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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XUMUU Ha YPOBHE CpeaHEro ooOiero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®03 «0O6
obOpazoBanuu B Poccutickoit denepanun», TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHOM MPOTPAMMBI  CPEIHEr0 0O0Iero oOpa3oBaHUS
(®OIT  COO), npencraBieHHbIXx B DenepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM cTaHgapre COO, ¢ yuérom KoHmenmmu mpemnogaBaHus
ydyeOHoro mnpeamera «Xumus» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
denepanvy, peaqu3yOIMIUX OCHOBHBIE O00pa3oBaTelIbHbIE MPOTPAMMBI, U
OCHOBHBIX TOJOXKEHH «CTparernn pa3BuUTUsA BOCHUTaHUS B Poccuiickoit
®enepanuu Ha nepuon Ao 2025 roma» (Pacnopsbxenue IlpaButennctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe HMpOrpaMMbl MO XUMHH, K OIpPEAEICHUIO
oOwiel ctpareruu oOy4eHHsl, BOCIUTAHUS U PA3BUTHS O0YUYaIOIIUXCS CPEACTBAMU
yuebHoro npeamera «Xumusi» ais 10-11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIN
koHuentyanbHble nojoxkeHus PI'OC COO o B3auMOOOYCIOBIIEHHOCTH LIEJEH,
COJEpKaHUsl, pe3ylabTaTOB OOy4YeHHMsI M TpPeOOBaHUH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, [OJIy4aeMOe BBIITYCKHUKAMU
o01eo0pa3oBaTelbHON OpraHu3allud, SBJISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYXWAT 3aBEpPLIAIOIIMM H3TAalOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YeloBeKa, a TakKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBbI0 M TpUPOAHOM cpene. Peamusyercs xumuueckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEeAHEro oOluiero oopa3oBaHus CpeACTBaMH y4eOHOTO
npeaMera «XHMHSD», COACPXKAHUE U IOCTPOEHUE KOTOPOIO ONpPENETIEHBI B
mporpaMme MO0 XUMHH C YYETOM cHenuuKd HayKd XUMUU, €€ 3HA4YCHUs B
MO3HAHWU TPUPOJBI U B MaTEpUAIBHOM >KM3HU OOILECTBA, a TAKXKE C y4ETOM
oOmMX 1eJed W TPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XuUMUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPaeT OcoOyio poJib B
COBPEMEHHOW LMBWJIM3AIMKM, B CO3/IaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (pOpMUPOBAHHUE PAIlMOHATHHOTO HAYYHOTO MBIIUICHHS,
B CO3JIaHME LIETIOCTHOTO MPEICTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YEJIOBEKa, KOTOpoe (OpMHUpPYETCs B XMMHUM HA OCHOBE MOHUMAaHHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOCHHEM BEUIECTB, MX CBOWCTBAMU U BO3MOKHBIMH OOJACTAMM MPUMEHEHUS.



TecHO B3aMMOAEUCTBYS C IPYTMMH €CTECTBEHHBIMM HAayKaMU, XMUMUs CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
Tpyda M XKU3HU Kaxaoro wieHa obmiectBa. CoBpeMEHHas XHMHsS Kak Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHM HAamNpaBieHA Ha pEIICHHE
rII00ANBHBIX TPOOJEM YCTOMYMBOTO Pa3BUTHs YEJOBEYECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTtBercTBHM C OOUMMH IENSIMH M TPUHIUIAMH CPEIHEro OOIero
oOpa3oBanus cojaepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIi YpOBEHB
U3YYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHA B JKU3Hb COLMYyMa, MPOJOHKCHUS
00pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsomiuMA  npeaMeTa  «XUMUs»  SBISAIOTCS  0a30Bble  KypChbl —
«Opranudeckas xumus» u «OOmas W HEOpPraHWyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMa
3HAaHUU MO0 HEOPraHMYECKOW XMMHH (C BKJIIOUEHHWEM 3HAHUU U3 00Ied XMMHH) U
OpraHnyeckor xumuu. POpMUPOBAaHME JAHHOW CHCTEMBI 3HAHUM IIPU WU3YYECHHUH
npeaMera 00ecreyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT000pasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHust KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHuYeckas XUMUs» CcPOpMUpOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YyYCHHUI0 Y4eOHOro wmarepuaia U oO0ycCiOBJIeHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPEIEIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce€ OpraHM4YeCKOM XHUMHH BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KIACCUYECKOM TEOPUHM CTPOECHHUS OPraHUYECKUX
COCIMHEHHUW, a TakXe Ha YPOBHE CTEPEOXMMHUYECKUX U  DJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BeniecTB. (CBeneHuss 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTUHU — OT YIJVIEBOJAOPOJOB /10 CJIOKHBIX OMOJIOTHUYECKU
AKTUBHBIX COCIUHEHUMU. B Kypce OpraHmyeckom XUMHUU IMOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O 00IIET0 00pa3oBaHHUs MEpPBOHAYAIILHbBIC
MPEAICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yrjaoM 3peHuss B mpeaMere «XuMHUs» 0a30BOro ypoBHS
paccMaTpuBaeTCs M3YYEHHbI Ha YpPOBHE OCHOBHOIO 00mIero o0pa3oBaHUs
TEOPETUYECKH Marepual M (AKTOJOTHYECKHE CBEIEHUS O BELIECTBaX U
XUMHUUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMHSD»  OOyYaromMMcsl TPEJOCTaBIsETCS BO3MOXHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOILETEOPETUYECKUX U METOJO0JIOTMUECKUX TMO3UIIHA,



riyoke TOHSATh MCTOPUYECKOE H3MEHEHHE (YHKIMH S3TOro 3akoHa — OT
00o0mIaroIei 10 0OBACHSIOMEH 1 POTHO3UPYIOLICH.

Ennnas cucrema 3HaHWK O BaKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W TMPUMEHCHHH, a TAKKE€ O XMMHUYECKHUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpoTekaHusi jgomnosHsercs B kypcax 10 m 11 kmaccos
AJIEMEHTaMH COJICPKaHMsI, HUMEIOIIMMHU KYJIbTYPOJOTHMYECKHN M TMPUKIIATHOU
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IMOHMMAHUIO B3aWUMOCBSI3U XUMHUHU C
JIPYTUMHM HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIBbHOW M MPAKTUYECKOU
JESATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHUS K IIPOLECCY
TBOpUYECTBa B O0JACTH TEOPUHM W MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO ©W JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBS3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIMBATH WH(DOpPMAIUIO H
NPUMEHATh €€ JUIA TIONOJIHCHUS 3HAHWH, pEIMIeHUS WHTEUICKTYalbHBIX |
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a1a4. B 1enom conmepkanue yueOHOTO
npeaMeTa  «XUMHsD»  JAHHOTO  YPOBHS  W3YYEHUSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHue y OOy4arOUIMXCsl MUPOBO33PEHUYECKON OCHOBBI JJII NMOHUMAaHHUA
bunocockux uAEH, TaKUX Kak: MaTepUaJbHOE €IUHCTBO HEOPraHUYECKOro H
OpraHMYEeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTAaBOM U
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MYTEM OKCIIEPUMEHTAa U
pEeIIeHUsT TPOTHBOPEYMH MEXKIy HOBBIMH (aKTaMH W TEOPETUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIU XMMHUHU B PEIICHUH KOJIOTHYECKUX MPOoOIIeM, a
Takke MpobJieM cOepeKEeHUs IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3AaHMUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nnane pemeHus 3amady BOCMHUTAaHUS, pa3BUTHUS U COLMANIMA3AIUU
OOy4YaromMXcs TPHUHATHIE TPOrPAMMONM MO XMMHH TMOAXOABl K OIMpPEIeSICHUIO
CONEp)KaHUsI M TMOCTPOEHUA TpeAMeTa MpeAyCMaTpuBalOT (QopMUpoBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUM, HMEIOUIMX ©0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOsieM, TOHWCKA, aHalu3a u
00paboTku uHbopMaIi, HEOOXOAUMBIX ISl TPUOOPETEHHS OMbITA MPAKTUIECKOM
U HCCIIEIOBATEIBCKON NEATeTbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHWs XMMHHM Kak Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHuUsI, TaK U HA YPOBHE CPEIHETO OOIIero 00pa3oBaHus, IPH OMPEICTICHUH
COJlep KaTeIbHOM XapaKTEepUCTUKHU IeJied HK3Y4YeHHUs MpeAMeTa HarpaBliEHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCThU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOM
JESATETLHOCTH YEeJIOBeKa M KaK OJHOTO M3 KOMIOHEHTOB MHPOBON KynbTyphl. C
METOJAMYECKOW TOYKM 3pPEHUs TAaKOW MOAXOJA K OINPENECTICHHIO IeJiel H3ydeHHUs
npeaMeTa SIBJISICTCS BITOJTHE OTIPaB/IaHHBIM.



