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HNOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUHK Ha YPOBHE Cpe/iHEro o01ero oopazoBanus pa3padoTana Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3oBanuu B Poccuiickoit denepanuny, TpeOOBaHUN K pe3ybTaTaM
OCBOCHMS (erepaibHOW 00pa3oBaTeIbHOW MporpamMmbl  cpefaHero obmero ooOpazoanus (POIT COO),
npecTaBieHHbIX B DeiepalibHOM ToCyIapcTBeHHOM oOpa3oBatenbHoM ctangapre COO, ¢ yuérom Konnenmmn
npenoAaBaHus yueOHoro mpeamera «XuMHs» B 00pazoBaTelbHbIX opraHuzanusx Poccuiickoit ®denepanum,
peanu3yomuX OCHOBHBIE 00pa30BaTeNbHBIC MPOrPAaMMBI, U OCHOBHBIX MOJOXEHHHA «CTpaTeruu pa3BUTHS
Bocnutanus B Poccuiickoii ®denepanun Ha nepuon o 2025 roga» (Pacnopsixenue llpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO0/IOB K pa3pabOTKe MPOrpaMMbI MO XUMHUH, K ONPEICICHUI0 O0IIel cTpaTeruu oOydeHus,
BOCIUTAHUS U PA3BUTHUS 00YYaIONINXCS CPEeICTBAMU y4eOHOr 0 IpeaMeTa
«Xumus» g 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUJIM KoHIenTyaiabHble nosioxeHuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepKaHus, pe3yabTaToB o0yueHuss U TpeOOBaHM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

Xummuueckoe o0pazoBaHHe, MMOJy4aeMOe BBITYCKHUKaMHU 0011e00pa30BaTeIbHON OpraHU3aIiH, SBIISCTCS
HEOTHEMJIEMOM 4YacThl0 MX OOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEpILAIOIIMM JTAallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOW CUCTEME XUMUYECKOTO
00pa3oBaHus. DTH LIEHHOCTH KacarOTCs IMO3HAHMS 3aKOHOB MPUPOABI, (OPMUPOBAHUS MHUPOBO33PEHUS M 00IIEH
KYJIbTYpPbI YEJIOBEKA, a TAaKXKE€ SKOJIOrM4eCKH OOOCHOBAHHOTO OTHOLIEHHS! K CBOEMY 370POBbI0 U IPUPOJIHOU
cpene. Peanmusyercs xummuueckoe oOpazoBaHue OOydarOIIMXCsl Ha YpPOBHE CpedHEero oOIiero oOpa3oBaHUs
cpeacTBaMu y4eOHOro nmpeameTa « XuMus», cojiepkaHrue U IOCTPOECHUE KOTOPOTO OMpeeNieHbl B IPOrpaMMe o
XUMHU C Y4€TOM creuu(UKH HAyKd XMMUH, €€ 3HAUYeHUs B MO3HAHUM NPUPOABI U B MaTepUAIbHOM KHU3HU
o0miecTBa, a Takke C y4€TOM OOLIMX Leded M TNPHUHLMIIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oo1ero oopazoBanus B Poccuiickoit depepanuu.

XUMHS Kak 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HaYK UTpaeT 0co0YyI0 posib B COBPEMEHHOW IMBUIIN3ALINH, B
CO3/71aHUU HOBOM 0a3bl MaTepuanbHON KyiabTypbhl. OHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAIlMOHATIBHOIO
HAyYHOTO MBIIUIEHHS, B CO3/IaHHE ILIEJIOCTHOIO IMPEACTaBICHUS 00 OKpYXarolleM MHUpE KaK O €IUHCTBE
OpUPOJBI U YesIoBeKa, KOTopoe (OpMHUpPYETCs B XHMHUHM Ha OCHOBE IOHMMAaHMs BEIIECTBEHHOIO COCTaBa
OKPY’KaOIIEro MUpPa, OCO3HAHUS B3aHMOCBSI3H MEX]y CTPOECHHUEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMU
001acTAMH TPUMEHEHHUS.

TecHO B3aMMOAEHMCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTajla HEOTHEMIJIEMOM YaCThIO
MHUPOBOH KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIENIHOIO TpyJla M >KM3HM KaXIOro ujeHa oOuiecTsa.
CoBpemMeHHasi XUMHUSI Kak HayKa CO3HJaTelbHasl, Kak Hayka BBICOKMX TEXHOJIOTMI HallpaBlieHa Ha pelIeHHe
M00AMBHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, JHEPTETUUECKOW, THIIECBOM,
9KOJIOTMYECKOM 0€30MacCHOCTH U OXPAHBI 37J0POBbSL.

B cooTtBercTBUM ¢ OOmMMMH TENSIMH W TPUHIIMIIAMU CPEIHETO OoO0Iero oOpa3oBaHUSI COJAEpIKAHUE
npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb M3y4YEHHS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYTBTYPHYIO TIOATOTOBKY OOYyYaIOIMUXCsA, HEOOXOJAMMYIO WM JUIS BBIPAOOTKM MHPOBO33PEHUECKHX
OpPUEHTHUPOB, YCIEIIHOTO BKJIIOUEHHUS B XKHU3Hb COIIMYMAa, IPOAOKEHHUs 00pa30BaHUsl B Pa3IMUHBIX 00JacTsX,
HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocraBnsirormuMu npeaMera « XUMEs SBISIOTCS 6a30Bbie Kypehl — «Oprannyeckas Xxumusi» u «Oomas u
HEOpraHMYecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUS KOTOPBIX SBISIOTCSI OCHOBBI 0a30BOI HayKH:
CUCTeMa 3HaHUW M0 HEOPTaHMYECKON XUMHH (C BKIIOUECHHUEM 3HAHWHM M3 OOIIEH XWMHHU) U OpPraHHYECKON
xumud. DopmMHpOBaHHE TAHHON CUCTEMBbl 3HAHMM TPU M3YYEHUHM MpeaMera 00ecleuyrBaeT BO3MOYKHOCTh
paccMOTpeHHs BCET0 MHOT0o0pa3us BEIeCTB Ha OCHOBE OOUIUX MOHSTHI, 3aKOHOB U TEOPUM XUMUH.

Crpykrypa conepxkanus KypcoB — «Opranudeckass xumusi» u «OOIIas U HeopraHUYecKas XUMHS»
chopMHpOBaHa B IporpaMMe 1Mo XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0/a K M3YYEHUIO yueOHOro Marepuala U
00yCIIOBJIEHa MCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHMEM 3HAHMM Ha OMpeNeiEHHBIX TEOPETUYECKUX YPOBHSIX.



Tak, B Kypce OpraHM4eCcKOM XMMHUHU BEIIECTBA PACCMATPUBAIOTCA Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOECHUS
OpTraHMYECKUX COEAMHEHUM, a TaKKE€ Ha YpPOBHE CTEPEOXUMMUYECKMX M JJIEKTPOHHBIX MPEICTABICHUNA O
cTpoeHuu BemecTB. CBeeHust 00 M3y4aeMbIX B Kypce BEILIECTBAX JAIOTCS B PA3BUTHU — OT YIJIIEBOAOPOJOB 0
CIIO)KHBIX OWOJIOTMUECKH aKTHUBHBIX COCIMHECHUH. B Kypce OpraHuveckod XUMHH TOJTYYarOT pPa3BUTHE
c(OpMUPOBAHHBIE Ha YPOBHE OCHOBHOIO 0O0ImIero oOpa3oBaHUs TEPBOHAYAIBHBIC MPEACTABICHUS O
XUMHYECKON CBSA3M, KIacCU(UKAIMOHHBIX TMpPU3HAKaX BELIECTB, 3aBUCHUMOCTH CBOICTB BEIIECTB OT HX
CTPOEHHUSI, 0 XMMHUYECKOUN peaKIiu.

[Ton HOBBIM yIJIOM 3peHHUs B mpeamere «Xumus» 0a30BOr0 YpOBHS paccMaTpUBAETCS M3YyUEHHBIM Ha
YpPOBHE OCHOBHOIO 001ero o0pa3oBaHUsi TEOpEeTUUYECKHIl MaTepuan U (PAKTOJOTHYECKHE CBEACHHS O
BEILECTBAX W XMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mass ¥ HEOpPraHWYeCKass XUMHUS» OOYJAOIIMMCS TPEIOCTaBISACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOANYECKOT0 3aKOHA ¢ O0IIETEOPETUICCKIX U METOI0IOTMYECKHUX MO3UIUH, TITy0Ke TTOHATh UCTOPHIECKOE
U3MEHeHHe (QYHKIUI 3TOro 3aK0OHa — OT 0000IIAOIIEH 10 OOBSICHSIFOIICH U TIPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O BOXKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U MPUMEHEHUH, a
TaK)X€ 0 XUMUYECKUX PEAKLUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHUs JonoJHsAeTca B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMH COJEPKAHMSI, UMEIOIIMMU KYJbTYPOJOTUUECKUI U MPUKIATHON XapakTep. DTH 3HaHUs
CIOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3H XUMUU C APYTUMU HayKaMU, PacKpbIBAIOT €€ poJib B IO3HABATEIBHOM
U TMPAKTUYECKON JEATEIILHOCTH YeNIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHS K IMPOLIECCY TBOPYECTBA B
00JIaCTH TEOpUM U TPAKTUUECKUX TMPUIOKEHUW XUMHUHU, IIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJieMax, CBSI3aHHBIX C XWUMHUEH, KPUTHYECKH OCMBICIMBATh
WH(GOPMAIIHIO B PUMEHSATE €€ IS MOMOJTHEHUS 3HAHUH, PEIICHUSI HHTEIUICKTYaTbHBIX U KCIICPUMEHTATBHBIX
MCCIIEIOBATENbCKUX 3a/1adu. B 1memom comepikanue ydeOHOTo mpeaMeTa « XHUMHs TaHHOTO YPOBHSI M3YUYEHUS
OpUEHTHUPOBAHO Ha (QOPMHUPOBAHUE Yy OOYYAIOIIUXCS MHPOBO33PEHUYECKOW OCHOBBI Il TMOHUMAaHUS
dunocopckux uAeH, TaKMX KakK: MaTepHalbHOE EIMHCTBO HEOPTaHWYECKOTO W OPTaHWYeCKOro MHpa,
00yCIIOBIEHHOCTh CBOICTB BEIIECTB MX COCTABOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOJHBIX SBICHUN MyTEM
OKCIIEPUMEHTAa U PEIICHUs MPOTUBOPEUUN MEXIy HOBBIMH (aKTaMHd U TEOPETHUYECKUMH MPEINOCHUIKAMH,
OCO3HAHUE POJIM XMMHUU B PEIICHUH YKOJOTHUUECKUX MPOOJIeM, a TaKxKe MpoodsieM cOepeeHUs YHEPTeTUUECKIX
PECYPCOB, ChIPbS, CO3/IAHUSI HOBBIX TEXHOJIOTUIA U MaTEPHUAIIOB.

B nnane pemienus 3a1ay BOCIIUTAHUS, Pa3BUTHS M COIMAIA3AIIMN 00YUAIOIINUXCS IPUHATHIE TPOTpaMMOi
M0 XUMHUHU TOJIXO/IbI K OMPEACIICHUIO COJEPKaHUs U TIOCTPOSHUS TIPEeIMETa IpeaycMaTpuBaoT (HOpMUPOBaAHUE
YHUBEPCAIBHBIX YYEOHBIX JEWCTBHM, UMEIOMUX 0a30BO€ 3HAYCHHUE ISl PA3JIUYHBIX BUIOB JEATEIHHOCTH:
pelieHus mpoOiemM, MoWcKa, aHamu3a U oO0paboTKH MH(OpPMAINK, HEOOXOAUMBIX Il MPUOOPETEHHUs OMbITa
MPaKTUYECKOW U UCCIIEI0BATENBCKON IEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TO3HAHUM XUMUU.

