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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma o XMMHH Ha YPOBHE CpeHEro obmiero oopazoBaHus pa3paboTaHa Ha
ocHoBe @enepanpHoro 3akoHa oT 29.12.2012 No 273-®3 «0O6 obOpa3oBaHuu B
Poccuiickoii  ®enepanuun», TpeOOBaHMN K pe3yibTaTaM OCBOEHHUS (enepaabHOu
oOpa3oBaTeNbHOM MporpamMMmel cpeaHero obdmero obOpazoBanus (POII  COO),
npencraBieHHbIX B DenepansHOM rocygapcTBeHHOM oOpaszoBarenbHoM ctanaapte COO,
¢ yuérom Konuenumu npenojaBanus y4eOHOro npeaMera « XuMus» B 00pa3oBaTeIbHbIX
opranuzanusix Poccuiickoit ®exnepainuu, peanu3ylOmUX OCHOBHBIE 00pa3oBaTEIbHBIC
IPOrpaMMbl, © OCHOBHBIX MOJIOXKeHUN «CTpaTerun pa3Butus Bocnutanusi B Poccuiickoi
®denepanuu Ha nepuoa A0 2025 roxa» (Pacnopspkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOA0OB K pa3pabOTKe MPOrpaMMBbl MO XUMHH, K ONpeIeNeHUuI0 001ei
cTparerud oOy4eHHs, BOCHHUTAHUS M Pa3BUTUSA OOYyYAIOIIUXCS CPEICTBAMHU Y4EOHOIO
npeamera «Xumus» s 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBHIIM
koHuenrtyanbHbele mnonoxkeHuss PIOC COO o B3aMMOOOYCIOBIEHHOCTH —LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOy4YeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, MOJIy4aeMOE€ BBITYCKHHKaMHU O0I1e00pa3oBaTeIbHOM
OpraHu3alliM, SBJISETCS HEOTHEMJIEMOM YacThl0 HMX OOpa30BaHHOCTU. OHO CIYKHUT
3aBepUIAIONIMM JTAllOM pealu3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LEJIOCTHON CUCTEME XUMUYECKOTO 00pa3oBaHus. DTU
LEHHOCTU KacaroTCs MO3HAHMS 3aKOHOB IPUPOJIbI, (OPMUPOBAHMS MUPOBO33PEHUS U
oOuIel KyJabTypbl 4YEJIOBEKa, a TaKXKE OSKOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3JIOPOBBIO U MpHUpPOAHON cpene. Peanmusyercss Xxumudeckoe 00pa3oBaHUE
oOyJaromuxcsi Ha YpOBHE cpeaHero oOImero o0pa3oBaHMsS CPEACTBAMHU Y4EeOHOTO
npeaMeTa « XUMHUs», COAEPKaHUE U MMOCTPOEHUE KOTOPOIO OIMPEIESIEHbl B TPOrpaMme 1o
XUMUHU € YYETOM CHelU(pUKN HAyKW XUMUU, €€ 3HAUEHUS B MO3HAHUMU MPUPOILI U B
MaTepualbHOW KU3HU OOILIECTBA, a TaKKe € Y4E€TOM OOMIMX Ueledl U TPUHIUIIOB,
XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpPEeIHEr0 0011ero o0pa3oBaHus B
Poccutickon ®@eneparum.

XUMHSI KaK DdJEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaer ocoOyl pojib B
COBPEMEHHOW LMBWIM3ALMU, B CO3AaHUM HOBOW 0a3bl MaTepHalbHOM KyJbTypbl. OHa
BHOCHT CBOM BKJaJ B (JOPMUPOBAHKE PALIMOHATBHOIO HAy4YHOTO MBIIICHHUS, B CO3/IaHUE
LEJIOCTHOTO TPEICTaBICHUA OO0 OKpYXKalolleM MHpE KaK O €IWHCTBE MPHUPOAbI U
4esoBeKa, KOoTopoe (GopMHUpyeTCsl B XMMHMM Ha OCHOBE MOHHMMAHHS BELIECTBEHHOI'O
COCTaBa OKPYXAIOILIEro MUPA, OCO3HAHUS B3aHUMOCBSI3H MEXKIY CTPOCHHUEM BELIECTB, X
CBOMCTBaMH U BO3MOKHBIMH 00JIaCTSMU PUMEHEHUSI.

TecHO B3aMMOJIEHCTBYS C JAPYIMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacCThIO MUPOBOU KYJIbTYPbl, HEOOXOIUMBIM YCIOBHEM YCIIELIHOTO TpyAa
Y ’KU3HU KaXJ10T0 wieHa obuiectBa. CoBpeMeHHasi XMMUS KaK HayKa co3uaTeNbHas, KakK
HayKa BBICOKMX TEXHOJIOTUW HAaMpaBiieHa Ha peuieHUue TJIO0ANbHBIX MpodsieM
YCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA — CBHIPbEBOM, DHEPIETUYECKOM, ITHILIEBOM,
AKOJIOTUYECKOMN 0€30MaCHOCTH U OXPaHbl 310POBbSI.



B cooTBercTBUM ¢ OOIIMMHU HENSIMHU U IPUHIIMIIAMH CPETHETO 00111eT0 00pa3oBaHus
comepkanue mpeamera «Xumus» (10—11 xmaccel, ©0a30BBIA YpPOBEHb W3yYCHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOATOTOBKY OOYyYaroIuxcs,
HEOOXOJIUMYI0 UM JUIsi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEHIHOTO
BKJIIOUEHHUSI B JKM3Hb COLIMYMa, IMPOJIOJKCHUS 00pa30BaHUs B Pa3IMYHBIX 001acTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTapisOMUMH NpeaMeTa «XUuMUs» SBISIOTCS 0a30Bble Kypchl — «Oprannyeckas
xumus» 1 «O0mas U HeopraHMYecKass XMMHUSD, OCHOBHBIM KOMIIOHEHTOM COJAEpKaHUs
KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKW: CHCTEMa 3HaHUM IO HEOPTraHUYECKOU
XUMUU (C BKIIOYEHMEM 3HaHUA u3 OOled XUMUU) M OpPraHU4YecKON XHUMHH.
dopMUpOBaHUE JIaHHOM CHCTEMbl 3HAHMM TpPU H3YyYEHUU TIpeaMeTra o0ecreuynBaeT
BO3MOXHOCTh PACCMOTPEHHUSI BCEIr0 MHOT00Opa3us BEUIECTB HA OCHOBE OOIIUX TOHSTHIH,
3aKOHOB U TEOPUM XUMUHU.

Crpyktypa cojaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuvecKkasi Xumus» cHopMUpOBaHa B IPOrpaMMe MO XMMHUHM HA OCHOBE CUCTEMHOTO
MOoAX0/Aa K M3yYeHHIO y4eOHOro marepuaga U OOYyCIIOBJIEHA HCTOPHYECKH
000CHOBAHHBIM Pa3BUTHUEM 3HAHUN Ha OMPENEIEHHBIX TEOPETUYECKUX YpOBHsX. Tak, B
Kypc€ OpraHM4YecKOM XHMHM BELIECTBA PAaCCMATPUBAIOTCS HAa YPOBHE KJIACCHYECKOM
TEOPUU CTPOCHUSI OPTAaHUYECKUX COCAMHEHUN, a TaKKEe Ha YPOBHE CTEPEOXUMHUUECKUX U
AJIEKTPOHHBIX MPEACTaBICHUM O CTPOCHUM BeliecTB. CBelleHHs 00 M3yuyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTHUM — OT YTJIEBOJAOPOJOB JI0 CIOXHBIX OHOJOTHYECKH
aKTUBHBIX COEQUWHEHHI. B Kypce Opranmdyeckod XHWMHUU MOJy4aloT pPa3BUTHE
chOopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHWs IE€pBOHAYAIbHBIC
MPE/ACTABICHUS] O XHUMHUYECKOW CBSI3U, KIaCCU(UKAIIMOHHBIX TIPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOUN PEAKIINH.

[Ton HOBBIM yrioM 3peHHss B TmpeaMere «XuMus» 0a30BOro  ypOBHS
paccMaTpuBaeTCs  M3YYEHHBIH Ha ypOBHE OCHOBHOTO  oOmiero oOpa3oBaHUS
TEOPETUYECKUI MaTepuall U (PaKTOJIOTUUECKUE CBEACHUS O BEIIECTBAX U XUMUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO01as 1 HeOpraHuyeckasi XUMHs» 00y4darouMcs
MPEAOCTABIAECTCA BO3MOXKHOCTh OCO3HAaTh 3HAYEHHE MEPUOJUYECKOr0 3aKOoHa C
00I1IEeTEOPETUYECKMX U METOJOJIOTUYECKUX TMO3UIUH, TIYyO)Ke TMOHSITh HCTOPUUECKOE
M3MEHeHHe (YHKIUMH HTOro 3akoHa — OT oOoOmiarome a0 OOBsCHSIOMENH ¢
MIPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHWM O BaXHEHIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W IMPUMEHEHUH, a TAKKE€ O XMMHUYECKHX PpEaKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHusi AomnoiHsercs B kKypcax 10 m 11 knaccoB snemeHTamu
COJIEpKaHUS, UMEIOIIUMU KYJIbTYPOJIOTUUECKUN U MPUKIATHON XapakTep. DTH 3HAHMS
CIIOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XUMHUU C JIPYTMUMU HayKaMH, PacKphIBAIOT €€
pOJIb B TIO3HABATEIHLHOM W TIPAKTUYECKON EATETLHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIMTAaHUIO YBAXKEHHUS K TPOIIECCY TBOpYECTBAa B OOJACTH TEOPUHM M MPAKTUYECKHUX
MPUJIOKEHUN XHUMHH, TTOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJieMaxX, CBSI3aHHBIX C XHUMHEH, KPUTUUECKH OCMBICIMBATH
HH(pOpMAITUIO U TPUMEHSTH €€ VISl TOMOJIHEHUS 3HAaHUM, PEIICHHUS] HHTEJIEKTYalIbHbIX U



HKCIIEPUMEHTAJIbHBIX MCCIEIOBATEIbCKUX 3a7ady. B 1einoMm coxaepxkaHue y4eOHOro
npeaMeTa «XUMHS» JTaHHOTO YPOBHS M3Y4YEHHUS OPHUEHTHUPOBAHO Ha (hpopMUpOBaHHE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl TOHUMAHUS (PHIIOCOPCKUX UIEH, TAKHX
KAaK: MaTepUalbHOE  E€IUHCTBO  HEOPraHMYECKOr0 W OPraHW4YecKoro  Mupa,
O0OyCJIOBJIGHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M CTPOEHHUEM, I03HABAEMOCTH
MIPUPOJIHBIX SBJICHUN MYyTEM SKCIEPUMEHTA U PEUICHUS] TPOTUBOPEUUN MEXKITYy HOBBIMU
(dbakTaMH U TEOPETUYECKUMH TNPEINOChUTIKAMH, OCO3HAHUE POJIM XHMHH B PEIICHUU
HKOJIOTUYECKUX MPOOJIeM, a Takke MpoOJieM COEPEeKEeHUsS SHEPreTUYECKHX PECYpPCOB,
CBIPbsI, CO3JJaHNS HOBBIX TEXHOJIOTUH U MaTE€pUaJIOB.

B nnane peiieHus 3aiad BOCIUTAHUS, PAa3BUTHSA M COLMAIIM3AIMN O0YyUYarOIIUXCS
NPUHATHIE IPOTPAMMOI IO XUMUU MOJIXO0bI K OIIPEACIICHUIO COJAEPKAaHUA U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (HOPMUPOBAHHE YHUBEPCAIbHBIX YUYEOHBIX JIEUCTBUIA,
UMEIoIUX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX BUIOB JIEATEILHOCTH: pEUICHUsI IpooIieM,
MOMCKa, aHalim3a U o0paboTKu MH(MOpPMALMK, HEOOXOIUMBIX JUIsl IPUOOPETEHUS OIbITA
MPAaKTUYECKOM M HCCIENI0BATENIbCKOW JAESITENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B
MMO3HAHUU XUMUHU.

