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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooimero o00pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpazoBannu B Poccuiickoit ®denepanuny», TpeOOBaHMA K pe3yJbTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTEBHONW MPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIXx B DenepaibHOM  roOCyJIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mpeamera «XuMHs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoii
denepanuy, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMBI, U
OCHOBHBIX TOJNOXeHU «CTparerun pa3BuTus BocnuTtanuss B Poccuiickoi
O®epneparuu Ha nepuoa a0 2025 rona» (Pacnopsikenue IIpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3paboTKe MpOrpamMMbl 1O XUMHUHU, K ONPEACICHUIO
oO1mielt cTpareruu 00y4eHHsl, BOCIIUTAHUS W Pa3BUTHSA 00YyYarONTUXCs CPeICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHuentyanbHsle nonoxkenus GI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJIEH,
COJICp’KaHUs, PE3yJbTaTOB OOy4YeHUsT U TpeOOBaHMN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON  OpraHu3alii, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpIUAIOLIMM D3TAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPhI
YyeJioBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TpUPOAHON cpexne. Peanusyercs xumuuyeckoe oOpa3oBaHue
o0ydaronuxcsi Ha YPOBHE CPEIHEro OOIIero 00pa30BaHUs CPEACTBAMH Y4EOHOTO
npeaMera «XHMHsSD», COJIEpKAHUE M IIOCTPOCHUE KOTOPOTO OIPEJENICHbl B
nporpaMme MO XUMHUHU C YYETOM CHEUM(PUKA HAYKH XUMHH, €€ 3HA4YCHHS B
NO3HAHWU TMPUPOJbI U B MaTEpUAIbHOW >KM3HU OOIIECTBA, a Takke C y4ETOM
o0muMX 1eged W NOPUHIMUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero obmiero oopazoBanus B Poccuiickoit @enepanun.

XuUMHsI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTpaeT OcoOyI0 pOjb B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTEpHUATbHON KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHUE PALIMOHATLHOTO HAYYHOT'O MBIIIJICHUS,
B CO3[JaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXAlOIIeM MHUpPE KaK O €IWHCTBE
IPUPOIBI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS



BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHUpPa, OCO3HAHUS B3aUMOCBA3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUs CTajia
HEOThEMJIEMOM YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU KaxJI0ro wieHa oOmectBa. COBpeMEHHass XMMHs Kak Hayka
co3ujaTelbHas, KAaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjieHa Ha pelIeHue
rJI00AIbHBIX  TPOOJIEM YCTOWMYMBOTO Ppa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOrHYECKO 0€301MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBerctBUM C OOIMMHU LENAMH M HPUHIOUIAMU CPEJHEro OOIIEero
oOpasoBanus coaepskanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YpOBEHB
U3Y4YECHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmuxcsi, HEOOXOIMMYI0O WM JJIS BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKOYEHUA B JKU3Hb COLMYyMa, HPOJOJHKEHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBSA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBislfolIUMHA ~ TIpeAMETa  «XUMHUS»  SBIAIOTCA 0a30BbIe  KYpChl —
«Oprannyeckas xumus» U «OOImIass ¥ HEOpraHUYECKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOMW XUMUHU (C BKIIOUCHUEM 3HAHUNM U3 OOIIEeH XUMUU) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NAHHOM CHUCTEMBI 3HAHUM IIPU HU3YUYCHUHU
npeaMera oOecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckas XuUMUs» cQopMUpoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJIXO0Ja K H3yYEHHI0 Yy4eOHOro Marepuaia U 0O0ycloBlieHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHW HA  ONpENEIEHHBIX
TEOPETUYECKNX YpPOBHsSIX. Tak, B Kypce OpPraHMYeCKOM XHWMHUHU BEIIECTBA
paccMaTpHUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCIMHEHMM, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
IPEACTaBICHUA O CTpoeHHH BemecTB. CBeleHHs 00 HU3ydaeMblX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAWHEHUI. B Kypce OpraHMyeckoll XUMHUU TOJY4YalOT pa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHBIC
NPEICTABICHUS O XUMUYECKON CBS3M, KIAaCCU(PUKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Tonx HOBBIM yrioM 3peHHss B TmpeaMmeTe «XHUMHs» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YyUYEHHbIH Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUsA
TEOPETUYECKU Marepuan U (PaKTOJIOrMYECKHME CBEAEHUS O BEllecTBaX U
XUMUYECKON peaknuu. Tak, B 9aCTHOCTH, B Kypce «OOmmas u HeopraHUYeCcKas
XUMUSD» O00yYaromuMcsl TMPEJOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE



NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JIOTMYECKUX MO3ULUH,
ry0Ke TOHSATh HMCTOPUYECKOE H3MEHEeHHE (QYHKIMI 5TOro 3akoHa — OT
000011ar01IeH 10 0OBSICHSIOIIEH U TPOTHOZUPYIOIICH.

Ennnasg cucrema 3HaHUM O BaKHEMIIMX BELIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBAax W NMPUMEHCHHH, a TAaKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xmaccos
DJIIEMEHTAMH COJIEP)KaHUSI, WMEIOIIMMH KYJIbTYPOJOTUYECKUA W TPUKIATHOU
XapakTep. OTU 3HAHHUS CHOCOOCTBYIOT NOHMMAaHHWIO B3aUMOCBSI3M XUMUU C
IpYTUMH HayKaMH, PacKpbIBalOT €€ pPOJIb B II03HABATEIBbHOW U IPAKTUYECKOUN
NEeSATENbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUTIOKECHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MHGOPMAIUIO U
NPUMEHATh € JUIA TIONOJHCHUS 3HAHWH, pEeNICHUS WHTEUICKTYalbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1a4d. B 1enom conepxkanue yueOHOTO
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
¢unocockux HAeH, TaKUX KakK: MaTrepualbHOE €IMHCTBO HEOPIaHMYECKOro M
OpraHUYecKOro Mupa, OOYCJIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHHEM, IT03HABAEMOCTh MPUPOJHBIX SBJICHUN MYTEM OKCIEPUMEHTA U
pelIeHus] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMu ©  TEOPETUYECKUMH
IPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEUICHUU SKOJOTHUYECKUX Ipobiiem, a
TaK)ke Mpo0JeM cOepexeHus: IHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnmane pemenus 3amad  BOCHHUTAHUS, pa3BUTUA W COIUAIM3ALUA
o0ydJaronmxcsit TPUHATBIE TPOrPAaMMON MO XHMHHM TOJIXOJbI K OIMPEISICHHUIO
colepkaHusi M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (OpMHUpPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOIUX 0a30Boe 3HAYEHHE s
pa3IMYHBIX BHJOB JACSATEIBHOCTH: pEHICHWs MpoOiieM, NOWCKa, aHalu3a u
00paboTku uHbopMaIuu, HeOOXOAUMBIX IS TPUOOPETEHHSI OTBITA MTPAKTUYECKON
U HCCIE0BATENIbCKON JEesATEeNbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenojgaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHwmsl, TAK U HA YPOBHE CPEAHETO 001Iero o0pa3oBaHus, MPU OMPEACICHUN
CoZIepKATEIbHONW XapaKTEPUCTUKHU IIeJIe HW3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
JEATENbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C



METOJIMYECKON TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4eHUs
MpeaMeTa SIBJISIETCS BIIOJHE ONPAaBIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHMS TJIAaBHBIMHU LEIAMU HM3YUYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsItOTCA:

e (QopMHpOBaHHWE CHUCTEMBl XHMHUYCCKMX 3HAHUW KaK  Ba)KHCHIICH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KAapTUHBI MHpPA, B OCHOBE KOTOPOM
JeXKaT KIIIOUEBBIC MOHATHS, (yHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHME f3bIKa HAyKH, YCBOCHUE W MOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000ITIeHNI MHUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJICHHUE C HCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUSI;

e (opMHUpOBaHUE U PA3BUTHUEC NPEACTABICHUM O HAYYHBIX METOJIaX IMO3HAHUS
BEIIECTB M XUMHUUYECKUX peaKIuid, HEOOXOIUMBIX [Jisi TPUOOpETeHUS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHYECKUX SIBIICHUU,
MMEIOIIMX MECTO B IIPUPOJIE, B MPAKTUYECKOW U ITOBCEIHEBHOM KU3HMU;

e pa3BUTHE YMEHHH U CITIOCOOOB JICSITEIHHOCTH, CBSA3aHHBIX C HAOJIIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOr0 OKCIEPUMEHTa, COOJIIOJCHUEM MpaBUI
0e30macHOT0 OOpaIIeHHsI C BEIIECTBAMHU.