CorylacHO NaHHOM TOYKE 3pEHHs IVIABHBIMM LEISAMU H3Yy4ECHMS IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttoTCA:

e (opMHpOBaHME CHCTEMbl XMMHMUYECKHX 3HAHUH KaKk BaKHEHIIen
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KAapTHHBI MHPA, B OCHOBE KOTOPOH
JeKaT KIYeBble MOHATHA, (PyHIAaMEHTAJIbHbIE 3aKOHBl U TEOPUU XHUMHUMH,
OCBOCHHE SI3bIKa HAyK{, YCBOECHHUE W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000LIEHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJIEHHE C UCTOPHEN
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHMS
BEIIECTB M XUMHUYECKHX pEaKIHid, HEOOXOAMMBIX s NpuoOpeTeHus
YMEHUN OpPUEHTHUPOBATHCA B MHUPE BEHIECTB M XHUMHUYECKHUX SIBJICHHU,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIOCOOOB AESITEIBbHOCTHU, CBA3AHHBIX C HAOIIOEHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM IpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ atuMm, copepraTenbHas XapaKTepUCTUKa LENel U 3a7a4 U3y4eHHUs
IpeaMeTa B IIporpaMme Mo XMMHUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHUCTEME CpeAHEro oobuero oopa3oBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbIIed CTENeHHM OTHA€Tcsl  MPEANOYTEHUE
MPaKTUYECKOH KOMIIOHEHTE COJEpKaHHUsl OOydYeHHs, OpPHUEHTHPOBAHHON Ha
MOJATOTOBKY BBIIYCKHUKA 0OLIC00pa30BaTEIbHON OpraHU3allMM, BIAJICIOMIETO HE
HA0OpOM 3HaHMM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOamMu U
YMEHUSMH aKTUBHOTO IOJYYEHHUS 3HAHUU M NPUMEHEHHS UX B PEAIbHOM JKU3HU
JUISL peIIEHUS TPaKTUYECKUX 3a/1ay.

B cBsI3u ¢ 3TUM NpW H3yYEHUU TpeaAMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanTanus 00y4aroluXcsl K yCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopMHpOBaHWE  HMHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY NPUHATHIO I'PaMOTHBIX
pELICHUI B KOHKPETHBIX U3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BELIECTBAMHU U UX
IpUMEHEHHEM; OBIIBJIeHHE o0opynoBanueM «Touka Poctay

dbopmupoBaHre y OOYyYarOlIMXCS  KJIIOYEBBIX  HAaBBIKOB  (KIIFOUEBBIX
KOMIIETEHLINM), HMMEIOIIMX YHHUBEPCAIBHOE 3HAYEHHE JUI1 Pa3IMYHbIX BHUJOB
NEeATEIbHOCTH: pPEelIeHus MpodJieM, MoKCcKa, aHalu3a U o0paboTku MH(OpMaluy,
HEOOXOJUMBIX Ui NPUOOPETEHUS OMbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XHUMHHM, a TaKXke JJIsi OLEHKH C TMO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB U XHUMHUYECKHUX
MPOLIECCOB Ha OpraHu3M YeJioBeKa u IPUPOIHYIO cpeny;



pa3BUTHE TMO3HABATEILHBIX WHTEPECOB, WHTEIUIEKTYQJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEN 00yUaronMxcs: CloCOOHOCTH CAMOCTOSTENFHO MPUOOPETaTh HOBBIE
3HaHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOIb30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU JIS MOKWCKA U aHaln3a y4eOHOH U
HAYYHO-TIONYJISIPHOM MH(POPMAIIUK XUMHUYECKOTO COACP KaHuUS;

¢dopmupoBaHue U pa3BUTHE Y 00YUYAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO
HEOOXOIMMBI, B YacCTHOCTH, MpPH IUIAHUPOBAHUH U TPOBEICHUU XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaroumxcsi yOekIEHHOCTH B T'yMaHHCTUYECKON
HANpaBJICHHOCTH XUMHH, €€ BaKHOW POJM B PEIHICHUH TIJIOOANBHBIX IMPOOJieM
paIMOHATBHOTO MPUPOAOIOIB30BaHNS, TOTIOTHEHHSI YJHEPTETUIECKUX PECYpCOB U
COXpaHEHHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTO
OTHOIIICHUSI K TIPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MPHOOPETEHHUS OIbITa
UCIIOJIb30BAaHUSl TOJYYEHHBIX 3HAHUM Ui NPUHATUS TPAMOTHBIX PEIICHUN B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSIMU.

B yueOHOM miaHe cpegHero ooOmero o0pa3oBaHUs MNpPeAMET «XUMUS»
0a30BOTr0 ypOBHS BXOJUT B COCTaB MpeaMeTHON oOjactu «EcTecTBeHHO-HAYYHBIE
pEeIMETHD.

OO11ee 4nco 4acoB, OTBEIEHHBIX IJI U3yYEHUs XUMHH, HA 0a30BOM YpOBHE
cpemHero obiero odpazoBaHus, cocrariser 68 gacos: B 10 kmacce — 34 gaca (1
yac B Hememwo), B 11 kmacce — 34 wyaca (1 wac B Hememo).



COJEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHMYeCKON XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHUE U 3HAUEHUE B
MOJIYYEHUM HOBBIX BELIECTB M MaTepHalIoB. Teopus CTPOEHHS OpPraHUYECKUX
coenunenuii A. M. BytnepoBa, €€ ocHOBHbIE ToJI0KeHUS. CTpYKTYpHBIE (hOPMYIIbI
OpraHMYecKUX BellecTB. [omoisiorus, wu3oMepusa. XHUMHYECKass CBS3b B
OpPTraHUYECKUX COECIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kinaccupuKalMy OPraHMYECKUX BellecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHUW (CHCTEMaThyecKas) M TpPUBHAIbHBIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl HM3YYEHUs BEUIECTB M HMX NPEBPAILCHUI:
O3HAKOMJIEHHME € O0pa3laMy OpPraHMYECKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ] OpPraHMYECKUX BEUIECTB, HAONIOACHHE U
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB I10 IPEBPALICHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, O0YTJIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psan. MeraH U 3TaH —
NPOCTEUIINE TPEICTABUTENN alKaHOB: (U3UUYECKME M XHMHYECKHE CBOWMCTBA
(peakiuu 3aMeIleHusT W TOPEHUS), HAXOXJEHHWE B TPHUPOJAC, IMOIyYCHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUI PsLl. DTUIIEH U NPOIUIIEH —
NPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3UUYECKME M XHUMHUYECKHE CBOWMCTBA
(peakiuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUIpATAllMH, OKHUCJICHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metuwnOyraaueH-1,3: crpoeHue, BaKHEUIINE
XUMUYECKHE CBOMCTBa (peakuus nojguMmepusauuu). I[logyyeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHMSI, TOMOJIOTUYECKUM psAll. ALIETUIIeH
— MPOCTEULINI MpelCcTaBUTENb aJKWHOB: COCTaB, CTPOEHHUE, (PU3MUECKHE U
XUMUYECKHE CBOMCTBA (peaKluy THAPUPOBAHUS, TaJJOTE€HUPOBAHUS, THIpaTaLIH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. beHn3on: cocraB, cTpoeHue, PU3NYECKHe U XUMHUUYECKHE CBOICTBA
(peakiuu rajoreHupOBaHUs U HUTPOBAHMUS), MOJIyYCHHE U MPUMEHEHHE. 10ayo:
cocmas, cmpoenue, Quauueckue U  Xumuyeckue  ceoncmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJIYyYeHue u npumereHue. TOKCUYHOCTH



apeHOB. ['eHeTHYecKkas CBSI3b MEXKAY YIJIEBOJOPOJAMH, MPUHAMNICKAIIUMHU K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHMKH YTrIeBOAOPOAOB. lIpupoaHbli ra3 um mnomyTHbIE
HedTanble Ta3pl. HedpTh u e€ mpoucxoxaenue. CrnocoOwl nepepaboTku HedTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKHH, KaTAIUTHYECKHil), muposm3. IIpoayKTsl
nepepaboTKu HePTH, UX MPUMEHEHUE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTANIbHBIE METOJIBI HM3Y4YE€HUS BEIIECTB M HX MpPEBpaIlCHUN:
O3HAKOMJIEHWE C O00pa3laMy IUIaCTMAcC, KaydyyKOB M PE3UHBI, KOJUICKIIUU
«Hedpte» u  «Yromp», MOAEIMPOBAHME  MOJEKYJT  YIIEBOAOPOIOB U
raJOreHONPOU3BOHBIX, MPOBEACHUE MPAKTHYECKOW pabOThI: MOJYYEHHE HTHIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbruncnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakuuu (Maccbl, 0OBEMa,
KOJINYECTBA MCXOAHOI0 BEIIECTBA WM NPOAYKTa PEAKLHH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

