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[NOSICHUTEJIbHAS 3AIINCKA

[lporpamma 1o XumuM Ha YypOBHEe cpeaHero oOuiero ob6pa3oBaHus
paspaborana Ha ocHoBe (enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6
obpasoBanun B Poccuiickoil denepaununy», TpedOBaHUM K pe3ysibTaTaM OCBOEHHUS
(GenepanpHOi 00pa3oBaTeIbHOH NPOrpaMMbl CpefHero oomEero o6pa3oBaHMs
(®@OIT  COO), mnpencraBneHHslX B DenepanbHOM  TOCYJIapCTBEHHOM
obpazoBarenbHOoM cTrangapre COO, c¢ yuérom KoHuenuuu mnpenogaBanus
ydebHOro mpeamera «XuMHUS» B 00pa3oBaTeNIbHBIX OpraHu3auusx Poccuiickoii
Denepauuy, peanusyloOIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TO0J0XKeHUH «CTpareruu pa3BUTHS BOCHHUTaHWS B Poccuiickoii
®epnepauuu Ha nepuox ao 2025 roxa» (Pacnopsikenune Ilpasurensctsa PO or
29.05. 2015 Ne 996 - p.).

OcHOBy noaxonoB K pa3paboTKe MpOrpaMMbl MO XHMHH, K OMNpeaeeHHI0
oOre cTpaTernu 0Oy4eHHs, BOCIIUTAHUS M Pa3BUTHsI OOYYarOIMXCs CPeSCTBAMHU
yueOHoro npeamera «Xumus» uis 10-11 kinaccoB Ha 6a30BOM ypoBHE COCTABHIIM
koHuentyaipHble mnoyokeHus PI'OC COO o B3auMOO0OYCIIOBIEHHOCTH LieJIeH,
COACPIKaHHUs, pe3ysibTaToB O0ydyeHHs M TpeOOBaHUU K YPOBHIO I0IOTOBKU
BBIITY CKHUKOB.

XuMHueckoe oOpa3oBaHue, noJiyuaemoe BBIITY CKHUKaMH1
0011e00pa30BaTeIbHON  OpraHU3alliK, SBISETCS HEOTHEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO  CIIY’KHT 3aBepIIAIONIMM JTaloM peaju3alud  Ha
COOTBETCTBYIOLEM eMy 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MpPUCYLIUX
LCJIOCTHOH CHUCTEME XHMMHUYECKOro oOpa3oBaHUs. JTH LEHHOCTH KacarTcs
1O3HAHHsl 3aKOHOB [PUPO/IbL, GOPMHUPOBAHUS MUPOBO33PEHHS K OOLIEH KYJIbTYpbl
HeloBeKa, a TaKKe OKOJOrMYeCKH OOOCHOBAHHOrO OTHOLICHHS K CBOEMY
3/I0pOBBIO M IPUPOJHON cpene. Peamusyercs xumudeckoe o6pa3oBaHue
00y4aloLIMXCsl Ha YPOBHE CPEIHEro obliero 06pa3oBaHus CPeJCTBAMH YYEGHOIO
npeaMera  «XHUMHS), COJEPXKAHWE M MOCTPOEHHE KOTOPOTO OIpejeeHbl B
IporpamMme [0 XHUMHH C y4€TOM CHEUH(DUKH HAYKH XUMHUH, €€ 3HaYeHUs B
II03HAHUK TNPUPOJABI M B MaTepualbHOM KU3HM OOILIECTBA, a TaKkKe C YuéToM
O0MX wLeled M NPUHILMIIOB, XapaKkTEPU3YIOLIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpe/iHero obuiero obpasosanus B Poccuiickoi ®enepanu.

XHUMHST KaK 9JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK MIpaeT 0cobyio pojib B
COBPEMEHHOH LMBHUJIM3ALHUH, B CO3NaHUM HOBOH 0a3bl MaTepHalbHOH KYIBTYpBI.
Ona BHOCHT CBO# BKIaa B GOPMHpPOBAHHE PALMOHATIBLHONO HAYYHOTO MBbIILIEHHS,
B CO3/laHH€ LCJIOCTHOI'O [PE/CTABICHHS 00 OKpY’KaloleM MHUpPE KaK O eJMHCTBE
IIPUPOAbI U YEJIOBEKA, KOTOPOEe (hOPMUPYETCS B XMMHUM HA OCHOBE [MOHMMAHUS
BCILICCTBEHHOIO COCTaBa OKPYXKAIOLIETO MUPA, OCO3HAHMS B3aUMOCBA3U MENIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTAMH IIPUMEHEHHS,



Tecno B3zauMonelcTBYs ¢ IpYyrMMM €CTECTBEHHBIMU HayKaMH, XMMHs CTaja
HEOTHEMJIEMON YaCThIO MUPOBOM KYJIbTYPbl, HEOOXOAUMBIM YCJIOBUEM YCIIELIHOTO
TpyJda W JKM3HM Kaxaoro uieHa oOuecrBa. CoBpeMeHHass XUMHs Kak Hayka
CO3MJaTeNbHas, KakKk HayKa BBICOKMX TEXHOJIOIMI HampaBlieHa Ha pellieHHe
rno0aapHbIX MpOOJEeM YCTOMYMBOIO pa3BUTUSl YeJOBEYECTBA — CHIPLEBOM,
YHEPreTUYECKOM, MUILEBOM, KOJIOTHYECKON 0€30I1aCHOCTH U OXPaHbl 3/J0POBBSI.

B cooreercTBUM ¢ 0OWMMM LEJISMH U [PUHLUIIAMH CpPEIHEro OOLIEero
oOpaszoBanus coxaepxanue npeaMera «Xumusa» (10-11 kiaccel, 6a30BbINH ypOBeHb
M3y4YEeHHUS) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyuaromuxcs, HeoOXOJUMYIO MM JUIi BBIpAOOTKH  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIELIHOIO BKJIIOYEHHS B OKU3Hb COLIMyMa, IPOJOIKEHMs
00pa3oBaHus B pa3IMYHbIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XMMHEIA.

CocraBisiolimMy — npeaMeTa  «XHMUSD)»  SIBISIFOTCSL  0a30Bble  KypChl —
«Oprannveckass xumusi» U «OOw@as M HeOpraHWYecKas XUMHUS», OCHOBHbIM
KOMITOHEHTOM COJIEP)KaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTEMa
3HaHWH 110 HEOPTaHUYECKOW XUMHHU (C BKIIFOUEHHEM 3HaHHH W3 00IIeH XMMHH) U
OpraHu4ecKod xumuu. OOpMHUPOBAHHE JAHHOH CUCTEMbI 3HAHUM NpPH M3ydYEeHHUH
npeaMera  OOECIEYMBAET BO3MOKHOCTH PAaCCMOTPEHHs BCEr0 MHOroobGpasus
BEILECTB Ha OCHOBE OOLIMX MOHSATHUH, 3aKOHOB U TEOPHIT XMMHHU.

Crpykrypa cojepxanusi KypcoB — «Opranumyeckas xumusiy U «QO6mas u
HeopraHu4yecKass XUMHUsS» C(OOPMUpPOBAHA B IPOrpaMMe 10 XMMHU Ha OCHOBE
CHCTEMHOI0 TIOAXOJa K H3y4YeHHIO Yy4yeOHOro Mmarepuana U 0O0yclOBJIeHa
MCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HaHWM Ha  ONpeleNEHHBIX
TCOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHu4ecKOd XHMHUM BelIeCTBa
paccMaTpUBAlOTCSl Ha YPOBHE KJIACCHYECKOH TEOPUM CTPOEHHUSI OpraHUYecKHX
COC/IMHEHMH, a TaKk)Ke Ha YPOBHE CTEPEOXMMHYECKHX M  JEKTPOHHBIX
PEACTaBJIE€HUH O cTpoeHMH BewlecTB. CpeleHHs 00 H3ydaeMbIX B Kypce
BCUIECTBAX JAIOTCS B Pa3BUTHH — OT YIUIEBOJOPOAOB A0 CIIOKHBIX OMOIOIMUECKH
AKTUBHBIX COGIMHEHMH. B Kypce OpraHuyeckoidl XHMMHUH MOJIyd4aiOT pasBUTHE
c(opMUpPOBaHHbIE HAa yPOBHE OCHOBHOIO OOLIEr0 06pa3oBaHMs NepPBOHAYAIbHbIE
ITPECTABICHUS O XMMHUYECKOW CBA3H, KIIACCH(DUKALIMOHHBIX MPU3HAKAX BElEeCTB,
3aBUCMMOCTH CBOMCTB BELIECTB OT UX CTPOEHMSI, O XUMHUYECKON peaKLinH.

[lon HoBBIM yriom s3penus B mnpenmere «XuMmus» 6a30BOr0  ypOBHS
paccMaTpUBaeTCs M3Y4YEeHHbI Ha YPOBHE OCHOBHOIO 0O0IIero o6pa3oBaHMs
TEOPETHYECKHUI MaTepuan U (AaKTOJIOTHYECKHE CBEJEHUS O BellecTBaX |
XUMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOuas U HeopraHuyeckas
XUMHS» O00YyYarolMMCs IIPEAOCTABISETCS BO3MOXKHOCTE OCO3HATH 3HAUEHHE
NEPUOANYECKOTO 3aKOHA € OOIIETEOPETHYECKUX M METOMOJOMMYECKUX MO3UIIUH,



ry0oxke MOHATb MCTOpPUYECKOe HW3MEHeHHe (YHKIMH 3TOro 3akoHa — OT
obobmaroueit 10 0ObACHSIOMIEH U TPOTHO3UPYIOIEH.

Envnas cucreMa 3HaHMM O Ba)KHEHIIMX BELIECTBAX, UX COCTaBe, CTPOEHMH,
CBOMCTBax W IPUMEHEHHH, a TAKXKE O XUMHUYECKUX PeaklMsX, UX CYUIHOCTH M
3aKOHOMEPHOCTSAX IMpPOTEeKaHus JonoyHsercs B kypcax 10 w11 kjaccos
2JICMEHTAMH  COJIEPIKAHUS, HMEIOUIMMHU  KYJIBTYPOJOTHUYECKUH W MPHKJIaJHOM
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT ITOHMMAHHIO B3aUMOCBS3M XUMUU C
JAPYTHMHU HayKaMH, PAcKpbIBalOT €€ poJib B IO3HABATEJbHOH W MPaKTHUYECKOM
JICSITEJIBHOCTH  Y€JIOBEKA, CIIOCOOCTBYIOT BOCIMTAHHIO YBaKEHUS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TOMOTaloT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0JieMax, CBA3aHHBIX C XMMMEH, KPUTHYECKH OCMBICIMBATh HH(OPMALMIO M
NPUMEHATh ©€ JJsi TONOJHEHUS 3HAHUM, pEeLIeHUs WHTE/UIEKTYyalbHbIX MU
OKCIIEPUMEHTAIBHBIX MCCIIeI0BATENbCKHUX 3a1au. B Lenom conepxanue yuyebHOro
npeamera  «XHMHA»  JIAHHOTO  YPOBHS — H3YYeHHS OPMEHTMPOBAHO  HA
(opMupoBanue y 00y4darOLIMXCsi MHPOBO33PEHYECKOH OCHOBBI JUTSI MMOHHUMAHUS
Gunocodpeknx Mael, Takux Kak: MaTepuanbHOEe eMHCTBO HEOPraHU4YeCcKoro M
OpPraHu4YecKoro Mupa, OOYCJIOBJIEHHOCTh CBOWCTB BELUIECTB HX COCTABOM MU
CTPOCHHEM, [03HABAEMOCTb MPUPOJHBIX ABJIECHUH MyTEM OSKCIEPUMEHTa U
PELICHUs TMPOTHBOPEYMHA MEXAY HOBBIMH (aKTaMu M TeOpPEeTHUYECKUMHU
MPEANOChIIKaMU, OCO3HAHUE POJIM XUMHUH B PELIEHUU YKOJOTHMYECKUX MpobeM, a
TaKKe npodsiem cOepekeHnst SHEPreTHYECKUX PECYPCOB, ChIPbs, CO3/IAHHS HOBBIX
TEXHOJIOTUH U MaTepHaJIOB.

