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MNOSACHUTEJIBHASA 3AITMCKA

[TporpamMmMa 1Mo XMMHH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannmny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM craaapre COO, ¢ yuérom KoHuenuuu npenojaBaHus y4eOHOIO IpeaMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit depepainuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPaMMbl, M OCHOBHBIX MOJIOKEeHUH «CTparernu pa3BUTUSA
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuon go 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIPEIEICHUIO O0IIen
CTpaTeruu OOyYeHUs, BOCIIUTAHUS U PA3BUTUSL O0YJAIOIIUXCSA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» s 10—11 xmaccoB Ha 06a30BOM YpPOBHE COCTAaBUJIM KOHLIENITYyaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILieNiel, COJepKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe 00Opa3oBaHHE, IOJy4aeMO€  BBIMIYCKHHUKaMH  0011e00pa3oBaTeIbHOM
OpraHu3alluM, SBISETCA HEOThEMJIEMOM YacThl0 HUX 0Opa3oBaHHOCTH. OHO  CIYXHT
3aBepLIAIOIIMM 3TallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro 00pa3oBaHUsA. OJTU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHS MHPOBO33PEHHSI M OOIIEH KYIbTYpHI
YyelloBeKa, a TaKKe DKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/I0pOBBIO U
npupoaHoil cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO Ipeamera «XUMHs», COJAepKaHUe M MOCTPOECHHE
KOTOPOTO ONpEZeNeHbl B MporpaMMme MO XMMHUHM € Y4ETOM CHEIM(DUKM HAyKH XHUMHUH, €&
3HA4YeHUs B MIO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pOJb B COBPEMEHHOMN
[IUBWIIN3AIIH, B CO3JJaHWU HOBOW 0a3zbl MaTepHalbHOW KyiabTypbl. OHa BHOCHUT CBOM BKJIaJI B
(dbopMHpOBaHUE PAlIMOHAILHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHUE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHUSI B3aMMOCBS3HU
MEXIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMH W BO3MOXHBIMH 00JIaCTSIMHU IIPUMEHEHUSI.

TecHo B3auMOJEHCTBYS C JpPYrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS —CTaja
HEOTHEMJIEMOI YacTbi0 MHPOBOHM KYJIbTYphbl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOIO TpyAa U
KU3HU KaxK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa CO3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJIOTHI HalpaBJieHa Ha pelIeHHe TII00ANTBHBIX MPOOIEM YCTOHYHMBOTO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOil, MUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXPaHBI 3/I0POBBS.

B cooTBercTBHMM ¢ OONIMMHU IEISIMH W TPUHIUAIIAMH CpeIHero oOmero oOpa3oBaHMs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIMIEKYJIBTYPHYIO MOATOTOBKY OOYYaromIMXCs, HEOOXOIUMYIO UM JUIS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKIIOUEHHUS B KHM3Hb COLUYMA,
IPOJOIKEHHUs 00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHEH.
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CocraBnsiroliuMu  ipefiMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xuMust» 1 «O01asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAaHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIOUCHHEM
3HaHWH W3 00IIel XUMHH) U OpraHnyeckoid xumuu. @opMUpoBaHUE JTAHHOW CHCTEMbl 3HAHUU
IpU U3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOT0oOpasus
BEIIIECTB HA OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTrypa conepxkanus KypcoB — «Opranudeckas xumus» u «O01as u HeopraHudeckas
XUMUS» c(hOpMHUpPOBaAHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Marepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMM Ha
ONPEACNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMMHHM BEIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IPEICTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB O
CIIOKHBIX OMOJIOTUYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHMyeckoil XMMHUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUH.

[Tox HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XHUMHUs» 0a30BOTO YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTonornyeckrue CBEACHHS O BEUIECTBaX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckass XMMHUs» O0y4aroIUMCs MPEJOCTaBIAETCS BOZMOKHOCTh OCO3HATh
3HaUEHUE NEPUOJANYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX TMO3UIINM,
IyO)Ke IMOHATh WCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUN O BaXHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHseTcss B kKypcax 10 wm 11 kiaccoB naieMEHTaMU  COJEp)KaHHS, HMMEIOIUMU
KyJBTYpPOJOTMYECKHI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHHUIO
B3aMMOCBSA3M XMMHHM C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTECIIBHOM U
MPAKTUYECKON JEsITeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)KEHHUS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUH XUMHUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M TPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIbHBIX HCCIEN0BATEeNIbCKUX 3ajad. B 1enoM conepikanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMAHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOr0 M OPraHWYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUM MMyTEM dKCIIEPUMEHTA
U pelIeHHs NPOTHUBOPEUUN MEXKTy HOBBIMU (aKkTaMH W TEOPETUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJM XMMHUHU B PEIIEHUH IKOJOTHUECKUX MPOOJIEeM, a Takxke MpolieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbHs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B muiane pemieHuss 3amad BOCIMTAHUSA, Pa3BUTHUS U COLMAIM3ALMU  OOyYaromuxcs
MPUHATBIE MPOrpPaMMOM IO XMMHHU MOAXOJABl K ONPEAENICHHUIO COJEPKAHUS U IMOCTPOEHUS
npeaMera MpeaycMaTpuBaoT (pOpMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX NEHCTBHUNA, MMEIOLINX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs TPoOeM, MOUCKa, aHaNu3a U