Hapsny ¢ atum, comepkaTenpHas XapaKTEPUCTHKA LIENEH U 3a]a4 U3YUYCHHUS
MpeaMeTa B MporpaMme Mo XMMUHA YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHUCTEME CpeaHero oomiero odpazoBanus. Ceroans B
npenojaBaHUM XUMUM B OoJblIeld  CTENEeHW OTHAa€TCs  MPearodYTeHUe
MPAKTUYECKONH KOMIIOHCHTE COJACp)KaHUS OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOATOTOBKY BBINYCKHHKA 00IIIc00pa3oBaTEILHON OpPraHW3aIliK, BJIAJCIONMIETO HE
HA0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TI'PAaMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHUSIMU aKTUBHOT'O MOJIyYCHUS] 3HAHUW W NMPUMEHEHMS UX B PEAIbHOM JKU3HU
JUISL PELICHUS IPAKTUYECKUX 3a/a4.

B cBa3u ¢ stuM npu w3ydeHuUH ImpeaMeTra «XUMHS» JTOMHHUPYIOIIEE
3HaYCHHUE MIPUOOPETAIOT TaKKUE 1SN U 3a]1a4H, KaK:

ajanTanys oO0ydYarIIMXCs K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MU,
dbopMupoBaHHE€  WHTE/UICKTyaJbHO  pa3BUTOM  JIMYHOCTHU, TOTOBOM K
CcaMOoO00Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSITEILHOMY MPUHATHIO IPaMOTHBIX
pPELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYyallHsX, CBA3aHHBIX C BEHIECTBAMMU U UX
IIPUMECHEHHUEM;

dbopMupoBaHue y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHUBEPCAIbHOE 3HAYEHWE IS DPa3U4YHBIX BHJIOB
NESATENHHOCTH: PEIIeHHs po0JeM, MOMCKa, aHAIu3a U 00pabOTKKM WH(POPMAIIHH,
HEOOXOJMMBIX JIJII TPUOOPETCHHS OIbITa JCSITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B T[IO3HAHMM XHMHU, a TaKXKe Uil OLEHKUM C TO3UIUN



IKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIHUSHUSA BEIIECTB U XUMHUYECKHX
IPOLIECCOB HAa OPraHMU3M Y€JIOBEKa U MIPUPOAHYIO CPELLY;

pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00yYarOIIMXCs: CHOCOOHOCTH CaMOCTOSATEIBLHO IPUOOPETATH HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIB30BATh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUU ISl IOMCKA M aHanu3a yuyeOHOU U
HAYYHO-MIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMuUpOBaHKE U pa3BUTHE Y 00YJAIONINXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MPH IJIAHUPOBAHUM U TPOBEIACHUH XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTaHHE Yy OOyyarommxcs YOeXIEHHOCTH B T'YMaHHUCTHYECKOU
HaIpPaBIEHHOCTH XWUMHUH, €€ BaXKHOW POJM B pEHICHHH TI00aIbHBIX MPOOJIeM
paIoOHaIBHOTO MPUPOAOIOIB30BaHNS, TTOTIOTHEHHS SHEPTETUIECKUX PECYPCOB H
COXpaHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOIro
OTHOIIEHHS K NIPHUPOJIE M CBOEMY 3/I0pOBbIO, a TaKKe NPUOOpPETEHHUs OIbITa
WCTIOJb30BaHUSl TOJIYYCHHBIX 3HAHUH I TPUHATHS TPAMOTHBIX DEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUs NPEeaMET «XUMUS»
0a30BOro ypOBHS BXOAHT B COCTaB MpeaMeTHO obnmactu «EcTecTBeHHO-HAYyUYHbBIE
IPEIMETHD».

OO1ee unco 4acoB, OTBEAEHHBIX JJIs U3YUCHHSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oouiero odpazoBaHus, cocrapisieT 68 vacoB: B 10 kinacce — 34 yaca (1
yac B Heento), B 11 kimacce — 34 gaca (1 yac B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKAS XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKON XUMUM

[Ipenmer opraHn4ecKkON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunennit A. M. bBytnepoBa, e€ ocHOBHbIE T0JI0KEeHUs. CTPYKTYpHBIE (OPMYJIbI
OpPraHMYECKMX BeElIeCTB. loMonorus, wu3zoMepus. XuUMHYECKas CBS3b B
OPTraHUYECKUX COCAVHEHUAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBienune o kiaccupuUKalMy OpraHndyeckux BemiecTB. Homenknarypa
OpraHUYeCKUX COCIMHEHMHM (cUCTeMaThyeckas) ¥ TpPUBHAIbHBIC Ha3BaHUSA
BAKHEHUIIINX MPEACTABUTEIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHMS BEUIECTB M HMX NPEBpALICHUN:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYEeCKMX BEUIeCTB, HAONIOJCHHE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psf. Meran u sTaH —
IpOCTEUIINe MPEJCTABUTENN QJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOMCTBa
(peakiuu 3aMelleHus] U TOpPEHUs), HaxOXKJEHUWE B MPUPOJE, MOJYyUYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHUM psii. DTUIIEH U MPONMIEH —
IpoCTeiIline NPEeACTaBUTENN aJKEHOB: (PU3MYECKHE W XHMHUYECKHE CBOMCTBA
(peakiuy  THAPUPOBAHUS, TAJIOTCHUPOBAHUSA, TUIpATALMH, OKHUCICHHUS U
NOJINMEPU3ALIIH ), TOTYyYEHUE U TPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyramuen-1,3: cTpoeHue, BakHEUIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUNA psijl. ALIETUIICH
— MPOCTEHIINIA NpeICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUue Hu
XUMUYECKHE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, FaJOr€HUPOBAHUS, THAPATALINH,
rOpEeHUs), MOJYyYEHNUE U IPUMEHEHUE.

Apensl. bensoin: coctaB, crpoeHue, QU3NYECKHE U XMMHYECKHUE CBOMICTBA
(peakiuu rajJoreHMpOBaHMUSI U HUTPOBAHUS), MOJIyYEHUE U MpUMEHEeHHe. Tonyon:
cocmae, cmpoeHue, ¢uzuveckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOLyYyeHue u npumerenue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKANUMA K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKU YIJIEBOLOPOAOB. IIpupoaHblii ra3 W IOIMYTHBIC
HedTanble ra3pl. Hedte m e€ mpoucxoxkaenue. CrnocoObl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaIUTUYECKHil), mnuposu3. IIpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHbI
yroJib U IPOAYKTHI €T0 MepepadOoTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpaLICHUI:
O3HAaKOMJIEHME C O00pa3uaMy IJIaCTMAcC, KayyyKOB W PpE3HHbI, KOJUIEKUUHU
«Hedptb» u  «Yromb», MOJIEIUPOBAHHE  MOJIEKYJ]  YIJIEBOJOPOJIOB U
raJIOr€HONPON3BOAHBIX, POBEICHNE NPAKTUYECKONW PabOThI: MOTYYEHHE 3TUJICHA

Y U3yYEHHUE €TO CBOMCTB.

Pacuérnrle 3amaun.

Bblunciiendss 1Mo yYpaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOAHOI0 BEIIECTBA WM NPOAYKTa PEAKLMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WIH MIPOJYKTOB PEAKIUN).

Kuciopoaconep:kamue opranu4eckKue CoeAMHEHUs

IIpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHON U 3TAaHOJ: CTPOCHMUE,
bu3znueckue M XUMHUYECKHME CBOMCTBA (peakuMM C AaKTUBHBIMU METaJlJIaMH,
raJIor€HOBOJOPOJaMH, TOpEHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIecTBUE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHpl€  COUPTBL. OJTWIECHIJMKOJIb W  [JIMUEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTajllaMH, KaueCTBEHHas pEakUuus Ha MHOIOAaTOMHbIE cIHpThI). JleiicTBue Ha
opranusM yenoseka. [I[puMenenne rimuepuHa U TUIICHIJIMKOJIA.

deHon: CTpOCHHME MOJEKYJbl, (PU3NYECKHUe M XHUMHUYECKHE CBOICTBA.
Toxcuunocts (penona. [lpumenenue gpenoa.

