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HOACHUTEJBHASA 3AITMCKA

[Iporpamma 1o XHMMHU Ha YpPOBHE CpeIHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpazoBanun B Poccuiickoit @enepaunn», TpeOOBaHUNH K pe3ysibTaTaM
ocBOeHHUs (eaepanbHO 00pa3oBaTEILHON IPOTPaMMBbl CpeHEro OOIIero
obpazoBanust  (DPOIlI  COO), npencraBneHHbIX B DeaepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npenojaBaHusl  yuyeOHOro mpeamera «XuMus» B 00pa30oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi ODenepannu, peanu3yommx OCHOBHEIE
00pa3oBaTeIbHbBIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN « CTpaTeruu pa3BUTUS
Bocnutanuss B Poccuiickoii Penepaunu Ha 1niepuon g0 2025  roman
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3paboTKe MpOrpaMMBbI MO XUMUH, K OMPEIEICHUIO
oOmelt crpaterun OOy4YeHHs, BOCIHTAHHS U Pa3BUTHS OOyYarolIuXcs
cpenctBamu ydeOHoro mpenmera «Xumus» i 10—11 xmaccoB Ha 6a30BOM
YPOBHE COCTaBWJIM  KOHUeNTyadbHble mnosiokeHus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH I1IeJieH, COJEp>KaHUsl, pPE3yJbTaTOB OOy4YEHUS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITY CKHUKaMHU
00111e00pa3oBaTeIbHON OpPraHU3alluu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTU. OHO CIYXKUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHMs. OJTHU IEHHOCTU KacaroTcCs
MO3HAHUSA 3aKOHOB TMPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpPhl YEJIOBEKa, a TaK¥Ke DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U TIPUPOHOM cpene. Peanusyercs xumuyeckoe oOpa3oBaHue
oOydJarommxcsi Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHHsS CpPEICTBAMHU
y4eOHOTO TmpeameTa «XUMHUS», COJIEpPNKAHUE W TOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe M0 XUMHUHU € YYETOM CrenudUKUd HAyKd XUMUH, €€
3HAYEHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATBHOM KU3HU OOIIECTBA, a TAKKE C
y4€ToM OOIMX TeJIe ¢ TPUHIHUIIOB, XapaKTEPU3YIONIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero obmiero oOpazoBanusi B Poccuiickoit
denepanum.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK UTPAeT 0COOYIO pPOJb B
COBPEMEHHOM IMBWJIM3AllUM, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU
KyabTypbl. OHa BHOCHT CBOMl BKJaad B (OPMHUpPOBAHUE PAIMOHAIBHOTO
HAy4YHOTO MBINUIIEHUS, B CO3/IaHUE IIEJIOCTHOTO TMPEJCTaBIEHUs 00
OKpYyXXalollleM MHUpE KaK O €JAUMHCTBE MNPHUPOALI M YEIIOBEKa, KOTOPOE
dbopMupyeTcss B XMMHUU HAa OCHOBE IIOHUMAaHHUS BEIIECTBEHHOTO COCTaBa
OKpY>KaroIllero MUpPa, OCO3HAHMS B3AMMOCBSI3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMH U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEUCTBYSI C JPYTMMH €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacCThIO MHUPOBOU KYJIbTYPhI, HEOOXOJUMBIM YCIOBHEM
YCIENTHOTO TPYy/Aa U XKU3HHM KaXJ0oro wieHa oodmiectBa. CoBpeMeHHas XUMUS
KaK HayKa CO3MJaTelibHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBjieHa Ha
perieHre ria00ambHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHCBOM, DSHEPreTUYSCKOM, IIHUIIEBOM, SKOJIOTMYSCKOW O€30IacHOCTH H
OXpaHbI 3/I0POBBSL.



B cootBeTcTBUMM C OOIIMMH LEASIMU M MNPUHUMIIAMU CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIi
YPOBEHb M3yUYEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO
MOJATOTOBKY  OOydYalolmIuXcs,  HEOOXOIMMYK0 UM  JJii  BBIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKIIOYEHHS B KHU3Hb COLUYMA,
MPOJIOJDKEHUST  00pa3oBaHHWS B Pa3IMYHBIX O0JAcTIX, HE CBSI3aHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsomuMu  npeameTa «XUMHsSD SIBISIFOTCS  0a30BbIE€ KypChl —
«Oprannueckas xumus» u «OOmas W HEOpraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUSI KOTOPBIX SIBJISIFOTCSA OCHOBBI 0a30BOM HayKH:
CUCTEeMa 3HaHUM MO HEOPTraHUYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUU U3 0011ei
XUMHUH) U OpraHndeckoil xumun. @opMupoBaHUE JAHHOW CHCTEMbI 3HAHUU TIPU
M3YYEHUU TIpeAMeTa OO0EeCleYMBAaEeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSITHI, 3aKOHOB U TEOPUI XUMHUH.

CrpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cHopMuUpOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXOJAa K H3YYEHUIO Y4YeOHOro marepuaja U o00ycIOBJIEHa
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEACIEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUH CTPOEHUS OPTaHUYECKHUX
COCIMHEHHI, a TakKK€ Ha YPOBHE CTEPEOXHMMHUYECKHMX U 3JIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUM — OT YIVIEBOAOPOAOB 1O CIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHHWA. B Kypce opraHudeckol XuMHH
MOJIy4aroT pa3BUTHE C(OPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsI TEPBOHAYAIbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(PMKALMOHHBIX MPU3HAKaX BEIECTB, 3aBUCUMOCTU CBOWCTB BEILIECTB OT
UX CTPOEHUS, O XUMUYECKON peaKuu.

[Tog HOBBIM yrjaoMm 3peHuss B mIpeaMmere «XUMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3Y4YEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
TEOPETUYECKH MaTepuan U (AKTOJOTMYECKHUE CBEIEHHUS O BEIIECTBAX U
XUMUYECKOUN peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1as u HeopraHudecKas
XUMUSD» 00yYarolMMCcs MPeAO0CTaBIACTCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U  METOJ0JOTHYECKUX
MO3ULIUN, TIIy0)Ke MOHATh UCTOPUUYECKOE U3MEHEHHE (PYHKIUI 3TOro 3aKOHa —
oT 00o01Iaromel 10 OOBACHSIONIECH U MPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHMH O BaXKHEMIIMX BEIIECTBAaX, HX COCTaBe,
CTPOEHHHU, CBOMCTBAX M MPUMEHEHUHU, & TAKKE O XMMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMHM COJEP)KAHUS, HWMEIOIIMMH KYJIbTYPOJOTHYECKUNA H
NPUKJIAJAHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3H
XUMUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
PAKTUYECKON JEATEIHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKCHHUSI
K Ipolleccy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKUX MPHIIOKEHUN
XUMUHU, T[OMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJeMax, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh HMH(MOPMAIMI0O W MPUMEHATh €€ IS TONOJHEHUS 3HAHWM,
pEelIeHUs] MHTEIUIEKTYalbHBIX M SKCIEPUMEHTAIbHBIX HCCIEI0BATEIBCKUX
3amad. B nenom coaepkanue ydeOHOTO mpeaMera «XUMHs» JaHHOTO YPOBHS
U3y4YeHUS] ~ OPUEHTUPOBAHO  HA  (QopMuUpoBaHHME Yy  oOOydarouuxcs
MHUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMAHUS (PUIOCO(CKUX UAECH, TAKUX KaK:



MaTepualbHOE E€IMHCTBO HEOPraHWYECKOr0 W  OPraHW4yeckoro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTAaBOM U CTPOCHHUEM, [T03HABAEMOCTD
MPUPOIHBIX SBJICHUNA IMYyTEM 3KCHEPHUMEHTA U PELICHUS NPOTUBOPEUUN MEKITY
HOBBIMHU (haKTaMU U TEOPETHUYECKUMHU MPEMOCHUIKAMHU, OCO3HAHUE POJTU XUMUHU
B PCIICHUU OKOJIOTUYECKHUX TMpobieM, a Takke MpolieM cOepexeHus
OSHEPreTUYECKHX PECYPCOB, CBIPbS, CO3JaHUSl HOBBIX TEXHOJOTUH U
MaTepHuaoB.

B miaHe pemeHuss 3amady  BOCHUTAHUS, PAa3BUTHS M COLHUAIU3ALMH
oOyJarommxcsi TPUHATHIE TPOrPAMMONM MO XMMHH IMOAXOAbl K ONPENEICHUIO
COJIep)KaHUsI W TOCTPOSHHUS TpeaMeTa MNpeayCMaTpUBalOT (OpPMHUpPOBaAHUE
YHUBEPCATbHBIX YYEOHBIX JEUCTBUH, HMEIOIIUX 0a30BO€ 3HAYCHHE IJIs
pPa3IMYHBIX BHUJIOB JIEATEIBHOCTH: pEIIEHUs MpoOjeM, TOWCKa, aHalu3a U
00paboTku  WHQOpMAIIMK, HEOOXOAMMBIX JJIsI MPUOOPETEHUS  OMbITa
MPAaKTUYECKOM M UCCIIEIOBATEIbCKON JIEATEIbHOCTH, 3aHMMAIOUIEH BakKHOE
MECTO B IO3HAHUU XUMUHU.

B mpaktuke npenopaBaHus XMMHU Kak Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHero oOmiero oO0pa3oBaHus, MOpH
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IEJIe M3y4YeHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCS
dbopMuUpOBaHHE OCHOB XHUMHYECKOM HayKM Kak O0OJIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KAaK OJHOI0 W3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOIMYECKOM TOYKM 3PEHUS TaKOU
MOAXOJ K OIpEACNICHUIO MeJied U3y4YeHUs MpeaMera SBISETCS BIOJHE
ONpPaB/IAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHHUS TJABHBIMU LIEISIMA M3YyYEHHs IIPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (¢GopMuUpPOBaHHE CHUCTEMbl XHUMHYECKMX 3HAHUW Kak BakHeHIen
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpOM JIeKaT KIIOYEBbIE MOHATUSA, (yHAAMEHTAIbHbIE 3aKOHBI M
TEOpUU XHMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE M MOHUMaHUE
CYIIHOCTH JOCTYIHBIX OOOOIIEHUNA MHUPOBO33PEHUYECKOrO Xapakrepa,
03HAaKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuME U pa3BUTHE TMPEACTABICHHA O HAYYHBIX METOJaxX
MO3HAHUS BEIIECTB M XMMHUYECKUX pEeaKIuil, HEOOXOIUMBIX s
NpUOOpPETEHUs] YMEHUN OPUEHTHUPOBATbCI B MHpE BEIIECTB U
XUMHUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOAE, B MIPAKTUUECKON U
MOBCEHEBHOM JKH3HH;

e pa3BUTHE YMEHUH U CcIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HaOMoleHHeM U OOBACHEHHMEM  XUMHUYECKOTO  HKCIIEPUMEHTA,
cOOJIFOICHUEM TPaBWI 0€30MacHOTO 0OpAIlleHHs C BEIIECTBAMHU.

Hapsiny ¢ sTuM, conepkaTellbHas XapaKTepUCTUKA LieJned W  3ajgad
U3y4YEeHHs MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBMM C HOBBIMU TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MPENoJaBaH XUMUU B OOJIbILIEH CTETIEHH OTHAETCS
OpEeANnoOYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COAEpKaHud  OOydeHws,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 00IIe00pa30BaTeIbHOM
OpraHu3allui, BiaJCIOlIero He HabopoMm 3HaHUW, a (QYHKIMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYUYEHUs 3HAHUN
U IPUMEHEHUS UX B pEabHOM KU3HU JIJIsl PEIICHUs MPAKTUUECKHUX 3a/1ay.

B cBsi3u ¢ 3TUM npu U3y4YEHHM MpeAMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaY€HUE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4M, KaK:



amanrtanusi oOydaloluXcsl K YCJIOBHSIM JIMHAMUYHO Pa3BUBAIOILIETOCS
MUpa, (OPMUPOBAHUE HWHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOWM K
caMo00pa3oBaHUIO0,  COTPYAHUYECTBY,  CAMOCTOSITEIBHOMY  TMPUHSTHIO
IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHTYAIUSX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM,;

¢opMupoBaHne y O0OyYaroOmMXCSi KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINI), UMEIOMINX YHHUBEpPCAIbHOE 3HAYCHHE ISl Pa3UYHBIX BHJIOB
NEATEeNIbHOCTU:  pelleHWs mpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uH(bOpMallK, HEOOXOAUMBIX I TPUOOPETEHUS OIbITa ACSITeNbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe AJs OICHKHU C
MO3UIMI  IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEAdY;

pa3BUTHE TMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00y4YarIMXCs: CIOCOOHOCTH CaMOCTOSTENIbHO NpPHOOPETAThH
HOBBIC 3HAaHWS TO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMH IMOTPEOHOCTSIMH,
WCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIMOHHBIE TEXHOJIOTMH MJIsi TIOMCKAa U
aHanu3a Yy4yeOHOW MW  HAYYHO-TIONMYJISIPHOM HMH(POpMalUd XHUMHYECKOTO
COZIEp>KaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYAIONIUXCS ACCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOTIOAATeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUTAHUPOBAHUH U
MPOBEICHIUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcsi YOexJAEHHOCTH B TyMaHHCTHYECKOU
HAINPABIEHHOCTH XMMHH, €€ BaXKHON POJM B PEUICHUH TIOOATBHBIX MPOOIeM
paIoOHaIBHOTO MPUPOAOIIOIF30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXPaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OepeXHOTO OTHOIIEHUS K TPHPOJE M CBOEMY 3J0pPOBBIO, a TakKke
NPUOOPETEHUST OMbITa HCIOJB30BAHUS TONYYCHHBIX 3HAHWHA JUISI TPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBICHUSIMHU.

B ydeOHOM muane cpeaHero oOmiero oOpa3oBaHUsl MPEeaAMET «XUMUSDH)
0a30BOr0 YpOBHS BXOAWT B COCTaB MpeaMeTHOW obmactu «EcTtecTBeHHO-
HAyYHBIC TTPEIMETHIY.

OO6miee yncao 4acoB, OTBEACHHBIX ISl M3YyYEHHUs] XUMHUHM, Ha 0a30BOM
YPOBHE CpeaHero oomero oopa3oBanus, coctaBisieT 68 yacos: B 10 kimacce — 34

gyaca (1 wac B Hememwo), B 11 wmacce — 34 uaca (1 wac B Hememo).
COJIEP)KAHUE OBYUYEHUSA

10 KUIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpeaMeT opraHM4YecKOr XUMUM: €€ BOSBHUKHOBEHHE, PA3BUTHE U 3HAYECHUE
B IOJIYYEHUH HOBBIX BELIECTB U MATEPHUAIIOB. T€OpUs CTPOEHUSI OPraHUYECKUX
coenuHeHnd A. M. bytnepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
dbopMyJibl OpraHMYEeCKUX BeriecTB. ['omosiorusi, n3omepusi. XUMHYECKasi CBS3b
B OPTaHUYECKUX COEIUHEHUSAX — OJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue 0 KJIacCU(UKALTUU OPraHUYECKUX BELIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4yecKas) U TpUBUAIbHBIC
Ha3BaHUS BAKHEUIINX MPEACTABUTEIIEU KIIACCOB OPTaHUYECKUX BEIIECTB.



