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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XMMUU Ha ypOBHE CpeAHEro oluiero o0Opa3oBaHus pa3paboTaHa Ha
ocHoBe @DenepanbHoro 3akoHa oOT 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu B
Poccuiickoit deneparuu», TpeOOBaHWUN K pe3yiabTaTaM OCBOeHUs (enepanbHON
oOpa3oBaTenpHON TporpaMmbl  cpemHero obmero obpaszoBanms (DPOIT  COO),
MpeaAcTaBiIeHHBIX B DenepanbHOM TOCYIapCTBEHHOM O0pa3oBaTEIbHOM CTaHIAPTE
COO, c¢ yuérom KoHuenuumu mnpenojaBaHus Y4eOHOro mnpeameTa «XuMUS» B
oOpazoBaTenbHbIX opranu3anusx Poccuiickoii denepaiiuu, peanu3yrOluX OCHOBHbBIC
oOpa3oBareNbHbIE MPOTpaMMbl, M OCHOBHBIX MOJOXKEHUNH «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoit ®enepanuu Ha niepuon ao 2025 roga» (Pacmopsbkenue
[IpaBurensctBa PD 0T 29.05. 2015 Ne 996-p.).

OcCHOBY TOAXOJIOB K pa3pabOTKe MporpaMMbl MO XUMHHU, K OMPEACICHUIO O0IIeH
cTpaTeruu OOy4YeHMs, BOCIIUTAHUS W Pa3BUTUS OOYyYaIOMMXCS CPEACTBAMH Yy4eOHOIO
npeamera «Xumus» giag 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBWIM
koHuenrtyanbHble mnonoxkeHus @OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LIEJEH,
collepKaHUs, PE3YJbTaTOB OOy4YeHHs] U TpeOOBaHMM K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHHE, IMOTydyaeMOe€ BBIMYCKHUKAMH 00IIe00pa3oBaTeIbHOM
OpraHu3allid, SIBJISIETCS HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTU. OHO CIY>KUT
3aBEPILAIOIIMM ASTallOM peaju3alid Ha COOTBETCTBYIOIIEM €My Oa30BOM YpOBHE
KJIFOYEBBIX I[EHHOCTEW, MPUCYIIUX IIEJOCTHOM CHCTEME XUMHYECKOro 0Opa3oBaHUS.
OTH LIEHHOCTU KaCarOTCs MO3HAHUS 3aKOHOB MPUPO/IbI, (GOPMUPOBAHUSI MUPOBO33PEHUS
U o0IIeil KyJIbTyphl YeJIOBEKa, a TaKXKe HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0pOBbI0 W MPHUPOIHON cpeae. Peanusyercss xumudeckoe 0Opa3oBaHHE
o0yyJarommxcsi Ha ypOBHE CpeIHEro oOIero obOpa3oBaHUS CPEACTBAMH YIECOHOTO
npeamMera «XUMHs», COJAEPKAaHUE U MOCTPOCHUE KOTOPOTO OIPEIEIECHbI B porpaMmMme
M0 XUMHH C YYETOM CreU(UKN HAYKU XUMUH, €€ 3HaUYCHUs B IO3HAHUU TIPUPOJIBI U B
MaTepUAIbHOW >KM3HM OOIIECTBa, a TakKXe C Y4ETOM OOIMX IeJIe W TMPUHIIUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro oOLIero 00pa3oBaHMs
B Pocculickoit @enepanum.

XuMHSI KaK DJJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK HUrpaeT ocoOyi poyib B
COBPEMEHHOM IMBWIIM3AINM, B CO3JaHUM HOBOW 0a3bl MaTepHalibHON KynbTypbl. OHa
BHOCUT CBOM BKJaJ B (OpMUpOBAHHE pAIMOHATHLHOTO HAYYHOTO MBINIJICHUS, B
CO3J]aHUE LIEJIOCTHOIO TMPEACTABICHUS 00 OKPYKaloIleM MHpE Kak O €IUHCTBE
IpUPOJIbI U 4YeJOoBeKa, KOTOopoe (opMupyeTcs B XUMHUM Ha OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOIIETO MHpPaA, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIIEeCTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHo B3aMMOAEHCTBYS C JAPYTMMH €CTECTBEHHBIMH HayKamMHu, XHMHUS CTaja
HEOTHEMJIEMON YacCThI0O MHUPOBON KYJIBTYPbl, HEOOXOAMMBIM YCJIOBHEM YCIIECITHOTO
TpyJa ¥ OSKU3HM Kaxaoro wieHa obOmectBa. CoOBpeMEHHass XUMHUS Kak Hayka
co3ujaTeNbHasl, Kak HayKa BHICOKMX TE€XHOJOTHUI HAMpaBlieHa HA pelIeHUe TI100albHbIX



npo0JieM yCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUUYECKOM,
MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHbI 37J0POBBSI.

B cooTBercTBHM € OOUIUMU LETSMUA U MPUHLUAIIAMH CPETHETO 00IIero o0pa3oBaHus
conepxkanue mnpeamera «Xumus» (10—11 xmaccel, 0a30BBIM ypOBEHb H3yUYEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOyYarouiuxcs,
HEOOXOJIUMYIO MM JJIsi BBIPAOOTKM MHMPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO
BKJIIOUEHHSI B KHU3Hb COIIMYyMa, MPOJOJIKEHUSI 00pa30BaHUs B PA3JIMUHBIX 001acTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBISIOMKUMY NpeaMeTa « XUMHUS SBISIFOTCSA 0a30Bble Kypehl — «Oprannyeckast
xumus» 1 «OO0IIast 1 HeopraHudeckas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOPBIX SBJISIOTCSI OCHOBBI 0a30BOM HayKd: CHUCTEMa 3HAHUM MO HEOPraHUYeCKOM
XUMUU (C BKIIOYEHHEM 3HAaHMM U3 OOIEed XWMHUM) M OPraHUYECKOH XUMUHU.
@opMUpOBAaHUE JAHHOW CHUCTEMbl 3HAHUW TPU HU3YyYEHUU MpeAMeTa 00ECIeUHBAET
BO3MOXHOCTh PAacCMOTPEHHUSI BCETO0 MHOrooOpasusi BEIIECTB Ha OCHOBE OOIIMX
MOHSITUI, 3aKOHOB U TEOPUU XUMUMU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumuss» u «OOmas u
HEOpraHuyeckas Xumus» cHOpMUpOBaHA B TNPOrpaMMme [0 XUMHUU Ha OCHOBE
CHUCTEMHOTO TOJIX0/Ia K U3YYEHHUIO0 y4eOHOro mMarepuasna U oOyCJIOBJIEHA UCTOPUUECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUM Ha ONMPEJEIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B
KypC€ OpPraHMYe€CKOW XHMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOU
TEOPUU CTPOCHUSI OPTaHUYECKUX COCAUHEHUM, a TAKKE HAa YPOBHE CTEPEOXUMUUYECKHUX
W DJIEKTPOHHBIX MPEACTABICHUNA O CTpoeHUU BelmiecTB. CBeleHUS 00 M3ydyaeMbiX B
Kypce BEIIECTBAX JIal0TCS B PA3BUTUU — OT YIVIEBOJOPOAOB JO0 CJIOXKHBIX OMOJIOTHYECKH
AKTUBHBIX COE€IMHEHHMU. B Kypce OpraHmyeckom XUMHUM TIOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHMS I€PBOHAYAIIbHBIC
MPEICTABIICHUS O XHWMHYECKOW CBSI3U, KJIACCU(UKAIIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUYECKON pEaKIIUH.

I[Ton HOBBIM yrjaom 3peHuss B TmpeamMere «XuMus» 0a30BOTO  ypOBHS
paccMaTpuBaeTCsd M3YYEHHBIH Ha ypOBHE OCHOBHOTrO oOmiero oOpa3oBaHUA
TEOPETUYECKUIN MaTepual U (HaKTOJIOTHYECKUE CBEICHUS O BEIIECTBAX MU XUMHUYECKOU
peakiuu. Tak, B dYacTHocTH, B Kypce «OOmas M HEOpraHWYeCKas XUMHUsH)
00yJaronuMcsl MPEOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE MEPUOAHYECKOTO
3aKOHa C OOIIETECOPETUYCCKUX M METOJIOJIOTHYECKUX TIO3UINH, TIy0)Ke TMOHSTh
HUCTOPUYECKOE W3MEHEeHHE (YHKIMA JTOr0 3akoHa — OT oOoOmaromend 10
OOBSICHSIFOIICH Y IPOTHOZUPYIOIICH.

Envnas cucrema 3HaHMM O BaXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBAaX M TMPUMEHEHUH, a TaKXKE€ O XHUMHYECKUX PEaKIMSIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus nomnosHseTcs B Kypcax 10 m 11 kimaccoB snemeHTaMu
COJIEpKaHMS, UMEIOIINMU KYJIbTYPOJOrMYECKUM U MPUKIATHON XapaKTep. DTU 3HAHUS
CIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XUMUU C APYTUMH HayKaMH, PaCKPBIBAIOT €&
pOJIb B TIO3HABATEILHOW W TPAKTHYECKOW EATETLHOCTH YEeJIOBEKa, CIHOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHUS K NPOLIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKHUX



MPUJIOKEHUN XHWMHUH, MOMOTAalOT BBITYCKHUKY OpPUEHTHPOBATHCS B OOILIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpPOOJieMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBAThH
UHGOPMAIUIO U IPUMEHATH €€ JIJIsl MOMOJIHEHUS 3HAaHUM, PEIIeHUs] MHTEJUIEKTYaIbHBIX
U DKCIEPUMEHTANBHBIX MCCIEI0BATEIbCKUX 3a7ady. B 1emom cojepkaHue yueOHOTO
npeaMera «XUMHUs» JaHHOTO YPOBHS M3Y4Y€HHUs OPUEHTUPOBAHO Ha (popMupoBaHHe y
0OyJaronuxcsi MHUPOBO33PEHYCCKON OCHOBBI MJisi TMOHUMaHUS (GUIOCO(DCKUX UACH,
TaKUX Kak: MaTepualbHOE €JIMHCTBO HEOPTraHMYEeCKOTO U OpPraHMYeCKOro Mupa,
00YyCIIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTaBOM U CTPOCHUEM, II03HABAEMOCTH
MPUPOJIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA U PEIICHUS] POTUBOPEUUN MEXKIY HOBBIMU
dakTaMl U TEOPETUYECKUMH MPEANOCHUIKAMU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU
AKOJIOTUYECKUX TpoOJieM, a Takke MpobsieM cOepekeHHs] YHEPreTUYECKUX PECypCOB,
CBIPbS, CO3/JaHUSI HOBBIX TEXHOJIOTUI U MaTE€pUAJIOB.

B niane pemieHus 3aga4 BOCHUTAHUS, Pa3BUTHSL U COLMAM3AIMUA OO0YYaArOIIUXCS
MPUHATBHIE MPOTPAaMMOM MO XUMHUM TMOJXOJbl K OMNPEACICHUIO COJEpKaHUs U
MIOCTPOCHUSI TIpEAMETa MpeaycMaTpuBalOT (OPMUPOBAHUE YHHUBEPCATIBHBIX YUEOHBIX
NeucTBUl, uMerNMX 0a30BO€ 3HAYEHUE ISl PA3IUYHBIX BHUAOB JACSATEIbHOCTH:
perieHus: mpoOsieM, MoucKa, aHainu3za U 00paboTKU MHOOpMAIUU, HEOOXOIUMBIX JIJIs
OpUOOPETeHHsT  OMbITa MPAKTHUUYECKOW W HMCCIENOBATEIbCKON  JIEITENbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B TO3HAHUU XUMUHU.

B npakTuke npenoiaBaHusi XMMHUH KaK Ha YpOBHE OCHOBHOT'O OOLIEro 00pa3oBaHus,
TaK U Ha YPOBHE CpEeAHEro o0Iero oopa3oBaHusi, IPU OMPEACICHUH COJIePKATEIbHON
XapakTepUCTUKU IeJed M3ydeHUs TMpeaMeTa HalpaBJICHUEM MEPBOCTEIICHHOU
3HAYUMOCTH TPAAUIIMOHHO MPU3HAETCSA (POPMUPOBAHNE OCHOB XMMHUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YEIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOJIMYECKON TOYKH 3PEHUSI TaKOU
NOAXOJ K ONPEACIICHUIO LIEJIeW N3yUeHUs MPEIMETA SIBIISICTCS BIIOJIHE OMPaBAAHHBIM.

CornacHo TaHHOW TOYKE 3pEHUS TJIABHBIMH IEJISIMU U3YYCHHS MPEaMeTa « XUMHUS)
Ha 6azoBom ypoBHe (10 —11 ki1.) siBHIAIOTCSA:

e (GopMUPOBaHHE CHUCTEMbl XMMUYECKUX 3HAHUM Kak BaKHEHIEH COCTaBIISIONICH
€CTEeCTBEHHO-HAyYHOU KapTUHBI MHUpa, B OCHOBE KOTOPOM JIeKAT KIIIOUYEBbIC
MOHATHS, (PYyH/IaMEHTAJIbHBIE 3aKOHBI M TEOPHH XWMHUU, OCBOCHHE SI3bIKa HAYKH,
YCBOCHUE M MOHWMAHHUE CYIIHOCTH JOCTYMHBIX 0000IIEHUN MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHHUS;

e (QopMupoBanue u pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOAAX ITO3HAHMS
BCILIECTB M XUMHYECKUX PEaKIUil, HEOOXOAUMBIX [JIsi MPUOOpPETeHUS YMEHUMN
OPUEHTUPOBATLCS B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHHH, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHHMA U CIIOCOOOB MACSATEIHHOCTH, CBA3AHHBIX C HAONIOJCHHEM H
OOBSCHEHHEM XWMHUYECKOTO JKCIEPUMEHTa, COOIIOJCHUEM MpaBui 0€30macHOro
oOpallieHHsI ¢ BEISCTBAMM.

Hapsany c stum, conaepxareinbHas XapaKTEpPUCTUKA LeJied U 3aJad U3yYCHHS
npeaMeTa B MpOrpaMMe MO XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUM C



HOBBIMU MPHOPUTETaMU B CHUCTEME CpeaHero olmiero obOpas3oBanusa. CeromHs B
IPENOJAaBaHUM XUMHUM B OONbIIEH CTENEHW OTHAETCS NPEANOYTEHHE MPAKTUYECKOU
KOMIIOHEHTE COJEepKaHusl OOyueHHUs, OPUEHTUPOBAHHONW HA IOJATOTOBKY BBITYCKHUKA
o0uieo0pa3oBaTebHOM  OpraHM3aly, BIAJACIOIIEr0 HE HAO0OpOM 3HAHUU, a
(YHKIIMOHAJIBHONM TPAaMOTHOCTBIO, TO €CTh CHOCOOAMM U YMEHUSMH aKTHBHOI'O
MOJTyYEHUs 3HAHUHM U MPUMEHEHUS UX B PEATbHOM KU3HU ISl PEIICHUS MPAKTUIECKUX
3ajad.