B rmuame pemeHuMs 3ajad  BOCIMTAHWs, Pa3BUTUS U COLMAIM3ALUMU
O0y4arolKXCsl MPHHATBIE MPOrPAMMON 110 XUMHH MOIXOLBI K OIIPEICJICHHUIO
CONICPIKAHMA M MOCTPOCHHUS [MpeaMeTa MpeayCMaTpUBalOT  (HOPMHUPOBAHUE
YHUBEPCAIbHBIX  y4eOHBIX OEHCTBMH, HMeEOUMX 0a30Boe 3HAYeHHe JUIs
Pa3JM4HbIX BUJOB MACSTE/IBHOCTH: pEUIeHHUs npoljieM, MOMCKa, aHalu3a u
00paboTKK HHMOPMALMK, HEOOXOAUMBIX JUIsi TPUOOPETEHHS OMbITA MPaKTUYECKOM
WU HCCJIEIOBATEILCKONU JIeSITEJIbHOCTH, 3aHUMAIOLIEH Ba)XHOEe MECTO B IO3HAHWU
XHMUH.

B npaktuke mnpernonaBaHMS XUMHH KaKk Ha YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHus, TaK U Ha YPOBHE CPeJHEro 0OIIero 00pa3oBaHusl, MPH OMNpeaeIeHUN
conepxcareanoi?I XapaKTePUCTUKK LeNeH W3y4yeHHs IpeaMeTra HalpaBlieHHeM
NEPBOCTENEHHOH 3HAYMMOCTH TPAJMLUMOHHO HNPU3HAETCS (OPMHUPOBAHHE OCHOB
XUMUUYECKOM HayKH Kak 00JacTH COBPEMEHHOIO eCTeCTBO3HAHWUSI, [IPaKTUYECKOH
ACATC/IBHOCTH Y€JI0BEKA M KaK OJHOrO M3 KOMIIOHEHTOB MHpPOBOM KyabTypsl. C
METOJAMYECKOW TOYKH 3pEHMs TAKOH IMOAXOJ K OMpeJeleHHIO Lejeil U3YUYEHHUS
[IpeAMETA SIB/ISIETCS BIIOJIHE ONPaBJIaHHbIM.



CorjlacHO JJaHHOM TOYKe 3pEHHMsl IVIABHBIMU LEJIAMH H3Y4eHMs IIpeiMeTa
«Xumus» Ha 6azoBom ypoBHe (10 =11 ki1.) siBstroTCs :

o (QopMupoBaHME CHCTEMBl XUMHUYECKMX 3HaHUM Kak  BaxkHeilleil
COCTaBIISIOIIEH €CTECTBEHHO-HayYHON KapTHHBI MHpa, B OCHOBE KOTOPOii
JIeXKAT KIKOYEBbIE MOHATHA, (QyHIaMEHTaJbHbIE 3aKOHBI U TEOPHH XUMHH,
OCBOCHHE sI3bIKa HayKH, YCBOCHHE W I[OHMMAaHHE CYIIHOCTH MOCTYITHBIX
0000LIEH!H MHPOBO33PEHYECKOTO XapaKkTepa, 03HAaKOMIIEHHE C MCTOpHEH
MX pa3BUTUS U CTAHOBJICHUS,

e (GopMHUpOBaHUE U pa3BUTHE IPEACTABICHUN O HAYYHBIX METOAAX [O3HAHUS
BEIIECTB M XUMHMYECKMX peaKUUH, HEeoOXOOUMBIX Ui MpUOOpEeTeHUs
YMEHUH OPHMEHTHPOBATHCS B MHUpE BEUIECTB U XMMHUYECKUX SIBJICHUH,
UMEIOLIMX MECTO B IIPUPOE, B IPAKTUUECKON U MOBCEIHEBHOM KU3HU;

* pazBUTHE YMEHHUH U CIIOCOOOB AESTENLHOCTH, CBA3aHHBIX ¢ HAOIIOIeHUEM U
OOBSICHEHMEM  XMMHMYECKOrOo  3KCHEepPUMEHTa, COOJIIOJEHHEM  [IPaBHUJl
6e3omacHOro oOpallieHus ¢ BEIIECTBAMMU.

Hapsiny ¢ oTum, comepkaTenbHas XapaKTepuCTHKa Lelell U 3a1a4 U3ydeHus
peaMeTa B MporpaMMe 1o XMMHUKM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH
C HOBBIMM IIPUOPUTETAMHU B CHCTEME CpeiHero obuiero obpazosanus. CeronHs B
[IperojlaBaHul  XUMUKM B OOJbIIEH  CTeNeHH  OTAaéTCs  MpearnodyTeHue
PAaKTHYECKOM KOMIIOHEHTE COAep)KaHHs OOyuYeHHS, OpPUEHTUPOBAHHOH Ha
[MOArOTOBKY BBIMYCKHHMKA 00L1e00pa30BaTebHON OpraHUu3aliu, BIAJACIOLIEr0 He
HabopoM 3HaHMH, a (QyHKUHOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMHM U
YMEHUSMH aKTUBHOTO TMOJIyYeHHUs 3HAHUM M MPUMEHEHUS WX B peajbHOW KH3HU
JUTSL pELLIEHUS TPaKTUYECKUX 3a1ay.

B cBs3n ¢ oTMM npu u3ydeHMH npeaMeTa «XUMHS» JIOMHHUpYIOLIEe
3HA4YeHHE NIPUOOPETAIOT TaKHe LEIH U 3a1a4H, KaK:

ajianTanns O0y4arolMXcsi K yCIOBUAM NMHAMHUYHO Pa3sBHBAIOIIETrOcs MHUpa,
(bopMHMpOBaHME  HHTEJUIEKTYyallbHO  Pa3BMTOW  JIMYHOCTH,  TOTOBOH K
caMo00pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSTELHOMY MPUHATHIO [PAMOTHbIX
pelleH’i B KOHKPETHBIX ’KU3HEHHBIX CHUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX
[IPUMEHEHHEeM;

(opMupoBaHre y  00ydqarOLIMXCS — KJIHOYEBBIX  HABBIKOB  (KIIIOUYEBbIX
KOMIMETEHIMH), MMEIOUMX YHUBEPCalbHOE 3HAYeHHE M/ pa3IUYHBIX BH/0B
JICATENIbHOCTH: PELICHUs Mpo0JeM, MOUCKa, aHanu3a U 06paboTKu UH(OpMAlHH,
HEOOXOMMMBIX 11 TIPUOOPETEHHs OIbITA JESTENLHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B T[I0O3HAHWHM XHMMH, a TaKXKe JUid OLEHKH C [O3MLUN
DKOJIOTMYECKOM Oe30IacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOJHYIO CPEy;



pa3BUTHE IO3HABATEJILHLIX MHTEPECOB, MHTEIUIEKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTER 00YUarOIIUXCsl: CIOCOOHOCTH CaMOCTOSITEIbHO TIPUOOPETATH HOBbIE
3HaHUs 110 XUMHUU B COOTBETCTBUM C KU3HEHHBIMHU MOTPEOHOCTIMM, UCIIOIB30BATh
COBpPEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUH JUIsl TIOUCKA M aHajin3a ydyeOHOM u
Hay4HO-IOIMYJISIPHON UH(pOPMaLMU XUMUYECKOT0 COIePIKAHMS;

(bopMHpOBaHHUE U pa3BUTHE Yy O0YUAIOIIMXCS aCCOLUATUBHOIO U JIOTHYECKOTO
MBIILIEHHS, HAOII01aTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPLIE 0COOEHHO
HeOOXOAMMBI, B 4YaCTHOCTH, MPHU IUIAHUPOBAHWHW M MPOBEIEHHH XUMHYECKOIO
IKCIIEPUMEHTA;

BOocIUTaHue y  oOyuaromuxcs  yOeXKJIEHHOCTH B I'YMaHMCTHYECKOM
HanpaBJICHHOCTH XHMHH, €€ BaKHOW PONM B pEILUEHUH MI0OANbHBIX Mpobiiem
pallMOHAILHOTO MPUPOOIIONL30BAHMS, TIOTIOJIHEHHUS SHEPreTUYECKUX PECYPCOB U
COXpaHEHHs MPUPOAHOTO PAaBHOBECHs, OCO3HAHMUS HEOOXOIMMOCTH GepeKHOro
OTHOLICHUS K TPUPOJE U CBOEMY 3I0POBBIO, a TaKXe MPHOOPETEHUs OIbITA
MCIIOJIb30BAHUsSI TMOJyYEHHBIX 3HAHMH JUIi MNPUHATHS TIPAMOTHBIX pELIeHUH B
CUTyaUHUsIX, CBSI3aHHBIX ¢ XUMHYECKHUMHU SIBJICHUSMHU.

B y4ebHom mane cpenHero obmiero o0pasoBaHus npeaMeT «XHMHUS»
0a30BOro ypoBHs BXOJHUT B COCTaB MpeAMETHOI obiactu «EcrecTBeHHO-HayUHbIe
[IPEAMETED».

Ob1iee unci0 4acoB, OTBEAEHHBIX TS U3yUeHHs] XUMUH, Ha 6a30BOM YpOBHE
cpejiHero obuiero obpazoBaHus, cocTaBiaseT 68 yacos: B 10 kiacce — 34 yaca (1
4ac B HeJeno), B 11 kitacce — 34 vaca (1 yac B Hezerno).



COJAEP KAHUE ObYYEHUS
10 KJIACC
OPITAHHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI OPraHH4YeCKOH XUMHH

[IpeameT opraHu4ecKkod XUMHUU: €€ BOSHUKHOBEHHUE, pa3BUTHE U 3HAYEHHE B
MOJYYeHHWH HOBBIX BEILIECTB M MaTepHaloB. Teopusi CTPOSHHUS OpPraHu4YeCKUX
coenunenuiit A. M. bytneposa, e€ ocHOBHbIE MoJ10XkeHUs. CTPYKTYpHbIe (GOpMYJIbI
OpraHUYecKUX BelecTB. [omonorus, wusomepus. XuMUYecKas CBsS3b B
OpPraHU4eCKUX COEJMHEHUSIX — OJIMHAPHbIE U KPATHBIE CBSA3H.

IlpencraBnenne o knaccnpuxaumu opraHueckux Beulects. Homenknarypa
OpPraHUYeCKHX COEJMHEHUH (cucTemMaThyeckas) W TpPUBUAJbHbIE Ha3BaHUs
BaKHEHIIMX NpEeACTaBUTE/ICH KJIAaCCOB OPraHMYeCKUX BEILIECTB.

DKCNEPUMEHTANILHBIE METOABl M3y4YeHHS BEIECTB W WX [pPEeBpalleHHiA:
O3HaKOMJIEHHEe ¢ o0pasuamMM OpraHMYEeCKMX BELIECTB W MaTepuanaMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHWYeCKUX BEILECTB, HAOIIOJeHHEe U
OINKUCaHKE IEMOHCTPALIMOHHBIX OIBITOB 110 NPEBPALICHUI0 OPraHUYECKUX BEILECTB
MPH HarpeBaHuH (I1aBjieHUe, 00yTIMBaHUe U FOPEHHUE).

YraeBogopoabl

AJIKaHBl: COCTaB M CTPOEHME, TIOMOJIOTHUECKHMI psx. MeTaH W 3taH —
MPOCTEHIINE MPENCTABUTENIN aJIKAaHOB: (U3WYECKHE M XHUMUYECKHe CBOMCTBA
(peakuun 3aMelleHHsl M TOPEeHMs), HAXOXKJIEHHE B MPUPOJE, MONYYCHHE W
[IpPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMUYECKUH Psi/l. DTUIIEH M NPOIUIECH —
POCTEHILINE TIPEICTABUTENIN AJKEHOB: (U3HYECKHe M XMMUYECKHe CBONCTBA
(peakuuu TUIPUPOBAaHMs, TaJOTeHUPOBAHUs, TMApATALUHM, OKHUCICHHUS W
MOJIMMEPHU3ALIMHN ), TTOJTyYEHUE U TIPUMEHEHHE.