Kucnopoacoaepxamue opranuyeckue COeJUHECHUS

[IpenenpHble OQHOATOMHBIE CHUPTBL. METaHOI M 3TAaHOI: CTPOCHHUE,
du3nuecKkue M XUMHYECKHME CBOMCTBA (pEakUMM C AKTUBHBIMU METaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpEHHUE), MpUMeHeHue. BoIopoaHbie CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroatoMHble  CHOUPTBL. OTWICHIJMKOIbL W  TJIMLEPUH: CTPOEHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBa (B3aMMOJACIHCTBUME CO LIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHAas pPeakiysi Ha MHOTIOaTOMHbIE cNUpThI). JleficTBue Ha
opraHusM yenoseka. [[puMenenre rmmuepruHa U STUIIEHTJIMKOJIS.

deHo: CTpoeHUE MOJEKYNbl, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenue denona.

Anpnerunpl U kemowvl. DOpMANBAETHA, AaUETANbAETUI: CTPOCHHE,
¢uznyeckue U XUMHUYECKHE CBOMCTBA (PEaKUUU OKUCJIEHHUS M BOCCTAHOBJIIEHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJYyUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpenenbHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOEHHUE, (PU3MUECKHEe U XUMHUYECKHE CBOMCTBa (CBOICTBA,
oOlue i Kjacca KUCIOT, peakiys dTepuuKanum), NoJydyeHre U MpUMEHEHHeE.
CreapuHoBasi U OJICMHOBAsl KHUCIJIOThl KaK MPEACTABUTEIM BBICHIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHUE.

Crnoxuple 2(puUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsel. ['uaponus xxupos. [Ipumenenue xupoB. buonorudeckast
pOJIb XKHUPOB.




VYrneBonpl:  cocTaB, KjaccuuKaius ~— yriaeBoAoB  (MOHO-, JH- U
nosiucaxapubl). ['moko3a — npocTedmii MoHOcaxapua: OCOOEHHOCTH CTPOECHHS
MOJIEKYJbI, (U3NYECKUE U XUMHUYECKHE CBOWMCTBAa (B3aMMOJCICTBHE C
ruapokcugom meau(Il), okucienme ammMuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHHE TIIIOKO3bl), HAXOXKJICHHUE B MPHUPOJE, NMPUMEHEHHE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnonnosa kak npupoaHble noauMepsl. CTpoeHue Kpaxmaia U
nenono3bl. du3Mueckue M XMMHUYECKME CBOMCTBa Kpaxmana (THapoiius,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl W3YYEHHUS BEIIECTB W HMX NPEBPALLECHUN:
IIPOBEICHHUE, HAONIOACHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIIBITOB: TOPEHHE
CIHUPTOB, KAaUECTBEHHbIE PEAKIIUU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TAHOJA
okcuznoM Mmenu(ll)), MHOroaroMHsIX CHUPTOB (B3aUMOJEWUCTBUE TJIMLEPUHA C
rugapokcugom meau(ll)), anbaerunoB (OKUCICHUE aMMHUAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u rugpokcumom Menu(Il), B3ammopeiicTBUE Kpaxmanaa € HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss mo ypaBHEHUIO XHUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OPraHUYeCcKre coequHeHuss. PU3nyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe riaulinHa). buonornyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku kak NOpUpOAHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. llepBuunas,
BTOPUYHAs W TPETUYHas CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBPALLCHUI:
HaOJII0JIEHUE U ONHCAaHUE IEMOHCTPALMOHHBIX OMBITOB: JIEHATYypalus OeIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUK OEIIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHSATHS XMUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNM, CPEIHSA MOJEKYIsIpHAas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHUNA —
MOJIMMEpHU3AIU U MOJTUKOHIEHCAIHS.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHMS BEIIECTB W MX MPEBPALLECHUMN:
O3HAKOMJIEHUE ¢ 00pa3laMu IPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanu3arus MeXIIpeIMETHBIX CBS3EH MPH U3YYCHUH OPTaHUIECKONW XMMHH B
10 xmacce OCyIIECTBISIETCS 4Yepe3 HCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MIOHATHN, TaK U IOHATUHN, SIBIISIOMINUXCS CUCTEMHBIMU JIJIST OTAEITBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO011e ecTeCTBEHHO-HAyUYHbIE MOHATHS: SBJICHHE, HAY4YHbIN (aKT, THUIOTE3A,
3aKOH, TEOpHS, aHAlM3, CUHTE3, KiIacCUpUKals, MEePUOAUIHOCTb, HAONIOICHNUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICJIMPOBAHHE.

®dusuka: wmaTepus, OHEprus, Macca, aroM, OJJEKTPOH, MOJIEKya,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE
BEIeCTBa, (PU3MUECKUE BETUYUHBI U SMHHIIB X U3MEPEHHUS.

buonorus: kmerka, opraHusM, Omocdepa, OOMEH BEUIECTB B OpTraHU3ME,
dboTocuHTE3, OMOJIOTMUECKH aKTHUBHBIE BemlecTBa (OENKH, YTIEBOABI, >KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIE3HBIE HCKOTTAEMbBIC, TOTUTHRO,
PECYpPCBHIL.

TexHonorus: NHUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO MUTAHUS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE TPErapaThl, MaTepuabl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUIT 3JeMEeHT. AToM. Sfapo aroma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTHYeCKUEe YPOBHU, MOAYPOBHH. ATOMHBIC OpOWTaiu, s-, P-, d-
aneMeHThl. OCOOEHHOCTH pacrpeieiieHus] JIEKTPOHOB M0 OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYpAIUsI aTOMOB.

[Iepronnueckuit 3akoH u llepuoauueckas cucremMa XUMHYECKUX SJIEMEHTOB
. . Menneneera. CBs3b IEpUOIUYECKOTO 3aK0oHA U [leprnoanueckoit cucteMsl
XUMHUYECKUX 2y1eMeHTOB /1. 1. Menneneesa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUSI CBOMCTB XHUMHUYECKUX DJIEMEHTOB H
00pa3yeMbIX UMM MPOCTHIX U CJOXKHBIX BEIECTB MO TPYINaM M MEPUOJIaM.
3HaYeHue NepUoANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOW CBA3U
(KOBaJICHTHAsl HEMOJSpHASA U TOJSIpHAs, UOHHAs, MeTajuindeckas). MeXxaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
aKkienTopHblil). BomgoponHas cBsi3b. BalleHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
CreneHb OKHCJIEHUS. Nousbr: KaTHUOHBI u aQHUOHBI.