B mpakTuke mpenojnaBaHus XMMUW KaK Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, TaK U Ha YPOBHE
cpenHero o6miero oOpa3oBaHUs, MPHU OMPENEICHUH COJEPKATEIbHOW XapaKTePUCTHKH LeNeH W3ydeHHs
MpeMEeTa HAMpaBJIICHUEM TEPBOCTECIICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCS (OPMHUPOBAHHUE OCHOB
XUMHUYECKON HAayKH KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUECKON JIEATETLHOCTH YeJIOBEeKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. C METOIMYECKOW TOYKM 3PEHUs TaKOW MOAXOJ K ONPEACICHUIO
1enel U3y4eHUs IPeMETa SIBISETCS BIIOJIHE ONPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TJIABHBIMH IENSIMU U3YyUeHHUs MpeaMeTra «XUMUs» Ha 0a30BOM YPOBHE
(10 —11 xu1.) sBIISIFOTCS:

® (HOopMHUPOBAHHE CUCTEMbl XMMHUECKHUX 3HAHUHN KaK Ba)KHEHINEH COCTaBISAIONICH €CTeCTBEHHO-HAYIHOMI
KapTUHBI MHPa, B OCHOBE KOTOPOU JIEKAT KIIFOUEBBIC MOHATHSA, (PyHAAMEHTAIbHBIC 3aKOHBI U TCOPHH
XUMHH, OCBOEHHE S3blKa HAyKH, YCBOEHHE M TOHMMAHHUE CYHIHOCTH JOCTYIHBIX OOO0OLIeHHIHA
MHPOBO33PEHUYECKOr0 XapaKkTepa, O3HAaKOMJIEHUE C UICTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

® (hopMUPOBAHME U PA3BUTHE MPEJCTABICHUIM O HAyYHBIX METOJaX MO3HAHMS BEIIECTB M XUMHUYECKHX
peaxiuii, HeOOXOAMMBIX JJIsl IPHOOPETEHUSI YMEHHI OPHEHTUPOBATHCS B MUPE BEIIECTB U XUMHUECKUX
SIBJIEHUM, UMEIOIINX MECTO B IPUPOJE, B IPAKTUYECKON U TOBCEIHEBHOM KU3HMU;



® Dpa3BUTHE YMEHHMH U CIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TPaBUIl 0€30MIaCHOTO OOpAICHHSI C BEIIICCTBAMH.

Hapsiny ¢ atum, copepxaTenbHas XapaKTepUCTUKA 1I€JIEH U 3a7a4 U3y4YeHUs MpeAMETa B MPOrpaMme 1o
XUMHUHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMH B CUCTEME CPEIHETO OOIIEero
obOpazoBanusi. CerogHss B NPENoJaBaHUM XHUMHU B OOJBIICH CTENeHU oTaagres MPEIIOYTEHUE
MPAKTUYECKOH  KOMIIOHEHTE  COAepXaHHs  OOy4eHHUs,0pMEHTHUPOBAHHOW Ha MOJTrOTOBKY BBIMTYCKHHKA
o0mieo0pa3oBaTeabHOM OpraHu3alvy, BIAACIOIIEro He HA0OpOM 3HAHUHU, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO,
TO €CTh Coco0aMu M YMEHUSIMU aKTUBHOTO IOJYYEHUS 3HAHUNW U MPUMEHEHHS UX B PEalbHON >KU3HH IS
pellIeHus MPaKTUYECKHX 3a7au.

B cBsi3u ¢ 3TUM TIpH H3YyUYSHUH TpeaMeETa « XUMUsS» TOMUHUPYIOIICEe 3HAUCHHUE MPHOOPETAIOT TAKKHE IIeTTN
U 33Jla4yu, KakK:

aganTanus OOydYaloImUXCsl K YCIOBHSAM JUHAMHYHO pa3BUBAIONICTOCS MHpa, (GopMHUpOBaHUE
WHTEIJICKTYaTbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpPA30BaHHUIO, COTPYAHHUYECTBY, CAMOCTOSATEIHHOMY
NPUHITUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX >KM3HEHHBIX CUTYallUSX, CBS3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

dopMupoBaHre y OOy4yaroUmMXcs KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMI), HWMEIOLINX
YHHUBEpCaIbHOE 3HAYCHHE I DPA3JIUYHBIX BHJIOB JIEATEIbHOCTH: pelleHus mpobieMm, MOWCKa, aHalIu3a Hu
00paboTku MHPOPMAIUHU, HEOOXOIUMBIX JIJIsl IIPUOOPETCHHSI OTIBITA JICATEITHPHOCTH, KOTOpast 3aHUMAET BaKHOE
MECTO B MTO3HAHUM XUMUH, a TAKXKE JJIs1 OLICHKU C TO3UIIUNA KOJIOTHYECKON 0€30MacHOCTH XapaKkTepa BIUSHUS
BEIIIECTB Y XUMUYECKHUX MPOILIECCOB HAa OPTraHM3M YeJIOBEKA U MPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00y4aromuxcs:
CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XMMHUU B COOTBETCTBUU C IKHU3HEHHBIMHU
NOTPEOHOCTSIMU, UCIIOJIb30BAaTh COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH I TIOUCKA U aHalIu3a y4eOHo u
HAYYHO-TIOMYJISIPHOM HH(POPMAIIUY XUMUIECKOTO COJICPKAHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYalOIIMXCS AaCCOLMATUBHOTO U JIOTMYECKOTO  MBIILICHUS,
HAOIOIaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IpH
TUTAHUPOBAHWH U TIPOBEICHUHM XUMHUYECKOTO IKCIIEPUMEHTA;

BOCTIUTAaHHE Y OOYJArOIIHUXCsl YOKIEHHOCTH B TYMaHUCTUYCCKOW HAMPABICHHOCTH XHMUH, €€ BaXKHOU
pOJIM B PEIICHUH TI00ATBHBIX MPOOJIEM PallMOHATBLHOTO MPUPOIOTIONB30BAHMS, TTOTIONHEHUS SHEPTeTHUECKUX
PECypcoB M COXpPAaHEHHs MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEKHOTO OTHOIICHHS K
NPHUPOJIE W CBOEMY 3JI0POBBIO, a TaKXKe MPHOOPETEHUsS OMNbITa HCIONH30BAHUS TMONYUYEHHBIX 3HAHWMA s
MPUHSTUS TPAMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX C XUMUYECKIUMH SBIICHUSMHU.

B yuebHOM 11aHE cpeHero o01ero oopa3oBaHus NpeaMeT « XUMUs» 0a30BOTO YPOBHS BXOJUT B COCTaB
npeaMeTHoM obnacTu «EcTecTBeHHO-HAYYHBIE PEAMETH.

OO6miee 4McnO 4acoB, OTBEACHHBIX JJIS M3YyYEHHsS XUMHHM, Ha 0a30BOM YpOBHE CpEIHEro ooOIIero
oOpa3oBanus, cocrasisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 vaca (1 gac B
HEJIEIIO).



COIEPKAHHME OBYYEHHA 10 KJIACC OPTAHUYECKAS XUMMUSA
Teopernyeckne 0CHOBbI OPraHMYeCKON XMMHUHT

[IpenMer OpraHMYecKOM XHWMHHU: €€ BO3HUKHOBCHHE, Pa3BUTHE W 3HAYCHHE B IIOJIYYCHHU HOBBIX
BEUICCTB M MaTepuayioB. Teopus CTpOCHMsS OpraHMYecKux coeauHeHuid A. M. ByrtnepoBa, €€ OCHOBHBIE
nonoxenus. CTpykTypHbIe (POpMYJIbI OpraHMYECKUX BEIIeCcTB. I oMonorus, n3omMepus. XUMU4ecKasi CBS3b B
OpPraHUYECKUX COEAUHEHHUAX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o ki1accu(uKauy OpraHUUecKuX BemecTB. HoMeHKaTypa OpraHMuecKuX CoeTMHEeHUN
(cucremaTnyeckas) U TPUBHAJIbHbIE Ha3BaHUsI BAXKHEHUIINX IIPEJICTAaBUTENEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCIIepUMEHTAIbHBIE METOABl M3YyY€HHs BEIIECTB M MX IPEBpALCHUH: O3HAKOMIIEHHE C oOpa3laMu
OPraHMYECKUX BEILECTB M MaTepUalIaMH Ha UX OCHOBE, MOJECIMPOBAHUE MOJIEKYJ OPraHMYECKHX BELIECTB,
HaOJII0ZICHNe M OINMCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPALICHUIO OPraHWYECKHX BEILECTB IpHU
HarpeBaHuu (TUIABJICHHE, OOYTIMBAHUE U TOPCHHE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, FOMOJIOTMYECKHH psA. MeTaH M 3TaH — NpOCTEHIIME NPEACTaBUTENIN
aJIKAaHOB: (PM3MYECKHE U XMMHUYECKHE CBOMCTBA (peaklUM 3aMelleHHs] U TOpEHHUs), HaXOKACHUE B MPHUPOJIE,
IIOJIyYE€HUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAl. DTHIIEH U MPONUIEH — NPOCTENUIINE NPEACTABUTEIN
QJIKEHOB: (DM3MYECKHE M XMMHYECKHE CBOWCTBA (pEakiud THIPUPOBAHUS, T'aJIOTCHUPOBAHUS, THIPATAIIH,
OKHCJICHUS U TIOJMMEPU3ALIUN), TOTYyYEHUE U IPUMEHEHUE.

Ankanuensl: Oyragmen-1,3 u mermnOyraaueH-1,3: cTpoeHue, BaKHEHIIME XWMHUYECKHE CBOICTBa
(peaxuust nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMs, TOMOJOIMYECKMH psil. ALETWIEH — MNpocTeHmuii
MPEJCTaBUTENb AJTKUHOB: COCTaB, CTPOEHUE, (PU3MUECKUEe U XUMHUECKUE CBOMCTBA (pEeakUMU I'MIPUPOBAHUS,
raJOreHUpPOBaHUs, THIPAaTAllH, TOPEHUS ), TOJTYyUEHHUE U IPUMEHEHHE.

Apenbl. beH3oun: cocras, cTpoeHue, GuU3nYecKue U XMMUUYECKHE CBOMCTBA (peaklMy TaJOTeHUPOBaHUs U
HUTPOBaHUs), MOJyYeHHE U MpUMEHeHue. Tonyon: cocmas, cmpoenue, GusudecKue u XUMuieckue ceolucmea
(peaxyuu 2anoceHUposanus U HUMpPOBaHus), noaydenue u npumerenue. TOKCUYHOCTh apeHOB. ['eHeTHuUecKas
CBSI3b MEXY YIJIEBOJOPOAaMHU, IPUHAICKAIMMHU K Pa3INYHbIM KJIaCCaM.

[TpupoHBIE UCTOUHUKH YTIIeBOAOPOAOB. IIpupoanslil ra3 u nomytHele HedTaHbIe ra3el. Hepte 1 eé
IIPOUCXOXKICHHUE. CriocoOsI nepepadoTKu HeTH: IIEPETOHKA, KPEKUHI  (TepMUYECKHIA,
KaTaJIUTHYECKUH ), mupoiu3. [IpoykTel nepepaboTku He(YTH, MX IPUMEHEHHE B MPOMBIIIICHHOCTH U B OBITY.
KaMeHHBIH yrosib U MPOJYKThI €ro NepepadoTKH.

DKcIepUMEHTAIbHBIE METOABl M3YUEHHs BEIIECTB M MX MPEBPALCHHW: O3HAKOMIIEHHE C o0pa3laMu
IacTMace, KaydykoB U pe3uHbl, Koyuiekiuu «Hed1e» u «Yronb», MoaenupoBaHie MOJIEKYI YIJIEBOJOPOIOB U
raJIoreHONPON3BOAHBIX, TPOBEICHNE MPAKTUYECKON paOOTHI: MOIYYEHHUE ITHIIEHA U U3yUEHHE €0 CBOMCTB.

PacuérHble 3anauu.

Bbruucrienus mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA UCXOAHOTO BEIIECTBA
WIM TPOJYyKTa PEaKLUUU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO U3 MCXOJHBIX BEIECTB WIH
MIPOJYKTOB PEAKIUN).

Kucsopoacoaep:xamme opranu4eckue coeiMHECHHUA

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOT M STaHON: CTpPOeHHE, (U3NYECKHE U XHUMHYECKUE
CBOMCTBA (peakUMM C aKTUBHBIMH METAJUIAMH, TaJOr€HOBOAOPOJaMH, FOPEHHE), MpuMeHeHue. BonopoaHsie
CBSI3M MEXAY MOJIEKYJIaMU CIUPTOB. J[elicTBUE METAHOIIA U ATAaHOJA Ha OPIaHU3M UYeJIOBEKa.

MHoroatoMHbI€ CIUPTHL. DTUIICHTIMKOIIb U TIMLIEPUH: CTPOEHHUE, PU3NYECKHE U XUMUUYECKHE CBONCTBA
(B3auMoielicTBHE CO LIEIOYHBIMU METaJlJIaMH, KayeCTBEHHAsl peakIlisl Ha MHOTOaTOMHBIe ciUpThI). [leiicTBre
Ha OpraHu3M uenoBeka. [I[puMeHeHne riuueprHa u STUICHTITUKOJSL.

®deHoJI:  CTpOEHHE MOJICKYJIbl, (U3MYECKHE ¢ XUMHYECKHE CBOWCTBA. TOKCHYHOCTH (eHora.
[Tpumenenue peHona.

Anbnerunsl u kemonvi. DopManbaerui, aueTaabAerHl: CTPOCHNE, PU3MUECKUE U XUMHUYECKUE CBOMCTBA



(peakLuy OKUCIIEHUS U BOCCTAHOBIJIEHUS, KAUECTBEHHBIEC PEAKIIMH ), IOJYUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeaeNbHbIe KapOOHOBBIE KHUCIOTHI. MypaBbUHas M YKCYCHas KHCIOTBI: CTPOCHHE,
¢u3nyeckue U XUMHYECKHE CBOWCTBA (CBOMCTBa, OOIIME Ui Kilacca KHUCIOT, Peakius STepH(HKaInn),
nojydyeHue u npuMeHenue. CTeaprHOBAs U OJIEMHOBAs KUCIOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHCJIO0T. Mbla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOMOLEE JeiicTBUE.

