEMEHTOB W OOpa3yeMbIX MMH INPOCTBIX M CIOXKHBIX BEIIECTB IO TPyNIaM H
nepuosiaM. 3HaueHHEe NePUOUUECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenwue BemecTBa. XMMHYECKask CBA3b. BUbI XUMHUECKOW CBSI3M (KOBAJICHTHAS! HETIOJISIPHAS
W TOJISIpHAs, MOHHAs, MeTajjinueckas). MexaHu3Mbl 0Opa3oBaHMs KOBAJICHTHOW XMMHYECKOU
cBsi3u  (OOMeHHBIE ¥ JOHOpPHO-aKLEeNTOpHbIA). Bomopomnas cBs3p.  BaneHTHOCTS.
OnexrpoorpunareabHOCTh. CTeneHb okucienus. MoHbl: KaTUOHBI U AHUOHBIL.

BelectBa MOJNEKYJAPHOIO M HEMOJEKYJSIDHOTO CTPOEHHUsl. 3aKOH MOCTOSIHCTBAa COCTaBa
BEeIECTBA. THMBI KPUCTALIMYECKUX pPEIETOK. 3aBUCUMOCTb CBOWCTBA BELIECTB OT THIA
KPUCTAJUTMYECKON PELIETKY.

[Monatue o aucnepcHbIXx cucreMax. VMICTUHHBIE M KOJUIOMAHBIE PacTBOpbL MaccoBas 10
BELLECTBA B PaCTBOpE.

Knaccudukauuss HeopraHudeckux coeAnHeHuil. HoMeHknaTtypa HEOpPraHM4eCKHX BeELIECTB.
I'eHeTH4eCKas CBA3b HEOPTaHMYECKUX BEILECTB, MPUHAMJIEKANX K PA3JIMYHBIM KJIacCaM.



Xumnueckass peakuus. Kiaccupukanms XUMHUYECKMX peakUUii B HEOPraHHYECKOH u
OpPraHU4eCKON XMMHH. 3aKOH COXPAaHEHUs] MACChl BELIECTB, 3AKOH COXPAHEHHs U MPeBpaILEeHUs
SHEPTUU NMPU XUMHUYECKUX PEAKIUSX.

CkopocTe peakiuu, €€ 3aBUCHMOCTb OT pa3iu4HbIX (QakTopoB. OOpaTumble peaKLUU.
Xumnueckoe paBHOBecHe. PakTophl, BIMAIOLINE HA COCTOSHUE XUMHYECKOTO PaBHOBECUSL.
IIpuniun Jle [latense.

Onextponutnyeckass aucconmauus. CunpHble u  crnabble aymekTponutbl. Cpema BOIHBIX
PacTBOPOB BEILLECTB: KUCas, HEUTPAJIbHASL, LIEJIOYHAS.

OKI/ICJ'II/ITeJ'IbHO-BOCCTaHOBI/ITeJ'IbeIe peakuuun.

OKClepUMEHTAJIbHbIE METOIbl M3YUYEHUS BELIECTB M WX NPEBPALICHUIN: NeMOHCTpAIusi TaOuil
«Ilepnonnueckas cucremMa xumudeckux sjaemeHToB J[. Y. MeHneneesa», usydeHne mojenei
KPUCTAJUIMYECKUX PEMIETOK, HAOMIOJeHNe M ONMCAHKMe NEeMOHCTPALMIOHHBIX M JIa0OpaTOPHBIX
OIIBITOB (PA3JIOKEHUE MEPOKCUAA BOAOPOA B MPUCYTCTBUM KaTaau3aTopa, ONPENEIEHHE CPEIbI
pPacTBOPOB BEIIECTB C MOMOINBIO YHHUBEPCAJIbHOTO HMHAMKATOPA, PEAKIMM HOHHOTO OOMEHa),
IpoBeneHue NpakTuieckoil padorsl «BiusHue pa3nuyHbX (aKTOPOB HA CKOPOCTh XUMUYECKOMH
peaxkuum.

Pacuérnele 3amaun.

Pacuétel 1m0 ypaBHEHHSIM XUMHYECKUX pPEAKLUUH, B TOM YHCIE TEPMOXHMHUYECKHE PACUETHI,
Pacy€Thl C UCTIONB30BAHMEM MOHATHS «MACCOBAs I0JISI BEIECTBAY.

Heopranuueckasi xumus

Hewmerannel. [Tonoxenue nemeramnos B Ilepuoguyeckoii cucreMe XMMUYECKHX 3JIeMEHTOB /1.
HU. MenneneeBa u OCOOEHHOCTH CTpOeHHsI aToMOB. Du3WYecKkWe CBOMCTBA HEMETAJLIOB.
AJNIOTpOmHs HEMETAJUIOB (Ha IpUMepe Kuciopona, cepsl, hocdopa u yriepona).

XuMHUeCKHe CBONCTBA BAXKHEHIIINX HEMETAJIJIOB (TAJIOT€HOB, cephl, a30T1a, Ppocdopa, yriepona u
KPEMHHUSI) W WX COENWHEHHWH (OKCHZOB, KHCIOPOACOAEPKALIMX KHCIOT, BOAOPOMHBIX
COEMHEHUH).

IIpumeneHNe BaXXHENIINX HEMETAJUIOB U UX COCIMHEHUH.

Meramnel. Ilonoxenue meramnoB B llepuonuueckoin cucreme xumuveckux snemeHto [ U.
Menneneera. OCoOEHHOCTH CTpOEHHs 3JIEKTPOHHBIX 000JOYeK aToMOB MeTauioB. OOriue
¢msnueckue cBoiictBa MeTa/uioB. CIUIaBbl METAJUIOB. DJNEKTPOXUMHYECKHIA Psil HarpsbKeHUi
METAJIJIOB.

XUMHYecKre CBOMCTBAa Ba)KHEHMIINX METAJUIOB (HaTPUM, KAJIMH, KaJbLHiA, MaTHUH, aJIFOMHHHIA,
LIFHK, XPOM, JK€JI€30, MeIb) U UX COCOUHEHHIA.

O6mue criocoOs! ony4yeHus MeTauios. [IpuMeHeHne MeTayioB B ObITY M TEXHHKE.
OKCclepUMEHTaIbHbIE METOABI U3yUEHHs! BELECTB M MX INPEBPALUEHHi: U3y4YeHHE KOJUIEKLIUH
«Metammel ¥ CIUIaBby, O00OpasLOB HEMETAJUIOB, pELICHHE JKCIEepPHUMEHTabHBIX 3amad,
HaOJIOZEHHWEe W ONMCAHWE OEMOHCTPALMOHHBIX M JIaDOPAaTOPHBIX OMBITOB (B3aMMOICHCTBHE
THAPOKCHUA AIFOMUHUA C PACTBOPaMU KUCIOT U IIENOYEi, KaueCTBEHHbIE PeaKLiMd Ha KATHOHbI
METaJIIOB).

Pacuérnele 3agaun.

Pacuérnr maccrl BemecTa win 00béMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe HIIH
00BbEMY ONHOIO M3 YYaCTBYIOIIMX B PEAKLMH BEINECTB, pacyéThl Macchl (00BbEMa, KONMYECTBa
BEILECTBA) MPOAYKTOB PEAKLINH, €CJIH OTHO U3 BELIECTB MMEET IPUMECH.

XuMHuS U JKU3Hb

Ponp xumuu B obecneueHMM 3KOJOTHMYECKON, SHEPreTHUYECKOM H IHINEBOM Oe30MacHOCTH,
pa3BuTUM MenuiuHbL [IOHATHE O HAay4YHBIX METOJAAX MO3HAHUS BELIECTB M XHUMHYECKUX
peaKLuil.

IIpencraBnenns 00 OOIMX HAyYHbIX IPUHLUNAX NPOMbIIIJIEHHOIO MONYYEHHs Ba)KHEHIINX
BEIIECTB.



