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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o0mero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanumn»,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHOW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero o6OpaszoBanus (DOII COO), mpexacraBneHHBIX B DeaepanibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC TMPOTPaMMBbl, W OCHOBHBIX NOJOXEHUH «CTpaTrernu pa3BUTHA
BocruTanust B Poccuiickoit @®enepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTeruul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHSI OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYyalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBJIEHHOCTU IeNeH, COJEp)KaHUs, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MIOJTOTOBKU BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISETCS HEOThEMJIEMOM dYacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB MPHUPOJbl, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
YeJ0BeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3J0POBBIO U
IpUpOJHON cpene. Peanusyercs xuMudeckoe oOpazoBaHHe 00YYarOLIMXCSl HA YPOBHE CPEAHEro
o0mero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpKaHHE U MOCTPOSHUE
KOTOPOIO OIpeJeNeHbl B MpPOrpaMMe MO XMMHUU C Y4ETOM CHEeUUM(PUKUA HAyKH XUMHH, €€
3HA4YEHUs B MO3HAHUM MPHUPOJIbl U B MAaTEpPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIUX
LeJied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0Iero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYIO pOJib B COBPEMEHHOM
LIUBUWIM3ALUMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IWHCTBE MPUPOJbI U YeIOBEKa, KOTOpoe (GOpMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYrMMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cCTaja
HEOTHEMJIEMOH 4YaCThbl0 MHUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMeHHass XUMUS KaKk HayKa cO3MJaTebHas, KaKk Hayka
BBICOKUX TEXHOJIOTMH HallpaBlieHa Ha peLIeHHE INI0OaNTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBa — CBIPbEBOM, 3HEPreTHMYECKOM, MHUIIEBOH, 3KOJIOTMYECKOM O€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS



BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOJDKEHHU 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocraBisroliMMu  1peaMeTa «XuMus» SBISAIOTCA 0a3oBble Kypchl — «Opranuueckas
xuMus»» 1 «OO0mIast 1 HeopraHMYeCcKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOI HAYKHU: cCHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIOUEHUEM
3HAaHUW U3 OOIIEl XMMMM) U OpraHndyeckol xumuu. @opMUpOBaHUE JAHHOW CUCTEMBI 3HAHMM
[P WU3Y4YEHUU HpeaMeTa O00ecleyuBaeT BO3MOXHOCTbh PACCMOTPEHHUS BCEro MHOTooOpasus
BEIIECTB HA OCHOBE OOILIUX MMOHATHH, 3aKOHOB U TEOPUI XUMUH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas xumus» u «O0Ias u HeopraHudeckas
XUMHS» cHOpMHUpOBaHa B MpOTrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOIO MOAX0/a K U3yYEHHIO
yueOHOro Mmarepuajia ¥ 0O0YCIIOBJIEHA HMCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUM Ha
ONpENEeNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHHU BeLIeCTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOPUM CTPOEHMSI OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX MPEJICTABICHUNH O CTPOCHUM BEIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXHBIX OMOJIOTUYECKH AaKTHUBHBIX COEAMHEHMH. B Kypce opraHuueckoid XWUMHUM HOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero 0o0pa3oBaHUs MepBOHauYaIbHbIE
MIPEJICTaBJICHHS] 0 XUMUYECKON CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBONCTB BEILIECTB OT UX CTPOECHUS, O XMMUYECKOMN PEAKIINH.

[Tox HOBBIM YrjioM 3peHHus B NpeaMeTe «XUMHus» 0a30BOr0 ypOBHS paccMaTpHUBAETCS
M3YYECHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETHUYECKU MaTepuanl u
(hakToNOrMuecKue CBEICHHUS O BELIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas 1 HeopraHuyeckass XuMus» 00ydalolUMCsl IPEIOCTaBIAETCS BO3MOKHOCTh OCO3HATH
3HaYEHUE NEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUUYECKHX M METOJIO0JIOTUYECKUX IO3UIINH,
riy0)Xe MOHATh HCTOpUYECKOoe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o00oOmiaromeit 1o
O0OBACHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXKHEHIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpXKaHUs, HWMEILUMU
KYJIbTYPOJOTHYECKH M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIHOCOOCTBYIOT MOHHMAHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMHU, pacKpbIBalOT €€ poJib B I03HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTH YEJNIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IMPOIECCY
TBOpUYECTBA B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHH, TIOMOTAIOT BBIMYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOiIemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJMHEHUs 3HAHUHM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coxaepxanue
y4eOHOTo mpeamera «XUMHsD» JaHHOTO YPOBHSI M3y4E€HUsl OPUEHTHUPOBAHO Ha (popMUpOBAHHE Y
oOyyJaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHMMaHUS (PUIOCOPCKUX MIEH, TAKUX Kak:
MaTepHalIbHOE €IMHCTBO HEOPraHMYECKOr0 U OPraHUYecKoro Mupa, oOyCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTD ITPUPOIHBIX SIBJICHUN IyTEM IKCIIEPUMEHTA
U peleHus] NPOTUBOPEUYMH MEXAy HOBBIMH (akTaMH M TEOPETUUYECKUMHU MPEINOChIIKAMH,
OCO3HAHME POJIM XMMUH B PEIIEHUM KOJOTMUYECKHX MpoOiieM, a Takke mpodiieM cOepekeHust
SHEPreTUUECKUX PECYPCOB, ChIPbSI, CO3JAHMSI HOBBIX TEXHOJIOTHM U MaTEpUAIOB.