Anbaeruapl U kemowuwvl. DopmanblIeruyl, aleTalbJerujl: CTPOCHHUE,
(u3NYecKue W XMMHYECKHE CBOMCTBA (pEaKLUMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KauECTBEHHBIE PEAKLINN ), [IOJyYECHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpefesibHble KAapOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peaklus 3TepuduKanum), NojJyuyeHue U NpUMEHEHHUE.
CreapuHoBasi M OJIEMHOBas KHUCIOTHl KaK MNPEICTAaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOLEE IeHCTBHUE.

CnoxkHble >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ilpumenenue xupoB. buonoruueckas
POJIb JKUPOB.



YrineBompl:  cocTtaB, KjacCH(UKAIMS ~ yriaeBOAOB  (MOHO-, JH- U
nosrcaxapubpl). [roko3a — mpocTeduii MoOHOCaXapwa: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKUEe W XHMMHUYECKHEe CBOMCTBa (B3aUMOJCICTBUE C
ruapokcusiom Menu(ll), oxkucinenne ammuadyHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HaXOXKIACHUE B MPHUPOJE, MPUMEHEHUE,
ounosnoruyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemitono3a Kak npupoAHbie noauMepbl. CTpoeHUEe Kpaxmaia U
Heuosio3bl.  Du3nueckue W XUMHYECKHE CBOMCTBA Kpaxmayia (TUIPOJIU3,
KaueCTBEHHAsl PEaKIUsI C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHUS BEUIECTB M MX MPEBpAICHUN:
pPOBE/ICHNE, HAOJIOJICHHE W OMHCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOpPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIECHHE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMcIeHUE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom Menu(ll), B3aumopeicTBUE Kpaxmana C HOJAOM),
MPOBEICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrle 3amaun.

Bblunciienns 1Mo yYpaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOJAYKTa PEAKIHMH IO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIUH).

A30TcoziepxKale OpraHnueckKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranuueckue coeauHeHus. Gusnyeckue
U XMMHUUYECKHE CBOICTBA aMHUHOKHCIIOT (Ha mpumepe miuiuHa). buonoruueckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTub.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAA M TPETUYHAs CTPYKTypa OenkoB. XMUMHYECKHE CBOWMCTBA OEIKOB:
THJIPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMKU HA OCJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3y4YEeHHUs BEIIECTB W MX IMPEBpaIlCHUI:
HaOII0/ICHNE U OMMCAaHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYpalus OEIKOB MpHU
HArpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BricokomoJieKyIsIpHbIE COeTUHEHUS

OCHOBHBIC MOHSATHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALIUN, CPEAHSAS MOJIECKYJIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJAPHBIX COCAUHECHUN —
MOJIMMEPU3ALUS U TTOJTMKOHICHCALIUS.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUs BELIECTB W MX MPEBpAILCHMIA:
O3HAKOMJIEHUE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAce,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanmszannst MeXNpeIMETHBIX CBA3EH MPU N3YUYECHUH OPTAaHUYECKON XWMHU B
10 kyacce OCYLIECTBIIIETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK U INOHSATUH, SABISAIOIIMUXCS CUCTEMHBIMU JUISl OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01111€e eCTECTBEHHO-HAYYHbIE MTOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHoTe3a,
3aKOH, TEOpHsl, aHaIu3, CUHTE3, Kiaccuukamus, mepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: Mmarepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoOe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BEIUUYMHBI U €AMHULBI UX U3MEPEHUS.

buonorus: kierka, opranm3Mm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
(doTtocuHTE3, OMOJOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YTJIEBOIBI, >KUPBHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCBL.

TexHonorus: mNHILEBBIE MPOAYKTBI, OCHOBBI PalMOHAIBHOIO IUTaHUS,
MOIOLIUE CPEICTBA, JICKAPCTBEHHbIE H KOCMETUUYECKHE IIpenapaTsl, MaTEpUAIbI U3
UCKYCCTBEHHbBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHU

XuUMUYECKUM dneMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/ielieHusl 3JEKTPOHOB M0 OpOUTAIAM B aTromax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

Ilepuoanueckuit 3akoH U Ileproanueckas cucremMa XUMUYECKUX DJIEMEHTOB
J. 1. MenneneeBa. CBs3b NEpHOANYECKOrO 3aKkoHA U Ilepnoauyeckoil CHCTEMBI
xuMmudeckux 3neMeHToB . M. MeHaeneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB IO TpyNmnaM U MEpHOJIaM.
3Ha4YeHuE MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenune BemecTtBa. XUMHUYECKass CBs3b. BHAbI XWMHYECKON CBSI3U
(KOBaJICHTHAsl HENOJSIpHAas W MOJSpHAas, MOHHAs, MeTauindyeckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHYECKOM CBSI3W (OOMEHHBII U JOHOPHO-
akienTopHbeiil). BogopoaHas cBs3b. BajleHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenp okuciieHus. MIOHbI: KAaTHOHBI M AaHUOHBI.



BemecTtBa  MOJIEKYJSIDPHOTO M HEMOJIEKYJSIPHOIO  CTPOEHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUMA KPUCTAJUIMYECKON PEIIETKH.

[lonaTHe O OucnepcHbIX cucremax. VICTUHHBIE M KOJUJIOMAHBIE PaCTBOPHI.
MaccoBas 1015 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHN. Homenxknatypa
HEOPraHUYECKUX BEIIECTB. | eHeTHYecKas CBsI3b HEOPraHUYECKUX BELIECTB,
MPUHAJIEKAIIUX K Pa3JIMYHBIM KJIaccaMm.

Xumuyeckas  peakius.  Knaccudukamuss  XMMHYECKHMX — peakiuid B
HEOPraHUYE€CKOW W OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U NIPEBPALLIECHUS SHEPTUM TP XUMUYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3jinuHbIX (QakTopoB. OOpaTuMbIE
peakuuu. XuMHUYeCKOe paBHOBecHe. DakTOpbl, BIMSIOIIME HAa COCTOSHHE
xuMmu4yeckoro pasHosecus. Ilpunnun Jle [larense.

Onexktponutnyeckas nuccounanus. CuibHbIe U ciadble 3neKkTponuTtsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs,, HEUTPAJIbHAs, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJBl M3y4YE€HHUs BEIIECTB U MX IPEBPALLCHUIA:
nemoHcTpauus Tabnun «llepuonnueckas cucremMa XxuMmuueckux snementoB [, U.
MeHnpeneeBay, U3y4eHHE MOJENEN KPUCTAUIMYECKUX PEIIETOK, HAOII0JEHUE U
OmMHCaHue JEMOHCTPAIIMOHHBIX M Ja00paTOPHBIX OMBITOB (Pa3iIoKEeHUE MEPOKCH A
BOJOPOJIa B MPUCYTCTBUU KaTalM3aTOpPa, OMPENEICHUE CPEALl PACTBOPOB BEUIECTB
C TMOMOUIbIO YHUBEPCAIBHOTO WHJMKATOpa, pEaKIHUHM HOHHOTO OOMEHa),
IPOBEJCHUE MPAKTHUECKON paboThl «BrnusiHue pa3iaudHbIX (PaKkTOpoB HA CKOPOCTH
XMMHUYECKON PEAKIUI.

Pacuérnble 3anaun.

Pacuérsl 10 ypaBHEHUSIM XUMHUYECKHUX pEAKUHUA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BELIECTBA.

Heopranuuyeckast xumust

Hemeraiuiel.  Ilonoxenune HemeraiuioB B Ilepuoamndeckoir  cucreme
xumuueckux sneMmeHToB [[. M. MenpeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
duznyeckue CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETANIOB (Ha MpuMepe
KHCJIOpO/Ia, cephbl, pocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yriepoga U KpeMHHS) U HMX  COCAMHEHUM  (OKCHIIOB,
KHUCIIOPOCOIEpKAIINX KUCIOT, BOJOPOAHBIX COETUHEHUH ).

[IpuMeHeHne Ba)XHEUIIMX HEMETAIIOB M KX COCUHEHHM.



Merannel. 1lonoxenne meramnoB B llepuonnueckon cucremMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMOB MeTtasuioB. O6mue (usnyeckue cBoicTBa MeTamioB. CIiiaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HATIPSIKEHUN METaJIIOB.

XUMHUYECKHE CBOWMCTBA BaKHEWINUX METAUIOB (HATPHM, KaJIUM, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCIUHEHUH.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaiuioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIBHBIE METOJBl M3Yy4YE€HHUs BEIIECTB W MX IPEBPALLCHMIA:
U3YYEHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 00pa3sLOB HEMETAIOB, PELICHUE
HKCIEPUMEHTAIbHBIX 3aJ]a4, HAOJIOJIEHUE W OMNHCAHHUE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJAEHCTBHE T'MJIPOKCHIA AJIFOMHHUS C PacTBOpPaMHU
KHUCJIOT U IeJ0YeH, KaYeCTBEHHbIE PEaKI[MU Ha KaTUOHBI METAJIJIIOB).