00paboTtkn wHOpMaAIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJICIOBATEILCKOM IeATEeIHbHOCTH, 3aHUMAIOIICH BaXXHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke nmpenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HA YpOBHE cpenHero obmiero oOpa3oBaHUs, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IIeJiell M3y4eHHs MpeJAMeTa HamnpaBlIeHHUEM I[EePBOCTEIIEHHON 3HAYUMOCTU
TPAIULIMOHHO Tpu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKH Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOW JEATCIILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpe/IeNICHUIO 1eJIel N3YUYEeHHUs MTPEIMETa SBIISIETCS BIIOJIHE ONPaBAaHHbBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH H3y4YCHHS TpeaMeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBHSIFOTCSL:

e (GOpMHpPOBAHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOMW JICKAT KIIFOUEBBIC MMOHSTHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUHM XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C MCTOPHEH WX PA3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHMs BEIIECTB U
XUMHUYECKHX pEeaKlnid, HEOOXOIUMBIX IS MIPHOOPETEHUSI YMEHHUH OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA H CIOCOOOB JESATCIIBHOCTH, CBSI3aHHBIX C HAOJMIOJACHUEM U
OOBSCHEHHEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBui 0e30MacHOro
oOpareHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, comepikarenbHas XapaKTEpPUCTUKA MEJICH W 3a/7a4 U3yYeHUs MpeaMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH MPHOPUTETAMHU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENoJaBaHUU XUMHUHU B OOJbIIEH
CTCTICHH OTMAETCS TPEANOUYTCHUE TMPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUsi OOydeHus,
OpPUEHTHPOBAHHOW Ha TOJATOTOBKY BBIYCKHMKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIET0 HE HA0OpPOM 3HAaHUHU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMHU H
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cB3u ¢ 3TUM TpH U3YYCHHH TpeaMeTa «XHMHS» JIOMHUHUPYIOIIEe 3HAYCHUE
nproOpeTaloT TaKKe NN U 3a/1a9H, KakK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPUHSATHIO T'PAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINA),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3TUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHanmu3a W 00paboTku uWHOOpPMAIMK, HEOOXOMUMBIX JUIsl MPUOOPETEHHs OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe Ui OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHX MPOLIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEIIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENLHO TPHOOpPETaTh HOBBIC 3HAHUS 110 XHMHH B
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COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIB30BAaTh COBPEMEHHbIE NH()OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIPHOU WH(POPMAIIME XUMUIECKOTO
COJIEpKaHuUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCS aCCOIIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HAOJI0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOydYalomUXcs YyOSKIEHHOCTH B TYMaHHUCTHYECKON HANpPaBIEHHOCTU
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHWH TJ00albHBIX  MpPoOJeM  palloHaIbHOrO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXPaHEHUs MPHUPOJHOTO
paBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpPEeKHOTO OTHOIICHUS K TIPUPOJIE M CBOEMY
37I0POBBIO, & TAKXKE MPUOOPETEHHSI OIBITA MCIIOIH30BAHUS MOJYUYEHHBIX 3HAHUU IS TIPUHSTHUS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKHUMH SIBIICHUSMHU.

B y4yeOHOM muiane cpeanero oOmiero oOpa3oBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOMN 00nacTu «EcTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».

OO0miee 9nCiIO 4acoB, OTBEAEHHBIX ISl U3YyUYEHUS XUMUHU, HA 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanus, cocrapiser 136 dacos: B 10 kimacce — 68 yacoB (2 vaca B Heaenmo), B 11
Kyacce — 68 4yacoB (2 yaca B HEJIETIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

ITpenMeT opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepHUasoB. Teopus CTpOEHUs OpraHuyeckux coequHenuii A. M. bytneposa,
e¢ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYJBl OPraHMYECKHUX BEUIeCTB. | omosorus,
n3oMepus. XUMUYeCKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  HomeHkmartypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) U TpHUBHAJIbHbIE Ha3BaHUs BaKHEHIIMX
IIPEACTABUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBPAILECHUIN: O3HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEILECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB 10
[IPEBPALIEHUIO OPTaHUYECKUX BELIECTB IPU HAarpeBaHUU (IJIaBjeHUE, OOyTIIMBaHUE U TOPEHUE).