YenmoBek B MHpe BEIECTB M MaTePUANIOB. BAKHEHIIME CTPOMTEILHBIE MAaTEPHAJIBI,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPAacKH, CTEKJIO, KEpaMHKa, MaTepHajibl Ui 3JIEKTPOHHUKH,
HaHOMaTePHaJIbl, OPraHUUECKHe U MUHEPAJIbHbIE Y IOOpEeHMs.

XuMusA U 300POBbLE YEJIOBEKa: MpaBHila UCMONb30BAHUS JICKAPCTBEHHBIX MPENapaToB, MpaBuiia
6€e30MacHOro MCIOJIb30BAHMS PENapaToB ObITOBOH XUMHH B TOBCEIHEBHOMN JKU3HH.
MexnpeaMeTHble CBsI3U.

Peanuzaiyiss MEKMpPEAMETHBIX CBs3eld NPH H3y4eHHH OOmeil m HeopraHu4eckoi xumuu B 11
KJIaCCe OCYILECTBISETCS Yepe3 MCIOIb30BaHHE KaK OOLINX €CTeCTBEHHO-HAay4YHbIX MOHATHIH, TaK
W TIOHATHUH, ABJSIOIUXCA CUCTEMHBIMH IJIs1 OTAEIBHBIX INPEAMETOB €CTECTBEHHO-HAYy4YHOIO
LUKJIA.

OO1ire ecTeCTBEHHO-HAYYHbIC MOHSTHS. HAy4HBbIH (DaKkT, TMIOTE3a, 3aKOH, TEOpHs, aHaJu3,
CHHTE3, KJacCU(pHUKALKMs, TMEePUOSUYHOCTb, HAOMIOAEHHe, OSKCIEPUMEHT, MOAEIHPOBAHHUE,
U3MepeHue, sIBJICHUE.

®usuka: Marepusi, DSHEPIus, Macca, aToM, D3JIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PaAHOAKTHBHOCTb, MOJIEKYJIA, SHEPIeTHYECKHil YPOBEHb, BELIECTBO, TeNO, 00BbEM, arperaTHoe
COCTOSIHHE BEINECTBa, (U3NICCKHUE BEIMIMHBI H €AUHHULbI UX U3MEPEHHs], CKOPOCTb.

Buosorus: Kierka, OpraHu3M, 3Kocuctema, duocdepa, MaKpo- U MUKPODJIEMEHTHI, BUTAMHHBI,
0OMeH BelecTB B OPraHU3Me.

['eorpadmsi: MuHEpaBI, TOPHBIE MOPOBL, TOJE3HbIE HCKONAEMble, TOILIMBO, PECYPCHI.
TexHonorus: XUMUYecKas: IPOMBIIUIEHHOCTb, METAJUIyPIrus, MNPOHU3BOACTBO CTPOMTEIbHBIX

MaTepUaJIOB,  CEJbCKOXO3AWCTBEHHOE  NPOW3BOACTBO,  MNUINEBAas  IPOMBINUICHHOCTD,
(dapManieBTHYECKasi ~ MPOMBIIUIEHHOCTb,  NPOW3BOACTBO  KOCMETHMYECKHX  Mpenaparos,
MPOU3BOACTBO  KOHCTPYKLMOHHBIX  MaTepUaJioB, 3JIEKTPOHHAas IIPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUU.

ILNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 11O XUMHUHA HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUMA

JJMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaer TpeOOBAHUSA K pe3yJbTaTaM OCBOCHUs! OOyHaIOIIMMIUCA NPOrpaMm
cpenHero obuiero oOpasoBaHusi (JINYHOCTHBIM, METANpeOMETHBIM U mnpeamerHeiM). Hayuno-
METOIUYECKOH OCHOBOH i pa3pabOTKU IUIAHHUPYEMBIX Pe3yJIbTAaTOB OCBOEHHs IPOrpamm
cpenHero ob1mero o0pa3oBaHusl SIBISIETCS CUCTEMHO-IESITETbHOCTHBIHN IMOIXO.

B cooTBeTCTBUHM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKType JHMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMs IpeaMeTa «XHMHS» Ha YpOBHE cpemHero oOmero o0pa3oBaHUs
BBIJIEJICHBI CIEAYIOLINE COCTABIISIOLINE:

OCO3HaHME OOYYAIOUIMMUCS POCCUICKONW TPa)XNaHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOIIPENEIICHHUIO,

HaJIM4Ke MOTUBALUU K O0YUEHHIO,

LIEJICHANIPABJIEHHOE pa3BUTHE BHYTPEHHHX YyOEXKNEHUI JUYHOCTM HAa OCHOBE KJIHOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaauuuii 0a30BOH HAyKH XUMUH,

TOTOBHOCTb U CHOCOOHOCTH OOYyYarOLIMXCS PYKOBOACTBOBATBCS B CBOEH ESTENbHOCTH
LEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, TPUCYLIUMHU LEJOCTHOHM CHUCTEME XHMHYECKOTO
obpazoBaHus;

HaJIM4KEe TPABOCO3ZHAHUS HKOJIOTHUECKON KyJbTYPBI M CIIOCOOHOCTH CTABUTh LIEJIH U CTPOUTH
JKU3HEHHbIE TUIaHbI.

JINYHOCTHBIE Pe3yJIbTAThl OCBOCHHUS MpenmMera « XMMUs» AOCTUIAIOTCS B €IUHCTBE y4eOHOH U
BOCIIMTATEIbHON AESITEIBbHOCTH B COOTBETCTBHUU C I'YMaHHUCTUYECKHMH, COLIMOKYJbTYPHBIMU,
IyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH M HIeajJaMH POCCHIICKOro Tpa)XIaHCKOro oOIIecTsa,



NPUHATBIME B OOLIECTBE HOPMaMH M MPABIJIAMU IOBEAEHUS, CIOCOOCTBYIOLIMMH MpOLEccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUSI IMYHOCTH OOYUYarOIUXCS.
JInuHOCTHBIE pPe3yNbTaThl OCBOCHUSI MPeAMeTa « XUMHS» OTPAXAT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENIBHONH M MPAKTUYECKOH AEATENIbHOCTH OOYYarOIUXCS MO peajd3alud MPHHATHIX B
o0mecTse EHHOCTE, B TOM YHCJIE€ B YaCTH:

1) rpasKAaHCKOro BOCIIHTAHMA

OCO3HaHUsI OOYYaIOUIMMHUCA CBOMX KOHCTHTYLHOHHBIX INpaB U O0sA3aHHOCTEH, YBa)KEHHUS K
3aKOHY Y MPABOMOPAIKY;

NPEACTABIICHUS O COLIMAIIBHBIX HOPMAax U MPaBIUIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE,
TOTOBHOCTH K COBMECTHOIl TBOPHYECKOH HNESTEeIbHOCTU IPH CO3OAHUU YUEOHBIX IMPOEKTOB,
peleHny y4eOHBIX U TO3HABATEIbHBIX 3a/1a4, BHITIOJHEHUN XUMUYECKUX YKCIIEPUMEHTOB;
CIIOCOOHOCTH ITOHUMATD M MPUHNUMATh MOTUBBI, HAMEPEHUS, JIOTHUKY U apTYMEHTbI APYTHX NPH
aHaJM3€e PA3INYHBIX BUIOB Y4EOHOH NEesITeIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHHUS:

LIEHHOCTHOT'O OTHOLIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUM,
YBaXXEHUSI K IIPOLIECCY TBOPUECTBA B OOJACTH TEOPUM M NMPAKTHYECKOrO MPUMEHEHHs XUMUH,
OCO3HAHHSl TOTrO, YTO IOCTIDKEHHS HAyKd €eCThb pe3yJbTaT [UINTEJbHBIX HaONIONeHu ,
KPOMNOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IIOMCKOB, IOCTOSHHOTO TPY1A YUEHBIX U IPAKTUKOB;
UHTEpeca U MMO3HABATEIbHBIX MOTHBOB B MOJYyYEHHH U MOCIEAYIOIEM aHaIu3e UHPOPMAIIK O
MEePEeNOBbIX NOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUM,