Pacu€rHble 3anaum.

Pacuérel maccel BemiecTBa WM 0OBbEMaA ra3oB IO U3BECTHOMY KOJIHMYECTBY
BEIIECTBa, Macce WIM O00BEMY OJHOIO M3 yYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMum B o0ecrieueHHHM 3KOJIOTUYECKOM, IHEPreTUUYECKON U MUIIEBOMN
0€30acHOCTH, PAa3BUTUU MenuUuHBbL. [loHATHE O HayyHBIX METOJax IMO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHUUIAX [POMBIIIJIEHHOTO
IIOJIyYEHHSI BKHEUIIINX BEILIECTB.

YenoBek B MHpE BELIECTB W MAaTEPUANIOB: BAKHEMUIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MATEpHUANIbl, KpAacCKH, CTEKJIO, KEepaMHKa,
Marepuanbl s JJIEKTPOHUKHA, HAHOMAaTEpUaJIbl, OPraHUYECKUE U MUHEPaJIbHbIC
yaoOpeHus.

XuMHUS U 3J0pPOBbE YEIIOBEKA: IPABWJIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOTO HCIOJIb30BaHMs MpernapaToB ObITOBON XUMUU
B IIOBCETHEBHOU JKU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanusi MEXNpEeOMETHBIX CBA3€d NpU  HU3yYeHUH OOwmed u
HEOPraHU4EeCKOM XMMHM B 11 Kilacce OCyIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK W TOHATUH, SBJISIOLIMXCA
CHUCTEMHBIMHU ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKkT, rUIoTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALMS, IEPUOJAUYHOCTh, HAOJIOIECHHE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: mMaTepus, YJHEPIHsi, Macca, aToM, dJEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUECKUI ypOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIECTBA, (PU3MUYECKUE BEJIMYMHBI M €IUHUIIBI UX
U3MEPEHHsI, CKOPOCTb.

buonorusi: kinerka, opraHu3M, 3KocucTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOpHbIE MOPObI, MOJIE3HbIE UCKONAeMble, TOILIUBO,
PECypCHI.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUTyprusi, TPOU3BOJCTBO
CTPOUTENBHBIX MAaTEepUalIOB, CEIbCKOXO3SICTBEHHOE MPOM3BOACTBO, IHIIEBas
IPOMBILUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKUX MpernapaToB, IPOU3BOJICTBO KOHCTPYKLHMOHHBIX MAaTEepHaJOB,
3JIEKTPOHHASI TPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOT'PAMMBI I10 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHMS K pe3yjbTaTaM OCBOCHUS
0o0yYaroImMUMuUCI TporpaMM cpeaHero oo6mero ooOpa3oBaHus (JIMUHOCTHBIM,
METanpeJMETHBIM W OpeIMETHbIM). HaydyHO-MeToau4eckol OCHOBOM s
pa3paboTKu IJIaHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEAHEro OOIIEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIbHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIIHErO
00111er0 00pa3oBaHUs BbIICJICHBI CIAEAYIOIIUE COCTABIIAIONIUE:

OCO3HaHHE OOYYAIOIIUMHUCS POCCHUUCKON TPaKIaHCKON HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4Ue MOTUBALIMU K O0yUEHHUIO;

I[EJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTMYHOCTA HA OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAAUIINA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4arolIMXCsl PYKOBOJACTBOBAaTbCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA yYCTAHOBKaMHU, NPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS IKOJIOTHMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMUS IpeaMeTra «XHUMHS» JOCTHTAaTCA B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW MAESTENIBHOCTH B COOTBETCTBUU C
I'YMAHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIEeCTBa, HPUHATHIMU B OOLIECTBE
HOpMaMud W TpaBWIaMH  IIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHSA IpeaMeTa «XUMHUS»  OTpaxaroT
c(OpPMHUPOBAHHOCTh OIBITa IO3HABATEIIbHON M MPAKTUUYECKOW JAESITeIbHOCTU
o0y4aromuxcsl Mo peanu3aluy MPUHIATHIX B 0OLECTBE LIEHHOCTEH, B TOM 4YHCIIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX NIPaB M 00S3aHHOCTEH,
YBa)KECHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLUMAJbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESATENBHOCTH NPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATENBHBIX 3a7ay, BBINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M NPUHUMATh MOTHBBI, HAaMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3€E Pa3INYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) MaTPHOTHUYECKOI0 BOCIIMTAHUS:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEYECTBEHHOW XUMMHH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XMMHH, OCO3HAHHUS TOIO, YTO JOCTHXKEHHSI HayKH €CThb pPe3yJbTaT
JUINTEIbHBIX ~ HAOJIIOIEHUH, KPONOTIUBBIX OKCHEPHUMEHTANbHBIX  IOHCKOB,
IIOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpECca M MO3HABATEJIbHBIX MOTHBOB B TOJYYEHUH U MOCIEIYIOLIEM
aHaiM3e MH(QOpPMALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEJECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHbIE C XUMHUYECKUMU SIBICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IIOBEJEHHWE M IOCTYIIKM CBOMX TOBapHIIEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE NOCJIEACTBUNA 3THUX
MOCTYIIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHHUs LEHHOCTEH 370poBOoro u 0Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (pU3mdecKomMy u
IICUXUYECKOMY 370POBBIO;

coOmro/ieHns mpaBuil 0Oe30MacHOro oOpallleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHMMAaHUS LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHUS MOCJEACTBUNA W HENPUSATUS BPEIHBIX MPUBBIUEK (yHmOTpeOrIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOr0 BOCIIUTAHMS

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-MCCJIEeI0BaTEIbCKON
NEeSTEeNbHOCTH, OOIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPaKTUYECKHUX 3aaad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



MHTEpECca K MPAKTUICCKOMY M3yUCHHUIO MPOodecCuidl pa3aIuvyHOro pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUMU;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU EATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUBHUIYaJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymieil mnpodeccu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rM4YeCKOro0 BOCIIUTAHMS:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHUKY
CYyLIECTBOBAHUS KU3HH HA 3EMIJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTUYECKHX MPOOIeM, BIHSHUS
DKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COUMAIIBHON CPELBI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJb30BAHUS JOCTIKEHUM XUMHUHM IS
pelIeHus: BOMPOCOB PAlMOHAIBHOTO IPUPOIOTIOIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUH, NPUHOCIIIMX Bpel OKPYKAIOLIEH
IPUPOAHON Cpejie, YMEHHS TPOTHO3UPOBATH HEOJIArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEMUCTBUN U MPEIOTBPALIATh UX;

HaJUYUsl PA3BUTOrO IKOJIOTHYECKOTO MBIIIJIEHHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEATEbHOCTH 3KOJIOTUYECKON HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH H yMEHHUS AaKTUBHO MPOTUBOCTOSITH HACOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeUU(PUKA XUMUU KakK HayKd, OCO3HaHUS €€ pold B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOI'O MBINUICHUS, CO3JIaHUU 1IEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY’KalollleM MUpE KaK O €IUHCTBE MPUPOIbI U UYEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHWH TMPOOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTHM XHMHH JJII  COBPEMEHHOMU
UMBWIM3ALUHUU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTH W BaXHOW pPOJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaJbHON KYJIbTYpPbl, PEIICHUU TJI00AIBHBIX MPOOIEM
YCTOMYMBOI'O PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, NMUILIEBON H
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOCCIICYCHHUH YCIOBUN
YCHEIIHOTO0 TpyAa M SKOJOTUYECKH KOMGPOPTHOM IKU3HU KaXKIOro 4YiIEeHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTA METOJIOB
MO3HAHUSA, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOIh30BATh



MOJTy9aeMbIC 3HAHUS IS aHAIN3a U OOBSICHEHUS SIBIICHUIA OKPY’KAIOIIETO MUpPA U
MIPOUCXOMAIINX B HEM U3MEHEHHM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE HAay4YHbIX (DaKTOB W HMCIOIIUXCS MJaHHBIX C I[N IMOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCITOJIb30BAaTh XUMUYECKHUE 3HAHUS IS
penIeHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIUSX;

MHTEpEeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  00Opa3oBaHUIO U
caM0oOOpa30BaHUIO, K AaKTUBHOMY IIOJIYYCHUIO HOBBIX 3HAHHM 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pasnudHbIX cepax mpodeccrnoHanbHOM
NESTETHHOCTH.