Yri1eBogopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3MYECKUE U XMMHMUYECKHE CBOICTBa (peaklUuM 3aMeleHUs U
rOpEeHUs ), HaXOXKACHUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEHUIINE
NPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOWCTBA (peakiuu TUIPUPOBAHMS,
raJIoreHHPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3alllN ), TOIYyYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyuyeHre CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs,, TOMOJIOTUYECKMH psii. AUeTuiaeH —
POCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTpOeHUE, (PM3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKHE U XUMHUYECKHE CBOMCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyd€HHE M TNpUMEHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ce0lUCmea (peaKyuy 2aio02eHUpoSanus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMdeckas CBA3b MEXIYy  YIVIEBOJOPOJAMHU,
MIPUHAJICKAIUMH K pa3JInYHbIM KJlaccaMm.

[TpupoaHble UCTOUHUKU YTIeBOAOPOAOB. [IpupoaHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TeperoHka, KpeKUHT
(TepMHUYECKH, KaTaTUTUYECKUi), nuponu3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHUE B
MIPOMBINIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTs» 1 «YTonby», MOAeTUpoBaHue
MOJIEKYJI YIJIEBOJIOPOJOB M TaJOr€HONPOM3BOIAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
IIOJIy4EHHUE 3TUJICHA U U3YYECHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncrnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEILECTBA MJIM MPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs




[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpoeHue, (Gu3NYECKue u
XUMHUUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHrne. BogopoiHble cBsI3U MeXAy MOJIEKYJIaMH CIUPTOB. JlelficTBUE METaHOJIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHpie CHUPTHI. DTWICHIJIMKOIb W TJIMLEPHH: CTpOCHHE, (U3HUECKUe U
XUMHUUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOrOaTOMHbIe cHUpTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue riaulepuHa U
STUJICHIJIUKOJIS.

@DeHo: CTpOEHHE MOJEKYJbl, (QU3NYecKue U XHUMHUYECKHe CBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemownwvl. DopManbIeruj, aueTAIbICTUI: CTpPOCHHUE, (u3MUeckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC pEAKIIHH),
MOJy4YeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUYSCKUE CBOMCTBA (CBOMCTBA, OOIIHE /TS KJTacca KUCIOT, PEaKIus
stepudukanmuu), MoiyueHue u mpuMmeHeHue. (CTeapruHOBas M OJEMHOBas KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3UpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

VYrneBoJbl: cocTaB, KJIacCU(pHUKAIMS YIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcunom wmeau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHE B TNPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIIOIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHoia okcugoMm wmeau(ll)), MHOroaroMHBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaernmoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcuaom wmenu(Il), B3aumoneiicTBue
KpaxMajia C HOJOM), NpPOBEAECHUE IPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aM(OTepHble OpraHudyeckue coenuHeHus. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumst.

benku kak nmpupoaHbIE BBICOKOMOJEKYIspHbIe coenuHeHus. [lepBuuHas, BTOpuYHas U
TpPEeTUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIE PEaKIUH Ha OCJIKH.



OKclepUMEHTAIbHbIE METObl M3Y4EHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OEIKOB IPH HArpeBaHWHU, LIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOJIEKYJISIPHBIE COeIHMHEHUSI

OCHOBHBIE TOHATHUS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEPHU3alluU, CPeAHsAs MOJIeKyinsapHas macca. OCHOBHBIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITUS.

OKclepUMEHTAIbHbIE METO/Ibl MU3Y4YEHUs BELIECTB M UX IPEBPALICHUN: 03HAKOMIICHHUE C
0o0pa3iaMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexrpeamMeTHbIE CBSI3H.

Peanuzanus mMeXnpeIMeTHBIX CBsI3€l IPU M3y4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHATHUH, SABISAIOIINXCS CUCTEMHBIMU /ISl OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJNIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
9KCHEPUMEHT, MOJICTUPOBAHHUE.

dusmka: Matepus, YHEpIus, Macca, aToM, JNEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BellecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellleCTBa (O€IKH, YIIeBOIbI, )KUPbI, (PEepMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MTPOAYKTHI, OCHOBBI PAI[MOHAIBHOTO TIUTAHUS, MOIOIIHE CPE/ICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MpenapaThbl, MaTepUallbl U3 UCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKAS XUMUSA