B npaktuke nmnpenojaBaHusT XWMHM KaK Ha YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs, MPU OMPEACICHUU
COZIepKATEeIbHOM ~ XapaKTepUCTUKH LEeNe HM3ydeHus MpeaMeTa HampaBlIeHUEM
MEPBOCTENEHHOW 3HAYMMOCTH TPAJULUMOHHO NPHU3HAETCA (POPMHUPOBAHHUE OCHOB
XUMUYECKOM Haykh Kak o0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOM
NEATEIIbHOCTH YEJIOBEKa MU KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJNYECKON TOUKHU 3PEHUS TAKOUW MOAXOJ K ONPEAEICHUIO LIeJIeld N3YUYEHHUs MTpeaMeTa
SBJISIETCS BIIOJIHE ONPABJIAHHBIM.

CornacHo TaHHOW TOYKE 3pPEHUS TJIABHBIMU LEJISIMUA U3YUYEHUS MpeaMeTa « XuMHUsH)
Ha 6a30BoM ypoBHe (10 —11 kJ1.) aBistroTCS:

e (dopMuUpPOBaHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEWIEW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KAapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIHOYEBbIE
NOHATHS, (PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUM XHMMHH, OCBOCHUE SI3bIKA HAYKH,
YCBOEHUE U MOHMMAHUE CYLIHOCTH JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (¢opMupoBaHHE W PA3BUTHE MPEICTABICHUNW O HAYYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKIUMA, HEOOXOAUMBIX JIsI MPUOOPETCHUS YMEHUI
OPUEHTUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SIBIICHUI, UMEIOIIUX MECTO B
IIPUPOJE, B MPAKTUYECKOW U MOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUW M CHOCOOOB NEATEIHLHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSACHEHHEM XMMHUYECKOTO JKCIEPUMEHTa, COOI0IEHHEM MpaBWI OE30MacHOTO
oOpalleHusI ¢ BEIESCTBAMM.

Hapsany c »tum, copepxkaTenbHas XapakTEpUCTHUKA MeJNedl W 3aJad U3Y4YCHHs
npeaMera B MporpaMMe MO XMMHUW YTOYHEHAa W CKOPPEKTHUPOBAHA B COOTBETCTBUU C
HOBBIMH TMPUOPUTETAMH B CHUCTEME cpeaHero ooimero oOpasoBanusi. CeronHs B
MPENoJIaBaHUM XMMHUU B OOJIbLIEH CTENEHU OTHAETCS NPEANOYTEHHE MPAKTHYECKOU
KOMIIOHEHTE COJEpKaHUsl OOy4YeHMs, OPUCHTHUPOBAHHON Ha TOATOTOBKY BBIITYCKHHKA



o0meo0pa3oBaTeIbHOM  OpraHM3alliy, BIAJACIOIMIero He HaOopoM  3HAHWH, a
(YHKIIMOHATBLHOW T'PAaMOTHOCTBIO, TO €CTh CIOCO0aMH W YMEHHSIMH aKTHBHOTO
MOJTYYCHUS 3HAHUM ¥ TIPUMEHEHUS WX B PEATbHOW JKU3HU ISl PEIICHUS MPAKTHICCKUX
3ajad.

B cBs3u ¢ 3TUM Tipu M3ydeHUW TpenMeTra «XUMUS» JTOMUHUPYIOIIEEe 3HAYCHUE
MPUOOPETAIOT TAKKUE 1IETTU U 3a7]a9H, KaK:

ajganTays 0O0ydJaronmuxcs K YCIOBHSM JWHAMHYHO Pa3BHBAIOIIETOCS MUDPA,
(GbOopMHpOBaHNE WHTEIUIEKTYaIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CamMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITCIIbHOMY TMPHUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

dopMupoBaHrEe Y OOYYArOIIMXCSl KJIFOUEBBIX HABBIKOB (KITFOYEBHIX KOMIICTCHIIHIA),
UMEIONINX YHUBEPCAILHOE 3HAYCHHE JIA Pa3UYHBIX BUJOB ACSITCIBHOCTU: PCIICHHS
npoOjieM, TIOMCKa, aHaiu3a #u 00paboTku wuHPOpPMAIMKU, HEOOXOAUMBIX IS
MPUOOPETEHUST OTbBITA JEATEIHLHOCTH, KOTOpas 3aHUMAeT BaXHOEC MECTO B ITO3HAHHH
XUMHUHU, a TakKKe IS OIEHKH C TIO3UIMH DKOJIOTHYECKOW OE30MacHOCTH XapakTepa
BIIUSIHUAST BEIICCTB M XHUMHYECKHUX TIPOIECCOB HA OPraHW3M dYEJIOBEKA W TPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYadbHBIX W TBOPYECKUX
CIOCOOHOCTEN O00YyYarolmuUXCcs: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOpPETaTh HOBBIE
3HAaHUS TIO0 XUMHU B COOTBETCTBHHM C YXHU3HCHHBIMU MOTPEOHOCTSIMH, WCIOJIB30BATh
COBpEMEHHbIE HH()OPMAIMOHHBIE TEXHOJOTHM [JIsi TOMCKAa M aHaiu3a Y4eOHOW u
Hay4YHO-TIOMYJISIPHOM HH(POPMAIIUK XUMUYECKOTO COJIEPKaAHUS;

dbopMHpOBaHWE W Pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATHUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAO0JI0IaTeTbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTHU, NPH IUIAHUPOBAHUU ¢ TMPOBEIACHUU XHUMHUUYECKOTO
HKCIIEPUMEHTA;

BOCITUTAHUE y 00yJaronuxcsl yOe:KIEHHOCTH B TYMaHUCTHYECKOW HAIIPABICHHOCTH
XUMUHU, €€ BaXHOH pOJIM B PEHICHUH TJI00aJbHBIX TPOOIEM parmOHAIBHOTO
MIPUPOIONIOIL30BAHMS, TIOTIOMHEHUS DHEPreTUYECKUX PECYpCOB U COXPAHCHHS
MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOTO OTHOIIEHUS K
MPUPOJE M CBOEMY 3J0POBBIO, a TaKkKe MPUOOPETEHUS OIBITA HCIOIb30BAHUS
MOJTYYCHHBIX 3HAHWWA ISl TIPUHSTHS TPAMOTHBIX PEIICHUN B CHUTYyaIlMsAX, CBSI3aHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B yuebGHoM maHe cpemnHero oOiero oOpa3oBaHUs MpeaMeT «XUMHS» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPeaMETHOM 001acTu « EcTeCTBEeHHO-HAYUHbIE TPEIMETHI.

OO6miee yKciio 9YacoB, OTBEACHHBIX JUIsI M3YUYEHUS] XUMHU, Ha 0a30BOM YypOBHE
cpeaHero obmero oopaszoBanus, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJEPXAHUE OBYUYEHUA

10 KJTACC
OPI'TAHMYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMHUM

[Ipeamer opraHuveckoil XUMUU: €€ BO3HUKHOBEHHE, PAa3BUTHE M 3HAYCHUE B
MOJIy4eHHH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHHUS OPraHUYECKHUX
coenunennii A. M. bytiepoBa, €€ ocHOBHbIe TOJIOKEHUS. CTpyKTypHBIE (OPMYJIbI
OpraHUYecKux BeliecTB. ['omosorusi, uzomepus. XUMHUECKasi CBSI3b B OPraHUYECKHX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuKalUU OpraHUYEeCKHX BemiecTB. HomeHkmarypa
OpraHUYEeCKUX COEAMHEHUH (CHCTeMaTH4YecKas) U TPUBUAIbHbIC HA3BaHUS Ba)KHEHIIMX
MIPEACTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOABl W3Y4YEHUs BEIIECTB M UX [PEBpPALCHUN:
O3HAaKOMJIEHUE C 00pa3laMu OpPraHUYEeCKUX BEIIECTB M MaTepHalaMH Ha MX OCHOBE,
MOJEIIUPOBAHUE MOJEKYJ OpPraHUYEeCKUX BEUIECTB, HAONIOJEHUE U  OIHKCaHUE
JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUIO OPTAHUYECKUX BEIIECTB IPU HATPEBAHUU
(ruaBiieHue, OOyTJIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKHUI pAl. MeTaH U 3TaH — IpOoCTEenIIne
NPEJICTABUTENN AJTKAHOB: (PU3NYECKUE U XMMHUYECKHUE CBOMCTBA (peakuuu 3aMElICHUs U
TOpPEHMsI), HAX0XKJIEHUE B IPUPOJIE, TOJIyUEHUE U IPUMEHEHHE.

AJNKEeHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKUH pAl. OTWIEH U MPONWIEH —
MPOCTEUIINE MPEJCTABUTENIN AJIKEHOB: (PU3MYECKHE M XUMUYECKHUE CBOICTBA (pEaKlHH
TUAPUPOBAHUS, TaJIOTC€HUPOBAHUS, TUIpaTallid, OKHUCJIECHHS U MOJIMMEpPU3ALUN),
MOJIyYEHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u MetwiOyTtaaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMUYECKHME CBOMCTBa (peakuus mnoiaumepuszanuu). llomydeHne CHHTETHUYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psA. AUETHIIEH —
NpOCTEHIINN MpeICTaBUTENb AJIKMHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMHUYECKUE
CBOHMCTBa (peakiuu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THApATAIMUA, TOPECHHS),
MOJIyYEHUE U IPUMEHEHHUE.

Apensl. benson: cocta, cTpoenue, puzndeckue U XUMUUECKHE CBOMCTBA (peakiuu
raJIoreHUPOBAaHNS U HUTPOBAHHWA), IOJyUYE€HUE U NpUMEHEHue. Tomyon: cocmas,
cmpoenue, uauueckue U XUMUdecKue CeouUcmea (peakyuu 2an02eHuposanus u
HUMpOBAanusi), nonyyeHue u npumereHue. TOKCUYHOCTH apeHOB. I'eHeTHueckas CBS3b
MEXIY YIJIEBOJOPOAAMHU, MPUHAICKAIUMHU K PA3IMYHBIM KJIacCaM.

[IpupoaHbie UCTOUYHUKH yTieBoAopoaAoB. IIpupoaHbiii ra3 U MOMyTHBIE HEPTIHBIC
ra3pl. Hed1b u €€ mpoucxoxaenue. CriocoObl mepepabOTK HEPTHU: MEPErOHKA, KPEKUHT
(TepMuueckuil, KaTalIuTU4YeCKuil), mnuponu3. I[IpoaykTel mnepepabOTKM HePTH, HX
MpUMEHEHNWE B TPOMBINUICHHOCTH W B ObITy. KaMeHHBIH yrojib M TPOIYKTHI €ro
nepepadoTKy.

OKCHNEpUMEHTAIBHBIE METOABl M3YYEHUs BEIIECTB M HUX [PEBpALCHUMN:
O3HaKOMJIEHHE C OOpa3llaMH IlacTMacc, KaydyKoB M pe3uHbl, Koyiekuuu «Hedtb» u
«Yronb», MOJEIUPOBAHHE MOJIEKYJ YIVIEBOJOPOAOB W  TajJOr€HONPOU3BOJHBIX,
MPOBEJCHUE MPAKTUIECKON PabOThI: MOIyUYEeHUE ITUIICHA U U3YUYEHHUE €r0 CBOMCTB.




Pacuérnrlie 3agaun.