METANIPEIMETHBIE PE3YJIBTATbI

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOCHHS YUCOHOTO MpeaMeTa «XUMHS» Ha
YpOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUISt dbopmupoBaHus MUPOBO33PEHUS oOyyJaroumxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIHeNU(PUKY METOIO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, Uccle0BaHue, HAOII0IeHuEe, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecreunBaroIue dbopmupoBanue GyHKIIMOHATBHOU
IPaMOTHOCTH M COLIMAJIbHOM KOMIIETEHIIUU 00Yy4aroUIXCs;
CIIOCOOHOCTB oOyuarommxcs UCIIOIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJbHbIC y4eOHbIC
JICUCTBHUSI B IO3HABATEIbHOW U COLMAIBHOMN ITPAKTHUKE.

MeranpeaMeTHbIE PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMA W  PETYJISITUBHBIMH
NEHUCTBUSIMHA.

OsBJaaenue YHHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrNYeCKHe TeCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsIEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LIENU JACATEIbHOCTH, 3aJlaBas MapaMmMeTpbl U KPUTEPUH HX
JOCTHKEHUSA, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHWUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHATUM U YCTAHABIMBATH UX B3aUMOCBSI3b,



UCTIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBSICHEHUS! OTACIBHBIX (PaKTOB U
SIBIICHUM;

BbIOMpaTh OCHOBaHWS M KPUTEPUHM Ui KJIacCU(PUKAUU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTAaHABJIMBAaTh IPUYMHHO-CIECACTBEHHBIE CBA3M MEXIAYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUN), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYMS. B paccMaTpUBAEMBbIX
ABJICHUSX, (POPMYJIUPOBATH BHIBOJIbI U 3aKIIOYEHUS;

IIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPa30BHIBATH MOJIEIbHBIC IPEICTABICHNUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XUMHuYeckas (opMysa, YpaBHEHHE XUMHUYECKOU
peakuuu — IMpU PElICHWH YYEOHBIX IO3HABATENbHBIX M IPAKTHUUECKHUX 3ajad,
IIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISBIICHHUS XapaKTEPHBIX
IIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIAMN.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaZIETh OCHOBAMHM METOJOB HAy4YHOI'O IO3HAHMS BEUICCTB U XUMUYECKHUX
peakuuii;

(GbopMyIMpPOBATH LIENU U 33]1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIbHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3BI IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJICTh HABBIKAMH CaMOCTOATEJIBHOIO IUIAHUPOBAHUS W IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOIIOJaTh 32 XOJ0M
Ipolecca, CaMOCTOSTEIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (opMyJIUpOBaATH
00001IEeHHS ¥ BBIBObI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

OpuUOOpeTaTh OMNBIT YYEHWYECKOW HCCIEAO0BATENIbCKOM M MPOEKTHON
NEeATENBHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB PEIICHUSA IPAKTUYECKUX 3a1ay, IPUMEHEHHUIO PAa3JIUYHBIX
METO/0B IIO3HAHMUSL.

3) padora ¢ uHpopmanueii:

OpUEHTHUPOBAThCA B Pa3IUYHBIX HCTOYHMKAX HWHGopManuu (Hay4HO-
NOMYyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJAEP)KaHUA, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(YOPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEACTaBIICHNUS], KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTD;



(OopMyIMpPOBATH 3alpPOCHl U NPUMEHATH PA3NHMYHBIE METOJbI MPU TMOUCKE U
oTbope wuHbOpMAUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIpeAeNEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HMCHOJb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYH0  (OpMYy  MpEeACTaBICHUS
uHdopmaIrmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAYUYHBIM $3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
XUMUYECKOM uH(poOpMaleil: NPUMEHATh MEXIpeAMETHbIe ((u3nyeckue u
MaTeMaTHYeCKre) 3HAaKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIAHOCTH.

OgyaeHNe YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOIl TeMbl B XOJ€ Uaora u/uin
IUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATb CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIIOJIHEHUS IPEIIOKEHHON 3a/1a4u;

BBICTyIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEJIbHON JESATENbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBLHO I COBMECTHO CO CBEPCTHUKAMU MPHU BBHITIOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PabOThl MO MCCIEJOBAHUIO CBOMCTB
U3Yy4YaeMbIX BEILECTB, pealu3aluyd y4eOHOro MpoeKTa u (popMyJIMpOBaTh BBIBOBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIVIACOBAHMS IMO3ULUNA B
X0Jie 00CyXk/1eHNs 1 OOMEHa MHEHUSMH.

Ogy1aieHHe YHHBEPCATbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenessiss €€ Leaud M 3aJauyd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TPEIaraéMblii aJiroput™M JACHCTBUN mNpu
BBINIOJJHEHMM Y4E€OHBIX W UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ pexTuBHBIN €rnocod MX peleHuss ¢ Y4ETOM IMOJYYEHUSI HOBBIX 3HAHUHA O
BEILLECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEU JIEATEIbHOCTH HA OCHOBE CaMOaHaIM3a
U CAMOOIICHKH.

IMPEIJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ylbTaTbl OCBOECHMS Kypca «OpraHuyueckas XHUMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XUMHYECKOM  COCTaBIISIONIEH
€CTECTBCHHO-HAYYHOM KapTUHBl MHPA, POJM XHWMHUU B TIO3HAHUU SIBJICHUU



OpupoAsl, B  (QOPMUPOBAHMM MBILUIEHHS W KyJbTYpPhl JIMYHOCTH, €€
(YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JIJIs1 peLIeHHs MPAKTUYECKUX 3a/1a4
U DKOJOIMYE€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U NPUPOJHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralIINe TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi (opmyisa (pa3BépHyTas M COKpallEHHAas), MOJb, MOJISIpHas
Macca, MOJISIpHBIM 00BEM, YIJIEPOAHBIA CKEJEeT, (PYHKIMOHAJbHAS TpPYIIa,
paguKal, U30MEpHUsl, U30MEPBI, TOMOJOTUYECKAN PSAL, TOMOJIOTH, YIIE€BOIOPOIBI,
KUCJIOpPOJX Y a30TCOACpXKalue COECIUHEHUs, MOHOMEpP, IIOJIMMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHNUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
opraHuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS] MAcChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHMH; MHUPOBO33PEHUYECKUE 3HAHU,
JeXallUe B OCHOBE I[OHUMAHUSA MPUYUHHOCTM U CUCTEMHOCTU XHUMHUYECKUX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBe, IOJYYCHUU U
0€30I1aCHOM HCIOJIb30BaHUU BAKHEHUIIMX OPraHUYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHMI BBISABIATH XapaKTEPHbIC MPU3HAKU MOHSATHUH,
yCTaHABIMUBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IPU
OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALICHUN OPTaHUYECKUX COCAUHEHNN;