Crnoxuble 3(Upbl KaKk MPOU3BOAHBIE KApOOHOBBIX KUCIOT. [ MAPOIHN3 CIOXKHBIX 3()UPOB.

Kupsl. ['unponns xupos. [Ipumenenune ;xupoB. buosorndeckas posb KUpPOB.

VYraeBosl: cocTaB, KilacCU(pUKaLKs yIIIeBOAOB (MOHO-, TU- U NoJKMcaxapubl). I roko3a — npocteimii
MOHOCaxapu: OCOOEHHOCTU CTPOEHUS MOJEKYJbl, (PU3NUYECKUE U XUMHUYECKUE CBOICTBA (B3auMoOJeicTBUE C
ruapokcuaom meau(Il), okucieHne aMMuadHbpIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHHE, OpOKEHHE
IJIIOKO3bl), HAXOXKJEHUE B IPUPOJIE, IPUMEHEHue, ononorudeckas posib. @otocunres. PpykTo3a Kak U3oMep
TJIIOKO3BI.

Kpaxman u nemntono3a kak npupoanble noaumepsl. CTpoeHrne KpaxMana U Heutoao3sl. Gusnueckue u
XMMUYECKHE CBOWCTBA Kpaxmasa (THIpoJin3, KAUeCTBEHHAsl PEaKLUs C HOJIOM).

OKcIepUMEHTAJIbHbIE METOAbl M3YyU€HHs BEIIECTB UM UX IPEBpalLleHUi: MpoBeIeHUE, HAOIroJeHuEe U
OIMCaHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKLIUU OJHOATOMHBIX CIIUPTOB
(oxucnenue ostaHona oxcuzaoMm Meau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBHE TJIMLEPUHA C
ruapokcuaoM Meau(1l)), anpaerunos (okucIeHNE aMMHAuYHbIM pacTBOpOM okcujia cepedpa(l) u rugpoxcuiom
menu(Il), B3aumopeiicTBue Kpaxmaja C HOJOM), NMPOBEACHUE MPAKTUYECKOMW pabOTHI: CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTBI.

Pacuérnrble 3amaun.

Bbruucrienus mo ypaBHeHHIO XUMHUECKOM peakluu (Macchl, 00b&Ma, KOJIMYECTBA HCXOAHOTO BEIIECTBA
WIM TMPOAYKTa PEeaKUu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB WM
MIPOJYKTOB PEAKIUN).

A3oTconeprKkaliie OpraHn4eCKue COETUHEHNUS.

AMHUHOKHCIIOTBHI KaKk aM(OTepHble OpraHudeckue coeiuHeHHs. PU3nuecKkue U XMMHUYECKHEe CBONCTBA
aMMHOKUCIIOT (Ha IpuMepe TiulrHa). buonornyeckoe 3HaueHrne aMUHOKUCIOT. [lenTu sl

benku kak npupogHBIE BHICOKOMOJIEKYJSIpHbIE coeAMHEHHUs. [lepBuuHas, BTOpUYHAS WU TpETUYHAs
CTpyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OE€IKOB: T'MAPONU3, JEHATypalus, KaueCTBEHHbIE pEakluu Ha
OeNKHU.

DKClepUMEHTAIbHbIE METOJbl HM3YyY€HHUs BEUIECTB M MX INPEBpAllCHUN: HAONIOJIEHUE M ONUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEJIKOB IIPH HarpeBaHHUH, IIBETHbIE PEaKI[UU OEIKOB.

BbicokoMoJiekyIsipHbIe cOeIMHEHUS

OcCHOBHbBIE TOHSTHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IMOJHUMEp, CTPYKTYpHOE
3BEHO, CTENEHb MOJUMEpU3AIK, CpeaHsis MoJjeKkyinspHas wmacca. OCHOBHbIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPHU3aLUs U MOJIMKOHIEHCALHs.

DKcIepUMEHTAIbHbBIE METOABl M3YUEHHs BEIIECTB M WX NPEBpAllCHUH: O3HAKOMIIEHHE C oOpaslamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpenmMeTHsIe CBSI3U.

Peamu3amuss MeXnpeaIMETHBIX CBs3ed NpPH  MW3YYEeHUM OpraHudecko xumumum B 10  kiacce
OCYILECTBIISICTCS Yepe3 HCIONb30BaHUE KaK OOIIMX E€CTeCTBCHHO-HAYYHBIX IOHATHH, TaKk W TOHATHUH,
SBJIAIOINXCS] CHCTEMHBIMM ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOue ecTecTBEHHO-HAYYHbIE TOHSATHS: SIBICHUE, HaY4HbIH (DaKT, TUIOTE3a, 3aKOH, TEOPHS, aHAIU3,
CHHTE3, KJIacCu(UKAIH, IEPUOUNIHOCTb, HAOIOIEHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE.

®dusnka: mMaTtepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKU YPOBEHb, BELIECTBO,
TeNno, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3NUECKUE BETUYNHBI M €MHULBI UX U3MEPEHUS.

buonorust: knetka, opranu3Mm, 6mocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJOTHUUYECKH
aKTUBHBIC BellecTBa (O€IKU, YIIeBOABI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepalsbl, TOpHBIE MOPOABI, MOJE3HbIE MCKONAEMble, TOIUIMBO, pecypchl. TexHosorus:



MUIICBBIC MPOAYKTBI, OCHOBBI pAllMOHAJIBHOI'O MUTAaHUA, MOIOIIIUC CPCIACTBA,
JICKApCTBCHHBIC U KOCMCTHYCCKUC MMPpCMapaThbl, MaTCPUAJIbI U3 HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.



11 KJIACC OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

Xumuyeckuil d1eMeHT. AToMm. Snpo aroma, W30TOMBI. DIEKTPOHHAs 000J0YKa. DHEPreTUYecKue
YPOBHH, OAYPOBHU. ATOMHBIC OpOHTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH pacIpe/IeiICHUs AIEKTPOHOB 110
opOUTaNIAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHASI KOH(PHUTyparns aTOMOB.

[lepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux aneMeHTos [[. M. Menneneea. Casi3b
Iepuoaudeckoro 3akoHa u Ilepuogudeckoll cuctembl Xxumuueckux siemeHToB [[. M. Mengeneesa ¢
COBPEMEHHOM TEOpUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKUX DJIEMEHTOB U
00pa3yeMbIX MU IPOCTBIX U CIIOKHBIX BEILECTB M0 IPYIIaM U MeproAaM. 3HaueHHe epUOANYECKOro 3aKoHa
B Pa3BUTUU HAYKH.

CrpoeHune BemiecTBa. XMMHMUYECKas CBsA3b. BHIbl XMMHUECKON CBsI3U (KOBAJCHTHAs HENOJIspHAs U
MOJIIpHAsi, MOHHAs, MeTaJuInyecKas). MexaHn3mbl 00pa30BaHUsl KOBAJIEHTHOM XMMHUYECKOHN CBA3HM (OOMEHHBIN
U JOHOPHO-aKIenTopHbIi). Bomopomnas cBs3b. BanenTHOCTh. nekTpooTpunaTesbHOCTh. CTeneHb
okuciieHus. MIoHbI: KAaTUOHBI U AHUOHBI.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJIIPHOIO CTPOCHMs. 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA.
Tunsl KpUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTb CBOKMCTBA BELIECTB OT TUIIA KPUCTAIIIMYECKON PEILETKH.

[lonsate 0 nucnepcHbIX cucremMax. MICTHHHBIE M KOJUIOMAHBIE pacTBOpBl. MaccoBas 0JIsl BELECTBA B
pacTBope.

Knaccupukanus  HeopraHuuyeckux  coeauHeHud. HoMeHkiaTypa  HEOPraHMYECKHMX  BELIECTB.
I'eneTndeckas CBA3b HEOPraHNYECKHUX BEIIECTB, IPUHAIICKANIUX K PA3IIMYHBIM KJIACCaM.

Xumunyeckass peakuus. Knaccupukanuss XMMHUYECKHMX peakUui B HEOPraHMYECKON M OpraHuYecKou
XUMHH. 3aKOH COXpaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS] SHEPIrUU MPU XUMUYECKUX
peaknusx.

CkopocTb peakuuu, e€ 3aBHCHMOCTh OT pa3iMyHbIX (akTopoB. OOpaTtumble peakiuu. XHUMHUYECKOEe
paBHOBecHe. PaKTOpBI, BIUAIOIIME HA COCTOSIHUE XUMUYecKoro pasHoBecus. [Ipunnun Jle HlaTense.

Onexkrponutuyeckas aucconuanus. CuiibHble M cialOble 3yeKTpoiuThl. Cpena BOIHBIX PAacTBOPOB
BELIECTB: KUCIIasA, HEUTpasabHasi, IEJI0YHAs.

OKHUCINTEIBHO-BOCCTAHOBUTENBHBIE PEAKIINN.

DOKclepUMEHTaIbHbIE METOJbl HM3YyYEHMs BEIIECTB M UX NPEBpallleHUH: AEMOHCTpalus TaOIuiy
«Ilepnonnueckas cucrema xummuyeckux odnemeHtoB J[. WM. MenneneeBay, u3ydeHHe MoJeNen
KPUCTANIMYECKUX PEIIETOK, HAOMIOJEHUE M OINHCAaHUE JEMOHCTPALMOHHBIX M JIaDOpAaTOPHBIX OIBITOB
(paznoskeHue NnepoKcHuaa BoJIOpoa B MPUCYTCTBUM KaTalnu3aTopa, ONpeesieHue Cpelibl pacTBOPOB BEIIECTB C
MOMOIUIbI0 YHUBEPCAIIBHOTO MHJIMWKATOPA, peakIMM MOHHOTO OOMEHa), MPOBEJAEHHE MPaKTHYECKOH paboThI
«BnusgHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh XUMUUECKON PEAKIIHI.

Pacuérneble 3amaun.

Pacuétel 1O ypaBHEHUSIM  XUMHYECKHUX peakuui, B TOM YHCIE TEPMOXUMHYECKHE
pacy€Thl, paCU€THI C UCIOJIBb30BAHUEM MTOHATHUS «MACCOBAst 10JIs1 BELIECTBAY.

Heoprannyeckasi xumus

Hewmeramsl. [TonoxxeHneHeMeTanIoB B Ilepnoanueckoit CUCTEME  XHMHUYECKHUX
sanemenToB JI. M. MenneneeBa U OCOOCHHOCTH CTpPOEHHs aTOMOB. DU3HUECKHE CBOICTBAa HEMETAILIOB.

AJIOTpONUsS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa). XMMHUUECKHE CBONHCTBA
BOKHEUIIINX HEMETAJIOB (TajoreHOB, Cepbl, a30Ta, (ocdopa, yriepoaa u KpeMHUS) U UX COSTUHEHUN
(OKCHIIOB, KUCTIOPOICOIEPIKAIIIX KHUCJIOT, BOJJOPO/IHBIX COSIMHEHHUH ).

[IpumeneHne BaXXHEHIITMX HEMETAIIJIOB U UX COCAMHEHUH.

Mertamubl.  [lomoxenue wMeramnoB B Ilepuoamdeckoid cucreme xumMuueckux osiementoB I U.
MenneneeBa. OCOOCHHOCTH CTPOCHHsI AJIEKTPOHHBIX 000704YeKk aToMoB MeTauioB. OOmue ¢uznueckue
CBOMCTBA METAJTIOB. CIIaBbl METAIIIIOB. DJIEKTPOXUMUYECKUH P HANIPSXKEHUI METaJUIOB.



XUMHUYECKHE CBOMCTBA BAXKHEUIINX METAJJIOB (HATpUM, Kalud, KajdblMi, MarHuii, aJlOMUHHUMI, LUHK,
XPOM, KEeJIe30, MEJIb) U UX COCTUHEHUH.

O6mwme criocoObl moydeHust MeTayiioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

DKCIEepUMEHTAIbHBIE METO/IbI U3YUYECHHS BELIECTB U UX MPEBPALCHUI: U3yYEHNE KOJUIEKINH «MeTasuibl
U CIUIaBbl», 00Opa3lloB HEMETAJIOB, pELICHHE OHKCIEPUMEHTAJIbHBIX 3a/ad, HaOJI0JeHHEe U OIHCAHHE
JEMOHCTPALIMOHHBIX M JIA0OPATOPHBIX OMBITOB (B3aUMOJEHCTBHE THUIPOKCHAA AIOMUHUS C PacTBOPaMHU
KHUCJIOT U 1IeJI0UeH, KaueCTBEHHBIC PEaKIIMM Ha KATHOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérbl macchl BemiecTBa miik 00bEMa ra30B 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce WK 00BEMY
OJIHOTO M3 YYacCTBYIOIIMX B PEaKLMU BEUIECTB, pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB
peakifu, €CIIM OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHUSA U )KM3Hb

Ponp xumuu B oOecreyeHUH KOJOTHYECKOW, PHEPreTUUECKON M MUIEBOil 0e30MacHOCTH, Pa3BUTUHU
MeauuuHbl. [[oHsATHE 0 HAyYHBIX METOJaX MO3HAHUS BELECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUIEHHOTO MOJYyYEHUs BAXKHEUIIIUX BEUIECTB.