Bbluucienus nmo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOIMYECTBa
UCXOJHOTO BEUIECTBA WM MPOAYKTa pEeaKklMu 10 H3BECTHBIM Macce, O0BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

Kucsiopoacoaep:kamnue oprannyeckue coeMHeHUs

[IpenenbHbIe OJTHOATOMHBIE CIUPTHI. METaHO U 3TaHOJ: CTPOEHUE, PU3HUECKHUE U
XUMUYECKUE CBOMCTBa (peakluMyd C aKTHUBHBIMM METaJJlaMH, TallOT€HOBOJOPOJAaMH,
ropeHue), npuMeHenue. BogopoaHbie CBA3M MEXAYy MOJIEKyJaMu cnupToB. [lelicTBhe
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble COUPTHI. DTUICHTIUKONb W TIULEPUH: CTpOeHUE, (pusmueckue u
XUMHUYECKUE CBOMCTBA (B3aMMOJECHCTBUE CO WICJIOYHBIMA METaNIaMH, KayeCTBEHHAsS
peakius Ha MHOroaTOMHbIE cniupThl). JleiicTBUe Ha opranu3m uenoBeka. [IpumeHeHue
[IALEPUHA U ATHUICHIJIUKOJISL.

®deHoJI: CTPOCHHE MOJEKYIbI, (PM3UUYECKUE U XUMHUECKHEe CBOMCTBA. TOKCMYHOCTD
(denona. [Ipumenenue deHona.

Anpaerunibl u kemowusl. GopManberu, aneTaibJAeru/; CTpoeHue, GU3nIecKue u
XUMUYECKUE CBOMCTBA (peaklMd OKHUCICHHS W BOCCTAHOBJIICHHUSA, KayeCTBEHHBIC
peaKkum), NoJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/ielibHbIE KapOOHOBBIE KHUCIOTH. MypaBbHMHAs M YKCyCHas
KHCJIOTBI: CTPOCHUE, (PU3HUECKIE U XUMHUECKHE CBOIMCTBA (CBOMCTBA, o0IIue I Kiacca
KHCIIOT, peakuus dTepuukanuu), NojdydeHue | npumeHeHue. CreapuHOBas H
OJIEMHOBAsA KUCIIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX KUCIOT. MblIa Kak coJiv
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICHCTBHE.

Cnoxnble 3(pHUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpOJIM3 CIOXKHBIX
a¢upos. Kupsl. 'maponus xupos. [Ipumenenue xupoB. bruonornyueckas posb KUPOB.

YraeBoasl: cocTaB, kiaccuuKamus yrieBoaoB (MOHO-, JAW- U TOJUCAXapHUbI).
['mroko3a — mpocTeimii MOHOCaxapua: OCOOEHHOCTH CTPOSHUS MOJIEKYJIIbI, (PU3NUYECKHE
U XUMHYECKHE CcBoiicTBa (B3aumoseiicteue ¢ rtuapokcugom wenu(ll), oxucienue
aMMUa4YHBIM pacTBopoM okcuna cepedpa(l), BoccTanoBieHHe, OpOKEHUE TIIFOKO3bI),
HaxXOXJEHUE B MPUPOJE, NMPUMEHEHUe, Ouosorudeckas poib. Dotocunre3. dpykrosa
KaK U30MEP TITIOKO3BI.

Kpaxman u uemnono3a Kak MpupoaHble nojduMepbl. CTpoeHHE Kpaxmala Hu
1EJUTI0NI03bl. DPU3NYECKUE U XMMUYECKHE CBOMCTBA KpaxMmaia (THIApOJIN3, KaueCTBEHHAs
peaKIus ¢ UOJ0M).

DKCIepUMEHTaIbHBIE METO/Ibl U3YUCHHUS BEILIECTB U UX MPEBpalllcHUM: MPOBEICHHUE,
HaONIOAEHUE W  ONUCAaHUE JEMOHCTPALIMOHHBIX  OIBITOB: TOPEHUE  CIUPTOB,
KAUeCTBEHHbIE PEaKUWW OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJA OKCHIOM
Menu(ll)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C TUIPOKCHUIIOM
meau(ll)), anpaerngoB (OKMCIEHHME aMMHMAuYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  Mmenu(ll), B3aummopeiicTBHUE Kpaxmana C  HMOJOM), MPOBEICHHE
MPaKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaumn.

Brruucnenus mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00bEéMa, KOIHMYeCTBa
MCXOJTHOTO BEIECTBA WM TPOAYKTAa PEAKIMU TI0 W3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

A3oTrcoaeprkanue OpraHu4ecKue COeIMHEHHUS.



AMUHOKHUCIIOTBI Kak amQoTepHbIe OpraHudecKue coenuHeHus. Dusznyeckue u
XUMHYECKHUE CBOMCTBA aMMHOKHUCIIOT (Ha MpUMepe TIUIMHA). bronornueckoe 3Ha4YeHNE
aMUHOKHCIOT. [lenTuabl.

benku kak TpUPOIHBIE BBICOKOMOJEKYJSpHBIE coenuHeHHs. l[lepBuuHas,
BTOPUYHASI M TPETUYHAS CTPYKTypa OETKOB. XMMHUYECKHE CBOWCTBA OEJIKOB: THIPOJIH3,
JCHATypalys, KaYeCTBCHHBIC PEaKIINH Ha OCIKH.

OKCIepUMEHTAIbHBIE METOAbl H3Y4Y€HUs BEIIECTB M UX MPEBpalCHUN:
HaONIOZCHUE W ONHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalusl OCIKOB TpH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BrbicokoMouieKkyJsIpHbIE COeTMHEHUST

OcCHOBHBIC TIOHSATHS XHMHH BBICOKOMOJICKYJIAPHBIX COCIWHCHWA: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETIEHb MOJIMMEPHU3aIuH, CPEIHSS MOJIEKYJISIpHAs Macca.
OcCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN — TOJUMEpHU3alus U
TIOJTUKOH ICHCAITHSI.

OKCIepUMEHTAIbHBIE METOAbl H3Y4Y€HUs BEIIECTB M UX MPEBpalCHUN:
O3HAaKOMJIEHHE C oOpaslaMu NPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILIacTMace,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexnpeIMETHBIX CBA3€H NpHU M3Y4YEHHH OpraHudeckor xumuu B 10
KJIaCCE€ OCYIICCTBIISICTCS 4Yepe3 MCIOJIb30BAHME KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHATHH, SBISIOMIMXCS CHUCTEMHBIMH JUISI OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mme ecTecTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHUE, HAYYHBIN (haKT, TUTIOTE3a, 3aKOH,
TeOpwsl, aHalM3, CHUHTE3, KiIacCH(PUKAIUs, MEePUOIUIHOCTh, HAOIIOJECHNE, U3MEpPEHUE,
AKCIIEPUMEHT, MOJICTMPOBAHUE.

dusnka: Marepus, SHEPTUsi, Macca, aToM, DJIEKTPOH, MOJICKYJa, YHEPTeTUICCKUN
YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (HU3HMYECKUE
BEJIMYUHBI U €IUHUIIBI KX U3MEPEHHUS.

buonorusa: xnerka, opranusMm, Ouocdepa, O0OOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOIOTUYECKH aKTUBHBIC BelleCTBA (OCJIKH, YTIIEBOIbI, JKUPBI, (PEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpHbIE TOPOJBI, TOJIE3HBIE MCKOMAaeMble, TOIUIMBO,
pecypchl.

TexHonOTHSA: TUIIEBBIE TPOIYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOIOIINE
CpEICTBa, JICKAPCTBECHHBIC M KOCMETUYECKUE MPETapaThl, MAaTEPHUAITbI U3 HCKYCCTBEHHBIX
1 CHHTETUYCCKUX BOJIOKOH.

11 KUIIACC
OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XUMHUYECKHI 3yieMeHT. AToM. Sapo aTtoma, M30TOMbI. DJIEKTPOHHAs 000JO0YKa.
DHEpreTHYeCcKue ypOBHH, TOAYPOBHU. ATOMHBIC opOWTanu, S-, P-, d- 3JICMEHTHI
OcoOeHHOCTH pacrpeneneHus 3JIEKTPOHOB MO OpOUTANISIM B aTOMAax JIEMEHTOB MEPBBIX
YeThIPEX MEePUOI0B. DINEKTPOHHASI KOHPUTypalusi aTOMOB.

[Tepnonnueckuit 3akoH u llepuonuueckas cucrema xumuyeckux simemeHToB 1. U.
MenneneeBa. CBsi3b NEPUOAMUECKOrO 3aKoHA M lleproanyeckoil cucTeMbl XUMHUYECKUX
anemeHTtoB JI. W. MeHneneeBa ¢ COBpPEMEHHOM TEOpHUEHM CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH H3MEHEHHS CBONCTB XHMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU



IPOCTBIX M CJOKHBIX BEHIECTB MO TPYIIAM KW NEPUOAAM. 3HAYEHUE NEPUOIUYECKOTO
3aKOHa B pa3BUTHH HAYKHU.

Crtpoenue BeuiecTBa. XMMUYECKasi CBSA3b. BUbI XUMHUUYECKON CBSI3U (KOBaJIGHTHAs
HEenoJiApHasE W TOJSpHAs, WOHHAs, MeTauindeckas). MexaHu3sMbl 0oO0pa3oBaHUsA
KOBQJICHTHOM XMMHUYECKOU CBs3M (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BogopogHas
CBsI3b. BalneHTHOCTh. DIIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATHOHBI U
AHUOHBI.

BemectBa MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
cocTaBa BeUIECTBA. TUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIA KPUCTAIUINYECKON PEIIETKH.

ITonatue o nucnepcHsIX cucremax. ICTUHHBIE M KOJUIOUIHBIE pacTBOpBI. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanus Heoprannyeckux coeauHeHud. HoMeHkiaTypa HEOpraHM4eCcKHX
BEIIECTB. ['€HeTHMYecKass CBA3b HEOPraHWYECKHX BEIIECTB, NPUHAJICKANIMX K
Pa3JIMYHBIM KJIaCCaM.

Xumnueckas peakiusi. Knaccudukanuys XuMUYeCKUX peakiiuii B HEOPTraHUUECKOU U
OpPraHUYECKON XHMHUHU. 3aKOH COXPAaHEHHsS MAacChl BEILECTB, 3aKOH COXPAaHECHHS U
MIPEBPALICHUS IHEPTUU [IPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX ¢aktopoB. OOpaTuMbie
peakunu. XuMH4eCcKoe paBHOBecHe. PaKTOPbI, BIUSIOLINE HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipnanun Jle [larense.

Onektponutuyeckas nuccouuanus. CunbHble W ciadble 3iekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IECTOYHAS.

OKHUCAUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

ODKCHEPUMEHTAIbHBIE METOJIBl  M3YYCHHMS BEIIECTB MW WX IPEBPAIICHUMN:
nemMoHcTpauusa Taomun «llepmonnueckass cucremMa XuMHueckux syieMeHToB J[. U.
MenpeneeBay, U3yueHrue MojieNiel KpUCTANIMYECKUX PENIETOK, HAOII0CHUE U ONUCAaHNE
JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3loKEHHE TMEPOKCHUIIa BOJOpOa B
IIPUCYTCTBUM KaTaJIM3aToOpa, ONPENEIICHUE CpeAbl PACTBOPOB BEIIECTB C IOMOILIBIO
YHUBEPCAIBHOTO MHAMKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEJCHUE MPAKTUYECKOMN
paboThl «BnusiHre pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEeaKITuny.

Pacuérnble 3anaum.

Pacyérpl 0 ypaBHEHUSIM XMMUYECKHUX PEAKLWN, B TOM YUCJIE TEPMOXMMHUYECKHUE
Pacy€ThI, pacy€Thl C UCIIOIB30BAHUEM MTOHATHS «MACCOBas T0JIS BEILIECTBAY.