BemectBa  MOJIEKYJSIPHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUs.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue o AucnepcHbIX cucTeMax. VICTUHHBIE WM KOJJIOMAHBIE PAacTBOPHI.
MaccoBast 101 BelIecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCJIMHECHUM. Homenknatypa
HEOPraHUYECKUX BEIIECTB. ['€HETMYEeCKas CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumudeckas  peakiusa.  Krnaccudukarmuss — XUMHYECKHX — peakiuid B
HEOPraHUYEeCKOW M OPraHMYEeCKOW XMMHHU. 3aKOH COXPaHEHMS MAaCChl BEILECTB,
3aKOH COXPAaHECHUA U MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iau4HbIX (akTopoB. OOpaTUMBIE
peakunu. XuMHYECKOoe paBHOBecrue. DakToOpbl, BIUAIOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DnekTposutuueckas qucconuanusi. CUiibHbIC U clla0ble 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DOKCNEpUMEHTAIbHBIC METOJIbl HM3yYE€HHUs BEIIECTB W HUX MPEBPAILCHUI:
neMmoHcTpanus tadaun «lleproguueckas cucteMa xumudeckux snementoB /I, U.
MeHneneeBay, M3ydeHHE MOJENICH KPUCTAIIMYSCKUX PEMIETOK, HAOIIOJICHHE U
OMHMCaHNe JEMOHCTPAIIMOHHBIX 1 JJAOOPATOPHBIX OIBITOB (Pa3I0KEHHUE IMEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUU KaTaIM3aToOpa, OMPEICIIEHUE CPEAbI pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIWKATOpPA, PEaKIMd HOHHOTO OOMEHa),
MPOBEJICHNUE MTPAKTUUECKON padoThl «BiusiHue pa3audHbix (akTOpoB Ha CKOPOCTh
XAMHUYECKON pEaKIUm».

Pacuérnrbie 3anaun.

Pacuétel 10 ypaBHEHHSIM XHUMHUYECKHMX pPEAKIUHA, B TOM YHUCIIEC
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HCIIOJIb30BAHUEM MOHATHUA «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxkenne HemeraymioB B Ilepuoguueckon  cucreme
xuMuueckux anemeHToB J[. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyecKrue CBOMCTBA HEMETA/UIOB. AJUIOTPOINUS HEMETAUIOB (Ha Mpumepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAJJIOB (TajlOT€HOB, CEphI, a30Ta,
dbocdhopa, yriepoga U KpeMHHSI) U MX  COEAUHEHUM  (OKCHIOB,
KHCJIOPOJICOJIEPKAIIMX KUCJIOT, BOJOPOIHBIX COSIUHEHU ).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.



Mertamnel. [lonoxenue meramnoB B Ilepuoguueckor CUCTEME XMMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0UEK
aToMOB MeTayuioB. OOmue ¢usnueckue cBoiicTBa MeTauioB. CIIaBbl METAJIIOB.
DIIEKTPOXUMHUYECKUI PSJI HAPSHKEHUN METAIIIIOB.

XWUMHUYECKHE CBONCTBA BaKHEHIIUX META/UIOB (HATPUM, KaJWM, KaJIbIWH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

O6mue criocoObl moy4yeHust MmetauioB. [IlpumMeneHre MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BELIECTB W UX MPEBPAIICHUI:
M3YUYEHHE KOJUICKIMU «MeTaibl M CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEIICHUE
IKCIIEPUMEHTATIBHBIX 3aj7a4, HaOMIOICHWEe W ONHCaHWUE JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OIBITOB (B3aUMOJEHCTBUE THAPOKCHAA ATIOMUHHS C pPacTBOpaMu
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

PacuéTtHbie 3amaun.

Pacuérpl mMaccel BemecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIMH, €CIU OJTHO
W3 BELIECTB UMEET IPUMECH.

X¥MHUS U KNU3Hb

Ponp xuMumM B 00€ClEUEHHH HKOJOTMYECKOM, AHEPreTUYECKON M MHUIIEBON
0€301MacHOCTH, Pa3BUTHH MeTUIUHBL. [IOHATHE O HAy4YHBIX METOJaX ITO3HAHMS
BEIIECTB M XMMUUYECKUX PEAKIIMH.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YesoBeK B MHUpE BEIIECTB M MATEPUAIIOB. BAXHEHIIHNE CTPOUTEIIbHBIE
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepualbl, KpPAacKH, CTEKJIO, KepaMmuKa,
MaTepHuajbl g 3JEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUEe U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHS U 370pOBbE YEJIOBEKa: IpaBWiia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 0€30MacHOTO UCIIOIL30BaHUS MPEMapaToB ObITOBOM XUMHUU B
MOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MeXNpeAMETHBIX  CBS3ed MpU  M3YYCHUH  OOmIe
HEOpraHndeckor XxuMuM B 11 Kiacce ocymiecTBIsieTCsl Yepe3 UCIOJIb30BAHUE Kak
OOIMX eCTEeCTBEHHO-HAYYHBIX TOHATHUH, TaK U TOHATHH, SBISIOITUXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEeHHO-HAYYHbIE TOHSATHSA: HAay4YHBIA (DaKT, THIOTE3a, 3aKOH,
TEOpHsS, aHallu3, CHHTE3, KIacCH(pHUKAIUs, IEepUOIUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MO/JIEJIUPOBAaHUE, U3MEPEHHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPIrus, Macca, aToM, dJEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUECKUN YPOBEHb, BEMIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MUECKHUE BETUYMHBI M EAUHUIBI UX
HU3MEPEHUs, CKOPOCTb.

buonorusi:  kjneTka, oOpraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpTraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIC MOPOBI, ITOJE3HBIC HCKOTIAaeMbIE, TOTUIMBRO,
pPECypCHI.

TexHonorus: XuMU4YeCKass MPOMBIILICHHOCTb, METAJLTyprus, MPOU3BOJCTBO
CTPOUTENIbHBIX MATEPHUAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBINLIEHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKMX TMpenapaToB, IPOMU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
AIICKTPOHHAS MIPOMBIIIJIEHHOCTD, HAHOTEXHOJIOTHU.



IJDIAHNPYEMBIE PE3VYIJIbTATBI OCBOEHM A ITPOI' PAMMBI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
OOy4arolMMHUCST MPOrpaMM CpeaHEero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeaMeTHbIM). HaydHo-mMeToauueckoil OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3YJBTATOB OCBOEHHUS MPOrpamMM CPEIHEro OOIEero
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHUCTEMHO-JESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS IpeaMeTa «XHMHs» HAa YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIME:

OCO3HAHHUE OOYYAIOIIUMUCS POCCUUCKON Tpa)KJaHCKOM HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

LeJICHAIIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUI JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh MU CHOCOOHOCTH OOYYarolIUMXCsl PYKOBOJACTBOBATHCA B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYLIUMHU LEIOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYpPbl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pE3yJbTAaThl OCBOCHMS NpeaMeTa «XUMHsSD» IJOCTHTarTCs B
€AMHCTBE Y4YEOHOW M BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJealaMH POCCUICKOTO TIpa)KAAaHCKOTo OOIIeCTBa, MPHUHSTHIMU B OOIIECTBE
HOpMaMu U TpaBWJIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOMNO3HAHUS, CAMOPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MpeaMera «XUMUS»  OTpaxaroT
c(OpPMHUPOBAHHOCTh OMbITA I[MO3HABATEJIBHOW W MPAKTHUYECKOW JEATEIbHOCTH
oOyJaroluxcs Mo peanu3aluy MPUHATHIX B 00IeCTBE LIEHHOCTEH, B TOM UYHKCIE B
YacTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

0CO3HaHUs 00YUYaAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX NIPaB U 003aHHOCTEH,
YBaXKEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHAS. O COLHUAIBHBIX HOPMAax M MPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENBHOCTH IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENBHBIX 3a]1a4, BBHIOJHECHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IaTPHOTHYECKOTO BOCITUTAHUS:

LIEHHOCTHOTO OTHOILIEHHS K HMCTOPUYECKOMY W HAyYHOMY HACJIEAHIO
OTEYECTBEHHON XUMUH;

YBaXEHUS K NPOLECCY TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHYECKOIrO
INPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JOCTHMIKEHUS HAYKH €CTh PE3YJIbTaT
JUINTEIbHBIX ~ HAONIOAEHUH, KPONOTIUBBIX OKCHEPUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTUKOB;

UHTEpeCa M TO03HABATEIbHBIX MOTHMBOB B MOJYYEHHH H IOCIEAYIOLIEM
aHanu3e MHPOpPMalUU O MEPEIOBBIX AOCTUKEHUSAX COBPEMEHHON OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYyalluH, CBA3aHHBIE C XUMUYECKUMU SIBJIICHUSIMH,
Y IPUHUMAaTh OCO3HAHHBIC PELICHUSI, OPUEHTUPYSICh HA MOPAJILHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJIECHHUE M TMOCTYNKU CBOMX TOBApHILEH C
MO3ULMKA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUH AITHX
IIOCTYIIKOB;