UYenoBek B MUpE BEIIECTB U MATEPHAIOB: BAKHEUIIIME CTPOUTEIBHBIE MaTEPHAIbl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuaibl JJIA AJICKTPOHUKH, HAHOMATEpPHUAJbl, OPraHUYECKUE M
MUHEpaJIbHBIE YA0OPEHHUSI.

XuMHSLT M 370pOBbE YEIOBEKA: IpPaBHJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX IPENApPATOB, IpaBHIIa
0€301acHOT0 HCIIOIB30BAHMS PENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHsIe CBSI3U.

Peanuzamnust MexXnpeaMEeTHBIX CBsI3el Mpu M3ydeHHH O0Ield W HeopraHnudyeckoil xumuu B 11 kmacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHUM, TaK W TOHATUMH,
SIBJISTFOLTUX CSI CHCTEMHBIMU JIJISL OTJIETTbHBIX TTPEIMETOB €CTECTBEHHO-HAYYHOTO TUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHS: HAay4HbIH (haKT, THUIOTE3a, 3aKOH, TEOPHSs, aHAllU3, CHUHTE3,
KJIaccu(uKaiusi, NepuoAMIHOCTh, HAOJIIOICHHE, SKCTIEPUMEHT, MOJISIMPOBAHNE, U3MEPEHHE, SIBJICHUE.

®duznka: Marepus, SHEprusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOI, PATUOAKTUBHOCTb,
MOJIEKYJa, SJHEPTeTUYECKU YPOBEHbB, BEIIECTBO, T€NO, 00BEM, arperaTHOe COCTOSTHUE BELIECTBa, (PU3HUECKUE
BEJIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, sKocucTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI, BUTAMUHBI, 0OMEH
BEIIIECTB B OPTaHHU3ME.

I'eorpacdus: MuHEpabl, TOPHBIE TOPO/IBI, TOJIE3HBIE UCKOMIAEMbIe, TOTLITUBO, PECYPCHI.

TexHoNmorus: XuMHUECKasi IPOMBIIUIEHHOCTb, METAJUTYPIHsl, IPOU3BOACTBO CTPOUTENBHBIX MAaTEPUAJIOB,
CEeNIbCKOXO03SCTBEHHOE MPOU3BOJICTBO, MHINEBAs MPOMBINIICHHOCTh, (papMarieBTH4YeCKasi MPOMBIILIEHHOCTb,
MPOU3BOJICTBO KOCMETHMUYECKHX MpPEenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATE€pUaJIOB, AJIEKTPOHHAS
MIPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBI 11O XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHs OOYYaIOIUMHKCS IMPOTPaMM
cpenHero oduiero oOpazoBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM U IpeaMeTHbIM). HayduHo-meroanueckoi
OCHOBOI1 117151 pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOrpaMM CPeIHEro oOiero oopa3oBaHUs
SIBJISIETCS] CUCTEMHO-/IEATEIIbHOCTHBIHN MOIXO/I.

B cooTBeTcTBUM C CUCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIHTATOB
OCBOGHHUSI TIpeaMeTa «XUMUS» Ha YPOBHE CpEIHEro oO0mero oO0pa30BaHUS BBIJICICHBI CIEAYIOIIHEC
COCTaBJISIIOLIHE:

OCO3HaHHE 00YYaIOIUMUCS POCCUICKOM IpaskJaHCKOM HUIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOOIIPEICICHUIO;

HAIMYUE MOTUBAIUH K 00YUCHUIO;

IEJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHUH JIMYHOCTH HA OCHOBE KITFOUCBBIX IICHHOCTEH W
HMCTOPUYECKHUX TPAAUIINI 0a30BOM HAYKH XUMUU,

TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS B CBOEU NEATEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMU, IPUCYILIUMU IIEJIOCTHON CUCTEME XMMHUECKOr0 00pa30BaHus;

HAJIMYUE TIPABOCO3HAHMSI OSKOJOTHYECKOW KYIbTYpbl M CIIOCOOHOCTH CTaBUTh IIEIM U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» IOCTUTAIOTCS B €AMHCTBE Y4eOHOU u
BOCITUTATEIILHON MESITEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COIMOKYJIBTYPHBIMH, ITYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU U HJCAIaMU POCCHUMCKOTO TPaXTaHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIIECTBE
HOpMaMH M TIpaBUJIAMHU TIOBEICHHS, CIIOCOOCTBYIOIIMMH MPOIECCAM CaMOIIO3HAHUS, CAMOPa3BUTHUS U
HPaBCTBEHHOT'O CTAHOBJICHUS TUYHOCTU 00YUaAIOIIHUXCS.

JImdHOCTHBIE pE3yJabTaThl OCBOEHHUS MpeaMeTra «XHUMHs» OTpakaoT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENILHON M TMPAKTUYECKOW IEeSITeNbHOCTH OOYYAIOIIMXCS MO peaju3allii MPUHATHIX B OOIIEeCTBE
LIEHHOCTEH, B TOM YUCJIE B YACTHU:

1) rpaxaanckoro BocnuTAHUS:

OCO3HAHUsA OOYYAIONIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U OOS3aHHOCTEH, YBOKCHHS K 3aKOHY U
MIPaBOTIOPSIKY;

MIPEACTABJICHHS O COIMATIBHBIX HOPMaX U MpaBUjIaX MEKIUIHOCTHBIX OTHOIICHHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATEIBHOCTH MPHU CO3JAaHUH YUYEOHBIX MPOEKTOB, PEUICHUU
yueOHBIX ¥ MO3HABATEIHHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W TPHUHUMATh MOTHBBI, HAMEPEHHWsI, JOTHUKY WU apryMEHTHl IPYTHX MpH
aHaJIM3€e Pa3TUYHbBIX BUJIOB YU€OHOU IEATEINHHOCTH;

2) naTPHOTHYECKOr0 BOCIUTAHHSI

LIEHHOCTHOTO OTHOLLIEHUS K UICTOPUYECKOMY U HAYYHOMY HACIEAUI0 OT€YECTBEHHON XUMHUU;

YB@KEHHUSI K TIPOLIECCY TBOpYECTBA B OOJIACTH TEOPUM U TPAKTHYECKOTO TNPUMEHEHHUS XHMUH,
OCO3HAHMSI TOTO, YTO MJOCTIHIKEHHS HAyKH €CTh pe3yibTaT JIUTEIbHBIX HAOIIOACHUH, KPOMOTIUBBIX
AKCIIEPUMEHTAJIbHBIX IOMCKOB, IOCTOSIHHOTO TPY/a YUYEHBIX U MPAKTHUKOB;

MHTEpeca M IO3HABATEJIbHBIX MOTHBOB B TOJYYCHHH M TOCIEAYIOIIEM aHaiu3e WHPOpMaluu O
MIEPENIOBBIX JTOCTUKEHUAX COBPEMEHHOM OT€YECTBEHHON XUMMUH;

3) AyX0BHO-HPABCTBEHHOTO BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MIOBEICHUS;

CIIOCOOHOCTH OLIEHUBaTh CUTYyallUM, CBS3aHHbIE C XHMHUYECKUMHU SBICHUSIMH, U TPUHUMATDH
OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



T'OTOBHOCTH OLICHUBAThb CBOE MOBCACHUEC U MOCTYIKHU CBOUX TOBapI/IH_[eﬁ C HO3HLIHI>1 HPaBCTBCHHBIX U
IMPpaBOBbIX HOPM U OCO3HAHUC HOCJIGIICTBHP'I OTUX MMOCTYIIKOB;

4) dpopMupPOBAHHS KYJILTYPbI 310POBbSI:

IIOHUMAaHMs IIEHHOCTEH 310poBOro M Oe3zomacHOro oOpasza *HU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIro/IeHHs TpaBUil G€30MacHOro OOpalleHHs C BEIIECTBAMU B OBITY, IOBCEJAHEBHOM XKU3HU U B
TPYZOBOH AEATENBHOCTH;

NOHUMAHUS ~ IEHHOCTH  TPaBWJI  WHIWBUIYaIbHOTO U KOJUIGKTUBHOTO Oe3omacHoro
NOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJICH;

OCO3HAHMS TIOCJIEJCTBUNA M HETIPHUATUS BPEAHBIX MPHUBBIYEK (YHOTPEOJIICHUS aJIKOTOJIs, HAPKOTHKOB,
KYpEHHUs);

5) TpynoBoro BocnuTanus:

KOMMYHUKaTHBHOM KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BATENbCKOM JeATeNIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTQaHOBKM  HA AaKTHBHOE  ydYaCTHE B PEHICHUH TPAKTHYECKUX 33134 COLUAIBHOM
HAaIpaBJICHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY U3yUEeHUI0 Mpodeccuii pa3InyHOro pojia, B TOM YHCIIE HA OCHOBE
NPUMEHEHHS PEAMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYAY, JIOJSIM TPYZa U pe3yabTaTaM TPYAOBOH NesITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBHIYaJTbHOH TpaeKTOpUHM OOpa3oBaHUs, Oymymien
npodeccud W peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0/10rMYecKOro BOCHHTAHMS:

HKOJIOTMYECKU IIeTIECO00PA3HOr0 OTHOIIEHHUS K MPUPOJIE, KaK MCTOYHUKY CYIECTBOBAHHS KU3HU Ha
3emie;

MOHUMAaHHUS TJI00ATIEHOTO XapaKTepa DKOJIOTHYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX MPOIECCOB
Ha COCTOSIHHE MPUPOIHON U COLUATIBHOM CPEJIbI;

OCO3HAaHHA HEOOXOAMUMOCTH HCIIOJIb30BAHMUS JOCTMOKEHMH XHMHH JUISl  pEIIeHUs BOIPOCOB
paloOHaIBHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPUATHS JEHCTBHI, NPUHOCAIIMX BpEeA OKpPYXKAlOIIeW NPUPOJHOM Cpele, yMEHHs
IPOTHO3UPOBATh HEOJIArONPHUATHBIE HKOJOTHUYECKHE IOCIEACTBUS MPEeANPUHUMAEMbIX JCUCTBUH U
peoTBpallaTh UX;

HAJIMYUSl Pa3BUTOIO SKOJOTHYECKOTO MBILIUICHUS, 3KOJOTUYECKOW KYJIbTYpbI, OMbITA JEATEIbHOCTH
9KOJIOTMYECKOM HaNpaBIeHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMM B ITO3HABATEIbHON, KOMMYHUKATHBHON 1
COLIMAJILHOW MPaKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO IPOTHUBOCTOSTH HJI€0JIOTUH XeMO(poOu;

7) UeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH W
0O0I11eCTBEHHOM MPaKTHKH;

MOHUMAaHUA CHeUU(PUKH XUMHM KaK HAayKd, OCO3HaHMs €€ poiu B (HOPMHUPOBAHHM PALMOHAIBHOTO
HaYy4YHOTO MBILIUICHHS, CO3JaHMM LIEJOCTHOIO MPEACTABICHHUS 00 OKpYXKalolleM MHUpE Kak O €JAMHCTBE
OPUPOIBl M YENIOBEKAa, B IO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH M pELIeHHH NpoOJIeM COXPAHEHUs
IIPUPOJHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0COOON 3HAYMMOCTU XUMUH JIJIsl COBPEMEHHOH IIUBHIU3AIMH: B €€ TYMaHUCTHUECKOM
HAIpaBJICHHOCTH U BAXKHOU POJIM B CO3JJaHUU HOBOW 0a3bl MaTepHaJIbHON KYJIbTYpHI, PEIICHUH TI00aTbHBIX
npo0JeM YCTOHYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKON, MUIIEBOM M SKOJIOTUYECKOM
0€30MaCHOCTH, B PA3BUTUM MEIUIUHBI, OOECIEYCHWU YCIOBUH YCIEUIHOTO TpyAda M 3KOJOTHYECKH
KOM(DOPTHOM KU3HH KaXKIOTO YiIeHa O0IIeCTBa;

€CTECTBCHHO-HAYYHON I'DAMOTHOCTH: IOHMUMAaHUS CYHIHOCTH METOAOB ITO3HAHUS, MCIIOIb3YyEMBIX B



€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJNb30BaTh IOJIydyaeMble 3HAHMS IS aHAIW3a U OOBSICHEHHS
SBIICHUHM OKPYXAOIEro MHpa M TNPOUCXOIAIMX B HEM HM3MEHEHUH, yMEHHs JAelaTb OO0OCHOBAaHHBIE
3aKJIIOYCHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOMIMXCS JAHHBIX C LEJIbI0 IMOJNYYCHUS JIOCTOBEPHBIX
BBIBO/JIOB;

CHOCOOHOCTH CaAMOCTOSITEIIbHO UCIOJIb30BAaTh XUMHUUECKUE 3HAHUS [UI PELIEHUs ITPO0JIeM B peallbHbIX
JKU3HEHHBIX CUTYyalUsX;

MHTEpEeCca K NO3HAHUIO U UCCIIEI0BATENIbCKON 1€ TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENPEpPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJYYECHUIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBHH C )KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InYHbIX chepax NpohecCHOHATBHON AeATEIbHOCTH.