Ankanuensl: Oyraauven-1,3 u metunOyraauen-1,3: cTpoenue, BakHeilide
XUMUYECKHE CBOMCTBA (peakuus noiumepusauuu). [loydyeHHe CHHTETHYECKOro
Kay4dyKa U Pe3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKH psifl. ALeTHIleH
— TNPOCTEHIIMH MpPEICTABUTENL AJIKMHOB: COCTAaB, CTpOeHMe, (U3HUECKHEe U
XMMHYECKHE CBOMCTBA (peakUuH I'WIPUPOBAHMS, raJOreHUPOBAHMS, TMAPATALIHH,
FOPEHHUs ), OJIyYEHHE U [IPUMEHEHHE.

Apenbl. benson: cocras, crpoeHue, dusMueckHe U XUMHYECKHE CBOMCTBA
(peaKkLuy rajloreHMpoOBaHUs U HUTPOBAHHUS), MOJyuYeHHe U [PUMEHEHHE. Tonyon:
cocmas,  cmpoenue,  usuueckue U Xumuveckue — ceolicmea  (peakyuu
CANOCCHUPOBAHUA U HUMPOBAHUS), NoNyYeHue u npumenenue. TOKCHYHOCTb



apeHoB. ['eHeTHueckas CB3b MEXIY YIVIEBOJOPOJAMH, MPUHAUIEKAIIUMHA K
pa3/IMYHBIM KJlaccaM.

[IpypoaHble MCTOYHMKM yrieBOJAOPOAOB. [IpUpoaHblii ra3 u nomnyTHble
HeTsaHble ra3pl. Hedrh u e€ nmpoucxoxnenue. CriocoObl nepepaboTky He(TH:
IEPErOHKa, KPEKUHI (TEpMUYECKMH, KaTalUTUYeCKUi), nupoius. [IpomykTsl
rnepepaboTKU He(PTH, UX NPUMEHEHHE B IPOMBILIUIEHHOCTH U B ObITY. KameHHbIH
YroJlb U MPOJLYKThI €ro rnepepaboTKH.

DKCIEepUMEHTabHble METOJbl H3YYeHHS BELIeCTB M WX [peBpalleHU:
O3HAaKOMJIEHHE C o00pa3llaMu IUIacTMacC, Kay4yKOB MW PE3HMHBI, KOJJIEKIMH
«Hedpte» 1 «Yroap», MOJEIMPOBaHHE  MOJIEKYJ  YIJIEBOJAOPOAOB M
rajloreHONPOU3BOAHBIX, NIPOBEJCHNE PAKTUUECKON paboThl: MOJIyUeHHe TUJIEHA
1 U3yUYEHUE ero CBOMUCTB.

Pacuérnblie 3anaum.

BeruncieHuss no ypaBHEHMIO XUMHYeCKOHW peakuuu (maccbl, 00bEMa,
KOJIMYECTBAa MCXOJAHOIO BELIEeCTBAa MJIM TMPOJIyKTa pPeakiuu 0 M3BECTHbIM Macce,
00bEMY, KOJIMYECTBY OJIHOIO M3 UCXOHbIX BEILECTB MM [IPOLYKTOB PEaKIMH).

Kucnopoacoaep:xamme opranuyeckue coeiMHEeHHS

[lpenenbHble ONHOATOMHBIE CIOMPTBI. METaHOJI K 3TaHON: CTPOEHME,
(pu3MvecKHe M XUMHYECKHME CBOMCTBA (peakiuH ¢ aKTMBHBIMH MeTalJaMH,
rajloOreHoOBOZIOPO/IaMH, TOpeHUe), NpUMeHeHHe. BonopoxHbie CBs3M  Mexay
MOJIEKyJIaMH CIIUPTOB. JIeHiCTBHE MeTaHOJIa U ATAHOJIa HA OPraHMU3M YesloBeka.

MHoroaromMHble  COMPTBL.  OTHIGHITIMKONL ¥ TIMLEPUH: CTPOEHHE,
(Gusuyecke U XUMHUYECKMe CBONCTBA (B3aMMOJEHCTBHE CO  LIEJOYHBIMH
MeTaJlllaMHi, Ka4eCTBEHHasl peaklusl Ha MHOrOaTOMHblE crupthl). JlelicTBUe Ha
OopraHusMm 4esoseka. [IpuMenenne rimuepruHa U 3THICHITIMKOISL.

@eHoN: cTpoeHHME MONEKYJbl, (U3MYeCKHe M XUMHYECKHe CBONCTBA.
Tokcuunocts denona. [Ipumenenue dexona.

ANbAeTHABl U Kkemonvl. DopManbaerny, aueTanblerua:  CTpoOeHHe,
(pU3MYECKHEe M XHMHUYECKHe CBOMCTBA (PeakUuh OKMCIEHMS M BOCCTAHOBJIEHMS,
Ka4eCTBEHHBIE PEAKLUU ), [IOJIyUEHHE U IPUMEHEHHUE.

OnIHOOCHOBHBIE  NpejleNibHble  KapOOHOBBIC KUCIOTBL. MypaBbuHas
YKCyCHasi KHUCJIOTBI: CTpOeHHE, (PU3MYECKHE U XUMHYECKHe CBOWCTBA (CBOWCTBA,
odrme Iyisl Kilacca KUCIOT, Peakius 3TepHUKaLUK), TIONyYeHHe U TIPHMEHEHHeE.
CTeapvHOBas W OJNIEMHOBAs KUCIOTBI KaK MPEJICTABUTENM BBICIIMX KapGOHOBBIX
KUCJIOT. MblIa KaKk COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOILIEE JeiCTBHE.

CiiokHble (GMpPBI  KaK NPOU3BOJHBbIE KapOOHOBBIX KHCJIOT. ['uaponus

CIIOKHBIX 9QUPOB. XKupsbl. ['uaponus sxupos. [Ipumenenne xupos. Bruonoruueckas
pOJIb JKHUPOB.




YrneBoabl:  cocraB, KilacCU(UKauUus — yrjaeBoaoB  (MOHO-, JU- H
nojucaxapubl). I'mokos3a — npocTelMi MoHOCaxapua: 0COGEHHOCTH CTPOEHHUS
MOJIEKYJIB, (U3UUECKHe W XUMHUYeCKHe CBOMcTBa  (B3aMMojeicTBHE ¢
ruapokergom Meau(Il), okucnenne amMmuadHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTAHOBJIEHHE, OpOKeHHe TIJIFOKO3bl), HAXOXKJIEHHWE B MNPUPOJE, NPUMEHEHHE,
Ononoruveckas posb. DortocunTe3. GpyKTO3a KaK H30MEP IIIHOKO3bI.

Kpaxmain u wenironosa kak npupojssle nonumepbl. CTpoeHue Kpaxmana M
HesTto03pl.  Pu3nyeckue M XMMHYECKMe CBOMcTBa Kpaxmana (THIPOJIH3,
KayeCTBEHHAasl peaklus C HOJOM).

OKCIIEpUMEHTaIbHbIE METOZBl M3YUEHHMsI BEIeCTB M WX IPEBPaLlEeHHIA:
npoBejieHKe, HaOJIOJEHHE M ONUCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHME
CIIMPTOB, Ka4Ye€CTBEHHbIE DPEAKIMHM OJHOATOMHBIX CIHUPTOB (OKHCIIEHHWE STAaHOJIA
okenziom Menu(ll)), MHOroaTOMHBIX CIMPTOB (B3aWMOJEWUCTBHME IJIMLIEPHHA C
ruapokcniom Menu(Il)), anbaernaos (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHA
cepebpa(l) u runpoxcunom memu(Il), B3ammoneiicTBHe Kpaxmama ¢ HOIOM),
[TpOBE/ICHHE MPAKTUYECKOM paboThl: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHble 3a1auu.

BbluKc/ieH|sl 110 ypaBHEHMIO XMMHUYECKOH peakuuu (Macchl, 06béMa,
KOJIMYECTBAa MCXOAHOIO BELIeCTBA WJIM MPOJYKTa PeakiMH 0 U3BECTHBIM Macce,
00BEMY, KOITMYECTBY OJIHOTO U3 MCXOAHBIX BELLECTB WM MPOLYKTOB PeaKiun).

A30TCcoaepKalle OpraHuYeCKue COeJUHEHMS.

AMMHOKHCIIOTBl KaK aM(OTepHbIe OpraHUYecKue coequHeHus. Pusnueckue
MU XUMHUYECKHE CBOWMCTBA aMUHOKMCJIOT (Ha IpuUMepe minuuHa). Buonoruueckoe
3Ha4YE€HUe aMUHOKHUCIOT. [lenTuas.

beiku kak NpUpOJHBIE BBICOKOMOJNIEKYJISIPHBIE COelMHeHHs. IlepBuuHas,
BTOpUYHAS W TPETHUYHAass CTPYKTypa OeaKoB. XHMMHYECKHE CBOWCTBA OENIKOB:
TUJIPOJIU3, I€HATYPALMsl, KaYeCTBEHHBIE peakIMK Ha OeJIKH.

OKCIEPUMEHTANbHBIE METO/bl HM3YUCHHs BELIECTB M MX [peBpallleHHil:
HaOMIO/IeHHE U OMUCaHKe JIeMOHCTPALMOHHBIX ONBITOB: JeHATYpalus OeJKOB 1npu
HarpeBaHWH, LBETHbIE PeaKIuu OeJIKOB.

BbicokoMouieKy/IsipHbIe cOeIHHEH U

OCHOBHbIE MOHATHUS XUMHU BBICOKOMOJIEKYJISAPHBIX COEIMHEHHIA: MOHOMeED,
NOTUMEP, CTPYKTYPHOE 3BEHO, CTENECHb IOJMMEPU3ALMH, CPeHSsE MOJIEKY IpHas
macca. (CHOBHbIE METO/bI CHHTE€3a BBICOKOMOJIEKYJISPHBIX COEAMHEHHH —
[OJIMMEPU3ALIUS U MTOJTMKOHIEHC AL M.

OKCIIEpUMEHTAIbHbIE METOIbl M3y4YEeHHs BEINECTB U HX [IpEeBpaILeHHIA:
O3HAaKOMJICHHE ¢ 00pa3sLaMH NMPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,
Kay4yKoOB.

MexnpenmMeTHble CBSI3H.



Peannzauus MexnpeaMeTHbIX CBsA3eH MpU U3YYEHHH OpraHUYeCKOH XMMHH B
10 kmacce ocyllecTBisieTcsl depe3 MCIMOJIb30BaHHE KakK OOIMX €CTeCTBEHHO-
HAy4HBIX MOHSTHUH, TaK W TMOHSITHH, SBJSIOLIMXCS CHCTEMHBIMU JUIS OTIAEJbHbBIX
PEeIMETOB €CTECTBEHHO-HAYYHOI0 LIUKJIA.

OO11Ke ecTeCTBEHHO-HAay4YHbIE NTOHATHUS: SIBIIEHUE, HAYYHBIN (DaKT, rumnoresa,
3aKOH, TEOpMsl, aHalu3, CUHTe3, KilaccuduKalus, NepuoandHOCTb, HaOIOAEeHNE,
M3MepeHue, IKCIIEPUMEHT, MOJIeJIMPOBaHME,

Duspka: Marepus, OHEprus, Macca, aroM, OJJICKTPOH, MOJEKYyJa,
DHEPreTUYeCKUi ypOBEHb, BEILECTBO, TeJo, O0BEM, arperaTHoe COCTOSHHE
BELLECTBa, (PU3UUECKUE BEJIMYUHB] U eIMHHULIBI KX U3MEPEHHUS.

buonorus: xnerka, opranusM, Ouocepa, oOMeH BeIECTB B OpraHusme,
(orocuHTe3, OMOJOTMYECKM AaKTUBHBIE BellecTBa (ONIKH, YIIIEBOABI, IKMPBI,
(bepMeHTHI).

["'eorpadusi: MuHepabl, TOpHbIE MOPOJIBI, MOJIE3HEIE MCKONIAEMbIE, TOIIUBO,
pecypchl.

