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MHNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0HA 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii deaeparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B o0pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit deneparnuu, peaTnu3yOIIHNX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenbcTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy OOy4eHUSs, BOCIIUTAHUS U PA3BUTUS O0YUArOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIM KOHIIETITYyalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep)KaHMs, pPe3ylbTaToB OOyueHHs Hu
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUcTeME XMMHMYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpOaHOI cpene. Peanusyercs xumuueckoe 00pazoBaHue 00y4arONINXCsS HAa YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CPeACTBAMH y4EOHOTO TpeaMeTa «XUMHUSD», COJAEPKaHHE U TOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C Y4YETOM CHElU(HUKA HAYKH XHMHUH, €&
3HA4YeHHUs B MO3HAHUM MPHUPOJIBI U B MAaTEpPHAIBHOM KU3HU OOIIECTBa, a TaKXKe ¢ y4ETOM 00LIUX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyJbTypbl. OHa BHOCHT CBOM BKJIaj B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy’KaroleM MHpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUHU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MHpPa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJAWMBIM YCIIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaK7oro uieHa obmectBa. CoBpeMeHHass XMMHs Kak HayKa CO3MJaTelibHasA, KaKk HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOmMMMM LENSIMH M MNPUHLIUMIAMH CPEIHEro ooiero oodpazoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3HH COIMYMA,
NIPOIOIDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XHMHUEH.



CocraBnsirolmiuMu  IpefiMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» 1 «O01as 1 HeOpraHMYeCcKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUH (C BKITFOUCHHUEM
3HaHWHN W3 00IIel XMMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
OpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxanus KypcoB — «Oprannueckas xumus» u «OO0mast 1 HeopraHuuecKas
XUMUS» chopMHpOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
ydueOHOro Martepuaia U OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAaHHBIM DPa3BUTHEM 3HAHHUI Ha
ONpEAENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AIJIEKTPOHHBIX IPEICTABICHUM O CTPOCHHUU BEIIECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTHBHBIX COEIWHEHHMHA. B Kypce OpraHMYecKkoil XMMHHU TOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOMIEr0 0O0pa3oBaHHMs TEOPETHUECKUH MaTepual Hu
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas © HEOpraHUYEeCKask XUMHUS» OOYYaroIIUMCsl MPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX U METOJOJIOTMYECKUX MO3MUIIMM,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMSIX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nornonHsercs B Kypcax 10 um 11 kmaccoB aieMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U IPUMEHSATh €€ JUIsl TONOJHEHUs 3HaHUM, pelIeHus
MHTEJJIEKTyalIbHbIX M SKCIIEPUMEHTAIBHBIX HCCIIE0BaTeNbCKUX 3a/1au.B 1enom conepikanue
yueOHOro nmpeaMera « XUMHs JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (PUIOCOPCKUX HJeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (paKTaMU M TEOPETHUUECKHMHU MPEANOChUTKAMU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnmane pemenus 3amad  BOCIMTAHHWSA, Pa3BUTHUS M COLMANTU3ALMU  OO0YYarOIIMXCS
INPUHSATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENECHUIO COJEp)KaHUs U TOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (OpMHUPOBAaHUE YHHBEPCAJIBHBIX YYEOHBIX NEHCTBUN, MMEIOLINX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PELICHUs PpoOeM, MOUCKa, aHau3a U



00paboTkn wHOpMAIMK, HEOOXOMUMBIX JJIsi TPUHOOPETEHUsS ONbITa MPAKTHUUYECKOW U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MMO3HAHUU XUMUHU.

B npaktuke nmpenoiaBaHus XUMHUH KaK Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HAa YpPOBHE cpeaHero obmero oOpa3oBaHHs, T@pPH  OMNpPENEICHUH COJEpKaTeIbHON
XapaKTePUCTUKU IIeJie M3y4YeHHUs MpeAMeTa HampaBiIeHHUEM I[EePBOCTENEHHON 3HAYUMOCTHU
TPaIULIMOHHO Tpu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCIILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyNnbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW TMOAXOA K
OTIpe/ICNICHUIO 1eJIel N3YUYEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH HM3y4YeHHUS TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBHsITOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstoLIei
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBIC MOHSTHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHWH MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnid, HEOOXOMUMBIX JUIsl IPHOOPETESHUSI YMEHUN OPUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XUMHUYCCKHX SBICHUH, IMCIOIIUX MECTO B MIPUPOJIC, B MPAKTUUICCKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHM U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHUEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpPUCTHUKA IENIeH W 3a7ad U3YYCHHS MPeIMeTa B
mporpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obOpaszoBanus. CeroiHs B MPENoOJaBaHUU XUMHUHU B OOJbIIeH
CTCTICHH OTAAETCA TPEANOYTCHUE MPAKTUYSCKOW KOMITOHCHTE COJEpKaHUs OOydeHUs,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBINYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW T'PAaMOTHOCTHIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOU >KU3HU ISl peIIeHUS
MPAKTUYECKHX 3a7au.

B cBa3u ¢ oTMM Tpu M3y4YeHWH TMpeaMera «XHWMHEs JOMUHHUPYIOIIEE 3HAYCHUC
nproOpeTaloT TaKKMe e U 33aa9H, KaK:

ajganTanus OOydJaromMxcs K  YCIOBUSM JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOH K caMo0Opa3oBaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITCIbHOMY TPHHSTHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIUSIX, CBA3aHHBIX C BEIICCTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBHIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHA),
UMEIOIINX YHUBEPCAIBHOE 3HAUYCHUE TSl PA3NIUYHBIX BUIOB JEATEIBHOCTH: PEIICHUs TIPoOIeM,
MOWCKA, aHanmu3a W o00paboTku WHGOPMAIMU, HEOOXOAUMBIX ISl TPUOOPETEHHUs OTbITa
JESATSIIBHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B IMO3HAHWW XUMUH, a TAKXKe IS OICHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOJIHYIO CPEY;