METANPEMETHBIE PE3YJIbTATbI

MeTtanpeamMeTHble pe3ylbTaThl OCBOCHUS y4eOHOro npeamera «XUMHs» Ha YPOBHE CPEAHEro OOIIEero
00pa30BaHUs BKJIFOYAIOT:

3HaYMMble Ui (OPMUPOBAHHMS  MHPOBO33PEHHS  OOYYAIOUIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXMpeIMeTHbIE) OOIIECHAYYHbIC TOHATHS, OTPAKAIOIIME IEJIOCTHOCTh HAay4yHOW KapTUHBI MHpa |
cnenu(UKy METOJOB TO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTHS,
SIBJICHHE, TIPOIIECC, CUCTEMa, HAy4yHbId (aKT, MPHHIUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHS,
UCCIIeIOBaHNe, HAOIIOIeHIE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

yYHHMBEpCcaJbHble YydeOHble JAeWcTBUA (TIO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE, pErYJISITUBHbBIE),
obOecnieunBaromue QGopmMupoBaHue (QYHKIMOHAILHONH TPAaMOTHOCTH U COIHMAIBHOW  KOMIICTCHIIHH
00ydJaromuxcs;

CIIOCOOHOCTh OOYYArOIIMXCSl HCIOIb30BaTh OCBOCHHBIE MEXKIWCIUTUITMHAPHBIE, MUPOBO33PEHUECKHE
3HAHMS U YHUBEpCAIbHbIE Y4eOHbIE IEHCTBUS B TO3HABATENLHOMN U COITMAILHOM MPaKTUKE.

MetanpeameTHbie pE3yNbTaThI OTpaXkaroT OBIIAJICHHE YHHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMHU.

OBi1ajieHHe YHHBEPCATbHBIMH Y4eOHBIMHU MO3HABATEIbLHBIMU A€l CTBUSIMU:

l) 0a30BLI€ JIOTHYECKHE IeHCTBHSA:

CaMOCTOSITENLHO (POPMYITUPOBATH U AKTyaIHU3UPOBATH MIPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNsaTh UENH JEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX JOCTHIKEHHS, COOTHOCUTH
pe3yabTaThI IEATETLHOCTH C TIOCTABJICHHBIMHU IEIISIMU;

WCIIOJIK30BaTh TPH OCBOCHHUHM 3HAHWH MPUEMBI JIOTUYECKOTO MBINIJICHUS — BBIJCISATh XapaKTEepPHBIC
MPU3HAKU TIOHATUA W YCTaHABIWBATh WX B3aUMOCBS3b, HCIOJIH30BaTh COOTBETCTBYIOIIWE TOHSTHS IS
O0OBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUHU IS KIACCU(UKAIIMU BEIIECTB U XUMHUECKUX PEaKIUi;

YCTaHaBIUBATh MPUUYMHHO-CIEIICTBEHHBIE CBSI3M MEXAY HW3YyYaeMbIMU SIBIICHUSIMH; CTPOUTH

JIOTUYECKHE paCCYXACHUS (MHAYKTHBHBIC, JE€IyKTUBHbIC, IO aHAJIOTUH),

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTPUBAEMBIX SBICHUAX, (OPMYIHPOBATH BBHIBOJABI U
3aKIIIOYECHUS

MPUMEHATH B TPOIIECCE IMO3HAHUS, WCIOJB3YeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH,
npeoOpa3oBhIBaTh MOJCIBbHBIC TPEACTABICHUS — XWMHYECKHUH 3HAaK (CHMBOJ) JJIEMEHTa, XHUMHUYECKas
dbopmyra, ypaBHEHHE XUMHYECKOW pEaKIU — NP PEIICHUH YYCOHBIX MMO3HABATEIBHBIX M MPAKTHUYECKUX
3a/1a4, TPUMEHSATh HAa3BAaHHBIE MOJICJIbHBIC MPEJICTABICHUSA [UJI BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 6a30BbIe HCCIe0BATEIbCKHE JeiicTBHS:
BJIaZIcTh OCHOBAMH METOJOB HAay4YHOI'O MO3HAHUS BEHIECTB M XMMUYECKUX peakiuii; (opMyIupoBaTh
eI W 3aJadd UCCIEIOBAaHUS, HCIOJIb30BAaTh IOCTABICHHBIE H

CaMOCTOATENILHO C(OPMYIMPOBAHHBIE BOMNPOCHl B KAauyeCTBE HHCTPYMEHTA MO3HAHMS W OCHOBBI JJIS



(bopMHpOBaHHUS TUIIOTE3BI 110 MPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKIICHHA;
BIIQJICTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUSA U IPOBEICHUS YYEHHUYECKHX DKCIIEPUMEHTOB,
COBEpIIECHCTBOBAaTh ~ yMEHHUS  HAOMIOJaTb 3a  XOAOM  Ipolecca,

CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 PE3yNbTaT, (POpPMYJIHpOBaTh OOOOIIEHUS W BBIBOJBl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIEIOBAHHS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJIEIaHHON PaboTe;

NpUOOpEeTaTh OMBIT YYCHUYECKOW HCCIEIOBATEIbCKOH M TPOEKTHOM JESTENbHOCTH, IPOSBISATH
CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOMCKY METOAOB pELICHHS IPaKTHYECKHX 3ajad,
NPUMEHEHHIO Pa3JIMYHBIX METO/IOB TIO3HAHUSI.

3) pabora ¢ unpopmanueii:

OPHEHTHPOBATbCS B PA3IMYHBIX HMCTOYHMKAX WHPOpPMAMK (HAy4HO-TIOMYJSpHAs JIUTEpaTypa
XMMHYECKOTO COZEPKaHMs, CIpPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), aHAIM3UpPOBaTh HH(OPMALUIO
pa3NUUHBIX BUAOB W (GOPM  NPEACTABICHUS, KPUTHYECKH OLCHHMBAaTh €€ JOCTOBEPHOCTh U
HETIPOTHBOPEYHNBOCTH;

(GopMyIHpOBaTH 3aPOCHl M HPUMEHSATh Pa3IM4YHbIC METOJbI MpPU IMOHUCKE W O0TOOpe HMH(pOPMALUH,
HEOOXOIMMOM ISl BBITOJTHEHUS y4eOHBIX 3a/1a4 OMPEICIEHHOTO TUIIA;

NpUOOPETATh OMBIT UCIOJIB30BAHUS MHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUI M Pa3JIMYHBIX
HIOMCKOBBIX CHUCTEM;

CaMOCTOSTENILHO BBIOMpATh ONTHMANIbHYIO (hopMy mpeicraBieHus HHGopManuu (cxembl, rpaduky,
JMarpaMMBbl, TaOJIHIIbI, PUCYHKH U IPYTHUE);

UCIIONIb30BAaTh HAYYHBIA SI3bIK B KayecTBE CPEICTBA INMpH paboTe C XMMHUYECKOH HH(pOpMaIen:
IOPUMEHATh MEXIpeaMeTHble (pu3nyeckne W MaTeMaTHYeCKHe) 3HAaKM M CHMBOJBI, (OPMYIIHI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIIOIB30BaTh U IPe0OPa30OBhIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OBiajieHue YHUBEPCAJbHBIMH KOMMYHHKATHUBHBIMH J€iiCTBHSIMHU:

3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOW TEMBI B X0 THaioTa W/UIN TUCKYCCUH, BBICKA3hIBATh
uzied, GopMyIMpoBaTh CBOM MPEII0KEHUSI OTHOCUTEIILHO BHITIOIHEHUS MIPEIOKEHHOW 33/1auu;

BBICTYIIATh C  TIpE3CHTAIlMell  Pe3yJbTaTOB  ITO3HABATEIBHOH  JIESTENBHOCTH,  IOJYYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHKAaMH IIPH BBIMOJHEHUH XUMHYECKOTO OSKCIEPHMEHTA,
NPaKTHYECKOH pabOThI MO MCCIEJOBAaHHIO CBOMCTB M3Y4aeMbIX BEILECTB, peaU3allui y4eOHOTO MPOEKTa U
(GOopMyIHpOBaTH BBIBOABI IO pPE3yIbTaTaM MPOBEAEHHBIX HCCIECIOBAHHH MyTEM COTJIACOBAHMUS TO3WIHMN B
X071e 00CYKIACHUS 1 OOMEHA MHEHHUSIMH.

OBJajieHNe YHUBEPCAIbHBIMH PEeryJIATHBHBIMH 1€/ CTBUSIMM:

CaMOCTOSATENIFHO TNIAHUPOBATh U OCYIIECTBISITH CBOIO TIO3HABATENBHYIO JCATEIBHOCTD, ONpEAeiss e€
e W 33Jadd, KOHTPOJIMPOBATh U 10 Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATH Npe/IiaraeMblii alrOpUTM
JCWCTBUI TIPH BBHIMOJHEHUN y4eOHBIX M HMCCIICOBATENLCKUX 3a/ad, BHIOMpaTh Haumboinee 3>(deKkTuBHBIHI
CIIOCO0 UX PEIICHHS C YIETOM MOTYyYCHUS HOBBIX 3HAHHI O BEIIECTBAX U XMMUYECKUX PEaKIHIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JCATEIHHOCTH HAa OCHOBE CAaMOAHAIM3a U CAMOOIICHKH.



NNPEJAMETHBIE PE3YJIbTATbBI
10 KJIACC

[TpenMeTHBIC pe3yiabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs») OTPAKAOT: cHOpMHPOBAHHOCTH

MpeCTaBICHUI o XHMHYECKOM COCTaBJIAIONICH
€CTECTBCHHO-HAYYHOH KapTHHBI MHpPA, POJM XUMHUU B TO3HAHUU SIBICHHH TPHUPOABI, B (OPMHPOBAHUU
MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIBLHONH TpaMOTHOCTH, HEOOXOIMMOW I pEIICHUS
MPaKTUYECKHX 33J1a4 ¥ YKOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOTHOM CpEIE;

BIIQJICHUE CHCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIMOJATaloUIUe MOHITUS
(XMMHUYECKUI ~ DJIEMEHT,  aToM,  DOJEKTPOHHAs  O0OJOYKa  aroMa, MOJIEKyla,  BAJICHTHOCTD,
JIEKTPOOTPHUIIATEIILHOCTh, XUMHUYECKAsl CBSA3b, CTPYKTYpHas (hopMyia (pa3BEpHyTast M COKpANIEHHAs ), MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YIIIEpOMHBIN CKelleT, (PYHKIMOHAIBHAS TPYIINa, PaauKall, H30Mepus,
MU30MEpPbI, TOMOJOTHYECKHI PsiA, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOA U a30TCOAEpIKAIIUe COETUHEHUS,
MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISPHbIE COCIMHEHMs); TECOPUU U 3aKOHBI (TE€Oopus
CTpoeHHs opraHndeckux BemectB A. M. ByTtiepoBa, 3akoH coXpaHEHHSI MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH; MUPOBO33PECHUECKHE 3HAHMS, JICKAIIME B OCHOBE MMOHUMAHUSI TPUYUHHOCTH H
CUCTEMHOCTH XHMHUYECKHUX SIBIICHUH, (hAKTOJIOTMYECKUE CBEICHUS O CBOICTBaX, COCTaBe, MOIYYCHHH U
0C30MMaCHOM HCIIOJIb30BAHUH BAXXHEHIIINX OPraHUYECKHX BEIICCTB B OBITY U MPAKTUYCCKOW NEATCIHHOCTH
YeJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHbIE TMPU3HAKU TIOHSATHUW, YCTAaHABIMBATh HX
B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE TTOHATHS MPU OMMCAHUM COCTaBa, CTPOEHUS U MIPEBPAIICHHI
OpPTraHUYECKUX COETMHEHUI;