Teoperuvyeckue 0CHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, pP-, d- amemenTsl. OCOOCHHOCTH
pacmpeieNieHusi SJIEKTPOHOB MO OpOUTAISIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpOHHAsE KOH(MUTYpAIIHs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XuUMHUYeCKHUX syeMeHToB [JI. .
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMbl XHUMHUYECKHUX
sanemenToB JI. 1. MenzeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIIaM U iepruoaaM. 3HaYeHUE MePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKas CBsI3b. BHIbI XUMHYECKOW CBSI3M (KOBaJEHTHAas
HETOJISIpHAsl W TIOJISpHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMHUYECKON CBSI3M (OOMEHHBIM M TOHOPHO-aKLENTOPHBIN). BogopoaHas cBsizb. BaneHTHOCTD.
DIIeKTpOOTpULATENBHOCTh. CTeneHb OKUCIIeHNs. VIOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOCHHMsS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTue 0 AucHepcHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpBL. MaccoBast A0
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHMdeckux coeauHeHud. HoMmeHkiatypa HeOpraHMYeCKHX
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUii B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3MyHbIX (akTopoB. OOpaTUMble peakKlUu.
Xumuueckoe paBHOBecue. DaKTOpPbI, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PABHOBECHS.
ITpunnun Jle Hlarense.

OnektponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAsl, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YyUYEHUsI BEIIECTB M WX NPEBPAIICHUN: JIEMOHCTpAIUs
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMUECKUX pPeméToK, HaOIIOAeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIIEHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMeEHa), MpOoBeJleHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEaKIIUM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIsl BEILIECTBAY.

Heoprannveckasi Xumus

Hemerannsl. Ilonoxkenue HemeraiuioB B Ilepuoanyeckoil cuUCTEME XUMHYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHHsI aromMoB. (PDu3nueckue CBOICTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XUMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yriepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEIMHEHUH).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMHYECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cBoiictBa MeTayioB. CIulaBbl METANIOB. DJIEKTPOXUMHUYECKUH psAJ HANpPsKEHUH
METaJIOB.

XYUMUYECKHE CBOMCTBA BaXHEWIIMX METAIJIOB (HATPUHM, Kaiuii, KalblHWid, MarHui,
QTIOMUHHN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

O61ue criocoObl Moay4yeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHUS BEHIECTB M MX NPEBPALICHUA: HU3YUCHHUE
KOJUIeKIIMA «MeTaluibl U CIUIaBbl», OOPa3I[[OB HEMETAJUIOB, PEIIEHHE SKCIEePUMEHTAIBHBIX
3aja4, HaONIOJeHWEe M  ONHCAaHUE JIEMOHCTPAUMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMojielicTBUE TUAPOKCHIA aJIOMUHHUS C PACTBOPaMM KHCIOT U IIEJIoYeil, KauyeCTBEHHbIE
peakiny Ha KAaTHOHBI METAJJIOB).

Pacuérnble 3a1aun.



Pacuétsl Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0Gecrie4eHnu IKOJIOTMUECKOM, SHEPreTHYecKOl U MUILEeBOM 0e30macHoCTH,
pa3BuTUH MenuuuHbL. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKkuui.

[IpencraBiaenns o006 OOmMX HayyHbIX HPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpE BEUIECTB M MaTEpHUAJIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

XrUMHUs M 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3eH IpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XUMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U HNOHSTUM, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHUHTE3,  Kiaccu(uKkauus,  MEepUOJUYHOCTh,  HaONIOJEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYNA, SHEPreTHUECKUI YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUYECKHUE BEJIMUMHBI U €AUHUIIBI X U3MEPEHHsI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOTLIIUBO, PECYPCHI.

TexHonorus: XMMHYECKass  IMPOMBIIIJIECHHOCTD, METAJLTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO03SIICTBEHHOE IIPOU3BOJICTBO, nuIieBas
MIPOMBIIIIEHHOCTh, (apMaleBTUYecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€PHAIIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI I10 XUMUU HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
poTrpaMM CpPEAHEro oO0IIero odpazoBaHHUs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
IPOrpaMM CPeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeaMeTra «XHMHsS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHHE O0YYAIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSATEIHLHOCTH M CAMOOIIPEICTICHUIO;

HaJIMYue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOCH [1€ATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpenMera «XHUMHs» JOCTUTAIOTCS B E€IUHCTBE
yueOHOM M  BOCHUTATENBbHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TIPaBUIAMU TOBEACHUS,
CIOCOOCTBYIOLIIMMH IPOLIECCaM CaMOIO3HAHUS, CaMOPa3BUTHS M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOIIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMHUPOBAHHOCTH
OMbITAa TIO3HABATENbHOM M TPAKTHMUECKON MAESITeNbHOCTH OOYYaroIIMXCS IO pealn3aluu
MPUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHUS O0YYaIONIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00513aHHOCTEHN, YBAXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHI B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHnr yuyeOHbIX U TO3HABATENbHBIX 33/1a4, BBIMOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W TIPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB yUEOHOMN AESITEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPUH U MPAKTUUYECKOrO IPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh Pe3yibTaT UIMTEIbHBIX HaOII0JCHHUI,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSSHHOTO TPY/1a YUEHBIX U MPAKTUKOB;
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MHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IIOJIYYEHUH M TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEIEHUE M MMOCTYNKH CBOMX TOBApUIICH C MO3MUIIMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 3I0pOBOrO M 0e30macHoro o0pas3a KU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOrofeHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAMH B OBITY, NMOBCEIHEBHOMN
YKU3HHU U B TPYJOBOH J1EATEILHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI UHAUBUAYAJBHOTO M KOJUIEKTUBHOI'O 0O€30MacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIINX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJACTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATEIbCKOW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOH U JPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pEIIEHUU MPaKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