pa3BHUTHE MO3HABATEIILHBIX WHTEPECOB, MHTECIUICKTYATLHBIX U TBOPYECKUX CITOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOSATEIbHO MpPHOOpPETaTh HOBBIC 3HAHUSA 10 XHUMHH B
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COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSAMH, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HayYHO-TIOMYJISPHOU HH(DOPMAIIMA XUMHUYIECKOTO
COJIEpIKaHuUs;

dbopMupoBaHUe U pa3BUTHE y O0YUYaAIOLIUXCSA ACCOIMATUBHOIO U JIOTHYECKOTO MBIIICHUS,
HAOJIOIaTEIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCTIIUTaHHE Yy OOydYaromuxcs yOekKIEHHOCTH B TYMaHUCTHYECKOH HANpPaBICHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKUX PECYpPCOB M COXpPaHEHUs MPHPOJHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHOIIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIOB30BAHMS MOTYUYCHHBIX 3HAHUHM JJIST IPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYAIIUSX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueOHOM m1ane cpeanero oOuiero oOpa3oBaHHs mpeaMeT «Xumus» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeAMETHOM o0nacTu « EcTecTBeHHO-HAayYHBIC TTPEAMETHD».

OO01iee 4nCIIO YacoB, OTBEACHHBIX ISl U3YyUYEHUS XMUMHUHU, Ha 0a30BOM ypOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemo), B 11
kiacce — 34 gaca (1 4ac B Hezemo).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe TNONOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMudecKas CBsI3b B OpraHM4ECKUX COEUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — opraHudeckux  BemiectB.  Homenkmarypa
OpPraHMYECKHUX COEJIMHEHMM (CUcTeMaTHuyecKas) M TpHUBHMAJIbHbIC HAa3BaHMA BAKHEMIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCepUMEHTAJIbHbIE METOJIbl M3YUYEHMsI BELIECTB U MX MPEBpAICHUN: O3HAKOMIIEHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPAILECHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUHM (IUIaBJICHUE, OOyTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus |
TOPEHNs), HaXOXKJICHUE B IPUPOJE, OTYUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEeHIINe
NPEJICTaBUTENIN QJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
IPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nyeckre 1 XUMUYECKHUEe CBOICTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYUYEHHE W IpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIEBOAOPOJOB. [IprpoaHbIil ra3 u nomnyTHble HETIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MPOIYKTHI €10 NepepadoTKH.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MIOJTy4Y€HHUE ITUIIEHA U N3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHre. BogopoiHble cBsI3U MEXAy MOJIEKYJaMHu cCOUpTOB. [leiicTBie MeTaHOIa U 3TaHOIIA
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBUEe Ha opraHu3Mm uenoBeka. lIpuMeHeHue riuuepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoecHHE, PU3NIECKIEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIIHE JUTS KJTacca KHCIIOT, PEaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3(HUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

VYrneBoJbl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapusl). ['moko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3NYECKHE U XHUMHUYECKHE
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKclepUMEHTabHbIE METO/bl M3Y4YeHMs BEIIECTB M HUX MpPEBpallleHHil: NpOBEJeHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM TMPOJYKTA PEaKIMM IO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe rmuuHa). buonorndyeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTAIbHbIE METObl M3Y4EHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YUYEHMs BELIECTB U MX MPEBPAILECHUN: O3HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOANIHOCTh, HAOIIOACHUE, W3MEPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BELIECTB B OpraHus3Me, (POTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIeBbIE MPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOIIIME CPECTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KVIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemerTs. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 rpynnam M nepuojam. 3HaueHUue NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMOJISIpHAsl U TIOJISIpHAs, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHudd. HomeHkiarypa HeopraHu4yecKux
BEIIECTB. |'eHeTnyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHMYECKOM XMMHUU. 3aKOH COXPAHEHHUs MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALLECHUS
SHEPIUH NPU XUMUYECKUX PEaKIUAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOMINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuwmn Jlelllarense.

OnekTponauTnueckas aucconuanus. CunbHble u crnadblie 31eKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHMs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUNIMUECKUX PEIETOK, HAOII0JIeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCAIBLHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOPOCTh XUMHYECKOU PEAKIIHI.

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAs 10JIS BEILIECTBAY.

Heopranuveckasi Xumus

Hemeranmnel. ITlomokenume HemetamioB B Ilepuonnyeckoid CHUCTEME XUMHUYECKHUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cephbl, hocdopa u yriaeposaa).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Mertamisl. [lonoxxenne MeramioB B [leppogudeckoil cucteMe XMMHAYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XWMHUYECKUE CBOWCTBA BAXKHEWUIIMX META/UIOB (HATpPUH, KaJWi, KaJdbIlUMd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! MoTy4YeHus: MeTaluioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YUYEHUS BEUIECTB U MX MPEBPALICHUN: HU3yYCHUE
KoJuleKuuu «MeTaibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIbHBIX
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3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAMHM KHUCJIOT U ILIEI0YEH, KauyeCTBEHHbIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus o006 OOWMX HayuyHbIX [PUHLUUIAX [POMBIIUIEHHOIO IOJy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMUECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH NpU M3yYEHHUU OOIIEH U HEOPraHMYeCKOM XMMUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U NOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJEKYJa, YHEPreTUUYEeCKU YpOBEHb, BEILECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IBI, MTOJIE3HbIE HCKOTIAaeMBbIe, TOILUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SCTBEHHOE IIPOU3BOICTBO, NuUIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pPHANIOB, 3JIEKTPOHHAs NPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.
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I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pPe3yJlbTaTaM OCBOCHHUS OOydYalOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
IIpOrpaMM CpeHEro o0I1ero 00pa3oBaHus SIBJISETCS CUCTEMHO-ESTEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHON M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXXJIJaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUJIAMU IOBEJIEHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHMYECKOW JESATEIBbHOCTH OOYyYaloOLUMXCs MO pealu3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHHUs K
3aKOHY U MPABOTOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTYMEHTHI JAPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU NEesTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMHU;

YBaKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUHM M TMPAKTUYECKOTO MPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,

KPOMOTJIMUBLIX 9KCIICPUMCHTAJILHBIX ITOMCKOB, IIOCTOAHHOI'O TPy da y‘IéHBIX H IPAKTUKOB;
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UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSAX COBPEMEHHOM 0TEUECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIECHHME M IOCTYNKH CBOMX TOBapuIlEH C HO3MLMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJIbHOIO M KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENIbLCKON  JeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY HM3Y4YeHHIO NMpodeccuil pa3iMyHOro pojaa, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccur U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATUS JEHCTBUM, MPUHOCAIIMX BpPE] OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS MMM B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;
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NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B IIO3HAHMM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUYMBOTO pa3BUTHs YEIOBEUECTBA — CHIPHEBO,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAyUHBIX ()aKTOB M MMEIOIIMXCS JAHHbBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MIpUHOMII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOICHHE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHUE);

VHUBEpCaJbHbIe  y4ueOHble  JEeHCTBUSA (mo3HaBaTenbHBIE, KOMMYHHUKaTHBHbIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh  OOYYaIOMIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHbIE Yy4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHbIMH NM03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W aKTyaIHM3UpPOBaTh IMPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHMU,

COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LCIISIMU,
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HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS B PAacCMaTPUBAEMBIX SIBICHHAX, (HOPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuud — TpU pPELICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIsl POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTU BbICKA3bIBAEMbIX CY)KJIEHUH;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (QOopMyIUpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aj1a4d, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
AHAIM3UPOBATh HH(MOPMALIMIO PA3JIMYHBIX BUIOB U (QOPM MPEICTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHMS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeACTBa INpu padoTe C XUMHUYECKOM
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJiafieHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH €l CTBUSAMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHMSI MMO3ULIUN B XO7€ 00CYk/IeHUS U 0OMEHA MHEHHSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYLIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BEIOHMpaTh HanOomee YPHEeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YYETOM MOTYyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEHM JEATEJIBHOCTH Ha OCHOBE CcaMoOaHalIu3a H
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIM XMMHUU B IO3HAHUU SIBICHUW NTPUPOIBLI, B (POPMUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PEICHHA TPAKTHYCCKUX 3ada4d U OKOJOTHYCCKHU 000CHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA  OO0BEM, YIJIEPOAHBIA  CKEJET,
byHKIIMOHATbHAS TPYyMMa, pauKan, H30MepHus, W30MEepbl, TOMOJOTHMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COCAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHNYEeCKUX
BemectB A. M. bytmiepoBa, 3akoH COXpaHEHHSI MAacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyuYeHUU U 0€30MaCHOM HCIOJIb30BAHUN BaXHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MPU3HAKU HOH?ITI/Iﬁ, YCTaHaBJIMBAaTh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MPU OMMCAHUU COCTABA, CTPOCHUS U
MpEBpAIICHUI OPraHMYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XHUMHUUYCCKYIO CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (OpMyJT OpraHMYECKUX BEIECTB
Y ypaBHEHUNM XMMHYECKUX PEAKIWN, U3rOTaBIUBATh MOJAEIN MOJIEKYJ OPTaHMYECKUX BEILECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBAThL MPHUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
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(YrieBomopobl, KHCIOPOA M a30TCOAepXalllie COENMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke
NPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTICJIBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOIMJICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (PeHoid, ¢GopManbAerui, aleTaablerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTEapUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
KpaxmaJl, LIeJUII0JI03a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
CoeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemecTB A. M. ByTtiepoBa st 00bsSCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOEHMUSI; 3aKOH COXPAaHEHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu30BaThb COCTaB, CTpOCHHUE, (UBNYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENCH PA3IMUHBIX KJIACCOB OPIraHUYECKUX BELIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyraauen-1,3, mermwnOyraaueHn-1,3, OeHszon,
METaHOJ, dTAaHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHOM, aleTallbJeTU]l, MypaBbHHAS U YKCYCHAas
KHUCTIOTBHI, TJIOKO3a, Kpaxmal, IeJUI003a, aMHUHOYKCYCHAas KHCIOTa), HWIUTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJy HUMU YPaBHEHUSMH COOTBETCTBYIOIMX XUMHYECKUX pPEAKIUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh HMCTOYHUKH YIJIEBOJOPOJHOTO CHIPHS
(HedTb, TMPUPOAHBIA Ta3, Yroiib), CHOCOOBI WX MEpepadOTKH U MPAKTUUYECKOE MPUMEHEHHUE
MPOIYKTOB MEepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUYMCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(maccel, 00bE€Ma, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOIYKTAa PEAKIMH 1O HM3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEaKIIUN);

c(hOpMUPOBAHHOCTh YMEHUI BIaIeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHUSI, HCIOJB3YeMbIX B XUMHUM TPU HM3YYCHHH BEHIECTB U XUMHUYECKUX SBICHUU
(HaOmrofieHMe, U3MEpEHUe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEILICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJB30BAHUS XUMUYECKON MOCYI0U U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBuUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHYECKUN JKCHEPUMEHT
(mpeBpaleHns OPraHMYECKUX BEIIECTB MPHU HArPEBaHUH, MOJYYEHUE STHUJICHA U M3YyYCHHUE €T0
CBOMCTB, KaueCTBEHHBIC PEaKIMH OPTaHMYECKUX BEIIECTB, JeHATypamus OEIKOB MpHu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
npu OOpalleHU C BEIIECTBAMHU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEICTABISITh PE3YIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3almuCH YPaBHEHHUM COOTBETCTBYIOIIUX pPEaKIUA u
(dbopMyIHUpOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO WH(OpPMAIIUIO,
MOJTy4aeMy0 M3 Pa3HbIX HCTOYHUKOB (CpeNICTBAa MaccoBOl nH(popmaiuu, MHTEepHET U APYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBEJICHUSI B OBITY W TPYJIOBOM JESITEIBHOCTH B IENISIX COXPAHEHHs] CBOETO 3/I0POBBS W
OKPY’KaIoIlel MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MBI
ONpeNIeIEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens [IJAK, moscHsaTh Ha
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IpUMeEpax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEIHOTO BO3JEHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUIsl 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbSi: YMEHHE IPUMEHSTh
3HaHU 00 OCHOBHBIX JJOCTYITHBIX METOJaX IIO3HAHUS BEILECTB U XUMUYECKUX SBJICHUIA;