Heoprannyeckasi xummust

Hewmeramnbl. Ilonmoxxenune HemeramioB B Ilepmogmyeckoi CUCTEME XUMHUYECKHUX
sanemenToB JI. . MenpaeneeBa 1 0COOEHHOCTH CTpOeHUs aToMOB. DU3nyecKre CBOMCTBA
HEMETaJUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpuUMepe Kuciopoda, cepwl, (ocdopa u
yriepoza).

XUMHUYECKUE CBOMCTBAa BaXHEUIIMX HEMETAJIOB (TaJIor€HOB, CEphbl, a30Ta,
docdopa, yriaepona U KpeMHHS) U UX COCAMHEHUN (OKCUAOB, KHCIOPOACOAECpPKAIINUX
KHCJIOT, BOJIOPOJHBIX COETMHEHH ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Meramnbl. [lonoxenue wmeramnoB B Ilepuoanmyeckon cHUCTEME XUMHUUYECKHUX
anemenToB JI. 1. MenneneeBa. OcoOEHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0UEK aTOMOB
MeraioB.  OOmme  ¢usnueckue  cBoiicTBa  MeTawioB.  ChjiaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUN PSAII HAMTPSIKEHU METAJIOB.



XUMHUYECKHE CBOMCTBA BAKHEUIIMX META/UIOB (HATpHM, KaJlui, KaJdbllUi, MarHui,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

OOGmue crocoObl moyueHus: MeTauioB. [IpumeHneHne MeTamioB B ObITY U TEXHUKE.

DKCNEPUMEHTAIbHBIC METOAbl M3YUECHHUSI BEIIECTB W UX MPEBPALLCHUN: HU3YUYEHUE
KOJUICKIIMH «Metamiel U CILIaBbI», o0pa3IoB ~ HEMETa/IOB,  pCIICHHE
OKCIIEPUMEHTAJIbHBIX  3aja4, HaONIoJACHWEe U OINHCaHuEe JEeMOHCTPAlIMOHHBIX U
Ja00PATOPHBIX OMBITOB (B3aMMOJICHCTBUE THIPOKCH 1A ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IEJI0YEeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

PacuértHbie 3a1aun.

Pacuétsl Maccel BemiecTBa WM 0O0bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WK O0bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB, PACUEThI
Macchl (00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJIHO W3 BEIICCTB
MMEET MPUMECH.

X¥MHUS U KU3Hb

Ponp xumum B oOecrneYeHHH HSKOJOTMYECKOM, HSHEPreTUYECKOM U IHILECBOM
0€30I1aCHOCTH, Pa3BUTUHM MEAUITMHEL. [IOHATHE O HayYHBIX METOJIaX MO3HAHUS BEIIECTB
1 XUMHUYECKUX PEAKIIUH.

IIpencraBienuss 06 OONMX HAYYHBIX IPHUHIIUIIAX IPOMBIIUICHHOTO IOJYYEHUS
BayKHEUIIINX BEIIECTB.

YemoBek B MUpPE BEIIECTB U MAaTEPUAJIOB: BAXKHEUIIINE CTPOUTEIIBHBIC MaTEPHUAIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpPACKH, CTEKJIO, KEpaMHKa, Marepuaibl s
AIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MUHEPATIbHBIE YI00pPEHUS.

XuMHSIT W 3I0pDOBbE YEJOBEKA: IIpaBWja HWCIOJb30BAHUS  JIEKAPCTBEHHBIX
npenapaToB, IMpaBuiia 0€30MacHOTO HCIMOJb30BAaHUS MpEenapaToB OBITOBOM XUMHUHM B
MOBCEIHEBHOM >KHU3HM.

MesknpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBS3€d MpHU WM3YyYeHUH OOIIEeH M HEOpPraHMYeCKOu
xuMun B 11 Kiacce ocCymiecTBsieTCS depe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAy4YHbIX TIOHSTUM, TaK W TIOHATHH, SBJISIONIMXCS CHUCTEMHBIMU JUISI OTACIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTecTBEHHO-HAYYHBIC TTOHATHS: HAyYHBIH (DAKT, TUIIOTE3a, 3aKOH, TCOpHUSI,
aHajgu3, CHHTE3, KiacCu(UKammsa, TEepPUOJANMYHOCTh, HAOMIOACHUE, OKCIECPUMEHT,
MOJICJIMPOBAHUE, U3MEPECHUE, SIBJICHHUE.

®dusuKa: Marepusi, dHEpPrus, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOMN, PaJUOAKTUBHOCTb, MOJIEKYJa, SHEPreTHYECKUN YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHO€ COCTOSTHHME BEIIECTBa, (PU3MUECKUE BEJIUYMHBI W EIUHUIBI HUX
W3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHusM, 3KocucTema, ouocdepa, Makpo- U1 MUKPOIIIEMEHTHI,
BUTaMHUHBI, OOMEH BEIIECTB B OpraHu3Me.

I'ecorpadms: muHEpanpl, TOpHBIC TOPOABI, IOJE3HBIE HCKOMAEMBbIC, TOIUIMBO,
PECYPCHL.

TexHOnorus: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUIyprus, IPOU3BOJICTBO
CTPOUTEIBHBIX  MaTE€pHaOB,  CEIBCKOXO3SIMCTBEHHOE  IPOM3BOACTBO,  MUILEBAs
MPOMBIIIJIEHHOCTb, dhapMareBTHUSCKas MIPOMBIIIEHHOCTb, MPOU3BOJICTBO
KOCMETHYECKUX  MPENapaTroB, MNPOU3BOACTBO  KOHCTPYKIMOHHBIX  MAaTEPHUaJOB,
3JIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 XUMHUHN
HA BA30OBOM YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUSI 00y4aroUMUCS
IporpaMMm CpelHero oOmiero oOpa3oBaHus (JUYHOCTHBIM, METANpeIMETHBIM U
npeaMeTHbiM).  HaydHo-Meroanueckoil OCHOBOM Il  pa3pabOTKH  TJIaHUPYEMBIX
pE3yIbTATOB OCBOCHHMS MPOTPaMM CPEIHEro 00I1Iero o0pa3oBaHus SIBISETCS CUCTEMHO-
NEATEIIBHOCTHBINA MOIXO/I.

B cooTBeTcTBMM C CHCTEMHO-IIEATEIBHOCTHBIM TOAXOAOM B  CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHETO OOIIEeTOo
00pa30BaHUs BBIICJICHBI CIAEAYIONIUE COCTABIISIONIUE:

OCO3HAHHE OOYYAIONIUMUCS POCCHUMCKONM TPaKIaHCKOW  HUIAECHTUYHOCTH  —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIMyue MOTUBAIUU K O0yUEHHUIO;

LIeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh W  CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCSI B CBOEHU
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, ITPUCYIIUMU LIEJIOCTHOW CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIM4YUEe MPABOCO3HAHUS SKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH LIETHU
U CTPOUTH KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPEeAMETa «XUMUS JOCTUTAIOTCS B €UHCTBE
y4eOHOM W BOCHUTATENbHOW JESTEILHOCTH B COOTBETCTBUU C T'yMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU M HJI€AJIaMH POCCUHUCKOTO
IPpaXIaHCKOTO OOIIECTBA, MPUHATHIMU B OOILECTBE HOPMaMU U MpaBUJIaMU MOBEACHUS,
CIIOCOOCTBYIOIIUMH  TMPOLIECCaM  CaMOTO3HAHMS, CaMOpPAa3BUTHSI U HPABCTBEHHOTO
CTAHOBJICHUSI JINUHOCTU O00YYarOITUXCSI.

JIngyHOCTHBIE  pe3yJbTaThl ~ OCBOCHHMS  TpeAMeTa  «XUMHs»  OTpPaxaroT
c(OPMHUPOBAHHOCTh  OIbITA [O3HABATEJIbHOW W  MPAKTUUYECKOW  JACSATEIBHOCTH
o0y4Jaronuxcs Mo peaaru3ali MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIEC B YaCTH:

1) rpaxaaHCKOro BOCIUTAHUSA.

OCO3HaHUsl OOYYarONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH,
YBOKEHUS K 3aKOHY U ITPABOIOPSAKY;

PEACTABICHUS O COLIMAIBHBIX HOPMaX U MPaBUIIAX MEXIMYHOCTHBIX OTHOILLICHUH B
KOJIJIEKTHURBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH EATENIBHOCTH MPHU CO3JaHUU YUE€OHBIX
MIPOEKTOB, PEIICHWW Y4YE€OHBIX M IO3HABATEJIbHBIX 3a]ay, BBIMOJHEHUM XUMHYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTUKY U apTyMEHThI
JIPYTUX TIPU aHAIU3€ PA3IMYHBIX BUJIOB YUCOHOM JIESITEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

[IECHHOCTHOTO  OTHOIIEHWSI K HMCTOPHUYECKOMY W  HAYyYHOMY  HaCIEIUIO
OT€UYECTBECHHON XMMUH;

YBOXEHUS K TIPOIIECCY TBOpUECTBA B OOJACTH TEOPUU U MPAKTHUECKOTO
MPUMEHEHUSI XWMHHM, OCO3HAaHHUSI TOTO, YTO JOCTHKEHUS HAyKH €CThb PE3yJbTaT



JUTUTENIbHBIX HAOMIOACHUHN, KPOMOTIMUBBIX SKCIEPUMEHTAIBHBIX MMOUCKOB, MTOCTOSHHOIO
TpyJAa YYEHBIX U MPAKTUKOB;

MHTEpECa U IO3HABATEJIbHBIX MOTMBOB B IOJYYEHHHM WM MOCIEIYIOLIEM aHaIU3e
uH(pOpMAIH O NIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEECHNUS;

CIIOCOOHOCTH OILICHUBATh CUTYallMU, CBSI3aHHBIE C XUMUYECKMMHU SIBJICHUSIMU, U
MIPUHUMATh OCO3HAHHbBIC PELICHUSI, OPUCHTUPYSACHh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKU CBOUX TOBAPHUILIECH C MO3UIIUMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIICICTBUIN ATUX MOCTYIKOB;

4) gopmMupoBaHus KYJbTYPHI 310POBbS:

MOHMMAHUS [IEHHOCTEN 37]0pOBOro M 0e30MmacHoro 0opasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY M TCHXHUYECKOMY
310POBBIO;

coOmro/ieHns TmpaBuil Oe3omacHOro oOOpailleHus ¢ BEIIeCTBAaMH B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAaHUSl [EHHOCTH MPaBUJI WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIFOJICH;

OCO3HAHUSI TMOCIEACTBUH U HENPUATUS BPEAHBIX MpUBBIYEK (YMOTpeOaeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B YU4€OHO-UCCIIEI0BATEIbCKON NS TEILHOCTH,
00I111€CTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Y4YacTUE B PEUICHUWU MPAKTHUYECKUX 3aJlad COLHMaTbHOMI
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO MPodeccuil pa3inyHOro pojia, B TOM YUCIe
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUMU 110 XUMUU;

YBAXKEHHUS K TPYAY, JHOJAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HMHIMBHIYATbHOW TPACKTOPUU OOpa30BaHUA,
Oynymel mpodeccun U peanus3alii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHWMHHM, HHTEPECOB U MOTPEOHOCTEH
00111eCTBa;

6) IK0JIOrH4YeCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU  I1€JI€COO0Pa3HOr0 OTHOIIEHUS K TPUPOJIe, KaK MCTOUYHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIIE;

MOHMMAHUSl TJIOOAJIBHOTO  XapakTepa JKOJOTUYECKUX MpoOJeM,  BIUSHUS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE IPUPOIHON U COLMATILHOM CPE/Ibl;

OCO3HaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU ISl pPElIeHUs
BOIIPOCOB PAIMOHAIBHOTO MIPUPOJIONIOIB30BAHUS;