c(OPMUPOBAHHOCTh YMEHHM HCIHOJB30BaTh XUMUYECKYH0 CHMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
(GopMya OpraHMYECKMX BEUIECTB W ypPAaBHEHUH XUMHUYECKUX PpPEaKLUH,
U3rOTABIMBATh MOJECIU MOJIEKYJ OPraHMYECKUX BEIIECTB I WUIKOCTPALUU KX
XUMHUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YUYEHHBIX
OPraHUYEeCKUX BEUIECTB II0 MX COCTaBy M CTPOCHUIO K ONpPEAEIEHHOMY
KJaccy/Tpynmne CoeAuHEHUi (YrieBOJOpOJbl, KHCIOPOJ U a30TCOAEpIKallue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIDHBIE COEOUHEHUs), JaBaTh HMM Ha3BaHMS I10
cucremarnueckoil HomeHkiatype (IUPAC), a Takxe NpUBOIUTH TpPUBHUAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIIEH, MPOMNMWICH, alleTHUJIEH,
STUJICHIJIMKOMb, TIUIEpUH, (HEeHod, (popMmanbAerul, aleTalbIeruja, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAst KUCJI0Ta, IJII0K034,
bpykTO3a, KpaxMas, LeIi0103a, TIUIHH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEIATh BHIbl XUMHUYECKOW CBS3M B
OpraHUYEeCKUX COCMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMCHSTHh TIOJOXKCHHUS TEOPUHU CTPOCHUS
opranunveckux BemectBs A. M. BytnepoBa /st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3NYeCKUe W XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, JTWICH, MPOIWJICH, alleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OeH30JI, METaHOJ], JTaHOJ, JTHUJICHIJIUKOJb,
IJIMLIEPUH, (EHOJ, aleTalbIeruja, MypaBbuHasi U YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, [eJUTI0JI03a, AMUHOYKCYCHas KUCIIOTa), WILTIOCTPUPOBATh FT€HETUYECKYIO
CBSI3b MEXIYy HUMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKHU YTJIEBOJIOPOIHOTO
ChIpbsi  (He(Th, NPUPOJHBIA Ta3, Yrojb), CIOCOOBI HUX MNEpPepadbOTKH U
MPAKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJUTH BBIUYMCICHUS 10 XUMHYECCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMM 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIBb3YEeMbIX B XUMHUH TPU MU3yYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOII0IeHNEe, N3MEPEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHWMHUYECKHE 3HAHUS JUIsl MPUHATHS pELICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUjIa MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1labopaTOpHBIM OOOPYIOBAaHMEM, a TAaKXKE IMpaBWiIa OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBITOJIHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMONHATH XHUMHYCCKUN
IKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOJTyUCHUE
TWJIEHA M W3YyYEHHE €ro CBOICTB, KaYeCTBEHHbIE pPEaKUUU OPraHUYECKHX
BEILIECTB, JICHATypalus OCJIKOB NMpPH HarpeBaHUHU, I[BETHBIC pPEaKIuu OEIKOB) B
COOTBETCTBUM C TIpaBWJIaMM TEXHUKH O€30MaCHOCTU TMpu OOpalieHuu ¢
BEIIECTBAMH U JA0OPATOPHBIM OOOpPYJOBaHUEM, TIPEIACTABISATH PE3YIbTAThI
XUMUYECKOTO SKCIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYOIIMX
peakuuii u GopMyJIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHYCCKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 pPa3HbIX HMCTOYHHKOB (CpEeICTBa MacCOBOM
undopmaruu, aTepHET U ApyTrux);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COONIOAATh  MpaBWia  JIKOJOTHYECCKHU
1eaecoo0pa3Horo TOBEACHHUS B OBITY W TPYJIOBOM JCATEIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3/I0POBbS M OKPYXKAIOIIEH MPUPOJHOW Cpe/bl, OCO3HABATH
ONACHOCTh BO3JACHCTBUA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOoHUMas cMmbica mokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W MNPEAOTBPALICHUS KX BPEAHOTO BO3JCUCTBUS HAa OPraHu3M
YEeJIOBEKA;

JUIS 00YYarOIIUXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMECHHE
NPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUM;

JUIS  CIIETBIX M CIA0OBHISIIMX OOYYarIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmyiL.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XAMUS OTPaXaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABJICHUH: O XHUMHUYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM /JIsl pELICHUs] TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3J0POBBIO W IIPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMON  XMMHWYECKUX  3HAHUH, KOTOpass  BKIIKOYAET:
OCHOBOTIOJIATAIOIIUE TOHATUS (XMMUYECKHM 3JIEMEHT, aToM, W30TOI, S-, p-, d-
AJIEKTPOHHBIE OPOUTANIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEIICHb OKHUCJICHUS, XUMHUYECKAsl CBS3b
(KoBaJIeHTHAsl, MOHHAS, METATMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKasK peIIéTKa,
TAMNBl ~ XUMHUYECKHX  PEAKIMH, PaACTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peakiuv, XUMHYECKOE€ PABHOBECHE); TCOPUM U 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckur 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHMS] MacChl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN S3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAHHUS NPUYUHHOCTH H
CHCTEMHOCTH XHMHYECKHX SIBJICHUH, (haKTOJIOTMYCCKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€301aCHOM HCIOJIb30BAHUH BOXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHBIC MPU3HAKU TOHSATHM,
YCTaHABJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIME ITOHATHS MPU
ONMCAaHUHU HEOPTAHUYECKUX BEIIECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIMOIb30BATh XUMHUYECKYI0 CUMBOJIMKY JUJIS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHUH  XMMHYECKUX  pPEAKLUH,
cuctematuyeckyo HomeHkiaatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHACIBIM ra3, aMMHAaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, INThEBAS COMA, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONpPEEINISITh BaJIECHTHOCTh U CTEIIEHb OKUCICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, NOHHAs, METaJUIMYECcKasi, BOJAOPO/IHAs) B COCIMHEHHUSX, THUII
KPUCTAJUINYECKON PEIIETKM KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJIsIpHasd,
MOHHAasA, METAJUIMUYECKasl), XapaKTep Cpebl B BOJHBIX pacTBOPAaX HEOPraHUYECKUX
COCJIMHCHMI;

c(hOpMHUPOBAHHOCTH YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BEILIECTB I0 HX COCTaBy K OIpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMH (TMPOCThIE BELIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMI pacKpbIBaTh CMBICI MEPUOAMYECKOro 3aKkoHa /l.
. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTb YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucreMsl
xumuueckux anemeHTtoB JI. WM. MenaeneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opourtamm, «QHEPreTUYECKUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCIUHEHUU
10 ieprojam u rpynmnam llepuoaudyeckoi cucteMbl XUMUYECKUX d1eMeHToB JI. H.
Menaeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMHYECKHME CBOMCTBA HEOPraHUYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOM CBA3M MEXKIY HEOpraHU4eCKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKHUE PEAKLUUU I10
pa3nuMYHBIM IpPHU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BEILIECTB, TEIJIOBOMY
ahdexTy peaknnun, U3MEHECHHIO CTCIIEHEH OKHCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaklyy, y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBJISATh YPABHEHMS PEAKIMI pazIuyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, IIPU KOTOPBIX ITU PEAKIMKU UAYT 0 KOHLA;



chOpPMUPOBAHHOCTh YMEHUH TPOBOAWUTH PEAKIUHU, MOATBEPKIAAIOIINE
KAueCTBEHHBII COCTaB pPAa3jIMYHbIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABAThH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEIECTB;

c(OPMUPOBAHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTh  OKHUCJIMTEJIbHO-
BOCCTAHOBUTENBHBIX PEAKIINNA MOCPEICTBOM COCTaBICHUS AJIEKTPOHHOTO OanaHca
ATHUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaklMK OT Pa3auvHbIX (PAKTOPOB; XapaKTEp CMELIEHN XUMUYECKOIO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKHE IPOLIECCHI,
JeKAIEe B OCHOBE IMPOMBIIIJIEHHOTO IOJYYEHHUS] CEPHOM KHUCIIOTBHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAYUYHBIX MNPUHILMIAX U
HKOJIOTMYECKUX MPOOJIeMaX XMMUYECKOT0 IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUYUCICHHS C HCIIOJIb30BAHUEM
HNOHATUS «MaccoBas JIOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHHUH Tra3oB
IpU XUMHYECKUX PEaKIMsIX, MacChl BEIIeCTBa WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOUIMX B PEaKUUU
BELIECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHM COOII0OaTh MTpaBUiia MOJIb30BAaHUS XUMUUYECKON
MOCYJI0O ¥ J1labopaTOpHBIM O0OPYJIOBAaHMEM, a TaKXe MpaBWiia OOpalleHus ¢
BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBINOJIHEHHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN
DKCIIEPUMEHT (Pa3J0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUH KaTaJIM3aTOpA,
ONpPENEIICHUE CPEAbl PAaCTBOPOB BEUIECTB C IOMOIIBID YHHBEPCAIBHOIO
WHIMKATOPA, BIUSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOrOo OOMEHa, KaueCTBEHHBIE PEakIuu Ha Cyib(par-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCHEPUMEHTAIBHBIX 3a1ad I10
TeMaM «Metamibly U «Hemeramiby) B COOTBETCTBUM C MpPaBHIIAMH TEXHUKHU
0e30MacHOCTH NPHU OOpAILEHUU C BEIIECTBAMHU M JIA0OPAaTOPHBIM 000PYIOBAaHUEM,
NPEACTaBIATh PE3YJNbTaThl XHMMHUYECKOIO HKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX PEAKIUI W (OPMYyIMPOBAaTh BHIBOJABI HAa OCHOBE
3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAJIM3UPOBATh XHMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOMU
KOMMYHUKaluu, IHTepHET U IpyTHX);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COONIOAATh  MpaBWia  JIKOJOTHYECCKHU
1eaecoo0pa3Horo TOBEACHHUS B OBITY W TPYJIOBOM JCATEIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3/I0POBbS M OKPYXKAIOIIEH MPUPOJHOW Cpe/ibl, OCO3HABATH
ONACHOCTh BO3/ICUCTBHS HA KUBBIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazatens [IJIK, mosicHITP Ha mnpuMepax CrmnocoObl YMEHBIICHUS U
MPEIOTBPALLIECHUS UX BPEAHOIO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA,;