4) ¢hopMupOBaHNS KYJIbTYPHI 310POBbSI:

NOHMMAaHUsl LEHHOCTEH 30pOBOro U 0Oe3omacHoro oOpas3a JKHU3HW,
HEO0OXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOI0IeHUsT TpaBui 0€30MacHOro OOpalleHHs] C BEIIECTBAMHU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTM NpPaBWI HMHAMBUAYAJBHOTO M  KOJUIEKTHBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HaHUS OCIEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOT0 BOCIIUTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEA0BaTEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOW W  JPYruX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yUYEHHUIO Mpodeccuil pa3InyHoro pojia, B TOM
YHUCIIe HA OCHOBE MMPUMEHEHUS MPEMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIbHOW TPACKTOPUU
oOpa3oBanus, Oyaymield Mpopeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rHYeCcKOr0 BOCTIMTAHMUS:

HKOJIOTMYECKU 1EJeCO00pPa3HOr0 OTHOIICHUSI K MPUPOJE, KaK HUCTOUHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAaHUS TJIO0ATLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOW CPEJIbI;

OCO3HaHUSI HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTMIKCHUM XUMHM ISt
pELIEHHS] BOIIPOCOB PAallMOHAIIBHOTO IPUPOIOTIOJIH30BAHMS;

AKTUBHOTO HENPUATHUS JCUCTBUW, MNPUHOCIIIMX BpEI OKPYXKarOUIEH
MPUPOIHON Ccpelie, YMEHUSI MPOTHO3UPOBATH HEOIArONMPUITHBIC JKOJIOTUYECKHE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIILICHHUS, SKOJIOTHYECKON KYJIbTYPBbI,
OTIbITa JESATENbHOCTH AKOJIOTMYECKON HaIpaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBaTbCS MMH B TIO3HABATEIbHON, KOMMYHHUKATUBHOM M COLMAIBHOU
MpPaKTUKE, CHOCOOHOCTM W YMEHHUSI aKTUBHO TMPOTUBOCTOATH UJCOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHMMAaHUS cHeluUKA XUMUU KakK Haykd, OCO3HaHUs €€ poju B
bopMHUpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEJIOCTHOTO
mpeacTaBieHuss 00 OKpyXaloleM MHUpPE KakK O €AMHCTBE MPUPOJIBI U YeTOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUH MPOOJIeM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKXJAEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JUISI COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHHUCTUYECKOW HAIIPABJICHHOCTH W BAXHOM pOJIM B
CO37aHMHM HOBOW 0a3bl MaTEPHUATLHON KYJIbTYPBI, PEIICHUH TI00ATBHBIX MPOOIeM
YCTOMYHUBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPIE€TUUECKOM, NMUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIICUCHUH YCJIOBHUI
YCHEUIHOTO TpyJda W SKOJOTHYECKH KOMMPOPTHOM JKU3HM KaXKJIOrO UJICHA
00IIIECTBA;

€CTEeCTBEHHO-HAYYHOW TPAMOTHOCTU: TIOHMMAHUS CYIIHOCTU METOO0B

MO3HAHMS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CHIOCOOHOCTH HUCTIOJIb30BaTh



MoJlydaeMble 3HAHUS IS aHAIM3a U OOBSCHEHUS SBJICHHUIA OKPYXAIOIIET0 MHUpa H
MPOUCXOSIINX B HEM U3MEHEHUI, YMEHHS iefIaTh 000CHOBAHHBIEC 3aKITIOUCHUS Ha
OCHOBE HAay4yHbIX (AaKTOB W HMEIOIIMXCS MJaHHBIX C [ENbI0 MOJy4YeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHUYECKHE 3HAHUS IS
peleHust Ipo6sieM B peabHbIX JKU3HEHHBIX CUTYaIIUAX;

MHTEepeca K TO3HAHMIO M UCCIICIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oOBaHUIO H
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMHU;

MHTEepeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax mpoPecCHOHATHHON
JESITEBHOCTH.

METAINPEAMETHBIE PE3YJIbTATbDI

MertanpenMeTHble pe3yJIbTaThl OCBOCHUS YYEOHOTO MpeameTa « XUMUS) Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHbIE) OOIICeHAYYHbIE MOHATHS, OTpakarollue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEMUPUKY METOJOB ITO3HAHMS,
WCITOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, SHEPTHsI, SBICHUE,
MpoIlecc, CUCTeMa, HaYyYHBIN (haKT, TPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC y4eOHbIC JCHCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBaronye dbopmupoBaHue (yHKLIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaronXcs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BATh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHHBEpCAJIbHBIE Y4eOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHKE.

MertanpeaMeTHbIE PE3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIHLHBIMU
y4eOHBIMH  TIO3HABATCIbHBIMH, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMH yueOHbIMH NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeCTBHSA:

CaMOCTOATENLHO  (OPMYJIMpPOBAaTH W aKTyaJIM3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesATh LEIN ACATEILHOCTH, 3aJaBasi MapaMmMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

KCTOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MTPU3HAKYU MTOHITUN U YCTAHABIMBATh UX B3aUMOCBS3b,



UCITI0JIb30BaTh COOTBETCTBYIOIIME MOHATHUSA JUIsl OOBSICHEHUS OT/AENbHBIX (PAKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAHHWS W KPUTEPUH JUIsI KIacCU(PUKAIUA BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUUYUHHO-CICACTBEHHBIE CBSI3M MEXKIY H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE paCCyKJeHUS (MHAYKTHBHBIC, JACHYKTUBHBIC, TIO
aHAJIOTUH), BBISBISTH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B PaCCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTh B IPOLIECCE MO3HAHUS, UCIOJIb3yEMbIE B XUMUHU CHUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENN, TPEOOPA30BbIBATH MOJEIbHBIE IPEACTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) OJJIEMEHTa, XUMHUYECKass QopMyia, ypaBHEHUE XUMHYECKOM
peakiuu — TMpU pEHICHWHU Y4EeOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a/]ady,
MIPUMEHSTh HAa3BaHHbIE MOJICIbHBIE MTPEACTABICHHUS JI1 BBISBICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a30BbIe HCCIE0BATEIbCKHE ICHCTBUS:

BJIJI€Th OCHOBAMH METOJ0B HAYYHOT'O TO3HAHUS BEIIECTB U XUMUYECKUX
pEaKLHnii;

(bopMyIMpOBaTh LIEJU U 33Ja4H UCCIIEJOBAHUS, UCIIOJI30BATh IOCTABICHHbBIE
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BONPOCHI B KAue€CTBE HWHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI JUIsl (JOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIbHOTO IIJIAHUPOBAHMS M TPOBEACHUS
YYEHHUECKHX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUSI HAOI0O/IaTh 32 XOJIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpPMYIUPOBATH
000011I€HHS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTAaTOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIAEAOBATEIbCKOM M MPOEKTHOMN
NESATEeILHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOAOB pEHICHUS NPaKTUUECKUX 3a7a4, NPUMEHEHHUIO Pa3IUYHBIX
METO/I0B ITO3HAHMS.