3) AyX0BHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3ITUYECKOrO IIOBEACHNUS,

CIIOCOOHOCTH OIIEHMBATh CHUTYaLUY, CBS3aHHBIE C XUMHYECKHMH SIBICHUSMH, U IPUHUMATH
OCO3HAHHBIE PELICHUs], OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTY,
TOTOBHOCTH OIIEHMBATh CBOE IIOBENEHHE M IIOCTYIKH CBOUX TOBAPHILEH C MO3UIUA
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUI 3THX MOCTYIIKOB;

4) popmMupoOBaHHS KYJIbTYPbI 310POBb:

NOHMMaHHs LEHHOCTeH 3a0poBoro W OesomacHoro ofpasa JKU3HH, HEOOXOOHMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3HYECKOMY U MCUXUYECKOMY 3/I0POBBIO;
coOnmroieHust mpaBui 0€30MaCHOTO OOpaIEeHus ¢ BEIeCTBAMH B OBbITY, MOBCEHEBHON JKU3HU U B
TPYAOBOM AEATEIBHOCTH,

MOHUMAaHW:A ECHHOCTHU MPAaBUJII UHAWUBUAYAJIBHOT'O U KOJNJNECKTUBHOTO 6e3OHaCHOFO MOBEACHHUA B
CUTYyaLUsIX, yrPOKAIOIINX 3AOPOBBIO U JKU3HH JIIOJIEH;

OCO3HAHHSI TOCIEACTBHI W HENPUATHS BPEOHBIX MNPHUBBbIUEK (yMOTpeONeHHs aJkoro,
HApKOTHKOB, KypEHHS),

S) TpynoBoro BocnuTaHus:

KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEAOBATENILCKON  AESTEIbHOCTH,
OO0ILIECTBEHHO MOJIE3HOH, TBOPUECKOH M APYTHX BUAAX JCATENIbHOCTH,

YCTAHOBKH Ha aKTUBHOE Y4aCTHE B PEIIEHUH MPAKTUIECCKHUX 33124 COLIMAJIbHON HaINpaBJICHHOCTH
(B paMKax CBOETO KJIacca, LIKOJIbl),

MHTEpeca K MPAKTHYECKOMY H3yUeHHI0 mpodeccuii pa3iudHOro poja, B TOM YHCJE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAHUH MO XUMUH;

YBKEHHS K TPYAY, JIOIIM TPYAa U Pe3yJibTaTaM TPyIOBOH HesITeTbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUAYAJIbHOH TpaeKTOpUH oOpa3oBaHus, Oyaymei
npodeccun U peanu3aluy COOCTBEHHbIX JKU3HEHHBIX IJIAHOB C YUETOM JINUHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUHN, HTHTEPECOB U MOTPEOHOCTEH 00IIecTRa,

6) KOJIOrHYECKOro BOCITHTAHMSI:

JKOJIOTHYECKH 1eJIeCOO0Pa3HOTrO OTHOLIEHHUS K MPHPOAE, KaK UCTOYHUKY CYLIECTBOBAHUS XKU3HU
Ha 3emie;

NOHUMaHHsl TJIO0ANBHOIO XapaKTepa SKOJOTHYeCKHX MpobneM, BIHUSHHA SKOHOMHYECKHX
MPOILIECCOB HA COCTOSIHUE MPUPOAHON U COLMAIIBHOM CPENIbL;



OCO3HaHUS HEOOXOAMMOCTH HCIIONB30BAHUS JOCTHXKEHHH XHMHU IJISI PELIEHHs BOIPOCOB
PalMOHAIBHOTO TPUPOIONIOIb30BaHNIS,

aKTUBHOI'O HENPUATHs ASUCTBUH, MPUHOCALIUX Bpel OKPY Karollel NMPUPOIHON Cpene, YMeHUs
IPOTHO3UPOBATH HEONATONPUSITHBIE IKOJOTMIECKUE MOCISACTBHS MPEATPUHUMAEMBIX NeHCTBUIA
U IpeoTBpaIlaTh HX;

HAJIMYMS ~ PA3BUTOrO 3KOJOTMYECKOTO  MBILUIICHHs, OKOJIOTMYECKON  KyJbTYpbI, OIbITa
OESTEIPHOCTH  DKOJOTWYECKONM HANpPaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATbCS WMMH B
IIO3HABATENIbHONW, KOMMYHHKATUBHOM U COLIMANIbHON MPaKTHKE, CITIOCOOHOCTU U YMEHHS] aKTUBHO
MIPOTUBOCTOSTH UAeONIoruu xemohobuwu,

7) HeHHOCTH HAYYHOI0 MO3HAHMA:

cpOpMUPOBAHHOCTH MHPOBO33PEHUs], COOTBETCTBYIOLIETO COBPEMEHHOMY VPOBHIO Pa3BHUTHS
HayKU U OOIECTBEHHOM MPaKTHKY,

NOHNMAaHHUsA ClIequUKA XUMHM KaKk HayK{, OCO3HaHWMs €€ poid B (HOpMHpPOBAHUH
PaLMOHAJIBHOIO HAYYHOI'O MBIILJICHUS, CO3MAaHUH LEJOCTHOTO MPECTaBIeHHsI 00 OKpYIKAIIeM
MHUpPE KaK O €IMHCTBE IPUPOABI U HYEIOBEKAa, B NMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M
peweHny npodeM COXpaHEHMsI IPUPOTHOTO PABHOBECHS,

yOexnéHHOCTH B 0c000# 3HAYMMOCTH XHMHH /Ui COBPEMEHHON IMBHJIM3AIMH. B €€
T'YMaHUCTHUYECKON HAIpaBJICHHOCTH M Ba)XKHOM pOJM B CO3JaHMM HOBOW 0a3bl MaTepHaNbHOM
KYJBTYPBI, pelieHn! II00aNbHBIX MPoOIeM YCTOHUHBOTO pa3BUTHS YEJIOBEUECTBA — ChIPbEBON,
SHEPreTUYEeCKOH, TNHIIEeBOM U OKOJOTUYECKOH Oe30macHOCTH, B Pa3BUTHH MEIULIMHBIL,
obecreyeHnn yCIIOBH YCIEIHOTO TPY/Ia U SKOJOTHYECKH KOM(OPTHOM JKHU3HH KaKIOTO YjIeHa
oO1ecTna;

€CTECTBCHHO-HAYYHON IPaMOTHOCTHU: MOHMMAaHHs CyIIHOCTH METOAOB MO3HAHUSA, UCIIONb3YEMbIX
B €CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCMOJIB30BATH MOJIyYaeMble 3HAHHS JUIS aHAJIH3a U
OOBSCHEHNUS SIBICHUH OKPY KAIOIIET0 MUPA U MPOUCXOSIIIUX B HEM M3MEHEHUI, yMeHUs 1eNaTh
00OCHOBaHHBIE 3aKIIFOYEHHS] HAa OCHOBE HAYYHBIX (DAaKTOB M HMMEIOIIHMXCS JaHHBIX C IEJIBIO
MOJTy4€HUs] JOCTOBEPHBIX BHIBOJIOB;

COCOOHOCTH CaMOCTOSATENIbHO HCIOJb30BaTh XUMUYECKUE 3HAHHS Ul pelleHus npodjieM B
peabHBIX KU3HCHHBIX CHTYALHSX;

HHTepeca K IO3HAHUIO M UCCIIeIOBATENbCKON A€SITEIbHOCTH,

TOTOBHOCTH Y CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CAMOOOPA30BAHHIO, K AKTHBHOMY
MOJTyY€HHIO HOBBIX 3HAHUH MO XHMHH B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0OCOOEHHOCTSIM TPYAa B Pa3IMYHbIX cepax npodeccCHOHATBHOM NeATeNbHOCTH.
METAINIPEJMETHBIE PE3YJbTATHI