Texnomorus: mnuILEBble NPOAYKTBI, OCHOBBI PALMOHAILHOIO [HUTAHUS,
MOIOLIIKE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE Mpenaparhl, MaTepualbl U3
MCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.,

11 KIIACC
OBLIASA U HEOPTAHUYECKASI XUMUS

TeopeTrnueckue OCHOBbI XHMHH

XUMHUYECKUH djeMeHT. ATOM. SIpo aToma, H30TOMBL. DIEKTPOHHAS
000s104Ka. DHEPreTUYECKUE YPOBHH, NOAYPOBHH. ATOMHbIE OopOuTanH, s-, p-, d-
s1eMeHThl. OCOOEHHOCTH pacrpe/ieeHus IIEKTPOHOB 110 OpOUTANsIM B aToMax
DJIEMEHTOB NEPBBIX YETHIPEX NIEPUOAOB. DIEKTPOHHASI KOH(GUTYpaLKs aTOMOB.

[Tepronnueckuii 3akon u Ilepronuueckas cucTeMa XUMHUECKUX 3JIEMEHTOB
. Y. Menneneesa. Csi3b MepuoAndecKkoro 3akoHa u IlepHoaudeckoil cucTeMbl
Xumuueckux snementoB JI. M. Menzeneesa ¢ coBpeMeHHOH Teopueil cTpoeHUs
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XMMHMUYECKUX JJIEMEHTOB M
o0pasyeMblX MMM MPOCTBIX M CIOXKHBIX BEIICCTB MO IPYNNaM M Mepuoam.
3HaueHHe NEPUOIMUECKOT0 3aKOHa B Pa3BUTHU HAYKH.

Crpoenue BeliecTBa. XHMHUYeCKash CBS3b. BUAbl XUMHYECKOH CBSI3H
(KOBaJIeHTHasi HEMOJIsIpHas W MONApHAs, MOHHAs, MeTauiudeckas). MeXaHH3Mbl
00pa3oBaHMsi KOBAJEHTHOH XHUMHYECKOH CBA3M (OOMEHHBIN W JIOHOPHO-
AKLENTOPHbIH). Bonoponnas cBA3k. BaneHTHOCTh. DEKTPOOTPHLATEILHOCTS.
Crenensb okuciieHus. VIOHbI: KATHOHBI ¥ AHHOHBI.



BemectBa  MOJEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHs.  3aKOH
ITOCTOSTHCTBA COCTaBa BELLECTBA. THIIbI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELLECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonstue o nucrepcHeIx cucreMax. VICTMHHBIE M KOJIJIOWIHBIE PaCTBOPHI.
MaccoBas 105151 BelllecTBa B pacTBOPE.

Knaccudukauus HEOPraHUYECKuX COEMHEHUH. Homenknatypa
HEOPraHMYECKUX BEUIeCTB. ['eHeTHyeckas CBsSI3b HEOPTraHUYECKMX BEIIECTB,
IPUHAJIEKAIIUX K Pa3IMYHbIM KJlaccam,

Xumuyeckass  peakuus. Kiaccudukauus  XUMHYECKHX — peakiui B
HEOPraHUYECKOM W OpraHMYeCKOM XMMHM. 3aKOH COXPaHEHMsl MacChl BEIIECTB,
3aKOH COXPaHEHMsl U NIPEBPAILEHHUSA SHEPIUH NTPU XUMHUUECKUX peaKIUsX.

CKopoCTb peakuuu, e€ 3aBUCUMOCTb OT pasiMyHbIX (akTopos. OOpaTuMbie
peakuuu. XHMHUECKoe paBHOBecue. @aKTOphl, BIMSIONIME HAa COCTOSHHUE
xumMuyeckoro paBsHoBecus. [Ipunuun Jle IlaTense.

DnekTponuTryecKas qucconnanus. CHuibHble U cnabbie anekTponThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIasl, HEUTpasbHas, IeJ0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIHH.

OKCIIEPUMEHTAIbHBIE METOABl M3y4eHHsl BEIIECTB M WX IpeBpalleHMil:
jeMoHcTpauus tabnun «llepuoandeckas cucrema XuMu4eckux sjiementos J1. .
MenzieneeBa», u3ydeHHe Mojeseil KpPUCTAIMUECKHX peIéToK, HabofeHue u
OMHCAaHUE NEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jioKeHHe MePOKCHaA
BOA0OpOJZa B IPUCYTCTBUHM KaTallM3aTOpPa, ONpee/eHHe Cpe/ibl pacTBOPOB BELLECTB
C TOMOLIBIO  YHMBEPCAJIbHOrO HMHAMKATOpA, pEeaKLHH HMOHHOrO o0MeHa),
NPOBE/ICHHE MPAKTHYECKOH paboThl «BiiusHue paznnynbiX HakTOPOB HA CKOPOCTh
XHMHYECKOU peaKLuny.

Pacuérnble 3anauu.

Pacyérel 10 ypaBHEHUSAM XUMHYECKHX peakUMi, B TOM 4Yucle
TEPMOXUMHUYECKUE PaCYETHI, pacy€Tbl C MCIIOJB30BAHUEM IIOHSATUS «MaccoBas
JI0JIs1 BEILIECTBAY.

Heopranuyeckasi Xumus

Hemetamnpl.  Ilonoxenne HemeraysioB B [lepuoauueckoii  cucreme
xumpudeckux anemeHtoB JI. M. MenneneeBa U 0cOGEHHOCTH CTPOEHMSI aTOMOB.
dusnyeckne CBOHCTBA HEMETAJUIOB. AJUIOTPONMS HEMETasljoB (Ha [pumepe
KH1eJa0poja, cepbl, Gocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXKHEHUIUHMX HEMETAJJIOB (raJloreHoB, cepbl, a3ora,
Gocdopa, yrmepomna M KpeMHMA) M MX  COEAMHEHH (OKCHUI0B,
KHCJIOPOACOAEPIKALIUX KUCIIOT, BOAOPOAHBIX COEIUHEHHI).

[IprMeneHne BayKHEHIIINX HEMETAIIOB U UX COeIMHEHHIA.



Merasbl. [lonoxenune meramnoB B [lepuoanyeckoil cuctemMe XUMUUECKHX
siemenTos Jl. M. MengeneeBa. OcoOEHHOCTH CTPOEHUS JIEKTPOHHBLIX 000JI0HEK
atoMoB MeTta/uioB. OOuue ¢usndeckue cBoiicTBa MeTal1oB. CrijiaBbl METaJLIOB.
DNEeKTPOXUMHUYECKHUH psi/i HANIPSYKEHUH METaIOB.

XUMUYECKHE CBOMCTBA BAXHEHIIMX META/UIOB (HATPHUH, Kajui, KallbLWM,
MarHui, aJllOMUHUN, [IUHK, XPOM, JKEJI€30, Melb) U UX COEIUHEHUH.

O6imme criocoOel nosydeHus: MeTaoB. [IpumMeHeHre MeTalioB B ObITY M
TEXHUKE.

ODKCrepuMeHTallbHble METOAbl HM3YUeHHS BEIUECTB M HMX IpeBpaLleHHIi:
M3yYeHHE KOJUIEKIMH «Mertanbl U CIIaBbl», 00pa3lioB HEMETANJIOB, pelleHHe
DKCTIEPUMEHTAIBHBIX 3aJ1a4, HaOJIOAEHHEe U OIHCaHHWe JEeMOHCTPALMOHHBIX M
1a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBHE THAPOKCHAA ANFOMUHHUS ¢ pacTBOPAMH
KUCJIOT M LIEJI0YEH, KaueCTBEHHbIE PEaKILMU Ha KATHOHBI METAJIJIOB).

PacuétHble 3a1a4u.

Pacu€Tel Maccel BeulecTBa MM 00bEMA ra3oB MO H3BECTHOMY KOJIMYECTBY
BeLIECTBa, Macce WM O0BEMY OIHOIO M3 y4YacTBYIOIIMX B pEaKLUH BELIECTB,
pac4€rhl Macchl (00bEMa, KONIMUECTBA BEIIECTBA) MPOLYKTOB PEAKIMH, €CIIH OJHO
U3 BEILECTB UMEET NPUMECH.

XHMHS U KH3Hb

Ponb xuMuu B oOecriedeHMH 5KOJOTHYECKON, YHEPreTHYEeCKOH M MHUILEBO
0e30MacHOCTH, Pa3sBUTUM MeIULMHBEL [IOHSTHE O HAyuHBIX METOMaX MO3HAHMS
BEILIECTB U XUMHUUYECKUX PEaKIHi,

[IpencraBnenus 06 0OWMX HAy4HBIX TMPUHUMNAX — [POMBILLIEHHOTO
MOJy4eHUs] BaXKHEHIIIUX BellleCTB.

YenoBek B MHMpe BEIIECTB M MAaTEpUAlOB: BaKHEHILHE CTPOUTEbHBIE
MaTepuallbl, KOHCTPYKLHOHHbIE MaTepHajbl, KpackH, CTEKJIO, KepaMHKa,
Marepuaiel I 3JICKTPOHUKH, HAHOMATEPHasbl, OPraHUYeCKHe W MHUHEpajbHbIE
y100peHus.

XHMHSL M 3/10pOBbE HYe/OBEKA: NpaBUIa MCIIONB30BAHUS JIEKAPCTBEHHbIX
IIperapaToB, MpaBuiia 0€30IacHOr0 MCIOJIB30BAHMUS MIPENAPATOB OBITOBON XUMUM
B IIOBCEIHEBHOM KU3HHU.

MexnpeameTHbIe CBSI3H.

Peamusanust ~ MeXnpeiMeTHBIX — CBs3el 0OpU  U3ydeHMH o6wedl U
HEOPraHMYEeCKOH XUMHHU B |1 Kjacce OCyILECTBIsIETCS Yepes HCIOIb30BaHue Kak
OOLIMX  eCTECTBEHHO-HAYUHBIX [OHATHH, TaKk M MOHSATHM, SBJISIOUIMXCS
CHCTEMHBIMHM JUJIs OTACJIBHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOIO 1IHKIIA.

Obiume ecTecTBEHHO-HAYUYHble MOHATHS: HAy4HBIH (aKT, rHNOTE3a, 3aKOH.
TCOpHsl, aHalIW3, CHHTE3, KIACCH(QUKALMs, TepHOIUYHOCTh, HaGIIOAEHHUE,
OKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, IBIICHHE.



dusuka: mMarepusi, SHEpIrus, Macca, aToM, 3JeKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PaJMOAKTUBHOCTH, MOJIEKYJIa, SHEPIrEeTUUECKUH YPOBEHB, BEIIECTBO, TEIIO,
00BbEM, arperaTHOe COCTOSIHHE BEILIECTBA, PU3MYCCKUE BEJIUYMHBI U €JAMHUIIBI UX
U3MEpEHUs!, CKOPOCTh.

buonorus:  kjerka, oOpraHmsM, OJKocucTema, Ouocdepa, Makpo- u
MHUKPODJIEMEHTbI, BUTAMUHbBI, 0OMEH BEILIECTB B OPraHU3ME.

["'eorpadusi: MuHepasbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOIAaeMbIEe, TOMIMBO,
pecypchl.

TexHonorus: xumMuyeckas: IPOMBILIIEHHOCTb, METAJLTYPIusl, MPOU3BOICTBO
CTPOUTEJIBHBIX MaTepUaJIOB, CEJIbCKOXO3SICTBEHHOE IPOU3BOACTBO, IIMILEBasi
NPOMBIUIEHHOCTh,  (papMaleBTHYECKass  IPOMBIIUIEHHOCTh,  IPOHU3BOJICTBO
KOCMETHYECKHUX [IpenapaToB, MPOU3BOJCTBO KOHCTPYKLHMOHHBIX MaTepualios,
JIEKTPOHHAS TPOMBIILIJIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHMPYEMBIE PE3VJIbTATBI OCBOEHUS [TPOI'PAMMEBI 110 XUMUU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIbTATHI

®Ir'oC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
00y4alolMMHUCST NporpamMm cpejiHero obuiero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM M IpeAMeTHbIM). Hay4yHo-MeToauyeckol oOCHOBOM s
pa3spabOTKH IUIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHMs MPOrpamMM CpeaHEro OOLLero
00pa30BaHus ABISETCS CUCTEMHO-/ESITeIbHOCTHBIH MOAXO/I.