3) paboTa ¢ uHpopManHeii:

OPUECHTUPOBATHCA B PAa3JIMYHBIX HCTOYHUKAX  WHoOpManuu (HAy4dHO-
NoMmyJisipHasi JIdTepaTypa XHUMHUYECKOrO COJEpXaHUs, CIPaBOYHbIE MOCOOUS,
pecypebl HTepHeTa), aHaU3UpoBaTh MHGOPMALIMIO PA3IMYHBIX BUIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OLICHUBATh e€  JIOCTOBEPHOCTH 17§
HEMPOTUBOPEYNBOCTE;



(opMyIMpOBaTh 3aMPOCHl U MPUMEHSTHh Pa3IMYHbIE METOJbI IPU MOUCKE U
orbope wuHpOpMalMK, HEOOXOAUMOW [T BBINOTHEHHS Y4YeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpPATh  ONTUMAaNbHYIO  (OpMYy  IpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIONIb30BAaTh HAYYHBIM S3BIK B KauyecTBE CpEACTBA NpH padoTe C
XUMHUYECKON HH(pOpMAIMe: TMPUMEHATh MEXIpeaAMETHbIE ((pu3ndyeckue WU
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CpPEICTBA
HaIJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMHM [eICTBUSIMU:

3aJ1aBaTh BOIPOCHI [0 CYLIECTBY 00CYK/1aeMOW TEMBI B XOJ€ IUATIOTa W/ WU
JUCKYCCUM,  BBICKAa3blBaTh  HJIeH, (OPMYJIHpPOBaTb CBOM  INPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

BBICTYNIATh C MpPE3EHTalueld pe3yJbTaTOB MO3HABATEIBHON JIE€ATEIbHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO UM COBMECTHO CO CBEPCTHUKAMH IIPU BBINIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUYECKON padOThI MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, Peau3allii y4eOHOro MpoekTa U (GopMyJIUpOBaTh BBIBOJbI
N0 pe3yJibTaTaM MPOBEAEHHBIX HMCCIECNOBAaHUN MYTEM COIrJIacoBaHUsS MO3UIMI B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU 1eHCTBUSMMU:

CaMOCTOATENIBHO IUIAHUPOBAaTh M OCYILIECTBISATH CBOKO ITO3HABATEJIbHYIO
NEeATEIbHOCTh, ONpenesas €€ Leau W 3aJadd, KOHTPOJIMPOBAaTb WU IO MEpE
HEOOXOJMMOCTA KOPPEKTHUPOBATh TNpPEAJaraéMblii  alrOpPUTM JCHCTBUN TIpH
BBITIOJTHEHUU Y4Ye€OHBIX UM HCCIEAOBaTeNbCKUX 3ajlad, BbIOUpaTh Haubosee
3¢ (}exTUBHBIN crnoco0 HMX pelmeHuss ¢ Y4YETOM IMOJY4YeHHUS HOBBIX 3HAaHHUHA O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISATH CAMOKOHTPOJb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHalIn3a u
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHHMSI Kypca «OpraHuyeckas XuUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUA O XUMHUYECKOM  COCTaBJISAIOIIEH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpA, POJM XHMHUHA B MO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHUU MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
GYHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3JIOPOBBIO U MPUPOIAHOU
cpene;

BIAJCHUE  CHUCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TMOHATHS (XMMHUYECKUWA JJIEMEHT, aToM, JJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTD, AIEKTPOOTPHUIATEIbHOCTD, XUMHUUECKasI
CBsI3b, CTPYKTypHast (opmyna (pa3BEépHyTas U COKpami€HHasi), MOJb, MOJISIpHas
Macca, MOJIAPHBIA OO0BEM, YIJIepoAHBIA CKeneT, (yHKIMOHAIbHAs TpyIIa,
pazuKall, U30MEPHUs, U30MEPhI, TOMOJIOTUYECKUI Psi/i, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ, M a30TCOAEPKALIUE COCAUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOpUS CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa, 3aKkoH coXpaHEHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHUN SI3bIK XUMHUU, MHPOBO33PEHUYECKUE 3HAHMS,
JeXKale B OCHOBE MOHUMAHMS MPUYMHHOCTH U CHUCTEMHOCTH XHUMHYECKHUX
ABJICHUM, (PAKTOIOTUUECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, MOJYUYCHUH U
0e30MacHOM HCIIOIb30BAHUM BAXKHEUIIUX OPTraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHU BBISBIISITH XapaKT€pHBbIE MPU3HAKK TOHITHM,
YCTaHABJIMBATh WX B3aWMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIINE MOHITHUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI ¥ MIPEBPAIICHUN OpraHUUYE€CKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMUMHUYECKYIO CUMBOJIUKY JJIsI
COCTABJICHUSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHYECKHUX pEaKIuH,
M3TOTaBIIMBAaTh MOJIENIA MOJIEKYJI OPraHUYECKUX BEIIECTB Uil WILTIOCTPAIlUU HX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMUBATh MPUHAICKHOCTh H3YUYECHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBY M CTPOCHHUIO K ONpeAciIC¢HHOMY
KJIACcCy/Tpynne COeOUHEHUN (YIJIeBOAOPOAbl, KHUCIOPOA U a30TCOJAEpIkaIle
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIUHEHUS), JaBaTh MM Ha3BaHUS TIO
cucremarnueckod HomeHkiarype (IUPAC), a Takxke OpUBOAUTH TPUBUAIBHBIE
Ha3BaHMS OTAEIbHBIX OPraHWYECKUX BEIIECTB (ATUJICH, MPOIWUJICH, AalleTUJIEH,
ATUJICHTJIMKOb, TJIULEPUH, (PeHOoN, (OopMalIbACTUl, aleTAIbICTHU/l, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsI KMCJIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

chOpPMHPOBAHHOCTh YMEHHUS OMPEICIATh BHIBl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



cOPMHPOBAHHOCTh YMEHUS MPUMEHSITh TMOJIOKEHUSI TEOPUH CTPOEHUS
oprannveckux BemectB A. M. BytnepoBa 1151 00BsICHEHUST 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
bu3NYecKue M XWMHYECKHE CBOMCTBA THIHMYHBIX TMPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3THJIECH, NPOIWJIEH, alleTHJIEH,
oyranuen-1,3, metunOyranuen-1,3, O€H30i1, METaHOJ, ATaHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (EHOJI, alleTalbJIeTul, MypaBbUHAs W YKCyCHasi KUCIOTHI, TJIIOKO3a,
KpaxmaJ, HEeJUII0JI03a, aMUHOYKCYCHAsI KUCJIO0Ta), WIUTIOCTPUPOBATh TEHETHUYECKYIO
CBSI3b MEXIYy HHUMH YPaBHCHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUU C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOYHUKU YTIEBOJOPOIHOIO
Chipbs (He(pTh, TPHUPOJHBIM Ta3, VYrojb), CHOCOOBI UX TNEPepadOTKU U
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIUUCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOIYKTa
peakiuy IO HM3BECTHBIM Macce, OOBEMY, KOJIHWYECTBY OJHOTO M3 HUCXOJHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHHM BIIaJIETh CUCTEMON 3HAaHUA 00 OCHOBHBIX
METOJaX HAyYHOIr'O MO3HAHUS, UCHOJb3yEMbIX B XUMHUU MPHU U3YYCHUU BEILIECTB U
XUMHUUYECKUX SIBJICHUN (HAOI0JIeHNE, U3MEPEHUE, IKCTIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS [JIsi TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJII0/IaTh MpaBUia MOJ30BAHUS XUMHUUECKON
MOCYJIOM W J1abopaTOpHBIM O00OPYIOBaHMEM, a TaKKe MpaBuiIa OOpaIleHUS C
BEIIIECTBAMU B COOTBETCTBUM C HMHCTPYKIHUSIMU MO BBIMOJHEHUIO JTA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBINOJHATh XUMUYECKUI
AKCHEPUMEHT (ITPEBPALICHUS] OPTaHUYECKUX BELIECTB MIPU HArPEBAaHUU, MTOJTYyUYCHHE
ATUJIEHA W U3YYEHUE €ro CBOWMCTB, KAYECTBEHHbIC PEAKIMUU OPraHUYECKUX
BEILECTB, JIeHATypalusi OEJIKOB MpU HArpeBaHWU, LIBETHbIC PEAKIMHU OEJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTU TNpu OOpallleHUuH C
BCIIECTBAMH U JTA0OPATOPHBIM 00OPYIOBAaHWEM, TMPEACTABIATh PE3YyJIbTATHI
XUMUYECKOTO OJKCIEpUMEHTa B (opMe 3amucCH YpaBHEHUN COOTBETCTBYIOIIUX
peakiuii u GopMyIMpPOBaATh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTHUECKH AaHAJIM3UPOBATH XUMHUUYECKYIO
uHOpMAIUIO, TOIy4aeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MAacCOBOM
uH(popmanuu, NHurtepuet 151 IPYTHUX);



cOpPMUPOBAHHOCTh ~ yMEHHMW  COONIOMATh  TMpaBuUia  AKOJOTHUECKU
I1eJIECO00Pa3HOTr0 TIOBEACHUS B OBITY U TPYAOBOH JEATCILHOCTH B IEJAX
COXPAaHEHHUSI CBOETO 3[I0POBBS M OKPYKAIOIICH MPUPOAHON Cpelbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBUS HA JKUBHIC OPTaHW3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, MOHUMas cMbIch mokaszarens [1/IK, moscHATe Ha mpuMepax CHocoObI
YMCHBIIICHUSI W TPEJOTBPAIICHUS WX BPEAHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUTsT 00YJaronuXxcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS: YMCHHE
NPUMEHATHh 3HAaHHSA OO0 OCHOBHBIX JIOCTYITHBIX METOJaX TO3HAHMS BEIIECTB H
XUMUYECKUX SBJICHUM;