MertanpenMeTHbIE Pe3yJbTaThl OCBOEHHUSI Y4eOHOro mpeamera « XMMUsD» Ha YPOBHE CPEIHETO
001ero o0pa3oBaHMs BKIIIOYAOT:

3HauuMble i1 (OPMHUPOBAHMS MHPOBO33PEHHS] OOYYAIOIMXCS  MEXIUCLHIUTHHAPHbIE
(MexrpenMeTHbIe) OOIMEeHay YHbIC TOHATHS, OTPAXXAIOINe [EJIOCTHOCTh HAYYHON KapTUHBI MHpa
U crienu(UKy METOAOB NMO3HAHMSA, HCIOJb3YEeMbIX B €CTECTBEHHbIX HayKax (MaTepwsi, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CHCTeMa, HAay4HbIi ()aKT, NPUHLIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIe0BaHNe, HAOMOAeHHE, H3MEPEHHE, SKCIIEPUMEHT U APYTHE);
yHHUBEpCaJibHble y4eOHbIE NEHCTBHs (NO3HaBaTeNIbHblE, KOMMYHHKATHBHBIEC, PEryJATHBHBIE),
obecneunBaroniie HopMupOBaHie (PyHKLIHOHAIBHON IPaAMOTHOCTH U COLIMAJIbHOW KOMITETEHLIH
00y4aroImuxcsi;

crIocoOHOCTh 00yJaroImuxcs UCIIONb30BaTh OCBOCHHBIE MEKAUCLHUILTHHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUSA W YHHBEpCaJbHbIe y4eOHble NEHCTBHS B MO3HABATENIbHOH U
COLIMANIbHON MIPaKTHKE.

MeranpenMeTHbie  pe3yJbTaTbl  OTPAXKAIOT  OBJAAEHHE  YHUBEPCAJIbHbBIMH  yueOHBIMU
NO3HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU I€HCTBUSMU.

OBJageHNe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH AeHiCTBHAMH:



1) 6a30BbIe JJOTHYECKHE CHCTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJIM3UPOBaThb MPOOJIEMy, BCECTOPOHHE  eé
paccMaTpuBaTh;

OTIpeNeNsITh LeIH IESITENbHOCTH, 3a/1aBasi MAPAMETPbl U KPUTEPHH UX JOCTH)KEHHsI, COOTHOCUTD
pe3yJIbTaThl AEATENLHOCTH C TIOCTABJICHHBIMH LIEJISIMH;

UCMONb30BaTh MpPU OCBOGHHHM 3HAHMH NPHUEMBI JIOTHYECKOTO MBILUIEHHS — BbIAENSTD
XapakTepHble TPU3HAKKM TOHATHHA M YCTAHABJIMBATD WX B3aMMOCBSA3b, HCIIOJNb30BAThH
COOTBETCTBYIOLLHE IMOHITHUS ISl OOBSICHEHHSI OT/IENIbHBIX (PAKTOB U SIBJICHMUIA,

BbIOMPATh OCHOBAHUS M KPUTEPUH IS KJIACCH(UKALIMK BELISCTB U XUMHYECKHX PEaKIIUii,
yCTaHaBIMBATh MPHUYHMHHO-CIIEICTBEHHBIE CBS3H MEX/Ty M3y4aeMbIMH SIBJICHHSIMH;

CTPOUTDL JIOTHYECKHE pacCyXKIAeHHs (MHAYKTHUBHBIE, NENyKTHBHBIC, 10 AHAJIOTHH), BbIABISITH
3aKOHOMEPHOCTH M MPOTHBOPEYHUS] B PACCMATPUBAEMBIX SIBIEHUSX, (POPMYJIHPOBATH BBIBOMIBI U
3aKJIFOUEHHS,

NPUMEHATh B MpOLECCE MMO3HAHMA, HCIONb3yeMble B XHMHH CHMBOJIHYECKHE (3HAKOBBIE)
MOAENH, MpeoOpa30oBBIBATH MOAEIBHBIE MPECTABICHHS — XUMHUECKUH 3HAK (CHMBOJI) 3JIEMEHTA,
xuMuueckass (opMyJia, ypaBHEHHE XHMHUYECKOH peakuMd — TpH pPelleHHH yYeOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a/1a4, NMPUMEHATh Ha3BaHHbIE MOJAENbHBbIE MPEACTaBICHUS
IUTS BBIABJICHUS XapaKTEPHBIX MPU3HAKOB H3yYaE€MbIX BELIECTB U XUMHUECKUX PEAKIIHIA.

2) 0a30BbI€ HCCJIEA0BATEIbCKHE ICHCTBHSL:

BJIaZIETh OCHOBAaMH METOOB HAYYHOI'O MO3HAHUS BELIECTB H XUMHUECKUX PEeaKLIUii;
bopMyTupOBaTE LIENU U 334 UCCIIEIOBAHUS, HCIOJb30BATh NOCTABIEHHbIE H CAMOCTOSITEIHHO
copMynHpOBaHHBIE BONPOCHI B KaueCTBe WHCTPYMEHTa TO3HAHMA U OCHOBBI  JUIS
(dbopMupOBaHUS TUMOTE3HI 110 MPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYIKIECHHI;

BIAJ€Th HABBIKAMH CAaMOCTOATENIbHOTO IUIAHHPOBAaHHA M MPOBEIECHUS  yUYECHHYECKHX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAONIOAATh 3a XOJAOM MPOLIECCa, CAMOCTOSTEIILHO
IPOTHO3UPOBATh €ro pe3ysbTar, (popMyimpoBaTh OOOOLIEHHS W BBIBOABI OTHOCHUTEIBHO
IOCTOBEPHOCTU Pe3yJIbTATOB UCCJIEAOBaHHS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAEIAHHOMN
pabore,

prUOOpETaTh OMBIT YYEHUYECKOW HCCIIETOBATEIbCKOW M MPOSKTHOW AESTENIbHOCTH, MPOSIBIIATH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbBHOMY IOMCKY METOMOB pPELICHHS MPaKTHYECKHX
3amad, MPUMEHEHHIO PAa3INYHbIX METOIOB MMO3HAHMS.

3) pab6oTta c uHpopManuei:

OPHEHTHPOBATbCSA B PA3IMYHBIX HMCTOYHMKAX HMHGOpMaruu (HAy4HO-TOMYJSIpHAs JIUTEPaTypa
XMMUYECKOrO COIEp KaHHUs, CIpaBo4YHble mocoOumsi, pecypcbl HHTepHeTa), aHAIH3UPOBATh
nHpOpMaLMIO pPAa3IUUHBIX BHIAOB W (OPM MPEACTABICHHUS, KPUTHYECKU OLIEHHBATH €€
IOCTOBEPHOCTb U HEMPOTHBOPEYHBOCTD;

bopMynupoBaTh 3ampoChl M TNPUMEHSATh PA3JIMYHbIE METOABI MpPH TOHCKE U OTOOpe
nH(popMannn, HeOOXOAMMO /1JIsl BBIMOJIHEHUS Y4eOHbIX 33/1a4 ONPEACIEHHOTO TUIIA;
npuoOpeTaTh OMNBIT HCIOJNB30BaHUS HH(OPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUN |
Pa3IMYHbIX TOMCKOBBIX CHCTEM;

CaMOCTOATENIPHO BbIOHpaTh ONTHMAaNbHYIO (opMy mnpencrasiaeHusi uHpopMauuu (CXEMBbI,
rpaduku, AUarpaMMbl, TaOJULIbL, PUCYHKH U APYTHE),