DKCHepHUMEHTAIBHBIE METOAbl W3YYEHHs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHHME C 00pa3llaMy OpPraHMYECKHX BELIECTB M MaTepuajgaMy Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHWYECKHX BEIIECTB, HAOIIOACHHUE H
ONMCAaHHUE JAEMOHCTPALMOHHBIX ONBITOB IO IMPEBPALIECHUI0 OPraHUYECKUX
BEIIECTB MPU HarpeBaHu (IJIaBjlIeHHE, OOYTIIMBAaHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAx. MeraH u 3TaH —
MpocTeille MpeACTaBUTENN aJIKaHOB: (PU3MUECKHE M XUMUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOPEHUs), HaXOXKACHUE B MPUPOJE, IMOIYYEHHE H
IIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUI pAll. DTUJIEH U MPONUIIEH
— MPOCTEUIINE MPEACTABUTENN AIKEHOB: (PM3MUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu TUOPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTallMM, OKUCIEHUS H
MOJIMMEPHU3AIIH ), TOTYyYEHUE U IPUMEHEHHE.

Ankaauensl: Oytanuen-1,3 u metunoyrtanuen-1,3: cTpoeHue, BaxHEHIINe
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun). [Tomyuyenune
CUHTETHYECKOTO KaydyyKa U PE3UHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTHM CTPOCHHMS, TOMOJIOTHYECKUH psI.
ALlETWIIEH — TMPOCTEMIIMM MPEACTABUTEND aJKWUHOB: COCTaB, CTPOCHHE,
¢uznueckue M XHMHYECKHE  CBOMCTBAa  (peakuuu  T'UJIPUPOBAHMS,
raJIOTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHUE U TPUMEHEHUE.

Apensl. ben3zoin: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHUE M NPUMEHEHHE.
Tonyon: cocmaes, cmpoenue, usuueckue u Xumuyeckue ceoucmea (peaxyuu
2aN02EHUPOBAHUSA U HUMPOBAHUS), noJayueHue u npumeHnerue. TOKCHYHOCTD
apeHoB. |'eHeTHYecKasl CBA3b MEXKIY YIVIEBOAOPOAAMH, NPUHAIEKAIIMMU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHHMKH YIJIEBOAOPOAOB. [IpUpOoaHBIN ra3 W MOIyTHBIE
HedTaHble Ta3pl. HedTh u €€ npoucxoxaenue. CnocoObl nepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUMN, KaTAIUTHUYECKHil), muponu3. [IpomykTsl
nepepaboOTKu HePTH, MX NPUMEHEHHE B MPOMBILUIEHHOCTH U B OBITY.
KameHnHblii yroas 1 NpOAYKTHI €ro nepepadoTKU.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALICHUM:
O3HAaKOMJIEHHWE € O0pa3luaMy IUJIAaCTMACC, KayuyyKOB M PE3UHBI, KOJUICKIIMU
«Hedptp» u «Yromb», MOJIETUPOBAHHE MOJEKYJI YIJIEBOJAOPOJIOB H
raJIOT€HONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKOW paOOThI: MOIyYEHUE
ATUJICHA U U3YyYECHUE €T0 CBOMCTB.

Pacuétnrblie 3anaun.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Maccbl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUMHA N0 H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OAHOIO U3 MCXOIHBIX BEIIECTB WJIU MPOJYKTOB
peakIun).

Kucsiopoacoaep:kamnue oprannyeckue coeJMHeHUs

[IpenenpHble OAHOATOMHBIE CHOUPTHL. METaHON W 3TaHON: CTPOEHUE,
¢u3nueckue M XMMHUYECKHME CBOMCTBA (peakiMu C aKTHUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMpPUMEHEHHE. BOoJopoaHbIE CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€ COUPTBHL. OTWUJIEHIVIMKOAb W TJIMUEPUH: CTPOEHUE,
¢u3nueckue M XHUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlaMH, KaueCTBEHHasl peaklds Ha MHOTOATOMHbIE cUpThI). JlelicTBue Ha
OpraHu3M uesnoBeka. [[pumenenue rauuepyrsa U TUIICHTJINKOJIA.




@®eHod: CTpOEHHE MOJEKYJbl, (PU3MUecKue W XHWMHUYECKHE CBOWCTBA.
Tokcuunocts (penona. [lpumenenue peHomna.

Anbaeruapl U Kemonvl. DopmanpIerua, ameTaabJIeTul: CTPOCHUE,
¢u3nyeckue U XUMUYECKUE CBOMCTBA (PEaKIMN OKUCICHUS U BOCCTAHOBIICHHUS,
KAueCTBEHHbIEC PEAKLIH ), IOJyUYEHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpelebHbIE KapOOHOBBIE KHCIOTH.. MypaBbuHas U
YKCyCHAsl KHCJIOTBI: CTPOEHHUE, PU3NUECKIEe U XUMUYECKHE CBOMCTBA (CBOMCTRA,
oOmme nns Kilacca KUCIOT, peakius »TepuduKalnuu), TOIyuyeHUE U
npuMeHeHue. CTeapuHoBasi U OJICMHOBASI KUCIOTHI KaK MPEJICTABUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT. MbIJa Kak COJIM BBICIIMX KapOOHOBBIX KHCIJIOT, HX
MOIOIIIEE IEUCTBHE.

Crnoxubie >QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxHbiX 3¢pupoB. Kupel. ['mapomus xupo. IlpuMeHeHue KupOB.
buonornueckas poJib :KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus YrieBogoB (MOHO-, HHU- H
nonucaxapunabl). [roko3a — mpocTedmmii  MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbl, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBHUE C
rugpokcugom meau(ll), okucinenne ammuadHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJIEHUE, OPOKEHUE TIIFOKO3bl), HAX0XK/ICHHE B MPUPOJIEC, TPUMEHEHUE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemntono3a kak npupoaHbie nonumepsl. CTpoeHHe Kpaxmaia u
Heuroo3bl.  PU3HUECKME W XMMHUYECKHME CBOWCTBA Kpaxmayia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DOKCneprUMEHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
MIPOBE/ICHNE, HAOIIOICHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKUMU OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcuznoM memu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJEHCTBHUE TIIUIEPUHA C
ruapokcugom meau(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u runpoxcugom menu(ll), B3ammopgeiicTBue kpaxmana ¢
MO/IOM), TPOBEJAEHUE MPAKTHUECKOW pabOThI: CBOMCTBA PACTBOpPA YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuumu (Maccbl, 00bEMa,
KOJIMYECTBA HKCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEUIECTB WM MPOIYKTOB
peakiun).

A3oTcoaeprkane OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI ~ KaKk  aM(OTEpHbIE  OpraHUYECKUE  COEIMHEHHS.
®u3znyeckre U XMMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpUMEpPE TIUIMHA).
buonorunueckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupojHbIe BHICOKOMOJIEKYJIApHbIE coequHeHus. llepBuunas,
BTOpUYHAA U TPETUYHAs CTPYKTypa OelKoB. XMMHUYECKHE CBONCTBa OENKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OCJIKU.

OKCnepruMeHTAIbHbBIE METOAbl W3YUYEHHUS BEIIECTB U WX NPEBPAILCHUN:
HAOJIIOICHUE U ONUCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JIEHATypalusi OeIKOB
IPY HArpeBaHUU, IIBETHBIE pEaKIMU OEIKOB.

BroicokoMoieKky/sIpHbIE COeITMHEHUSI

OCHOBHBIE TOHSTHSI XMMHHM  BBICOKOMOJIEKYJISPHBIX  COEIUHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEIHSS
MoJIeKyJIsipHass Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJEKYIISIPHBIX
COCIMHEHHUI — NIOJIMMEPU3ALHsL U ITOJTUKOHACHCALUS.



DKCHepUMEHTAIBHBIE METOAbl W3YYEHHUs BEIIECTB M UX NPEBPALLCHUN:
O3HAaKOMJIEHME C oOpa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peasm3zanust MeXNpeIMETHBIX CBA3CH NPU H3YYEHUM OPraHUYECKOU
xumMund B 10 kJacce OCYIIECTBISIETCS Yepe3 MCHOJIb30BAaHME KaK OOIuX
€CTECTBEHHO-HAYYHBIX NOHITHI, TaK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMHU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmme ecTeCTBEHHO-HAyuYHble TIOHATHA: SBJICHHE, HAy4YHbIH (DaKT,
TUIOTE3a, 3aKOH, TEOpHSs, aHaIW3, CUHTE3, Kiaccuukaius, NepUuOAUIHOCTD,
HaOII0ACHUE, U3MEPEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE.

®usuka: wmarepus, D3HEpPrus, macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouocdepa, 0OMEeH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€NIKH, YIJIEBOJIbI, >KHPHI,
(epMEHTHI).

I'eorpadusi: MuHepanbl, TOpPHBIE TIOPOJbI, TMOJE3HbIE HNCKONAEMBbIE,
TOIUIUBO, PECYPCHI.

TexHonOrus: NUIIEBbIE MPOIYKTHI, OCHOBBI PALMOHAIBLHOTO IHUTAHMS,
MOIOIIME CPENCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE Mpenaparbl, MaTepHaIbl
U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMUM

XUMUYECKHM DJIEMEHT. ATOM. SIpo aroma, H30TONBL. JEKTPOHHAsS
000J104YKa. DHEPreTUIeCKUEe YPOBHU, TIOAYPOBHU. ATOMHBIC OpOUTaiH, S-, p-, d-
anemMeHTbl. OCOOEHHOCTH pacnpe/esieHrs FJIEKTPOHOB MO OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHASI KOH(DUTYpaIHs AaTOMOB.

[Tepponnueckuit 3akoH u llepuoamueckas cucTeMa XHUMHUYECKUX
snemeHTtoB JI. WM. MenneneeBa. CBd3b NEPUOJUYECKOTO 3aKOHA H
[Tepponnueckoit cucrembl xumuyeckux snaemeHToB JI. WM. MeHnneneeBa c
COBPEMEHHOW TEOpHEN CTPOCHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHX DJEMEHTOB M O00pa3yeMbIX UMH TMPOCTHIX U CIIOKHBIX
BEIIECTB IO TpylmnaM W NepuojaM. 3HAYCHUE NEPUOJUYECKOTO 3aKOHA B
pPa3BUTUHN HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBSI3b. BHIBI XUMHUUYECKOW CBSI3U
(KoBaJICHTHasl HEMOJISIPHAS U TIOJISIpHAs, HOHHAs, METa/UTMIecKas ). MexaHu3MbI
00pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBSi3M (OOMEHHBII U JIOHOPHO-
aKIenTopHblii). BogopoaHas cBsizb. BajieHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. MMoHbl: KAaTUOHBI 1 AHUOHBI.

BemectBa MONEKYJSIPHOTO M HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH
IIOCTOSTHCTBA  COCTaBa  BEWIECTBA. [HWNbl  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonsiTve 0 nucnepcHbIX cucTteMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 701 BEIIECTBA B paCTBOPE.



Knaccudpukanus  HEOpraHMYECKHMX  COCIUHEHUH. Homenknarypa
HEOPTaHMYECKUX BEUIECTB. | €HeTHYecKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
IIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumuyeckass peakius. Krnaccudukanus XUMHUYECKHX peakuuid B
HEOPraHWYECKOM M OPraHMYECKOW XMMHUU. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPAILLEHUS SHEPTUN NTPU XUMHUYECKUX PEAKIIHSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pPa3iH4YHbIX (HaKTOPOB.
OOpatumble peakuuu. XUMUYecKoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOSIHME XUMH4YeCKOoro paBHoBecus. [Ipunnun Jle [larense.

Onexrponutuyeckas auccoruanus. CUibHbIE W Clladble 3JIEKTPOJUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCAsl, HEUTpalibHas, HIEI0YHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTANBHBIE METOABl M3YYEHHs BEIIECTB M WX IPEBPALICHUM:
neMoHcTpauus tabmun «lleproguyeckas cuctemMa XMMHYECKUX 3ieMeHToB [l
N. MenaeneeBay, n3ydeHue MoJielield KpUCTANIMUYECKUX PEIIETOK, HAOII0ICHHUE
M OIKCAaHHWE JEMOHCTPAMOHHBIX M JIA0OPATOPHBIX OMNBITOB (Pa3OXKEHUE
IIEPOKCHIA BOAOpPOAA B MNPHUCYTCTBUU KaTaau3aTopa, OIPEACIECHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO WHIHWKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHYECKOW padoThl «BinsgHHe pazmuyHbIX
(haKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKIIHI.

Pacuérnbie 3anaum.

Pacuétel 1o ypaBHEHUSAM XUMHUYECKHMX pEAKIH, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM IOHATHUSA «MACCOBAS
JIOJISI BELIECTBAY.

Heopranuveckass xumusi

Hemeramnbl. Ilonoxenne HemerammoB B Ilepuomnueckoit cucreme
xumMuueckux anemeHToB JI. V1. MenzeneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB.
@u3nyecKre CBOICTBA HEMETAUIOB. AJUIOTPONHMS HEMETAIOB (Ha IMpUMeEpe
KHuciopoaa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, ymiepoga U KPEeMHHs) U UX  COCOUHEHHH  (OKCHJIOB,
KHCIIOPOJCOIEPKAIINX KUCIIOT, BOJOPOAHBIX COETUHEHUN).

[IprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiuioB B [leproanueckoit cucteMe XUMHUYECKUX
anementoB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOECHHS BJIEKTPOHHBIX
00004eK aTOMOB MeTauioB. O01Me Puznueckrue cBoicTBa MeTamioB. CruiaBsl
METAJUIOB. DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUM METaJIIOB.

XUMHUYECKHE CBOMCTBA BOKHEUIIMX METAUIOB (HATpHM, Kaluid, KaabIUi,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

O6mume crocoObl MoTy4eHus: MeTayIoB. [IpumMeHenne MeTaliioB B ObITY U
TEXHUKE.

DKCIIEpUMEHTANIbHbIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALICHUI:
U3y4YeHHUE KOJUIEKIMN «MeTauibl U CIUIaBbDy, 00pa3lioB HEMETAIJIOB, PELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HAOMIOJCHUE U OMHMCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJEHCTBUE TUAPOKCHAA  AIIOMUHUS  C
pacTBOpaMHM KHUCJIOT M IIEJIOYEH, KAYECTBEHHBIE pPEAKIMM Ha KaTHOHBI
METaJIJIOB).