AKTUBHOTO HEMPHUATUS JICUCTBHUM, MPUHOCAIIMX BPEI OKPYXKAIOUIEW NPUPOIHON
cpene, YMEHUS TPOTHO3UPOBATH HEOJIATOMPUATHBIE OSKOJOTUYECKUE TIOCIEIACTBUS
MPEANPUHUMAEMBIX AEUCTBUN U MPEAOTBPALIATH UX;

HallM4us PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKON KYJbTYPHI,
OMbITA JAESATEILHOCTU SKOJIOTMYECKOM HAMNpPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
MMHU B TO3HABATEIHHOW, KOMMYHUKATUBHOM M COIMAIBHOW MPAKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO TIPOTUBOCTOSITH UIE0JIOTHU XeMohoOuu;



7) IEeHHOCTH HAYYHOTI' 0 MO3HAHMS

c(hOpMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAaKTUKU;

NOHUMAaHUS CIeIU(PUKA XUMUM KaK HAyKd, OCO3HAHUS €€ poju B (pOPMUPOBAHUU
pPAlMOHAIIBHOTO HAYYHOTO MBIILIEHUS, CO3JIJaHUM LIEJIOCTHOrO MPEJCTaBIeHUsI 00
OKpY’KalollleM MHUpE KaK O €IMHCTBE NPUPOJAbl M 4YeJIOBEKa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuu Ipo0JieM COXpaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOexKAEHHOCTU B 0COO0M 3HAUMMOCTH XUMUU JJIsl COBPEMEHHOW IUBUJIU3AINU: B €€
T'YMAHUCTHYECKOW HAMpaBIEHHOCTH ¥ BAXXHOW pOJIM B CO3aHUA HOBOH 0a3bl
MaTepUaTbHOW KYJIBTYpPbI, PEHICHUU TJI00ATBHBIX MPOOJEM YCTOWYMBOTO PA3BUTHS
YeJIOBEUECTBA — CHIPhEBOM, SHEPTETHUECKOM, MUIIEBONW M IKOJOTHIECKON 0€30MacHOCTH,
B Pa3BUTUM MEIMIIMHBI, OOECIIEUYEHUM YCJIOBUN YCHEHIHOTO TPyJla U SKOJOTHYECKHU
KOM(OPTHOM KU3HU KaXIO0TO YeHa OOIIEeCTRA,;

€CTECTBEHHO-HAYYHON TpaMOTHOCTU: MOHUMAHUSl CYIIHOCTH METOJIOB MO3HAHUA,
UCIIOJIb3YeMbIX B ECTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJb30BaTh MOJIydaeMbie
3HAHUS IS aHalu3a U OOBSICHEHUS SBJICHHUM OKPY’KAIOIIEr0 MUpa U MPOUCXOJAIIUX B
HEM HW3MEHEHUM, YMEHHs JejlaTh OOOCHOBAaHHBIE 3aKIIIOUEHUS HAa OCHOBE HAYUYHBIX
(haKTOB U UMEIOIINXCS TAHHBIX C IEJBIO MOJIYUYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS PEIICHUs
po0JIeM B peaIbHBIX KU3HEHHBIX CUTYAIIUSIX;

HMHTEpeca K O3HAHUIO U UCCIIEI0OBATENbCKOM AeSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY IOJYYE€HHUIO HOBBIX 3HAHMM MO XMMUU B COOTBETCTBUU C KU3HCHHBIMU
MOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pa3auyHbIX cdepax npodhecCHoOHATbHOM
NEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS YU€OHOTO MpeaMeTa « XMMUsD Ha ypPOBHE
CpeHero oo1ero oopa3oBaHus BKIOYAIOT:

3HAYUMBIE TUISt dbopmupoBaHUS MHUPOBO33PEHUS O0yJaroIXxcs
MEXIUCITUIUTMHAPHBIE  (MEXMPEIMETHbIE) OOIIeHAYYHbIE TOHATHS, OTPaKAIOIIHE
I[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHENU(DUKY METOI0B MO3HAHUS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTHs, SBIICEHHUE, MPOIECC, CHUCTEMa,
Hay4YHbIN (DAKT, NPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUsI, UCCIEIOBAHUE,
HaOJI0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHBbIE JeHCTBHUS (TMO3HABATENbHBIE, KOMMYHHUKATHBHEIE,
peryJisTUBHBIE), obecneunBarome GopMupoBaHue (YHKIHMOHAIBHON TPaMOTHOCTH H
COIMAJIbHON KOMIETEHIIUN 00YUYaroIIuXCs;

CIIOCOOHOCTh OOYYarOUIUXCs HCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUEC 3HAHMS U YHUBEPCAIbHBIC YUeOHBIC JEHCTBUS B TTO3HABATEILHON U
COLMAIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YICOHBIMU
MM03HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

OBJiaeHNe YHHBEPCAJIbLHBIMYU YUeOHbIMH MMO3HABATEJIbHBIMHU J€ICTBUAMM:

1) 6a30Bble JIOrHYeCcKHe TeHCTBHUSA:

CaMOCTOSTENILHO (POPMYJIUPOBATH U aKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;



ONpeNensaTh LeIu NeATeTbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEITEIbHOCTHU C MOCTABJICHHBIMU LEISIMU;

UCIOJI30BaTh IPU OCBOEHUHU 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJIEHUS! — BbIACISATD
XapaKTepHbIE TPU3HAKU TOHATUA W YCTAHABIMBATh MX B3aUMOCBS3b, MCIOJIB30BAThH
COOTBETCTBYIOIIME MOHATHUSA JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUIA;

BBIOMpPATh OCHOBAaHUSA M KPUTEPHUM I KilacCU(UKAIIMU BELIECTB U XUMHUYECKHUX
peaKkiuu;

YCTaHABIUBATh MPUIMHHO-CIICACTBEHHBIC CBSI3M MEKIY H3y4aeMbIMU SIBJIICHUSMH,

CTPOUTDH JIOTUYECKUE PACCYXKIEHUs (MHIYyKTUBHBIC, JHCIYKTUBHBIC, TTO AHAIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH H TPOTUBOPEYMST B PACCMATPUBACMBIX  SIBJICHUSX,
(hOopMyITUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B TIPOIECCE IMO3HAHMS, WCIOIb3YEMbIE B XUMHU CHMBOJHUYCCKUC
(3HAKOBBIC) MOJIEIH, TTPEOOPA30BLIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYCCKUN 3HAK
(cumBOII) DyIeMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKON peakiuu — IMpHU
pEelICHUN Y4YeOHBIX MO3HABATENbHBIX M TMPAKTHUECKUX 3a/a4, MPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIC TIPEJCTABICHUSL Il BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB HM3y4aeMbIX
BEILIECTB U XUMUYECKUX PEaAKITUH.

2) 0a30BbI€e HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaICTh OCHOBAMU METOJI0B HAYYHOT'O TO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIIHIA;

dbopMyIMpoBaTh LIETU W 3aJa4d WCCIEAOBAHMS, UCIOIH30BaTh MOCTABJICHHBIC U
CaMOCTOSATENLHO C(HOPMYJIHUPOBAHHBIC BOIPOCH B KAYECTBE WHCTPYMEHTA TO3HAHUS U
OCHOBBI 11 (POPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYKIICHUM;

BJIQJICTh HaBBIKAMHU CaMOCTOSITEIIPHOTO TIAHUPOBAHUS U MPOBEACHUS YICHUICCKUX
DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHWsA HaOmIOAaTh 3a XOJOM Iporiecca,
CaMOCTOSATENILHO TPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHpPOBATH OOOOIIEHUS U
BBIBOJIbI OTHOCHUTENFHO JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAHHS, COCTaBISAThH
000CHOBaHHBIN OTYET O IPOJIETaHHOM paboTe;

npUOOPETaTh OMBIT YUSHUYECKON MCCIIEIOBATEIBCKON M MTPOCKTHOM JEATEIHLHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a]1a4, MPUMEHEHUIO PAa3JIMYHbIX METOOB IMO3HAHMUSI.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHUKAX WHGOpMAIMU (HAyIHO-TIOMYJIsIpHAS
JUTEpaTypa XMMHUYECKOTO COJEpkKaHUs, CIpaBOYHBIC MocobOus, pecypchl MHTepHeTa),
aHAIM3WPOBaTh MHPOPMAILIUIO PA3TUIHBIX BUAOB U (OPM TPEACTABICHUS, KPUTHICCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEITPOTHBOPECUYNUBOCTH;

(GbopMyIpPOBATh 3aMPOCHl U IPUMEHSITH PA3TMYHBIE METOJIBI MPU TIOMCKE U OTOOpE
nH(pOpMaIuu, HEOOXOIMMOH /TS BBITTOJTHCHHSI YUCOHBIX 3a71a4 OMPEACIEHHOTO THTIA;

npuoOpeTaTh  OMBIT  WCIOJB30BaHHMS  WH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIBbHYIO (OpPMY MpEACTaBICHUS HH(POPMAIUN
(cxempl, TpaduKy, TUarpaMMbl, TAOJHIIB, PUCYHKH U JIPYTHUE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAau€CTBE CPEACTBA MpHU paboTe C XUMHUYECKOU
uH(popMaIuen: TPUMEHATh MEXIPEeAMETHbIE (HU3HUECKIE U MaTeMaTHIYECKUE) 3HAKH U
CUMBOJIBI, (HOPMYJIBI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M TPEeOOpa3oBBIBATH  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH.



OBiageHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

v/ 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI B XOJ€ Iuanora W/Wiu
TUCKYCCHH, BBICKA3bIBaTh WICH, (OPMYJIMPOBATH CBOHM MPEIJIOKEHUS OTHOCUTEITHHO
BBITIOJTHEHHS TIPEITIOKEHHOM 3a/1a4H;

v BBICTYNaTh C TPE3CHTAIMEH pe3yJbTaTOB I103HABATEIBHON JESTEIHHOCTH,
MOJyYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPH BBITIOJHEHUH
XUMHYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOW padOThl TO HCCICIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaTu3allii y4eOHOTO TpoeKTa W (OPMYIUPOBATH BBIBOABI IO
pe3yibTaTaM TPOBENEHHBIX WCCICIOBAHUN ITyTEM COTJIACOBaHUS TO3UIMNA B XOC
00CyKJIeHUsI 1 OOMEHA MHEHUSIMHU.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:

v/ CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBISITH CBOIO  IO3HABATENIBHYIO
JeSTeNbHOCTh, Ompefenss e€ Ienu W 3aJadyd, KOHTPOJIMpOBaTh M 1O Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh MPeAiaraeMblil aJrOpUTM JIEHCTBUIN MPHU BBHITTOTHEHUH
y4eOHBIX W HCCIEI0BATEIbLCKUX 3aJiay, BIOMpaTh Hambosee d(PEeKTUBHBIN CIIOCOO MX
pEIIeHUs C YY4ETOM MOTYyUYEHUs HOBBIX 3HAHUI O BEIIECTBAX U XUMHUECKUX PEAKIIMIX;

v/ OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBLHOCTH Ha OCHOBE CaMoOaHalIW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHudecKkass XuMush» OTpaxkaroT:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O XMMHUYECKON COCTaBIISIONICH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIM XUMHUU B TTIO3HAHUU SBJICHUN MPUPOABI, B POPMUPOBAHUU
MBIIUICHUSI U KYJBTYPbl JUYHOCTH, €€ (DYHKIMOHAJIBLHONW IpaMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHUS] TPAKTUUECKUX 3ajlad U IKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM CPELE;