B cBs3u ¢ 3THM NpU HU3y4YEHHUH MpeaMeTa «XHUMHUS» JTOMUHHUPYIOIIee 3HauCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KakK:

ajanranus OOydYaromMXCS K YCIOBHSM JUHAMMYHO Pa3BUBAIOLIETOCS MHUDa,
(opMUpPOBaHNE MHTEIJIEKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(opMHpoBaHrE y 00yYarOLIMXCsl KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIHI),
MMEIOIUX YHUBEPCATbHOE 3HAUYCHUE IS PA3IMYHBIX BHUIIOB NIEATEIHHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaau3a MW o00paboTku uHGPOpMALMH, HEOOXOAUMBIX IS
OpUOOpETEHMs OMbITa JAESITENBHOCTH, KOTOpas 3aHMMAET Ba)KHOE MECTO B IO3HAHHUU
XUMHH, @ TakXe A OLEHKH C IMO3MLHUH HKOJIOTMYECKOM Oe30MacHOCTH XapakTepa
BJIMSIHUSI BELIECTB M XUMHUUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U NPUPOAHYIO
cpeny,

pa3BUTHE TIO3HABATENIBHBIX MHTEPECOB, WHTEJUIEKTYAIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN O00YyYarolUXCs: CHOCOOHOCTH CaMOCTOSITENIbBHO NPHOOPETATh HOBBIE
3HaHUA 0 XMMHU B COOTBETCTBUU C >KM3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpEMEHHbIE HH(OpPMAlMOHHBIE TEXHOJOTMM JJs MOMCKa M aHalu3a y4yeOHOW Hu
HAYYHO-TIOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPIKaHNUS;

(opMupoBaHUe W pa3BUTHE y OOYYAlOIIMXCS aCCOLMATUBHOIO U JIOTMYECKOIO
MBILUICHUS, HAOIIOAATEIbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, NpPHU I[UIAHUPOBAHWUM W TPOBEIACHUH XUMHYECKOTO
HKCIIEPUMEHTA;

BOCTIHUTAaHUE Y 00yJarommxcsi yOSKIEHHOCTH B TYMaHUCTHUECKON HAMPaBICHHOCTH
XUMHH, €€ BaXHOM pOJM B PEIIEHHH TIJ00aJbHBIX MpOOJeM paluOHAIBHOTO
PUPOJIONIONB30BAaHUS, TIOMOJIHEHUSI JHEPreTHYECKUX PpECypcoB M  COXpaHEHHs
MPUPOJHOTO PABHOBECHUS, OCO3HAHHUSI HEOOXOIUMOCTH OEpex HOr0 OTHOLIEHHUS K
IpUpOJIE M CBOEMY 3J0pPOBbIO, a TaKXe TMPUOOPETEHUs OMbITAa MCIOIb30BAHUS
MOJTyYEHHBIX 3HAHWUW JUISI TIPUHATHS TPAaMOTHBIX PEUICHU B CUTYallUsAX, CBS3aHHBIX C
XUMHYECKUMU SBICHUSIMH.

B yueGHOM mnaHe cpegHero oOmiero oopa3oBaHHUs MpeaMET «XuMus» 0a30BOro
YPOBHS BXOJIUT B COCTaB MpeaMEeTHON 001acTu «EcTecTBEeHHO-HAayUHbIE PEAMEThHI.

OO1iee 4yuCinO YacoB, OTBEAEHHBIX MJII M3YyYEHUS XUMHHM, Ha 0a30BOM YPOBHE
cpeaHero obirero odpazoBaHus, cocTaBiseT 68 yacoB: B 10 kmacce — 34 4gaca (1 gac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COILEPKXAHUE OBYUYEHUASA

10 KITACC
OPT'TAHNYECKASA XUMUA
Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpeameT opraHMyecKOd XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHUE U 3HAYCHUE B
MOJIyYeHUM HOBBIX BEIIECTB M MaTepHAIOB. Teopus CTPOEHUS OPTraHUYECKUX
coequHeHnit A. M. BbytnepoBa, €€ ocHOBHbIE mOJIOKEHUSA. CTpPyKTypHBbIE (OPMYJIbI
OpraHUYeCKUX BeulecTB. ['omoiiorus, u3omepus. XUMHYECKasi CBA3b B OPraHUYECKUX
COCIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSA3H.

[IpencraBneHre o KiacCU(pUKAUMU OpraHM4eckux BemecTB. HomeHknaTypa
OpraHUYECKUX COECIUHEHUN (CHCTEeMaTH4eCcKas) U TPUBUAJIbHbIE Ha3BaHUS BAKHEUIIUX
MPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAIbHBIE METOJAbl M3YYEHHMsS BEIIECTB M WX I[PEBpalllCHU:
O3HaKOMJIEHHE C O0pa3laMl OpPraHMYeCKUX BELIECTB M MaTepualaMHU Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJI OPraHMYeCKHUX BEIIECTB, HAONIOJEHUE U OMNHCAHHE
JEMOHCTPALlHOHHBIX ONBITOB IO IPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuH (IJ1aBlieHHue, OOYTIMBAHUE U TOPEHNE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psii. MeTaH M 3TaH — NMPOCTEUIINE
MPEACTABUTENHN AJIKAHOB: (PU3MUECKUE U XUMUYECKHUE CBOMCTBA (PEaKIMU 3aMEIICHHS U
TOpPEeHMs), HaX0XKJIEHUE B IPUPO/JIE, TOIYUCHUE U IPUMEHEHHUE.

AJNKEHBI: COCTaB M CTPOEHWE, TOMOJIOTMYECKH psAl. OTWIEH W INPONWIEH —
OpocTeiilne NpeACTaBUTENN AJIKEHOB: (PU3NYECKUE U XMMHUECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJIOTCHUPOBAaHUS, TUAPATALHMH, OKHCIECHHS W MOJUMEPHU3aLUH),
MOJIyYeHUE U MPUMEHEHHUE.

Anxanuensl: Oyranuen-1,3 u MerunOyragueH-1,3: cTpoeHue, BakHEWIIUE
XUMUYECKUE CBOMCTBa (peakuus mnonuMepusanuu). [lodyyeHue CUHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUI psl. ALETUIEH —
OPOCTEHIINI MpeICTaBUTENb AJIKMHOB: COCTaB, CTPOEHUE, QU3NYECKUE U XUMHUUECKUE
CBOMCTBAa (p€akUuu TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALHUH, TOPEHUS),
NOJIyYeHHE U PUMEHEHHUE.

Apensbl. beH3oi: cocTaB, crpoeHue, GU3NIECKUe U XUMHUYECKUE CBOMCTBA (peaKiuu
TraJIOTEHUPOBAHUSI W HUTPOBAHUA), MOJy4YEeHUE M TpuMeHeHue. Toryon: cocmas,
cmpoeHue, uauueckue U XumMuuecKue Cceoucmea (peakyuu 2ai02eHUuposaHus U
HUMPOBaHus), noaydenue u npumeHenue. TOKCUYHOCTh apeHOB. I'eHeTmdeckas CBA3b
MEXy YTJIE€BOJOPOJAAMH, IPUHAIICKAIUMUI K Pa3IMYHbIM KJIACCAM.

[IpuponHbie UCTOYHUKU YTIIeBOAOPO0B. [IpuponHblil ra3 u nomyTtHble HeTAHbIE
razpl. Hedte u e€ mnpoucxoxaenue. CrocoObl mepepabOTKM HEPTH: TEperoHkKa,
KPEKHHI (TEepMUYECKUN, KaTaduTH4ecKui), nuponus. [IpoaykTel nepepaboTku HEPTH,



WX TPUMEHEHUE B MPOMBINIJIEHHOCTH M B ObITy. KamMeHHBIH yrojb U MPOAYKTHI €T0
nepepadoTKH.

OKCIIepUMEHTAIbHBIE  METOABl HW3YYCHHS BEIIeCTB U WX  IPEBpAIICHUN:
O3HaKOMJICHHE C 00pasllaMH TIACTMACC, KaydyKOB W PE3UHBI, Koyuiekuun «HedTe» u
«YTosb», MOJCIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB M TalIOr€HONPOU3BOIAHBIX,

MIPOBEICHNE MPAKTHYECKOW PAOOTHI: MIOJyYEHHUE STUJIEHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHUIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOIUYECTBA
HCXOJIHOTO BEIIECTBA WJIM MNPOAYKTa PEAKUUU [0 HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIECTB WM NPOAYKTOB PEAKIIUH).
Kucinopoacoaepxxamme opranudeckue CoeJHHEHUS

[IpenenpHble OJHOATOMHBIE CIUPTHL. METAHOI U 3TAHOJI: CTPOEHUE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (pEaKLMH C AKTUBHBIMU METaJUIaMH, TajJOr€HOBOAOPOJAMH,
ropeHue), npuMeHeHrne. BogopoiHbie CBS3M MEXAY MOJIeKyJaMu cnupToB. JleiicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEIOBEKA.

MHOroaToMHbl€ CIHUPTHI. DTUIEHIIUKOIb U TJIMLEPUH: CTPOCHHE, (PU3NYECKHE U
XUMHUYECKHUE CBOMCTBA (B3aMMOJAEWUCTBHUE CO ILEJIOYHBIMU MeETaJlJIaMH, KauyeCTBEHHas
peaknys Ha MHOTOaTOMHBIE CIIUPTHI). JlelicTBuE HA opraHu3M uesnoBeka. [IpumeHenue
[VIALEPUHA Y ATWICHIJIMKOJISL.

@DeHOJI: CTPOCHHUE MOJIEKYJIbI, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue penona.

Anpaerunpl U kemonwvl. DopManIbAETUl, alleTaNbICTUI: CTpOeHue, (HU3NIECKue 1
XUMUYECKUE CBOMCTBA (peakUUd OKHUCIEHUS U BOCCTAaHOBJICHMS, KAau€CTBEHHbIE
peakuyn), NOJIy4eHUE U IIPUMEHEHHE.

OnHOOCHOBHBIE TMpelebHbIe KapOOHOBbIE KHCIOTHl. MypaBbUHas U YKCYCHas
KUCJIOTBI: CTpOoeHHue, (U3MYecCKhe M XMMHUYECKHEe CBOWCTBa (CBOMCTBa, oOMe s
KJlacca KUCJIOT, peakius stepudukanuu), noiydeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAs KUCJIOTHI KaK MPEACTAaBUTENMN BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaKk COJu
BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE TEUCTBHE.

CnoxxHble 3QUpbl Kak MNPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApPONHM3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenne xupoB. bruonornyeckast posb )KUPOB.

VYrneBoabl: coCTaB, KiaccU(PUKAIMSA YriaeBOJOB (MOHO-, AM- U TOJIHCAXAPUIBI).
['moko3a — mpocTedmmii MOHOCAaxapua: OCOOCHHOCTH CTPOCHUS  MOJICKYJIBI,
¢Gusudeckre ¥ XMMHYECKHE CBOWCTBa (B3ammojeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJIEHME aMMHadHbIM pacTBopoM okcuiaa cepedpa(l), BocctanoBienue, OpoxeHue
TJIFOKO3b1), HAXOXACHUE B MPUPOJIE, IPUMEHEHUE, Ouosoruieckas poyib. @OTOCUHTES.
@pyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman w wnemmono3a Kak NOpupofHble nosuMepbl. CTpoeHMe Kpaxmana Hu
LEeJUTIONI03bl. PU3HYECKUE U XUMUUYECKHE CBOMCTBA KpaxMaia (TMaposn3, KaueCTBEHHAs
pPEAKIMS C HOJIOM).

DKCnepUMEHTAIBHBIE METO/bI N3YUYEHUS BEIIECTB U UX MPEBPALEHUI: IPOBEACHUE,
HaOJMIOJEHUE M  ONMCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIHUPTOB,



KaueCTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCICHHE STaHOJa OKCHUIOM
menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJICUCTBUE TUIMIIEPUHA C THAPOKCHIOM
menu(ll)), anpaerungoB (OKHCIEHHME aMMHAYyHBIM pPacTBOpoM okcuaa cepedpa(l) wu
rugapokcugom  Mmeau(ll), B3aummoneiicTBHE Kpaxmaiga C  HOJOM), IPOBEICHUE
IPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Bbeluucienus no ypaBHEHUIO XMMUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOIHOTO BEIIECTBA WJIM TMPOAYKTa PEaKIHMH 10 U3BECTHBIM Macce, 00BEMY,
KOJHMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcozeprKalme OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTBI Kak aM@OTepHble opraHudyeckue coeauHeHus. Duszuueckue U
XUMUYECKHE CBOMCTBA AMUHOKHUCIIOT (Ha MpUMeEpe TIulMHa). buonorudeckoe 3HaueHue
aMUHOKHCIOT. [lenTuas.

benku kak mpupoHBIE BEICOKOMOJIEKYIISIpHBIE coeAnHeHus. [lepBudnas, BropudHast
U TpEeTUYHAasl CTpyKTypa OenkoB. XHMHYECKHME CBOMCTBA OEJIKOB: THJIPOJIU3,
JeHaTypalns, KaueCTBEHHBIC PEaKIIMH Ha OCIKH.

DKcnepuMeHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBpAIllCHHI: Ha0t0IeHHE
U ONHCAHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OEJIKOB IPU HarpeBaHUM,
[[BETHBIE PEAKIINH OEJIKOB.

BbicokomoiekyasipHbIe COeUHEHHUS

OCHOBHBIE TIOHSITUST XHWMHU BBICOKOMOJIEKYJIPHBIX COCAMHEHHUN: MOHOMED,
MOJIUMEpP, CTPYKTYpHOE 3BEHO, CTEMEHb MOJMMEPH3AIN, CPEIHAS MOJICKYIsIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUH —
MOJIMMEPHU3AIIHS ¥ TIOJTUKOHACHCAITHS.

OKCNepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX IPEBPAICHUIA:
O3HAaKOMJIEHHE C O00pa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanm3zannst MeXNpeIMETHBIX CBS3EH NMPU M3YYEHWH OpraHnyYeckou xumuu B 10
KJIACCE OCYIIECTBIIIETCS YEpe3 HCIOJb30BaHMWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUN, SIBISIONIMXCS CUCTEMHBIMHU IS OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mume ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHUE, HAYYHBIN (haKT, TUTIOTE3a, 3aKOH,
TEOpusi, aHal3, CHUHTE3, Kiaccu(puKalus, NepuoAUYHOCTb, HAOII0eHIE, U3MEPEHUE,
AKCIIEPUMEHT, MOJICITHPOBAHHE.

®dwusuka: mMatepus, YHEPIHs, Macca, aToM, JJCKTPOH, MOJIEKYJa, dHEPTeTUICCKHI
yYpOBEHb, BEIIECTBO, TENO, O0BEM, arperatHoe COCTOSHHE BEIIECTBA, (PU3UYECKHE
BEJTUYHMHBI U €UHUIIBI UX U3MEPEHUS.

buonorusa: xnerka, opranusMm, Owuochepa, O0OOMEH BEHIECTB B OpraHU3ME,
doTocuHTE3, OWOJOTUYECKH AaKTUBHBIE BemecTBa (OENKH, YIJIEBOIBI, SKHPHI,
dbepMeHTHI).



['eorpadusi: MuHEpanmbl, TOPHBIC TMOPOJBI, TOJIE3HBIC WCKOMAEMbI€, TOILIUBO,
pPECYpPCHL.

TexHonmorus: MNUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAJIBHOIO NUTAHUS, MOIOLIME
CpelCTBa, JIGKAPCTBEHHbIE W  KOCMETHYECKHE  IIpernaparbl, MaTepualbl U3
VCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHNYECKASA XUMHUA
Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKUI 3eMeHT. AToMm. Snpo aToma, M30TOMbI. DJIEKTPOHHAs 000JIOYKa.
DHEpreTHYeCKUe YPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamM, S-, P-, d- DIEMEHTHI.
Oco0eHHOCTH pacipenesieHus 3JEKTPOHOB IO OPOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOA0B. DIIEKTPOHHAS KOH(UTypaLIHsl aTOMOB.

[lepnonmueckuit 3akoH U Ilepnognyeckas cucrema XxMMHYECKUX dieMeHToB 1. .
MenneneeBa. CBsi3b NEPUOJNYECKOTO 3aKOHA U leproaudeckoil cucTeMbl XUMUYECKUX
anementoB J[. M. MeHneneeBa ¢ COBpPEMEHHOM TEOPHUEW CTPOEHUsS ATOMOB.
3aKOHOMEPHOCTH WM3MEHEHMsI CBOWCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMHU
IOPOCTBIX M CIIOXKHBIX BELIECTB IO I'pylIlaM U MepruoaaM. 3HAYEHHUE IEPUOJAHYECKOTrO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XUMHUYECKasi CBsI3b. BUIIbI XUMHUUECKOM CBSI3M (KOBAJICHTHAs
HEMOJISIpHAass W TOJsIpHAas, HWOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHUYECKOU CBsi3M (OOMEHHBIM M JTOHOPHO-aKIeNTOPHBIN). BomopoaHas
CBA3b. BaneHTHOCTh. DNEeKTpoOTpULATENIbHOCTE. CTeneHb OKUCIIeHHs. VIOHbBI: KaTUOHBI
Y aHHOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIIbI KPUCTALINYECKUX PEMIETOK. 3aBUCUMOCTh CBOVMCTBA BEIIECTB
OT TUINA KPUCTAIUTNYECKON PEIIETKH.