B cOOTBETCTBMM C CHCTEMHO-IEATENBHOCTHBIM IOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS IpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o0uiero 00pa3oBaHMsl BBIJEJICHBI CIIEAYIOLIHE COCTABIISIIOIINE:

0CO3HaHHE OOY4YalOIIMMUCS POCCUHCKON TIpaskJaHCKONM HMIEHTUUHOCTH —
FOTOBHOCTH K CaAMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEIEIIEHHIO;

HaJIMYMEe MOTHUBALIMU K O0YyUEHMUIO;

LeJICHANpaB/IEHHOE pa3BUTHE BHYTPEHHUX YOEXKIACHUM JTMYHOCTH HA OCHOBE
KJIFOYEBBIX LICHHOCTEH U MCTOPUYECKUX TPaJMLMK 6a30BON HAYKH XHMHH;

FOTOBHOCTH M CIIOCOOHOCTh OOYYaloIIMXCsl PYKOBOJCTBOBATLCS B CBOEH
ACATEIBHOCTH IICHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYLIMMHU LIEJOCTHOM
CUCTEME XMMHUYECKOro o0pa3oBaHusl;

HaJIMYME MPABOCO3HAHMS IKOJIOTHYECKON KYJIbTYPBl U CITIOCOOHOCTH CTABUTh
LI€JIM U CTPOUTD )KU3HEHHBIE TJIaHBbl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHs Mpeamera «XUMHS» IOCTHIAIOTCS B
CIMHCTBE Y4YeOHOW U BOCIUTATENBHON JEATENBHOCTHM B COOTBETCTBUM C
I'YMaHUCTUYECKUMH, COLIMOKYIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU
M WeajaMHd POCCHHMCKOro IpakJaHCKOro oOLIecTBa, NPUHATHIMH B OOLIECTBE
HOPMaMH W IpaBHJIAMH  [OBE/ICHHS,  CHOCOOCTBYIOLIMMH  Mpoleccam
CaMOIIO3HAaHMS, CaMOPa3BMTHSA M  HPABCTBEHHOI'O  CTAHOBJIEHWS  JIMUHOCTH
oOyuaromuxcs.

JInyHOCTHBIE  pe3ynbTaThl OCBOEHMS IpeameTa «XHMHS»  OTPakKatoT
C(OPMHUPOBAHHOCTL OITBITA I103HABATENBHOM M IIPAKTHYECKOH JeSTeNbHOCTH
00y4aromuXcs N0 peaau3alyi IPUHSTHIX B OOIIECTBE LIEHHOCTEN, B TOM UMCIIE B
YaCTH:

1) rpak1aHCKOro BOCHHTAHHA:

OCO3HAHMs 00YUAIOLIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00S3aHHOCTE}H,
YB@XEHHS K 3aKOHY U IIPABOIOPSIIKY;

IIpEACTABJICHUA O COLUAJIbHBIX HOpMax W TIIpaBUJIaX MEXJIMYHOCTHBRIX
OTHOILLIEHUH B KOJIJICKTUBE,



[oJy4aeMble 3HAHUS Ul aHaIM3a U OOBACHEHUs SBICHUH OKpYIKaloLIero M1upa
IPOUCXOAAIUMX B HEM U3MEHEHUH, YMEHHUS JleJlaTh 000CHOBAHHBIE 3aK/IFOYEHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMEIOUIMXCS JAHHBIX C LEJbI0  [MOJyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOIb30BaTh XHUMHUECKHE 3HAHUA JUIS
pelleHus NpodJieM B pealIbHbIX KU3HEHHBIX CUTYaLUsIX;

MHTEepeca K IIO3HAHUIO U UCCIIEJOBATENIbCKOM IeITEbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTH K  HENpPephIBHOMY  00pa3oBaHUIO U
camMo00pa3oBaHUI0, K AKTHUBHOMY IIOJIYYEHHIO HOBBIX 3HAHHUH 110 XHMHH B
COOTBETCTBHUHM C KU3HEHHBIMH NMOTPEOHOCTAMHU;

MHTEpeca K OCOOEHHOCTSAM TpyJa B pa3dIM4HbIX cdhepaxX MnpodheccHoHanbHOMN

JIeSITEJIBHOCTH.
METANIPEAMETHBIE PE3YJIbTATbI

MeTtanpeamerHble pe3ysnbTaThl OCBOSHUSI Y4eOHOrO npeamera «XUMHS» Ha
YPOBHE cpeiHero o0uiero o6pa3oBaHUs BKIIIOYAIOT:

3HaYMMble VI (QOPMUPOBAHMS ~ MHPOBO33pEHHs  OOyYaroLIUXCs
MEKAUCLHHUIUIMHAPHbIE (MEXKIPEAMETHbIE) OOIIeHAY HbIE MOHATHS, OTPaKAOLIHE
LeJIOCTHOCTh HAy4HOHW KapTUHBI MHUPa M CHeNU(UKY METONOB MO3HAHMS,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarepHs, BELIECTBO, SHEPIHUs, sBICHHeE,
Tpolece, CUCTeMa, Hay4YHbIH (akT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOpHsl, UCCIIC0BaHKE, HAOIIIOIeHHE, H3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBepcalbHble yueOHble NeHCTBHs (IIO3HaBaTe/bHbIE, KOMMYHUKATHBHbIE,

peryJsiTUBHbIE), obecneunBaronme GopmupoBatme (GyHKIMOHATBHOI
I'PAaMOTHOCTH M COLIMAJILHON KOMITETEHIIMH 00yYaroInXCs;
CIIOCOOHOCTh o0yuyarouuxcst MCII0JIb30BaTh OCBOEHHbIE

MEXIUCUUITAHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHHUBEpCalbHble yueOHbIE
JICUCTBUSI B TIO3HABATEJILHON U COIIMANIBHOM MpaKTHKe.

MeranpenMeTHble pe3yabTaThl OTPAXKalOT OBJIAJEHHUE YHHUBEpPCAJIbHBIMU
y4eOHBIMHM  I103HABATEIbHBIMH, KOMMYHHUKATUBHBIMH U PEryJssTUBHBIMU
JIEUCTBUSIMU.

OBnanenue YHHBepCalbHbIMHU y4yeOHbIMH NMo3HaBaTeJbHbIMHU
AEeHCTBHSIMH:

1) 6azoBble JIOrHYeCKHe NefiCTBHSA:

CaMOCTOSATEIBHO  (OpPMYNMPOBAaTE ¥ AKTyalM3MpOBATh npobJemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeeJISATL LEIH JEATE/IbHOCTH, 3a/laBas IMapaMerTpbl W KPUTEpUU KX
JIOCTHIKCHHSL, COOTHOCHTD PE3YJIbTaThl ACATEIIbHOCTH C MOCTABJIEHHBIMH LIC/ISAMMU;

MCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MNPUEMBI JIOTUYECKOrO MbILUICHUS —
BBIACJIATE XapaKTEPHBIC NPU3HAKU NOHATHH M YCTaHABIMBATH MX B3aUMOCBS3b,



MCIOJI30BaTh COOTBETCTBYIOLIUE MOHATUSA Ul OOBSICHEHUS OTIENbHBIX (PaKTOB U
SIBJICHUM;

BbIOMpaTb OCHOBAaHUS W KpPUTEPUM MANsl KJIAcCM(PUKALMKU BELIECTB MU
XUMHUYECKUX pEeaKLIUH;

YyCTaHAB/IMBAaTh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXKIY H3y4daeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXAEHUs (MHAYKTUBHBIE, JeJNYKTHBHbBIE, I10
AHAJIOTWM), BBIABIATH 3aKOHOMEPHOCTHM M IPOTUBOPEYMS] B pacCMaTpHBAEMbIX
SIBJICHUSIX, (POPMYJIMPOBATh BBIBOJIBI U 3aKIIIOUCHHUS;

IPUMEHSATE B IIPOIECCEe ITO3HAHUS, UCIOJIb3YyeMble B XUMHUU CHUMBOJIMYECKUE
(3HaKoOBbIE) MOJIENIH, TPe0OPa30BBIBATH MOEIIbHBIE TIPEACTABICHHS — XUMHUECKHUIL
3HaK (CMMBOJI) DJIeMEHTa, XuMH4eckas (GopMysa, ypaBHEHHE XUMHUECKOi
peakuuMd — MpPH pPEelIeHMH YyueOHBIX I03HABATENILHBIX W IPAKTUYECKHUX 3ajad,
IPUMEHATh HAa3BaHHbIC MOJCJbHBIC TPEJICTABICHHMS /U1 BbIABICHHS XapakTepHbIX
MPU3HAKOB H3Y4YaeMbIX BELIECTB U XUMHUUYECKUX PeaKIMil.

2) 6a3oBble uccJie10BaTeIbCKHE 1€HCTBHSA:

BJIaJIeTh OCHOBAMH METOJOB HAY4YHOI'O IMO3HAHUS BEIIECTB M XUMMUUYECKHX
peaKIuii;

(GopmyIMpoBaTh HeU U 3aJa41 UCCIIE0BAHUs, UCIIOIB30BATh [TOCTABIEHHbIE
M CaMOCTOSITENIBHO C(OPMYJIMPOBaHHBIE BONPOCHI B KauyeCTBe WHCTPyMEHTA
[103HAaHUSI U OCHOBBI JUlSl ()OPMUPOBAHHUS THIIOTE3bI 110 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKIEHUH,

BIAJIETh HABBIKAMM CAaMOCTOSITCNIBHOIO IUIAHUPOBAHHS W I[IPOBEICHHUS
YICHUYECKUX IKCMEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIONATH 32 XOJIOM
[pouecca, CaMOCTOATeIBHO IPOTHO3UPOBATh €ro pesysbrar, (pOpMyJHPOBATH
0000111eHNS 1 BBIBO/IbI OTHOCUTEBHO IOCTOBEPHOCTH PE3YJIbTATOB MCCIIeN0BAHKS,
COCTaBIIATh OOOCHOBAHHBIH OTUET O NpoJieanHol paboTe;

npuoOpeTaTh ONbIT YYCHUYECKOW HCCJIE0BATEIbCKON M [IPOEKTHOM
ACSATENILHOCTH, MPOSABIATE CIOCOOHOCTH W TOTOBHOCTB K CaMOCTOATEIBLHOMY
IOUCKY METOJOB pELICHHMs MPAaKTUYECKHX 3a]ad, NPUMEHEHHIO pa3IMYHbIX
METOJI0B IIO3HAHMUSI.