HCIIOJIb30BaTh HAayuHbBIH A3BIK B Ka4€CTBE CpeACTBa MpH pabore ¢ XuMu4eckoi HHpopMauueii:
HNPUMEHATh MeXNpeaMeTHbie ((PU3UUeCKHe U MaTeMaTHYECKHe) 3HAKH U CHMBOJIbI, (HhOPMYJIbL,
ab0peBuaTypbl, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA HATIIAHOCTH.
OsJyaseHHne yHHBEpPCAJIbHBIMH KOMMYHHKATHBHBIMH A€HCTBHSIMH:

3a7laBaTh BOMPOCHI MO CYINECTBY OOCYKJaeMOil TeMbl B XONA€ AHAJOra /WM JHUCKYCCHH,
BBICKa3blBaTh HAEH, (POpMyJaHpoBaTh CBOM NPEAJIOKEHHS OTHOCHTENIbHO  BBIMOJHEHHS
NPEIJIOKCHHOMN 3a/1a4H;



BBICTYIIaTh C Tpe3eHTalHeld pe3yJbTaTOB IO3HABATENBHON JEATENbHOCTH, IOJNYYSHHBIX
CaMOCTOAATEJIbHO MJIH COBMECTHO CO CBEPCTHHKAMH TIPH  BBITIOJHEHUH XHUMHYECKOTO
9KCMEePUMEHTa, NPAKTHYECKOH pabOThl MO HCCICIOBAHUIO CBOWCTB M3Yy4aeMbIX BELIECTB,
peanuzauyu yueOHOro MpoekTa U (POPMYJIMPOBATH BBIBOABI IO PE3YJbTaTaM MPOBEAEHHBIX
UCCJIeIOBAHUM IMyTEM COTJIAaCOBAaHMSI MO3ULIUIN B XOAe 00CYKAeHUs 1 0OMEHA MHEHHSIMH.
OBJaaeHne yHUBEPCAJBLHBIMH PeryiTHBHbIMH I€fiCTBUAMH:

CaMOCTOSITENIbHO IUIAHUPOBATb W OCYLIECTBJISITH CBOK ITO3HABATEJbHYIO [IESITEJIbHOCTD,
ompenessisi € LeNU W 3amadl, KOHTPOJIHUPOBATh U MO Mepe HEOOXOOMMOCTH KOPPEKTHPOBATh
IpenaraeéMblii aIrOPUTM IEUCTBHI TMPHU BBIMOJHEHUH YYeOHBIX M HCCIEAOBATEIbCKUX 3a/1ad,
BEIOUpaTh Hanbosuee d3GPEKTUBHBINA CIOCO0 UX PELISHHUs ¢ YUETOM IOJIyUeHHs HOBBIX 3HAHUI O
BELECTBAX M XMMUYECKUX PEaKIHsX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOCH EATEbHOCTH Ha OCHOBE CaMOAaHajM3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI
10 KJTACC

IIpenmeTHBIe pe3yabTaThl OCBOSHHS Kypca « OpraHnuecKas XUMUsD OTPAKArOT:
cOPMHUPOBAHHOCTb TMPEACTABICHUI O XHUMHYECKOH COCTAaBJIIOLIEH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpPA, POJIU XMMUU B TIO3HAHUH SIBJICHUH MPHUPOIBL, B (GOPMUPOBAHUH MBILILICHUS U
KYJbTypbl JIMYHOCTH, €€ (YHKLUUOHAJIBHON TIPAMOTHOCTH, HEOOXOOMMON Ml pPeLIeHUs
NPaKTUYECKUX 337a4 M 3KOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
NIPUPOOHON Ccpene;

BJIAZICHHE CHUCTEMOH XMMUYECKMX 3HAHUH, KOTOpas BKJIOYAET. OCHOBOIMOJIArAOIINe TMOHSATHUS
(XUMHUYECKUIl 3JIeMEHT, aToM, JJIeKTPOHHAs OO0OJOYKa aToMa, MOJEeKyJa, BaJIEeHTHOCTb,
3NEKTPOOTPULIATEIBPHOCTb, XHUMHUYECKast CBsi3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpalléHHasi), MOJIb, MOJIpHas Macca, MOJSIPHBIA OOBEM, VYIJIEPOAHBIA  CKeJNeT,
(yHKIMOHATIbHAS TPYIINA, PamguKal, U30MEpHs, W30MEepPbl, FOMOJOTMYECKHIl psll, FOMOJIOTH,
YIJI€BOAOPOABL, KUCIOPOA M a30TCOMAEpIKAallHe COCOUHEHHsI, MOHOMEpP, NOJMMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHUS), TEOPHU U 3aKOHBI (TEOPHUS CTPOEHHS] OPraHMUYECKUX
BemectB A. M. byTnepoBa, 3akOH COXPaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUIl S3BIK XUMHMH, MHpPOBO33PEHYECKHE 3HAHMS, JICXKAlle B OCHOBE NMOHUMAaHUS
NPUYMHHOCTH U CUCTEMHOCTU XUMHMUYECKHX SIBJICHUH, (aKTOIOrHYeCKre CBEJICHH O CBOINCTBAX,
COCTaBe, MOJIy4eHUH U 0€30MaCHOM HCTOJIb30BAHUN BAKHEHIINX OPraHMYECKHUX BEILECTB B ObITY
U MPaKTHYECKOMN AEATENIbHOCTH YEJIOBEKA,

c(pOPMHPOBAHHOCTh YMEHHI BbISABJISITh XapaKTepHbIE MPU3HAKH MOHSATHI, yCTAHABJIHBATH KX
B3aHMOCBs3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHSA NPH ONHCAHWUM COCTaBa, CTPOSHUS U
NPEBPALLECHUI OPTaHUYECKUX COSANHEHU],

c(pOPMHPOBAHHOCTh YMEHHiA HCIOJIB30BaTh XHMHYECKYI0 CHMBOJHMKY Ui COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpAIEHHOI) GOPMyIT OPraHUIEeCKUX BEILECTB
U YPaBHEHUHA XUMHYECKHX PEaKLUii, W3rOTaBIMBAaTh MOJENN MOJIEKYJ OPraHWMYECKUX BELIECTB
JUTA WUTFOCTPALMK MX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIUBATHh MPHHAICKHOCTh W3YyYEHHBIX OpPraHUYECKUX
BEIIECTB 1O HUX COCTaBy M CTPOEHHIO K OINpPENeIEHHOMY KIAcCy/Tpynmne COeIUHEHHUN
(YyrmeBonopoapl, KHCIOPOX W  A30TCONAEpKAIUE COEAWHEHUS, BBICOKOMOJIEKYJISPHBIC
COCAMHEHUs), aBaTh MM Ha3BaHHUs No cucremarmdeckor Homenknarype (IUPAC), a taxke
NPUBOAUTL TPUBHAJIBHBLIC HAa3BAHHA OTACJIbHBIX OPraHUYCCKHX BCIICCTB (I-)TI/IJ'ICH, MpONUJICH,
alleTHICH, 3THICHIJIMKONb, TIHLEpUH, (enon, Qopmaibaernn, aueTagbaeryja, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHUCJIOTa, OJISMHOBAs KHCJIOTA, CTEAPHHOBAs KUCIOTA, INIOK03a, (QPyKTO3a,
Kpaxmali, eJUTI0JI03a, TJIHINH),

c(OPMHPOBAHHOCTb YMEHHSI ONpPENENSATh BHABI XHMHYECKOH CBSI3M B OPraHUYECKHX
COeMHEeHUsIX (OAUHAPHbIE U KPaTHBIE),



chOpMHUPOBAHHOCTh YMEHUSI IIPUMEHATD TOJIOKEHUS TEOPHH CTPOSHHs OPraHMYECKUX BEIECTB
A. M. Bytneposa 1t 0OBSCHEHNS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOEHHUS,
3aKOH COXPaHEeHUsT MacChl BELIECTB,;