[Tonarue o nucnepcHeIXx cucteMax. ICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas
JIOJISI BELIECTBA B PACTBOPE.

Knaccudukanus Heopranmdeckux coenvHeHuil. HoMeHkIaTypa HeEOpraHUYECKHX
BEIIECTB. | eHeTHYecKass CBA3b HEOPraHWYECKUX BELIECTB, IPUHAMISKANUX K
Pa3IMYHBIM KJIaccaM.

Xumnueckas peakuus. Knaccupukanuss XUuMUYECKUX peakuii B HEOPraHUYEeCKOM 1
OpPraHUYECKOM XUMHH. 3aKOH COXPAHEHUS MAacCChl BEIIECTB, 3aKOH COXPAHECHHS U
IIPEBPALLEHUS SHEPTUHN TP XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (akTopoB. OOpaTuMble
peakuuu. XuMudeckoe paBHoBecue. DaKTOphI, BIUAIOIIME HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

DnekTpoiauThyueckas aucconmarusa. CunbHble W cllabble ekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, EIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.



OKCIEpUMEHTAIbHBIE  METOJbl M3YyYEHHUS BEHIECTB W HUX MPEBpaLICHUIA:
neMoHcTpauus Taomun «llepuoguueckas cuctema xumuueckux snemento /. .
MenneneeBa», H3ydyeHHE MOJAENIEH KPUCTAUIMYECKUX pPEHIETOK, HAOM0JeHne |
OMKCaHUE JAEMOHCTPAIMOHHBIX W JAOOPATOPHBIX OIBITOB (pa3yiokKEHUE MEpPOKCUaa
BOJOpPOJA B MPUCYTCTBUM KaTalIM3aTopa, ONPENCIICHUE CPEAbl PACTBOPOB BEIIECTB C
MMOMOIIBI0 YHUBEPCAIHHOTO WHIWKATOpa, PEAKIMA HOHHOTO OOMEHa), MPOBEICHUE
npakTH4eckor paboTel «BrusiHue pa3nuuHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOM
peaKIum».

Pacuérnbie 3anaum.

Pacuérel Mo ypaBHEHHSIM XUMUYECKUX PEAKLHUN, B TOM YHCIE TEPMOXUMUUYECKUE
Pacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBAsl 10JIS1 BEIIECTBAY.
Heoprannueckasi xumus

Hewmeramnel. Ilonoxxenne HemeraimioB B Ilepmogmueckoil cucremMe XUMHYECKHX
snementoB JI. WM. MeHnneneeBa W OCOOEHHOCTU CTPOCHHS aToMOB. DuU3MYECKUE
CBOMCTBa HEMETAJJIOB. AJUIOTPONHS HEMETAUIOB (Ha NpHUMEpPE KHUCIOpOHa, CEphl,
dochopa u yriepona).

XVWMHUUYECKHE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJllOTEHOB, CEphbl, a30Ta,
docdopa, yriepoga U KpeMHHs) U UX COCAMHEHHUUN (OKCHUIOB, KHUCIOPOCOACPIKAITUX
KHUCIIOT, BOJIOPOJAHBIX COCTUHEHU ).

[IprMeHeHnE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Mertamnel. Ilonoxkenne wMeramioB B llepuommyeckond cuUCTEME XHMHYECKHX
anemeHToB J[. M. MenneneeBa. OcCOOEHHOCTH CTPOCHHSI 3JIEKTPOHHBIX O00JIOUEK
aToMoB MeTayuioB. OOmue ¢usndeckue cBoicTBa meTamwioB. CIUiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAJIOB.

XHWMHUYCCKHE CBOMCTBA BXKHEHIITUX METAIOB (HATPHM, KaJIMi, KaJbIMi, MarHuu,
AJTIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U X COCTUHEHUM.

OO6mue crocoObl mosTydeHust MeTaJIoB. [I[pruMeHeHre MeTaioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METObl M3YUYEHHUS BEUIECTB U WX MPEBPAILCHUI: H3yUCHHE
KOJUIeKUMM  «MeTaibl M CIUIaBb»,  OOpa3loOB  HEMETANIOB,  pPEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIoJACHUEe U OMNHCaHuEe JEeMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THUIPOKCHIA AIOMHHHUS C PacTBOpaMU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHbIE PEAKIIUU Ha KATUOHBI METAJUIOB).

Pacuérnble 3anaumn.

Pacuére maccel BemecTBa WM 00BEMA Ta30B IO WM3BECTHOMY KOJIHMYECTBY
BEILIECTBA, MAcCe WU 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00BEMa, KOJMYECTBa BEIIECTBA) MPOIYKTOB PEAKIUU, €CJIM OJHO U3 BEIIECTB
UMeEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumum B 0OECIIEUCHHMH JKOJOTHYECKOH, SHEPreTHYSCKOM U THIINCBOM
0€30macHOCTH, Pa3BUTUU MeTUITMHEI. [IoHITHE 0 HAYYHBIX METOJaX TO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.



[IpencraBnenust 00 OOMIMX HAYYHBIX MNPUHLMUIAX MPOMBIIUICHHOTO TOJXYYEeHUS
BA)KHEUILINX BELIECTB.

YenoBek B MUpE BEIIECTB U MATEPUAJIOB: BAKHEUIINE CTPOUTEIIBHBIE MaTEpPHUAabI,
KOHCTPYKI[MOHHBIC ~MaTepuaibl, KpAacKH, CTEKIO, KepamMHuKa, MaTepuanbl I
AJIEKTPOHUKH, HAHOMATEpUabl, OPraHUYECKUE U MUHEPAJIbHBIE Y100pEHUSI.

XUMHUSIT W 30POBbE YEJIOBEKA: IMpaBWja HCIOJb30BAaHUS JIEKAPCTBEHHBIX
npernapaToB, IMpaBWiia 0€30MacHOTO HCIOJB30BaHUs IpernapaToB OBITOBOM XWMHU B
ITIOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MEXNpEeAMETHBIX CBA3€H NMpPU M3yuyeHUU OOIIEH M HEOpraHMYECKOM
xuMHuH B 11 Kitacce OCyHIECTBIISIETCA U€pe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX IIOHATHW, TaK W IOHATUH, SBISIOIIMUXCS CHUCTEMHBIMU JUISI OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OO0mre ecTecTBEHHO-HAy4YHbIEC MOHATHUS: HAy4YHbIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaluu3, CHUHTE3, KilacCU(UKAIMsA, TEePUOJAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNE, SIBJICHUE.

@dusnka: MaTepus, JHEPrus, Macca, aroM, 3JEKTPOH, IPOTOH, HEWTPOH, HOH,
U30TOM, PaJUOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUI YpOBEHb, BEUIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSHUE BEUIECTBA, (PU3MUECKHE BEJIMYMHBI U E€AMHULBI HX
MU3MEPEHNS, CKOPOCTb.

buonorus: kneTka, opraHusM, sKOcucTeMa, Ouocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEILIECTB B OPraHU3ME.

I'eorpadusi: MuHepanbl, TOpPHBIE MOPOJbI, MOJIE3HbIE MCKOMAeMbl€, TOILIUBO,
pecypchl.

TexHonorus: XuUMHUYECKas MPOMBIIUIEHHOCTh, METAJULypPIus, I[POU3BOJCTBO
CTPOUTEIBHBIX  MAaTEPHANIOB, CEJIIbCKOXO3AMCTBEHHOE  IPOM3BOJACTBO,  IHILEBAas
IPOMBIIIEHHOCT, (dapmaneBTHUeCcKas IPOMBIIUIEHHOCTb, IIPOU3BOJCTBO
KOCMETUYECKHX  [penaparoB, IMPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MaTEpHAJIOB,
AJIEKTPOHHASI POMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiamBaeT TpeOOBaHMS K pe3yabTaTaM OCBOSHUS 00YUYaIOIIUMHUCS
IporpaMM cpenHero oOmero oOpa3oBaHHs (JUYHOCTHBIM, METANpPEeIMETHBIM U
npeaMeTHbIM). Hay4yHO-MeToaudeckol OCHOBOM Juisi pa3pabOTKH IUIAHHPYEMBIX
pE3yJIbTaTOB OCBOEHUS MPOTpaMM CPEIHEro 00IIEro 00pa30BaHUs SIBISIETCSI CUCTEMHO-
JESITEIbHOCTHBII MOAXO/I.

B cooTBeTCTBHU C CUCTEMHO-/IEATEIBHOCTHBIM MTOJIXOJIOM B CTPYKTYPE JTMYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS IpeaMeTa «XUMMsD» Ha YPOBHE CpPEIHEro o0Iero oopazoBaHusl
BBIJICJICHBI CJIEYIOLIUE COCTABIISIIOLIUE:

OCO3HAaHHE OOYYaIOIUMHCS POCCUUCKOM  TpaKJaHCKOWM  HMACHTUYHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJINYME MOTUBALUU K O0yUYEHUIO;

IICJICHAIIPABJIICHHOE pa3BUTHE BHYTPEHHUX YOEKICHUM JMYHOCTH HAa OCHOBE
KJIFOYEBBIX [IEHHOCTEH U HCTOPUYECKUX TpaauLuii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U  CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOJCTBOBATbCS B CBOEH
NESATEIbHOCTH I[I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIMMH  LEJIOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJM4Ke MPaBOCO3HAHUS 3KOJIOTHYECKOU KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh LETH U
CTPOUTD KU3HECHHBIC IIIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMUsS» JOCTUTAlOTCA B €IMHCTBE
yu4eOHOW M BOCHMTATEIbHOW NEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U MJ€alaMH POCCHICKOTO
IPaXKJAHCKOTO OOUIECTBA, MPUHATHIMU B 00ILIECTBE HOPMAaMHU M MPaBUJIAMU TTOBEJICHUSA,
CHOCOOCTBYIOIIMMHU MPOLECCaM  CaMOIO3HAaHMUsS, CaMOPa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHHSI JINYHOCTH 00YYaOIIHUXCS.

JInuHOCTHBIE ~ pe3yJabTaThl  OCBOEHUA  mHpeaMeTa  «XHUMHS»  OTPaXKaroT
c(OpPMUPOBAHHOCTh ~ OMbITAa TO3HABATENIbHOM M  NPAKTHUUYECKOH  JIEATEIbHOCTH
oOyyaromuxcsi Mo peaju3aluy NPUHATBIX B 00ILEeCTBE LEHHOCTEH, B TOM 4YHCIE B
YacTH:

1) rpa:KaaHCKOro BOCIIMTAHMA!

OCO3HaHUSl OO0YyYalOIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX MpaB M 0OsI3aHHOCTEMH,
yBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

IPEICTaBIICHUS O COUUATBHBIX HOPMaX U MPaBUJIaX MEXIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTU MPHU CO3JAHUHM y4eOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX M TO3HABATENbHBIX 3a7ay, BBHINOJHEHUN XHMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH NOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
APYTUX NPU aHAJIW3€ Pa3IMYHbIX BUJOB yUeOHOU IEATEIBHOCTH;



2) IaTPMOTHYECKOT0 BOCTIMTAHMA:

[IEHHOCTHOT'O OTHOIIIEHUS K UICTOPUYECKOMY M HAYYHOMY HACIIEUIO0 OTEYECTBEHHOM
XUMUMU;

yBaXEHUsI K TIpolleccy TBOpYECTBA B 00JacTM TEOPUHM U MPAKTUUYECKOTO
OPUMEHEHUsI XMMHUU, OCO3HAHUSI TOTO, YTO JIOCTHKEHUS HAYKH €CTh pe3yibTaT
JUTUTEJIbHBIX HAOIIOACHHUI, KPONOTIIMBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, IOCTOSSHHOTO
Tpy/Zla y4E€HBIX U MPAKTUKOB,;

MHTEpECa M TNO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH M MOCIEAYIOIIEM AHAIIN3E
uH(GOPMAIIUHU O MEPEIOBBIX JOCTIKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUU, CBSI3AHHBIE C XUMUYECKUMHU SIBICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y UEHHOCTH;

TOTOBHOCTHM OLICHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPUILEH C MMO3HIIMMA
HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX MOCTYIIKOB;

4) gpopMupoBaHNs KyJbTYPhI 310POBbS:

NOHMMaHUsl EHHOCTEN 3J0pOBOT0 U 0€30macHOro odpasza *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3UUYECKOMY U ICUXHUYECKOMY
3J10POBBIO;

coOnro/leHns TMpaBui 0Oe30macHOro oOpalieHusi ¢ BEIeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MMOHUMAHUS LIEHHOCTU MPaBUJ WHAMBUIYAIBHOTO M KOJJIEKTUBHOTO O€30MacHOro
NOBEACHUS B CUTYALMX, YTPOXKAKOLINX 310POBBIO U )KU3HU JTHOIEH;

OCO3HaHUsl TIOCHEACTBUA U HENPUSATHS BPEIHBIX MpPUBbIUEK (ynoTpeOieHus
AJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHUKATUBHON KOMIETEHTHOCTH B y4E€OHO-HCCIIEOBATENbCKON AESITEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U JIPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYaCTHE B PEHICHUM MPAKTHUYECKUX 3a/1ay COLMAIbBHOMN
HaNpaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUEHHUI0 Mpodeccuil pa3inyHoro poja, B TOM YHUCIIe
Ha OCHOBE MPUMEHEHHUSI MPEMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYAY, JIFOISIM TpyAa U pe3yibTaTaM TPYJAOBOU JEATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIMBUIYAJIbHOW TPAaeKTOpUU OOpa3OBaHMS,
Oynymieit mpodeccur M peanu3alud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C Y4€TOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB W MOTpeOHOCTEN
00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKH  1IeJIECO00pPAa3HOr0 OTHOUIEHHs] K MpPUPOJE, KaK HCTOYHHUKY

CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;



NMOHMMAaHUA TJI00AJbHOTO  XapakTepa SKOJIOTHMYECKHX MpoOjeM,  BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIIBHOW CPELBI;

OCO3HaHUsI HEOOXOJIMMOCTH HCIOJIb30BAaHUSl JOCTHKEHUW XUMHUM JJis PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOI'O HENPUATHUS JNCUCTBUM, MPUHOCAIIMX BpEI OKPYKAOUIEH NPUPOTHOMN
cpene, yMEHHsA MPOTHO3MPOBATH HEOJArONPUSATHBIE HKOJOTHYECKUE IOCIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U IIPENOTBPAIIATh UX;

HaJM4Msl Pa3BUTOTO HKOJIOTUYECKOTO MBIIUIEHHUS, SKOJOTMYECKON KYIbTYpPHbI, OIbITa
NEATENbHOCTH SKOJOTMYECKON HANpaBICHHOCTH, YMEHHSI PYKOBOJACTBOBATbCS MU B
MO03HABATENbHON, KOMMYHUKATUBHOM M COI[MATIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS
aKTUBHO MPOTUBOCTOSATH UJEOJIOTHH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTHUKU;