MHTEpeca K MPAKTHYECKOMY M3YYEHHIO MpOoeccHil pa3IMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUH M0 XUMHUU;

YBa)XKEHUS K TPYY, JIOASM TpyJla U pe3yibTataM TPYAOBOH 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJMBHUIYaJbHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymeit npodeccun U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHUMAaHMA TJI00aIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHHS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHH Ul PELIEHUS] BOIIPOCOB
palMOHATIBHOTO MPUPO/IONIOIb30BAHUS;

AKTUBHOI'O HENpPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXKarolled MpUpPOTHON cpene,
YMEHHMsI MPOTHO3UPOBAaTh HEOIArONPHUATHBIE SKOJIOTMUECKHUE IMOCIEACTBHUS MpPeIIpUHUMAaEMBbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOM KYJIBTYpHI, ONBITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(hOoOuH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKU;
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IOHUMaHMs CHeuu(UKH XUMHM Kak HayKH, OCO3HaHHMA €€ poilu B (POPMHUPOBAHUHU
PaMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO MPEACTABICHUsI 00 OKpYyKaroIieM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBMWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BAXHOM POJIM B CO3JIaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM U HKOJOTMYECKOM Oe30lacHOCTH, B PAa3sBUTHM MEIUIIMHBL,
00eCreyeHU! YCIIOBHM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMS,
UCIOJIb3YeMBbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH MCIIOJIb30BaTh M0Jy4yaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ieJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJNBIO ITOJIY4EHUS JJOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMUM B COOTBETCTBUM C >KMU3HECHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIWyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMmeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeaMera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJI51 (1)0pMI/IpOBaHI/I$I MHPOBO33PCHUA 06yqafonmxcs{ MCKIUCHUIITIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIeHAYYHbIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOIOICHNEe, H3MEPEHUE, SKCIICPUMEHT | JIPYTHE);

YHHUBEpCaTbHBIC yueOHbIe  JIeWCTBUSA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecreunBaroipe (GopmupoBaHHEe (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromnXCs;

CIIOCOOHOCTh ~ OOYyYaroIMXCS  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUIIUHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC YyueOHBIE JAEWCTBHUS B II03HABATEIHHOW U
COILIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HABATEIbHBIMUA, KOMMYHUKATHBHBIMHU U PETYJIATUBHBIMH JICHCTBUSIMU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a30Bble JIOTUYeCKHE NeCTBUSA:

CaMOCTOSTENIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeAC/IsITh 1MW ACATCIIBHOCTH, 3aJiaBasd NapaMCTpbl W KPUTCPUHU HUX HOOCTHUIKCHUS,

COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LICIISAMU;
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UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPUEMBI JOTMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble NPU3HAKK TOHATHM W yCTaHaBIMBaTb HUX B3alMMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME MTOHATHUS JJIS1 OOBSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTUBHBIC, IEAYKTHBHBIC, I10 aAHAJOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCTIOIb3yeMble B XUMHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, IPE0OPA30BBIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMH4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU PEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEaKIUii.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LI U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOpMYyJIMPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOJIOJATh 32 XOJOM IIpOLecca, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTb O00O0OIIEHHS M BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
MPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJEp)KaHus, CIpaBouHble TmocoOusi, pecypcsl HMHTepHera),
aHATM3UPOBATh HMH(DOPMAIIMIO PA3IUYHBIX BHUAOB W (OpPM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynHMpoBaTh 3ampoOChl M TMPUMEHSATh PazIMYHbIE METOJbl NMPH IOHCKE U O0TOOpe
uHpopMannu, HeOOXOIMMOM [T BBIMOJIHEHHS YU€OHBIX 33a/]1a4 ONPeeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMABHYIO (GOpMY TpeAcTaBiIeHuss HHPOpMALUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uH(popMaliel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTHYecKHue) 3HAKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbI B XOJI€ AUAIOra W/WiIN JAUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIIHO  BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
IKCIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTo MpoeKkTa u (OPMYJIHUPOBATh BBIBOJBI MO pe3yJbTaTaM IPOBEIEHHBIX
WCCJICIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0J€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€CTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTD,
onpezenss e€ UeNU U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alropuT™M JEUCTBUN IPU BBIMOJHEHUHM Y4EOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs ¢ YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEHM JEATENIBHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PeIICHHA TPAKTHYCCKUX 3adad MW OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUST K CBOCMY
3/10pOBBIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHATIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJOTHYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byrnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHMI, JICKAIIUMEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAKTOIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JEATETHPHOCTH YETOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BbIABJIATE XapPaKTCPHBIC MPU3HAKU HOHSITI/II>'I, YCTaHAaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIME MOHSATHUS MIPU OMMCAHUHU COCTABa, CTPOCHUS U
MpEBpAICHUI OPraHUYECKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaiéHHON) (pOopMysT OpraHMuYeCcKUX BEIIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBAaThb MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
JJI WJHTIOCTpalui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJICHKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB M0 HX COCTaBy U CTPOEHHUIO K OMNpeAeNéHHOMY KIacCy/Tpynie COeIuHEeHUN
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(YrnmeBomopobl, KHCIOPOA M a30TCOAEpKAlllue COCIUHEHUS, BbICOKOMOJICKYISIPHBIE
COCIMHEHMS), JlaBaThb UM Ha3BaHus 1o cuctematudeckoil Homenkiatype (IUPAC), a taxxe
MPUBOJUTh TPUBUAIBHBIC HA3BaHUS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITHIICH, MPOMHIICH,
aleTHJICH, STWICHIVIUKOJb, TIUUEPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIIOTA, TJIIOK03a, GPYyKTO3a,
KpaxmaJ, eJITI0103a, TJIULHH);