c(OPMHUPOBAHHOCTh ~ YMEHUH  HCIONB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJs  COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHON) GOpMylT OpraHUYeCKHUX BEIIECTB H
YpPaBHEHUN XUMHUYECKHX pEaKIMil, HW3roTaBIMBaTh MOJEIW MOJEKYJ]1 OpPraHMYEeCKUX BEIIECTB IS
WJUTFOCTPAIIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAJICKHOCTh U3YUEHHBIX OPraHUYECKUX BEIIECTB 110
WX COCTaBy M CTPOCHHIO K OMNpEeIEHHOMY KJIACCY/TPYIIe COCIUHEHHH (YriIeBOJAOPOJbI, KUCIOPOA U
a30TCO/ICpKAIINE COCAMHEHHS, BBHICOKOMOJICKYJSIPHBIE COCIWHEHHMS), JaBaTh WM Ha3BaHHUSA IO
cucreMatnueckoi HomeHknarype (IUPAC), a Takke NpUBOAUTH TpPUBUAIbHBIE HAa3BAaHUSA OTACIIbHBIX
OpPTaHMYECKUX BEIIECTB (ITHIICH, MPOMUIIEH, alleTUIICH, STUJICHIIMKOIb, TIUIepUH, PeHoM, GopMaTbaeTu/,
aleTaidbAeru]l, MypaBbUHas KHUCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBas KHUCJIOTa, CTEAPUHOBAs KHCIIOTA,
TIII0K03a, PPYKTO3a, KpaxMal, IEJUTI0I03a, TJIUIINH);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACIATh BHUIBl XUMHYECKOW CBSI3M B OPraHUYECKUX COCIUHECHHSIX
(oguHapHBIE U KpaTHbBIE);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTH MOJOKEHHSI TEOPUH CTPOCHHS OPTaHUYECKHX BemiecTB A. M.
byTtnepoBa st 00bsICHEHNS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPaHEHUS
MAacCHI BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh COCTAaB, CTPOCHUE, (PUIMUECKHE U XUMUYECKUE
CBOﬁCTBa THUITNYHBIX HpGI[CTaBHTeJIQfI paBHHqHBIX KJIaCCOB OpFaHI/I‘IeCKI/IX BCIICCTB (MeTaH, 9TaH, 95TUJICH,
MPOMWICH, aleTuieH, OyramueH-1,3, MerunOyramueH-1,3, OEH30J, METaHOJ, STaHOJ, STHJICHTJIMKOJIb,
rMIepuH, (peHos, areTaibAerujl, MypaBbHHAsS M YKCYCHas KHUCIOTHI, TIJIFOKO3a, KpaxMaj, IeJITI0J03a,
aMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIYy HHUMH YPaBHEHUSMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C UCIIOIB30BAHUEM CTPYKTYPHBIX (popMyir;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaThb HCTOYHHUKHU YTJIEBOJOPOIHOTO CHIpbs (HE]TBH,
MPUPOJIHBIN ra3, yrojk), CIOCOOBI UX MEePepadOTKH U MPAKTUIECKOE TPUMEHEHUE IPOAYKTOB IIepepaboTKu;



c(OpPMUPOBAHHOCTh YMEHU MPOBOAUTH BBHIYHUCICHHS O XHMHUYECKUM ypaBHEHUsM (Macchl, 00bEMa,
KOJINYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUH IO H3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIINH);

c(OpPMUPOBAHHOCTh YMEHUI BIAJACTh CHCTEMOW 3HAHHWI 00 OCHOBHBIX METOJaX HAy4YHOTO MO3HAHWSI,
UCIONB3YEMBIX B XMMHUU IPU HM3YUYECHUU BEIIECTB M XUMHUYECKUX SIBICHUI (HaOItoaeHue, HW3MepeHue,
SKCIIEPUMEHT, MOJECITUPOBAHNUE), UCIIOJIb30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS JJIs MPUHATHUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHHMI coOJI0OJaTh MpaBWJia MOJb30BAHUS XUMHUYECKOW TMOCYAOH U
nabopaTopHbIM O00OpYyJOBaHHMEM, a TakXKe MpaBuUja OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIUAMHU 110 BBIIIOJIHCHHUIO na6opaTopHHx XUMHNYCCKUX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMOJHATH XMMUYECKUHA SKCHEPUMEHT (IIpeBpaIleHUs
OpraHU4YCCKUX BCUICCTB IIPU HArpC€BaHHM, IMOJIYYCHHC O3THUJICHA W U3YUYCHHUC CTO CBOﬁCTB, Ka4C€CTBCHHBIC
pEaKIuu OPraHUYECKUX BEIECTB, JIeHATypalusi OEIKOB NMpPHU HarpeBaHUU, I[BETHBIC PEAKIMH OEIKOB) B
COOTBETCTBUHM C MPaBHJIAMU TEXHHKH O€30MacCHOCTU MpU OOpalieHHH C BeleCTBaMU U J1abOpaTOpHBIM
000py/s0OBaHUEM, MPEACTABIATh PE3YyIbTaThl XUMHUYECKOTO JKCIEpHUMEHTa B (GopMe 3amuch ypaBHEHHA
COOTBETCTBYIOIIUX peakinii U GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3HPOBATh XUMUYECKYI0 HMH(POPMAIUIO, MOTy4aeMyko
U3 Pa3HBIX ICTOUYHUKOB (CpeACTBa MaccoBOi HHpopManuu, UHTEpHET U APYTuX);

c(OPMHPOBAHHOCTh YMEHUHN COOJIOIATh MPABUIIA SKOJIOTUYECKHU LEIeCO00pa3HOrO MOBEICHUS B OBITY
U TPYAOBOM AEATEIBHOCTH B LEJISIX COXPAHEHHS CBOETO 3JI0POBbS M OKPYKAIOWIEH MPUPOIHON CpEIBI,
OCO3HaBaTh OIIAaCHOCTH BO3[[€fICTBI/I$I Ha )KMBBIC OPraHU3Mbl OHpG[[GJIéHHI:IX OpraHn4€CKuX BCIICCTB, IOHNMaA
cmbica nokazatens [1JIK, moscHaTs Ha mpuMepax crmocoObl YMEHBIICHUS U MPEIOTBPALIEHUS UX BPETHOTO
BO3JICCTBUS HA OPraHU3M YEJIOBEKa;

JUIsE 0OY4YaroIIUXCsl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPHUMEHSTHh 3HaHUSA 00
OCHOBHBIX JOCTYIHBIX METO/1aX MMO3HAHUS BEIIECTB U XUMHUECKHUX SIBICHUIA;

JUISL  CIENbIX M CIA0OBUIALIMX OOYyYarOIIMXCA: YMEHHE HCIOJIb30BaTh PEIbeHO-TOUCUHYIO
cucteMy o6o3Hauenuit JI. bpaiins mis 3anvucu XuMudeckux Gopmyi.



11 KIIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mIas 1 HeopraHu4eckasi XUMUs» OTPaXkKaroT:

Cc()OPMUPOBAHHOCTh ~ TPEJACTABICHUN: O XHMHYECKOH  COCTaBJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XMMHUHU B MO3HAHUM SIBICHUN NPUPOABI, B (POPMHUPOBAHUU MBIIIICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKUMOHAIBHON T'PaMOTHOCTH, HEOOXOMUMOW JJisi pEIIeHUs NPAKTHUYECKUX 3agad |
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10pPOBBIO M IPHUPOTHON CpPEIe;

BJIQJICHUE CHCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas BKIJIKOYAET: OCHOBOIIOJIATAKOIINAE MOHATHUS
(XMMHUYECKHUI 3JIEMEHT, aTOM, M30TOI, S-, P-, - 3JIEKTPOHHBIC OpPOMTAIN aTOMOB, MOH, MOJICKYJa, MOJb,
MOJIIDHBIA  00BEM, BaJCHTHOCTh, 3JEKTPOOTPUIATENLHOCTb, CTEHEHb OKUCICHMS, XHMHYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, METaJUIMYecKasi, BOAOPOJHAsS), KPUCTAIIMYECKas pEelETKa, TUIBl XUMHUYECKUX
peakuui, pacTBOp, DOJIEKTPOJIMTHI, HEIJIEKTPOJUTHI, AJIEKTPOJUTUYECKAs JAUCCOLMALMS, OKUCIUTEIND,
BOCCTaHOBUTEIb, CKOPOCTb XMMMYECKON peakluu, XUMMUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (T€OpHUs
ANEKTPOIUTUYECKON Auccouuranuu, nepuoguyeckui 3akon . M. MenpaeneeBa, 3aKOH COXpaHEHHUS MACChI
BEIIECTB, 3aKOH COXPAHEHHWS W IPEBpAlllEHUs SHEPruu IMPU XUMHUYECKUX pEaKUusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHMUS, JIEIKAIME B OCHOBE MIOHUMAHUSI IPUUMHHOCTU U
CUCTEMHOCTH XHMHUYECKHUX SIBIICHUH, (DAKTOJIOTMYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€30MacHOM HCIOJIb30BAHUN BRKHEUITNX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTHUECKOM JAesTebHOCTH
YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHIl BBISBJIATH XapaKTepHbIE TPU3HAKU TMOHATHH, YyCTaHABIMBATh HX
B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHME IOHATHUS IPU ONHMCAHMM HEOPraHWYECKHX BEIIECTB U MX
IIPEBPAILCHMI;

c(OpMUPOBAHHOCTh YMEHMH HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIsl COCTaBiIeHHUS (opmyin
BEIIECTB M YpaBHEHUN XUMHYECKHX peakiui, cucremarndyeckyio HomeHkinarypy (IUPAC) u tpuBuanbHbie
Ha3BaHUS OTJENbHBIX HEOPraHUMYECKHX BELIECTB (yrapHbli ra3, yrieKMciblii ra3, aMMHaK, rameéHas U3BecTb,
HeramiéHasi U3BeCTb, MUThEBAs COAA, MUPUT U JPYyTrHe);

c(OPMHPOBAHHOCTh YMEHHUN ONpEENsATh BAJIEHTHOCTh U CTENEHb OKHUCIEHUS XMMUYECKHX 3JIEMEHTOB
B COEIMHEHMAX pPAa3IMYHOTO COCTaBa, BUJ XHWMHYECKOM CBS3U (KOBaJIEHTHAs, MOHHAs, MeTaJUIM4YecKas,
BOJIOPOJHAsl) B COEAMHEHMSIX, THUIl KPUCTAIJIMYECKOW pEIIETKH KOHKPETHOrO BellecTBa (aroMmHad,
MOJIEKYJISIpHasi, WOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOJHBIX pAacCTBOpaX HEOPraHUUYECKUX
COCIMHEHMH;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHaBIMBaTh MPUHAAJIC)KHOCTh HEOPraHMYECKHUX BELIECTB IO HX
COCTaBy K OIpEeNeNEHHOMY KJIAcCy/TpyIIe COEAMHEHUH (IIPOCThIe BEIIECTBA — METAUIbl M HEMeETaJUlbl,
OKCH/Ibl, OCHOBAHUS1, KUCIIOTHI, aM(pOTEpHBIE TUPOKCHU/IBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHH pPacKpbIBaTh CMBICT Iepuoanyeckoro 3akona J[. M. MengeneeBa u
JEMOHCTPHUPOBATh €r0 CUCTEMATHU3UPYIOIIYI0, 00bSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OpMHUPOBAHHOCTh yYMEHUW XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHHE AaTOMOB XHMHUYECKUX
anemeHToB 1-4 nepuoaos [lepuoamdeckoit cuctemsr xuMmuueckux aemeHToB Jl. . MenneneeBa, uCmomnb3ys
HOHATHS «S-, P-, O-DJICKTPOHHBIC OPOUTAINY, «IHEPIeTHUCCKHE YPOBHHY», OOBACHITH 3aKOHOMEPHOCTH
U3MECHEHUSI CBOWCTB XMMHUYECKUX DJIEMEHTOB M MX COCIMHEHMU IO nepuojaMm u rpymnnam Ilepuoguueckon
CHCTEMBI XUMHYECKHX 31eMeHTOB /. 1. MeHaeneena;

c(OPMHPOBAHHOCTh yYMEHHUI XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XUMHUYECKHE CBOICTBa
HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYLIECTBOBAHUE T€HETUUECKOU CBA3U MEXKIY
HEOPraHWYECKUMHU BEIIECTBAMU C IIOMOIIBIO YPABHEHHUI COOTBETCTBYIOINX XUMHUUECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHUS KiIacCU(PUIUPOBATh XMMHUYECKHE PEAKIMH [0 Pa3IUYHbIM MpPU3HAKAM
(4ucily ¥ COCTaBy pearupyrollux BEUIECTB, TEIIOBOMY 3G (EKTy peakiiuu, U3MEHEHUIO CTEeIIeHEeH OKUCIICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaau3aTopa);

c()OPMHUPOBAHHOCTh YMEHHI COCTaBJISATh YpPAaBHEHUS pEaKUW{ pa3IUYHBIX THIIOB, IIOJHBIE U



COKpAIlIEHHBIC YPABHEHUS PEaKIii HIOHHOTO 0OMEHa, YUUTHIBAsl YCIOBUS, IPH KOTOPBIX 3TH PEAKIIMU UAYT
710 KOHIIA;

c()OPMUPOBAHHOCTh YMEHUH TPOBOJUTH PEAKIMU, TOATBEPKIAIONINE KAYSCTBEHHBIM COCTaB
PA3IMYHBIX HCOPTraHUYCCKUX BCHICCTB, PACIIO3HABATH OIIBITHBIM HYTGM HOHBI, ITPUCYTCTBYIOIIUEC B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTb YMEHU packpbIBaTh CYIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMi IOCPEICTBOM COCTaBJIECHUs JIIEKTPOHHOIO OajaHca 3THUX
peaKIuii;

c(OPMUPOBAHHOCTh YMEHUHN OOBSCHATH 3aBUCHMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU OT Pa3IUIHBIX
(bakTOpOB; XapakTep CMEIICHUS XUMHYECKOTO PABHOBECHSI B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS
(mpuniun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPH30BaTh XHMHUYECKHE IPOLECCHl, JIeXKAIlMe B OCHOBE
IPOMBIIIJICHHOTO HOJIY4YEHHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a Takke COPMUPOBAHHOCTD INpE/ICTaBIEHUI 00
OOIIMX HAayYHBIX MPUHLUIAX U SKOJIOTHYECKUX MpodiieMax XMMUYECKOTO POU3BO/ICTBA;