MMOHUMAaHUs CHeU(PUKN XUMUU KaK HayKd, OCO3HaHUS €€ poiau B (hOPMUPOBAHHUH
pPallMOHAJIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO MPEACTaBICHUS 00
OKPY’KAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOJIbI U YEIOBEKA, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEN U peleHUuH NpoOIeM COXpaHEHHUs! IPUPOJIHOTO PaBHOBECHS,

yOex1EHHOCTH B 0COOON 3HAUMMOCTH XUMUH JJI1 COBPEMEHHOM IIUBUIIM3ALMU: B €€
I'YMaHHCTHYECKOM HANpaBICHHOCTH W BaXXHOW pOJM B CO3JaHUM HOBOM 0azbl
MaTepualbHOU KYJbTYpbl, PELIEHUU TJIOOAIBHBIX MPOOJIEM YCTONYHMBOIO PpPa3BUTHUS
YEJIOBEUECTBA —  CBIPEBOM, HSHEPreTUYECKOM, MNHUIIEBOM H  AKOJOTHYECKOU
0€30MacHOCTH, B PAa3BUTUU MEIULMHBI, 00ECIEUYEHUH YCIOBUM YCHEIIHOrO TpyJa H
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXJA0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: IOHHMMAHHS CYIIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh IOJy4yaeMble
3HAHUS I aHaIu3a U OOBSICHEHHS SIBJICHUN OKPYXAIOIIEr0 MUpPA U MPOUCXOAIINX B
HEM M3MEHEHUW, yMEHHUs JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX
(haKTOB M MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HMCIOJIb30BaTh XMMHYECKHE 3HAHUS JJI PEIICHUS
po0JieM B peasbHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENIBCKON 1EATEIbHOCTH;

TOTOBHOCTH M CTIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BAHMIO, K
AKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUW MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3MyHbBIX cdepax npodheccuoHanbHON
NEATEIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI
MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHUS YICOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:



3HAYUMBbIE TUTSL dbopmupoBanus MHUPOBO33PEHHUS oOyuaromuxcs
MEXIUCUUIUIMHApHBIE (MEXIpPEIMETHbIE) OOLIEHAYYHbIE TOHATHUS, OTpaXkKarollue
LEJIOCTHOCTh HAYyYHOH KapTHUHBl MHpa U CHEUU(PUKY METOIOB IO3HAHMS,
UCIIOJIb3YEMBIX B ECTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, JHEpPTrusi, SBICHUE,
IPOLECC, CUCTEMA, HAy4dHbI (HaKT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEAOBaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCalbHble ydeOHblE JEWCTBHS (IIO3HABATEJIbHBIE, KOMMYHHUKAaTHBHBIE,
pEryJIATUBHBIE), obecreunBaronye GopMupoBanne (yHKIIMOHAILHOW TPaMOTHOCTH H
COLIMAJIBHOM KOMITETEHUIMN 00y4aronuxcs;

CIIOCOOHOCTh OOYYarOUIMXCsS HCIOJIb30BaTh OCBOEHHBIE MEXIUCLMILIMHAPHBIE,
MHUPOBO33pEHUYECKHUE 3HAHUS U YHUBEPCAJIbHBIE yUeOHbIE IEHCTBUS B IO3HABATEIIbHOMN U
COLIMAJIbHOW MTPAKTHKE.

MeranpeaMeTHbIE Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4E€OHBIMH
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACUCTBUSMHU.

OBjaieHue YHHMBEPCAJbHBIMHM Y4eOHbIMH MIO3HABATEIbHBIMH 1eHCTBUSIMMU:
1) 6a3oBble JIOrHYeCKHUE TeMCTBHUA:

CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaJIU3UPOBaTh NMPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENENATh LN AEATEIIBHOCTH, 3aaBasi apaMeTpbl U KPUTEPUH UX TOCTHXKCHMS,
COOTHOCHUTB PE3YyJIbTAThI IEITEIbHOCTHU C MOCTABIICHHBIMU LESIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JJOTUYECKOTO MBIIICHUS — BBIJIETATh
XapaKTEpHbIE MPU3HAKU TOHATHN M YCTAHABIMBATh MX B3aWMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHE MOHATUA ISl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUI;

BbIOMpaTh OCHOBAHUS W KPUTEPHUM AJIs KJIacCU(UKALMKU BEIIECTB M XMUMHUYECKUX
pEeaKLHnii;

YCTaHABJIMBATh NPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY U3Yy4aEMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE PACCYXKJEeHUSI (MHAYKTUBHBIC, E€IYKTHBHbIC, IO AHAJIOTUH),
BBISIBJISITh  3aKOHOMEPHOCTM M TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX,
(OpMyIMpPOBATH BHIBOJBI U 3aKITIOUEHUS;

MPUMEHATh B IMPOILIECCE IO3HAHUSA, HCIOJIb3YEMbIE B XHWMHUHM CUMBOJIMUYECKHUE
(3HaKOBBIE) MOJENH, MPeoOpPa3OBbIBATH MOJEIBHBIE MPEICTABICHUS — XUMHUYECKHIM
3HaK (CUMBOJI) 3JIEMEHTa, XUMUYecKass (opMmysia, ypaBHEHUE XUMUYECKOW PEaKIu —
OpU pEIIeHWH YYEOHbIX TMO3HABATENbHBIX W NPAKTHUECKUX 3343y, TNPUMEHSThH
Ha3BaHHbIE MOJEJIbHBIE IPEACTABICHUS I BBISBICHUS XapaKTEPHBIX IPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHIA.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUA:

BJIaJIeTh OCHOBAMH METO0B HAYYHOTO MO3HAHUS BELIECTB U XUMUUECKUX PEAKIIHIA;

(GopMynupoBaTh LEMM U 3aJa4d HCCIEIOBAaHUS, MCIOJb30BAaTh IMOCTABJICHHbBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl (POPMUPOBAHUSI THIIOTE3bI 10 MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;



BJIQJIETh HABBIKAMU CAMOCTOSITEIBHOTO INIAHUPOBAHUS U MPOBEACHUS YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHUS HaOIOAaTb 3a XOJOM IIpolecca,
CaMOCTOSITEJIBHO TMPOTHO3UPOBATH €ro pe3ysbTaT, (OpMyJIHpOBaTh OOOOIIEHUA U
BBIBOJIbI OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIENOBAHUS, COCTABIIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

MPUOOPETaTh OMBIT YUEHUYECKOU MCCIIE0BATEIbCKON M MPOSKTHON JEATEIHbHOCTH,
MPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIIbHOMY MTOMCKY METO/IOB PELICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOAOB IMO3HAHUS.

3) paGora ¢ mH(popmanuei:

OpPUEHTHPOBATHCS B PA3NMUYHBIX HCTOYHHMKAX HH(pOpManuu (HaydyHO-NOIYJIspHas
JUTEepaTypa XUMUYECKOTO COJEP KaHUA, CIpaBOYHbIE 1mocolusi, pecypcel MHTEpHETA),
aHAJIM3UPOBATh UH(OPMALIMIO PAa3IUYHBIX BUJOB U (OPM IpPEICTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMMPOTHUBOPEUYUBOCTH;

(opMyIMpPOBATH 3aIPOCHI ¥ MPUMEHATh Pa3JIMYHbIE METOJBI MPU MOUCKE U 0TOOpE
nH(popmanuu, He0OXOIMMOM /1JIs BBIITOJIHEHHS YUEOHBIX 3a7]a4 OMPENEIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYI (POpMY MpeCTaBlIeHUs HHPOpMAIUU
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

MCIIOJIb30BaTh HAY4YHBIM SI3bIK B KAayeCTBE CPEACTBa MpU padboTe ¢ XHUMHYECKOM
nH(popManuen: MPUMEHATh MEXIIPEAMETHBIE (PU3NUECKIE 1 MAaTEMAaTUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CpPEICTBA
HarJIJHOCTH.

OBiaieHHe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUSIMU:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJe Juajiora W/Wiu
JIUCKYCCHUHU, BBICKa3bIBaTh UIEH, (OPMYJIHPOBATh CBOM MPEAJIOKEHUS OTHOCHTEIHHO
BBITNIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3CHTAIMel pe3ylbTaTOB MO3HABATEJIbHON JIEATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM TMPHU BBINOJIHEHUU
XUMHUYECKOTO SKCIIEPUMEHTa, MPaKTUYECKOW pabdoThl IO MCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealu3al y4eOHOro MmpoekTa U (HOpMyIHpOBaTh BBIBOIBI IO
pe3ynbTaTaM IpPOBEAEHHBIX HCCIENOBAHUM MYTEM COIVIACOBAHMS NO3ULMKA B XOJ€
o0CyXIeHHsI 1 0OMEHA MHEHUSIMH.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO  IUIAHUPOBATh M OCYHIECTBJISTH  CBOIO  IMO3HABATENIbHYIO
NeSTEeIbHOCTh, OmNpenensss e€ Lenu W 3aJaud, KOHTPOJMpPOBAaTH M MO Mepe
HEOOXOJAMMOCTH  KOPPEKTUPOBATh  MPEAJaraeMblii  alTOPUTM  JEHCTBUU  TIPU
BBIMIOJJHEHUH  y4eOHBIX U HUCCIENOBATEIbCKUX  3a/4ay, BbIOMpaTh Haubosee
3¢ (deKTUBHBIN CIOCO0 UX PEHICHUS C YUETOM MOITYYESHHsI HOBBIX 3HaHUMN O BEILIECTBAX U
XUMHUYECKUX PEAKIUAX;



OCYHICCTBIIATL CAMOKOHTPOJIb CBOEH ACATCIIPHOCTH Ha OCHOBC CaMOaHaIMm3a H
CaMOOILICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KUIIACC

[IpeameTHbIE pe3yNbTaThl OCBOCHUS Kypca «Oprannyeckas XUMHs OTPaKaloT:

c(hOpPMHUPOBAHHOCTDH MPEACTABICHUM O XMMHUYECKON COCTABJISIONICH €CTEeCTBEHHO-
HAy4YHOM KApTUHBI MHpaA, POJU XHUMHUM B TIO3HAHWU SBJICHUH TMPUPOJIBI, B
(GbOopMHUPOBAHNY MBITIUICHHS ¥ KYJIBTYPhI JIMYHOCTH, €€ (JYHKIIMOHATLHON TPAMOTHOCTH,
HEOOXOAMMOM ISl PEIICHHS] MPAKTUYECKUX 3a/ad M DKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CPEIE;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUW, KOTOPAas BKIFOYAET: OCHOBOIIOJIATAI0IINE
NOHATHS (XMMHYECKUN HJIIEMEHT, aToM, JJIEKTPOHHAs 000JIoYKa aToma, MOJIeKyJa,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas CBA3b, CTPYKTypHas ¢dopmyia
(pa3BépHyTass W COKpaméHHasi), MOJb, MOJISIpHAas Macca, MOJSIPHBIA O0BEM,
YIJIEPOAHBIN CKelleT, (YHKIMOHAJbHAS Tpynmna, paaukal, HW30MEpusi, H30MEpHI,
TOMOJIOTHYECKUM psii, TOMOJIOTH, YTJIEBOJOPOJbI, KHUCIOPOJ M a30TCOJIEpKalllue
COCMHEHHUS, MOHOMEp, IMOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHbBIC
COCIMHEHUS); TEOPUM M 3aKOHBI (TEOpHsl CTPOCHUS OpraHMYEeCKHX BemecTB A. M.
BytnepoBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN
A3bIK XMMHH, MHPOBO33PEHUYECKUE 3HAHMS, JIEkKallMe B OCHOBE ITOHUMAaHHS
MPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBJICHHH, (DAKTOJIOTMYECKHE CBEIICHUS O
CBOMCTBax, COCTaBe, IOJYyY€HUH U OE30MaCHOM WCIOJIb30BAaHUN BAKHEUIIINX
OpraHUYECKUX BEILIECTB B OBITY U MPAKTHUUECKOMN JAESTEILHOCTH YEIOBEKA,

c(hOPMUPOBAHHOCTh YMEHHUH BBISIBIIITH XapaKTEPHbIE MPU3HAKU TOHSITHUH,
YCTaHaBJIIMBATh WX B3aUMOCBS3b, HCIIOJH30BATh COOTBETCTBYIOIIUE TMOHATHUS TPU
ONMCAHUU COCTaBA, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COEANHEHUN;

c(hOPMHUPOBAHHOCTh YMEHHUM HCIIONB30BATh XHMHYECKYI) CHUMBOJIUKY IS
COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) hopMy
OpraHUYECKUX BEIIECTB U YPABHEHHI XMMHUYECKUX pPEAKIWW, U3rOTABIMBATH MOJEIU
MOJICKYJl ~OpPraHMYECKMX BEIIECTB I HWUIIOCTPAlUM WX  XHUMHUYECKOro U
MPOCTPAHCTBEHHOT'O CTPOCHHUS;

cOpPMHUPOBAHHOCTh YMEHHMH  yCTaHaBIMBATh MPUHAJICKHOCTh HU3YUYEHHBIX
OpPraHUYECKUX BEIIECTB MO WX COCTAaBY U CTPOCHHUIO K OMPEACIEHHOMY KJIacCy/TpyIime
coeMHEHU  (YIJIeBOAOPOABI,  KHUCIOpPOJ U  a30TCOAEpIKAIIUE  COCAMHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUsA), JaBaTb MM Ha3BaHUA [0 CHUCTEMaTUYECKOU
nomenkiarype (IUPAC), a Takke NPUBOIWTH TPHUBHAJIbHBIC HA3BaHUSA OTACIbHBIX
OPTraHUYECKUX BEIIECTB (ITWJICH, MPOMUJIEH, alleTUJICH, STWICHIJUKOJb, TJIUIIEPUH,
denon, dopmanpaeruj, aneTanbIerujl, MypaBbUHash KHUCIOTa, YKCyCHas KHCJIOTa,
OJICMHOBAsl KUCJIOTA, CTEapUHOBAs KUCIIOTa, TJII0K03a, (PpyKTO3a, Kpaxmal, 1eJIiIi03a,
TJIMITUH);



c(OpMUPOBAHHOCTH YMEHHUS OMPENEIATh BUIAbl XUMHUUYECKON CBSI3U B OPraHUYECKUX
COEeIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

cOPMUPOBAHHOCTh ~ yMEHUSI MPUMEHATH  MOJOKEHUS  TEOPUU  CTPOCHUSA
opranuveckux BemectB A. M. BytiepoBa 1 0ObsICHEHUS 3aBHCHUMOCTHU CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PUINUYECKUE U
XUMHUYECKUE CBOMCTBA TUIMUYHBIX MPEICTABUTEIEH PA3IMUYHBIX KJIACCOB OPTraHUYECKUX
BEIECTB (METaH, dTaH, ATHJIEH, MPOMWICH, alleTuiIeH, OyTraaueH-1,3, MeTunoyTaaueH-
1,3, OeH301, METaHOJ, 3TAHOJ], STWJICHIVIUKOJb, TIUIEPUH, (EHON, aleTaabAeTu,
MypaBbUHasi M YKCYCHasl KHUCIJIOTHI, TJIFOKO3a, Kpaxmal, LEeJUII0JI03a, aMUHOYKCyCHas
KHUCIIOTa), WJUIIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXIYy HUMHU YpPaBHEHHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOPMHUPOBAHHOCTh YMEHUS XapaKT€PU30BATh HICTOYHUKH YIJIEBOJIOPOJHOTO ChIPhS
(HedTh, NpPUPOIHBIA Tra3, yrojib), CHOCOOBI HUX TMeEpepabOTKHM U MPAKTUYECKOE
MIPUMEHEHUE TPOTYKTOB NEPEPAOOTKY;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BHIYMCICHHS IO XUMUYECKUM YPaBHEHUAM
(maccpl, 00BEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTAa pPEaKUUU IO
U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB
pEeaKInn);

c(hOpPMUPOBAHHOCTh YMEHHUW BJIAJACTh CUCTEMON 3HAHUNW OO0 OCHOBHBIX METOJIaX
Hay4YHOI'O MO3HAHMS, UCMOJIb3YEMbIX B XUMUH MPU U3YYEHUU BEIIECTB U XUMUYECKUX
ABJICHUN (HAONIOAEHUE, W3MEPEHHE, SKCIIEPUMEHT, MOJEIMPOBAHHUE), HCIOJIb30BATh
CHUCTEMHbBIE XUMUYECKHE 3HAHUSA JJIs MPUHATUS PEIICHUA B KOHKPETHBIX KHU3HECHHBIX
CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHMH COOMIOAATh MpaBUiia I[OJIb30BAHUS XUMHYECKOM
nocyno u JgabopaTopHBIM O0OpYyIOBaHHMEM, a TaKXKe TMpaBwiIa OOpalieHus: C
BEIIECTBAMH B COOTBETCTBHUM C HMHCTPYKIUSMHU IO BBIIOJHEHUIO JITA0OPaTOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJIHATH XUMUYECKUN SKCIIEPUMEHT
(npeBpallleHnsT OPraHMYECKUX BEUIECTB IPU HArpeBaHUM, IOJyYEHHE OJTHIIEHA H
U3YYECHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKI[MU OPraHUYECKUX BEILECTB, JIEHATYpPALHS
OENIKOB MpU HArpeBaHHUM, LIBETHHIE pPEaKUUU OEJIKOB) B COOTBETCTBHM C IMpaBHJIaMU
TEXHUKA O€30MaCHOCTH TpU OOpaleHuH C BEIEeCTBAMH U JaOOpPaTOPHBIM
00Opy/IOBaHUEM, TPEACTABIATh PE3yIbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opme
3aMUCH YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U (POPMYIUPOBATH BHIBOABI HA OCHOBE
ATUX PE3yJIbTaTOB;

c()OPMUPOBAHHOCTh ~ YMEHHMM  KPUTUYECKH  AHAJIU3UPOBATh  XHUMHUYECKYIO
uHpOpMaLMIO, TOJy4aeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpeICcTBa  MacCOBOM
uHpopmanuu, IHTepHET U apyrux);

c(OpPMUPOBAHHOCTh YMEHUI COOIIONATh MPaBHUIIa HKOJIOTUYECKHU IEI€CO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOU NEATEIBHOCTH B IIEJIIX COXPAHEHUSI CBOETO 3[I0POBBS U
OKpYXalollled MPUPOIHON Cpelbl, OCO3HaBaTh OMNACHOCTh BO3JECHUCTBUS Ha IKUBBIC