PacuéTnrblie 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce MM 00bEMY OJTHOTO M3 YYACTBYIOUIMX B PEAKI[MU BEIECTB,



pacy€rsl mMacchl (00BEMA, KOJMYECTBA BELIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xumun B 00ecieUeHIH YKOJIOTHYECKOM, SHEPTETHUESCKONW U THIIICBON
0€30MacHOCTH, Pa3BUTUU MEAUIMHBI. [loHATHE O HAyYHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOIMX HAYYHBIX MPUHLMINAX MPOMBIIUIEHHOTO
MOJIyYEHUS] BaXKHEHIINX BEIIECTB.

YenioBeK B MHpE BEIIECTB U MaTEPUAIOB: BaKHEUIINE CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKLMOHHBIE MAaTe€puaibl, KpPacKH, CTEKJIO, KEepaMHKa,
MaTepHuabl JUIsl JIEKTPOHUKH, HAHOMATEpUaJbl, OPraHUYECKNE U MUHEPAIIbHBIE
yaoOpeHus.

XUMHSI ¥ 30POBbE YEJIOBEKA: MPABHUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWia OE30MaCHOTO HCIOIb30BAHUS IPENapaToB OBITOBOM
XUMUU B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmss MeXNnpeaMETHBIX CBs3€ MpU  HM3y4YeHHH OOWEeld U
HEOpPraHM4eCcKo XUMHUM B 11 Kiacce OCyIIECTBISIETCA YE€PE3 HCIIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHI, TaK W TOHSATUMH, SBISIOLIUXCS
CUCTEMHBIMU JJI1 OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE OHATHS: HaAyYHBIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCU(PUKALHMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE, SBICHHE.

®dusuKa: Marepus, YHEPrus, Macca, aTom, SJICKTPOH, MPOTOH, HEUTPOH,
WOH, HW30TOI, pPaJuO0aKTUBHOCTh, MOJIEKYJla, 3HEPreTUYECKUN YPOBEHBD,
BELIECTBO, TE€JI0, OOBEM, arperaTHOe COCTOSIHME BEIECTBA, (PU3MUECKUE
BEJIMYMHBI U €AMHUIBI UX U3MEPEHUsI, CKOPOCTb.

buonorusa: kinerka, oOpraHu3M, OJKOocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OPTraHU3ME.

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOIJIMBO, PECYPCHI.

TexHomnorus: XUMHNYCCKas IMPOMBIINIJICHHOCTD, MCTAJLIIyprus,
IMPpOU3BOACTBO CTPOUTCIIbHBIX MaTCpHaJIoB, CEIBbCKOXO3SMCTBECHHOE
IMpOU3BOACTBO, nmuIicBas MMPOMBIINIJICHHOCTD, (bapMaHCBTI/III€CKa$I
IMPOMBIINIJIICHHOCTD, ITPOU3BOACTBO KOCMCTHUYCCKUX IIPCIIapaTOB, IIPOU3BOJCTBO
KOHCTPYKIMOHHBIX MaTcpuaoB, QJICKTPOHHAsA IMPOMBINIJICHHOCTD,
HAHOTCXHOJIOTHUH.

IJIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA [IPOI'PAMMEBI 110
XMMHUN  HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBIIEIO
OBPA30OBAHHMA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaer TpeOOBaHMS K pPE3yJlbTaTaM OCBOEHUS
00yJaroIMMMHUC TPOTPaMM CpeIHero oOiiero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM M TNpeaMeTHbIM). HayuyHo-meTonuyeckod OCHOBOM ISt
pPa3pabOTKH MJIaHUPYEMBIX PE3yJIbTATOB OCBOCHHS IPOrPaMM CPEIHETO OOIIETO
00pa3oBaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM € CHUCTEMHO-AESTENBHOCTHBIM TOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeAaMeTa « XUMUS» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONINE:



OCO3HaHHE OOYYAIOIIMMUCA POCCUHUCKON TPa)XTaHCKOW HUIECHTHUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHHIO;

[[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUN JUYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMii 0a30BOM HAYyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJACTBOBATHCS B CBOEH
JEeSATEAbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIIMMH LETOCTHON
CHUCTEME XMMHUECKOro 00pa3oBaHus;

HAJIMYUE TPABOCO3HAHUS HKOJIOTUYECKOM KYyJIbTYphl M CIIOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHMS NMpeaMeTa «XUMHs» JOCTUTAlTCS B
€AUHCTBE Y4YEOHOW UM BOCHHTATEIIbHOM JIE€SITEIbBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U HWJ€alaMi POCCUKUCKOTO IPakIaHCKOT0 OOLIECTBA, IPUHATHIMU B
oOlIeCcTBE HOPMaMU U IIpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOIIMMU IPOLIECCAM
CaMOINO3HAHUS, CAMOPAa3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yyJarommxcs.

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS MpeaMeTa «XUMHUS» OTPAKAIOT
c()OPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKOH JEATEIbHOCTH
oOy4Jaroumxcs o peau3aliui TPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM YHUCIIE
B YaCTH:

1) rpaskaaHCKOro BOCIIMTAHMA

OCO3HaHUsl  OOyYAIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX TIpaB U
0053aHHOCTEM, YBa)KEHUS K 3aKOHY U IPABOIOPSIIKY;

MPEACTABICHUS] O COLUMAIbHBIX HOPMAaxX M MpaBUJaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIbHBIX 33124, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M NPUHUMAThb MOTHBBI, HAMEPEHUS, JOTUKY U
apryMEeHTBI JIPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMA!

LICHHOCTHOTO OTHOILIECHHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTEYECTBEHHON XUMUM;

YBaXKEHHUS K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUU M MPAKTHYECKOTO
MPUMEHEHUsI XUMUU, OCO3HAHUSI TOTO, YTO JOCTHKEHUS HAYKH €CThb PEe3yibTaT
JUIUTENIbHBIX ~HAOMIOACHUM, KPOMOTIMBBIX JKCIIEPUMEHTAIBHBIX ITOMCKOB,
MNOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

UHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B TOJYYEHUU U MOCIEAYIOLIEM
aHanu3ze  UHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHSIX  COBPEMEHHOM
OT€YECTBECHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEECHNS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIEC PEILICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBApPHUUIEH C
NO3UIMHA HPABCTBEHHBIX MU MPABOBBIX HOPM U OCO3HAHUE IOCIEACTBUI ITHX
MOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:



MMOHUMAaHUS ULEHHOCTEH 370poBOro M 0Oe30macHoro oOpasza KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs mpaBuil 0€30mMacHOr0 OOpaIleHHUs C BEIMIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MMOHUMAaHUS LIEHHOCTU MPaBWJI HHIUBUAYAJIbHOTO MW KOJUJIEKTUBHOIO
0€30MacHOTO TOBEACHUSA B CHUTYalUAX, YTPOXKAIOMIMX 3J0POBBI0O U KHU3HU
JIIOACH;

OCO3HAaHMSI  TOCIHEACTBUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynmotpeOneHust aaKoroisi, HApPKOTUKOB, KypEHHUs );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEAO0BATEIBCKOM
NEeSATEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOW UM JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAHOBKM HAa AaKTHUBHOE Yy4YacTHE€ B pEIIEHUU MNPAKTUUYECKUX 3aaady
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJacca, IIIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY H3YUYEHHUIO MPOPECCUil pa3iuvyHOro poja, B
TOM YHCJIE€ HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K Tpyay, JIIOAAM Tpyda UM pe3ysbTaraMm TPYJIOBON
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY WHAMBUAYAJIbHON TPaeKTOPHUH
oOpazoBaHusi, Oyaymier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
1 IOTpeOHOCTEH 0011IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJAE, KAK UCTOUYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUs TI00aJBbHOrO XapakKTepa 3KOJOTMYECKHX MpOoOJieM, BIUSHHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEIbl;

OCO3HaHUsI HEOOXOJMMOCTH HCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU JJis
pelIeHs] BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOIIEH
MPUPOJHON Cpesie, YMEHHUs TPOTHO3MPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIIATh UX;

HaJU4Msl PA3BUTOTO  SKOJOTUYECKOTO  MBILUICHUS, HKOJIOTHYECKOM
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
PAaKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO HPOTUBOCTOSITH HICOJIOTHH
xemodoouu;

7) UEHHOCTU HAYYHOI'O NMO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

NOHUMaHUSl CHeHU(PUKH XUMUU KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMHpPOBAaHMHK PALIMOHATILHOTO HAYYHOTO MBIIUJIEHUS, CO3IaHUM LIETOCTHOTO
IPEeCTaBICHUs 00 OKPYXalolleM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOoOJEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM IS COBPEMEHHOMU
UUBWIN3AIUU: B €€ T'YMAaHUCTHUYECKOM HANPABJIECHHOCTM W BAXXHOW POJIM B
CO3JJaHMU HOBOW 0a3bl MaTepUaNbHOW KYJIbTYpbI, PEIIEHUU TJI00ATbHBIX
npo0sieM yCTOWYUBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, HYHEPIreTUUYECKOMH,



NUIIEBOH H  DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU  MEIUIUHBI,
00ecCrnevYeHn YCIOBUN YCIEIIHOTO TPpyAa M IKOJIOTUYECKH KOM(DOPTHOM KUZHU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOH TIpaMOTHOCTU: TIOHMMAaHHUSI CYIIHOCTH METOJIOB
MO3HAHMUS, HCIOJB3YEMbIX B  €CTECTBEHHBIX  HayKaxX, CIIOCOOHOCTH
WCIIONIb30BaTh TMOJy4YaeMble 3HAHUS [UJIs aHajdn3a W OOBSCHEHHS SBICHUHN
OKpPY’KAIOIIeT0O MHpa U TMPOUCXOMAUIMX B HEM H3MEHEHUH, YMEHHs JenaTh
00OCHOBaHHBIE 3aKJIIOYEHHS Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIMXCS
JaHHBIX C HENbIO MOTYYSHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XMMHUYECKUE 3HAHUA IS
pelieHus mpoOyieM B PealbHBIX )KU3HEHHBIX CUTYAIIHsX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON JETEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTM K HENPEPHIBHOMY O0Opa3oBaHUIO U
caMo00pa3oBaHUIO, K AaKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUUA 1O XHWMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K  OCOOEHHOCTAM  TpyAa B pasmuyHbIX  cdepax
po¢heCCUOHATIBHOU JIEITEIIbHOCTH.

METAINPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE Pe3yabTaThl OCBOCHMS y4EOHOro mpeaMera «XuMHUs
Ha yPOBHE CPEIHETo 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBbIE  JUII  (QOpMHpPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOITUXCS
MEXKIUCIUTUIMHAPHBIC (MeXIIpeIMETHBIC) oOIIeHayYHbIe MTOHSTHS,
OTpaKarolue IEeJOCTHOCTh HAyYHOW KapTHHBI MHpa U CIEeHU(PUKY METOJIOB
MO3HAHMS, HMCIOJIB3yEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEPrusl, SBJICHHUE, MPOIEeCC, CUCTEMa, HAyYHBIA (paKT, MPHUHIMII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCIEIOBaHHME, HAOIIOJICHUE, H3MEPECHHE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAJIbHbIC y4cOHBIC JENUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKATHBHBIE, PETryJSITUBHBIC), oOecreunBaromue (HOpMHUPOBAHHE
(G yHKIIMOHATBLHON TPAMOTHOCTH U COIMAIBHOM KOMIIETSHIINHM 00YYaIOIINXCS;

CITIOCOOHOCTH oOy4Jarommxcs HCIIOJI30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHUE 3HAHUSI W  YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

MertanpeaMeTHbIE pe3ysibTaThl OTPAKAIOT OBJIAJCHHUE YHHUBEPCAJTbHBIMU
y4eOHBIMH  I1O3HABATCIbHBIMH, KOMMYHUKATHBHBIMA M  PETYJISITUBHBIMU
JICMCTBUSIMU.

OBiageHne  YHUBEPCAJbHBIMH  Y4YeOHBIMH  IO3HABATEJIbLHBIMU
AEUCTBUSAMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHUSA:

CaMOCTOSTENbHO  (popMyIHMpoBaTH H  aKTyaJIU3WpoBaTh MpoOJemy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONpeAesATh IEIN ACATEbHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTH PE3YJbTaThl JEATEIBHOCTH C IOCTAaBICHHBIMHU
LICJISIMHU;

HCMOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICIISATh XapAKTEPHbIE MPU3HAKU MOHITUN U YCTAHABIMBATH UX B3aUMOCBSI3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE MOHSTHSI 1711 OOBSICHEHHS OT/IEIBHBIX (DAKTOB
U SIBJICHUI;



BBIOMpATh OCHOBAaHUS W KPUTEPUU Ui KiIaccu(UKAIMM BEIIECTB U
XUMHUYECKUX PEAKIIUK;

YCTAaHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY H3Yy4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, IEITyKTUBHbBIE, IO
AHAJIOTUM), BBIABIATh 3AKOHOMEPHOCTH M MPOTHBOPEUYHUS B PAaCCMATPUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOYCHUS;

NPUMEHATh B  NPOLECCE IMO3HAHUA, MCHOJb3yeMble B  XHMHH
CUMBOJIMYECKHE  (3HAKOBbIE)  MOJENH, MPEeoOpa3oBbIBATH  MOJEIbHBIC
MPEACTABICHUS] — XHWMHYECKH 3HaK (CHMBOJI) DJIEMEHTa, XHWMHYECKas
dopMmyna, ypaBHEHHE XHMHUECKOH pEAaKIUHM — TPU PEIICHUH Y4eOHBIX
[TO3HABATEJIbHBIX M NPAKTUYECKUX 3a/1ay, IPUMEHSATh Ha3BAaHHBIE MOJIECIbHBIE
MIPEICTABIICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX MMPU3HAKOB U3y4aeMbIX BELIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUSA:

BJIQZIETh OCHOBAMH METO/IOB Hay4YHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX
peaKkuui;

(GopMynaMpoBaTh LEIM W 3aJadyd  HCCIEHOBaHUS, HCIOIb30BaTh
MIOCTaBJIEHHBIE U CaMOCTOSITENIBHO C(POPMYIMPOBAHHBIE BOIPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MIPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

BJIQZIETh HABBIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEpPIICHCTBOBaTh YMEHHA HaOMOAaTh 3a
XOJIOM  TIpoliecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yIbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

NpuoOpeTaTh ONBIT YYEHUYECKOM HCCIEAOBATEIbCKOM U MPOEKTHOM
NEeSATEAbHOCTH, MPOSBISTh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHMs] MPAKTUUYECKUX 3aJad, MPUMEHEHUIO Pa3IuYHBIX
METO/0B IMO3HAHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHQoOpMauuu (Hay4dHO-
MOMYJISIpHAsl JINTEpaTypa XMUMHYECKOTO COAEpKaHUs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHAIM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (pOopM
MPEACTABICHUS,  KPUTHUYECKHM  OLEHMBAaTh €€  JOCTOBEPHOCTh U
HEMPOTHUBOPEYNBOCTH;

(GopMyIMpOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIE METObI IPU MTOUCKE U
orObope wuHPOpMALIMK, HEOOXOAUMOM MJis BBINOJHEHUS Y4EeOHBIX 3a1ad
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT MCHOJb30BaHUS MHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (GOpMYy MpeaCTaBICHUS
uH(popmalmu (cxeMsbl, rpaduKu, TuarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYyYHBIA S3bIK B KayecTBE CpeACTBa Npu pabore ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTUYeCKue) 3HAKM M CHUMBOJBL,  (GopMysbl,  aOOpeBUATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CpPEICTBa
HaTJIAIHOCTH.