3) paGoTa ¢ nHpopmanueii:

OPUCHTHPOBATLCS B PA3IMYHBIX HCTOYHMKAX HHMOpMauuu (HayuHo-
nomyJsipHast  JIUTepaTypa XHMHYECKOrO COJEp)KaHMs, CIIPaBOYHbIE [OCOOUS,
pecypcel MHTepHeTa), aHANIM3UpOBaTh MHGOPMALMIO PA3THUYHBIX BHIOB U bopm
MpeICTaBIeHUSs, KPUTUUECKH OLIEHUBATH ce JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;



FOTOBHOCTH K COBMECTHOM TBOPYECKOH JESITEeNbHOCTH IIPU CO3AaHUH
y4eOHBIX MPOEKTOB, PEIIeHUH y4eOHBIX W IMO3HABATEJbHBIX 3aa4, BHITOJHEHHH
XUMUUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTh W TNPUHMMATh MOTHBBI, HAMEPEHHs, JIOTHKY U
apryMEHTBI APYTUX MPU aHAIU3€E Pa3IUUYHbIX BUIOB YUeOHOU AesATe/IbHOCTH;

2) NaTPHOTHYECKOTO BOCIIHTAHHS:

LICHHOCTHOIO OTHOLUEHUSI K MCTOPUYECKOMY M HAy4YHOMY HAacJIeIHIo
OT€UYECTBEHHOW XUMUH;

YBaXKE€HHs K IIPOLECCY TBOpPYECTBA B 0O0JIACTH TEOPUHU M MPAKTHUYECKOTO
PUMEHEHHUST XUMHUH, OCO3HAHMs TOrO, YTO HOCTHIKEHMs HAYKU €CThb pe3yJbTaT
JUIATEJIBHBIX ~ HAOMIOAEGHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIbHBIX  [MOMCKOB,
MOCTOSIHHOIO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEepeca M I103HaBaTEJbHLIX MOTHBOB B IIOJYYEHHUHM U IOCJIELYIOIIEM
aHanu3e MHQOpPMALUU O MEPeOBbIX JOCTIKEHHUSIX COBPEMEHHON OTEYeCTBEHHON
XUMUH;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIHTAHHSA

HPABCTBEHHOI'O CO3HAHUSI, ITUYECKOTO MOBEACHHUS;

CIMIOCOOHOCTH OLIEHHBATh CUTYallMH, CBSI3aHHbIE ¢ XUMHYECKUMH SIBJICHUSIMH,
M [IPUHUMATL OCO3HAHHbBIE PEUICHHs], OPUEHTUPYSCh HAa MOPaJIbHO-HPABCTBEHHbIE
HOPMbI ¥ LIEHHOCTH;

FOTOBHOCTHU OLCHHWBaTbh CBOE MOBEJEHHE M IOCTYNKH CBOMX TOBapulilel ¢
MO3ULKH HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IIOCJEACTBUH HTHUX
[TOCTYTIKOB,

4) popmMHpPOBaHHS KYJIbTYpPbI 3/10POBbL:

[TIOHMMaHMsl LEHHOCTEH 3a0poBoro M OeszomacHoro obpasa KH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOLIEHHSI K COOCTBEHHOMY (DHU3MUECKOMY M
IICUXUYECKOMY 37J0POBBIO;

coOmoneHust npaBuil Ge30MacHOro oOpalleHHss ¢ BEWECTBAMH B ObITY,
[MOBCEAHEBHOM XU3HU U B TPYAOBOH JI€ATEIHHOCTH;

[IOHHUMaHMUsl UEHHOCTH IMpPaBWJ MHIAMBUAYAJIBHOIO U  KOJJIEKTUBHOTIO
0e30I1acHOro NOBEICHUS B CUTYALIMSX, YTPOKAIOLINX 3/I0POBBIO U KU3HHU JTHO/IEH;

OCO3HAHHMs I10CJICJCTBUI W HENPUSITHS BPEAHBIX HPUBbIYEK (yl1OTpedIIeHMS
QJIKOr0JIsl, HAPKOTUKOB, KypeHHUst),

S) TpynoBoro Bocnutanus:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEN0BATEIbCKOM
JICATENIBHOCTH, ~ OOLIECTBEHHO TONE3HOM, TBOPYECKOW W APYrMX —BHuax
JIeSTCIbHOCTH;

YCTAaHOBKHM Ha AaKTUBHOE Yy4YacTHE B pELICHWH [PAKTHYECKUX 3a/1au
COLMAIPHOM HAIPABIEHHOCTH (B PaMKaX CBOETO KJlacca, LIKOJbI);



MHTEpeca K NPaKTHYECKOMY HU3YYEHHUIO NpOopeccuid pa3jnyHoOro pojaa, B TOM
YHCJIe Ha OCHOBE NIPUMEHEHUS NTPEAMETHBIX 3HAaHUU 10 XUMUH;

YBaXE€HUS K TPYAY, JIIOASIM TPYJa U pe3yibTaTraM TPYIAO0BOU JAeATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOPY HMHJIMBUAYaJbHOM TpaeKTOpHH
obpaszoBanusi, Oyayuiedl npodeccuu U peanu3aliii COOCTBEHHBIX KM3HEHHBIX
[JIAHOB C y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, UHTEPECOB M
norpedHoOCTEeN o0lLecTBa;

6) 7K0/10rHYeCcKOro BOCMUTAHHSA:

OKOJIOTHYECKH 11eJIeCO00pPa3HOr0 OTHOLIEHUS K NPUPOJe, KaK HCTOYHMKY
CYLLIECTBOBAHMUS )KU3HU Ha 3eMJIe;

MOHUMMAaHMUs TIJI00AJBHOrO XapakTepa 3KOJOTMUECKHUX IpobieM, BIIMSHMS
HKOHOMHYECKHUX ITPOLECCOB Ha COCTOSHUE MPUPOJHON U COLMAIILHON CPE/Ibl;

OCO3HaHUs HEOOXOJMMOCTHU MCIIOJIB30BAHMS JAOCTHXKEHMH XHMHUH JUls
pelieHus: BOIPOCOB pallMOHAIBHOTO MTPUPOIOTIONB30BAHMUS;

aKTUBHOTO  HEMpPUATHS  JEMCTBUM, NPUHOCSILMX BpeJ  OKpYy)Karoliei
MPUPOJHON Cpezle, YMEHHUSI IPOrHO3MPOBATh HEOJIAroNpHUsATHLIE 3KOJOTMUYECKHE
MOCJICICTBUS MTPEANPUHUMAEMBIX NEHCTBUM U NPEIOTBpAIaTh UX;

HaJIM4YMsl Pa3BUTOTO SKOJIOTHYECKOTO MBILIJIEHHUS, 3KOJIOTHYECKOM KYJIbTYphl,
OnbITa NeSTeJIbHOCTH 9KOJIOTUYECKOU HaIlpaBJIEHHOCTH, YMEHHUs
PYKOBOJICTBOBATbCS MMH B [03HABATE/IbHOM, KOMMYHUKATUBHOW M COLIMATIbHOM
[paKTHKE, CMOCOOHOCTH M YMEHHMs aKTHBHO IPOTUBOCTOATH  HJICONOTHH
xemohobuu;

7) UEHHOCTH HAY4YHOI'0 MO3HAHHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPaKTHKH;

MOHWUMaHUsl CreUupUKM XUMHMH KaK HayKd, OCO3HaHUs e& poid B
(bOopMHpOBaHHH pALMOHANBLHOTO HAYYHOIO MBIIUICHHS, CO3JaHUH LEJOCTHOrO
peJCTaBlIeHHsT 00 OKpY)KarolleM MUpe KaK O eIHHCTBE TNPUPOJBLI U YelOBEKa, B
I03HAHWH TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHHH INpoGiieM COXpaHeHMUs
IIPUPOIHOTO PABHOBECHSI,

YOCKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHM JUIS  COBPEMEHHOIA
UMBHIM3ALMK: B €€ TyMaHHCTUYCCKOM HANpaBIEHHOCTH K BaXHOW pOJIH B
CO3/IAHHH HOBOM 0a3bl MaTepHANIbLHON KyJIbTYPb, PeLeHHH [106aNbHbIX 1PobIieM
YCTOHYMBOIO Pa3sBUTHsl YCIOBEUECTBA — ChIPLEBOMH, SHEPreTHUECKON, MUILEBOH 1
OKOJIOTHYECKOH Oe30MacHOCTH, B Pa3sBUTHH MeIMLMHbI, 00ECIeYeHUH YCI0BHi]
YCICIIHOrO0 TpyJa M 93KOJIOTUYECKHM KOMMOPTHOMW KM3HHM KaXJIOro ujeHa
o0111ecTBa;

CCTECTBEHHO-HAYYHOH TPAMOTHOCTH: MOHHMAHHUsS CYLIHOCTH METOIOB
MMO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTHM HCIOJb30BaTh



(GopMyIHMpoBaTh 3anpockl ¥ NPUMEHSTh Pa3jinyHble METOMBI IIPU MOMCKE U
otbope uHQOpMaLUK, HEOOXOIUMOW Ul BBIMNOJHEHHUS yueOHBIX 3aj1au
ONpee/IEHHOIO TUIA;

NpUOOpETaTh ONBIT HCIONB30BAHUSA HH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTMH M pa3jIMYHbIX [NIOUCKOBBIX CHCTEM;

CaMOCTOSATEbHO  BBIOMpAaTh  ONTHUMalbHYIO  (OpPMY  [peJCTaBJIEHHS
uH(OpMauuu (CXeMbl, rpadHKu, AMAarpaMMbl, TaOJIULIbI, PUCYHKH U ApYTHE);

HCTIONBb30BaTh HAY4YHBIM s3BIK B KayecTBe CpeAcTBa Npu paboTe ¢
XUMHUYECKOH HMH(pOpMalLMed: MPUMEHATh MeXIpeaMeTHble ((usndeckue U
MaTeMaTUYeCKUe) 3HAKK U CUMBOJIBL, (POpMYIIbl, a00peBUATypbl, HOMEHKIIATYPY;

MCIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE Cpe/CTBA
HarjsIHOCTH.

OsyaseHne yHHBepPCAJIbHBIMH KOMMYHHUKATHBHBIMH ACHCTBUSIMH:

3a71aBaTh BOIPOCHI 110 CYIIECTBY 00CYXJAaeMOM TEMBI B XOJ€ JUanora W/uiu
JIMCKYCCUM,  BBICKa3biBaTh  WJEH, (OPMYJIMPOBATH  CBOM  MPEIOKEHUS
OTHOCHTEJIbHO BBINTOJIHEHHSI IIPEAJIOKEHHOM 3a/1auH;

BBICTYIIATh C MPE3EHTAIMEN pe3y/bTaTOB I[103HABATEILHOW AEeATEIbHOCTH,
MOTY4€HHBIX CAMOCTOSATEJIBHO UJTH COBMECTHO CO CBEPCTHUKAMM TPH BbIMOJIHEHUU
XUMHYECKOr0 3KCIICPUMEHTA, MPAKTUYECKON paldOThl MO HCCIELOBAHUIO CBONCTB
M3y4aeMbIX BELIECTB, pealM3alui y4eOHOro npoekta U (HopMyJIUpOBaTh BBIBO/IbI
10 pe3ynbTaTaM IPOBEACHHBIX HCCIEAOBAHUNA MYTEM COIJIACOBAHUS TMO3UIMIH B
XoJe 00CyX1eHUsI 1 0OMeHa MHEHUSMHU.

Osyazenne yHHBepCaJIbHBIMH PEryJIITHBHBIMH AefiCTBHSIMM:

CaMOCTOSITEIbHO  IIAHMPOBaTb W OCYLIECTBJIATL CBOIO [103HABATELHYIO
ACSTCIIBHOCTD, ONpenensas e€ Leld M 3alauyd, KOHTPOIUPOBATH M 10 Mepe
HEOOXOAMMOCTH ~ KOPPEKTHPOBAaTh IMpe/UlaraeMblii  alrOPUTM  JeHCTBHIA npu
BBINOJIHEHUH  y4eOHBIX M MCCIIENOBATENbCKUX 3ajau, BbIOMpaTh Hanbosee
9(pdeKTUBHBIA CMOCOO MX peleHHst ¢ y4ETOM MOMy4YeHHs HOBBIX 3HAHUH O
BCUICCTBAX U XUMHYECKHUX peaKLusiX;

OCYIIECTBIIATb CAMOKOHTPOJIb CBOEH JIEATE/IbHOCTH Ha OCHOBE camMOaHaln3a
U CAMOOLIEHKH.