OPTraHU3Mbl ONPEAECIEHHBIX OPraHUYECKUX BEUIECTB, OHMMas cMbica nokazaresns [1/K,
NOSICHATh Ha MpPUMEpPax CHOCOObl YMEHBIIEHUS W MPEAOTBPALEHUS HMX BPEIHOTO
BO3/ICHCTBUSI HA OPTraHU3M YEIIOBEKa;

JUIsi  OOy4YaromMXcsi C OrpaHUYCHHBIMU BO3MOXXHOCTSMH 37I0POBbS: yMEHHE
OPUMEHSATh 3HAHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX TIO3HAHUS BELIECTB M
XUMUYCCKUX SIBJICHUI;

JUTSL CJIETIBIX W CTA0OBUISAIINX OOYYAIOIIMXCS: YMEHHUE HCIIOJIh30BaTh pelbe(HO-
TOYEUHYIO cucTeMy o6o3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyit.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsI Kypca «OOIias v HeopraHudeckass XUMUs»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: O XUMHYECKON COCTABJISIONIEH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpA, POJAM XUMUHM B TIO3HAHUM SIBJICHUN TPUPOIBI, B
(bopMHUPOBAHUY MBIIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAIBLHON TPaMOTHOCTH,
HEOOXOMUMON JJIsl PEIICHUS MPAKTHYECKUX 3a7a4 M JKOJOTMYECKHM OOOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 3J0POBbIO U IPUPOJHOU CPEJIE;

BJIQJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIIHNE
MOHATHS (XUMHUYECKUI DJIEMEHT, aTOM, HM30TON, S-, P-, O- BJIEKTpOHHBIC OpOUTAIIN
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKash CBsA3b (KOBaJICHTHas,
MOHHAs, METAJUTMYECKasi, BOJIOPOIHAS), KPUCTAIUIMYECKAsT PEIIETKA, TUITBI XUMUYECKUX
peaKkuii, pacTBOp, JIEKTPOJIUTHI, HEANEKTPOJIUTHI, SJICKTPOJUTHUUECKAS AUCCOLUALINS,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, CKOPOCTh XHWMHYECKOM PpEAKUHUH, XHUMHUYECKOE
paBHOBeCHE); TEOpPUM U 3aKOHBI (TEOpUA DJICKTPOJUTUUYECKON JIUCCOLMAIINU,
nepuoandeckuit 3akod [[. 1. MenneneeBa, 3aKk0OH COXpaHEHHUsI MACChl BEIIECTB, 3aKOH
COXpPAHECHMSI U MPEBPAIICHUS] YHEPTUHU MPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN S3bIK XHWMHH, MHPOBO33PCHUECKHE 3HAHUS, JICKAIIHME B OCHOBE
MMOHUMAaHUSI MPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBIICHUH, (PAKTOJOTHUECKHE
CBEJICHHUS O CBOWMCTBaX, COCTaBe, TOJY4YCHHMH U 0OE€30MacHOM HCIOJb30BaHUU
BOKHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOW EATETbHOCTH
YeJI0BEKa;

c(hOPMHUPOBAHHOCTh YMEHHMH BBISBIATH XapaKTEpHbIC TMPU3HAKU TOHSITHUH,
yCTaHABJIMBaTh WX B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIME TOHATUSI TPU
OTIMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBpaICHU;

c(hOPMHUPOBAHHOCTh YMEHHMH HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJUKY IS
cocTaByieHus (POPMYJT BEIIECTB U YPABHCHU XUMHUYECKUX PEAKIIUNA, CHCTEMAaTHUECKYIO
nomenkinatypy (IJUPAC) u TpuBManbHBICe Ha3BaHUS OTACIBHBIX HEOPTaHUYECKHUX
BelllecTB (yrapHblid ra3, YIJIEKUCIBIM ra3, aMMHakK, raii€Has W3BeCTb, HeraméHas
U3BECTh, MUThEBAS COJIA, TUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh YMEHUM OMNPEACNISITh BAJICHTHOCTh M CTENEHb OKHUCJICHUS
XUMHUYECKUX IJIEMEHTOB B COCIMHEHHUAX PA3IUYHOrO COCTaBa, BUJI XUMUYECKON CBA3U



(koBaneHTHasi, WOHHAs, METAIMYECKas, BOJOPOAHAs) B COCIWHEHUAX, THUI
KPUCTAJUIMUECKOMN PEIIETKA KOHKPETHOTO BEUIECTBa (aTOMHAs!, MOJIEKYJIsIpHas, UOHHas,
METAJIIMYECKAs), XapaKTep CPENbl B BOJHBIX paCTBOPAaX HEOPraHUUECKUX COCTUHEHU;

c(OPMUPOBAHHOCTh YMEHHUW YCTaHABIMBAThb HPHUHAJIEKHOCTh HEOPTaHUYECKUX
BEIIECTB II0 UX COCTaBy K ONpPEIEIEHHOMY KiacCy/Tpylie COEIMHEHUH (IIpOCThIe
BEIIECTBA — METAUIbl M HEMETaJlIbl, OKCHIBI, OCHOBAaHHs, KHUCIOTHI, aM(OTepHbIe
TUIPOKCHUIBI, COJIN);

c(hOpPMUPOBAHHOCTh YMEHHM pacKpbiBaTh CMBICI MepHoaudeckoro 3akona J[. .
MenneneeBa W JEMOHCTPUPOBATh €T0 CHUCTEMATH3UPYIOUIYI0, OOBSCHUTEIBHYIO H
IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOEHHE ATOMOB
XUMUYECKUX dJeMeHTOB 1-4 mnepuonoB Ileprogudeckoil CHCTEMBI XUMHYECKHX
anemeHToB JI. . MeHaeneeBa, HCIIONB3YsI IIOHATHS «S-, P-, 0-3JICKTPOHHBIC OpOUTAIII,
«QHEPreTUYECKUE YPOBHW», OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHUs CBOMCTB
XUMHAYECKUX JJIEMEHTOB M MX COEIMHEHWM MO nepuoaam u rpynnam llepmoamdeckon
CHCTEMBI XUMHYECKHUX 3J1eMeHTOB /. 1. MeHaeneena;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XUMHYECKHE
CBOMCTBA  HEOPraHMYECKUMX  BEIIECTB  pA3JIMYHBIX  KJACCOB,  IOATBEPKIATH
CYLLIECTBOBAHUE TE€HETUYECKOM CBSA3M MEXAY HEOPraHWYECKUMMU BEIIECTBAMU C
ITIOMOUIBI0 YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

c()OPMUPOBAHHOCTh YMEHHUS KJIACCU(UUUPOBATH XHUMHUYECKHUE PpPEAKIUU IO
pa3IMYHBIM TpU3HAKaM (YHMCIy M COCTaBy pEArupyrolMX BELIECTB, TEIJIOBOMY
ahdekTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIEHHUSI JJIEMEHTOB, OOpaTUMOCTH
pEeaKlMM, yYaCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHUN COCTABJIATH YpPaBHEHUS PEAKLUI pa3IUYHBIX THUIIOB,
HOJIHBIE M COKpAIEHHBIE YPaBHEHUS PEAKIM MOHHOTO OOMEHa, YYUThIBasl YCJIOBUS,
IPU KOTOPBIX 3TH PEAKIUU UAYT 10 KOHLA;

c)OPMUPOBAHHOCTh ~ YMEHHMM  MPOBOJUTH  PEAKUUHU,  IMOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHMYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BELIECTB;

c(OpMHUPOBAHHOCTb YMEHUU pPacKpbIBaTh CYIIIHOCTb OKHUCIIUTEIIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca 3THX
pEeaKLHnii;

c(OPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKOU
peaklMMu OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHUS B
3aBUCUMOCTH OT BHelIHero Bo3aenctus (npunuu Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEepU30BaTh XUMUYECKUE MPOLECCHI, JeKAallUe B
OCHOBE IIPOMBIIUICHHOIO ITOJYYEHHs] CEPHOM KHCIOTHI, aMMMaKa, a TakKke
c(OpPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAyYHBIX MPUHIUNAX U HKOJIOTUYECKUX
npo0sieMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUU NMPOBOJUTH BBIUMCICHUS C UCIOJIb30BAHUEM IMOHSITHS
«MaccoBasi [0/ BELIECTBA B pAacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B IIpU



XUMUYECKUX pEaKIMsIX, MacChl BemecTBa WM O0OBEMa Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEIlIECTBA, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOLIMX B pEaAKIUU
BEILIECTB, TEIUIOBOro 3(gekra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl
BEILIECTB, IPEBPALICHUSA U COXPAHEHUS SHEPTUH;

c(OPMUPOBAHHOCTh YMEHHMM COOJIIO/AaTh TpaBuia IMOJb30BAHUA XHUMHUYECKOM
MOCY/IOM ¥ JabopaTOpHBIM OOOpYAOBaHWEM, a TakKe IMpaBWia OOpaIlIeHus C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSIMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATH U BBIMTOJTHATH XUMHUYCCKUN SKCTICPUMEHT
(paznoxeHue nepokcua BoI0poJa B MPUCYTCTBUU KaTaIU3aTOPa, ONPEICICHUE CPEIbl
pPacTBOPOB BEWIECTB C MOMOIIBI YHUBEPCAJIBbHOIO HUHAUKATOPA, BIUSHUE PA3IUYHBIX
(GakTOpoB Ha CKOpPOCTb XHMMHYECKOM pEaKIMu, peakluh HOHHOTO OOMeHa,
KaueCTBEHHbIC pEaKkIMu Ha Ccyibdar-, KapOOHAT- U XJOPUI-aHUOHBI, Ha KATHOH
aMMOHMUSI, PEIICHHE DJKCIEPUMEHTAIbHBIX 3a7ady 1o TemMaM «Mertamwiey U
«HemeTanbl») B COOTBETCTBHM € NIPaBUJIAMH TEXHUKH O€30MAaCHOCTH MpHU OOpaIieHUH
C BeEIIeCTBAaMM U JIaDOpaTOpPHBIM OOOPY/IOBAaHUEM, TMPEJCTABIATh PE3YyJIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTa B (hOpME 3alUCH YPABHEHU COOTBETCTBYIOIIUX PEAKIIUN
1 GOpMYIMPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh ~ YMEHHMM  KPUTHYECKH  AHAJIU3UPOBATH  XHUMHUYECKYIO
uH(pOpMaIMIO, TOJY4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa  MacCOBOM
KOMMYHUKaIu, UTHTepHET U JpyTux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOAAThH MpaBUiia IKOJIOTUYECKH 1€JIeCO000pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JIEATEIHLHOCTH B LEJSAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpY’KArOIIEW MNPUPOJHOM CpEIbl, OCO3HABaTh OIACHOCTh BO3JCHCTBUS Ha >KUBBIC
OpraHu3Mbl ONPEACIEHHBIX BEIIECTB, MOHUMas cMbIch nokazarens [[JIK, noscHsITh Ha
npuMepax CrocoObl YMEHBIICHUSI U MPEIOTBPAIICHUS] UX BPEIHOTO BO3JEHCTBUS HA
OpraHu3M YEJIOBEKA;

U1 O0y4YaroluXcsi C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBBSI:  YMEHUE
MPUMEHATh 3HAHUST OO0 OCHOBHBIX JIOCTYIMHBIX METOJIaX TIO3HAHMS BEUIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHETBIX U CIA0OBUIANIMX OOYYAIOIIMXCS: YMEHHUE HCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumuaeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/n HauMeHoBaHMe Pa3IeJIOB M TEM MPOrPaMMBbl KonTposibhbie IIpakTudeckue (undposbie)
Bcero oOpa3oBaTe/ibHbIE
padoTbI padoTbI pecypeni
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 3
byrneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKAHbI 2
99 HenpenenbHble YrIIeBOAOPOIbI: ATKCHBI, 5 1
aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOJOB U UX 3 1
nepepadoTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
3.9 Anpaerunsl. KapoonoBsie kuciaothl. CloKHbBIE 7 1
3¢upsI
3.3 VrneBoasl 3 2
HToro mo pazneny 13
Pa3nes 4. AzoTcoaepskaiue opraHi4ecKue coeJHHEeHHs
4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro no pasnery 3
Paszgea S. BoicokoMoJieKy/JIsIpHbIE COeIUHEHUSA
5.1 ITnactmaccel. Kayuyku. Boiokna 2




Hroro no pasneny

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

34




11 KITACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne n/m HauMeHoBaHMe pa3iesioB M TEM MPOrPaMMBbI Koutposibheie [IpakTHuecKue (mudposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH 1
11 [lepuoanueckas cuctema XUMUYeCKuX saemeHToB . U. 3
Menpeneena
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BeIIecTB 4
13 XUMUYECKUE peakluu 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Mertabl
2.2 Hemeramibl 1
2.3 CBsi3b HEOPTaHUYECKUX U OPTAaHHMUYECKUX BEIIECTB
Hroro no paszgeay 17
Paznen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb
Hroro no pazgeay
OBHIEE KOJIMYECTBO YACOB 110 MIPOT'PAMME 34 2 3