JUId  CHENbIX W ClIa0OBUIAIIMX OOYyYaroIIMXCS: YMEHHME MCIOJb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy oO0o3HadyeHuit JI. bpaiins i 3anucu XuMu4eckux popMyII.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OcBOeHMsI Kypca «OOmas U HeopraHuyecKas XUMHsD»
OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
Hay4YHON KapTHHbI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUN HpPUPOIbI, B (OPMHPOBAHUU
MBILIUIEHUSI U KyJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOJUMOM JUIs
pelIeHHs MpPaKTUYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHYECKHUIT 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHMYecKas CBs3b (KOBQJIECHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT  PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp, BJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAs JUCCOLMALMSA, OKUCIIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON PEaKIMK, XUMHUUECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPUS AIEKTPOIUTUUECKON
auccouuranuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUS MacChbl BEUIECTB,
3aKOH COXPAaHEHHUs WM NPEBpAIECHUs DHEPIMHM IPU XUMHUYECKHX PEAKLHAX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHME 3HAHUS, JIeXKAlUe B OCHOBE ITOHUMaHUS
IPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYeHUH M 0€30IaCHOM HCHOJb30BAaHUHM Ba)KHEHIIMX HEOPTaHWYECKUX BELECTB B
OBITY M IPAKTUUECKON JEATEIIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKT€pPHbIC MPU3HAKH MOHATUH, yCTaHABIMNBAThH
UX B3aWMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MpPHU ONHUCAHUU HEOPTraHMYECKHX
BEILECTB U UX IPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
dopMyn BemleCTB M YpaBHEHMH XWUMHUYECKUX pEAKLUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPTaHMUYSCKHX BEHICCTB (yrapHbId Ta3,
VIJEKUCIBbIA Ta3, aMMHUaK, TaméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBAas COJa, MUPHUT U
Apyrue);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEAeNATh BAICHTHOCTb U CTENIEHb OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COEIUHEHUSIX Pa3IMUYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHAs, MOHHAS,
MeTaJIJINYecKasi, BOJOPO/JHAsA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKONW PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJIsSpHas, MOHHAas, METaJJIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJJIEKHOCTh HEOPraHMUECKUX BEIIECTB
10 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIie coenHEeHul (IIPOCThIe BEeUIeCTBa — METAJLIbI U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(POTepHBIE TUAPOKCHIBI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOINYIO, OOBSCHUTEIBHYI0 U
IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoil cuctemMbl XUMUYECKHX di1eMeHToB /. M.
MeHneneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, O-3JIE€KTpOHHBIE OPOUTANINY, «IHEPrETHUCCKHUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKUX AeMeHnToB [, U.
MeHpeneeBa;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAy HEOPraHMYeCKUMMU BEIIeCTBAMU C TIOMOMIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIIHii;

c(OpPMHUPOBAHHOCTh YMEHHUS KIACCH(PHUIMPOBATH XUMHUYCCKHE PEAKIUU IO Pa3INIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeHIeCTB, TeIUIoBoMYy 3(ddekTy peakiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTallu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPAaBHEHUS PEaKUUN Pa3IUYHBIX TUIIOB, MOJIHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX 3TH
peaKIu UAyT 10 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACMO3HABAaTh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIONIME B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PaCKpPBIBATH CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PeakIuu OT
pa3uuYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTeus (nmpunuun Jlelllarense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JEXKaIue B
OCHOBE IMPOMBIIIJICHHOTO MOJYYeHUsI CEPHON KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTh
MpPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIIMIAX U IKOJOTUYECKUX MPOoOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJNis BEIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaKIusIX, MacChl BeIIeCTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, MAcce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEHIECTB, TEIUIOBOTO A(ddeKrTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHUSI MacChl BELIECTB, IPEBPAICHUS U COXPAaHEHUsI YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYA0N U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KEe MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JITAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue TEPOKCHIA BOJOPOAA B TPHUCYTCTBHHM KaTallu3aTopa, OMPEICIICHUE CpPeJlbl
PacTBOPOB BEIIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHINKATOPA, BIMSHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW PpEaKIuu, PEaKIMd HOHHOTO OOMEHa, Ka4eCTBEHHBIC pPEaKIuu Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3amady mo temaM «Meramiey U «HemeTamnel») B COOTBETCTBHHM C TPAaBHJIAMHU TEXHUKHU
06e30macHOCTH TIPH OOpAIICHUH C BEIIECTBAMH M JJa0OpaTOPHBIM 000PYyI0BaHUEM, MPECTABIATh
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pe3yabTaThl XUMHYECKOTO SKCIEpUMEHTa B (hopMe 3alUCH YPABHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
HOJy4YaeMyl H3 pPa3HbIX HMCTOYHUKOB (CpeACTBa MacCOBOW KOMMYyHMKauuu, VHTepHeT u
ApYTHUX);

C(OPMUPOBAHHOCTh YMEHUH COOJIIOAATh IpaBUJa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LEIAX COXPAHEHHs CBOErO 370POBbS U
OKpY’Karollel NpUpOAHOM Cpelbl, 0CO3HAaBaTh ONACHOCTb BO3AEHUCTBHUS HA JKUBbIE OpPraHU3MbI
OIpesieNIEHHBIX BEIECTB, MOHUMas cMblci nokasatens ITJIK, noscHare Ha npumepax crocoObl
YMEHBIIEHNS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4YarolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 37J0POBbSI: YMEHHUE MPUMEHSThH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHUS BEILECTB U XUMUYECKUX SBIICHUA;

JUIs  CHeNbIX W ClIa0OBUIAMIMX OOYyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHo-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (popmyoi.