INNPEIMETHBIE PE3YJIbTATDI
10 KJIACC

IlpenmerHble  pesysnbTathl  OCBOGHHs Kypca «OpraHHdecKkas XHMUS
OTpaXkaroT:

COPMUPOBAHHOCTL  NIPEACTABNCHUH O  XMMHYECKOH  COCTaBIISIOLICH
CCTECTBEHHO-HAyYHOH KapTUHBI MHpa, POJM XUMMU B T[O3HAHMU SBJICHHUIA



NPUPOAbl, B  (OPMUPOBAHMM MBILUICHUS ¥ KYJbTYPbl  JIMYHOCTH, €&
(yHKLIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOM ISl peIlleH sl TPAKTUYECKMX 3a/1a4
¥ 9KOJIOTMYECKH ODOCHOBAHHOIO OTHOLIEHHUSI K CBOEMY 3JI0POBBIO M NPUPOJHOMN
cpene;

BJIaICHHE  CUCTEMOM  XMMMYECKMX  3HAHWH, KOTopas  BKJIIOYaeT:
OCHOBOTIOJIAraloOlMe TOHATHA (XMMHUYECKUH DSJIeMEHT, aToM, JJIEKTPOHHAas
000J104Ka aToma, MOJIEKYJ1a, BAJIGHTHOCTh, JJIEKTPOOTPULIATETLHOCTE, XMMHYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BépHyTas WM COKpallEHHasi), MOJib, MOJSIpHasl
Macca, MOJIAPHBIA 00BEM, YIJIEpOAHBIM cKejeT, (GyHKUMOHA bHAs TpyIa,
pajivKal, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUH PsiZl, TOMOJIOTH, YTIJIEBOAOPO/IbI,
KHCJIOPOA M a30TCOAEp)Kalie COEAUHEHHs, MOHOMEp, IOJUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUU U 3aKOHBI (TEOPUSI CTPOEHUS
opranrueckux BewmecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKMH $3BIK XUMHH;, MHPOBO33PEHYECKHE 3HAHUS,
Jexallde B OCHOBE IIOHMMAHHUS INPUYMHHOCTH K CHCTEMHOCTH XUMHUYECKHX
SIBJICHUH, (AaKTONOrM4ecKHe CBEJEHHMS O CBOWCTBAX, COCTaBe, MOJAyYeHHH W
0e30MacHOM HCIONB30BAHUM BAXKHEHIIMX OPraHMYeCKHX BELIECTB B OBITY M
IPAKTUYECKON JIeSTENIbHOCTH YeIOBeKa,;

C(hOPMHUPOBAHHOCTL YMEHMIl BBISBJIATb XapakTepHble MNPHU3HAKHM [OHSTHI,
YCTaHaBJIMBaTh UX B3aWMOCBsI3b, MCIIOJIL30BAThL COOTBETCTBYIOIIME TTOHSTUS TIPH
OMHUCAHUHM COCTaBa, CTPOCHUS U MpPeBPAlLEHUH OpraHMYecKUX COeIMHEHHI;

C(OPMUPOBAHHOCTL yYMEHMH HCIONB30BATh XMMUYECKYIO CHMBOIMKY JUIs
COCTaB/JEHUsI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pPa3BEPHYTOH, COKpaILEHHOI)
(GopMys  OpraHMYECKHUX BEIIeCTB M  yYPaBHEHHH XHMHYECKMX peaKiuii,
M3rOTaBIMBATh MOJENH MOJIEKYJl OPraHUYECKUX BEIIEeCTB IS WUTIOCTPALUHU X
XMMHUYECKOI0 U NMPOCTPAHCTBEHHOIO CTPOEHUS;

C(OPMUPOBAHHOCTh YMEHHH YCTaHABIMBATH MPUHAIEKHOCTh HM3YUEHHbIX
OPraHM4eCKMX BEIUeCTB [0 KX COCTABY M CTPOGHHIO K OINpeneEHHOMY
Kl1accy/rpynre  CoeMHeHHH (yriIeBOAOPOIBI, KHCIOPOA M  a30TCOACPIKALIME
COC/IMHEHUSI, BBICOKOMOJIEKYJIIPHBIE COEJIMHEHHs), [aBaThb MM Ha3BaHUs [0
cucremarndeckoit Homenknatype (IUPAC), a takkxe NpuBOAUTL TpUBHAIBbHbIE
Ha3BaHMS OTJEJIBHBIX OPraHWYeCKUX BELIeCTB (ITHIIEH, NPOINUIEH, alleTHIIEeH,
ITUJICHTIIMKOIIb, TIMLEPHH, (eHos, hopMaiblIeril, aueTanbieru, MypaBbUHas
KHCJI0Ta, YKCYCHasl KUCIIOTA, OJIEMHOBAsA KMCJI0Ta, CTeapUMHOBAs KUCIIOTA, [JII0KO34,
(bpykTO3a, Kpaxmall, LeJUI0J103a, IIMLHUH);

CHOPMHUPOBAHHOCTb YMEHHSI ONPEENATh BHUABI XUMHYECKOH CBSI3U B
OPraHUYeCcKUX COCAUHEHUsIX (OAMHAPHBIE U KPAaTHEIE);



COPpMHPOBAHHOCTL  YMEHMH  cobiosarh  mpaBuia  9KOJOIMUYECKH
11€J1eCO00pa3HOro 1MoBeAeHUss B OBITY U TPYNOBOH JEATENBHOCTH B LENAX
COXPaHEHHUsl CBOEro 3JI0POBbsA U OKPYXKAIOLIEH NPUPOJHOH Cpe/bl, 0OCO3HABAThH
OIIACHOCTh BO3JEHCTBUS Ha JKUBBbIE OPraHU3MBI OIPeNeEHHBIX OPraHUYECKHUX
BEIIECTB, MMOHMMas cmblca nokasarens 11K, moscHsATe Ha npumepax CrocoObl
YMEHBIIEHUS! M MpPeAOoTBpallleHHuss HUX BPEJHOTO BO3JCHCTBHUS HA OpraHU3M
ueJIoBeKa;

JUI 00y4YaroIMXCsl ¢ OFPaHMYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
IIPUMEHATh 3HaHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAax IIO3HAHMS BELIECTB U
XUMHUUYECKUX SIBICHUH;

JUISL  CIeNbIX M ciaboBUAALIMX OOydaloUIMXCsl: yYMEHHE MCII0JIb30BaTh
peiabeHO-ToUeUHYI0 cucTeMy obo3HaueHuit JI. Bpaitns ais 3anucu XMMHUECKHX

(Gopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUsI Kypca «OOiias M HeopraHuueckas
XUMUSD» OTPpakaroT:

C(OPMUPOBAHHOCTh  NPEACTABICHUN: O XHMHUYECKOH COCTABISIOLIEH
CCTECTBEHHO-HAYYHONH KapTUHBI MHpPA, POJH XUMHH B [I03HAHUU SBIICHUMH
NpUupoAbl, B (HOPMUPOBAHUH MBILUIEHUS U KyJIbTypbl  JIMYHOCTH, €&
(yHKIMOHATBHON IPaMOTHOCTH, HEOOXOIUMOM 1St PEILIeHUs NIPAKTUYECKUX 3a1a4
M IKOJIOTHYECKH OOOCHOBAHHOIO OTHOILEHUSI K CBOEMY 310POBBIO U NPUPOJIHOM
cpene;

BJIaJICHUE CUCTEMOM XUMHUYECKUX  3HAHHUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraloIMe MOHATHS (XHUMHUYECKMH SJIEMEHT, aToM, M30ToI, S-, p-, d-
3JCKTPOHHbIC OpOMTaNM AaTOMOB, WOH, MOJIEKYJA, MOJIb, MOJISIPHBIA  00DBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD, CTEIEHb OKUCIEHMS, XUMUUECKas CBSA3b
(KOBaJIeHTHasl, HOHHAs!, METAJJINYeCKas, BOJIOPO/IHAS ), KpUCTAJIMYeCKasl peléTKa,
THIBI  XMMHMYECKHX — pPeaKkLUUH, pacTBOp, 3JIEKTPOJMUTHI,  HEIIEKTPOJIMUTHI,
SJICKTPONTUTHYECKAs ~ IUCCOLMALMS, OKHCIUTENb, BOCCTAHOBHUTEb, CKOPOCTh
XMMHYECKOH peakluk, XUMHYECKOe DPaBHOBECHE), TEOPUH U 3aKOHbI (Teopus
DJIEKTPOIUTHUECKOM JUCCOLMalUM, Iepuoandeckuii 3akon JI. U. Menpeneesa,
3aKOH COXpaHCHHsI MacCChl BELIECTB, 3aKOH COXPAHEHMs U MPEBPALICHHUS SHEPIUH
MpU XUMHYECKMX pEaKLHsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XHMHH,
MHPOBO33PCHYECKUE 3HAHMSA, JIeXKAIIHe B OCHOBE MOHHUMAHHs MPUYMHHOCTH M
CHCTEMHOCTU XMUMHYECKUX SBJIEHUH, (DAKTOJOrMYECKUe CBEAECHHUS O CBOMCTBAx,
COCTaBe, MOJIYYeHUH U 0€30MacHOM MCIIOJIB30BAHUHU BaXKHEMIINX HEOpraHUYecKux
BEIIECTB B ObITY U MPaKTUYECKON NeATEeIbHOCTH YeJIOBEKa;



c(DOPMUPOBAHHOCTh YMEHHH BBISBISThL XapakTepHble MPU3HAKK MOHATHI,
YCTaHABJIMBaTh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIME MOHATUS TIPH
OTNMCAaHUM HEOPraHUYECKUX BEIIeCTB U UX NpeBpalleHUH;

c(OPMHUPOBAHHOCTb YMEHHUH HCIOJB30BATh XMUMHUYECKYK) CHMBOJIMKY JUIs
COCTaBJIE€HUS  (QOpPMyJl  BELIECTB M  YPABHEHUM XUMHYECKHUX  peakiui,
cucrematuieckytro HomeHknatypy (IUPAC) u TpuBHMasibHBIE Ha3BaHMS OTAEIbHBIX
HEOpraHU4eCKUX BeLIeCTB (yrapHbli ras, yrieKUCIbld ra3, amMMHak, ramésas
U3BECTh, HeraléHasi U3BeCTh, IUTheBast CO/la, TUPHUT U IpYTHE);

C(hOPMUPOBAHHOCTh YMEHUH ONpPEeNessiTh BAJIEHTHOCTh M CTEIEHL OKUCICHHUS
XMUMHMUYECKUX 3JIEMEHTOB B COEJIMHEHMSIX Pa3IMYHOTO COCTaBa, BUJ XMMHUECKON
CBSI3U (KOBaJIeHTHAas, MOHHAs, MeTallInueckKasi, BOJJOPO/IHASI) B COEAMHEHMUSAX, THII
KPUCTAJUIMYECKON peIIETKY KOHKPETHOrO BellecTBa (aTOMHasi, MOJIEKYJIsSpHas,
MOHHAsl, METAJNIMYEeCKast), XapakTep Cpe/lbl B BOJHBIX pAacTBOPAX HEOPraHUYECKHX
COEJIMHEHUH;

c(hOpPMUPOBAHHOCTh YMEHHUH yCTaHaBJIUBaTh NPHUHA/UIE)KHOCTh
HEOPraHMYEeCKUX BELIECTB [0 KX COCTaBY K OMNpeJe’€HHOMY Kiaccy/rpyrre
COCJIMHEHHUH (ITPOCThIE BEILECTBA — META/UIbl U HEMETalJIbl, OKCH/Ibl, OCHOBAHMUSI,
KHCIIOTBI, aM(OTEPHbIE TUAPOKCHUIBI, COJIH);

c(hOPMUPOBAHHOCTb YMEHUH PAaCKPBIBATH CMBICII [IEPHOANYECKOT0 3aKoHa /1.
V. MeHnieneeBa 1 IeMOHCTPUPOBATh €r0 CHCTEMAaTH3HUPYIOLLYIO, 00BIACHUTETBHYIO
¥ IPOrHOCTUYECKYIO (DYHKLINH;

C(OPMUPOBAHHOCTh yMEHHMH XapaKTepH30BaThb JJEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHUX 3JIeMEHTOB 1-4 nepuonoB Ilepuoauueckodl cucTembl
Xumuueckux snementoB [l M. Menneneesa, ucnosns3yst mowsitus «s-, p-, d-
JIEKTPOHHBIE opoUTATHY, «IHEpPreTHYECKHe YPOBHMY, OOBSICHATH
3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XUMHMUYECKHUX DJIEMEHTOB U UX COeIMHEHMI
1o nepuojam u rpynnam llepnoanyeckoi cuctemsl Xumuueckux snementos J[, U,
Menpaeneesa;

C(OPMHUPOBAHHOCTL ~ yMEHMH  XapakTepu3oBaTh  (OMMCBHIBATH)  OOIIMe
XMMHYECKHE  CBOHCTBA  HEOPraHMYECKMX BELIECTB  pa3IMUHBIX  KIacCOB,
OATBEPXKAATh CYIECTBOBAHHE T'EHETHYECKOH CBS3M MEXKIy HeOpraHHYeCKHMH
BELIECTBAMH C IIOMOIIBIO yPABHEHHI COOTBETCTBYIOIMX XMMUUECKUX DKLU,

c(OPMUPOBAHHOCTD YMEHHUS KIaCCH(PUIMPOBAT XHMHUYECKHE peakuuu Io
PasIMYHBIM NpU3HAKaM (YMCIy U COCTaBy pPearupylollMX BELIECTB, TEIIOBOMY
d(QheKTy peaKlUud, U3MEHEHHIO CTEleHel OKMCIEHHUs 3JIEMEHTOB, oOpaTumocTH
peakluH, y4aCTHIO KaTalau3aropa);