v BJIQJICHUE CHUCTEMOW XHUMHMYECKHUX 3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE MOHATUS (XUMUYECKUN HJIIEMEHT, aTOM, JJIEKTPOHHasi 000JouYKa
aToMa, MOJIEKyJla, BaJEHTHOCTbh, JJEKTPOOTPHUIATEIBbHOCTh, XWUMHUYECKas CBA3b,
CTpyKTypHasi Qopmyna (pa3BEépHyTas M COKpamiéHHasi), MOJIb, MOJIIpHAas Macca,
MOJISIPHBIN 00BEM, YTIEPOIHBIN CKENeT, PYHKIIMOHAIIbHAS TPYIINA, PaArKajl, H30MEpHs,
M30MEPBI, TOMOJIOTMYECKHI  psii, TOMOJIOTH, YTJEBOJAOPOIbI, KHUCIOPOA U
a30TcoJepKallMe  COCAUMHEHMUS, MOHOMEp, MOJHUMEp,  CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCIMHEHUS); TEOpPUM W  3aKOHbI (TEOpUsl  CTPOCHUS
opraHuueckux BemiecTB A. M. byTiepoBa, 3aKOH COXpPaHEHHMS] MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKHUH S3bIK XUMHUHU; MUPOBO33PEHUYECKHUE 3HAHUS, JICHKAIUE
B OCHOBE I[IOHUMaHUS TMPUYUHHOCTH U CHUCTEMHOCTH XUMHYECKUX SIBJICHUH,
(akToNIOrMyecKkue CBEACHUS O CBOICTBaX, COCTaBe, MOJYyYeHUH U Oe30MacCHOM
WCIIOJB30BAaHUN BAXXHEUIIMX OPraHWYECKUX BEIIECTB B OBITY M MNPaKTHYECKOU
NEATEIIbHOCTH YEJIOBEKA;

v c(hOpPMHUPOBAHHOCTh YMEHHU BBISABIATH XapaKTEpPHbIC MPU3HAKH TOHATUMH,
YCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIIME TMOHATHS MPH
OMMCAHUU COCTaBA, CTPOCHHUS U IPEBPALICHUN OPTAaHUYECKUX COEANHEHUN;

v c(hOpPMHUPOBAHHOCTh YMEHHM HCIIOJIH30BaTh XUMUYECKYI0 CHMBOJIHUKY IS
COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpamiéHHoOu) (opmyn
OpraHUYECKUX BEUIECTB M YPAaBHEHUN XUMUYECKUX pEaKIUW, M3TOTaBIMBATh MOJIEIU



MOJIEKYJl ~OpPraHMYeCKMX BEIIEeCTB JJIi  WUIIOCTpAllMd HUX  XUMHUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOCHUS;

v c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJICKHOCTh M3YUYEHHBIX
OpraHUYECKUX BEILECTB MO0 UX COCTaBY M CTPOEHUIO K ONPEAeNIEHHOMY KiacCy/TpyIie
COeMHEHU  (YIJIEBOJOPOABI,  KHCIOPOJ W  a30TCOJAEpIKAlIME  COCIUHEHHS,
BBICOKOMOJICKYJISIDHBIE COCJIMHEHHMSI), JaBaTh HMM Ha3BaHUA [0 CHCTEMAaTHYECKOU
Homenknarype (IUPAC), a Takke NpUBOAWUTH TPUBHAIBHBIC Ha3BaHUS OTACIBHBIX
OPTaHUYECKUX BEIIECTB (ITHICH, MPOMWICH, AaleTWICH, JTHJICHIJIMKOJb, TIUIEPHH,
dbenon, QopMampaeTU, aleTadbACTHI, MypaBbHHAs KHCJIOTa, YKCyCHas KHCIIOTA,
OJIEMHOBAsI KUCJIOTa, CTEApPUHOBAs KHUCIIOTa, TIII0OK03a, (PPYKTO3a, Kpaxmal, LeJUII0I03a,
TJIUIIMH);

v cOPMUPOBAHHOCTh YMEHUSI OMNPEACNATh BUIBl XUMHUYECKOH CBS3H B
OpTraHUYECKUX COCNNHEHUAX (OJMHAPHBIC U KPaTHBIC);
v c(OPMHUPOBAHHOCTh YMEHHUS MNPUMEHSITH MOJIOKEHUS TEOPUH CTPOEHUS

opranudeckux BemecTB A. M. BbytnepoBa aiis OOBsICHEHUS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

v chOpPMHUPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHUE,
bu3nYecKue U XMMUYECKHUE CBOMCTBA TUIMYHBIX MPEACTaBUTENICH PAa3IMYHBIX KIIACCOB
OpraHUYeCKUX BEIIeCTB (MeTaH, 3TaH, ATWIEH, MPOIWJIEH, aleTwieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, OGeH307, METaHOJ], ITaHOJ, STUJICHTJIMKOJb, TIUIEPUH, (EHO,
aleTanbJeTu]l, MypaBbUHAs W YKCYCHasi KHUCJOTHI, TJIFOKO3a, Kpaxmas, IeJUII0J03a,
aMUHOYKCYCHasi KHUCJIOTa), WUIIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXKIY HHUMHU
YpPaBHCHUSIMU  COOTBETCTBYIOIIMX  XUMHUYECKHUX  pEaKIuid C  HUCIOJb30BaHUEM
CTPYKTYPHBIX (hOpMYJT;

v c(hOpMHUPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKH
YIJIEBOJOPOJAHOTO ChIPhsl (HE(PTh, MPUPOIHBINA ra3, yroib), CIOCOObl UX MEepepadOTKU U
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadboTKH;

v c(hOPMHUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIYHCICHUS [0 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA UITU MPOIYKTA PEaKITUU
M0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WIIU
MPOTyKTOB PEAKIINN );

v c(hOpMHUPOBAHHOCTh YMEHHUW BJIAJICTh CHUCTEMOW 3HAaHMK 00 OCHOBHBIX
METOJaX HAy4YHOTO0 MO3HaHMS, HMCIHOJIB3YEMBIX B XUMHUU TPU H3YYEHUU BEIIECTB M
XUMUYECKUX SIBJICHUN (HAOII0JICHUE, HW3MEPEHHE, HKCIEPUMEHT, MOJICTUPOBAHUE),
HCIIOJB30BaTh CUCTEMHBIE XUMUUYECKUE 3HAHUS JJIsI IPUHATUS PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

v cOpMHUPOBAHHOCTh ~ YMEHUW  COOMIOJATh  MpaBujia  MOJIb30BaHUS
XUMUYECKON Mocy10i U 1abopaTOpHBIM 000pYIOBAaHHEM, a TaKXKe MpaBHiia 0OpalieHus
C BEIIECTBAMM B COOTBETCTBUM C HWHCTPYKIMSIMH IO BBIMOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

v c(hOPMHUPOBAHHOCTh yMEHUW TIJIAHUPOBATH M BBIMOJTHATH XUMUYECKUN
AKCIEPUMEHT (TIpEeBpallleHHs OPraHUYEeCKUX BEIIECTB IPU HArpeBaHUU, NOJIyYEHUE
ATUJIEHA W U3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMU OPTraHUYECKUX BEIIECTB,
JeHaTypaiys OelKOB MpU HArpeBaHUU, IBETHBIC PEAKIIMU OEJIKOB) B COOTBETCTBUU C
MpaBUjIaMU TEXHUKH O€30MacHOCTH TMPU OOpAaIlEHHWH C BEIIeCTBaAaMHU M J1a0OpaTOpPHBIM
o00OpyI0BaHUEM, TPEJCTABIATh PE3YNbTAThl XMMHYECKOTO 3SKCIEpUMEHTa B (opme



3alUCH YPaBHEHUN COOTBETCTBYIOIIMX PEaKIUil U (OpMYJIHUpPOBATh BBHIBOJIBI HA OCHOBE
ATUX PE3YJIHTATOB;

v c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
nH(}OopMaIHIo, MOJIy4aeMyt0 U3 pa3HbIX UCTOYHUKOB (CpPEeJCTBa MacCOBOM MH(OpMAIIUH,
WNHTepHeT u 1pyrux);

v cOpMHUPOBAHHOCTh ~ YMEHHH  CcOOJItOJaTh  NpaBujia  DKOJOTUUYECKHU
1eJecoo0pa3Horo MoBeJeHUsI B OBITY M TPYJOBOM JESATEILHOCTH B IIENIAX COXPAHCHUS
CBOETO 3JI0POBbSI W OKPYXAKOIIEW NPUPOJAHOM CpElIbl, OCO3HABAaTh OMACHOCTh
BO3/JICHCTBUSI HA YKUBBIE OPTraHU3MBI ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAS
cmbicn mokazatens [IJIK, mosicHaTh Ha mnpuMepax CcHocoObl yMEHBIIEHUS U
MPEIOTBPALIEHUS UX BPETHOTO BO3JICMCTBUS HA OPTaHU3M YEJIOBEKA,;

v TUTsT 00YYAIOMUXCS ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3I0POBBSI: YMCHHE
MPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax II03HAHWS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

v JUISL CJENBIX W CIHA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cHCTeMy o0Oo3HaueHuit JI. bpaims s 3amucu XUMHYECKHX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOIas ¥ HEOpraHuuecKash XUMH
OTPAXKAOT:

v c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOU KapTUHBI MHUpA, POJIM XUMHUHM B MO3HAHUM SIBJICHUW MPUPOJBI, B
(hopMUPOBAHUM MBIIUICHUS U KYJbTYPhl JIMYHOCTH, €€ (PYHKIIMOHATIBHOW IPaMOTHOCTH,
HEOOXOJIMMOW [ pEelIeHUs MPAKTUYECKUX 3a7a4 M IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBbIO U MPUPOJTHOU CpeJIe;

v BJIQJICHUE CHUCTEMOW  XHUMHMYECKHUX 3HAHWUW, KOTOopas  BKJIIOYACT:
OCHOBOTIOJIAraloNme MOHATHS (XMMHUYECKUH JJIEMEHT, aroMm, wu3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIEGHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKas CBs3b (KOBAJCHTHAs,
MOHHAs, METAITMYECKAsl, BOJOPOIHAS), KPUCTAIIMYECKAsT PEIIETKA, TUITBI XUMUYECKUX
peaKkui, pacTBOpP, AJIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTUYECKAS JMCCOLIMAINSA,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, CKOPOCTh XHUMHUYECKOW pPEaKluu, XUMHYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUS  DIIEKTPOIMTHYECKOW  JTUCCOIMAIINH,
nepuonuuecku 3akoH [[. M. MenaeneeBa, 3aKOH COXpaHEHUsS MAaCChl BEUIECTB, 3aKOH
COXpPAaHEHUSI U MPEBPAIICHUS PHEPTUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHUM, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MMOHWMAaHUSl TPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKUX SIBIICHHM, (PaKTOJOTHUECKHE
CBEJICHHS O CBOMCTBAx, COCTaBe, MOJIYYEHUU U OE301IaCHOM HCITOJIb30BaHUU BaKHEHIITUX
HEOPTaHUYECKUX BEIIECTB B ObITY U MPAKTUYECKOM JIEITEIHHOCTH YEJIOBEKA;

v c(hOpPMHUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTEPHBbIC MPU3HAKU TOHSATHUH,
YCTaHaBIMBAaTh WX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIIME TMOHATHS MpPH
ONMCAaHUH HEOPTraHWYECKUX BEIIECTB U UX MPEBPAIICHU;

v c(hOpPMHUPOBAHHOCTh YMEHHM HCIIOJIH30BaTh XUMUYECKYI0 CHMBOJIHUKY IS
coctaByieHusi (HOPMYJT BEIIECTB M YPABHEHHM XMMHYECKUX PEAKIUH, CUCTEMATHIECKYIO
Homenknatypy (IUPAC) wu TpuBHanbHBIE Ha3BaHHS OTACIBHBIX HEOPTaHUYECKUX