19



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBoYacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (udpoBbie)
1411 BbI
n/n = TeMIPOrpaMMbl Bcero Koutpoabublepaborsl  I[IpakTnueckuepadoTsl P
o0pa3oBaTe/bHbIEpeCypChI
Paznen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer opraHn4YeCcKO XUMUH.
bu6mmoreka [IOK
11 Teopust cTpoeHUST OpraHUYECKUX 3
. https://myschool.edu.ru/
coenuHenuit A. M. bytneposa
Hroronopaznery 3
Paznea 2.YriaeBoaopoanbl
[IpenenbHbICYTIIEBOIOPOIBI — bubnuoreka [IOK
2.1 2
AJIKaHbI https://myschool.edu.ru/
99 HenpenenbHbie yrieBogopoabl: 5 1 bubnnorexka [JOK
' aJIK€HBI, aJIKaJUCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApomaTH4eCcKUeyTIeBOA0POAbI 2
P Y AOPOR https://myschool.edu.ru/
54 IIpupoaHbIE HCTOYHUKH 3 1 bubnnoreka [JOK
' yTJIEBOAOPOAOB U UX MepepaboTka https://myschool.edu.ru/
Hroromopasaemy 13
Pasnen 3.Kuciaopoaconep:xamueopranuyecKkuecoeIMHEeHUs
bu6mmorexa [IOK
3.1 Cruptsl. DeHon 3
P https://myschool.edu.ru/
39 Anpneruasl. Kap6oHOBBIE 7 1 bu6mmorexa [IOK
' KUCT0ThI. ClloKHbBIE 3PUPBI https://myschool.edu.ru/
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bubmuoreka [JOK

3.3 VYriaeBoasl 3 1 https://myschool.edu.ru/

Hroromopazaeny 13

Pa3znen 4.A30TconepkaniueoprannyeckuecoeIMHeHu st

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 3

bu6mmoreka [IOK
https://myschool.edu.ru/

Hroromnopazaeny 3

Pasnen S5.BbicokoMoJIeKy IS pHbIeCOeIMHEHUSA

9 bubmuorexa [JOK
https://myschool.edu.ru/

5.1 [Tnactmaccel. Kayuyku. Bojgokna

Hroromnopazaeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 2 2



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KounyecTBOo4YacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (udpoBbie)
1071 BbI
n/n TEMIIPOTrPpaMMBbI Bcero KonTpoabubiepadorsl IIpakTnyeckunepadoTbl P
o0pa3oBaTe/ibHbIEpeCypPChl
Paznen 1.TeopeTnyeckneoCHOBLIXMMHUM
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
1.1 [lepuonnyeckas cucrema 3
https://myschool.edu.ru/
XUMHYECKHUX 31eMeHTOB /JI. 1.
Menneneesa
12 CrtpoeHueBeniecTna. 4 bubnnoreka [JOK
' MHoroo06pa3ueBenecTs https://myschool.edu.ru/
bubmuorexa [JOK
1.3 XUMUYECKUEPEaAKITUT 6 1 1
peartt https://myschool.edu.ru/
Hroronopasaeny 13
Pasnen 2.Heoprannueckassxumusi
b K
2.1 MerTamsl 6 1 nommorexa [0
https://myschool.edu.ru/
bubnuotexa [JOK
2.2 HemeTamisr 9 1 1 nosmotexa I
https://myschool.edu.ru/
53 CBs3b HEOPraHUYECKUX U 9 bubmuorexa [JOK
' OpraHUYEeCKUX BEIIECTB https://myschool.edu.ru/
Hroronopazneny 17
Pa3znea 3.XuMus u ;Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4 bubmuorexa [JOK
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https://myschool.edu.ru/

Hroronopazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Kosaun4yecTBoyacoB
Jlaran3yu JjieKTpoHHbIeHU(POBbIEOOpPA3OBaATE
Temaypoka Bce  Konrtpoabnbiep  IIpakruyeckuep y P p P
n/ eHUA bHBIEPECYPCHI
u o a00ThI a00ThbI
[IpenMet opranuyeckoi
XUMHH, € 1 bubmuorexa [JOK
BO3HUKHOBEHHE, Pa3BUTHE https://m.edsoo.ru/ff0d4614
Y 3HAUYCHUC
Teopust ctpoeHus
OpraHUYEeCKUX
coetenmii A. M 1 bubmuorexa [JOK
8 . https://m.edso0.ru/ff0d4614
BbytnepoBa, €€ OCHOBHBIE
MTOJIOKCHUS
IIpencrasnenue o
KJ1acCU(UKaLIUN
OPTraHNMYECKHUX BEIICCTB.
HIZ)MCHKJ'IaT a 1 bubmuorexa [JOK
P https://m.edsoo.ru/ff0d4614
(cucremaTnueckas) u
TPUBHUAIIbHBIE HA3BAHUS
OpPTraHUYECKUX BEUIECTB
AJIKaHBI: COCTaB B
CTDOCHILE 1 bubmuorexa [JOK
P ’ . https://m.edsoo.ru/ff0d4614
TOMOJIOTUYECKHH PSJT
MeraH u 3TaH — 1 bubnuoreka [IOK