cOpPMHUPOBAHHOCTh YMEHHI XapaKTEPU30BATh COCTaB, CTPOEHHE, (PU3HUYECKHE M XUMHUUYECKHE
CBOICTBA THMUYHBIX MPENCTABUTENICH PA3NUYHBIX KJIACCOB OPTaHMYECKHX BEINECTB (METaH,
9TaH, JTWJIEH, TPOMWJIEH, aueruieH, Oyramuen-1,3, merunOyraaueH-1,3, OeH305, MeTaHOI,
STAHOJI, STUJICHIJIMKOJb, TIIULEPUH, (PeHON, aneranabaerus, MypaBbUHAsl U YKCYCHAsi KHUCIIOTHI,
IJI0KO03a, Kpaxmal, LeJUII0J03a, aMUHOYKCYCHasl KHUCJOTA), HJUTFOCTPUPOBATH TE€HETHYECKYIO
CBsI3b MEKIy HUMH YPaBHEHUSMH COOTBETCTBYIOLIMX XMMHUYECKHUX PEAKIIUI C UCIIONBL30BAHUEM
CTPYKTYPHBIX (GOpPMYT;

cpOPMHUPOBAHHOCTH YMEHUSI XapaKTEepU30BATh HCTOYHUKU YTJIEBOJOPOAHOTO Chipbsi (HE(DTb,
NPUPOIHBII a3, yrojb), CIIOcOObI NX MepepadOTKU U MPAKTHYECKOEe MPUMEHEHHE MPOIYKTOB
nepepaboTKy;

chOpPMUPOBAHHOCTh YMEHWI IPOBOIUTH BBIYMCIECHHS MO XUMHYECKUM YPaBHEHHsIM (MacChl,
00béMa, KOJIMYECTBA HMCXOOHOTO BELIECTBA HIIM IPOAYKTAa PEAKIMU MO0 HM3BECTHBIM MacCe,
00BbEMY, KOJIMYECTBY OTHOTO U3 UCXOAHBIX BEIECTB UM MPOAYKTOB PEAKIHH);
c(OPMHPOBAHHOCT YMEHHI BIAaNeTh CHCTEMOHM 3HaHMN OO0 OCHOBHBIX METOJAaX HAy4YHOIO
MO3HAHMs, MCIOJB3YEMbIX B XHMHH TpPU H3YYEHHH BEINECTB W XUMHYECKHMX SIBJICHHM
(HaOnromeHune, W3MEpPEHUe, OKCIEPUMEHT, MOAEIUPOBAHKE), WCHOJIb30BATh CHCTEMHbIE
XUMHYECKIE 3HAHUS IJIS1 IPUHSTHS PELICHUH B KOHKPETHBIX KM3HEHHBIX CHTYaIlHsX, CBI3aHHBIX
C BELIECTBAMH U UX NMPUMEHEHHEM,

c(OPMHUPOBAHHOCTb YMEHHUI COONIONATh TMpaBHia TMOJB30BAHHA XHMHYECKOW MMOCYA0H |
71abopaTopHBIM 000pyIOBaHKMEM, a TAKKE MPaBHJia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBHH C
HUHCTPYKLMSMHU IT0 BHIMOJHEHHUIO JA0OPATOPHBIX XUMHUYECKHX OIBITOB,

chOPMHUPOBAHHOCTh YMEHHI IJIAHUPOBATH M  BBHIMOJHATH XHUMHYECKHIT SKCHEPHUMEHT
(mpeBpalneHus] OPraHUYeCKUX BEIIECTB MPU HArpeBaHWMM, MOJNYUYEHHE STHIIEHA U M3Y4YEeHHE €ro
CBOICTB, Ka4eCTBEHHbIC pPEAKLUH OPTraHWYEeCKUX BELIeCTB, [eHaTypalus OeJlKOB MpH
HarpeBaHWH, LIBETHbIE PEAKLUH OEJIKOB) B COOTBETCTBHH C MPaBHJIAMH TEXHHKH 0€30MaCHOCTH
npu oOpalleHHH ¢ BEIIeCTBaMHU U JJaOOpaTOpHbIM OOOPYAOBAHHMEM, MPEACTABIATh PE3YJIbTAaThl
XHUMHYECKOr0 JKCIepHMEHTa B (popMe 3amucH YypaBHEHHHA COOTBETCTBYIOIIMX PEAKLUH U
(bopMyTHPOBATH BHIBOMIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPHUTHYECKH AaHAJM3UPOBATh XHUMHYECKYI0 HWH(OpPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi nHpopmaruu, HTEpHET U IPYyTrHX);
cpOpMHUPOBAHHOCTH YMEHHIT COOMI0AATh MPABIIIA SKOJIOTHYECKH LIEIeCO00pa3HOro MOBEACHHS B
ObITY U TPYAOBOW OESITEIbHOCTH B LENSAX COXPAaHEHHsI CBOErO 370POBbSl M OKpYJKarolueit
NPUPOIHON Cpelbl, OCO3HABATh OMACHOCTb BO3AECHCTBHUS HA JKUBBHIE OPraHHU3MbI OMPENEIEHHBIX
OpPraHUYeCKUX BEINECTB, MOHUMAs CMbICH mokasarens [1JIK, mosicHaTh Ha mpuMepax CroCOOBI
yYMEHBIIIEHUS U MPEIOTBPAIEHHUS UX BPETHOTO BO3CHCTBHSI HA OPraHU3M Y€JIOBEKa,

JJIA O6yan'OH.II/IXC$I C OIrpaHUYCHHBIMH BO3MOXKHOCTAMHU 3A0POBbA. YMEHUEC NPUMCHATH 3HAHUA
06 OCHOBHBIX TOCTYITHBIX METOAaX MO3HAHUA BEIICCTB U XUMHUYCCKHUX HBHCHHﬁ;

IJIsl CeNmBIX ¥ CJA0OBUIAIINX OOYYAIOIMUXCSA: YMEHHE HCIOIb30BATh Pebe)HO-TOYCUHYIO
cucteMy obo3Hadenuii J1. Bpaiins fiist 3armucu XxuMmdeckux Gopmy .

11 KVIACC

[IpenmeTHbIe pe3ybTaThl OCBOEHMSI Kypca « O0Ias 1 HeOpraHu4ecKasi XUMHUSD) OTPAXKAIOT!
cOpPMUPOBAHHOCTb TNPENCTABJIIEHUI. O XHUMHUYECKOH COCTaBISIFOINENd €CTECTBEHHO-HAY4YHOU
KapTUHBI MUpA, POJIN XUMUU B MO3HAHWU SIBJIEHUN NMPUPOABI, B (POPMUPOBAHUU MBIILICHUS U
KYJBTYPBl JIMYHOCTH, €€ (yHKIMOHANBbHOW T'PAMOTHOCTH, HEOOXOOMMON I perieHus
MPaKTUYECKUX 3aJad M 3KOJOrnueckd OOOCHOBAHHOTO OTHOIUNEHUS K CBOEMY 3IO0POBBIO U
MIPUPOIOHOU cpene,