BellecTB (yrapHelii ras, yIJIGKHCIbIA Ta3, aMMUaK, rameéHas HW3BECTh, HeraméHas
U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

v c(OPMUPOBAHHOCTh YMEHUW  ONpENENsATh BAJEHTHOCTh U  CTEINEHb
OKUCJICHUS XUMHUYECKHUX OJJIEMEHTOB B COCAMHEHHUSX pAa3IMYHOIO COCTaBa, BH/
XUMUYECKON CBsi3W  (KOBaJCHTHAs, HWOHHAs, MeETaJUIMuecKasi, BOJOpOAHas) B
COCIMHEHUSIX, THUI KPUCTAJUIMUYECKOM PEImIETKM KOHKPETHOro BeIlecTBa (aToOMHas,
MOJIEKYJISIpHAsi, HMOHHAs, MeTaJuIMuecKas), XapakTep CcpeAbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHUM;

v c(hOpMHPOBAHHOCTH yMEHUHN yCTaHABINBATh MIPUHAIICKHOCTh
HEOPTaHWYECKUX BEIIECTB MO MX COCTaBY K ONPEACICHHOMY KIIACCy/TPyMIe COCTMHCHHMA
(mpocTeie BemecTBA — METaUIBl W HEMETaUIbl, OKCHbI, OCHOBAHUS, KHUCIIOTHI,
aM(pOTEpHBIC THAPOKCUIBI, COJIH);

v c(hOpPMHUPOBAHHOCTh YMEHHH PACKPBIBATh CMBICT MEPHUOINYECKOTO 3aKOHA
J1. V1. MeHnneneeBa u A€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OObSICHUTENBHYIO U
MPOTrHOCTUYECKYIO (PYHKIIUU;

v c(hOPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX 3JIeMeHTOB 1—4 mepuoaos lleprogudyeckoit cucTeMbl XUMHUYECKUX
anemeHToB J[. . MenpeneeBa, UCIONIB3Ys MOHATHS «S-, P-, 0-3I€KTPOHHBIC OPOUTAIINY,
«QHEPTeTHUYECKUE YPOBHW», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB UM WX COCJIMHEHUN 1Mo mepuojaM u rpymnmnam [lepuoanueckoii
CUCTEeMBbI XUMHYeCcKux 3j1eMeHToB /. 1. MeHnaeneena;

v c(hOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKNE CBOMCTBA HEOPTAaHWYCCKUX BEIIECTB PA3IMYHBIX KJIACCOB, TMOJTBEPKIATH
CYIIECTBOBAHWE TEHETUYCCKON CBSI3M MEXKIy HEOPraHWYECKUMH BEIIECTBAMH C
MTOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIINX XUMHUUICCKUX PEAKITHI;

v c(hOpPMHPOBAHHOCTh YMEHUS KIIACCU(PHUIIMPOBATh XUMUUYECKHUE PEAKIIHH TIO
Pa3IUYHBIM TIPU3HAKAM (YHCITy U COCTaBYy PEarupyroliuX BEIIEeCTB, TETNIOBOMY 3D PeKTy
peaKiMi, W3MEHEHUIO CTETEeHEW OKHCICHUS DJIEMEHTOB, OOpPaTUMOCTH pEeaKIluH,
YYaCTHIO KaTalu3aTropa);

v c(hOpPMHUPOBAHHOCTh YMEHHI COCTaBISATH YPAaBHEHHS PEAKIM pPa3InYHBIX
TUIIOB, TIOJIHBIE W COKpalI€HHBbIC ypaBHEHUS pEaKlUil HOHHOTO OOMEHa, Y4YUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA,;

v c(OPMHUPOBAHHOCTh yMEHUN TMPOBOJIUTH PEAKIMM, TOATBEPKIAIOIINE
Kau4eCTBCHHBI COCTAB Pa3IMYHBIX HEOPTaHWYECKHUX BEIIECTB, PACIIO3HABAThH OIBITHBIM
MyTEM HOHBI, PUCYTCTBYIONTUE B BOAHBIX pacTBOpPaX HEOPTAHUUYECKHUX BEIIECTB;

v c(OPMUPOBAHHOCTh YMEHHMI pacKpbIBaTh CYIIHOCTb OKHCIHUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKLUI IOCPEICTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca ITHX
peaKkuu;

v c(OPMUPOBAHHOCTh ~ YMEHUU  OOBSACHATH  3aBUCUMOCTb  CKOPOCTHU

XUMUYECKON peakinu OT Pa3IUYHBbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHeIIHero Bo3encTBus (npunuun Jle [latense);

v c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUYECKHUE MPOIIECCHI,
JIe)KAIIUE B OCHOBE MPOMBIIIJICHHOTO IOJIYYEHUsI CEPHOW KHUCIIOTHI, aMMHaKa, a TaKkKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMMUX HAYYHBIX MPHUHIMIAX U IKOJIOTUUECKHUX
mpo0IeMax XUMHAYECKOTO MTPOU3BOICTRA;

v c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HWCIIOJIH30BAHUEM
MOHATUSI «MAacCOBasi JIOJIsl BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIIEHWN Ta30B IPHU



XUMUYECKUX PEaKIIMIX, MACChl BEIIECTBA WJIM 00BEMA Ta30B MO U3BECTHOMY KOJHUYECTBY
BEILIECTBA, MacCe WU 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEUIECTB, TEMJIOBOTO
addekTa peakiiu Ha OCHOBE 3aKOHOB COXpaHEHUsI MAacChl BEIIECTB, MPEBpaICHUS U
COXpaHEHHUs SHEPIUH;

4 cOpPMHUPOBAHHOCTh ~ YMEHUW  COOMIOJATh  MpaBuia  IOJH30BAHUS
XUMHUYECKOM MOoCy10i U 1abopaTOpHBIM 000pYI0BAaHUEM, a TaKXKe IMpaBUia 0OpaIICHUS
C BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH I10 BBIMOJHEHHUIO JIA0OPATOPHBIX
XAUMHYESCKHX OITBITOB;

4 c(hOPMHUPOBAHHOCTh yMEHUHW IIJIAHUPOBATh M BBIMOJIHATH XUMUYCCKUN
AKCIEPUMEHT (pa3fioKEHUE TMEepPOKCHAA BOJOPOJA B MPUCYTCTBUM KaTaauzaTopa,
ONPEAECTICHUE CPEIbl PACTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO WHIMKATOPA,
BIIUSIHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH, PEAKIIMH MOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIMU Ha Cylb(]ar-, KapOOHAT- M XJIOPHUI-aHHOHKI, HA KaTHOH
aMMOHMSI, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7ad 10 TeMaM «MeTtaiibsl»y u «HeMeTtamisny)
B COOTBETCTBHHM C IMPaBHJIAMH TEXHUKU OE30ITaCHOCTH TPH OOpallleHHH ¢ BeleCTBaMHU U
J1a00paTOPHBIM o0opyI0BaHUEM, MIPEJCTABIISATh pe3yJIbTaThI XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3aluch YpPaBHCHUH COOTBETCTBYIOIIUMX peaKIUd U
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB,;

cOPMHUPOBAHHOCTh ~ YMEHHMM  KPUTHYECKH  aHAJU3UPOBATh  XHMHYECKYIO
nHpopMaIuioo, TMOJyd4aeMyl W3  pPa3HBIX HCTOYHUKOB  (CpeIcTBa  MacCOBOM
KOMMYHUKaIuu, UHTepHeT U aApyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJI0IaTh MPaBUIa KOJIOTHYECKH 11€J1€CO00Pa3HOT0
MOBEJICHUS B OBITY W TPYJOBOM JAEATEIBHOCTU B IIEJISAX COXPAHEHUSI CBOETO 370POBbS U
OKpYXamled NPUPOJHON Cpeabl, OCO3HABATh OIACHOCTh BO3JICWCTBHUS HAa IKUBBIC
OpraHu3MBbl ONPENICIEHHBIX BEIIECTB, MOHUMAasi cMbica mokazatens 11K, moscHsaTe Ha
MpUMepax CIocoObl YMEHBIICHUS W MNPEIOTBPAIICHUS WX BPEIHOTO BO3JEHCTBUS Ha
OpTraHu3M YEJIOBEKa;

U1 OOYyYarIMXCs C OrPAaHWUYCHHBIMH BO3MOXXHOCTSIMU 370pPOBBS: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX MeETOJaX IIO3HAHUS BEHIECTB U
XUMHUYECKUX SIBJICHU;

JUISL CIICTIBIX W CJIA0OBUIAIIMX OOYYArOIIUXCS: YMEHHE MCIOJb30BaTh pPelibehHO-
TOYEUHYI0 cucteMy obo3Hauenuit JI. bpaiins ais 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (ungposbie)
Kontpoabubie IIpakTnueckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBareb

padoThI padoThI
HbIe pecypchl

Paznen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM

IIpenmeT opraHuYeCKON XUMUH.
Teopus crpoeHus

11 . 3
OpPraHUYECKUX COCAMHEHUH A.
M. Bytneposa
Wroro mo pazueny 3
Pa3znen 2. YrieBoaopoasl
21 [IpenenvHBIC YTICBOIOPOIB — 5
' alKaHbI
59 HenpenenbHble yriieBOgOpPOIbL: 5 1
' QJIKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApomMaTudecKkue yriieBoaopo/Ibl 2
[IpupoHbIE HCTOYHHUKHU
2.4 YTJIEBOJOPOAOB U UX 3 1
nepepaboTka
Uroro no pazneny 13

Paznen 3. Kuciopojaconep:kaiiue opranHu4eckue coeTuHeHHst

3.1 Cnuptsl. @enon 3

3.2 Anpneruasl. Kap6oHoBbIe . 1
' KUCIOTHL. CII0KHBIE D(DUPBI

3.3 VYriaeBoasl 3 1
Hroro mo pazneny 13

Pasnea 4. Aszorcoaepikanue OpraHu4ecKue CoeJUHEeHHUs

4.1 ‘ AMUHBI. AMUHOKHUCIIOTEL. beliku 3 ‘

Hroro no pazneny 3

Pa3pnen S. BbicokoMoOJIeKy IsIpHbIE COCIUHECHUS

[Inactmaccel. Kayuyku.

5.1 2 1
Bonokna
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34 3 9
[MTPOI'PAMME




11 KJIACC

KoanuecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (ungposbie)
Kontpoabubie IIpakTnueckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
CrpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U
1.1 [lepuonuyeckas cucrema 3
XHMHYECKUX dj1eMeHTOB /I, .
Meunneneena
12 Crpoenue BemiecTsna. 4
' MHoroo6pasue BELIECTB
1.3 XHWMHYECKUE PEAKIIUN 6 1 1
Hroro mo pazneny 13
Paznen 2. Heoprannueckasi Xumusi
2.1 Merasmibl
2.2 Hemeramnbl 1
53 CBs13b HEOPraHUYECKUX U )
' OpPraHUYECKUX BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3

[NPOTPAMME




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Tema ypoka Kontpoar Ilpakrtuuec /[ara ungposkie

n/n Bcero HbBIE KHe U3YYEeHUS o0pa3oBaTe/ibH
padoThbI padoTbl ble pecypchbl

[Ipenmer oprannyeckoit
ML ee 1 03.09.2024

BO3HHKHOBCHUC,
Pa3BUTHUEC U 3BHAYCHUC

Teopus crpoeHus
OpPraHUYECKUX

2. coequuennii A. M. 1 10.09.2024
Bbyrtneposa, €€ OCHOBHBIE
MIOJIOKEHMSI

[IpencraBnenue o
KJIaCCU(UKAINN
OpPTraHUYECKUX BEUICCTB.
3. Homenknarypa 1 17.09.2024
(cucremaTuveckas) u
TPUBHAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

AJKaHEIL: cocTaB U
4. CTpOEHHE, 1 24.09.2024
TOMOJIOTHYECKUHN PsijT

MeraH u 3TaH —
5. npocreiiune 1 01.10.2024

MIPEJICTABUTENN AIIKAHOB
6. AJKeHbI: COCTZ\l’B U 1 08.10.2024

CTPOEHHE, CBOMCTBA

OTHIIEH U IPONHIIEH —
7. IIpocTeNIINe 1 15.10.2024

MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne
8. 1. «Ilomyuenue stuneHa 1 1 22.10.2024
U U3y4YCHHE €r0 CBOMCTB»

Ankanuensl. byranuen-
1,3 u meTunOyTaaueH-

9. 1,3. Ilony4enune 1 05.11.2024
CUHTETUYECKOTO KayuyKa
U PE3UHBI

AJIKUHEL: COCTaB U
10.  ocoOeHHOCTHU CTpOEHUS, 1 12.11.2024
TOMOJIOTUYECKUH PS/I.