[IpOCTEUILINE

https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4614

MMpEACTaBUTCIIN AJIKAHOB

AJIKEHEI: COCTaB U

bu6mmoreka [IOK

6
CTPOEHHUE, CBOMCTBA https://m.edsoo.ru/ff0d4614
OTUJIEH U IPONUJIEH —

7 O —. bubmumoreka [IOK

P https://m.edsoo.ru/ff0d4614
MPEJICTABUTENIN ATKEHOB
[TpakTudeckas padora Ne

3 1. «Ilomyuyenue sTuneHa u bubnnorexa [JOK
U3Y4YEHHE €r0 CBOMCTBY. https://m.edsoo.ru/ff0d4614
Nuctpykrax o Th
Ankanuensl. byraguen-

1,3 u metunOyraguen-1,3.
9 ovierie bu6mmoreka [IOK
Y https://m.edsoo.ru/ff0d4614
CUHTETHUYECKOTO KayuyKa
Y PE3UHBI
AJIKWHBI: COCTaB U
0COOEHHOCTH CTPOEHHS,

10 TOMOJIOTHYECKUM PALL. bubnnorexka [JOK
Anerninen — https://m.edsoo.ru/ff0d4614
MIPOCTEUIUUIIPEICTABUTE
JTHAJIKMHOB
Breruncnenus no

11 ABHEHHMIO XUMUYECKOMN bubmmorexa [OK
P https://m.edsoo.ru/ff0d4614
peakuuun

12 ApeHbl: 6€H30J1 ¥ TOTYOIL. bubnuorexa [IOK
TOKCHYHOCTH apEHOB https://m.edsoo.ru/ff0d4614

13 I'eneTnueckas cBI3b bu6mmoreka [JOK

YIJIIeBO4OpOaAOB,

https://m.edsoo.ru/ff0d4614
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MIPUHAJICKALINUX K
pa3JIMYHBIM KJIacCaM

[IpupoaHbIE HCTOUHUKHU
YTIE€BOIOPOAOB:
IIPUPOJHBIN ra3 u

bubmuoreka [JOK

14 HOITyTHBIE HEPTSIHBIE https://m.edsoo.ru/ff0d4614
ras3bl, He()Th U MPOITYKTHI
e€ mepepaboTKu
[IpupoHbIE HCTOYHHUKHU
YTJIEBOJIOPOOB:

15 IPUPOJIHBIH ra3 u bubnnorexa [HOK
MOIMYTHBIE HEPTAHBIC https://m.edsoo.ru/ff0d4614
ra3bl, He()Th U MPOTYKTHI
e€ nmepepaboTK

16 KonTposabHas pabora no bubnnoreka [JOK
pazaeny «YTiaeBogopOab» https://m.edsoo.ru/ff0d4614
IIpenenbubie

17 OJIHOATOMHBIE CITUPTHI: bu6nmoreka [JOK
METaHOJI U 3TAHOJI. https://m.edsoo.ru/ff0d4614
Bopoponnascssisb
MHoroaToMHBbIE CITUPTHI:

18 STUJICHTJIUKOJIb U bubmmorexa [JOK

https://m.edsoo.ru/ff0d4614
TJIALIEPUH
@DeHOoI: CTpoeHUE

19 MOJIEKYJIbl, PU3NYECKUE U bubnuoreka [IOK
XUMHUUECKHE CBOMCTBA, https://m.edsoo.ru/ff0d4614
MIPUMCHEHUE

20 Anbaerunpr: bu6mmoreka [JOK
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dbopManbaerua u
aleTaIbAETU . ALICTOH

https://m.edsoo.ru/ff0d4614

OaHOOCHOBHBIE
npeenbHble KapOOHOBBIE

bu6mmoreka [IOK

21 KHCJIOTBI: MypaBbUHAs U https://m.edsoo.ru/ff0d4614
YKCyCHas
[TpakTrueckas padora No

99 2. «CBoiicTBa pacTBOpa bubnnoreka [JOK
YKCYCHOM KHCIIOTBI». https://m.edsoo.ru/ff0d4614
HNucrpykrax no Th
CreapuHoBas u

93 OJICMHOBAs KUCIIOTHI, KaK bubnuoreka [IOK
MPEACTABUTENN BBICIINX https://m.edsoo.ru/ff0d4614
KapOOHOBBIX KUCIIOT
MBpl1a KaKk COJIU BBICIIUX

24 KapOOHOBBIX KHCIIOT, UX bubmmorexa LIOK

. ’ https://m.edsoo.ru/ff0d4614
MOIOIIIEE JEMCTBHE
CrnoxHble 3(upbI Kak
IIPOU3BOHBIE
25 K§p6OH0§LIX KHCJIOT. bubnuorexa LIOK
https://m.edsoo.ru/ff0d4614
I'uaponu3cnoxHbIX3UpPO
B
Kupsl: runponus,

26 IIPUMEHEHUE, bubnnoreka [JOK
Ounonoruveckas poib https://m.edsoo.ru/ff0d4614
KUPOB

97 VYrieBonpl: COCTas, bubnuorexa [JOK

KJaccuuKarus.

https://m.edsoo.ru/ff0d4614
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Baxxueiiimue
MPEICTaBUTENN: TJII0KO03a,
bpykTo3a, caxaposa

Kpaxman u nemrtonosa

28 KaK MPUPOTHBIC bubmorexa HOK
PHpod https://m.edsoo.ru/ff0d4614
MIOJTUMEPHI
KoHnTtposbHas padoTa mo
aszjen
29 E:Klfcnz OJCOACPIKAIIHE bubmorexa [JOK
poACOAepal https://m.edsoo.ru/ff0d4614
OpTaHHYECKUC
COCUHEHUS
30 AMUHBI: METHJIAMUH U bubmuorexa [JOK
aHUIINH https://m.edsoo.ru/ff0d4614
AMMHOKHUCIOTEI KaK
amQoTepHbIe
31 OpraHUYECKHE bubnuoreka [IOK
COCJIMHEHMUS, UX https://m.edsoo.ru/ff0d4614
OHOJIOrMYeCKOe 3HAUYCHUE.
ITenmuner
Bbenku kak npupoHbIe
32 BLICOI(OMOJ'IGII)( lJ:)'I}II[HLIe bubmiorexa LOK
yp https://m.edsoo.ru/ff0d4614
COEIUHEHMS
OCHOBHBIE TIOHATHSI
33 XUMUHA bu6mmorexa [IOK
BBICOKOMOJIEKYJIIPHBIX https://m.edsoo.ru/ff0d4614
COE€IUHEHHI
34 OCHOBHBIE METOIbI bubnuorexa [JOK