OBi1aieHue YHHMBEPCAJbLHBIMM KOMMYHMKATHBHBIMHY 1CHCTBUAMU:



3aJjaBaTh BOIPOCHI 10 CYILECTBY OOCYX/JaeMOW TeMbl B XOJ€ JIuajlora
W/WIH JTUCKYCCUH, BBICKAa3bIBaTh HJIeH, (OPMYJIHPOBATh CBOU MPEATIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEIJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yJbTaTOB MO3HABATEIBHOU JIE€ATEIBbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO HWJIM COBMECTHO CO CBEPCTHHKAaMHU IPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTa, MPaKTUYECKOM padoThl IO
MCCJIEIOBAaHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaTu3allii y4eOHOTrO MPOeKTa U
(opMyIHUpPOBATH BBIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX MCCIECIOBAHUN MyTEM
COrJIaCOBAHUS NO3ULMI B X01€ 00CYXICHHSI 1 0OMEHA MHEHUSIMH.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITENIBHO IUIAHUPOBATh U OCYILECTBIIATH CBOIO IIO3HABATEIIBHYIO
JESATENIBHOCTh, OIpeneisas €€ Leau U 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeéMblii alropuT™M JEUCTBUM IpHU
BBIIIOJIHEHUH YYEOHBIX M HMCCIIEOBATEIbCKUX 3a]ad, BBIOMpaTh HamoOojee
3¢ (PexTUBHBIN CNOCOO0 MX pElIeHHs C YYETOM IOJIYYEHUS HOBBIX 3HAHHUHA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBIATh  CaMOKOHTPOJIb  CBOEM  JEATCIIBHOCTH HAa  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

IIpenmeTHble pe3yJibTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»
OTpa)KaroT:

cq)opMHpOBaHHOCTL MPEACTABICHUN O XHUMHUYECKOU COCTaanﬁomeﬁ
€CTECTBCHHO-HAYYHON KApTHUHBI MHpa, POJM XHMHUHU B TIO3HAHWUU SIBJICHUU
Opuposibl, B (OPMUPOBAHWM MBINUICHUS U KYJIbTYpPhl JUYHOCTH, €€
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOJMMOM ISl PEIICHUS MPaKTHYCCKHUX
3a/lad U DKOJIOTMUECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
IIPUPOJTHOM CpEIIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHUK, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAOIINE TOHATUSA (XMMHUYECKUN DJIEMEHT, aTOM, JJICKTPOHHAas
000J0YKa aTromMa, MOJIEKyJa, BaJCHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTD,
XUMHYECKasl CBsi3b, CTPYKTypHas (opmyia (pasBepHyTaﬂ M COKpAIIEHHAs),
MOJb, MOJSpHAsT Macca, MOJSIPHBIM OOBEM,  YIJICPOJIHBIM  CKEJET,
(byHKuHOHaanaﬁ rpynmna, paavkal, HU30MEpHs, H30MEPHI, TOMOJIOTHYECKHit
psAll, TOMOJIOTH, YIJIEBOJIOPOABI, KHUCJIOPOJ M a30TCOAEPKAILIUE COCIUHECHHS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAUHEHUS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS OpraHnveckux Beuiects A. M. byTieposa,
3aKOH COXPAHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJHUYECKUM SI3BIK
XAMUH; MHPOBO33PECHUYECKUE 3HAHUA, JEKAIMe B OCHOBE IOHHWMaHMS
MPUYUHHOCTA M CHCTEMHOCTH XHMHYECKHUX SBJICHUM, (HaKTOJIOTHUCCKHE
CBEJIEHUSI O CBOWCTBAX, COCTaBE, MOJYYCHHUH U OE30MaCHOM HCIOJIb30BAHHUH
BOKHEUIITNX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATETHLHOCTH
YEeJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MTPU3HAKU TIOHSITHH,
YCTAHABIIMBATh WX B3aMMOCBS3b, HMCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHATUS
MPHU ONMCAHUM COCTAaBA, CTPOCHUS U MPEBPAICHUN OPraHUYECKUX COCIUHEHUM;



c(hOpMUPOBAHHOCTh YMEHUI HCMOIH30BaTh XUMUYECKYIO CUMBOJIHUKY JIJIS
COCTABJICHHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILEHHOI)
GopMysl OpPraHMYECKHMX BEIIECTB M ypPAaBHEHUH XHUMHUYECKUX PEaKIuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB I WIUTHOCTPALUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAIIICKHOCTh U3yUEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIpPEACIIEHHOMY
KJIacCy/TpyIine COeAMHEeHU (YTJIeBOJOPOJIbI, KHUCIOPOA U a30TCOAEpKallne
COCIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHs), JaBaTh MM Ha3BaHUSA IO
cuctemarnyeckoit Homenknatype (IUPAC), a Takke IpUBOIUTH TPUBUATHHbBIE
Ha3BaHUS OTAEJbHBIX OPTaHMYECKHX BEIECTB (3TUJIEH, MPONMUJIECH, alleTUJIEH,
STUJICHTIIMKOJb, TIUIEPUH, GEHOM, GopMabIerl, alleTalbIeru ], MypaBbUHas
KHCIIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBAas KHCJIOTa, CTE€apUHOBAas KHUCIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c()OPMHUPOBAHHOCTh YMEHHS OINpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYEeCKUX COCUHEHUSAX (OJUHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHSI NMPUMEHATH IMOJOKEHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtiepoBa miii OOBSICHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MAacCChI
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMI  XapaKTepU30BaThb COCTaB, CTPOEHHE,
(u3NUecKue U XMMUYECKUE CBOMCTBA TUIMYHBIX NPEICTABUTENICH PA3TMYHbIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, dTWJIECH, NPOIUJIEH, AllETUJIEH,
Oyranuen-1,3, metunOytaaueH-1,3, 6€H3071, METAHOJ, 3TAHOJI, YTUICHTJIUKOJb,
[NIMLEPUH, (PEHOJI, alleTalbIETU ], MypaBbUHAA U YKCyCHasi KUCIOTHI, TIII0K03a,
Kpaxmaji,  LeJUII0JIo3a, aMUHOYKCYyCHasi  KUCIOTa),  WILIIOCTPUPOBATH
FeHETUYECKYI0 CBSI3b MEXKJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIMI C UCTIOIb30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEpHU30BaTh HMCTOYHUKH
YIJIEBOJOPOJAHOTO ChIpbsl (HE(Th, MPUPOIHBIA Ta3, Yrojib), CHOCOOBI HUX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOAMTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEILIECTBA WIIM MPOIYKTa
peaklMH MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOIO W3 HCXOIHBIX
BELIECTB MJIU MPOAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHUM BJIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METO/aX HAyYHOrO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB
U XUMUYECKUX  sIBJEeHUU  (HAOJIOJIEHWE, W3MEpPEeHHE, OIKCIICPHUMEHT,
MOJICJIMPOBAHMUE), HCMOJb30BATh CUCTEMHBbIE XHUMHUYECKUE 3HAHUS IS
NPUHATHUSL PEIIEHUA B KOHKPETHBIX >KU3HCHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BELIECTBAMHU U UX PUMEHEHHUEM;

c(OpMHPOBAHHOCT, ~ YMEHMI  CcOOJIIOaTh  TpaBWjia  IOJIb30BAHUSA
XUMHUYECKON MOoCcyAoi U J1abopaTOpHbIM O0OpYyJOBaHUEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU IO BBIMOJHEHUIO
71a00pPATOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (IIpPEeBpallleHUs] OpPraHMYEeCKUX BEIIECTB MpPU HarpeBaHUM,
NOJIy4eHHE OJTWICHa M U3YYEHUE €ro CBOMCTB, KAaue€CTBEHHbIC pPEaAKIINU
OpraHUYeCKUX BEIIECTB, JEHATypalus OEJIKOB MNpU HarpeBaHUU, IIBETHBIC
peakuuu OETKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BeleCTBaMH M J1abOpaTOpHBIM O0OpPYJOBaHUEM, MPEACTABIAThH



pe3yibTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOPMYyIMpPOBaTH BBIBOJBI Ha OCHOBE JTHUX
pE3yIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMECHHM KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpPMALIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCOBOMU
uHdopmaruu, TaTEpHET N IpYyTHX);

chOpMHPOBAHHOCTh YMEHHUH  COOJIOJATh MpaBWiIa  SKOJOTUYECKH
IIEJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYIOBOH JACSITEIBHOCTH B IEISAX
COXpaHEHUsI CBOErO 3J0POBbS M OKPYXaroUIEHd MPUPOIHON CpEIbl, OCO3HABATH
OTIAaCHOCTH BO3ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BeIlleCTB, MoHUMas cMbici noka3arens [1JIK, noscHATh Ha mpumepax CrocoObl
YMEHBIIIEHUS W TPEAOTBPAICHUS WX BPEIHOTO BO3JCHCTBHUS HAa OPTaHU3M
YeJI0BEKa;

JUIsl 00YUaIOIINXCSI C OTPAHUUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHUE
MIPUMEHSATH 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOJAaX IMO3HAHUS BEIICCTB U
XUMUYCCKUX SBJICHUH;

JUISL CIETBIX U CHAa0OBUASAIIMX OOYyYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpaling npna  3anucu
XUMUYECKUX (HOpMYIIL.

11 KUIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOIas U HeopraHuyeckas
XUMUSD» OTPaXkKaroT:

c(pOpPMUPOBAHHOCTb MPEACTABICHUI: O XHMHYCCKOH COCTaBIIIONICH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTUYECKHUX
3a/la4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 3I0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XMMHMYECKMX 3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XUMHUYCCKHIA 3JIEMEHT, aToOM, W30ToII, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, JJICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, XHUMUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAsI, METAJUIMUECKasi, BOJIOPOIHAS), KPUCTAIIMUECKAs
pPELIETKA, TUIIBI XUMAYECKUX PEAKIIHUM, pACTBOP, AIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJINTUYECKAS JHUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUYECKON peakiuu, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXpPAaHEHUS MACChl BELIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS
SHEPruMu MPU XUMHYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN S3BIK
XMMHWHU, MHUPOBO33PCHUECKHE 3HAHMS, JIeKAlMe B OCHOBE IOHMMAaHMUS
NPUYMHHOCTH M CHUCTEMHOCTH XHUMHMYECKUX SIBJICHUU, (HaKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJIy4YEHHWU W OE€30MaCHOM HCMOJIb30BAHUU
BOKHEUIIINX HEOPraHUYECKUX BEIICCTB B OBITY U MPAKTUUYECKOU JEATEIBHOCTH
YEJIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUHN BBISBIISATh XapaKTepHbIC NMPU3HAKKU TOHSATUH,
YCTAHABIIMBATh HMX B3aMMOCBSI3b, HMCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATUS
IIPY OMHUCAHWU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY IS
coctaBieHuss (GOpMyJ BEUIECTB W ypaBHEHUH XMMHYECKUX pEaKIIHid,



cuctremarnyeckyro HoMmeHknatypy (IUPAC) u TpuBHanbHBIE Ha3BaHUS
OTZIETbHBIX HEOPTAHMYECKUX BEIIECTB (YrapHblid ra3, yriaeKuciblid ra3, aMMuax,
rai€Hasi i3BeCTb, Heral€Hasi H3BeCTh, IUTHEBAS COJA, TUPUT U JPYTHE);

chOpPMUPOBAHHOCTh YMEHUN OMPEIENATh BAJCHTHOCTh U CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COEAUHEHUSAX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KOBAJEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCIMHEHHSIX, THUIl KPUCTAJUIMYECKOW pEmETKH KOHKPETHOIO BEIEeCTBa
(aToMHas1, MOJIEKYJIsIpHAsi, MOHHASI, METAIUIMYECKAs ), XapaKTep CPeAbl B BOJHBIX
pPacTBOpaxX HEOPTraHUYECKUX COECTUHEHU;

c(hOpMUPOBAHHOCTH YMEHUI yCTaHaBJIMBAaTh MPUHAIIEKHOCTb
HEOPraHMYECKUX BEIIECTB M0 MX COCTaBY K ONpeAeiIEHHOMY KIaccCy/Tpymie
COCIMHEHHH (MPOCThIE BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHJBI,