c(OPMUPOBAHHOCTh YMEHHSI OIPEACISATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemectB A. M. bytiepoBa st 00bsSICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPECTABUTENICH PA3IMYHbBIX KIACCOB OPraHMYECKHX BEIIECTB
(meran, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyranuen-1,3, merwnOyraauen-1,3, OeHsou,
METaHOJI, ITAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHOJ, aleTalIbJeTU/l, MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKIYy HUMH yYPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHUX DPEaAKIH ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHMSI XapaKTEpU30BaTh HMCTOYHUKH YTIJIIEBOJOPOHOTO CHIPhs
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKU U MPAKTUUYECKOE MPUMEHEHHE
MPOIYKTOB NEepepaboTKH;

c()OPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCIICHUS 110 XUMHYECKUM ypaBHEHUSIM
(maccel, 00b€Ma, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIHUHU IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB MIIH MPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HayYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUHM BEIIECTB W XUMHYECKHX SIBICHUI
(HabmrosieHne, W3MEpEeHUe, OKCIEPUMEHT, MOJICJIUPOBAHKE), HCIOIB30BaTh CHUCTEMHBIE
XUMHUYECKHUE 3HAHUS JIJIsl IPUHATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJb30BAHUS XUMUYECKON MOCYA0N U
1abopaTOPHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUN JKCIEPUMEHT
(mpeBpaleHns OPraHMYEeCKUX BEIECTB MPU HArpEeBaHHHM, TOJYYCHHE ITHICHA M W3y4EHHUE €ro
CBOMCTB, KAaueCTBCHHBIC PEAKIMH OPTaHWMYECKUX BEIIEeCTB, JeHaTypanus OEIKOB Mpu
HArpeBaHUU, I[BETHbIC PEAKI[MU OETKOB) B COOTBETCTBUHU C MPABHIAMHU TEXHHUKHU 0€30MaCHOCTU
npu OOpalleHUu C BEIIECTBAMHU U JTA0OPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHYECKOTO DJKCIIepUMEHTa B (OpME 3amuCH YpPaBHEHHUM COOTBETCTBYIOIIMX pPEaKIUd |
(GbopMyIHUPOBATh BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TpaBUia JKOJOTHYECKH IIEIeCO00pa3HOro
MOBE/EHNA B OBITY M TPYHOBOM [EATENbHOCTH B LEISIX COXPAHEHMsI CBOEro 3/I0pOBbS U
OKpYKarolllel NPUPOJHON CpEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBI
OTpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
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IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEAHOTO BO3ACHCTBHS HA OpraHU3M
YEJI0BCKA,;