CHHTC3a

https://m.edsoo.ru/ff0d4614
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BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN.
[TnacTmaccel, KayuyKH,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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11 KJIACC

Ne

n/

Temaypoxka

XHUMHYECKUH HIIEMEHT.
ATOM. DneKkTpoHHas
KOH(HUTypaIysi aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XHMHYECKHUX dJIeMEHTOB /I,
N. MenpaeneeBa, UX CBA3b C
COBPEMEHHOU TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB
XUMHYECKUX JIEMEHTOB U
UX COCIUHEHHUH 110
rpynmnam U rnepuojam.
3HaueHue NepuoInYecKoro
3aKOHA U CHUCTEMBbI
XUMHYECKHUX 3JIEMEHTOB
J.1. MeHneneeBa B
Pa3BUTHUH HAYKU

KoanuecTBoyacoB

Bce  KonTpoJbHbIEp
ro a00ThbI

IIpakTHyeckue
padoThI

Haranzyu
eHUA

JIeKTPOHHBbIeNU(PPOBHICOOpPA3OBaATE
JIbHbIepecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

CtpoeHue BelecTna.
XnMuyeckas CBA3b, €€
BHUIBI;, MEXaHU3MBI
o0pa3oBaHMs KOBAJIEHTHOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614
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cBs13u. BogopoaHascsszpb

BanentHocTs.
DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
Benectsa MoJIeKy IS pHOTO
Y HEMOJIEKYJISPHOTO
CTpOCHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

[TonsTHE O IMCTIEPCHBIX
cucteMmax. MIcTuHHEIE 1
KOJUJTOUJHBIE PACTBOPBI.
MaccoBas 101 BEIllecTBa B
pacTBope

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

Knaccudukanus u
HOMEHKJIaTypa
HGOpFaHI/I‘IGCKI/IX
coenuHeHM. ['eHeTHUCCKAs
CBA3b HEOPTaHUYECKUX
BEILIECTB, Pa3IUYHBIX
KJ1acCOB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

Knaccudukanms
XUMHYECKHUX PEAKIUH B
HEOPraHUYECKOU U
OPraHU4YeCKOM XUMHH.
3aKOH COXpaHEHHUs MaCChl
BEILIECTB; 3aKOH
COXpAaHEHUS U
MPEBPAILECHUS SHEPTUU TTPU
XUMHYECKUX PEAKITUAX

CKOpOCTh peaxiuu.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK

32



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

OO6paruMsble peakuuu.
XUMHUYECKOe paBHOBECHE

https://m.edsoo.ru/ff0d4614

10

[TpakTuyeckast padora Ne 1.
«BnusiHME pa3nIu4YHbIX
(hakTOpOB HA CKOPOCTH
XUMUYECKON PEAKLIAN.
HNuctpykrax no Th

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

11

DNEeKTpOIUTHUYECKAst
nucconmanud. Ilogarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa.
PeaknuuronHoroooOMeHa.
I'uaposm3opraHuYecKux 1
HEOPTraHNYECKUXBEIICCTB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

12

OxucanTensHo-
BOCCTaHOBHTEIILHBIC
peakuuu. [Tonstre 06
ANIEKTPOJIM3E PACIIABOB
pacTBOpPOB CONEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

13

KonTponbHas padota no
pazaeny «Teopetnueckue
OCHOBBI XUMHID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

14

Mertannsl, UX IMOJIOKSHHUE B
[Iepnonnueckoii cucreme
XAMHYECKUX dJIEeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB.
Oo6muehr3nuecKuecBOuCTB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614
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aMCTaJlJIOB

CIuraBel METAIIOB.

15 ONEKTPOXUMHUYUCCKHUH Ps bubmorexa LOK
POXHM P https://m.edso0.ru/ff0d4614
HaMPsDKCHUN METAIIOB
XUMU4YeCcKHe CBOMCTBA
BOKHCHIITNX METAJIJIOB
16 (HaTpUid, KU, KaJTbITHA Bubmaorexa ITOK
p 7 T ’ https://m.edsoo.ru/ff0d4614
MarHuii, aTFOMUHUIN) U UX
COCIMHCHUI
XHMUYECKUE CBOMCTBA
17 Xpoma, MEIU U UX bubmorexa [JOK
POMd, Met https://m.edsoo.ru/ff0d4614
COCAMHCHHI
XHMUYECKUE CBOMCTBA
18 HMHKa, JKejle3a U UX bubmorexa HOK
H ’ . https://m.edsoo.ru/ff0d4614
COCAUHEHHI
[IpakTnueckas padora Ne 2.
"Pemenue
19 SKCIEpUMEHTANILHBIX 33124 bubmorexa HOK
P " 8 https://m.edso0.ru/ff0d4614
1o TeMe «MeTtaib»".
Nuctpykrax no Th
HemeTamisl, ux MOIOKEHHE
B [Iepnoanueckoii cucreme
20 XAMUYECKUX JIEMEHTOB /1. bu6mmorexa [IOK
H. MenneneeBa u https://m.edsoo.ru/ff0d4614
0COOEHHOCTH CTPOCHUS
aTOMOB
21 du3nyecKue CBOKMCTBA bu6mmoreka [IOK

HCMCTAJJIOB. AJ'IJ'IOTpOl'II/ISI

https://m.edsoo.ru/ff0d4614
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HEMETAJUIOB (Ha MpUMepe
KHCJIOpoJia, cepbl, hocdopa
U yTIepo/a)