OCHOBAHUSI, KUCIIOThI, aM(OTEPHBIE TUIPOKCUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICT MEPUOIUUECKOTO 3aKOHA
. W. MengeneeBa U AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
O0OBSICHUTEILHYIO Y POTHOCTUYECKYIO QYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHHMI XapaKTEpU30BaTh DJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX 3JeMeHTOB |—4 mepuonoB Ilepnoanyeckol CHCTEMBI
XUMHUYECKHUX 3eMeHToB JI. M. MennesneeBa, UCMOIb3ys MOHATHA «S-, pP-, d-
AJIEKTPOHHBIE  OpOUTAIW»,  «IHEPreTUYECKUE  YPOBHU»,  OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKMX DJJIEMEHTOB M UX
COEIMHEHUN MO Mepuoaam u rpynnaM llepuoanueckor CUCTEMbl XUMUYECKUX
anemeHToB /. 1. MeHaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHUE CBONCTBA HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE MEHETUUECKOMN CBS3U MEXAY HEOPTaHUYECKUMU
BEILIECTBAMU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKIUU T10
Pa3JIMYHBIM MPU3HAKAM (YUCIY M COCTaBY PEarupyrollyux BelECTB, TEINIOBOMY
addeKTy peakiuu, N3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, OOPAaTUMOCTH
peaKIMM, YYaCTHIO KaTaanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABJISITh YPABHEHUS PEAKIIUA Pa3TUUHBIX
TUIOB, TIOJHBIE W COKpAaIlEHHbIC YpaBHEHHUS pEakIMid HOHHOTrO OOMEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX 3TH PEAKIIUU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHUN TMPOBOAUTH PEAKIMH, TOITBEPKIAIOIINE
Ka4eCTBEHHBIA COCTaB PAa3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIO3HABAThH
ONBITHBIM ~ TYyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIUTEJIHHO-
BOCCTAHOBUTEJIBHBIX pPEAKIMl IMOCPEJCTBOM COCTABJICHHUS AJIEKTPOHHOTO
OajlaHca ATUX peaKIIUii;

chOPMHUPOBAHHOCTh ~ yMEHUM  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakiuu OT Pa3udyHbIX (PAKTOpPOB; XapakKTep CMeEUIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/ICUCTBUS (IPUHIIUI
Jle lllaTense);

c(hOpPMHUPOBAHHOCTh YMEHHUW XapaKTepU30BaTh XUMHYECKUE MPOLECCHI,
JIeXKalMe B OCHOBE MPOMBIIICHHOTO MOJYyYEeHUS] CEPHOUM KUCJIOThI, aMMHaKa, a
TaKxe CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYUYHBIX MPUHIUIIAX U
AKOJIOTMYECKUX MTPoOIeMax XUMUUECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYMCICHUSI C MCIOJIb30BAHUEM
MOHSTHUS «MAaccoBasi J10Ji BEIIECTBA B paCTBOPE», 0ObEMHBIX OTHOILIEHUI ra30B



IpM XHMHYECKHX pPEakKUUsX, Macchl BellecTBa WJIM OO0ObEMa Tra3oB IO
U3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce€ WIH O00bEMY OIHOTO H3
YYacTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO >(PQeKTa peakiru Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChl BEILIECTB, TPEBPAILECHHS U COXPAHEHUS SHEPTHH;

chOpPMUPOBAHHOCTH ~YMEHMH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYJOBAaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBINOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATh M BBHIMOJIHITH XUMHUYECKUH
AKCIIEPUMEHT (Pa3JI0KEHUE NEPOKCUAA BOJOPOA B IPUCYTCTBUH KaTaJIN3aTOPa,
ONpENENeHUE CpeAbl PAcTBOPOB BELIECTB C IMOMOUIIbIO YHUBEPCAIBHOIO
WHANKATOpa, BIUSHUE pPa3IHYHbIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOH
peaKlMK, peaklUuu HMOHHOro OOMEHa, KAaYeCTBEHHbIE peakuuu Ha cyibdar-,
KapOoOHaT- W  XJOPUJ-aHUOHBI, HAa  KAaTUOH  AaMMOHHS,  pELIECHUE
AKCIIEPUMEHTANBHBIX 3a7ad 1o TemaM «Meramibe»y u  «Hemeramis») B
COOTBETCTBUM C MpPaBWIAMH TEXHUKH O€30MACHOCTU MpH OOpalleHHH C
BEILIECTBAMH M Ja0OpaTOpHBIM OOOPYJOBAaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO AKCIIEPUMEHTa B (POpME 3alMCH YPAaBHEHHI COOTBETCTBYIOIIUX
peakuuii 1 popMyJIMPOBAThH BBIBOJBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHUN KPUTHUYECKH AHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaUIo, TMOJy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHHKAIH, UHTEpHET U APYTHUX);

c(hOpMHUPOBAHHOCTh ~YMEHHMH  COOMIOJAaTh TMpaBWIa  HKOJOTHYECKHU
Le1eCO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOW [EATEIBHOCTH B LEISIX
COXPAHEHHsl CBOETO 3[0POBbsl U OKPYIKAIOMICH MPUPOIHON CPE/IBI, OCO3HABATH
OMAacCHOCTb BO3JEHCTBUA HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB,
noHuMas cmbici Tokazatenss [IJIK, mosicHATh Ha mpuMepax CHOCOOBI
YMEHBIIEHUS W TPENOTBpPAllEHUs] MX BPEIHOTO BO3JEHCTBHUS HA OPraHu3M
YeJI0BEKa;

JUTs1 OOYYarOIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HaHHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS CIICTIBIX U CA0OBUASIIMX OOYYaOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpalins npna  3anucu
XUMHUYECKUX dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMMmblI

KoaunuyecTBO 4acoB

JaeKkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PecypcChl

Bcero

KonTpoan
Hble
padoThI

IMpakTnuec
KHe
padoThI

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUH

IIpeamer
OPraHUYEeCKOU
xumuu. Teopus
11 CTPOCHHUS
OpPraHMYECKHUX
coenuHeHnd A. M.
bytineposa

Hroro no pasaciny

Paznea 2. Yraesogopoasnl

IIpenenbubie
2.1 YTIEBOIOPOABI —
aJIKaHbI

Henpenenbusie
YIJIEBOJOPOBL:
2.2 aJIKEHBI,
AJIKaJECHBI,
AJIKAHBI

53 Apomaruyeckue
' YIIIEBOIOPOIbI

IIpuponusie
HUCTOYHUKHU

2.4
YTIEBOIOPOAOB U

uX nepepadoTka

Hroro no pazgeny

13

Pazpnen 3. Kuciiopoacoaep:xamnue opranu

YECKHUE COCAMHCHUSA

3.1 Crupter. Geron

3

AJLIETUIbI.

3.2
KapGonossie

7




KHCJIOTHI.
CrnoxHuble 3¢upbl

3.3 VYraeBosl 3 2

Hroro no pazgeny 13

Pasznea 4. A3oTcoaepxainue oOpraHnyecKkue coeIuHeHus

AMUHEL
4.1 AMHUHOKHCIIOTHI. 3
benku
Hroro no pazgeny 3

Pa3zgea S. BbicokomoJieKky/JIIpHbIE COeIUHEHUSA

IT;macTmaccel.
5.1 2
Kayuyku. Bonokna
Hroro no pazneny 2
OBILIEE KOJIMYECTBO
YACOB I10 34 3

[TPOIT'PAMME




11 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)
o0pa3oBaTe/IbHbIE PeCypChl

No HanmeHnoBanme
- Pa3aeioB U TeM
n/n Kounrpoanr | IIpakruuec
NPOrpamMmbl
Bcero Hble KHe
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuonnueckas
1.1 pros 3
cucremMa
XUMHYECKHX
anemenToB 1. U.
Menneneesa
CrpoeHue BeliecTsa.
1.2 MHoroo6pasue 4
BEIICCTB
XUMUYECKUE
1.3 6 1 1
peakuuu
Hroro mo pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Meranbl 1
2.2 Hemeramibt 1 1
CBs3b
HEOPraHUYECKHUX 1
2.3 P 2
OpTraHUYECKUX
BEIIIECTB
Uroro mo pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO
34 2 3

YACOB I10 [TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC

n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHnTtpoJsb
HbIE
padoThI

IIpakTH4ec
KHe
padoThI

JlaTa
usyue
HUSA

DJIEeKTPOHHbBIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmer oprannyeckoit
XUMUH, €€ BOBHUKHOBEHHUE,
pa3BUTHE U 3HAUCHUE

Teopus cTpoeHus
OpPraHUYECKUX COeMHEHUN
A. M. bytneposa, eé
OCHOBHBIE TTOJIOXKEHUS

[IpencraBienue o
Kiaccuukanum
OpPraHHYECKUX BEIIECTB.
Howmenxkiarypa
(cucremaruueckas) u
TPUBUAIBHBIC HA3BAHUS
OpPTaHWYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

MertaH u 3TaH —
MIPOCTEUIINE NPEICTABUTEIN
aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPOIUIIEH —
IIPOCTEHMIINE PEICTAaBUTENIN
AJIKEHOB

[TpakTiueckast pabora Ne 1.
«[lomyuenue >TuiICHA U
U3yUYeHHE €ro CBOHCTB»

Ankanuensl. bytaauen-1,3 u
MeTmIoyTaaueH-1,3.
[TonydyeHne CHUHTETUYECKOTO
Kay4yyKa U pe3uHbI

10

AJIKVHBI; COCTaB U




OCOOEHHOCTH CTPOEHHS,
TOMOJIOTUYECKUU PSI.
A1eTunaeH — npocTenImii
MPEJICTAaBUTENb aJIKHHOB

11

Beruncnenus no ypaBHeHHUIO
XUMHYECKOW peaKuu

12

ApeHbl: OEH30J1 ¥ TOITYOIL.
TOKCUYHOCTH apEHOB

13

I'eneTnueckas cBI3b
YTJIEBOJIOPO/IOB,
MPUHAJICKAINUX K
pa3IMYHBIM KJ1accam

14

[IpupoaHbIe HCTOYHUKH
YIJIEBOAOPOAOB: MIPUPOAHBIN
ra3 " MOIyTHbIE HEe(TIHbIC
ra3bl, He()Th U POJYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: MIPUPOAHBIN
ra3 " MOIyTHbIE HEe(TSIHbIC
ra3bl, He()Th U MIPOIYKTHI €€
nepepadoTKu

16

KonTponbnas padota no
pazaeny «YTriaeBogopOab

17

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bopopoanas cBsizb

18

MHoOroatoMHEbIE CIIUPTHI:
STUJICHTJIMKOJIb U TTIMLHCPHUH

19

deHou: CTPOCHUC MOJICKYIJIBI,
(I)I/I3I/I‘-ICCKI/IC N XUMHWYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC

20

Anpaeruapl: hopMaIbaeTHI
U aneTranbiaerua. AueToH

21

OZIHOOCHOBHBIE MPEICTbHBIC
KapOOHOBBIEC KUCIIOTHI:
MypaBbUHAs U YKCYCHast

22

[TpakTiueckast pabora Ne 2.
«CBoticTBa pacTBOpa




YKCYCHOM KHCIIOTBI»

23

CreapuHOBas M OJICHHOBAS
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

24

Mbuia Kak COJTH BBICIITHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIEE AEHCTBUE

25

CrnosxHble 3(hupsl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCJOT. ['MaposIn3 CI0KHBIX

3¢upoB

26

XKupsr: ruaponus,
IpUMEHEHUe, OnoJIornyecKas
POJIb KUPOB

27

VYTneBoabl: COCTaB,
KJ1accuukarms.
Baxuneimmue npeacTaBuTeNu:
TIIF0K03a, PPYKTO3a,
caxaposa

28

Kpaxman u nemnronosa kak
IIPUPOJHBIE ITOTUMEPBI

29

KonrtponbHas padora no
paszzneiy
«Kucnopoaconepxariue
OpTraHUYeCKHe COSTUHEHUS/
Bceepoccuiickas
poBepoyHas pabora

30

OO01mmas xapakTepucTHKa
a30TcoJepKaIINX
OpPTaHUYECKUX COCTUHEHUM /
Bcepoccuiickas
poBepoyHas paborta

31

AMHHBI: METHIIAMHUH U
AHWJINH

32

AMMHOKHUCIOTEI KaK
amM(OoTepHbIe OpraHNYECKHe
COEIMHEHMS, UX
OMOJIOrMYECKOEe 3HAUYECHHE.
IMentunael. benku kak




IIPUPOJHBIC
BBICOKOMOJIEKYJISIPHBIC
COEUHEHUSA

33

OCHOBHHG IIOHATHUA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHUI

34

OCHOBHBIG METOAbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. [ImacTMaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

34

11 KITACC

n/n

Tema ypoka

KoaunuyecTBO 4acoB

Jlara
usyue
HUS

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchI

Bcero

Kountpo
JIbHBIE
padoThI

IIpakTHYeck
ue padoTbl

XUMUYECKHUI IJIEMEHT. ATOM.

DneKkTpoHHas KOH(puUrypauus
aTOMOB

[Iepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMUYECKUX DJIEMEHTOB /.
H. MengeneeBa, ux CBs3b C
COBPEMEHHOU TEOpHUEN
CTPOEHHUs AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKUX
JJIEMEHTOB U UX COCAVUHEHUN
I10 TPyIIaM U IEPUOJAM.
3Ha4YeHME NEPUOIUIECKOTO
3aKOHA U CUCTEMBI

XUMHUYECKuX dyemenToB . 1.

MenpeneeBa B pa3BUTHH




HayKH

CtpoeHue BelecTna.
XUMHU4YECKas CBA3b, €€ BUIbI;
MeXaHU3MbI 00pa30BaHU
KOBaJICHTHOM CBS3U.
Bonopoanas cBs3b

BanenTHocCTb.
DNEeKTPOOTPULIATETLHOCTb.
CreneHb OKUCIIECHHUS.
BemectBa MOIEKyIIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsATHE O IUCIEPCHBIX
cucremax. Mctuansie n
KOJUIOUTHBIE PACTBOPBI.
MaccoBast 101151 BeLIeCTBa B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYeCKUX
coenuHeHuil. ['eHeTnueckast
CBSI3b HEOPraHMUYECKUX
BEIIECTB, pa3IMYHBIX KJIACCOB

Knaccudukanus XuMuueckux
peaKunii B HEOPraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHUsI MacChl BELIECTB;
3aKOH COXPaHEHHUS 1
MPEBPAILECHUS SHEPTUU TTPU
XUMHYECKUX PEAKIUAX

CKopocTh peakIui.
OOpaTumble peakilii.
XHUMHUYECKOE paBHOBECHE

10

[TpakTuyeckast padora Ne 1.
«BnusHuE paznTuIHBIX
(hakTOpOB Ha CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DNeKTpoNIuTHYECKast
mucconuanus. Iloasarue o
BOJIOPOJIHOM TOKa3aTese
(pH) pactBopa. Peakuuu




noHHOTrO oOMeHa. ['maponus
OpPraHUYECKUX U
HEOPraHUYeCKUX BEIICCTB

12

OKHCIUTEIBHO-
BOCCTAaHOBUTEJILHBIE
peaxiuu. [lonsarue 06
AJIEKTPOJIM3E PACIIaBOB U
pacTBOpPOB CoJeit

13

KonrtponsHas pabora no
pazaeny «Teopernueckue
OCHOBBI XUMUI»

14

MerTaniel, UX ITOJIOKEHHE B
IIepunonnueckoii cucreme
XHMHUYECKUX dJIEeMEHTOR /1.
. Menneneesa u
0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3ndecKkue
CBOMCTBAa METAJIJIOB

15

CrnaBbl METaJIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJIOB

16

XHMHYECKHE CBOMCTBA
BaYKHEHUIITUX METAJIOB
(HaTpuii, Kanui, KaabIHid,
Mar"uii, amrOMUHUIN) U UX
COE€TMHEHUH

17

XHMUMHUYECKHE CBOMCTBA
Xpoma, MEIU U UX
COCTMHCHUN

18

XMMHUYECKUE CBOUCTBA
IIUHKA, JKeJie3a U UX
COCTMHECHUN

19

[IpaxTuueckas padora Ne 2.
"Pemenue
AKCIEPUMEHTAIIbHBIX 33/1a4
1o TemMe «MeTauisi»"