Cq)OpMHpOBaHHOCTB YMGHI/Iﬁ MNPOBOAWUTL BBIYUCICHUSA C HCIOJIB30BAHUCM IIOHATHUA
«MacCoBasA OOJId BCUICCTBA B PACTBOPEN, 00BEMHBIX OTHOIIEHUH ra30oB IIpyu XUMHUYCCKUX PCAKIHAX, MACCHI
BEIIEeCTBA MJM 00BEMa ra3oB IO H3BECTHOMY KOJIHMYECTBY BEUIECTBA, Macce WM OOBEMY OJHOTO U3
YYaCTBYIOUIMX B PEAKIMU BEHIECTB, TEIUIOBOTO 3((dekra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS! MAacCCHI
BEILIECTB, IPEBPAILEHUS U COXPAHEHUsI SHEPIUH;

cOPMHPOBAHHOCTh YMEHHUH cOOJIOAAaTh MpaBWiIa IOJB30BAaHUS XMMUYECKOH MOCylod H
na0opaTopHbIM OOOpYJOBaHMEM, a TakXKe IpaBuUiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OpMHUPOBAHHOCTh YMEHUW IJAHUPOBATh U BBIMNOJIHATH XUMHUYECKUN HSKCIEPUMEHT (pa3jiokKeHHe
NEPOKCHIa BOJIOPOJIa B MPHUCYTCTBUH KaTallM3aTOPa, ONPENEICHNE CPEAbl PACTBOPOB BEIIECTB C TTOMOIIBIO
YHHUBEPCATHHOTO UHANKATOPA, BIUSHUE Pa3INUHBIX (aKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIINH, PEaKIIHH
MOHHOTO OOMEHa, Ka4eCTBEHHbIE PeakIu Ha cylnbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHWUS,
peleHne dKCIIepUMEHTANBHBIX 3a/1a4 1o TeMaM «MeTtamisl» u «HemeTanmis») B COOTBETCTBUH C MIPaBUIIaAMHU
TEXHUKU 0€30MacHOCTH MpHU OOpaIEHUH C BEIIECTBAMU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEICTABISThH
pe3ynbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (OopMe 3alluCU ypaBHEHUH COOTBETCTBYIOLIUX peakUuid u
(GbOopMyITUpPOBATh BHIBOJIBI HA OCHOBE ITUX PE3Y/IbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIM3UPOBATh XUMHUYECKYI0 MH(POPMAIUIO, MOTy4aeMyIo
U3 pa3HbIX UICTOYHHUKOB (CPE/ICTBA MAaCCOBOM KOMMYHUKaUU, THTEpHET U Ipyrux);

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOIaTh TIPABHIIA YKOJIOTHIECKH 11€TIeCO00Pa3HOT0 MOBEICHHS B OBITY
U TPYIOBOHM NEATENHHOCTH B IIENIIX COXPAHEHHUsS CBOETO 37I0POBBS M OKPYXKAIOIIEH MPUPOTHONU Cpelbl,
OCO3HaBaTh OIMACHOCTHh BO3JCHCTBHSI HA JKUBHIE OPTaHU3MBI OMNPEACTEHHBIX BEIIECTB, MOHUMAs CMBICT
nokazarenst [IJIK, moscHATHP Ha mpuMepax CrnocoObl YMEHBIICHHS W MPEAOTBpAICHUS WX BPEIHOTO
BO3/ICHICTBHS Ha OpTraHU3M YEJIOBEKa;

JJISL o6yqa}0mnxcsf C OrpaHUYCHHBIMH BO3MOXHOCTAMH 3J0POBbsA: YMCHUC NPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUSA BCIICCTB U XUMHWYCCKUX SIBJ'IeHI/II\/’I;

JUISL  CIEMbIX M CIA0OBUIALIIMX OOYyYalOHIMXCSA: YMEHHE HCIOJIb30BaTh PeabedHO-TOUCUHYIO
cucteMy o6o3HaueHuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEM

ATHYECKOE IINTAHUPOBAHME 10 knacc

KoauuecTBo yacos

Ne DuleKTpoHHbIe (HudpoBbIE)
HanmeHoBaHue pa3ieioB M TeM NPOTrPaMMBbI Konrpoasnsl | IlpakrTuyec
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
e padoThbl KHe padoThl
Paznen 1. TeopeTrnyeckne 0CHOBBI OPraHNYECKOH XUMHH
IT 7 .T
11 PEIMET Opramaceron XPfMHH SOPHA CTPOCHIA 3 bubaunoreka ITOK https://myschool.edu.ru/
opranndeckux coenquuenuit A. M. byrineposa
Hroro no pa3aeny 3
Pa3nen 2. YraeBogopoabl
2.1 [NpenenbHbIC YrIIEBOJOPOIbI — aJKAHBI 2 bubmmoreka L{OK https://myschool.edu.ru/
H :
2.2 CUPSASIBHRIC YIICROAOPOIRL: QIIKCHEL, AMKAANCHEL 6 1 Bu6nuoreka L{OK https://myschool.edu.ru/
ATKUHBI
2.3 ApoMaTudecKue yrieBoAOPOIbI 2 bubnuoreka LIOK https://myschool.edu.ru/
IT
24 DUPOHAIC HOTORHIKH YLTICBOAOPOAOR H HX 3 1 Bu6nuoreka L{OK https://myschool.edu.ru/
nepepaboTKa
Wroro no pazneny 13
Pa3znen 3. Kuciaopoacoaep:kamme oprannyeckue coeInHeHUsI
3.1 Criuptbl. DeHon 3 bubnunoteka [{OK https://myschool.edu.ru/
3.2 Aunpaerunsl. KapooHoBbie KUCIOTHL. CIIOKHBIC dQUPBI 1 bubnunoreka [{OK https://myschool.edu.ru/
3.3 VYri1eBoabl 1 bu6muoreka LIOK https://myschool.edu.ru/
Hroro mo pazueny 13
Pa3znen 4. A3oTcoep:kaniue OpraHnyecKne coeTuHEHUs
4.1 AMUHBI. AMHHOKHCIIOTBL. benku 3 bubmoreka ITOK https://myschool.edu.ru/
Wroro mo pazieny 3
Pa3nes 5. BoicokoMoJieKyJIsipHbIe cOeIMHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmmorexa L{OK https://myschool.edu.ru/
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
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TEMATHYECKOE INTAHUPOBAHME 11 KIIACC

KoaunuecTBo 4yacos

Ne dyeKTPOHHBbIE (HU(pPOBHIE)
HaumeHoBaHuUe pa3aeioB U TeM MPOrpPamMMbI Kontpoasnsl | Ilpakrnuec
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
e padoThbI KHe padoThl
Paznen 1. Teopernueckne 0CHOBbI XMMHH
Crtpoenue atomoB. [leproanueckuii 3aK0H 1
11 [lepuomnyeckas cucTeMa XUMUYECKUX dieMenTos /1. 1. 3 bubaroreka IIOK https://myschool.edu.ru/
Meunneneesa
1.2 Crpoenue BelectBa. MHOrooopasue BemiecTB 4 bubnunoreka [{OK https://myschool.edu.ru/
1.3 XHUMHYECKUE PEAKITUH 6 1 1 bubnuoreka LIOK https://myschool.edu.ru/
Htoro no pazneny 13 bubmuoreka LIOK https://myschool.edu.ru/
Pa3nen 2. Heoprannyeckasi Xumusi
2.1 Mertasuisl 1 bubmmorexa IIOK https://myschool.edu.ru/
2.2 Hemeramisr 1 1 bubmmorexa ITOK https://myschool.edu.ru/
2.3 CBs3b HEOPraHNYECKUX U OPIraHUYECKUX BEILIECTB bubnmorexa LIOK https://myschool.edu.ru/
Htoro no pazneny 17 bubnunoreka [{OK https://myschool.edu.ru/
Paszgen 3. XumMus 1 :KM3HL
3.1 XUMUS U 5KU3HbD 4 bubmmoreka ITOK https://myschool.edu.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 3



https://myschool.edu.ru/
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MNOYPOYHOE IIVIAHUPOBAHME 10 KJIACC

N Kosmmyecrs 3
° JIEKTPOHHbIE HU(POBBIE
Tema ypoka 0 4aCO0B p uugp
n/n Hara o0pa3oBaTe/IbHbIE pecypchl
Bcero

1 [IpeamMer opraHUYEeCcKOi XMMUM, €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAUYCHUC 1 bubnunoreka [{OK https://myschool.edu.ru/
Teopus cTpoeHus oprannyeckux coequHennii A. M. bytieposa, eé

2 P P P A yIIeposa, 1 bubmmoreka ITOK https://myschool.edu.ru/
OCHOBHBIE TTOJIOKECHUS

3 [MpencraBnenue o KinaccuGUKau OpraHM4ecKux BemecTs. Homenkmnarypa 1 BuGmorexa [IOK https://myschool.edu.ru/
(cucremaruyeckas) ¥ TPUBHAJIbHBIC HA3BaHHS OPraHUMYCCKUX BEIICCTB

4 AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYESCKUHN P 1 bubnunoreka [{OK https://myschool.edu.ru/

5 Mertan u 3TaH — NpoCTEUIIINe NPEACTABUTEIH aJIKAaHOB 1 but6imoreka [{OK https://myschool.edu.ru/

6 AJIKEHBI: COCTaB M CTPOCHUE, CBOWCTBA 1 bubimoreka [{OK https://myschool.edu.ru/

7 DTHUIICH U MPOIHUJICH — MPOCTEHIIINE MPEACTABUTENN aJIKCHOB 1 bubnunoreka [{OK https://myschool.edu.ru/

8 [Tpaktuyeckas padora Ne 1. «IlonydyeHue sTuiIeHa U U3yYEHHE €r0 CBOWCTBY 1 bubmmorexa LIOK https://myschool.edu.ru/
Ankamnensl. Byragnen-1,3 u merunoyraguen-1,3. [Tonyuenue

9 TIRATICHDL. DYTARIEH2,3 I METHIDYTAMICH AyHe 1 bubnunoreka [{OK https://myschool.edu.ru/
CHHTETHYECKOTO KaydyKa U PEe3UHBI

10 AJKHMHBI: COCTaB U OC?6CHVHOCTH CTPOCHHSI, TOMOJIOTUYECKHUIT PSII. 1 Butorexa LIOK https://myschool.edu.ru/
AleTnIieH — TPOCTEHIINI TPEICTABUTEIH aJIKHHOB

11 BbrunciieHus mo ypaBHEHUIO XMMUYECKOW PeaKIum 1 bubnunoreka [{OK https://myschool.edu.ru/

12 ApeHbl: 6eH30I1 1 TOITy01. TOKCHYHOCTH apeHOB 1 bubnmnorexa L{OK https://myschool.edu.ru/
['eHeTH4ecKast CBSI3b YTIICBOIOPO/IOB, IPUHAISHKAIINX K Pa3THIHBIM

13 A AOPORIOB, HpHHAZA B P 1 but6nuoreka ITOK https://myschool.edu.ru/
KJ1accam

1 [pupoHbIe KCTOYHUKA yrneBoglopOﬂ?B: NPUPOIHBIN Ta3 U TIOMYTHBIC 1 BuGmorexa [IOK https://myschool.edu.ru/
He(TsHbIE ra3bl, HEPTh U MPOIYKTHI €€ nepepaboTKu

15 [pupoHbIC KCTOYHUKA yrneBoz[oposz: NPUPOIHBIN Ta3 U TOMYTHBIC 1 BuGmmorexa [IOK https://myschool.edu.ru/
He(TsAHbIE ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonTponbHas pabota o pazaeny «YTIeBoA0pOIb) 1 bubmmoreka [1OK https://myschool.edu.ru/