BJIAICHAE CHCTEMOM XMMMYECKHUX 3HAHMMH, KOTOpas BKJOYAET. OCHOBOMNOJAraroliyde MOHATHUS
(XMMHYIECKHUI SIEMEHT, aTOM, U30TOII, $-, P-, d- JIEKTPOHHBIE OPOUTANK ATOMOB, HOH, MOJIEKY JIa,
MOJIb, MOJISIDHBIH OOBEM, BAaJIEHTHOCTb, JJIEKTPOOTPULIATENILHOCT, CTENEeHb OKUCIEHH,
XUMUYECKasl CBsI3b (KOBaJIeHTHAs, HOHHAs, METAJUIMYecKas, BOAOPOMHAs), KPHCTaJUIMYecKas
pemérka, THNBI XMMHYECKHX  PEAaKUUH, pacTBOpP, 3JCKTPOJMUTHI,  HEIJIEKTPOJUTH,
SJIEKTPOJMTHYECKAsE JAUCCOLUALMS, OKUCIWTENb, BOCCTAHOBHUTENb, CKOPOCTb XHUMHYECKOM
peaklMM, XUMHYECKOE€ pPaBHOBECHE), TEOPUH M 3aKOHbl (TEOpHs SIEKTPOJUTHUECKOM
aucconuanuu, nepuoauyeckuil 3akon . M. MenneneeBa, 3aKkOH COXpaHEHUsST MAacChl BELIECTB,
3aKOH COXPAHEHUs] U NPEBPALUEHHs SHEPruu NPU XUMHYECKUX PEaKIMsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3bIK XUMHH, MHPOBO33PEHUECKHE 3HAaHHUsA, JIEXKAIUHEe B OCHOBE MOHHUMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SBJICHUH, (pakTONOrnyeckue CBeIeHHs: O CBOMCTBAX,
COCTaBe, MOJy4EeHUH U 0e30MacHOM HCIMOJb30BAHHU BAKHEHIIMX HEOPraHWYECKHX BELIECTB B
OBITY M IPAKTHYECKON AEATENILHOCTH Y€JIOBEKA,

cpOpMUPOBAHHOCTh YMEHMI BBISABJISTh XapaKTepHble MPU3HAKH TOHATHIA, yCTAHABIHBATH KX
B3aMMOCBSI3b, HCIOJb30BATb COOTBETCTBYIOIME MOHATHS MNPU ONHCAHMM HEOPraHHMYECKHUX
BELIECTB U UX NPEBPALNECHHUN,

chopMUPOBAHHOCTh YMEHHH HCIONB30BaTh XHMUYECKYIO CUMBOJIMKY Uil COCTaBJICHHs (opmyst
BEILECTB U yPAaBHEHUI XMMUYECKHMX peakuui, cucreMatnyeckyro HoMeHkjJarypy (IUPAC) u
TPUBHAJIbHBIE HA3BAHMS OTAEJIbHBIX HEOPraHUYECKUX BELLECTB (YrapHbIi a3, yrieKuCIbld ras,
aMMuax, ranéHasi U3BeCTb, Heral€Has U3BeCTb, MUTheBas COZa, MUPUT U ApPyTHE),
CcpOpPMUPOBAHHOCTh YMEHHH OIpPEAENSTh BAJIEHTHOCTb W CTENEHb OKHCIEHUS XUMHYECKHX
3JIEMEHTOB B COCMHEHUSAX Pa3IMYHOrO COCTaBa, BUI XUMHUECKOH CBA3M (KOBAJIEHTHAsl, HOHHAS,
METaJITNYIECKas, BOAOPOAHAs) B COEAMHEHHSAX, THN KPUCTAJIMYECKOIH PEIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJEKYJISIDHAs, MOHHAsA, METaJJIMYecKas), XapakTep CpeAbl B BOHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHMIT,

cpOpMUPOBAHHOCTL YMEHHI YCTAHABIMBATD MPUHAJJIEKHOCTD HEOPraHUIECKUX BEIIECTB IO UX
COCTaBY K ONpPEHeN€HHOMY KJacCy/TpyImne coequHeHHi (IPOCThie BEIECTBa — MeETajljibl U
HEMEeTaJJIbl, OKCHU/BI, OCHOBAHMsI, KUCJIOThI, aM(OTEpHBIE THAPOKCHIIBL, COJIH);
c(OpMUPOBAHHOCTh YMEHUI pacKpbiBaTh CMBICH mepuoaudeckoro 3akona JI. 1. MeHaeneesa u
IEeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTENLHYIO ¥ IPOTHOCTHYECKYIO (h)YHKLHH;
c(OpMHPOBAHHOCTh YMEHUI XapaKTEPU30BaTh SJIEKTPOHHOE CTPOCHHE ATOMOB XHMHYECKHX
sneMeHTOB 1-4 mepuonoB Ilepuonuueckoit cucreMbl Xxumudeckux snemeHtoB /[ H.
MenneneeBa, HCIONb3ysl MOHATUS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPTrETHYECKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHYECKHX 3JIEMEHTOB M WX
coeluHeHUN Mo nepuoaam u rpynnam Ilepuoauueckoii cucreMbl XuMuueckux snementos 1. M.
Menneneena,

c(hOpMHPOBAHHOCTh YMEHHI XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XHMHYECKHWE CBOHCTBA
HEOPraHUYECKUX BEILIECTB Pa3jNMYHBIX KJACCOB, MOATBEPXKIATh CyIECTBOBAaHHWE N€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IIOMOINBIO YPaBHEHHI COOTBETCTBYIOLIMX
XAMHYECKUX PEAKLIHIA,

cOpMHUPOBAHHOCTH YMEHHUSI KJIACCH(PULHPOBATh XHUMHYECKHE PEAKLHMHA MO Pa3IMYHbIM
npu3HakaM (YUCIy M COCTaBy pearupylolIMX BEIIeCTB, TeIUIoBoMy 3¢dexry peaxium,
W3MEHEHHIO CTETICHEH OKHCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMH, YIaCTHIO KaTaJIu3aTopa);
c(OPMHPOBAHHOCTh YMEHHIl COCTaBJISATh YPaBHEHHs PEAKUUH Pa3MYHBIX THUIOB, TOJHBIE U
COKpAIEHHBIC YPaBHEHUs peaKkLUil MIOHHOrO OOMEHa, YYUTBIBAsl YCIJOBHS, NMPH KOTOPBIX 3TH
pe€aknun uayT 00 KOHLA,

c(OPMHPOBAHHOCT, YMEHUM NPOBOAUTL PEAKIMH, MOATBEPKAAIOINNUE KAYSCTBEHHBIA COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEILIECTB, PACMO3HABATH OMBITHLIM IIyTEM HOHBI, IPUCY TCTBYIOIUE
B BOJIHBIX PacCTBOpax HEOPTraHUYECKUX BELLECTB,

c(OPMHPOBAHHOCTh YMEHHI PaCKpPbIBaTb CYIIHOCTb OKUCJIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaknuii MOCPEACTBOM COCTABJICHHs 3JIEKTPOHHOTO OaaHca STUX PeaKIH;



chopMHPOBAHHOCTD YMEHHI OOBSCHATH 3aBUCHMOCTb CKOPOCTH XHUMHUYECKON PEaKIUH OT
pasnu4HbIX (PAKTOPOB, XapPaKTEp CMEIIEHHS XUMHUYECKOrO PAaBHOBECHS B 3aBHCHMOCTH OT
BHemHero BoseicTeus (mpunnun Jle [larense);

chopMHPOBAHHOCTL YMEHHMIH XapakTePH30BaTh XUMHUECKHE IPOLECCHI, JIEKAIHe B OCHOBE
NPOMBILLJIEHHOTO TOJyYeHHsT CEpHOM KHCJIOTHI, aMMHaka, a Takke CHOPMHPOBAHHOCTD
npeacTaBieHuii 00 OOIUX HAy4YHBIX NMPUHLMIAX U SKOJOTHYECKUX MPOoOJieMax XUMHUYECKOTO
NPOU3BOACTBA;

cOpMHUPOBAHHOCTb YMEHHI1 NPOBOAUTH BBIYUCICHHS C HCIOJIb30BAaHHEM MOHSATHS «MacCOBast
IOJIsl BELECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUII ra30B MPH XUMHUYECKHX PEAKIUAX, MACCHI
BEILECTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OIHOIO
W3 y4YaCTBYIOIIMX B pPeaKUUH BELIECTB, TEIUIOBOro 3(¢eKTa peakiud Ha OCHOBE 3aKOHOB
COXpaHEHHsI MacChl BELECTB, MPEBPALLICHUS U COXPAHEHHUS SHEPTUM;

cOPMHUPOBAHHOCTb yYMEHUH COONMIOIATh TPaBHIa MOJIb30BAHUA XHUMHUYECKOW TMOCYIOH H
J1abopaTOpHBIM 00OPYAOBAaHHEM, & TAKKE MPaBHJIa OOpAILEHHUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLUHUSMH IO BBIMOJHEHHUIO JTaOOPATOPHBIX XUMUYECKHX OIBITOB;