JUIS 00YYarOIIUXCSl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS: YMECHHE
NPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL  CACNBIX W CHA0OBHASIINX OOYYaIOIIUXCS: YMEHHE WCIIONIbh30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Konn4yectBo yacos JICKTPOHHBIE
HanmeHnoBaHme pa3je/ioB U TeM (un¢posbie)
Ne i/m Konrtpouabnbsie IIpakTnueckmne
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nea 1. Teopernueckne 0CHOBBI OPraHN4YeCKOM XUMHUH
IIpenmer opranndeckoit xumuu. Teopust
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Htoro no pazneny 3
Paspnen 2. Yriaesoaopoanst
2.1 [IpenenbHbIe yIiIeBOJOPOALI — AJKAHBI 2
5 HenpenenbHble yrieBoJOpO/Ibl: aJIKEHBI, 6 |
aJIKa/INEHbI, aJTKUHBI
23 Apomatnyeckue yrieBoJ0pObl 2
54 ITpupoHbIE HCTOYHUKH YTIIE€BOJOPOOB U 3 1
UX mepepadoTKa
Htoro no paszneny 13
Pazpnen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHeHNs
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1

CrnoxHble 3¢upbl

33 VrineBoasl 3 1



Htoro no pazneny

Pa3nen 4. AzoTconepxamme opraHu4ecKne coeJMHeHUs1

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku

Uroro no pazgeny

Pa3pnen 5. BeicokoOMOJIeKy ASIpHbIE COCIHHEHUS

5.1 [TInactmaccel. Kayuyku. Bonokna

Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

13

34



11 KJTACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbl

Pa3pnen 1. TeopeTrnueckue 0CHOBBI XUMUM

Crpoenue atoMoB. [lepnonnyeckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX
anemenToB 1. . MenaeneeBa

Crtpoenue BemniecTBa. MHOTOOOpasue

1.2
BEIIECTB

1.3 XUMUYECKUE peaKIUU
Hroro no paznemy

Pa3pnen 2. Heoprannyeckasi Xumust
2.1 MeTtamisl
2.2 Hemertamnbl

CBs3b HCOPraHNYCCKUX U OPraHUYCCKUX

23
BELIECCTB

Uroro no pazgeny

Pa3pen 3. XuMus u :Ku3Hb

3.1 XUMHUS U )KA3HDb

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuecTBo 4acoB

Beero KonTpoJbHble
padoThI
3
4
6 1
13
1
2
17
4
4
34 2

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHuss oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
IIpenMeT oprannueckod XUMHuH, €6
p p ’ 1 bubimoreka LIOP
BO3HUKHOBEHHE, PA3BUTHE M 3HAUCHUE
Teopust CTpOEHUS OPraHUYECKUX
coenunenuit A. M. Bytneposa, e€ 1 bubmuorexa [IOP
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o KiaccuPpuKauu
OpraHnyeckux BemecTs. HomeHnkarypa
p P 1 bubmuorexa [IOP
(cucremaTuyeckas) U TPUBUAIbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHE
. P ’ 1 bu6muoreka [IOP
TOMOJIOTHUECKUN PSIJT
Mertan u 3TaH — OpocTeme
P 1 bu6mmoreka [IOP
MIPEACTAaBUTEHN AIKAHOB
AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 Bbu6nunoreka [IOP
DTWIEH ¥ TPONUJIEH — MPOCTEUIIINE
P p 1 bubmuorexa [IOP
MIpPeICTAaBUTENH aJIKEHOB
[IpakTrueckas padora Ne 1. «ITonydenue
P P . Y 1 1 bubmuorexa [IOP
ATUJICHA Y U3yYCHHE €TO CBOMCTBY
Ankanuensl. bytaauen-1,3 u
MeTunoyTtanuen-1,3. [onydenue 1 bu6mmoreka LIOP

CUHTETUYECKOIO KayuyKa U PE3UHBI



10

11

12

13

14

15

16

17

18

19

20

21

22

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTMUECKUHN Psil. ALIETHIIEH —
MIPOCTEUIINN NTPEICTAaBUTEIb AITKUHOB
Boruncnenus o ypaBHEHUIO XUMUYECKON
peakuun

Apenbl: 6eH301 ¥ Tosyoll. TOKCUYHOCTh
apeHOB

['enernueckas cBsA3b yIII€BOJAOPOAOB,
MIPUHAUIEKAIINX K Pa3IMYHbIM KJlaccaM
[IpuponHbIE HICTOYHUKH YIIIEBOAOPOIOB:
MIPUPOJHBIN ra3 U MOMmyTHbIE He(TAHbIE
rassl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE
ra3pl, He()Th ¥ MPOIYKTHI €€ epepaboTKu
Kontposnbnas paboTa mo pasaeny
«YTIIEBOAOPOIBD)

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b
MHoroatoMHbI€ CIUPTHIL: ATUICHTIUKOIb U
TIIALEPUH

DeHOI: CTPOCHHUE MOJICKYJIBI, PUINICCKUE
Y XUMHYECKHE CBOMCTBA, TPUMCHCHUE
Anpaeruanl: hopManbaeTHI U
aneraibAerusl. AUeToH

OAHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHast

[IpakTuueckas padora Ne 2. «CoiicTBa

Bbubnuorexa [IOP

bubmuorexa [IOP

bu6mmoreka [IOP

Bbu6nuoreka [IOP

bubmuorexa [IOP

bu6mmoreka [IOP

bubmmoreka [IOP

Bbu6nunoreka [IOP

bu6mmorexa [IOP

bu6mmoreka [IOP

Bbu6nunoreka [IOP

bu6mmorexa [IOP

bu6mmoreka [IOP



23

24

25

26

27

28

29

30

31

32

33

34

pacTBopa YKCYCHOM KHCIIOTBD»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

OpeaACTaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

Mpbi1a Kak COJIU BBICIIIUX Kap60HOBI)IX
KHCJIOT, UX MOIOIIIEE ACHCTBIE

CroxHble 3(Upbl KaK MPOU3BOIAHbIE
KapOOHOBBIX KUCIIOT. ' MAPOIU3 CIIOKHBIX
3¢upoB

XKupsl: TuIpOIN3, MPUMEHEHHE,
Ouooruueckasi poib KHUpPOB

VYTrneBosl: cocTaB, KiaccuuKanus.
Baxwueiinme npeacTaBUTeNu: ria0K03a,
dbpykTo3a, caxaposa

Kpaxman u nemirono3a Kak mpupoIHbie

MTOJIMMEPBI

KonrtponbHas pabota 1o pasaeiy
«Kucnopoacoaepxkaiiye opraHn4ecKue
COEIMHEHMSD

AMUHBI: METHJIAMUH U aHWJIMH
AMUHOKHCIIOTHI KaKk aM(OTEpHBIE
OpPTaHWYECKUE COCTUHEHUS, HX
ouosornyeckoe 3Hauenue. Ilentuast
benku kak mpupoaHbIe
BBICOKOMOJ'IGKy.HHpHBIe COCINHCHUA
OCHOBHBIE TOHSATHS XUMHUHU
BBICOKOMOJICKYJISIPHBIX COCTMHECHUI

OcHOBHBIE METOJbI CHUHTEC3a

bu6mmorexa [IOP

bu6mmoreka [IOP

Bbubnuorexa [IOP

bubmuorexa [IOP

bu6mmoreka [IOP

bu6mmoreka [IOP

bubmuorexa [IOP

bu6mmoreka [IOP

bu6mmoreka [IOP

Bbu6nunoreka [IOP

bu6mmorexa [IOP

bu6mmoreka [IOP



BBICOKOMOJIEKYJIIPHBIX COEAUHEHUMN.