JUisl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0POBbs: YMEHHME IPUMEHATH
3HaHUs 00 OCHOBHBIX JJOCTYITHBIX METOJaX IO3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUId  CcHeNbIX M caa0oBUIAMIMX OOyYaroIUXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy o0o3Hauenuit JI. bpaitns aiis 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTrHbie pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, PO XUMHUU B TMO3HAHUU SIBICHUH TPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTHU, HEOOXOAMMOM JUIs
pelIeHHs MpaKTUYECKUX 3aJad M 3KOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJATrarol[ue
HOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCIJIGHHS, XUMHUYEcKas CBsI3b (KOBQJIEHTHAs, HWOHHAs, MeETaJUIMYECKasi, BOJOPOAHAs),
KPUCTAJZIMYECKAsT ~ PEIIETKA, TUIBI XMMHYECKHUX  PEAKIUi, pPacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAS JUCCOLMALUSA, OKUCIHUTENb, BOCCTAHOBHUTENB, CKOPOCTh
XUMHYECKOM  peaKIMM, XHMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JuccolManuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXPaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS DHEPTUU NP XUMHYECKHUX
peaKMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE ITOHMMAHHUS NPUYUHHOCTH U CHCTEMHOCTH XHUMUYECKUX SIBJICHMH,
(akToJIOrMYeCKre CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
Ba)XHEHIINX HEOPIraHUYECKUX BEIECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepHbIE IPU3HAKHU MMOHATUH, YCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU OMNHUCAHUU HEOPTaHMUYECKUX
BEILIECTB U UX IPEBPAILECHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JUJISI COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEAKLUH, CHUCTEMaTHUECKyI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBbIE Ha3BaHMsI OTJEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas U3BECTh, HErali€Has H3BeCTb, NMUThEBas CoJa, MUPUT U
JpyTHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEENsTh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYecKasi, BOJOPOAHAS) B COCAUHEHMSX, THUIl KPUCTAUIMYECKOW PEmIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJIEKYJSpHas, MOHHAs, METAJUIMUECKas), XapaKTep cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKHUX COECIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEIIECTB
M0 MX COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIe coeIMHEeHUH (IPOCThIEe BEIECTBA — METAJUIbI U
HEMETaJlIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIONIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaoB Ileprnonnyeckoit cucteMbl XUMHYECKUX 31eMeHToB 1. U.
MeHneneeBa, HCIOJB3Ysl MOHATHS «S-, P-, d-3JIEKTpOHHBIE OPOUTAINY», «IHEPrETUYCCKHUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoit cucteMbl XuMu4eckux snementos /1. U.
MeHnpeneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XWMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, TMOJTBEPXkKIaTh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMONIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU TI0 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIIioBoMYy d(hdexTy peakiuw,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHUS PEaKIMii MOHHOTO OOMEHA, YUMTHIBAsI YCIOBUS, MPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MOCPEeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHif;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3uuHbIX (PAKTOPOB; XapaKTEP CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCH, JeXKaIlue B
OCHOBE TMPOMBIIIJICHHOTO MOJYYE€HUs CEPHOU KHCIOTHI, aMMHaKa, a Takke chOpMHUPOBAHHOCTH
MpPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIIUIAX U IKOJOTUYECKUX MPOoOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TTOHSATHUS
«MaccoBasi 0Nl BEIIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKUX
peaxkusax, Macchbl BElIecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO A deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOIOAATh MpaBUiia MOJIL30BAHUS XUMUYECKOW TOCYI0N U
1abopaTOpHBIM 000PYIOBaHHMEM, a TaK)Ke MpaBUiia 0OpaIEeHUs C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATh XUMHUYECKHHA HSKCICPUMEHT
(paznoxeHue TMEpOKCHUIA BOJOpOAAa B MPUCYTCTBUM KaTaaU3aTopa, OIPEACICHHE CpPEeJibl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3amad mo temaM «Mertamibly U «HemeTamiel») B COOTBETCTBHUM C MpPaBHIIAMH TEXHUKU
0e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEICTABIISATh
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pe3yabTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (OpME 3alUCH YPABHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyITUPOBATH BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
[OJy4aeMyl0 U3 DPa3HbIX HCTOYHUKOB (CPEICTBA MaccOBOW KOMMYHMKaluW, MHTepHET H
JPYTHX);

C(OPMUPOBAHHOCTb YMEHUH COOJIOAATh IpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LEIAX COXPAHEHHs CBOErO 370POBbS M
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBbI
OIpe/ieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TIK, noscHare Ha npumepax crnocoObt
YMEHBILIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3/IEHCTBUS HA OPraHU3M YEJI0BEKA;

JUist 00y4arolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHSATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJaX MO3HAHUS BEILECTB U XMMUYECKUX SIBIICHUIA;

JUIs  CcenbIX M caa0oBUIAMIMX OOyYaroIMXCs: YMEHHME MCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.
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TemaTtuueckoe mianupoBanue, 10 kaacc