20

Hemerainbl, ux nosoxxeHue B
IIepuonnueckoi cucreme
XUMHYECKHX 3JIEMEHTOB /]
N. Menneneesa u




0COOEHHOCTH CTPOCHHS
aTOMOB

21

DuU3NYECKUE CBOKCTBA
HEMETAJUIOB. AJUIOTPOIUSA
HEMETAJUIOB (Ha MpUMepe
KHCIIOpoJia, cephl, hocdopa u
yriIepo/a)

22

XUMHUYECKUE CBOUCTBA
raJioreHoOB, CEpPhl U UX
COCTMHEHUN

23

XnuMHYecKre CBOMCTBA a30Ta,
dbocdopa 1 UX COSTUHCHHIA

24

XHUMHYECKHE CBOMCTBA
yIJepoJia, KpEMHUS U UX
COeTMHEHUN

25

IIpyuMeHeHnEe BaXKHEUIITNX
HEMETAJUIOB U UX
COCIMHEHU I

26

O06001enue u
CHCTeMaTH3anus 3HaHU| 110
TeMe «HemMeTamibry».
Brruucnenus mo ypaBHeHUSIM
XUMHYECKUX PEAKIUN 1
TEPMOXUMHUYECKHE PACUETHI

27

IIpakTruyeckas padora Ne 3.
«Pemenue
AKCIIEPUMEHTAIIBHBIX 3a7a4
o reMe "Hemeramns"»

28

KonTponbHas pabota mo
TeMaM «MeTajuiey U
«HemeTtaminy

29

Heopranunueckue u
OpPraHUYECKNE KUCIIOTHI.
Heoprannueckue u
OpraHUYEeCKHUEe OCHOBAHUS

30

AmdorepHbie
HEOPTaHUYECKHE U
OpTraHWYECKUE COCTMHEHUSI.
I'eneTnueckas cBsI3b
HEOPraHWYECKUX 1




OpraHn4C€CKUX BCHICCTB

31

Ponb xumun B obecrieueHUN
JKOJIOTHYECKOM,
SHEPreTUYECKON U MUILEBOMU
0€30MacHOCTH, Pa3BUTUHU
MEIULIUHBI

32

[IpencraBnenust 06 0OMUX
Hay4HBIX TPUHIIUIAX
MIPOMBIIIJICHHOTO TOy4YEeHUS
Ba)KHEUIIINX BEIIECTB

33

YenoBek B MuUpe BEUIECTB U
MaTepHualoB

34

Xumus 1 3A0POBLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KUIIACC
Koxa npoBepsiemoro IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
pe3yJbTara o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
1 Teopernyueckre OCHOBBI OPraHMYECKON XUMHUU
ChopMupoBaHHOCTh  TPEACTABICHUH O  XUMHYECKOH  COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XMMHUM B TO3HAHUU SIBJICHHUI
11 npupoabl, B (OPMHUPOBAHWM MBIIIICHUS ¥ KYJbTYphl JIMYHOCTH, €€

(YHKIIMOHATTLHOW TPAMOTHOCTH, HEOOXOJAMMOM JUISI PEUICHHUS MPAKTUYCCKHX
3a/1a4 U IKOJIOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U
MPUPOIHON Cpese

Brnagenne  cuctemMoi = XMMHMYECKMX ~ 3HAHMM,  KOTOpas  BKJIIOYAET:
OCHOBOTOJIAraroime MOHSTHS (Monexyna, BaJICHTHOCT,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCICHMS, XHUMHUYECKas CBS3b, MOJb,
MOJIIpHAsi Macca, MOJIIPHBIA OO0BEM, YIIIEPOIHBIA CKeleT, (PyHKIHOHAIbHAs
rpynmna, paadkai, H30MEepHsi, U30MEpbI, TOMOJIOTMUECKUU psJl, TOMOJOTH,
YIIEBOIOPOABI, KUCIOPOJ- M a30TCOAEpIKAIlUe COEAUHEHHUs, OMOJOTHYECKH
1.2 aKTUBHBIE BellecTBa (YIJIEBOABI, JKUPBL, OEIKH), MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, BHICOKOMOIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOro CTpoeHHs opranudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3bIK XUMUH, PAaKTOIIOTUYECKUE CBEACHHUS O
CBOMCTBax, COCTaBe, MOJYyUYEHUU M OE30MAaCHOM HCIIONBb30BAHUM Ba)KHEHIIINX
HEOPTraHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY U MPaKTUYECKOU
JeSATEIbHOCTH YEJIOBEKa

ChopMupoBaHHOCTb yYMEHHUI BBIABIATH XapaKTEpHble NPU3HAKU TOHITHUH,
1.3 YCTaHABJIMBAaTh UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHUS
IIPU ONKCAHUM COCTaBa, CTPOCHHUS U NMPEBPAIICHUI OpraHMYeCKUX COeAMHEHU

c(OpPMHUPOBAHHOCTh YMEHUW HCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY IS
COCTaBJICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOM )
14 dbopMynT OpraHMYeCKHMX BEIIECTB M ypPaBHEHUH XUMHUUYECKHX PEaKIIUH,
W3TrOTABIIMBATh MOJEIH MOJIEKYJI OPTaHWYECKUX BEIIECTB JUTSl WILTIOCTPAIHA
WX XUMHUYIECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS

ChopMupoBaHHOCTh YMEHHH yCTaHAaBIUBaTh HPUHAAJIECKHOCTh H3YUYEHHBIX
OpPraHUYECKUX BEIIECTB MO0 UX COCTABY U CTPOCHHIO K ONpPENeTIEHHOMY KJIaccy
1.5 (rpynne) coenuHeHHH (YTJIEBOAOPOMBI, KHCIOPOJ M  a30TCOAepKallue
COEJMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTh UM Ha3BaHMA IO
cucrematnyeckoit Homenkinarype (IUPAC)

1.5 ChopMUpOBaHHOCTE YMEHHUS OMNPEACNSATh BUABI XUMHYECKOW CBS3H B




OpPraHMYECKUX COCAMHEHUSX (OMHApPHBIE U KPaTHbIE)

1.6

ChopMUpOBaHHOCTE YMEHHUS TIPUMEHSThH: TIOJOXKEHUS TEOPUU CTPOCHUS
opranmueckux BemectB A.M. ByrtiepoBa mns OOBSICHEHHS 3aBUCUMOCTHU
CBOWCTB BEIIECTB OT KX COCTaBa M CTPOECHUA; 3aKOH COXPAHEHUS MAacCChl
BEILIECTB

yl"J'IeBO,HOpOI[BI. Kchopoz[cozlepmamHe N a30TCOoACPKAINNE OPraHUYCCKUC
COCIUHECHUSI. BBICOKOMOJ'IeKy.TIHpHBIe COCOAUMHECHUA

2.1

CdopmupoBaHHOCTh YMEHUN TPUBOJIUTH TPUBUAIBHBIE HA3BAHUS OTICIBHBIX
OpraHWYECKUX BEIIECTB (ITUJICH, TMPONWICH, AaleTUJICH, STUJICHIIUKOJb,
rmnepud, ¢enon, Qopmanpaerua, ameraibACTHA, MypaBbHHAs KHUCIOTA,
YKCYCHasi KHUCJIOTA, OJIEMHOBAs KHCJIOTA, CTEApUHOBAas KHCIOTA, IJIKOKO3a,
(bpyKTO3a, Kpaxmall, [eJUTF0JI03a, TIUIIIH )

2.2

CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTpOeHUE, GU3HUECKUe
U XHMHYECKHE CBOHCTBA THIHYHBIX IPEACTABUTEIICH PA3IMYHBIX KJIACCOB
OpraHWYECKUX BEIIeCTB (METaH, »OTaH, OTWJICH, NPOINWICH, alleTUJICH,
Oyraauen-1,3, MmetunOytaguen-1,3, 6eH3011, METaHOII, STAHOJ, ATHJICHTJIUKOb,
TIIMLepuH, GEeHO, alleTaableru], MypaBbuHasl U YKCYCHasl KHCIIOTHI, TJIFOKO34,
Kpaxmall, [IeJUTI0JI03a, aMIHOYKCYCHAsl KHCIIOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCEHUA WIUTIOCTPUPOBATHE I'CHCTHYCCKYHO CBA3b MCKAY
TUIIMYHBIMU IIPCACTABUTCIIEIMA PA3JIMYHBIX KJIIACCOB OPraHMYCCKUX BCIHICCTB
YpaBHCHHUAMU COOTBCTCTBYHOIIUX XHUMHUYCCKUX peaKHI/Iﬁ C HCIIOJIBb30BaHHUCM

CTPYKTYPHBIX opMyT

2.4

ChopMHUpPOBAaHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKU YTIIEBOJIOPOIHOTO
CeIpbsi (HedTh, NPUPOIHBINA Ta3, Yrojib), CHOCOOBI WX TepepaboTKu U
MPAKTUYECKOE MPUMEHEHUE MPOTYKTOB IepepaboTK

XUMHUA U KU3Hb. PacuéTrl

3.1

ChopMHUpPOBAaHHOCT, YMEHHMM BIIAJIeTh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'0 TO3HAHMSI, UCIIOJIb3YEMbIX B XMMHH IPU U3yUYEHUU BEIIECTB
U XUMHMYECKHUX sIBICHMH (HaOmoJaeHue, HW3MEepeHue, OSKCIEPUMEHT,
MOJIETUPOBAaHUE), MCMOJIb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHMUS IS
MPUHATHS PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsiX, CBS3aHHBIX C
BELIECTBAMU U UX NPUMEHEHHEM

3.2

CdopmupoBaHHOCTh YMEHUN COONIOAATh MPaBHiia MOJIH30BAHUS XUMUYECKON
MOCYZI0N U J1abopaTOpHBIM 00OpYAOBaHUEM, a Tak)Ke MpaBHUiia OOpaIeHHs C
BEIIECTBAMM B  COOTBETCTBUU C HHCTPYKUUSAMH TIO  BBINOJIHEHUIO
1a00PATOPHBIX XUMUYECKHX OIBITOB

3.3

ChopMHUpPOBAaHHOCT, yMEHUW IUJIAHUPOBATh M BBHIMOJHATH XWMHYECKHUI
OKCTIIEPUMEHT (TIPEBpAIIEHUS] OPTaHWYECKUX BEIIECTB TIPH HArpeBaHUU,
MOJYyYEHUE OHTUJIEHA M M3YYEHHWE €ro CBOWCTB, KA4€CTBEHHBIC PEAKIIMHU
OpTraHWYECKUX BEIIECTB, JEHATypauusi OEIKOB MpU HArpEeBaHWM, I[BETHHIE




peakuuu OEIKOB) B COOTBETCTBUU C IMpaBWJIaMU TEXHUKH OE€30MACHOCTH IPH
oOpallleHuu ¢ BellecTBaMH U JIaDOopaTOPHBIM O00OpYAOBaHUEM; MPEICTABIATH
pe3ynbTaThl XUMHYECKOrO OJKCIEepUMEHTa B ¢opMe 3alucu ypaBHEHH
COOTBETCTBYIOIIMX peakuuil U (QOpPMYIUPOBATH BBIBOJABI Ha OCHOBE ATHX
pE3yJIbTaToOB

3.4

ChopMupOBaHHOCTH YMEHHH TMPOBOAMTH BBIUMCIECHUS 1O XUMHUYECKUM
ypaBHEHHAM (Macchl, 00bEMa, KOTMYECTBA UCXOAHOTO BEIIECTBA WIIH MTPOAYKTA
peaKkuy 1O HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BELIECTB MJIM IPOAYKTOB PEAKIIMH)

3.5

ChopMupoOBaHHOCTh YMEHUN KPUTHYECKH aHAIU3HPOBATh XHUMHUYECKYIO
nH(pOpMaLIHIO, TMOTYYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEICTBA MAacCCOBOU
nHpopmanuu, cetb UHTEpHET u Apyrue)

3.6

ChopMHUpOBAaHHOCT, ~ yMEHUH  COOJIIOAATh  MpaBWiIa  JKOJOTMUYECKH
11eJIeCO00pa3HOr0 TOBEACHUSI B OBITY M TPYIOBOH NEATEIBHOCTH B IEJSIX
COXpaHEHUsl CBOErO 3/10pPOBbsl U OKPY KAOLIEH MPUPOJHON CPElbl, OCO3HABATH
OIMACHOCTb BO3/EUCTBUS HA KMBBIE OPraHU3MBbl OINPENEIEHHBIX OPraHUYECKUX
BelleCcTB, IoHUMass cmbicn mnokazarens I[IJAK (mpemenpHO jmomycTumoin
KOHIICHTPALMK), TOSACHATh HAa NOpUMEpax CrnocoObl yMEHBUICHHS U
NIPEAOTBPALEHUS UX BPEAHOIO BO3ACHCTBUS HA OPTraHU3M YEJI0BEKA

11 KUIIACC

Kon nposepsiemoro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o0mero 00pa3oBaHus

1

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

11

Bnanenue CHUCTEMOM XUMHYCCKUX 3HaHHI>i, KOTOpas BKJIFOYACT:
OCHOBOIIOJIararomue IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ QJICMCHT, aTOM, JJICKTPOHHAA
00011049Ka aroma, S-, p-, d'3J'IeKTp0HHLIC 0p6I/ITaJ'II/I aTOMOB, HMOH, MOJICKYIJIA,
BAJICHTHOCTB, OJJICKTPOOTPULATCIIBHOCTL, CTCIICHb OKUCJICHHUA, XHUMHNYCCKAA
CBA3b, MOJIb, MOJISIpHAasA Macca, MOJ'IHpHBIfI O6’béM, KpHUCTAJUINYCCKaA pCI_HéTKa,
THUIIBI XUMHWYCCKUX peaKLII/Iﬁ (OKI/ICJ'II/ITCJ'IBHO-BOCCT&HOBHTCJ’IBHBIC, OK30- H
SHAOTCPMUUCCKUC, PCAKIUU HOHHOI'O 06MeHa), pacTBOp, OSJICKTPOJIUTHI,
HC3JICKTPOJINTEI, SJICKTPOJIUTHYCCKAA Jucconuanys, OKHUCJIUTCIIb,
BOCCTAaHOBUTCJIb, CKOPOCTb XUMHYECKOMN pCaKkunu, XUMHUYICCKOC paBHOBCCI/IC);
TCOPUH U 3aKOHBI (TCOpI/IH 3JICKTpOJ'IHTH‘ICCKOﬁ Jucconuainuu, HepI/IO,[[I/I‘-ICCKI/Iﬁ
3aKOH ﬂI/I MCH,Z[CJ'ICCBa, 3aKOH COXpaHCHUA MaCCBI), 3dKOHOMCPHOCTH,
CHUMBOJIMYECKHUN  S3BIK XHUMHU, q)aKTOJ'IOI" NYCCKHUE CBCACHHA O CBOﬁCTBaX,
COCTaBcC, MOJIy4YCHUUN u 0e30macHOM HCIIOJIb30BaHU U Ba)KHEMIITHX
HCOPraHNM4YCCKNX BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIbHOCTH YCJIOBCKA