XUMHUYECKUE CBOUCTBA

22 raJIOreHOB, CEPHI U UX Bubmorexa HOK
. P https://m.edsoo.ru/ff0d4614
COEMHEHNI
XUMHYECKHE CBOMCTBA Bt LIOK
nOInOTEKA
23
asota, q)ocov(bpan > https://m.edsoo.ru/ff0d4614
COEIMHEHNI
XuMHYeCKre CBOUCTBA
24 riIepola, KPEMHUS U UX Bubmiorexa HOK
YHIEPOAd, up https://m.edsoo.ru/ff0d4614
COEINMHEHUN
[IpuMeHeHne BaKHEHIIIMX
25 HEMETAJUIOB U UX Bubmmorexa [IOK
. https://m.edsoo.ru/ff0d4614
COEIUHEHN
O06001IeHne 1
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe «HeMeTamisn.
26 Brruncnenus o Bubmiorexa ITOK
https://m.edsoo.ru/ff0d4614
ypaBHEHUSM XUMHUECKUX
peakuuii u
TEPMOXUMHUYCCKHE PACUETHI
[TpakTuueckast paborta No 3.
«Pemienue
27 3KCHEPUMEHTAIBLHBIX 3a1a4 Bubmiorexa LIOK
P " " 8 https://m.edsoo.ru/ff0d4614
o teMme "Hemeramisl"y.
Nucrpykrax o Th
28 KonrtponsHas pabora no bub6nuorexa [IOK
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TemaM «Metamis» u https://m.edsoo.ru/ff0d4614
«Hemertaib
Heopranuueckue u
29 OPraHU4YeCKHUE KUCIIOTHI. 1 bubnunoreka [HOK
Heoprannueckue u https://m.edsoo.ru/ff0d4614
OpraHUYECKUE OCHOBAHUS
AmdoTtepHbIe
HEOPraHUYECKHUE U
30 OPraHNYECKHUE COCTMHEHUS. 1 bubnnoreka [JOK
I'eneTnueckas cBsA3b https://m.edsoo.ru/ff0d4614
HEOPraHUYECKHUX U
OpPraHUYECKUX BEIIECTB
Poss xumuu B
obecrnieueHnn
9KOJIOTHICCKOM, bu6mmorexa [IOK
31 . 1
SHEPIreTHUYECKOU U https://m.edsoo.ru/ff0d4614
MMHIIEBON OE30ITaCHOCTH,
Pa3BUTHUU MEAUIIMHBI
[Ipencranenus 06 oOmUX
HAyYHBIX TIPHHIIAIIAX
32 MIPOMBIIIIJIEHHOTO 1 bubmmorexa [OK
. https://m.edsoo.ru/ff0d4614
MOJTyYEHUST BaXKHEHIIINX
BEILIECTB
33 YenoBek B MUpe BEUIECTB U 1 bubnnorexka [JOK
MaTepUalIoB https://m.edsoo.ru/ff0d4614
Xumus u bubmuorexa [JOK
34 1
3J10pOBbEYEIIOBEKA https://m.edsoo.ru/ff0d4614
OBILEE KOJIMYECTBO 34
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YACOB I10 [TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MHNPOILIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* Xumus, 10 knace/ T'abpuensia O.C., O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oobmectBo «M3narenscTBo «lIpocBemenue»

* Xumus, 11 xnacc/ T'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AKITMOHEpHOE
obmectBo «M3naTenpcTBO «IIpocBemnieHue

[Tepuonuueckas cucremMa XuMHUeCKuX dneMenToB J[.JM1.Menneneea, Tabiuia pacTBOPUMOCTH,
3JICKTPOXUMHYCCKHUH PsIJT HAMIPSHKEHUS METAJLIOB

METOANYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

Beenure 1. O.C.I'abpuensy, ['.I".JIpicoBa « Xumust Meroaudeckoe mocobre — 0a30BbIii
ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMus B TeCTax, 3aja4ax, ynpaxaenusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumust 11 kmacc: KontposnbHbie 1
pOBEpPOYHBIC PadOTHI K yueOHHUKY». — M.: Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc: Hactonphas kaura ams
yuuressi». Yacts 1 — M.: Ipoda, 2019 rogx.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: Hactonbnas kaura s
yuuress». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3aia4n 1o XMMHHU U CITIOCOOBI UX
pemerus» - M.: «/Ipodan, 2021ro.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl 1o yueOnuky O.C.I'abpuensna,
I'.I".JIpicoBoi1» - Bonrorpan» Yuurens 2018roz.

8. M.A.Psa6oBa, Y .1O.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 xiacc», - M.: DKk3aMeH,
2019r.

9.9. O.C.I'abpuensH, U.I".ocTpoymMoB « XMMHUYECKUN IKCIIEPUMEHT B mikoje 11 kmacey; - M.:
Hpoda. —2019 rox.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

http://him.1september.ru Exunas komtekius IJOP: TIpeametHast KOJUTEKITUS « XUMUSD
http://school-collection.edu.ru/collection/chemistryEcrecTBeHHO-HayYHbBIE SKCIIEPUMEHTHI:
xumust. Komneknus Poccuiickoro o01eo0pa3oBaTeIbHOTO MmopTalia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoit

http://wwwalhimik.ru Becepoccuiickas omumIuaa mKoJIbHUKOB [0 XUMHU
http://chem.rusolymp.ru Opranndeckast XUMHsL: SIEKTPOHHBIN YICOHHUK JIJIsI CPETHEH IITIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4eOHHK
http://wwwhemi.nsu.ru OTKpbITHIi KOJTeHK: XUMHUSI

http://www.chemistry.ru JTucraniimonHast OJIMMITHAJIA 10 XUMHUH: TEITEKOMMYHUKAITHOHHBIN
00pa30BaTeNbHbII MPOEKT

https://resh.edu.ru/

https://www.yaklass.ru/
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