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne o/m Tema ypoxa Kontpoabnsie Ilpakruyeckue Aara ungpposeie
U3ydeHHusi o0pa3oBaTebHbIE
padoTshI padoTshI pecypeni
1 IIpeamer opraHM4ecKor XUMHH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAYEHUE
5 Teopus cTpoeHHst OpraHUYECKUX coenHeHnit A. M.
BbytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBienue o kinaccupukay OPraHuIeCKUX BEIECTB.
3 Howmenknarypa (cucreMatndeckasi) U TPUBHAJIbHBIE
HAa3BaHUS OPraHUYECKHX BEIIECTB
4 AJIKaHbI: COCTaB U CTPOECHUE, FTOMOJIOTUUECKHH psJT
MeraH 1 3TaH — NPOCTEUIINE ITPEACTABUTENN AJIKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHHUE, CBONWCTBA
7 OTUJIEH U MPOIUJIEH — MPOCTEHIINEe MpeICTaBUTENN
AJIKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyueHue aTuneHa u 1
U3yYEHUE €ETO CBOWCTB)
9 Anxanuensl. byramuen-1,3 u MmetmnOyraauen-1,3.
[TosryuyeHne CUHTETHYECKOTO KaydyKa U PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
10 TOMOJIOTHUECKUN psil. ALETHIIEH — IpOCTeHIni
MPEJICTaBUTENb aJIKUHOB
11 Boruncnenus no ypaBHEHUIO XMMHUYECKON peakluu
12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apEHOB
13 I'enernueckas cBsA3b YIiI€BOAOPOOB, MIPUHAMIEKALIUX K
pa3IMYHBIM KJ1accam
14 [IpupoaHbIE HICTOYHUKH YIJIEBOJOPOAOB: IIPUPOIHBIN ra3 U
NOIYTHBIE HEPTSHBIE ra3bl, HEPTh U MPOTYKTHI €€




nepepaboTKu

[TpupoaHbIe UCTOUHUKH YTIEBOIOPOAOB: IPUPOAHBIH ra3 u

15 MONyTHBIE HE(TIAHBIC Ta3bl, HEPTh U MPOIYKTHI €€
nepepadoTKu

16  KonrtpoinbHas paboTa 1o pazaeny «YTJIeBOAOPOIbD)

17 [IpenenbHbie OTHOATOMHBIE CITUPTHI: METAHOJ M STAHOJL.
Bonopoanas cBs3b

18  MHOroaToMHbI€ CIIUPTHI: STUICHIVIUKOIb U TIULEPHH

19 @DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE U XUMHUECKUE
CBOMCTBA, IPUMEHEHHE

20 | Anpuperuabl: popManibIerua U alleTanbaeru. ALEeTOH

21 OaHOOCHOBHBIE MpefieNibHbIE KAPOOHOBBIE KHCIOTHI:
MypaBbUHas U YKCYCHast

29 [IpakTudeckas padora Ne 2. «CBoHCTBa pacTBOpa yKCYyCHOM
KHACIIOTBD»

93 CreapuHOBas U OJIEMHOBAsL KUCIIOTHI, KaK MpeACTaBUTEIN
BBICHIMX KapOOHOBBIX KHCIOT

24 MBpI1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE
JeUCTBUE

o5 CrnosxHble 3(hupbl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT.
[Muaponu3 cinoxHBIX 2(HUPOB

26 XKupsr: ruaponus, npuMeHeHue, OnoIoruuecKas poib
KHUPOB

97 VYrneBonpl: cocTaB, kinaccudukanus. Baxkueiimme
IpeJICTaBUTEINN: TII0K03a, (PPYKTO3a, caxapo3a

28  Kpaxman u 1emirono3a Kak MprpoTHbIE TIOJTHMEPHI
KonTponpHas padora no pazaeny «Kucmopoaconepxanime

29 opraHuveckue coeuHeHus»/ Beepoccuiickas mpoBepoyHast
pabora

30 OO61mas xapakTepuCTHKa a30TCOAEPIKAIIUX OPraHUUYECKUX

coeauHenuii / Beepoccuiickas nmpoBepouHas pabota




31 AMMHBI: METHJIAMHUH U aHUJINH 1
AMHMHOKHUCIIOTHI KaKk aM(pOTEpHbIE OPraHUYECKHE

32 CoeIMHEHMs, NX OnoJiorndeckoe 3HadeHue. [lentuael. benku 1
KaK MPUPOIHBIC BEICOKOMOJICKYJISIPHBIC COCTMHEHUS

33 OCHOBHBIE TTOHATHSI XUMHHU BBICOKOMOJIEKYIISIPHBIX 1
COCIUHEHUN

34 OCHOBHBIE METOIbI CHHTE3a BRICOKOMOJIEKYJISIPHBIX 1
coennHeHun. Ilinactmaccesl, kKay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB IO ITPOI'PAMME 34




11 KIIACC

Ne ni/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabuble IlIpakTuyeckue

padoThI

padoThI

Jara
H3y4eHust

DJIEKTPOHHbBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs KOH(PUTYpaIus
aTOMOB

Ilepunonnueckuii 3akoH u [lepuonnueckas cucrema
XUMHYeCKHX 31eMeHToB /. 1. Menaeneea, ux cBsi3b C
COBPEMEHHOM TEOPUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMHUYECKUX
3JIEMEHTOB M UX COCIMHEHMH 0 IpyIaM U Iepuoiam.
3HaueHUE NEPUOJANYECKOr0 3aKOHA U CUCTEMBI XMMHUYECKUX
anemeHToB .M. MenneneeBa B pa3BUTHUM HAyKU

Crpoenue BemecTBa. XMMHUUYECKast CBSA3b, €€ BUABL
MEXaHHU3MBbI 00pa30BaHUs KOBAJICHTHOU cBsi3u. BomopoaHast
CBSI3b

BanentHocth. DnekTpooTpuniarenbHOCTh. CTeneHb

oKHcIieHHs. BerecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO
CTpOCHUS

ITonsitue o aucnepcHbIx cucteMax. IcTUHHBIE U
KOJUTOMHBIE pacTBOPBL. MaccoBas 10151 BEIIECTBA B
pactBope

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX
coeMHEeHMH. ['eHeTnYecKas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanus XuMu4ecKkux peakifii B HeOpraHuueckon
Y OPTaHUYECKON XUMHUH. 3aKOH COXPAHEHUS MacChl
BELIECTB; 3aKOH COXPAaHEHUS U NPEBPAILEHUS SJHEPTUU IIPU
XUMHYECKHX PEeaKLUAX

CkopocTb peakiuu. OOpaTuMble peakui. XUMHYECKOe
paBHOBeCHE




[IpakTudeckas padora Ne 1. « BaussHuEe pa3muvIHBIX

10 ($aKkTOpOB HA CKOPOCTh XMMHYECKON PEaKIIHm»
DnekTpoauTrueckas aucconuanus. [lousatue o BonopogHoM

11 nokazarene (PH) pactBopa. Peakiuu nonnoro oomeHa.
IM'uaponus opraHnyecKux U HEOPraHUYECKUX BEIIECTB

12 OKuCIUTENbHO-BOCCTAaHOBUTEbHBIE peakiuu. [lonsaTue 06
3JIEKTPOJIM3€E PACIIaBOB U PACTBOPOB COJIEH

13 KonTponpHas padora o pazueny «TeopeTnueckne OCHOBBI
XUMHUN
Mertauibl, ux nosoxenue B [lepuoguueckoii cucreme

14 XUMHYECKHX dyeMeHToB J[. M. MenpeneeBa 1 0COOCHHOCTH
cTpoeHus atoMoB. O0mme pU3nvecKre CBONCTBA METAJIOB

15 CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN sl HAPSHKEHUI
METaJIJIOB

16 XVMHYEeCKHE CBOWCTBA BaKHEHIINX METAJUIOB (HATpUH,
KaJIMH, KaJIbIIUA, MarHui, aIIOMUHAN) U UX COSAMHEHUIN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COEAUHEHUI

18 XUMHUYECKUE CBOMCTBA IIMHKA, JKEJI€3a U UX COCTUHEHUN

19 [IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTAJIBHBIX 3a/a4 1Mo Teme «MeTtamis»"
Hewmerannel, ux nonoxenue B [lepuoanueckoit cucreme

20 XUMUYeCKHX anemMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB
®u3nyecKue CBOMCTBAa HEMETANIOB. AJJIOTPOIHS

21 HEMETAIUIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u
yriepojia)

22 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI M UX COCTMHEHUI

23 XUMHUECKHE CBOMCTBA a30Ta, pochopa 1 X COeTUHEHUN

24 XUMHUYECKUE CBOMCTBA yIIIEpOa, KPEMHUS U UX
COEMHECHUI

25 [IpuMeHeHrne BaXKHEUIINX HEMETAIOB U X COCTMHECHUM




OO0001eHUE U CUCTEMATU3ALIMS 3HAHUM 110 TEME

26 «Hemeramibry. BerauciaeHus mo ypaBHEHUSM XUMHAYECKUX 1
peaxkuil 1 TePMOXUMHUYECKHE Pacu&Thl

97 [Ipaktuyeckas padora Ne 3. «Pemenue 1
AKCIIEPUMEHTANIbHBIX 3a4a4 1o Teme "Hemeramns"»

08 KonTponbhas pabota no temam «MeTayuib» 1 1
«Hewmeramnb»

29 Heopranudeckue u opraHndeckue KUCIOTHI. 1
Heopranuueckue U opraHn4eckue OCHOBaHUS
AmMpoTepHbIe HEOPTaHNYECKHE 1 OPTaHUYECKHE

30 coeauHeHus. [ eHeTHUeCKas CBSA3b HEOPraHMUECKUX U 1
OpPraHUYeCKUX BEIIECTB
Ponb xumum B oGecrieueHuu 3KOJIOTHYECKOM,

31 SHEPreTHYECKON U MUIIEBON OE30IIaCHOCTH, PA3BUTHH 1
MEUIIHBI

39 [TpencraBienust 06 00X HAYYHBIX TPUHIIAIIAX 1
MIPOMBINIJICHHOTO TTOJTyYeHUs BaKHEHUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAITIOB

34 XuUMHS ¥ 300pOBbE YEIIOBEKA 1

OBHIEE KOJIMYECTBO YACOB IO MPOTPAMME 34




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMOBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

11

ChopMUPOBAaHHOCTH  TPEICTABICHHA O  XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJM XUMHUU B TO3HAHUU SIBICHUUN
Opupoabl, B (HOPMHPOBAHWHM MBINUICHUS ©  KYJIBTYPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJMMOHN JUISl PEIICHUS MPAKTUICCKHX
3aJa4 ¥ SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 30POBBIO U
MIPUPOAHON cperie

1.2

Bnanenue CHUCTEMOH XUMHUYECKUX 3HAHUH, KOTOpast BKJIIOYACT:
OCHOBOIIOJIAr At e HOHSTUSA (Monexyina, BaJICHTHOCTb,
ANIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas CBfA3b, MOJb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, YIJIEpOAHBIM CKeleT, (pyHKIUOHANbHas
Ipynna, pajgukaig, W30Mepus, H30MEphbl, TOMOJOTMYECKHH psA, TOMOJOTH,
YIJI€BOAOPOABI, KHUCIOPOA- M a30TCOAEp)KALIME COCIUHEHUs, OMOJIOTHYECKU
aKTUBHBbIC BellecTBa (YIJIEBOABI, JKHUpBI, O€JIKH), MOHOMEp, IOJUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPDHBIE COEJIMHEHHs); TEOPHUH U 3aKOHBI
(Teopuss XMMHMUYECKOTO CTpoeHus opranuyeckux semectB A.M. Byrneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH, (PAKTOJIOTUUECKUE CBEJIEHUS O
CBOWCTBaX, COCTaBe, MOJYYCHHH M OE30MMacCHOM HCIIOJIBb30BAaHUH BaKHEHUIIHX
HEOPraHMYECKUX M OpraHMYeCKMX BEUIECTB B OBITY M NPAKTUYECKOU
JEATEIIBHOCTH YEJI0BEKA

1.3

14

CdopMUpoBaHHOCTh yYMEHMH BBISBISATH XapaKT€pHble NPU3HAKU TOHSATHUH,
YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME IIOHATHS IIPH
OIMCAHUU COCTaBA, CTPOCHUS U NIPEBPAILECHUN OPraHUYECKUX COCAUHEHNN

c(OPMHPOBAHHOCTh YMEHUN HCMONb30BaTh XUMHUYECKYIO CHMBOJIUKY ISt
COCTaBJICHUS! MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMyn OpraHMYECKMX BEUIECTB M YypPaBHEHUH XHMMHUYECKUX PpEaKIHH,
M3TrOTaBIMBATE MOJEIINA MOJIEKYJI OPraHMYECKUX BEIIECTB JUIS WIIIIOCTPALMU MX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

ChopMupOBaHHOCT YMEHUH YCTaHABIMBATH MPUHAAJIEKHOCTh M3YYEHHBIX
OpraHMYECKUX BEIIECTB MO UX COCTaBY M CTPOCHUIO K OMPEIEIEHHOMY KJIacCy
(rpynne) coenvHEHUM (YTI€BOAOPOABI, KHCIOpPOA U  a30Tcojepiallne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUs), aBaThb UM Ha3BaHUS IO
cucremarrueckoir HomeHkmarype (IUPAC)

1.5

1.6

ChopMUpOBaHHOCTH yMEHHUS OINpENeNATh BHUIbl XUMHUYECKOW CBS3M B
OpraHUYECKUX COECIUHEHUSIX (OJUHApHbIE U KpaTHbBIE)

C(bOpMI/IpOBaHHOCTB YMCHHUA TPUMCHATBH: TIOJIOKCHHUA TCOPUHU CTPOCHUA
OpTraHU4YCCKUX BCIICCTB AM. ByTJ'ICPOBa JJIA OOBSICHEHHMSI 3aBHCHMOCTHU
CBOMCTB BENIECTB OT HX COCTaBa H CTPOCHUSA; 3aKOH COXpAaHCHUSA MACCHL
BCIICCTB

Yraesomopoasl. Kucnopojconepkanpe # a30TCOJCPKAIINEe OpPraHUYCCKHE
COCIMHCHU L. BLICOKOMOJIGKy.HHpHBIe COCANMHCHUS




2.1

CdopMupoBaHHOCTh YMEHHI MPUBOJIUTH TPUBUAIBHBIC HA3BaHUS OTIEIHHBIX
OpPraHWYEeCKUX BEUIECTB (3TWJICH, MPOMUJIEH, alETUJIeH, STUJICHIJIUKOIIb,
ruuepuH, QeHon, QopMmanbaeruj, aleTanblerujl, MypaBbHUHas KHCIIOTa,
YKCyCHas KHCJIOTa, OJIEMHOBAas KHCIOTa, CTEapUHOBas KHUCJIOTa, TIJII0KO3a,
bpykTo3a, KpaxMas, HeIk0103a, TITHIIMH)

2.2

2.3

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (DU3UUECKHE
U XUMHUYECKHE CBOMCTBA THUIMWYHBIX MPEACTaBUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEILECTB (METaH, 3TaH, STUJICH, MPOMUIICH, alleTHIIeH, OyTaaiueH-
1,3, metunbyraauen-1,3, 6eH3011, METaHOJ, ITAHOJ, ATHJICHTJIUKOb, TIUIEPUH,
deHon, aneranbAeryi, MypaBbUHas U YKCYCHasi KHUCJIOTHI, TJIFOKO3a, Kpaxmall,
LEJUTI0NI032, AMUHOYKCYCHAs! KUCIIOTA)

CdopMUpPOBaHHOCTh YMEHHS HIUTIOCTPUPOBATH TCHETHUYECKYIO CBS3b MEXKIY
TUNHWYHBIMU TPEACTABUTENSIMU PA3JIMUHBIX KJIACCOB OPraHUYECKHX BEILECTB
YPABHEHUSMH COOTBETCTBYIOIIMX XHMMHYECKUX PEAKUUHA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hopMyI

2.4

CdopMUpOBaHHOCTh YMEHHUSI XapaKTEPU30BaTh WCTOYHUKH YTIIEBOJIOPOTHOTO
ChIpbsi (HE(Th, NPHUPOAHBIA Ta3, Yrojib), CIHOCOOBI HUX TMEpepabOTKH WU
MIPAKTUYECKOE MPUMEHEHUE MPOJAYKTOB MepepadoTKu

3.1

3.2

3.3

XUMHS U KU3Hb. PacuéThl

CdopmMupoBaHHOCTh YMEHUU BIIAJIETh CUCTEMON 3HAHHM 00 OCHOBHBIX METOJaX
HAyYHOTO TMIO3HAHUS, HCIOJB3YyEeMBbIX B XHUMHUU IPU HM3YyYECHUH BEILIECTB H
XUMHYECKHUX SIBIICHUI (mabmronenue, U3MEpeHHue, HKCIIEPUMEHT,
MOJICJIUPOBAHNE), UCIIOJIB30BATh CUCTEMHbBIC XUMUYECKUE 3HAHUSA JIJISl IPUHSATHUS
pelIeHU B KOHKPETHBIX XKU3HEHHBIX CUTYAIMSX, CBSI3aHHBIX C BEIIECTBAMHU U
WX PUMEHEHUEM