17 [TpenenpHBIC OAHOATOMHBIE CITUPTHI: METAHOJ M ATaHOJ. BogopogHas cBs3b 1 bubmuoreka IIOK https://myschool.edu.ru/
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18 MHOroaTOMHBIE CIIUPTHI: ATHIICHTITUKOJIb U TITAIEPUH 1 bubmmoreka ITOK https://myschool.edu.ru/

19 DeHOI: CTPOCHHE MOJICKYITbI, (PU3HUSCKHE U XUMUIECKUE CBONCTBA, 1 BuGmiorexa LOK https://myschool.edu.ru/
pUMEHEHHE

20 Anpaeruasl: GopMabIETyI U alleTalbaCTUA. AIIETOH 1 bubmmoreka ITOK https://myschool.edu.ru/

21 OIHOOCHOBHBIE MPEICIbHBIC KAPOOHOBBIC KUCIIOTHI: MypaBbUHAS U 1 Bu6miorexa LIOK https://myschool.edu.ru/
yKCyCHast

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KHUCIOTHD) 1 bu6mmoreka IIOK https://myschool.edu.ru/
C e e e

23 TEapHUHOBAs M OJICMHOBAsI KUCIIOTHI, KaK MPEICTABUTEIH BBICIIIHX 1 Bu6morexa LIOK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 MpbU1a KaK COJTM BBICIIUX KaPOOHOBBIX KUCIIOT, MX MOIOIIEE ICHCTBHE 1 bubmuoreka LIOK https://myschool.edu.ru/

25 CrnoxHble 3pHpbI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. ['Maposn3 1 Bu6miorexa LOK https://myschool.edu.ru/
CITOXKHBIX 3(PUPOB

26 Kupsl: runponus, npuMeHeHne, OMOIOruvYecKas poJib KHUPOB 1 bubimoreka [{OK https://myschool.edu.ru/

97 YriieBoabl: cocTaB, Kiaccudukans. BaxxHenime npecTaBuTeIn: TITF0K03a, 1 Butmorexa LIOK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxmai u neiniroiio3a Kak MpupoIHbIC MOTMMEPHI 1 bubnunoreka [{OK https://myschool.edu.ru/

29 KontponbsHas pabora 1o pasaeny «Kuciaopoacoaepikaline opraHudecKue 1 BuGmorexa LIOK https:/myschool.edu.ru/
COCTUHCHHUSD)

30 AMUJHBI: METHJIAMHUH M aHUJIAH 1 bubmmorexa ITOK https://myschool.edu.ru/

31 AMHHOKHCIIOTHI Kak aM()OTEpHBIEC OPraHMUYECKHUE COCMHEHHUS, UX 1 BuGmorexa LIOK https:/myschool.edu.ru/
ouosiornueckoe 3HaueHue. [lentuapt

32 benku kak mpupo/IHbIE BHICOKOMOJIEKYIISIPHBIE COSIMHEHHS 1 bubnmnorexa L{OK https://myschool.edu.ru/

33 OCHOBHBIE TOHITHS XUMHH BBICOKOMOJIEKYJIIPHBIX COETHHEHHI 1 bubmmoreka IIOK https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIE COETMHEHUM.

34 HOBHKIE METOLRT CHHTES3 BRICOROMOICIYIAPHEIX COCIMHCHHIN 1 Bu6nmorexa ITOK https:/myschool.edu.ru/
[TracT™Macchl, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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INIOYPOYHOE IINTAHUPOBAHMUE 11 KJIACC

N Koauue Har 5 5
9 Tema ypoka a JIEKTPOHHBIE l.lqu)pOBl)Ie oopa3oBaTeJibHbIE
CTBO wy| Pecyperl
I 4acoB YyeH
/ Be ust
)14 er
0
1 XUMHYECKUH dIIEMEHT. ATOM. DJIEKTPOHHAs KOH(PHUTypaI¥si aTOMOB 1 bubnuoreka ITOK https://myschool.edu.ru/
[Tepuoanueckuii 3akon u [ICXD /1. 1. MenneneeBa, ux cBsi3b C COBPEMEHHOM TEOpUEH CTPOCHHUS
2 p A ’ P P P 1 bubmoreka ITOK https://myschool.edu.ru/
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XUMUYECKUX JIEMEHTOB U UX COCIIMHCHHH 110 TPYIIaM U
3 neprojaM. 3Ha4eHHUE MePUOIMYECKOTO 3aKOHA U CUCTEMbI XMMUYECKuX dyemMeHToB [1.1. 1 bubanoreka IOK https://myschool.edu.ru/
MenieneeBa B pa3BUTHUU HAyKU
CtpoeHue BemecTBa. XUMHYECKas CBA3b, €€ BUbI; MEXaHU3MbI 00Pa30BaHUs KOBAJICHTHOM
4 P ’ ’ P 1 bu6mmoreka ITOK https://myschool.edu.ru/
cBs13u. BogopoiHas cBsA3b
BajieHTHOCTB. DIeKTpOOTpHUIIATEILHOCTD. CTENeHb OKUCIIeHUS. BerecTBa MOJIEKYIIIPHOTO |
5 pOOTP Yp 1 bubaunoreka IOK https://myschool.edu.ru/
HEMOJICKYJISIPHOTO CTPOCHUS
[TonsTHE O AMCTIEPCHBIX CUCTeMaX. MICTHHHBIE U KOJUIOUIHBIE PacTBOPBI. MaccoBast 10J1sI
6 P p P 1 bubmmoreka ITOK https://myschool.edu.ru/
BEIIIECTBA B PacTBOpPE
Knaccugukaius 1 HOMEHKIIaTypa HEOPTaHUUECKUX COeMHEHNI. [ eHeTnYeckas CBsI3b
7 ¢ P P 1 bubaunoreka I1OK https://myschool.edu.ru/
HEOPraHMYECKUX BEIICCTB, PA3JINYHBIX KJIACCOB
Knaccugukarus XuMHUYeCKUX peakiiii B HEOPraHMUECKOM 1 OpraHn4ecKoil XuMuu. 3aKoH 1 bubmoreka LIOK https:/myschool.edu.ru/
8 COXpaHEHHsI MACChI BEIIECTB; 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU
Ckopocth peakuuu. OOpaTHMbIe peakiiii. XMUMHYECKOE PABHOBECHE 1 bubnunoteka [{OK https://myschool.edu.ru/
[IpakTrueckas padora Ne 1. «BiusiHME pa3mnyHbIX (aKTOPOB Ha CKOPOCTh X.P»
10 P P P ¢ P P 1 bubanorexa IOK https://myschool.edu.ru/
11| 3pexrpommriueckas muccounanus. TIorsTHE 0 BOAOPOAHOM MoKasaterne (pH) pacteopa. 1 Bu6nuoreka [IOK https://myschool.edu.ru/
Peakiinu noHHoro oomMeHa. ['miponns opraHnYecKuX ¥ HEOPTaHUUECKUX BEIIECTB
OKHUCIUTENbHO-BOCCTAHOBHUTENBbHBIE peakiiuu. [IoHATHE 00 3JIEKTPOIHM3€e PAaCIliIaBOB M PaCTBOPOB
12 . P P P P P 1 bubmoreka ITOK https://myschool.edu.ru/
coJei
13| KowuTtposbHas pabdora mo paszaeny «TeopeTndeckue OCHOBbI XUMHI 1 bubaunoreka [{OK https://myschool.edu.ru/
14 Meramisl, ux nonoxxkenue B [lepuonndeckoii cucteme xummudeckux snnemerToB J[. 1. Menneneesa| 1 bu6mmoreka LIOK https://myschool.edu.ru/
1 0COOCHHOCTH CTpoeHust aToMOB. O01ne Gu3nIecKrue CBOMCTBA METAIIOB
15| ConaBsl METaIIIOB. DIEKTPOXUMHUYECKUH Psi/I HAPSHKEHUH METalIOB 1 bu6mmoreka IIOK https://myschool.edu.ru/
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XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPUMA, KaIui, KaJIbIMI, MATHUN, aTFOMUHUN) U

16 . 1 bubmmoreka ITOK https://myschool.edu.ru/
UX COCIMHEHUI

17| Xumuueckue CBOMCTBA XpOMa, MEJIU M MX COCAMHCHUI 1 bubnunoreka L{OK https://myschool.edu.ru/

18| Xwumuueckue CBOMCTBA LIUHKA, XKele3a U MX COCAMHEHUI 1 bubarnorexa IIOK https://myschool.edu.ru/
[TpakTrueckas padora Ne 2. "PemnieHue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «MeTamibn"

19 P P P A 1 bubmmoreka ITOK https://myschool.edu.ru/
Hewmeramnsl, nx nonoxenue B [leprnogudeckoii cucreme XuMmuueckux aimementoB . H.

20 P A 1 bubnrorexa IIOK https://myschool.edu.ru/
MemneneeBa 1 0COOCHHOCTH CTPOSHUS aTOMOB
®dusnyeckue CBOMCTBA HEMETAIOB. AJUTOTPOIUS HEMETAUIOB (Ha IPUMEPE KUCIIOPOa, CEpBI,

21 P (1a nprmep poAs, cep 1 bubmmoreka ITOK https://myschool.edu.ru/
docdopa u yriaepona)

22| XuWMHYECKHE CBOMCTBA TaJIOTCHOB, CEPhl M KX COCIMHCHUIN 1 bubnuorexa LIOK https://myschool.edu.ru/

23| Xwumuueckue CBOICTBa a30Ta, hocdopa 1 UX COSAUHEHHH 1 but6imoreka [IOK https://myschool.edu.ru/

24| XwuMu4YecKue CBOMCTBA YIiepoja, KPEMHHUS H UX COCAUHCHUM 1 bubnunoreka [{OK https://myschool.edu.ru/

25| TlpumeHeHHE BaKHEHIINX HEMETAJUIOB U MX COCAMHCHUI 1 bubnunoreka [{OK https://myschool.edu.ru/
O0001IeHrEe U cucTeMaTU3anys 3HaHui o TeMe «Hemeramasy. 1 bubnuorexa I{OK https://myschool.edu.ru/

26| BpruucieHus 1Mo ypaBHEHHSIM XUMUYECKUX PEAKIIMNA U TEPMOXUMHUECKUE PACUEThI
[TpakTrueckas padora Ne 3. «PereHue skciepuMeHTaIbHBIX 3a7a4 1o TeMe "HemeTamisr"»

27 P P P A 1 bubnunoreka I1OK https://myschool.edu.ru/

28| KouTponbHas padota o temam «Metamibi» U «Hemetaibi» 1 bubnunoreka [{OK https://myschool.edu.ru/
Heopranunueckue u opranndyeckie KUcIoThl. Heopranudeckre U OpraHnyecKue OCHOBaHHS

29 P P P P 1 bubnrnoreka [TOK https://myschool.edu.ru/
AMdoTepHbIC HEOpraHUYEeCKHE U OpPraHMYECKHUe CoeuHeHus. [ eHeTHUecKas CBA3b

30 Qorep P P A 1 bubnunoreka I1OK https://myschool.edu.ru/
HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB
Ponb xumuu B 00ecriedeHIHN SKOIOTHYECKOM, SHEPTeTHISCKON 1 MUIIEBOM OS30ITacHOCTH,

31 P 1 bubmmoreka ITOK https://myschool.edu.ru/
Pa3BUTHH MEIUITAHBI
[Tpencrasnenust 06 0OMMX HAYYHBIX TPUHIIAIIAX IPOMBIIIIEHHOTO TOTYyYSHHUS BaXKHEHIITHUX

32 pell = v puHil p v 1 bubmmoreka ITOK https://myschool.edu.ru/
BEIICCTB

33| UYenoBek B MHpE BEIIECTB U MaTEPHAIIOB 1 bubnunorexa [{OK https://myschool.edu.ru/

34| Xwumus v 370pOBbE YETOBEKA 1 bubnunorexa [{OK https://myschool.edu.ru/

34

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE

OBPA30BATEJIBHOI'O TIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 xnacc/ I'abpuensa O.C., O01mecTBO ¢ OrpaHMYEHHOM OTBETCTBEHHOCTHIO «/[PODAY; AxtinoHepHoe

obmectBo «M3narenbcTBo «lIpocBenenue»

Xumust .10kmacc. ba3oBsrii ypoBeHs : ba3oBeiil ypoBeHs: yueoHuk/O.C. ['abpuensH. -2-e u3a, crepeoTu. - M.:
HApoda

METOAUYECKHUE MATEPUAJIBI UIS YYUTEJIA

bu6mmoreka [{OK https://myschool.edu.ru/

bu6mmoreka [{OK https://myschool.edu.ru/

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

bu6mmotexa LIOK https://myschool.edu.ru/

bu6mmoreka [{OK https://myschool.edu.ru/
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