JUIS  CJCTIBIX ¥ CIa0OBUISIIMX OOYYaIOIMIMXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiing ajisi 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOCHHUSI Kypca «OOImas u HeopraHuyeckas
XAMUSD OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUI: O XHMHYECKON  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, POJM XUMHUM B TIO3HAHWUU SIBJIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS MW KYJbTYPhl JIUYHOCTH, eé
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS MTPAKTUYECKUX 3a7a4
1 DKOJOTHYECKH 0OOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M IPUPOIHOMN
cpele;

BJIJICHUE  CUCTEMOM  XHMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAONINE MOHATUSA (XMMHUYCCKUN DIIEMEHT, aToM, H30ToIm, s-, p-, d-
AIICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISIPHBI 0O0BEM,
BAJICHTHOCTb, JICKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCJIEHUSA, XUMUYECKas CBS3b
(KoBaJIeHTHas1, MOHHAs, METAJUITMYECKasi, BOAOPOIHAs), KpUCTAINIMUECKas PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUW, PacTBOpP, JJCKTPOJUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTUYECKAS] JUCCOLMAINSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKON Auccouranuu, nepuoanueckund 3akoH JI. M. Menneneena,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIME B OCHOBE IOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUHN, (PAKTOJOTHUUECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U O€30MaCHOM HCIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY u MPAKTUYECKOU JIeITEIbHOCTH YeJIOBEKA;



c(OPMHPOBAHHOCTh YMEHHI BBISBISITH XapaKT€pHbIE MPU3HAKU TOHITHH,
YCTaHABJIMBATh UX B3aWMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIHUE MOHATHUS INPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB M UX IMPEBPALLCHUN;

c(hOpMHPOBAHHOCTh YMEHHMM HCIIOIb30BaTh XUMHUYECKYI0 CUMBOJIUKY IS
coctaBieHHs] (OpPMYyJ BEIIECTB M YPAaBHEHHM XHUMHYECKUX  pPEaAKLUH,
cuctematuieckytro HomeHknatypy (IUPAC) u TpuBHaiibHbIE Ha3BaHUS OTAEIbHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblii ras, yrJeKHCIbIA Ta3, aMMUak, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OIPENETATh BaICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHYECKUX DJJIEMEHTOB B COCAMHEHMSIX DPA3JIUYHOTO COCTaBa, BHUJ XWUMHUYECKOU
CBsI3M (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS) B COCAMHEHUSX, THI
KPUCTAJUTMYECKON PEETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJIEKYJIIpHasi,
VMOHHAsl, METAILIMYECKAsI), XapaKTep CPellbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHAaBIINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO MX COCTaBy K ONPENCIEHHOMY Kiaccy/TpyIie
COEIMHEHUU (MPOCThIE BEUIECTBA — METAJIBI U HEMETAJUIbl, OKCHJIbI, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHI paCKpPbIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /1.
. MenneneeBa v JeMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX 3JIeMeHTOB 1—4 mnepuonos Ilepuoanueckoil CHCTEMBI
xumuueckux syieMeHToB J[. M. MenzaeneeBa, MCHOib3ys MOHATHS «s-, P-, d-
AJIEKTPOHHBIE opouTtanm, «9HEPreTUYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIMHEHUN
1o nepuoaaM u rpynnam Ileproandeckon cucTeMbl XUMUYECKUX diieMeHToB []. 1.
Menneneena;

c()OPMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHWYECKMX  BEIIECTB  Pa3jIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3U MEX]Y HEOPraHWYECKHUMH
BEILIECTBAMH C MIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMUYECKHUE PEAKIHMH I10
pa3IMYHBIM TPHU3HAKAM (YMCIYy M COCTABY pPEarvpyrolinX BEIIECTB, TEIIOBOMY
abdexTy peaknuu, U3MEHCHHIO CTETICHEW OKHUCIECHHUS AJIEMEHTOB, OOpPaTUMOCTH
pEeaKlnH, yYaCTHIO KaTaau3aTropa);

c(OPMHPOBAHHOCTh YMEHHMM COCTaBISATh YPABHEHMS PEAKIMI pa3InYHBIX
THUIIOB, TIOJIHBIE M COKPAILEHHBIC YPaBHEHUS peakuii HOHHOTO OOMEHa, yYUThIBas
yCIJIOBHS, npu KOTOPBIX 3TH peakuuu UAyT hi () KOHIIA;



C()OPMUPOBAHHOCTb YMEHUH NPOBOAUTH PEAKLUUH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAaB pa3IMYHBIX HEOPTraHMYECKHX BEIIECTB, paclO3HAaBaTh
OTIBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

C()OPMUPOBAHHOCTb ~YMEHMM  PACKPHIBATh  CYIIHOCTb  OKHUCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JJIEKTPOHHOTO OanaHca
ATUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peakuuu OT pa3INyYHbIX (PAKTOPOB; XapaKTep CMEUICHHUS] XUMUYECKOTO paBHOBECUS
B 3aBHCHMOCTH OT BHeIlIHero BozaeiicTeus (npuHuun Jle Illarense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI,
JeKalue B OCHOBE IMPOMBIIIJIEHHOTO IMOJIYY€HHUS CEPHOW KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJACTABICHUN 00 OOIIMX HAy4YHBIX NPUHLUIAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUYUCICHHUS C HCIOJIb30BAHHEM
HOHSTHS «MaccoBas J0Ji1 BEUIECTBA B PAacTBOPE», OObEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKHX PEaKLUsAX, MACChl BEIIECTBA WM 00BEMA I'a30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce WM 00BbEMY OJHOIO M3 YYACTBYIOIIMX B pEaKUUu
BEIIECTB, TEIJIOBOrO 3(dexTa peakiun Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCCHI
BEIIECTB, IPEBPAILCHUS M COXPAHEHUS YHEPTUH;

c(OpMUPOBAHHOCTh YMEHHUM COOJIOATh MpaBUIa MOJb30BaHUS XUMHUYECKOM
MOoCy/Iol U J1abopaTOpPHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBuia OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUMSIMH IO BBINOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHIl
HKCIEPUMEHT (pa3yioKeHHE MEPOKCHAA BOJAOPOJa B MPUCYTCTBUM KaTalu3aropa,
ONpEJENeHHEe Cpelbl pPacTBOPOB BEIIECTB C MOMOUIbIO YHUBEPCAIBHOTO
WHANKATOpa, BIMSHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIvy,
peaklu MOHHOrO OOMEHA, KayeCTBEHHbIE pPEaKUuu Ha cyhbdar-, xapOoHaT- U
XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHMs, PEIICHHE SKCIIEPUMEHTAIBHBIX 3aJad IO
temaM «Metamsl» u «Hemeramney) B COOTBETCTBUU C TMpaBUJIAMU TEXHHUKHU
0e30MacHOCTH MpHU OOpallleHUH C BEIIECTBAMHU U JTAOOPATOPHBIM 000pPYAOBaHUEM,
NPEICTaBISATh PE3yabTaThl XHWMHUYECKOTO OJKCIEpPUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakiuuil v (HOpMyIHpOBaTh BBIBOABI Ha OCHOBE
ATHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAJU3UPOBATH XUMHUYECKYIO
uHpOpMaIMIo, TOMYyYaeMyl €3 pPa3HbIX HCTOYHHKOB (CpEeICcTBa MacCOBOM
KOMMYHHKAIIHAH, WuTepuer U APYTUX);



chOpMHPOBAHHOCT, ~ YMEHHMM  COONIIOAATH  MpaBUjia  AKOJOTUYECKH
I1eJIECO00Pa3HOT0 TIOBEACHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IIEISIX
COXPAaHEHMSI CBOETO 3JI0POBbSI M OKPYKAIOWIEW NPUPOJHOM CpeIbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUS HA KMBbIE OPTaHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAS
cmpicnt mokazarens I[IJIK, mosicHAT, Ha mnpumepax crnocoObl YMEHBIICHHS WU
MPENOTBPALICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUTsT 00YJaronuXxcsi ¢ OrPaHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBBS: YMCHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHWS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CJETbIX M CHa0OBUASIIMX OOydYaloIIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO0 cUCTeMy oOo3HaueHui JI. bpains mis 3amucu XUMUYECKUX