1.2

ChopMupoBaHHOCT, ~ yMEHUH  BBIABIATH  XapaKTepHbIE MPU3HAKU |




B3aMMOCBA3b H3YYCHHBIX HOHHTHﬁ, IIPUMCHATE COOTBCTCTBYIOIUE ITOHATHA
IIpru OIKUCaHWUHU CTPOCHUA H CBOMCTB HCOpPraHMYCCKUX BCHICCTB H HX
npeBpameHHfI; BBIABJIATh B3aMMOCBS3b XMMHYECKHX 3HAHWM C IIOHATHAMHU H
MNPEACTABICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX ITPECAMETOB

1.3

BnageHne oCHOBHBIMU METOJaMHU HAYyYHOTO ITO3HAHUS BEIECTB U XUMUUYECKUX
sBIeHU (HaOI0/IeHe, H3MEepeHHe, IKCIIEPUMEHT, MOJICTTHPOBAHNE)

14

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ OIpEACIIATh BaJICHTHOCTE U CTCIICHb OKHCJICHUSA
XUMHUYCCKUX OJIEMCHTOB B COCAMHCHHUAX  Pa3IM4YHOr0O COCTaBa, BH]
XHMHYECKOH CBS3H (KOB&J’ICHTH&H, HOHHAas1, MCTAJLNIMYCCKasd, BOI[OpO,Z[HaH) B
COCAMHCHUAX, THII KpHCTaHHquCKOﬁ peH_IéTKI/I KOHKPETHOI'O BCIICCTBA
(aTOMHaSI, MOJICKYJISIpHAsA, MOHHAs, MeTaJ’IJ’II/I‘IGCKaﬂ)

1.5

ChopMupoBaHHOCTH yMEHHUH ONpenensaTh XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI

1.6

CdopmMupoBaHHOCTh yMEHHS KJIacCU(DUIMPOBATh XUMHUYECKHE PEAKIUH I10
pa3IMYHBIM IpU3HAKaM (YUCITY U COCTaBy pearnpyrolifX BEIIECTB, TEIIOBOMY
sbdekTy  peakuuu, U3MEHEHHI0 CTENEeHEeW  OKHCIEHHS  SJIEMEHTOB,
00paTUMOCTH peakliy, YYaCTHIO KaTalln3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHUN COCTaBJIATh YPAaBHEHUS PEAKIMI pa3IHMuHBIX
TUTIOB, TOJHBIE M COKpAIICHHBIE YpaBHEHHs peakluid HOHHOrOo OOMeHa,
YUUTHIBAs YCIOBHSI, TPU KOTOPBIX ATH PEaKUU UAYT 10 KOHIIA

1.8

CdopMupoBaHHOCTb YMEHUH MPOBOAMTH PEAKLIMH, IOATBEPKIAIOIINE
KA4eCTBEHHBIM COCTAaB PA3JIMYHBIX HEOPTaHMYECKUX BEIECTB, PAclO3HABaTh
ONBITHBIM  IyTEM  HOHBI, NPUCYTCTBYIOIIME B  BOJHBIX  PaCTBOpax
HEOPraHNYECKHUX BEIIECTB

1.9

CopMUpOBaHHOCTh  YMEHHH  pacKpblBaTh  CYIIHOCTb  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKUUHA TOCPEICTBOM COCTaBIICHUSI 3JIEKTPOHHOTO
OanmaHca STUX peaKiui

1.10

CdhopMHpPOBaHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKIMu OT Pa3IUYHBIX (PaKTOPOB

1.11

CdopMUpoOBaHHOCTh YMEHHH OOBSICHATH XapaKTep CMEIIEHUS XHUMHYECKOTO
paBHOBeCcHsI B 3aBHCUMOCTH OT BHENIHEro Bo3jaeWcTBus (mpuHimm Jle
[TaTenne)

OGIJ.Ia}I 1 HCOPraHUYCCKasA XUMUA

2.1

ChopMupoBaHHOCT YMEHHMH pacKpblBaTh cMbIch [leprognueckoro 3akoHa
AWM. MenneneeBa U AEMOHCTPUPOBATH €0  CUCTEMATU3HMPYIOIIYIO,
OOBSICHUTENBHYIO ¥ IPOTHOCTUYECKYIO (PYHKIIUU

2.2

CdopmMupoBaHHOCTH YMEHHI XapaKTepHU30BaTh FIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 1eMEHTOB 1—4 nepronoB [lepuonnueckoi cHCTEMBI XUMUYECKHAX
anemenToB J.M. MenneneeBa, MCHOb3ysl MOHATHS «S-, P-, d-3JEKTPOHHBIC
OopOMTaNIN», «IHEPreTHUECKUE YPOBHU», OOBACHATh  3aKOHOMEPHOCTH




M3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COCIMHEHUH O Mepruoam U
rpynnam [lepuoauueckoit cuctembl xuMuueckux sneMenToB J[.M. Menaeneesa

2.3

CdopMUpOBaHHOCTH ~ yYMEHHUW  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHUYECKHX BELIECTB PAa3jIUYHBIX KJIACCOB,
MOATBEPK/IATh CYIIECTBOBAaHUE TEHETHUYECKOUM CBSI3M MEX]1y HEOPTraHUYECKUMHU
BEILECTBAMH C IMOMOIIbIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

2.4

CdopmupoBaHHOCTD YMEHHH yCTaHaBIUBAaTh MIPUHA]ICKHOCTD
HEOPraHMYECKUX BEIIECTB M0 UX COCTaBY K OINpeAenEHHOMY Kiaccy (Tpyrmie)
COCIMHEHUIN (MpOCThle BelIeCTBA — METalIbl M HEMEeTaJUIbl, OKCHUJBbI,

OCHOBAaHMA, KHUCJIOTHI, aM(l)OTepHI)Ie THAPOKCUDI, COJ'II/I)

2.5

ChopMupoBaHHOCT yYMEHUH HCHOJIB30BATH XUMHUYECKYIO CHMBOJHKY IS
coctaBiieHUs (OpPMYJ BEIIECTB M YPaBHEHHUH XHMMHUYECKHX pEaKUui,
cucrematnueckytro HomeHknarypy (IUPAC) wu TpuBnanbHbie Ha3BaHUS
OTJIENbHBIX HEOPraHMYECKUX BELIeCTB (yrapHblid Ta3, YIJIEKUCIbIA ras,
aMMuakK, raméHas HM3BECTb, Herami€Has H3BECTb, NUTbEBas COJA, MUPUT U

JApyrue)

2.6

CdopMupoBaHHOCTh ~ yYMEHUW  XapakTepus3oBaTh  (OMUCHIBATh)  OOIIKE
XMMHUYECKHE CBONCTBA HEOPraHMYECKHX BEIICCTB pa3IMYHBIX  KJIACCOB,
MOJITBEPXK/IaTh CYIIIECTBOBAHNUE I'EHETUYCCKON CBSI3U MEKIY HEOPraHHUECKUMHU
BEIIECTBAMH C TIOMOIILI0 YPABHEHUH COOTBETCTBYIONIMX XUMUYECKUX PEAKIINN

2.7

ChopMupOBaHHOCT, YMEHUH IUJIAHUPOBATH M BBINOJHATH XUMHUYECKHUIM
HKCIEPUMEHT  (pa3jioKeHHEe  MEepOKCHJIa  BOAOpOJAa B  HPUCYTCTBUH
KaTajau3aTopa, OIpPEIEICHUE Cpelbl pacTBOPOB BEILECTB C IOMOIIBIO
YHHMBEPCAJIbHOIO HHAMKATOpa, BIMSHHUE PA3IUYHBIX (AKTOPOB Ha CKOPOCTb
XMUMUYECKON peakIuy, peakllui HOHHOrOo 0OMeHa, KaueCTBEHHbIE peaKkluy Ha
cynbdar-, kapOOHAT- M XJOPHUJI-aHUOHBI, Ha KAaTHOH AaMMOHMHS, peIICHHUE
HKCIEpUMEHTANbHBIX 3a7ad mo TemaM «Mertamibsy u «Hemeramnby) B
COOTBETCTBUU C NpaBUIaMU TEXHHUKH O€30MacCHOCTH MpH OOpallleHUuH C
BEIIECTBAMHM M JIaOOpPaTOPHBIM 00OpPYAOBaHHEM; IPEICTABIATh PE3YJIbTATHI
XMMUYECKOT0 JKCIEepUMeHTa B (hopMe 3aliCH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTaTOB

2.8

ChopMHpPOBAaHHOCTH YMEHHI COONIOAATh MPaBHIA TOJb30BAHUS XUMHYECKOM
MOCY/IOM M J1abopaTOpHBIM 000PY/IOBAaHUEM, a TAKXKE IMpaBUjIa OOpAIICHHS C
BEIIECTBAMH B  COOTBETCTBUM C HWHCTPYKIHSIMH TIO  BBITIOJHEHHUIO
71a00PATOPHBIX XUMHUYECKHX OITBITOB

2.9

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCpU3oBaTb XUMHUUYCCKHUEC IIPOLICCCHI,
JIC)KAIUE B OCHOBC IIPOMBIIIIJIICHHOT'O TTOJTYYCHH A CCpHOﬁ KHUCJIOThI, aMMHakKa, a
TaKXC C(bOpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ 00 O6H_II/IX HAayYHBbIX NPpUHOUIIAX U
9KOJOTHYCCKHUX l'[pO6J'ICMaX XUMHNYCCKOT'O IMPONU3BOJACTBA

XUMHS U KU3Hb. PacuéThl




3.1

ChopMHpPOBAaHHOCTh  TPEJACTABICHUA O  XUMHUYECKOH  COCTaBIIAIOIICH
€CTECTBCHHOHAYYHOUW KapTUHBI MHUpPA, POJIU XHUMHHM B IO3HAHUHU SIBJICHHIA
OpUpPOAbl, B (OPMUPOBAHUU MBIIUIEHUS U KYJIbTYpPHl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTHU, HEOOXOIMMOM AJisi pelIeHUs] MPaKTHUYECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 30POBBIO U
MIPUPOAHON cpelie

3.2

ChopMupoBaHHOCT YMEHHH KPUTHYECKH aAHAJTU3UPOBATh XUMHUYECKYIO
UHPOPMALIMIO, TOJYYaeMyl0 M3 pPAa3HBIX HCTOYHHMKOB (CPEACTBa MAacCOBOM
KOMMYHMKaIUH, ceTb IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTH ~ yMEHMH  cOOJIOAaTh  MpaBWiIa  JKOJOTHYECKU
[[EIeCO00Pa3HOr0 TMOBEACHUS B OBITY U TPYAOBOH NEATENBHOCTH B IIENAX
COXPAHEHHUS CBOETO 37J0POBBS M OKPY KaIOIIEH MPUPOTHON CPEIb

3.4

Oco3HaBaTh OMACHOCTH BO3JCUCTBHUSI HA >KUBBIE OPraHU3MBbI OIMPEACIEHHBIX
BEIIeCTB, TOHUMast cMbIC Toka3atens [1JIK, moscHATh Ha mpumepax crocoObl
YMEHBUIEHUSI U TPEAOTBPALIEHUS WX BPEOHOTO BO3JCHCTBHUS Ha OPraHU3M
YeJI0BEKa

3.5

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ MMpOBOANTL BbBIYUCIICHUSA C HCIIOJIb30BAHHCM
MMOHATHUA «MACCOBasA HJOJIsI BCHICCTBA B PAaCTBOPCH, 00BEMHBIX OTHOIIECHHUH
ra3oB IIpH XUMHUYCCKHUX PCAKIUAX, MACCbl BCUICCTBA WU 00BEMa ras’oB IO
HN3BCCTHOMY KOJMYCCTBY BCIIECTBA, MACCEC UK O6’béMy OJHOIro u3
Y4aCTBYIOIIHUX B PCAKIUHN BCHICCTB, TCIIJIOBOI'O 3(1)(1)6KT8. pCakiuu Ha OCHOBC
3dKOHOB COXPpaHCHUA MACCBI BCIICCTB, IPCBPAIICHUA U COXPAHCHUS DHCPIrUA




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
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HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHHN

11

[IpenMer opraHuyeckol XUMHUU: €€ BOZHMKHOBEHHUE, PA3BUTHEC M 3HAUYCHHUE B
MOJYyYEHUU HOBBIX BELIECTB M MaTepUaioB. Teopus CTPOCHUS OPraHMYECKUX
coenuHeHuit A.M. BytiiepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (QOpPMYJIBI OpPraHMYECKUX BellecTB. ['omosyorus, wusoMepus.
XuMHUYECKasi CBSI3b B OPraHMYECKUX COCIUHEHUAX — OJUHAPHBIE U KpaTHBIC
cBsi3u. [lpencraBnenue o kiaccupuKayi OPraHnIeCKUX BEIIECTB

1.3

Homenkmnatypa  opraHuueckux  COEAMHEHHMHM  (cHUcTeMaruyeckas) W
TPUBUAIIbHBIC HA3BaHMS BAXXHEHIMX MPEACTABUTENEH KIACCOB OPraHMYECKUX
BEIIECTB

YrineBogopoibl

2.1

AnKaHbBl: COCTaB M CTPOEHUE, TI'OMOJIOTMYECKUH psan. Meran u 3TaH —
MpOCTEHIINE MPEACTaBUTENH AIKaHOB: (PU3MYECKHE M XMMUYECKUE CBOMCTBA
(peakuuy 3aMelIEHHs] U TOPEHUs), HAXOXJACHHWE B IMPUPOJE, MOJyuYeHUE U
IIPUMEHEHHE

2.2

AJKeHBI: COCTaB M CTPOCHUC, TOMOJIOTHYECKHUI pAan. OTUIIEH U MMPOIUJICH —
HpOCTeI\/'IIJ_II/Ie NpeACTAaBUTCIIN AJIKCHOB!: (I)I/ISI/ILIGCKI/IG U XHMHUYECKHE CBOMCTBA
(peaKI_II/II/I THAPUPOBAHUA, TAJIOICHUPOBAHUWA, THUApATANN, OKHCICHUA U
HOJ'II/IMepI/ISaI_[I/II/I), INOJIYYCHHUC U ITPUMCHCHUC