Buz koHTpOIIA

a]
Q
2 ) QL
Tewma paszzgena = S g 2
Ng o 7 2 jant
= Y = o
) = = =
O = 3 © = S 3
=) =H o= o QU=
| 2 g E 5 o 5
= < > jas te) O S
Q s o = S <
= Ea|~a |H o
I'maBa 1. Teopuss XuMHYECKOIO CTPOCHUS OPraHUYECKUX 6 1
1 coenuHeHuil. [Ipupona XuMUYECKHUX CBS3EH.
2 I'nasa 2. IIpeaenbHbie yriaeBoI0PO/Ibl — aTKAHBI. 6 1 1
['maBa 3. HenpenenbHble yriaeBOAOPObI (AJIKEHBI, aJIKaIACHbI 1 1
3 Y QJIKUHBI).
4 | I'maBa 4. «ApeHsl (apOMaTHICCKUE YIICBOLOPOIBL)» . 4
I'naBa 5. «IIpupoHble UCTOYHUKHU U IepepadoTKa 4 1 1
5 | yrieBomopomosy.
g | ImaBa6. «CuupTsl u GeHONbI». 5 3
7 I'maBa 7. Anbaeru/ibl, KETOHBI 1 KAPOOHOBBIE KHCIIOTHI. 8 2 1 1
8 | I'mama 8. Cnoxusle 3gupsbl. Kupsl. 3 1
9 |TImaBa9. YrneBonsl. 8 1 1 9)
10 | I'masa 10. A3oTcoaeprkaniue OpraHUuIECKUE COSTMHEHUSI. 9 1 1
11 | I'maa 11. XuMus MOJTUMEPOB. 9 1 1 2
Bcerozarom: | 68 6 6 15
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TemaTtudeckoe mianupoBanue, 11 kiacce

Bu koHTpOIIA

[aa]
@]
QCY)S (D) L
Tewma paszgena = S g 2
Ng o 7 -2 jant
R Q = (=8
= o =2 o
5 o = &
O = 3 © = S 3
=p = = o = (oF =
| 2 g SIS o 5
=] S S 3 | &8
o o = o = S <
~ E o X o B o
1 Baxuelniie XuMU4ECKUE MOHATUS U 3aKOHBL. 10 1
2 | CTpoeHue BemecTBa. 7 1
3 | XMMHYECKHE PCAKIHH. 7 1 1
4 | PacTBOpBL 10 1 1 2
5 | DVCKTPOXMMUYECKUE PEAKLIHH. 7 1
6 Merasuibl. 13 1 1
7 Hemeraiminl. 9 1 1
8 XUMUS U KU3HD. 5 1
Beceroszaron: | 68 3 8 3
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VUEHUKA

e Xumus, 10 kmacc /Pymsutuc I'.E., ®enpaman @.I°.,/ U3narensctBo "[IpocBemenue"
o Xumus, 11 xknacce/ Pynsurtuc I'.E., ®enpaman @.I'., AkninoHepHoe 00111ecTBO

«3marensctBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. H. H.Tapa Xumus. Ypoku B 10 -11 xnacce: mocobue s yuurens. M.: «IIpocBenienne»

2. AM. Panenxuit Xumus. Junakrndeckuid marepuai. 10-11 xmacesl. M.: «IIpocBemenue»

3. 3.T.E. Pymsuruc, ®.I'. ®enpaman. Xumust: 10 kmacc: 37eKTpOHHOE PUIIOKEHUE K
yaeOnuky. M.: «IIpocBemienney

4. 3.T.E. Pynsutuc, ®.I'. ®enpaman. Xumust: 11 kinacc: 31eKTPOHHOE PUIIOKEHUE K
yaeOnuky. M.: «IIpocBenienney

5. T.A. bopoBckux TemaTudeckue TeCThI IO OPraHUIECKONW XUMHH. Y TIEBOJAOPOABL. M.:
OK3aMeH

6. M.A. Psa6oB CO0opHUK 3a7a4, yIpaXHEHUH 1 TecToB. M.: DKk3aMeH

7. DnexkTpoHHOE Mocodue «3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKIHii»

8. Dnextponnoe nocobue Xumus (8-11 kiacc). Bupryanbaas naboparopusi.

9. DOnextponHoe nocobue Xumus. IHTepaKTUBHBIE TBOPUECKUE 3a/1aHUSI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.chemnet.ru I"azera «Xumus» 1 caiit ans yuurens «5 uay Ha ypoK XUMHN
http://him.1september.ru Eaunas xomtexkuus LIOP: TIpenmeTHast KoeKius « XuMUsD»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o6meo0pa3zoBaresHOTO TopTaa
http://www alhimik.ru Beepoccuiickast onuMnmaga mKoJIbHUKOB
10 XUMUH
http://chem.rusolymp.ru Opranuueckast XUMUS: SJIEKTPOHHBIA YIeOHUK IS
CpeIHEN MIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH:
AJICKTPOHHBIA YIEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUISHK: XUMHUSI
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https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
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http://www.chemistry.ru JlucraniuonHast OJTUMITHAAA TI0 XUMUH:
TEICKOMMYHHKAIIMOHHBINA 00pa30BaTeIbHbIN MPOSKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry /lucraniinontsie
IBPUCTUYCCKUE OJTUMITAAJIBI IO XUMHU

http://www eidos.ru/olymp/chemistry 3anumarenbnas
XUMHUS

http://webelements.narod.ru [Tomynsipaas OMOIMOTEKa XUMHYECKUX
9JIEMEHTOB
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