[InacTMaccsl, kKay4yku, BOJIOKHA

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KJTACC

KoJunyecTBO yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrtposbnbsie IIpakTnueckmne
n/n Bcero u3ydeHus: o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsl
XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
P 1 bubnuoreka [IOP
KOH(UTYypaius aToMOB
Ilepuonnueckuit 3akoH u Ilepuoanueckas
cHCTeMa XUMHYeCcKux 3aemenToB /. .
. 1 bu6mmoreka [IOP
MeneneeBa, ux CBsi3b C COBPEMEHHOMN
TEOPHEN CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M UX COCAMHEHUH MO
rpyIaM U nepuojaam. 3HauyeHue
124 P 1 bubmuorexa [IOP
IIEPUONYECKOT0 3aKOHA U CUCTEMBI
xumudeckux asemenToB /.M. MeHeneena B
pPa3BUTUU HAyKU
CrpoeHue BeniecTBa. XUMUYECKas CBA3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs 1 Bbu6nuoreka [IOP
KOBAJICHTHOM CBsA3U. BonoponHas cBsi3b
BaneHTHOCTB. DNE€KTPOOTPULIATETBLHOCTD.
Crenensb okucinenus. Bemectsa
1 bu6mmoreka [IOP
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO
CTPOEHUs
[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE ¥ KOJIIOUAHBIE PACTBOPBHIL. 1 bubnuoreka LIOP

MaccoBas 10151 BelIeCTBa B pacTBOpE



10

11

12

13

14

Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHeHu. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKHUX PEAKLIUAX

Ckopoctb peakuuu. OOpaTuMble peakiuy.
XHUMHUYECKOE PAaBHOBECHE

[Ipaktrueckas padorta Ne 1. «Bnusiaue
pa3IuyYHbIX ()aKTOPOB HA CKOPOCTH
XUMHUYECKON peaKinm»

DnexTpoiauTHyeckas qucconuanus. [lonstue
0 BozopoHoM mokasarene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpPraHMYECKUX U HEOPraHMYECKHUX BEIIECTB

OKHUCINTENEHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [TonsiTre 00 3mekTponmse
pacIIaBOB U paCTBOPOB COJICH

KonrponsHas pabota no pasaerny
«Teopernyeckue OCHOBBI XUMHUU»

Mertamibl, ux noyoxenue B [lepuoanueckoit
CHCTEME XMMUYECKUX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. O0mMe PU3NIECKUe CBOWCTBA
MCTAJIJIOB

Bbubnuorexa [IOP

Bbu6nunorexa [IOP

Bbu6nunorexa [IOP

bu6mmorexa [IOP

bu6mmorexa [IOP

bu6mmoreka [IOP

Bbu6nuoreka [IOP

bubmuorexa [IOP



15

16

17

18

19

20

21

22

23

24

25

26

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH P
HaIIpsHKEHUN METaJlIOB

XUMHYEeCKHE CBOMCTBA BaKHEHIIINX
METaJIOB (HATpHid, Kauuil, KalblUi, MarHuH,
ATFIOMUHHN) U UX COCTUHEHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIMHEHUN

XuMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U uX
COCTUHEHUN

[IpakTuyeckas padora Ne 2. "Pemenne
HKCHEPUMEHTAIbHBIX 33134 110 TEMe
«Meramiby"

Hewmeramnsl, UX nmonoxeHue B
[Tepronuueckoit cucreMe XUMUYECKUX
anemenToB . 1. MenneneeBa u
0COOCHHOCTH CTPOCHUSI aTOMOB

@u3nYecKue CBOMCTBA HEMETAJIIOB.
AJIOTpONHs HEMETAJUIOB (Ha puMepe
KHCJIOpoJia, cepbl, hocdopa u yrieposia)
XHMMHUUYECKUE CBOMCTBA I'AJIOTCHOB, CEPhI U UX
COCTUHEHUN

XuMUYecKue CBOWCTBa a30Ta, (pocodpa u ux
COEMHEHHI

XHUMHUYECKUE CBOMCTBA yIIIepoa, KPEMHUS U
HUX COeIUHEHNN

IIpuMeHeHre Ba)KHEMIINX HEMETAIUIOB U UX

COCTUHEHUN

O000I11IeHIE U CUCTEMATHU3AIMs 3HAHUH 110

Bbu6nuoreka [IOP

bubmuorexa [IOP

bu6mmoreka [IOP

Bbu6nuoreka [IOP

bubmuorexa [IOP

bu6mmorexa [IOP

bu6mmoreka [IOP

bu6mmoreka [IOP

bubmuorexa [IOP

but6mmoreka [IOP

bu6mmoreka [IOP

bubmuorexa [IOP



teMme «HemeTtaniwy. Beruncinenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLUUN U
TEPMOXUMHYECKHUE PACUETHI

IIpakTuyeckas padora Ne 3. «Pemenune
27 SKCHEPUMEHTAJIbHBIX 33724 110 TEME 1 1 bu6mmoreka [IOP
"Hemeramas"»

KontponbHas padoTa mo TeMam «MeTasuib

28 1 1 bu6mmoreka [IOP
n «HemeTtanaeny

79 Heoprannueckue u opraHnueckue KUCIOTHI. | BuGmorexa [{OP
Heopranuueckue u opraHnueckue OCHOBAHHMS
AMoTepHbIe HeOpraHUYECKHe U

30 OopraHu4eckue coequHeHus. ['enernueckas 1 BuGmiorexa LIOP
CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX
BCIIIECTB
Pone xuMuu B 00ecrieueHHN SKOIOTHYECKOA,

31 SHEPreTHYECKON U MUIIEBOI 0€30MacHOCTH, 1 bu6mmoreka LIOP
Pa3BUTUU MEAUIIMHBI
[IpencraBieHust 06 0OIMMX HAYIHBIX

32 MPUHIIMIAX TPOMBIILICHHOTO TOJTYYEHHUS 1 bubmuorexa [{OP
BaKHEHIIINX BEIECTB

33 UenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 bubmuorexa [IOP

34 XUMHMS U 310pOBbE YEIIOBEKA 1 bu6mmoreka [IOP

OBIIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOTPAMME



YYEBHO-METOJNYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

Xumus, 10 xknace/ IN'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A., AKIIMOHEPHOE 00IIECTBO
«M3narensctBO «IIpocBenieHue»

* Xumus, 11 kmace/ I'abpuensa O.C., OGIIECTBO C OrPaHUYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkumonepHoe o61ecTBo «M3natensctBo «IIpocBemienne

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

Bremute 1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumusa Meroaudeckoe mocoome — 6a3oBbIit
ypoBeHb» - M.: JIpoda 2022 ron.

2. O.C.I'abpuensta, N.I'.OctpoymoB, «O0111ass XuMus B TeCTax, 3aadax, ynpakHeHusx. 11
kimace» — M.: Jlpoda, 2023 rog.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponasHbIe 1
MIPOBEPOYHBIC PaObOTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacTonpHas KHUTA JUIs
yuutens». Yacte 1 — M.: Ipoda, 2019 rox.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HactonbHas KHHra Juist
yuutens». Yacts 2 — M.: lpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, U.I'.OctpoymoBa «3aiadn o XMMHUU U CIIOCOOBI X
pemenus» - M.: «Jlpoday, 2021ro.

7. B.I'. JlenncoBa «Xumus 11 xnacc nmoypounsie miansl no yueOnuky O.C.I'abpuensina,
I".I".JIeicoBoit» - Bonrorpam» Yuurens 2018roz.

8. M.A.Ps60oBa, Y.IO.Hesckas, P.B.JInako «Tectel mo xumuu 11 kaacey», - M.: Dk3ameH,
2019r.

9.9. O.C.T'abpuensn, N.I'.octpoyMmoB « XMMHUYECKH SKCIepUMEHT B 1koie 11 kmacey; - M.:
Hpoda. — 2019 ron.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

BeeauTe _ BeeguTepaHHbiehttp://www.chemnet.ru Faseta «Xumua» u cant ana yuntena «f nay Ha
YPOK XUMUUN»

http://him.1september.ru EamHan konnekuus LOP: MpeameTHaa KOANEKUUA « XUMUA»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuYHble IKCNEPUMEHTbI: XMMUA.
Konnekuus Poccuiickoro obuieobpasoBaTenbHOro nopTtana

http://experiment.edu.ru ATMXUMMWK: caint /1.10. Ankbeposoit

http://www alhimik.ru Bcepoccuiickas onMmnunaga WKONAbHUKOB NO XUMUK
http://chem.rusolymp.ru OpraHmyeckana XMMKUA: 3NEKTPOHHbIN y4ebHUK ANA cpeaHel WKOobI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMWUW: SNEKTPOHHbIN Y4eBHUK

http://www hemi.nsu.ru OTKpbITbIN KoAneax: Xumma

http://www.chemistry.ru uctaHUMOHHAA OIMMMNNALA MO XUMUU: TEJIEKOMMYHUKALMOHHbIN
obpa3oBaTe/ibHbIN NPOEKT
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