dbopmy.
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12 Crpoenue BeriectBa. MHOrooOpasue 4
' BELIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Wroro mo pazneny 13
Pazgen 2. Heopranuyeckasi XumMusi
2.1 Mertamisl
2.2 Hemeranisl 1 1
53 CBs13b HEOPTAHUYECKUX M OPTaHUICCKIX ’
' BEIIECTB
Uroro no pazaeny 17
Pa3nen 3. Xumus u ’Ku3Hb
3.1 XUMHUS ¥ )KU3HB 4
Hroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KonuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Kourporpibie  Ipaxrireckie f{lsyqeﬂnﬂ :)Iﬁ[()l;l;OBaTeJILHLIe
padoThI padoThI pecypenr
1 [Ipenmet oprannyeckoi XuMuu, e€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpOeHUsI OpraHUYECKUX
2 coenureHuit A. M. byrneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o kiaccupuKanuu
3 opraHuueckux semects. HomeHnkiatypa 1
(cucTematuyeckasl) U TPUBHAIbHbIE
Ha3BaHUs OPraHUYECKHX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKHUH Psifl
5 MeraH 1 3TaH — IpOCTEUIINe 1
MPEJICTAaBUTENIN ATKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
v OTWIIEH U IPONMIIEH — MPOCTEMNIINE 1
IIPEJICTABUTENIN AJIKEHOB
8 [TpakTnueckas pabota Ne 1. «Ilonydyenue 1 1
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lonyderue 1

CHUHTETHUYECKOTO KayuyKa ¥ pe3HHbI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUECKUH psit. ALETHIIEH —
MPOCTEUIIINNA MPEJICTABUTEIb aJIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuun

12 ApeHbl: 6eH301 U TOIy0J. TOKCHUHOCTh
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB,
NPUHAIISKANINX K Pa3THYHBIM KJIaccam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U NOMYTHBIE HEPTIHBIC
ras3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu
[TpupoaHbIe HCTOYHHUKH YTIEBOJOPOIOB:

15 HOPUPOHBII ra3 U MOMyTHbIE HeDTSIHbIE
rassl, He)Th ¥ IPOJYKTHI €€ nepepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIIEeBOIOPOABD

17 [TpenenbHbIE OJHOATOMHBIE CIIUPTHI:
MeTaHoJ U 3TaHoj. BogoponHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: TUICHTITUKOIb U
TJIMLEPUH

19 DeHoIT: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE
U XUMHYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpreruasl: GopManbIaeTua U
arneTanbaernn. AneToH

21 OHOOCHOBHBIE MTpeeNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHast

22 [IpaxTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaH n OJICMHOBAas1 KMCJIOThI, KaK

23 MIPEACTABUTENH BBICIINX KaPOOHOBBIX
KHCIIOT

24 MBpbi1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JeiicTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. ' MAPOIH3 CIONKHBIX
3¢upoB

26 Kupsl: runponus, npuMeHeHue,
Ouoaoruueckas poJib KUpPOB
YTrneBoasl: cocTaB, KilacCH(pUKAIIHS.

27 Bakneiimme npencTaBuTeNN: IIIIOK03a,
bpykTo3a, caxaposa

08 Kpaxmait u 11emiro103a Kak mpupoIHbIe
MOJTUMEPHI
KonTponbnas pabota mo paszueny

29 «Kucopopacoaepxariue opraHnuecKue
COCTUHEHUS

30 AMMHBI: METHJIAMUH U aHUJIMH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpraHUYECKUE COEAUHEHUS, UX
ononoruueckoe 3Hauenue. Ilentuanl

32 benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COECTMHEHUI

34 OCHOBHBIE METOIBI CHHTE3A




BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

[ImacT™Macchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34



11 KJIACC

Ne

n/n

Tema ypoka

XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoauueckas
crucTemMa XuMu4deckux annemeHToB /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOM
TEOPHEN CTPOEHUS aTOMOB

KoaudecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYSCKHX 3JIEMEHTOB M UX COCAUHCHHUH 1O
rpynmnam u nepuojam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYeCKHX 31eMeHToB JI.J. MeHaeneeBa B
pa3BUTUHU HAYKH

Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenn okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
VcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBast 107151 BEIIECTBa B PacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COeIMHEHUN. ['eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

Knaccudukanmst XaMUIeCcKuX peakiuii B
HEOPraHWYECKON U OPraHU4EeCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS] SHEPTUU NTPU
XUMUYECKUX PeaKLUIxX

CkopocTtb peakuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PaBHOBECHE

10

11

12

13

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON PEaKIINN»

DnekTponuTHdeckas auccouuarus. [lonstue
0 BoJiopoIHOM mokasarene (pH) pactBopa.
Peakuuu nonHoro oomena. ['naponus
OPraHUYEeCKUX U HEOPTraHUUYECKUX BEILECTB
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakiuu. [loHnsTue 00 >neKTponanse
pacIuIaBOB U PaCTBOPOB COJIEN

KonTponpHas pabora no pazaeny
«Teopernueckre OCHOBBI XUMUWD)

14

Meranibl, ux nonoxenue B [lepuoamueckoit
cHUCTeMe XMMUYecKux annemeHToB /1. 1.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mMe PU3NYECKUE CBOMCTBA
METAJIJIOB




15

16

17

18

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PsJT
HaIPSHKEHUN METaJIOB

XHUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJuIoB (HATPHUH, Kadui, KadbI[ui, MarHHH,
QTIOMHUHHI ) U UX COCTMHEHUN

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

19

[TpakTuueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME
«Metamabi»"

20

21

22

Hewmerannsl, ux nosnoxenue B
[lepnonnueckoi cucteMe XuMUYECKUX
aneMeHToB /1. 1. Menneneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AmioTponusi HeMETayuIoB (Ha IpuMepe
KHCTIOpo/ia, cephl, hocdopa u yriaepoaa)
XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COEMHEHUI

23

XuMHYeCcKue CBOMCTBA a30Ta, (pocodpa u ux
COEeTUHEHNN

24

XHUMHUYECKUE CBOMCTBA yTIIEpo1a, KPEMHUS U
AX COeINHEHUH

25

[IprMeHeHre Ba)KHENIINX HEMETAIUIOB U UX
COECTMHEHUN

26

O0001eHne 1 cucTEMaTU3ALMS 3HAHUI 110




Tteme «Hemeramiael». Beruncnenus mo
YpPaBHEHUSIM XUMHUYECKHX PEAKUUU U
TEPMOXHUMHUYECKHE PACUETHI

[Ipakruyeckas padora Ne 3. «Pemenue
27 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"HemeTtamnsr"

KOHTpOJ’IBHaﬂ pa60Ta o TeMaM «MeTalbl»

28 1
u «Hemeramms»

29 Heopranuueckue 1 OpraHu4ecKie KUCIOTHI. 1
Heopranudeckue u opraHndeckue OCHOBAHUS
AmdoTepHbIe HEOpPraHUYeCKUe U

30 opranuveckue coepauHeHus. ['enernueckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX
BEIIECTB
Posib xuMuu B 06ecrieueHnH 3K0JI0THYeCKO,

31 HYHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBienust 06 0OMUX HAYUHBIX

32 IIPUHIIAIIAX IPOMBIIIIEHHOTO MTOJIY4YEHHUS 1
BO)XHEUIIINX BEILECTB

33 YenoBek B MHpE BEIIECTB U MAaTEPHAJIOB

34 XVMHUS U 30pOBBE UEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Xumus, 10 xknace/ Pymsutuc I'.E., ®enpaman @.I°., AknpoHepHOE 00IIECTBO

«3narensctBO «lIpocBemienue»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
https://doc.fipi.ru/metodicheskaya-kopilka/metodika-otsenivaniya-bazovykh-

navykov/khimiya_metodika_11.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://doc.fipi.ru/metodicheskaya-kopilka/metodika-otsenivaniya-bazovykh-
navykov/khimiya_metodika 11.pdf
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