COPMUPOBAHHOCTL YMEHHIl COCTABIATH ypaBHEHHsSI peakiiyii Pa3IUYHBIX
THIOB, IOJIHBIC W COKPALIEHHBIC YPABHEHHUS PEaKLUit HOHHOrO 06OMeHa, YYHThIBas
YCJIOBHSI, IIPU KOTOPBIX 3TH PeakLHK UIYT 10 KOHLIA;



ChOPMHUPOBAHHOCTb yMEHHSI MPUMEHSTb [OJOXEHUS TEOPUHM CTPOEHHUS
opranudeckux Beuects A. M. byTiepoBa st 0ObSICHEHHUS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPaHEHHSI MACChl BELIECTB;

COPMMPOBAHHOCTh ~ YMEHMH  XapaKTepu3oBaThb  COCTAaB,  CTPOEHME,
(GusMyeckue M XHMMHYECKHE CBOWCTBA TUIHYHBIX IMpPEACTaBUTENIEH pa3iduHbIX
KJIaCCOB OpPraHMYECKUX BEIUECTB (MeTaH, 3TaH, ATUJEH, NPOIHIEH, aleTHJIEH,
Oyraauen-1,3, metunOyranuen-1,3, OeH30Jl, MeTaHOJ, JTAHOJ, STHJIEHIVIMKOJIb,
MIMLEpHH, (BeHoul, aleTalbJern, MypaBbUHas M YKCYCHas KMCJIOTBI, MIIOKO3a,
Kpaxmaji, 1eJUII0JI03a, aMUHOYKCYCHAst KACJIOTA), HINIFOCTPUPOBATh MEHETHYECKYIO
CBsI3b MEXKIYy HMMM YPaBHEHHSMH COOTBETCTBYIOLIMX XUMHUECKHX pEaKUui ¢
MCTIOJIB30BAHUEM CTPYKTYPHBIX (POpMY.JT;

C(hOPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh UCTOUHHKH YIJIEBOAOPOIHOIO
Cbipbst  (He(Th, NPUPOAHBIA ra3, yroib), CcIOCOOBI WX MepepabOTKU U
MPaKTUYECKOE IIPUMEHEHUE IPOYKTOB IepepaboTKH;

C(OPMHUPOBAHHOCTh YMEHHH MPOBOAUTH BBIYMCICHUS 1O XUMHYECKMM
YpaBHEHHsIM (Macchl, 00bEMA, KOIMYECTBA MCXOJHOrO BELIECTBA WJIM NPOIYKTa
peaklMu MO H3BECTHBIM Macce, O0BEMY, KOJHYECTBY OJHOIO M3 HCXOMIHBIX
BELIECTB WJIU NPOAYKTOB PeaKItu);

C(hOPMHUPOBAHHOCTb YMEHHH BNAJETh CHCTEMON 3HAHUH 00 OCHOBHBIX
METOZaX HayYHOrO MO3HAHHUsI, UCTIOJIb3YEMBIX B XUMHHU MPH U3YYEHHH BELIECTB U
XMMHYECKUX sIBJICHUH (HaOmoIeHne, U3MepeHne, JKCTIePUMEHT, MOJIETMPOBaHHe ),
MCII0JIb30BATh CHCTEMHbIC XUMHYECKHE 3HAHMS JJs [PUHSTHS peLIeHHH B
KOHKPETHBIX JKH3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEHIECTBAMM U  HX
[IPUMEHEHHEM;

C(hOPMHPOBAHHOCTh YMEHHH COOIIFOATh NIPaBHIa MOIb30BAHMS XUMUYECKOI
MoCy[0if 1 J1abOpaTOpHBIM O00OPYJOBaHHEM, a TaKXKe IpaBuUIa oOpailieHus ¢
BELIECTBAMU B COOTBETCTBHU C MHCTPYKUHMSMM IO BBIIOJHEHHIO J1abopaTOPHbIX
XUMUYECKHUX OIIBITOB;

C()OPMMPOBAHHOCTh YMEHHM I[UIAHUPOBATH U  BBINOMHATH XHUMUUYECKHI
OKCIHEPUMEHT (IIpeBpallleHUs] OPraHUYeCKUX BELEeCTB [PH HarpeBaHuH, [OJIy4YeHHe
OTHIICHA W M3y4YEHHE ero CBOMCTB, KaueCTBEHHbIE pEaKUMH OpraHUYeCKHX
BELIECTB, JI€HATypalusi Oe/KOB IPU HarpeBaHHH, L[BETHbIE peaKLHH 0eskoB) B
COOTBETCTBMM C TpPaBUJIAMM TEXHHKH O€30MaCHOCTH IMpU  OOpalleHHH
BELIECTBAMH U J1abOpaTOpHBIM 000pyJOBaHHEM, MNpeCTABISTH pe3yJbTaThl
XMMHYECKOro SKcrepuMeHTa B (opme 3alucu ypaBHEHHUH COOTBETCTBYIOLLHX
peakuuii u GOpMYJIIMPOBATE BbIBO/Ibl HA OCHOBE ITHX pe3yJIbTaToB;

C(hOPMHUPOBAHHOCTb YMEHHUH KpPUTHUECKH aHaJIM3UPOBATh XUMUYECKYIO

MH(QOPMALIMIO, MOJNYy4YaeMyl0 U3 Pa3HBIX HCTOUYHMKOB (cpeacTBa  MaccoBoi
uHopmanuu, HTepHeT U Apyrux);



C(hOPMHUPOBAHHOCTL YMEHHH MPOBOJAUTH PpEaKLHH, [OATBEPKAAIOLINE
KAQ4YeCTBEHHBIM COCTaB pa3IM4YHBIX HEOPraHMYECKHUX BEIECTB, pPacllo3HaBaTh
OTBITHBIM ITyTEM HOHBI, MIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHHYECKUX
BELLECTB;

COPMUPOBAHHOCTL ~ YMEHUH  PACKPbIBATH  CYLIHOCTH  OKMCIIUTENbHO-
BOCCTAHOBHUTEJILHBLIX PEAKIMH MMOCPEJICTBOM COCTABIIEHUS JICKTPOHHOro OajaHca
YTUX peaKlui;

cOpPMUPOBAHHOCTb YMEHUH OOBSACHATH 3aBUCHMOCTb CKOPOCTH XUMHYECKOi
peakluy OT Pa3Iu4YHbIX (PaKTOPOB; XapaKTep CMELIEHHUS] XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMMOCTH OT BHeILIHero Bo3aeictsus (npunuur Jle [llarenne);

C(hOPMUPOBAHHOCTHL YMEHHH XapaKTepu30BaTb XHMHYECKHE TPOLECCH,
JieKalllie B OCHOBE IIPOMBILUIEHHOIO IOJYYEHHUsI CePHON KMCIIOThbI, aMMHaKa, a
TaK)Ke CPOPMUPOBAHHOCTH INpPEACTaBICHUH 00 OOLIMX HAYYHBIX MPUHLMIIAX M
YKOJIOTHYECKHUX MTpodIeMax XMMUUECKOT 0 IIPOU3BO/ICTBA;

C(OPMHUPOBAHHOCTh YMEHHM MPOBOAMTH BBIUUCIEHUS C HCIOJIb30BAHHEM
MMOHSITHSI «MaccoBasi JOJIs BELIEeCTBA B PacTBOPE», OOBEMHBIX OTHOILIEHHUH Ta30B
[IPY XHMHYECKHX PEAKIMsIX, MACChl BELIECTBA UM 00BEMA I'a30B 110 W3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM 00bEMY OJHOIO M3 y4acTBYIOLUMX B peaklUu
BCILECTB, TEMJIOBOrO d((peKTa peakluuh Ha OCHOBE 3aKOHOB COXPAHEHMS MAcChl
BCILIECTB, IIPEBPALEHUS U COXPAHEHUS SHEPIUH;

c(hOPMHPOBAHHOCTb YMEHHUI COOIIIOIATh IPAaBHJIA MONB30BAHMS XMMUYECKO
nocynoi U JabopaTtopHbIM 00OpPYIOBaHMEM, a TaKKe MpaBuila OOpAILeHHs C
BCIECTBAMU B COOTBETCTBHU C MHCTPYKLHMSIMH IO BBITOTHEHHIO J1aGOPaTOPHbIX
XUMHUYECKUX OITBITOB,;

C(hOPMHUPOBAHHOCTL YMEHHH IUIAHUPOBAaTh U BBIMOJHATE XMMMYECKUIl
OKCIIEPUMEHT (pasjioKeHHe MepOKCH/Ia BOJOPOaA B MPUCYTCTBUH KaTaiu3aTopa,
ONpPEE/ICHUE  CPEe/bl  PAcTBOPOB  BEIIECTB C IIOMOLIBIO  YHUBEPCATBHOIO
WH/IMKATOPa, BIMAHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH XMMUYECKON peakiui,
PeaklMH HOHHOTrO OOMeHa, Ka4yeCTBEHHble PeakUWH Ha Cyabdar-, kapOoHat- u
XJIOpUI-aHUOHBI, HAa KaTHOH aMMOHMs, PELIeHHEe IKCIEPUMEHTANbHBIX 3a/1au [0
Temam «Metamiby U «Hemerannbl») B COOTBETCTBMM C MpaBHiIaMH TeXHUKH
0e3011aCHOCTH NPU OOpAIEHHH C BELECTBAMHU U J1aG0paTOpHbIM 000opy/10BaHHEM,
PEACTABISTL  PE3YNIbTAThl XUMUYECKOTO OKCIEpUMEHTa B (opMme 3anmucu
YPaBHEHHH COOTBETCTBYIOLIMX PeaKLUd U (OpMyJIMPOBATb BBIBOALI HA OCHOBE
OTUX PE3yJIbTaTOB;

C(hOPMHMPOBAHHOCTh yMEHHUH KPHTHYECKH AHAJIM3UPOBATh XUMHUYECKYIO

MH)OPMALMIO, IONYYaeMYI0 M3 pa3HBIX HCTOYHMKOB (cpeacTBa  MaccoBoit
KOMMYyHHKaluu, IHTepHeT u n1pyrux);



cOpMHPOBAaHHOCTE ~ YMEHHH  COOMIOAAaTh  MpaBUNa  JKOJOrHYECKH
11enecoo0pa3Horo mnoBeleHHss B OBITY UM TPYHOBOM JEATENBHOCTH B LEJSX
COXpaHEHHUs] CBOEro 3JI0POBbS W OKDYXKAIOLIEH IPUPOIHON Cpelbl, 0OCO3HABATH
OMNACHOCTBb BO3JAEHUCTBUS Ha JKUBbIE OPraHU3MBbI ONIPEACIEHHBIX BEIECTB, TOHUMAs
cmbica nokaszarens IIJIK, moscHATe Ha mpumepax crnocoObl YMEHBLIEHUS U
[IpeOTBPALLEHUs UX BPEIHOr0 BO3A€HCTBUS HAa OPraHU3M YeJIOBEKa;

JUIsl 00y4arolmMXCsi ¢ OrpaHMYE€HHBIMM BO3MOXHOCTSIMH 3/I0POBbSi: YMEHHE
IPUMEHATh 3HAHUA OO0 OCHOBHBIX JOCTYINHBIX METOAAaX I[TO3HAHMS BEILECTB U
XUMHUUECKUX SIBJICHUH;

JUIs  CJIENbIX W CJa00BUAALIMX OOYy4alOLMXCS: YMEHHE HCII0Jb30BaTh
penbe(HO-TOUEYHYI0 cucTeMy oOo3HaueHui JI. Bpaitnsg aias 3amucu XUMHUYECKHUX

bopmyi.
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