2.3

Ankanuensl: OyramueH-1,3 u merunOyraauen-1,3: crpoeHue, BaxHeHIne
XUMHYECKHE CBOICTBa (peakrust MOJIMMEPU3AITUN ). [Tonmyuenue
CHHTETHUYECKOT0 KayuyKa 1 pe3UHbI

2.4

AJIKUHBI: COCTaB M OCOOCHHOCTHU CTPOCHUA, TOMOJIOTHYECKHI pAan. AI.[CTI/IJ'IeH -
HpOCTCI\/'IH_II/II‘/’I NpEACTAaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHUC, (I)I/I3I/I‘{CCKI/IC n
XUMHWYCCKUC CBOMCTBaA (peaKI_[I/II/I THApUpOBaHUA, raJIOorcHUpOBaHUd,
Truaparanuu, TOpCHI/IH), IMOJIYYCHHUC U MPUMCHCHUC

2.5

Apenbl. benson: coctaB, cTpoeHue, (pu3MUecKHe W XHMHUYECKHE CBOWCTBA
(peakuuy TajJOreHUPOBAHUS M HUTPOBAHUS), TMOJIYyYEHHUE U TNPUMEHEHHE.
Tomyosn: coctaB, cTpoeHHe, PU3MUECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUSI U HUTPOBAHUSA), MOJIyYeHHE U NpHUMEHEHHe. TOKCHYHOCTb
apeHoB. ['eHeTHYecKkas CBA3b MEXKIy YIJIEBOJOPOJAMH, NMPUHAJIEKAIAMH K
Pa3IUYHBIM KJIaccam

2.6

[IpupoagHble MCTOYHUKH YriaeBoAOponaoB. I[IpvpoaHbli Tra3 HW MOIMYTHbBIE




HedrsabIe Ta3bl. HedTh 1 €€ npoucxoxaeHue. CrocoObl nepepadoTku HeDTH:
MIEPEroHKa, KPEKUHT (TEPMHYCCKUH, KaTaTUTUYEeCKU), muposn3. [IpomyKTs
nepepaboTku HePTH, HMX TNPUMEHEHHUE B MPOMBIILICHHOCTH W B OBITY.
KaMeHHBI# yroJib U IPOIYKTHI €ro NepepadoTKu

Kncnopozlconepmamne OpTraHU4Y€CKUC COCANHECHUA

3.1

HpeI[eJ'IBHBIC OAHOATOMHBIC  CIIUPTHI. MeraHonr W 3TaHOX: CTpOCHHUC,
(1)I/I3I/I‘ICCKI/IG A XHMHYECKHE CBOMCTBa (peaKHI/II/I C AaKTHMBHBIMHM MCTaJlllaMU,
raJjorcHoBoaopoagamu, FOpeHI/IC), IIPUMCHCHUC. BO,I[OpOI[HBIe CBsA3HU MCIKOY
MOJICKYJIaMH CIIUPTOB. HeﬁCTBHe MCTaHOJIa U 3TaHOJIa Ha OpraHHU3M 4YCJIOBCKaA.
MHuoroaTtoMHEIE CIINPTHI. OTHIICHTIINKOJIb 1 TIIMOCPUH: CTPOCHUC, (bHSH‘IGCKI/IC
A XHMHYECKHE CBOMCTBA (B3aHMOﬂeﬁCTBHe CO IICJIOYHBIMHM MCTAJllIaMU,
Ka4CCTBCHHAA pCaKlusd Ha MHOI'OATOMHBIC CHI/IpTBI). I[eﬁCTBHC Ha OpraHu3m
YCJIOBCKA. HpI/IMeHeHI/Ie rIMOCPHHA U OTHJICHIJIMKOJIA

3.2

®deHoM:  CTpOEHUE MOJICKYJBI, (H3UYECKHe W XUMHUYECKHE CBOWCTBA.
Tokcuanocth penona. [Ipumenenue dpenomna

3.3

Anpneruapl U1 KeToHbl. DopMaliblierul, aleTaabIeTHa: CTPOCHUE, (PU3nUecKue
U XUMHYECKHE CBOHCTBAa (peaklMM OKHCJICHHS W  BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIIHH ), TOJyUYeHUE U IPUMEHEHUE

3.4

OI[HOOCHOBHBIG npCaACIbHBIC Kap6OHOBBIC KHCJIOTHI. MypaBLI/IHaH " YKCYCHas
KHUCJIOTBI: CTPOCHHC, (1)I/ISI/I‘ICCKI/IG M XMMHYECKHE CBOMCTBA (CBOﬁCTBa, 06H_[I/Ie
AJI1 KJIacCa KHCJIOT, PpEaKIUsd 3Tep1/1(1)1/11<au1/11/1), IMOJIy4YCHHUEC W TIPUMCHCHUC.
CTeapI/IHOBa}I " OJICMHOBAA KUCJIOTHI KaK IMPEACTABUTEIIN BBICIIUX Kap6OHOBI:>IX
KHUCIOT. Mbla Kak COJIM BBICIIUX Kap60HOBBIX KHCJIOT, UX MOIOIICC JIelCcTBHE

3.5

CrnoxHbie 3GUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ UIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornueckas poib
JKUPOB

3.6

VYriaeBofpl: cocTaB, Kiaccuukanus yriaeBoJoB (MOHO-, 1U- U MOJUCAXapUIbI).
['moko3a — mpocTedIuii MOHOCaXapHl: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIBI,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C T'MJIPOKCHAOM
meau(ll), okucmeHme  amMMuauHBIM  pacTBopoM  okcuaa  cepebpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIFOKO3bI), HAX0XK/IEHUE B MPUPOJIE, IPUMEHEHHE,
ouonornyeckas posb. Porocunrte3. PpykTo3a Kak u3oMep Iioko3bl. Kpaxman
U 11eJUTI0JI03a KaK MPUPOIHbIE rmonmMepbl. CTpoeHHe Kpaxmala U HEJTI0JIO3bL.
dusnueckue W XUMHUYECKHE CBOWCTBA Kpaxmaia (THAPOIU3, KaueCTBEHHas
peaKIys ¢ HOJ0M)

A30T00ﬂep>1<aume OpTraHU4YC€CKUC COCANHCHUA

4.1

AMWHOKHUCIOTHI KaK aM(I)OTCpHBIC OpTraHU4YC€CKUC COCAUHCHUA. dusnueckue u
XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha mpumepe FJII/II_[I/IHa). buonoruueckoe
3Ha4YEHHE aMUHOKHUCIIOT. IlenTuasl

4.2

benku kak MMPUPOAHBIC BBICOKOMOJICKYJISIDHBIC COCAUHCHUA. HepBI/I‘{Ha}I,




BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIU3, ICHATypallusl, KAUeCTBEHHbIE peakliy Ha OeIKu

BBICOKOMOJ'IGKy.]'IHpHHC COCIUHECHUA

5.1

OCHOBHBIC TIOHATHS XHWMHUH BBICOKOMOIJICKYJISAPHBIX COGHHHCHHﬁZ MOHOMED,
MoJIMMEp, CTPYKTYpPHOEC 3BCHO, CTCIICHb IMOoJIMMEpHU3alliu, CpeaHssa
MOJICKYJIsIpHasd Macca. OCHOBHBIE MCTOAbl CHHTE3a BBICOKOMOJICKYJIAPHBIX
COCI[I/IHGHI/Iﬁ — NOJIMMEpHU3aluAa 1 NOJIUKOHACHCA A

5.2

OKCIIEpUMEHTAIbHbIE METOJbl HM3Y4YCHHS BEUIECTB W WX MPEBPALLCHUMN:
O3HAKOMJICHHE C 0Opa3llaMd TPUPOJHBIX M HMCKYCCTBCHHBIX BOJIOKOH,
rracTMacc, kayuyykos. [lojlydeHrne CHHTETUYECKOrO KayuyyKa U pEe3UHbI

11 KUIACC
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IIpoBepsiemMblii 3JIeMEeHT COleP:KAHUS

TeopeTquCKHe OCHOBBI XMMHH

11

XuMUYecKui 31eMeHT. AToM. Spo aroma, U30TOIbl. DIEKTPOHHAs 000I0YKa.
DHepreTHYECKUe YPOBHH, MOLYPOBHU. ATOMHBIC OpOUTANIH, S-, P-, 0-2JICMEHTHIL.
Oco0OeHHOCTH pactpeeieHHs JIEKTPOHOB [0 OPOUTANISIM B aTOMaX 3JIEMEHTOB
NEPBbIX YETHIPEX MEPHOAO0B. DIEKTPOHHAS! KOH(UTYpaLUsi aTOMOB

1.2

Ilepnonnueckuit 3akoH u Ilepmoandeckas cucrteMa XMMHUYECKHUX JIJIEMEHTOB
J .. MenneneeBa. CBsi3b nnepuouyeckoro 3akoHa u [lepuoanueckoil cucreMbl
XUMHYECKHX ieMeHTOB /.M. MennaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsS] CBONCTB XHMHUYECKHUX D3JEMEHTOB H
0o0pa3yeMbIX UMHU TNPOCTHIX M CIIOXKHBIX BEUIECTB MO TpyNHlaM U MepHOIaM.
3HaueHue NepruoINYECKOro 3aK0Ha B pa3BUTUH HAYKH

13

Crpoenne BemniecTBa. XuMHUYecKass CBS3b. BHIbl XUMHYECKOH CBS3H
(KOBaJIeHTHasi HENoJsipHas W TMOJIsIpHAas, WOHHas, MeTajuindeckas). VoHbI:
KaTHOHbl M aHUOHBI. MexaHM3Mbl 00pa30oBaHMs KOBAJIEHTHOM XMMHUYECKOH
cBsi3M (OOMEHHBIN U IOHOPHO-aKIENTOPHBIH). BonopoaHas cBs3b

14

BaneHTHOCTS. 3J'ICKTp00TpI/II_IaTC.HBHOCTB. CrereHb OKUCIICHUS

1.5

BerecTBa MOJIEKYIIIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THIBI KPUCTATMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA
BEIIECTB OT THMNA KPUCTAUTMYECKOH peméTku. [loHATHE O JHCIepCHBIX
cucremax. VICTHHHBIE W KOJUIOMIHBIE PAcTBOPBL. MaccoBast JI0Jisl BEIIECTBA B
pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHUH. Homenkiarypa
HEOPraHNYECKHUX BEIIECTB

1.7

Xumuyeckass — peakums.  Knaccudukanuss — XMMHYECKHMX ~ peakiuuil B




HCOpFaHquCKOﬁ u OpFaHH‘ICCKOﬁ XHMHHU. 3aKOH COXpaHECHUA MacCChl BEUIECTB,
3aKOH COXPaHCHMS U MPEBPAILICHUA SHCPTHUU ITPU XUMHUYCCKUX PEAKIHAX

1.8

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOparumbie peaknuu. XUMHYECKOe paBHoBecue. DakTOpbl, BIMSIONIAE Ha
cocTosiHre Xxumudeckoro pasHosecus. [Ipunnun Jle [llarenbe

1.10

OnexTponuTnueckas auccoruanus. CuipHble U ciadble AiekTponuthl. Cpena
BOJHBIX PpPaCTBOPOB BCHICCTB: KHCJIad, HeﬁTpaJIBHaH, miejao4yHas. PeaKI_II/II/I
MOHHOTO 0OMeHa

1.11

OKHCIUTEIIFHO-BOCCTAaHOBUTEILHBIC pcakuuun

Heoprannueckas xumust

2.1

Hewmerannsl. [lonoxxenne Hemerannos B [leproguueckoil cucteMe XUMUYECKUX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpOEHMsI aTOMOB. Du3nUecKue
CBOICTBa HEMETAJIOB. AJUIOTPONMUS HEMETAIOB (Ha INpUMEpPE KUCIOPOJa,
cepsl, pocopa u yriepoa)

2.2

XUMHUYECKUE CBOMCTBa BaKHEHIIMX HEMETAUIOB (TaJOTCHOB, CEPbI, a30Ta,
dochopa, yrmepoga U KpeMHHUS)) U UX  COCAUHEHUH  (OKCHIOB,
KHCJIOPOJICO/ICPKAINX ~ KHUCJIOT, BOJOPOIHBIX coenuHeHuid). [lpuMenenue
BRKHCUIINX HEMETAJUIOB M UX COCTMHCHUI

2.3

Mertamnel. [lonoxxenue meramuioB B Ilepmommdeckoil cucreMe XMMHUYECKHX
anemenTtoB J[.M. MengeneeBa. (OcCOOEHHOCTH CTPOEHHUS BJIEKTPOHHBIX
006os0uek atToMoB MeTaiioB. Obmue pusznyeckne cBoiicTBa MeTaioB. CrulaBsl
METAJIJIOB. DJIEKTPOXUMUYECKHI sl HAPSHKEHUH METaJsIoB

2.4

XUMUYECKHE CBOWCTBA BAXHEWIIMX METANIOB (HATpH, Kalui, KalblUH,
MarHuii, aTlOMUHHUH, [IUHK, XpOM, >Kele30, Melb) U uX coeauHeHuit. OOrIue
crocoObl OMy4YeHUs] MeTaluIoB. [IprMeHeHne MeTalIoB B OBITY M TEXHHKE

2.5

I'enermueckas CBA3b HEOPTaHUYCCKUX BC€IICCTB, IMpUHAJICKAIINX K
Pa3JIMYHBIM Kj1acCaM

XUMHS U )KU3Hb

3.1

Ponp xumMum B oOecriedeHHH SKOJOTUYECKOW, DHEPTeTHYECKON W THUIIEBOU
0€30MacHOCTH, Pa3BUTHU MEAUIUHBI. [IOHITHE O HAyYHBIX METOJIaX TO3HAHUS
BEIIIECTB U XUMHYECKUX PEAKIUI

3.2

[TpencraBienus o6 OOLMX HAYYHBIX MPUHLIMIAX MPOMBIIIIEHHOTO MOTYYEeHUs
BaXHEHIINX BelecTB. YenoBEK B MUpE BEIIECTB M MaTEPHUAJIOB: BA)KHEHIINE
CTPOUTENIbHBIE MaTe€pHallbl, KOHCTPYKIIMOHHBIE MaTepuajbl, KPacku, CTEKIIO,
KepaMUKa, MaTepuanbl Uil 3JEKTPOHUKH, HAaHOMAaTepUalbl, OpraHUYeCcKue U
MUHepaJIbHbIe YI00pEeHUs

3.3

XuMHusT W 370pOBbE YEJIOBEKA: IMpaBWjia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuwia O€30MacHOr0 HCIOIb30BaHUS TPernapaToB OBITOBOM
XUMUHU B TIOBCETHEBHON KU3HH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