cOpMHUPOBAHHOCTL yYMEHHH IUIAHUPOBATH M  BBHIMOJNHATh XHUMHYECKHIT SKCIEPHUMEHT
(pa3noxeHue TMEpPOKCHIA BOAOPOJA B MPHUCYTCTBUH KaTalM3aTOpa, OMNpEAeieHHe Cpebl
PacTBOPOB BEILECTB C MOMOLIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHHE Pa3IMuHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOH PpEeaKkIyy, peaklud HOHHOTO OOMEHa, KaueCTBEHHblE peakLuHu Ha
cynbdar-, kapOoHaT- ¥ XJIOPUA-AaHHOHBI, HA KATHOH aMMOHHSI, pelleHHe KCIePHUMEHTAabHbIX
3ajad no temMam «Metamney W «Hemeramnbl») B COOTBETCTBUH C TMPABUIAMH TE€XHUKH
6e3omacHOCTH IpU OOpalleHNH C BEIECTBAaMH U JIAOOpaTOpHBIM 000PYyIOBaHHEM, MPEACTABIIATD
pe3yJbTaThl XUMHUYECKOrOo JKCHEpHUMeHTa B (opMe 3amucCH YpaBHEHHH COOTBETCTBYIOLINX
peakiuii 1 popMyJIHpPOBaTh BHIBOIBI HA OCHOBE 3THX PE3YJIbTATOB,

COPMUPOBAHHOCTh YMEHMHA KPHUTHYECKH AaHAJIM3HPOBaTb XHUMHYECKYI0 HH(pOPMALHIO,
NOJIy4aeMyl0 U3 pPa3HBIX WMCTOYHUKOB (CpPEICTBa MAacCOBOWM KOMMyHHMKauuu, HHTepHeT u
IpyTHUX);

cOpMHPOBAHHOCTb YMeHHH COOIIOOAaTh MpaBuia SKOJIOTHYECKH 1IEJIECO00PA3HOro MOBENEHUS B
ObITYy U TPYHOBOH HESITEIbHOCTH B LEJSIX COXPAaHEHUS CBOETO 3IO0POBbS M OKpY’KaroIleil
IPUPOIHOI Cpenbl, OCO3HABATh ONACHOCTH BO3JCHCTBHSI HA JKUBbIC OPraHU3Mbl ONpeeaEHHbIX
BEIECTB, ITOHUMAsi cMbIci nokasaresis [1JIK, mosicHATh Ha mpuMepax CrocoObl YMEHbIIEHUS U
IPENOTBPALIECHUS UX BPEHOrO BO3ACUCTBHS HA OPTaHU3M YEJIOBEKa;

1JIs1 OOYYaroIMXCsl ¢ OrpaHHMYEHHBIMH BO3MOJKHOCTSIMHU 37I0POBbsI. YMEHHE MPUMEHSTh 3HAHIS
00 OCHOBHBIX JOCTYITHBIX METOZAX IMO3HAHMUS BELIECTB U XUMHYECKUX SIBJICHUIL,

ST ClenbIX W CIAabOBUIAIIMX OOYYAIOIIMXCSA: YMEHHE HCMOJb30BaTh Pebe(yHO-TOYEUHYIO
cucteMy obo3HaueHwuit JI. bpaiisst st 3anucu XuMUYeCKux GopmyJI.



TEMATHYECKOE INTAHUPOBAHHE

10 KVIACC
N KoaungecTBo uacos DJIeKTPOHHBIE
/i HaumeHoBaHue pa3ae/ioB M TeM NPOrPamMMbl Beero Kourpoabubie | IpakTuueckue | (uudposbIe)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pazgen 1. TeopeTnueckue 0CHOBbI OPraHHuYeCKOH XUMUH
11 IIpenmer oprannueckoil xumuu. Teopust CTpoeHUs 3
' opraHuyeckux coenuHeHuii A. M. bytneposa
Hroro no pasgeny 3
Pazaen 2. YriieBoaopoast
2.1 IIpenenbHbie yrneBOAOPOAL — aJKAHBI 2
29 HenpenenbHeie yIJIEBOAOPOIBL: aNKeHbl, | 1
aJKaJleHbl, aJIKUHBI
2.3 ApOoMaTHYECKHE YIIEBOAOPOAbI 2
24 IIpupoaHble MCTOUHUKU YIJIEBOAOPOAOB U HUX 3 1
' nepepaboTka
Hroro no pazaeny 13

Pazaen 3. Kucinopoacoaepxamue opraHu4ecKre CoeTHHEHUs

3.1 Cnuptsl. @eHon 3

39 Anpnerunel.  KapOonosble  kucnotbl.  CloxHbIE 7 1
' 3¢ upsI

33 Yrnesoanl 3 1
Hroro no pasgeny 13
Pa3znen 4. A3oTcoaepxainye OpraHu4ecKne coeIHHEHHUs

4.1 ‘ AMuHbBI. AMUHOKHUCIIOTEL benku ‘
Hroro no pazneny
Pasnea S. BeicokoMoJIeKy IsIpHBIE COEAUHEHUS

5.1 ‘ IInactmaccel. Kayuyku. Bonokna 2 ‘
Hroro no pasgeny 2




‘ OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KITACC
KosnuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3zeioB H  TeM (uudposbie)
Ne n/m nporpaMmbi Beero Koutpoabubie | IpakTuueckue | o pA30BATENbHBIE
padoTbI padoTbI
pecypcsl
Paznen 1. TeopeTruueckne 0CHOBBI XUMHH
Ctpoenue aromoB. Ilepuonuueckuii 3aKoH
1.1 u Ilepuonuueckass cucremMa XUMHYECKUX 3
anemenToB JI. 1. MeHneneena
12 Ctpoenne  BemectBa.  MHorooOpasue 4
' BEIIECTB
13 XHUMHUYECKHUE peaKLun 6 1 1
Hroro no pazaeny 13
Pazagen 2. Heoprannueckasi xumusi
2.1 MeTtanibl 6 1
2.2 Hemeranbl 9 1 1
73 CBsi3p HEOPraHUYECKUX M OPTaHUYECKUX 5
' BEIIECTB
Hroro no pazaeny 17
Pazagen 3. Xumus u )KU3Hb
3.1 ‘ XUMHS U )KU3Hb 4
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 34 2 3




YUEBHO-METOJUYECKOE OBECHHEUEHHE OBPA30OBATEJBHOI'O
IMPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHHKA

* Xumusa, 10 kmacc/ TI'abpuensn O.C., OcrpoymoB WU.I'., Cnagxo C.A., AKIHOHEPHOE
obmectso «M3parenbcTBo «IIpocBerieHue»

METOJAUYECKHUE MATEPHAJIBI 1J151 YYUTEJIA
https://rosuchebnik.ru/ - "IIpoceewmenue” Kopnopauus Poccuiickuii y4eGHHK

HNUAPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCHI H PECYPCBHI CETH HHTEPHET

1. http://www.edu.ru — PenepanbHble 0Opa3oBaTenbHbIe PECYPChI AJist 001ero oopasoBaHus/
2. https://educont.ru/ - Katanor undpoBoro o6pazoBateibHOrO KOHTEHTA.

3. http://school-collection.edu.ru/ - Enunas xosnexius 1u)poBbIX 00pa30oBaTebHbIX PECYPCOB.
Xumust:

1. http://www.hemi.nsu.ru/ - OCHOBbI XUMUH. DNEKTPOHHBIH YISOHHK.

2. http://hemi.wallst.ru/— OOpa3zoBaTenbHbINA CAAT 15 ITKOJIBHUKOB 110 XMMUH

3. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHocoBa

4. https://vos.olimpiada.ru/ - Becepoccuiickas onMMnuaaa nkoJIbHHKOB.
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