ArneTnien —
MPOCTEUILINI
MpEeACTaBUTEb AIKUHOB

11.

12.

13.

14.

15.

16.

17.

Breruucnenus no
YPAaBHEHUIO XUMUYECKOMN
peakuuu

ApeHbl: 6eH30I1 U
tosyost. TOKCHYHOCTB
apeHoB

I'eneTnueckas cBI3b
YIJIEBOJIOPOJIOB,
MPUHAJICKAIINX K
pa3IMYHBIM KJIaccam

[IpupoHBIE HICTOYHUKHU
YTJIIEBOJIOPOOB:
IIPUPOJHBIN Ia3 U

MOy THbIE HEPTIHBIE
rassl, He)Th ¥ MIPOIAYKTHI
e€ mepepaboTKu

[TpupogHbIE HCTOUHUKHU
yIJIEBOJOPOJIOB:
MIPUPOJIHBIH ra3 u

MOy THBIC HEPTIHBIC
ra3bl, HeTh ¥ MIPOAYKTHI
e€ mepepaboTKu

KonTtpouabnas padora
10 pasjey
«¥YT1J1eBOA0POaABLD)
IIpenenbusie
OJIHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHOJL.
Bonopoanas cBsa3b

19.11.2024

26.11.2024

03.12.2024

10.12.2024

17.12.2024

24.12.2024

14.01.2025

18.

MHOroaroMHsbl€ CIIUPTHI:
STUJICHTIIUKOIb U
[JIMLIEPUH

21.01.2025

19.

DEeHOJ: CTpOEHHUE
MOJIEKYJIbI, PU3NYECKUE
1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

28.01.2025

20.

21.

AJbaernanl:
dhopmanpierua u
areTagbpJaeTuI. ANeTOH
OIHOOCHOBHBIC
npeneabHble KapOOHOBBIE
KHUCJIOTHI: MypaBbHHAs U
ykcycHas. [Ipaktuueckas

04.02.2025

11.02.2025




pabota Ne 2. «CBoiicTBa
pacTBopa yKCyCHOMU
KHCJIOTBI»

22.

CreapuHoBas u
OJIEMHOBAsI KUCJIOTBI, KaK
IIPEICTAaBUTENN BBICILINX
KapOOHOBBIX KUCIIOT

18.02.2025

23.

24,

25.

26.

27.

28.

29.

MpbL1a Kak COJIM BBICIIUX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE AEHUCTBHE

CrnoxxHbie 3(pUpBI KaKk
MIPOM3BOTHBIC
KapOOHOBBIX KHCIIOT.
M'maposns cnoxHbIX
3¢upoB

Kupsr: runponus,
MIPUMEHCHHUE,
Ouosornyeckas pojb
KHUPOB

VrieBoasl: COCTaB,
KJIacCU(pUKAIIHS.
Baxueimne
MIPEACTABUTEIIH:
TIII0K03a, PPYKTO3a,
caxaposa

Kpaxman u nemronosa
KaK IPUPOJHbIE
MIOJINMEPBI

KonrtponbHas pabora no
pazneny
«Kucnopoaconepxaiue
OpraHUYECKHE
COEIMHEHUS

AMMWHBI: METUJIAMHUH U
AHUJINH

25.02.2025

04.03.2025

11.03.2025

18.03.2025

01.04.2025

08.04.2025

15.04.2025

30.

AMIWHOKHCIIOTHI KaK
amdoTepHbIe
OpraHHYECKHE
COEINHEHUS, X
OHOJIOTHYECKOE
3Hauenue. [lenTuasl

22.04.2025

31.

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE
coeaunenus/Beepoccuiic
KM€ [TPOBEPOYHBIE
paboThI

29.04.2025




OCHOBHBIE TOHATHA
XUMUAU

32.
BBICOKOMOJICKYJISIPHBIX

COETUHEHUN

06.05.2025

OCHOBHBIE METOIbBI
CHUHTE3a
33 BBICOKOMOJICKYJISIPHBIX
" COeIUHEHUH.
[TnacTMacchel, KayqyKH,

BOJIOKHa

13.05.2025

IIpomexxyTounas
34.| arrecrauusa. Mrorosas
KOHTpOJIbHAs paboTa

20.05.2025

OBILIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoaunuyecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX JIEMECHTOB U MX COCIUHEHHUH I10
rpyIIaM U nepuoaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BO,Z[OpO,Z[HaSI CBA3b

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenenb okucienus. Bemecrsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] lII/ICHepCHBIX CHUCTCMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIecTBa B pacTBOpe




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coequHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BausHue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakiuu. [TousTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEMN

Kontponbnas padoTa mo pasaeny
«Teoperndeckrie OCHOBBI XUMHUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKuX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
MCTaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COCTUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

20

21

22

Hewmeraibl, X mojoxxeHue B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANOTponus HEMETauIoB (Ha puMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M X
COeIMHEHUI

23

XuMudeckue cBoKcTBa a3oTa, (hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeIMHEHNH

[IprMmeHeHne BaXHEUIINX HEMETAIIOB U UX
COEIUHEHUN

26

O0001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUH 110




TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuyeckas padora Ne 3. «Permenune

27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"Hemetasst"»
KontponbHas pabora no temam «MeTtasuibby

28 n «Hemeranmsy/Beepoccuiickas 1
poBepouHas padboTa

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHudeckue coepuHeHus. I'enernueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00ecriedeHUU SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBienust 06 0OIMKX HAYUHBIX

32 MIPUHIIMIIAX TPOMBILIUIEHHOTO MOTYYEHUS 1
BaXHEHIITNX BEIIECTB

33 YesnoBek B MUpE BEILECTB U MaTEpPHAIOB

34 XUMHS ¥ 37J0POBbE YEIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 10 xnacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKIinoHepHOe
obmectBo «M3natenbeTBo «IIpocBemenne»

* Xumus, 11 xknacc/ I'abpuensa O.C., Octpoymos WU.I'., Cnankos C.A., AKunoHepHoe
obmectBo «M3natenbeTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. M.A.Pg60os, E.FO.Hesckas, P.B.JIuako Tectel mo xumuu. M.: «Ox3amen» 2019.

2. O.C.I'abpuensn, U.I'. OctpoymoB, «Xumus 10 knacc. HactonbHas kKHUra yauTens»
M.: ipoda, 2017.;

3.0.C.I'abpuensn, I1.H. bepé3kun «KonTponbHbIe 1 TpOBEpOUHbIE PaOOTHI IO XUMHUH
10 knacc. ba3osslii ypoBeHb », M.: [Ipoda, 2016.

4.A M. Paneukwnii, B.I1.T'opmkosa, JI.H.KpyrnukoBa «/[umaktnuecknii Matepuani mno
xumud. 10 — 11. TTocobue nnst yuutens», M.:Ilpocsemnienue, 2018.

5.0.C.I'abpuensan «KoHTpoOJIbHBIE U POBEPOUYHBIE paboThl 0 xuMuu 10 kitace» M.:
Hpoda, 2016

6. ML.IO. I'opkoBenko. [loypounsie pazpaboTku no xumun Kk yueonuky O.C.
["abpuensna, A.C. I'yzes, I'.E. Pyasutuca. 10 kinacc. M.: BAKO 2014.

7. H.B.IlIupumnra Xumus 10-11 knaccel. UHAMBUYyaTbHBIIA KOHTPOJIb 3HAHUI.
Kaprouku-3aganus. Boirorpas :”Yuurens 2018

8.M.A.Psa60B, E.}FO.HeBckas, P.B.JIuako Tectsl mo xumun. M.: «Ox3amen» 2016.

9. O.C.I'abpuensn,l'.I".JIpicoBa, A.I'.BBeaenckas. «Xumus 11 knacc. HactonbHast kHura
yuutessi» M.: Jlpoda, 2017.;

10.0.C.I'abpuensH, I1.H. bepé3kun «KoHTpoJibHBIE 1 MPOBEPOUYHBIE pa0OTHI IO XUMHUU
11 xnacc. bazoBsiit ypoBens », M.: [lpoda, 2016.

11.AM. Papenxnii, B.I1.I'opmkosa, JI.H.Kpyrinukosa «/lugaktnueckuii Matepuai o
xumud. 10 — 11. Tlocodue nnst yuutens», M.:Ilpocsemnienue, 2016.

12.0.C.I'abpuensh, I1.H. bepé3kun « KoHTposibHbIE 1 TPOBEPOUYHBIE pa0OTHI IO XUMHUU
11 xkmace» M.: Jlpoda, 2016

13H.I1.Tpoery6osa. Iloypounsie pazpadorku o xumuu. 11 kimacc.M.:Bako 2017

14. H.B.Illupmmua Xumusg 10-11 knaccesl. UHauBuyanbHblil KOHTPOJIb 3HAHUM.
Kaprouku-3aganus. Bonrorpan :”Yuutens 2012

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU
NHTEPHET

1. http://www.alhimik.ru [IpencraBieHsl ciieayromye pyoOpuKu: COBEThI aOUTYPUCHTY,
YUHUTEII0 XMMUU, CIPABOYHUK (0YeHB OO0JIbIIIas MOJ00PKA TaOIHI] U CIPABOYHBIX
MaTepuasoB), Becnas XUMHs, HOBOCTH, OTUMITHA/IbI, KYHCTKaMepa (Macca MHTEPECHBIX
UCTOPUYECKHUX CBEJICHUN)

2. http://lwww.hij.ru/ XKypaan «XuMus v )KU3HbY» MOHATHO U 3aHUMATEIBHO
pacckas3biBaeT 000 BCEM MHTEPECHOM, UYTO IPOMCXOUT B HAYKE U B MHPE, B KOTOPOM MBI
KHUBEM.



3. http://chemistry-chemists.com/index.html Dnexrponnslii xxypHan «XuMuku u
XUMH». B JKypHase mpeacTaBieHO MHOXKECTBO OIBITOB 10 XUMHH, COJCPKUTCS MHOTO
3aHUMAaTEIbHON MH(OPMAIIUH, TO3BOJISIONICH YBIICYb YUCHHUKOB IKCIIEPUMEHTATLHON
YaCThIO TIPEMETA.

4. http://c-books.narod.ru JIureparypa 1mo XuMumu.

5. http://1september.ru/. XKypuan «IlepBoe ceHTOps» A yUuTeNIel U He TOJIBKO. B HEM
IPE/ICTaBICHO OOJIBIIIOE KOJUYECTBO PA0OT YUYCHUKOB, B TOM YHUCIIC U
UCCIICIOBATEIILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya BcepoccriicKuii IIKOIBHBIN TOPTAIT CO
CCBUIKaMH Ha 00pa30BaTeIIbHbIC CANUTHI 10 XUMUHU.

7. www.periodictable.ru Coopauk craTeit 0 XUMHYECKUX DIIEMEHTAX,
WUTFOCTPUPOBAHHBIN YKCTIEPUMEHTAMHU.