ChopMupoBaHHOCTh YMEHHUH COOJIIOAATH NMpaBWIa IOJIb30BAHUS XMUMHUYECKON
HoCyI0Oi M J1abOpaTOpHBIM 000OpPY/IOBaHMEM, a TaKXe MpaBuiia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKIHUSMU I10 BBIIIOJHEHHUIO JIAOOPATOPHBIX
XUMHYECKHX OIBITOB

ChopMupoBaHHOCT YMEHHUH IUIAHUPOBATH M BBINOJHATH XUMHYECKUH
HKCHEPUMEHT (IPEeBpalleHHuss OpPraHWYEeCKHX BEIIEeCTB INpU HarpeBaHuUH,
[IOJIyYUEHUE OTWIEHa M H3YYEHHE €ro CBOMCTB, KaueCTBEHHBIE PpEaKIUU
OpraHMYECKHUX BEUIECTB, JEHATypalusi OEeJKOB IpU HAarpeBaHHUM, LIBETHBIE
peakiuu OelKOB) B COOTBETCTBUHU C IMpaBWJIAMU TEXHUKH O€30IaCHOCTH IpH
oOpallleHUN ¢ BELIECTBAMU M JIAOOPATOPHBIM O00OpPYNOBAHHUEM; IPEJCTABIIATH
pe3ynbTaThl XMMHMUYECKOTO JKClepuMeHTa B (opMe 3alucu  ypaBHEHH
COOTBETCTBYIOIIMX peakiuidi W (OpMYyIHPOBAaTh BHIBOJBI HAa OCHOBE JTHX
pE3yIbTaTOB

3.4

CdopMupoBaHHOCTh YMEHUN MPOBOJUTH BBIYMCIEHUS 10 XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEUIECTBA MJIM MPOIYKTa
peaKuu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOAHBIX
BEIIECTB WU MPOYKTOB PEAKIIUH )

3.5

3.6

CopMUpOBaHHOCTh yYMEHUH KPUTHUECKH AaHAJIM3HPOBATh XUMHUYECKYIO
nH(pOpMaLMIO, TOJy4aeMyl0 W3 pa3HbIX MCTOYHHMKOB (CpEACTBa MacCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue)

CdopmupoBaHHOCTH YMEHUH co0II01aTh IIpaBuJIa DKOJIOTUYECKU
1es1eco00pa3Horo MoBeNeHUs] B OBITY M TPYAOBOM MAEATENbHOCTH B LEJSIX




11 KITACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

COXpAHEHHUsI CBOETO 3JI0POBbSI U OKpYXKaloUIed MPUPOJHON CpeJibl, OCO3HABATh
OIIaCHOCTH BO3I[CﬁCTBHH Ha JKHUBBIC OPraHU3MbI OHpeILeJIéHHLIX OpraHUYCCKUX
BEIIECTB, TMOHWMas cMmbica Tokaszarens [IJIK (mpemensHO —momycTHMO
KOHIIEHTpAllMu), TMOSCHATh HAa MpUMEpax CIocoObl  YMEHBIICHHUS U
MPEIOTBPALIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M UeIOBeKa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

11

Bnanenue CUCTEMOU XUMHUYECKUX 3HAHUH, KOoTopast BKJIKOYACT:
OCHOBOIIOJIATAIOUIME IOHATUA (XMMUYECKUH DJIEMEHT, aTOM, 3JIEKTPOHHAs
obosiouka aroma, S-, p-, O-3JIeKTPOHHBIC OpOHMTAIM aTOMOB, HMOH, MOJICKYJa,
BaJIECHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKHCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJIIDHAs Macca, MOJISPHBIA 00BEM, KPHUCTAIIMYECKash PeriéTka, THIIbI
XUMHYECKMX  peakiuii  (OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE,  JK30- U
SHIOTEPMHUYECKUE, PEaKIMH HMOHHOTO OOMEHa), pacTBOp, OJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, ANEKTPOIIUTUYECKAS JUCCOLMAIus, OKUCIIUTETD,
BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOH peakiuH, XMMHUYECKOE pPaBHOBECHUE);
TEOPUHU M 3aKOHBI (TEOPHS DIEKTPOIUTHUECKON aucconmanmu, [leprogmaeckuii
3akon JI.MI. MenzaeneeBa, 3aKOH COXpaHEHUS MaccChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH SI3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUSI O CBOMCTBAX, COCTABE,
MONy4YeHUH ¢ OE30MacHOM HCIONb30BAaHUM BAXKHEHIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN IEATEIIbHOCTH YeIOBeKa

1.2

CdopmMupoBaHHOCTh YMEHUH BBISIBIATH XapaKTEpPHbIE MPU3HAKH U B3aUMOCBS3b
M3Y4YEHHBIX NOHATHM, NIPUMEHATH COOTBETCTBYIOIIHME MOHATHUS IPU ONUCAHUU
CTPOCHHSI U CBOMCTB HEOPIaHMYECKUX BEIIECTB M MX MPEBPALLECHUN; BBISBIAThH
B3aUMOCBA3b XUMUYECKUX 3HAHUN C MOHATUAMU WU IPEICTABICHUAMHU APYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

1.4

1.5

1.6

1.7

Bnagenne oCHOBHBIMU METOJaMH Hay4HOT'O MO3HAHMSI BEIIECTB U XUMUYECKUX
siBJIEHUH (HaOMroieHne, U3MEpPEHHE, IKCIEPUMEHT, MOJIEJINPOBAHUE)

CdopmupoBaHHOCTh YMEHHI OINpeAemsTh BAICHTHOCTh M CTENEHb OKUCICHUS
XMMHYECKUX JJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJ€HTHAs, MOHHAs, METAJTMYECKas, BOJOPOJHAs) B COCIUHEHUSX,
TUN ~ KPUCTAUIMYECKONW  PEMmETKM  KOHKPETHOTO  BelecTBa  (aToMHas,
MOJICKYJISIpHASI, HIOHHAs, METaJUTHIeCcKas)

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ OIPCACIIATL XapaKTCP CPpCAbl B BOAHBIX PACTBOPAX
HCOPTraHNYCCKUX COeIMHEHUI

ChopmupoBaHHOCTE yYMEHHSI KJIACCU(DUIIMPOBATH XUMHYECKHE PEAKIUU TI0
pPa3IMYHBIM IpHU3HAKaM (YHUCITY M COCTAaBY PEAarupyrOIIUX BEIECTB, TEIIIOBOMY
s dekTy peaknnu, I3MEHEHUIO CTETICHEH OKHCIEHUS dJIEMEHTOB, O0PaTUMOCTH
peaKkiny, Y4acTHIO KaTallu3aTopa)

CpopMHUpPOBAaHHOCTP YMEHHI COCTaBIATh YPAaBHEHUS PEAKIUA Pa3TUIHBIX
TUTIOB, TIOJIHBIE W COKpalIéHHbIE YpaBHEHHs pEakluid HOHHOTO OOMEHa,
YUUTBIBAsA YCIOBHUS, IPU KOTOPBIX ATU PEAKIUU UAYT 10 KOHIA

1.8

ChopmupoBaHHOCTh ~ yMEHHUN  MPOBOJWUTH  pEaKLUUU, TMOATBEPIKAAIOIINE




KaueCTBCHHBIM COCTaB pPa3jIMYHBIX HEOPraHWYECKUX BELIECTB, PACIIO3HABATh
ONBITHBIM  NYTéM  HMOHBI, IMPUCYICTBYIOIIME B  BOJIHBIX  PacTBOpPax
HEOPraHUYECKHUX BEILECTB

1.9

1.10

1.11

ChopMupoBaHHOCTE  YMEHHH  pacKpbhiBaTh  CYIIHOCTh  OKHUCIHUTEIBHO-
BOCCTAHOBHTEIILHBIX ~ PEAKIIMH IOCPEJCTBOM COCTaBJICHHS DICKTPOHHOTO
OanaHca 3TUX peaKIui

CdopmupoBaHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peaKkuuu oT pa3IuyHbIX PaKTOPOB

ChopMupoBaHHOCTh YMEHHI OOBSICHATH XapaKTep CMEIICHUS XUMHUYECKOIrO
paBHOBECHsI B 3aBHCIMOCTH OT BHeIIHero Bo3aeicTBus (nmpunmun Jle [larense)

2.1

2.2

2.3

2.4

OO01mas u HeopraHUYecKasi XUMUS

CdopMupoBaHHOCTH YMEHUH pacKpbIBaTh cMbIc [lepuonnueckoro 3akona J[.U.
MenzeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (DYHKIUU

CdopmupoBaHHOCTh YMEHHUI XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKHUX 3J1eMeHTOB 1—4 nepuonoB Ileprnoauueckoil cuCTeMbl XMMHYECKHX
anementoB JI.MI. MenaeneeBa, MCIONB3ysh HOHITUS «S-, P-, O-dIEKTPOHHBIC
opoUTanu»,  «IHEPreTU4YecKue  YpOBHM», OOBICHATH  3aKOHOMEPHOCTH
U3MEHEHMsI CBOMCTB XMMMUYECKHX 3JIEMEHTOB U UX COEJUHEHUH 0 mepuojaam u
rpynmaM [lepuoanueckoi cucreMsl XuMu4deckux ieMeHToB .M. MenzaeneeBa

ChopmupoBaHHOCTh ~ yMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIHE
XUMHAYECKHE CBOWCTBA HEOPraHMYECKMX BEIIECTB Pa3lIMYHBIX KJIACCOB,
MOJITBEPK/IaTh CYIIECTBOBAHNUE TEHETHUECKOW CBS3M MEXIy HEOPTaHUYCCKUMHU
BEIIECTBAMH C TIOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIIUX XUMUYCCKUX PEAKITHIA

CdopmupoBaHHOCTH YMEHUH YCTaHaBIIMBATh MIPUHA]JIEKHOCTD
HEOPraHMYECKUX BEIIECTB M0 UX COCTaBY K OINpeNel€HHOMY Kiaccy (rpymre)
COEIMHEHMH (ITPOCTHIE BELECTBA — METAJIBl U HEMETAIIIBI, OKCHJIbI, OCHOBAaHMSI,
KHUCJIOTHI, aM()OTepHbIE THUAPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh yMEHHUH WCIOJIB30BATH XUMHUYECKYIO CHMBOJHKY JIJIS
cocTaBlieHUs] (OpPMYNT BELIECTB W YPaBHEHUM XUMHMUYECKHX PEaKLUH,
cucremarnyeckytro HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUA
OT/eNbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHblil ra3, yriaeKuciblii ra3, aMMHaxk,
raméHas U3BeCTh, HerauéHas U3BeCTb, MUThEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh ~ yMEHHUH  XapaKTepu3oBaThb  (OMHMCHIBATh)  OOIIME
XUMHMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB Ppa3JIMYHBIX KJIACCOB,
MIOATBEPK/IaTh CYLIECTBOBAHME I€HETHUUECKOM CBS3M MEKIY HEOPraHMYECKUMHU
BELIECTBAMU C TOMOLIbIO0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM

2.7

ChopmMHpoBaHHOCTh yYMEHMM IJIAHUPOBATh M BBINOJHATH XUMHYECKHUH
HKCHEPUMEHT (Pa3JIoKeHHE MEPOKCHIA BOJOPOJa B IPUCYTCTBUM KaTalIu3aTopa,
ONpECNIEHUE CpeIbl PacTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCAIBHOTO
WHAMKATOpa, BIUSHHE pPA3TUYHBIX (AKTOPOB HA CKOPOCTb XHMHUYECKOH
peakiyy, peakiu HOHHOrO OOMeHa, KaueCTBEHHBbIE PEaKIMHU Ha cyibdar-,
KapOoHaT- M XJIOPUI-aHUOHBI, HAa  KaTHOH  aMMOHHs,  pelIeHHE
SKCHEPUMEHTAIbHBIX 3a7ad 1o TemMam «Metamub»y u  «Hemeramnsl») B
COOTBETCTBUM C INIpaBHJIaMH TEXHHMKH O€30MacHOCTH Mpu OOpalleHuu ¢
BEIIECTBAMH U J1a0OpaTOpPHBIM OOOPYJOBAaHUEM; NPEACTABIATh PE3yJIbTaThl
XMMHUYECKOI0 JKCHEpUMEHTa B (JOpME 3alUCH YPAaBHEHUIl COOTBETCTBYIOLIUX




peakiuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB

2.8

2.9

ChopMHUpPOBAaHHOCTh YMEHHH COOMIOATh TPAaBWIA TOJH30BAHUS XUMHUUYECKON
MOoCy/IoN 1 1abopaTOpHBIM 00OpPYAOBAaHHEM, a TAKXKe IMpaBHJia OOpaIICHHUsS C
BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMMU I1O BBIITOJIHCHUIO HaGOpaTOprIX
XUMHUYCCKUX OIIBITOB

ChopmMupoBaHHOCTh yYMEHUW  XapaKTEpPU30BaThb XUMHYECKHE IPOLECCHI,
JIeKalUe B OCHOBE MPOMBIIIJICHHOT'O MOMYyYeHHUs! CEpHOM KHUCIIOTHI, aMMHUaKa, a
Takke chOpMHPOBAHHOCTH MPEJCTABICHUN 00 OOLIMX HAYYHBIX MPUHIUMNAX U
IKOJIOTHYECKUX MPOOIeMaxX XMMHIECKOTO IPOU3BOICTBA

XUMHA U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTh  TPEICTABICHHA O  XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SIBICHUUN
npupoAbl, B (HOPMHPOBAHMM MBIIUICHUS ¥  KYJIBTYPHl JIMYHOCTH, €€
(YHKIIMOHATTFHOW TPAMOTHOCTH, HEOOXOAMMOMN [UIsl PEIICHUs MPAKTUYECKUX
3a/lad ¥ SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO H
MIPUPOIHOM cpene

3.2

CpopMHUpPOBAaHHOCT, YMEHHH KPUTHYECKH AaHAIM3UPOBATH XHUMHYECKYIO
nHPOpPMAIIHIO, TOTYYaeMyl M3 Pa3HbIX HCTOYHUKOB (CpelICcTBa MacCOBOM
KOMMYHUKAIINH, ceTh VIHTepHeT U Apyrue)

3.3

3.4

3.5

CdopMupoBaHHOCTH YMEHHI coOroaTh MpaBHIIa 3KOJIOTUYECKHU
11erecoo0pa3Horo TMOBENEHUST B OBITY W TPYJOBOM JEATEIHHOCTH B IEJSAX
COXPAHEHUS CBOETO 370POBbS U OKPYKAIOLIEH NPUPOJTHON CPEbI

Oco3HaBaTh ONACHOCTh BOSI[GﬁCTBPISI Ha JKHUBBLIC OpPraHHU3MbI OHpe,I[eJ'IéHHBIX
BCIICCTB, ITIOHMMAsA CMBICII IIOKa3aTCJIAd HI[K, IIOsACHATH Ha IIpUMEpax CIIOCOOBI
YMCHBIICHUA W NPCAOTBPAICHHA WX BPCIHOIO BO3/ICHUCTBUS Ha OpraHnu3m
YCI0BCKa

ChopMupOBaHHOCTb YMEHHUH NPOBOJUTH BBIUUCIEHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10JIs BEIECTBAa B pacTBOPE», 0ObEMHBIX OTHOILEHHH ra30B
IIPU XMMHUYECKHUX peaKkIUsaX, MacChl BEIIECTBA MU 00bEMA ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJIHOTO U3 YYaCTBYIOIIMUX B PEAKIINH
BEIIECTB, TEIUIOBOTO 3P eKTa peakllui Ha OCHOBE 3aKOHOB COXPAaHEHMsI MaCcChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMUH

11

1.2

1.3

[IpenMer opraHM4ecKON XUMHUM: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B IOIYYCHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus CTpOEHHs OpraHmdeckux coeauHeHuil A.M.
Bytneposa, €€ OCHOBHBIE MOJIOKEHHUS

CrtpykrypHble (QOpMyJbl OpraHMYECKHX BemiecTB. ['omonorus, uzomepus. XUMHUECKas
CBSI3b B OPraHMYECKUX COCAMHEHMSIX — OJMHAapHBIE M KpaTHbIe cBsi3u. [IpencraBienue o
KJIAaCCU(UKALIUN OPTAHUYCCKUX BEIIECTB

HOMCHKJ'IaTypa OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘leCKaﬂ) U TPpUBHUAJIbHBIC HA3BAHUA
BayKHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHMYCCKUX BEIICCTB

2.1

2.2

VYri1eBo10pObI

AnkaHBI: COCTaB H CTPOCHHUC, TOMOJIOTHYECKHUI pAaa. Metan u 3TaH — HpOCTGﬁIHHG
IpeaACTaBUTCIIN AJIKAHOB: (1)I/I3I/I‘ICCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKHI/II/I 3aMCIICHUA U
rOpeHI/IH), HaxXOXXJACHUC B IPHUPOAL, ITOJTYYCHUC U IIPUMCHCHUC

ANKEHBI: COCTaB B CTPOCHHUC, TOMOJIOTHYECKHUI pAd. OTHIIEH U IMPOIMWJICH — HpOCTGﬁIHHG
npeaAcCTaBUTCIN AJIKCHOB!: Q)HSHQCCKI/IG U XMMUYECKHE CBOMCTBA (peaKI_[I/II/I TUAPHUPOBAHUA,
raJlorcHupoBaHuA, TIHApaTallikd, OKHCJICHHA H HOJ'II/IMepI/BaHI/II/I), nojiyaeHue H
IIPUMCHCHHEC

2.3

Ankanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHHe, BaXKHEUIIME XUMUYECKHE
cBOiicTBa (peakius noauMmepusanuu). [logydeHre CHHTETHYEeCKOTro KayuyKa U pe3HHbI

2.4

AJNKUHBI: CcOCTaB M OCOOEHHOCTHM CTPOEHHS, TOMOJOTHMYECKHM psia. AneruiaeH —
MPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOCHUE, (DU3MUECKUE U XUMHYECKHE
CBOMCTBA (peaklyy T'UAPUPOBAHUS, TaJIOT€HUPOBAHMS, THIPATALIMU, TOPEHHUSI), TOTYyYEHHE
U IPUMEHEHUE

2.5

Apensl. benson: cocraB, crpoeHue, (u3NYeCKHMEe W XHMHYECKHE CBOWCTBa (peakuuu
raJIOrT€HUPOBAHUS M HUTPOBAHUS ), TIOJyYeHHe U puMeHeHue. Tomyos: cocTaB, CTpOEHHE,
¢u3nyeckne M XUMHUYECKHE CBOMCTBAa (peaklUuu TaJOr€HUPOBAHMS M HUTPOBAHUSA),
MOJIyueHHe U TNpuUMeHeHHe. TOKCHYHOCTh apeHoB. ['eHeTHyeckas CBs3b MEXIY
YTJII€BOIOPOAAMHU, PUHAIEKAIMMHU K pa3IMYHbIM KJlaccaM

2.6

[TpupoHbIle HCTOYHUKM YIIIeBOOpo1oB. IIpupoaHblil ra3 n nonytHble He(TSHbIE Ta3bl.
Hedpte u e€ mpoucxoxnaenue. CrocoObl mnepepaboTKu He(PTH: NEpPEeroHka, KPEKUHT
(Tepmudeckuii, kartamuTudeckuit), nuponus. [IponykTel mnepepaboTku HedTH, UX
MIPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroiab M NpPOAYKTHI €ro
nepepadoTKu

3.1

3.2

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpraHn4eCKuUC COCANHCHUA

Hpe,Z[CJ'IBHBIe OOAHOATOMHBIC CIIUPTHI. MeTtaHol W 3TaHOM: CTPOCHUC, (I)I/ISI/ILICCKI/IC n
XUMHYECKHE CBOICTBa (peaKL[I/II/I C AaKTUBHBIMH MCTAJUIaMH, TaJIOTCHOBOAOPOAAMH,
FOpCHI/IC), MMPUMCHCHUC. BOI[OpO,Z[HBIe CBA3U MCXKAY MOJICKYJIaMH CIIUPTOB. I[CﬁCTBHC
MCTAHOJIa U 3TAaHOJIa Ha OPraHu3M YCJIIOBCKaA. MHoroatoMHbIe CIIUPTHI. OTUIICHTIINKOJb U
TJIIMOCPHUH: CTPOCHHC, (1)I/I3I/I‘{CCKI/IC U XHUMHYECKHE CBOMCTBa (BSaHMOHCﬁCTBHC co
IOICJIOYHBIMHU MCTA/LIaMHU, KAa4YCCTBECHHAsA pCaKHsad Ha MHOI'OATOMHBIC CHI/IpTLI). HeﬁCTBHe
Ha OpraHu3M 4€JI0BCKaA. HpI/IMeHeHI/Ie TIMHOEPpHUHA U OTUJICHI JIUKOJIA

@DeHoI: CTpPOSHUE MOJIEKYNbI, (U3MUECKUe M XHUMUYECKHUE CBOHCTBA. TOKCHYHOCTH




¢denona. [Ipumenenue genona

3.3

3.4

3.5

Anpaeruapl U KeToHbl. DopManbleruj, aueTajibJerua: CTpoeHue, (Gu3NYecKue Hu
XUMHUYECKHE CBOWMCTBA (peaKkluy OKUCICHHS U BOCCTAHOBIIEHUS, KAUECTBEHHbIE pEaKLnn),
MOJIy4eHUE U IPUMEHEHUE

OHOOCHOBHBIE TIpeliebHbIE KapOOHOBBIC KUCIOTHI. MypaBbUHAsE U YKCYCHas KHUCJIOTHI:
cTpoeHue, HU3NYeCKne U XUMHUYECKHE CBOMCTBA (CBOWMCTBa, OOIIME IS Kiacca KHUCIOT,
peakmus dTepuUKAINHN ), TOTydeHrue U mpuMeHeHne. CTeapruHOBas U OJICMHOBAS KHCIIOTHI
KaK MPEICTaBUTENIM BBICIIMX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBIE

Crnoxuble 2¢upbl Kak MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MApPOIN3 CHOKHBIX 3(DUPOB.
Kupsl. ['maponus sxxupos. [Ipumenenue xupoB. bruosornyeckas pojb )KUPOB

3.6

YTrneBojabl: cocTaB, Kiiaccu(uKamms yriieBoJaoB (MOHO-, A¥- U MOJMcaxapusl). [ moko3a —
MPOCTEHIINIT  MOHOCAXapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJbI, (U3UYECKUE W
XUMUYECKHE CBOMCTBa (B3amMmopeiictBue ¢ rtuapokcugom Mmenu(ll), okucienue
aMMHa4YHBIM pPAacTBOpoM oOkcuna cepedpa(l), BoccTaHOBICHHE, OpPOKEHHE TIIHOKO3bI),
HAXOXKJCHHUE B MPHUPOJIE, TPUMEHEHHE, Onosoruueckas poib. @orocunte3. PpykTo3a Kak
n3oMep Toko3bl. Kpaxman u uemmono3a Kak NOpupoAHbie mnonumepbl. CTpoeHue
KpaxMayia W IeJUT0JI03bl. DU3NYecKue W XMMHUYECKHE CBOWCTBA Kpaxmaia (THIpOJIU3,
KaueCTBEHHAS PEAKIIUS C UOJIOM)

A30Tcozlep>i<amne OpraHn4CCKHUC COCAUHCHUA

4.1

AMUHOKHUCIIOTHI KaK aM(pOTEPHBIEC OPTaHUICCKUE COSAMHCHHSI. DUBNICCKUE K XUMUICCKHE
CBOIMCTBAa aMHUHOKHCIIOT (Ha MpUMeEpe IIIUIMHa). bruonornyeckoe 3Ha4eHUE aMHUHOKHUCIIOT.
Ilerrtuanl

4.2

benku kak mpuUpOHBIE BBHICOKOMOJIEKYJSIpHBIE coeAnHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPyKTypa OelkoB. XMMHUYECKHE CBOMCTBA OEJKOB: TUIPOJIN3, JEHATypaIlus,
KaueCTBEHHBIC PEAKIIMK Ha OeIKU

BLICOKOMOJ'IGKyJ'ISIpHHe COCOUHCHUA

5.1

OCHOBHbBIE TOHSATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMEp, IOJIHMMED,
CTPYKTYPHOE 3BE€HO, CTEIIEHb MOJUMEPU3ALH, CPEIHAS MOJIEKYIspHas Macca. OCHOBHBIE
METOJbl ~ CHUHTE3a  BBICOKOMOJIEKYJISIDHBIX  CO€JUHEHMH —  IOJUMEpH3alus U
MTOJINKOHICHCALIHS

5.2

DKcrepuMEHTAIbHbIE METO/Ibl U3yUYEHHs BEIECTB M UX MPEBpallleHU: 03HAKOMIIEHUE C
oOpa3uaMu IPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc, KaydykoB. llomyueHue
CUHTETUYECKOIO KaydyyKa U PE3UHBI

11 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1

11

TeOpCTH‘lCCKI/IC OCHOBBI XMUMHH

Xumudeckuit aneMeHT. AToM. Sapo artoma, H30TOMBI. ODIJIEKTPOHHAs 000JI0YKa.
DHepreTHYeckue YpOBHHU, MOJIYPOBHH. ATOMHBIE oOpOWTanu, S-, P-, 0-d2JIEMEHTHI
OcobeHHOCTH pacnpesieeHusl 3JIEKTPOHOB 10 OpOUTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIpEX NepUOJIOB. DJIEKTPOHHAS KOH(PUTYpaLnsi aTOMOB

1.2

[lepnonnueckuit 3akoH u llepuogmueckas cucrema XMMHYECKHMX 3ieMeHTOB J[.M.
MenpeneeBa. CBA3b NEPUOAMUYECKOTO 3aKoHa M Ilepmonnyeckoil cHCTEMBI XUMHUYECKHX
onementoB  J[.MI. MeHnneneeBa ¢ COBPEMEHHOM TEOpUEH  CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XHMMHUYECKHX 3JEMEHTOB U 00pa3yeMbIX HMHU




IIPOCTBIX M CIIOKHBIX BELIECTB MO TpylmnaM M INepuojaM. 3HAYEHHE IMEPUOIUYECKOTO
3aKOHa B Pa3BUTUM HAYKU

1.3

14

CrpoeHue BemecTBa. XWMHUYECKas CBS3b. BHIbI XMMHYECKOW CBsI3W (KOBAJICHTHAS
HENoJisipHasT W MOJSIpHAas, HOHHAasA, MeTajuiMueckas). VOHbI: KaTMOHBI U AHUOHBI.
MexaHu3mbl 00pa3oBaHMs KOBAJIEHTHONH XHMHUYECKOH CBS3M (OOMEHHBIM U JTOHOPHO-
aKLenTopHbI). BonopoaHas cBs3b

BanenTHOCTS. BJICKTpOOTpI/II_[aTeJ'II)HOCTB. CreneHb OKHUCIICHUS

1.5

BeiecTBa MOJICKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOSHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BElIeCTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB OT THIIA
KpUCTaLIN4ecKoil pemérku. [loHATHE O JAHMCIEpCHBIX cucTeMaxX. VICTHHHBIE W
KOJIJIOUJIHBIE pacTBOphL. MaccoBast 10715 BEIIECTBa B PaCTBOPE

1.6

1.7

1.8

Knaccudukanus Heoprannyecknx coeinHeHnii. HoMeHkmatypa HeopraHn4eckux BEIeCTB

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pEakIUil B HEOPraHUYeCcKOW u
OpraHMYEeCKON XUMHH. 3aKOH COXPAaHEHHsS MacChl BEIIECTB, 3aKOH COXpaHEHHUS U
MIPEBPAIICHUS IHEPTUU TTPU XUMHUECKUX PEAKIIHIX

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pa3uYHbIX (PAaKTOPOB

1.9

1.10

1.11

OO6parumblie peaknuu. XUMUYecKoe paBHoBecue. DaKTOPHI, BIMAIONINE HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipuanun Jle [larense

9JI€KTPOJ'II/ITI/I‘ICCK3${ Jucconuanms. CunpHple U ciiaOble QJICKTPOJIUTEI. Cpezla BOAHBIX
PAaCTBOPOB BCHICCTB: KHUCJIasd, HeﬁT’paﬂLHaﬂ, meao4YHas. Peakiiyum HOHHOTO obMeHa

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peakuuu

2.1

Heopranudeckast Xumust

Hemeramnel. Ilonokenne HemeramioB B Ileproandeckoil cucreMe XHMHUYECKHX
anemeHToB [I.M1. MenneneeBa u 0cOOEHHOCTH CTpOEHUsI aTOMOB. PHU3MUECKUE CBOWMCTBA
HEMETaJJIOB. AJUIOTPONUS HEMETAJIoB (Ha MpuMepe KuciIopona, cepsl, ¢ochopa u
yriepoja)

2.2

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETa/UIOB (TaJlOT€HOB, cephl, a3zora, docdopa,
yriaepoia M KPEeMHHS) U HUX COEIUHEHUH (OKCHIIOB, KHUCIOPOJCOMIEPKAIINX KHUCIOT,
BOJOPOJHBIX coequHeHuit). [[puMeHeHne BaxKHEUIITNX HEMETAIIJIOB U UX COETMHEHUN

2.3

Metamnel. lonoxkenune meramioB B Ilepuoaudeckoil CUCTEME XMMHYECKHX 3JICMCHTOB
.. MenneneeBa. OCOOEHHOCTH CTPOCHUSI JIEKTPOHHBIX O0OJIOYEK aTOMOB METAJLIOB.
O6mwme ¢usznueckue cBoiicTBa MeTayuioB. CrlaBbl METAUIOB. DJIEKTPOXUMUUYECKUM PsiJT
HaMpsHKEHUN METaJIOB

2.4

2.5

XUMHYECKUE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATPHM, Kaluid, KalbI[Md, MarHuu,
ATIOMUHWNA, IMHK, XPOM, JKeJIe€30, MeJIb) U X coeauHeHnuid. OOIue crnoco0bl MOTydeHUs
MeTasuioB. [I[puMeHeHne MeTaIoB B OBITY I TEXHUKE

I'eneTnueckas CBA3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINUX K pa3JIMYHBIM KJIaCCaM

XUMHUS U KU3Hb

3.1

3.2

Ponb xumuu B 06ecriedeHnH 3KOJIOTUIECKON, SHEPTeTHIECKON U MHIIEBON Oe30MacHOCTH,
Pa3sBUTHUN MCIULVHBI. ITonarue o HAaYYHBIX MCTOAaX IMO3HAHUA BCHICCTB U XUMHUYCCKUX
peakuuii

[IpencraBnennst 00 OOmMMX HAyYyHBIX MPUHIHUIAX [POMBIILIEHHOTO TMOJYYEHUs
BOXHEHIIUX BemecTB. YenoBek B MHUpPE BEIIECTB U MaTepuasioB: BaKHEHIIMe
CTPOMUTENbHBIE MaTepUalbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMHUKa,
MaTepuangbl JUId  SJEKTPOHUKHU, HAHOMATepHalbl, OpPraHUYEeCKHEe W MHUHEpaJbHbIE
ynoOpeHus




XuMHS W 3I0pOBbE YEJIOBEKA: IMPAaBUIIa HCIOJIB30BAHUS JIGKAPCTBEHHBIX IIPEIapaToB,
3.3 npaBuia 0€30IacHOTO KCIOJIB30BAaHMS TMpEnapaToB OBITOBOM XMMHUU B ITOBCETHEBHOM
KU3HH




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
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