B mnnanme pemeHus 3ajay  BOCHHUTAHUS, Pa3BUTHS M COLMAIM3ALUU  OOYYAIOIIMXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEACNCHUIO COJIEPKaHUS U TOCTPOEHUS
mpeaMeTa MmpelycMaTpuBaloT (HOPMHUPOBAHUE YHUBEPCATBHBIX yYEOHBIX ICHCTBUH, MMEIOIIMX
0a30BO€ 3HAYCHUE IS PA3IUYHBIX BHIIOB JCSITEILHOCTH: PEIICHHS MPOOJIeM, TIONCKA, aHAIH3a U
00paboTkn WHpOpPMAIUK, HEOOXOMUMBIX JUISI NPUOOPETEHUS OIbITa MPAKTHYCCKOW U
HCCIIEI0BATEIIBCKOM IEITEIbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XHMUH.

B npakTuke npenonaBanus XMMHUHU KaK Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHusl, TaK U
Ha ypOBHE cpeaHero oOmero oO0pa3oBaHus, IIPU  ONPEICICHUH  COJEpKaTeIbHOU
XapaKTEePUCTHKU IIeJIeH H3ydeHUs TMpeaMeTa HaNpaBJICHHEM TEPBOCTEIICHHOW 3HAYUMOCTHU
TPAAUITMOHHO TpU3HAETCS (POPMUPOBAHME OCHOB XMMHUUYECKOW HAyKH Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW EATETbHOCTH YeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOU KyJdbTypbl. C METOJAWYECKOW TOYKH 3pEHHS TaKOW TOIXO0M K
OTIPENICTICHUIO 1IeJIeH U3YUYCHHUsI TIPEIMETa SBJISICTCS BIIOJTHE OMPaBIAaHHBIM.

CornacHO MaHHOW TOYKE 3PEHHS TJIABHBIMH IEISIMU W3YYCHHS MpeaMeTa «XUMHs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sIBASIFOTCS:

e (GOopMHUPOBAaHHE CHCTEMBbl XHUMUYECKHX 3HAHMA KaK BAXKHEWINEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOU JIe)KAT KIFOUEBHIE TIOHSTHS,
dbyHIaMEeHTaNbHBIE 3aKOHBI U TEOPUM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYITHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAaKOMJIEHHE C UCTOPUEN UX PAa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAaX MO3HAHHUS BELIECTB U
XMUMHUYECKUX PeaKui, HeOOXOIUMBIX Ui IPUOOpETEeHUs] YMEHUN OpUEHTHUPOBATHCS B
MHpE BEIIECTB U XUMHUYECKHUX SIBJICHUM, IMEIOIINX MECTO B PUPOJIE, B IPAKTUUECKON U
MOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB [EATEIBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMUYECKOTO OJKCHEPUMEHTa, COOJIOACHUEM TMpaBuil 0Oe30MacHOTOo
oOpallleHus ¢ BeleCTBAMHU.

Hapsiny ¢ 3tum, conep:kaTenbHas XapakTepUCTUKa 1€JIed U 3aJa4 U3y4eHUs IpeIMETa B
[porpaMMe Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cHUCTeMe cpeaHero oomiero ooOpazoBaHusa. CerofHs B MpENoJaBaHUU XUMUU B OoJbllel
CTeMeHH OTAAETCS NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE CcoJiepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIMYCKHHUKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIQJICIONIET0 HE HAOOPOM 3HAHMI, a (PYHKIIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh Croco0aMu U
YMEHUSIMH aKTUBHOTO MOJYYEHUsl 3HAHUN U MPUMEHEHUS UX B PEAIbHOW KU3HU JJIsl PEIICHUS
MPaKTUYECKUX 3a]a4.

B cB3u ¢ »TMM 1Opu u3ydeHHHM MpeaMera «XUMHUS» JOMHUHUPYIOLIEE 3HAuYCHHE
MPUOOPETAIOT TaKue IeNK U 3a7a4uu, KakK:

amanrtanus OOydJalolIUXcs K  YCIOBUSM JUHAMUYHO  Pa3BUBAIOIIETOCS  MHPA,
dbopMHUpOBaHHE WHTEIJIEKTYyalbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEJIbHOMY HPHUHSATHUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHre y OOYYalOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHITHI),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE I PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPoOIieM,

MOUCKa, aHanmM3a W 00paboTku WHPOpMAIMK, HEOOXOMUMBIX Ui TPUOOPETEHHUS OIbITa
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JEATeIbHOCTH, KOTOpas 3aHMMAEeT BA)KHOE MECTO B MO3HAHWU XMMHH, a TAKXKE JUIA OLIEHKU C
MO3UIIMIA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpPraHU3M YeJIOBEeKa U MPUPOIHYIO CPENY;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
o0yJaromuxcs: CHOCOOHOCTH CaMOCTOSITETIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XHUMHH B
COOTBETCTBUU C KU3HECHHBIMH MMOTPEOHOCTSAMH, UCIIOIB30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JIJIsl TIOUCKA U aHaIHM3a y4eOHOH M HayYHO-TIONYJIIPHON WH(POPMAIUK XUMUYECKOTO
COJIepIKAHUS;

(dbopMupoBaHHE U PA3BUTHE Y 0OYYAIOUINXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HaOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
9aCTHOCTH, MPH TUTAHUPOBAHHUHU U TIPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTAaHUE Y OOyYaromuxcsi yOSKIEHHOCTH B TyMaHHUCTUYECKOH HAIPaBICHHOCTH
XUMHMHM, €€ BaXHOM PpOJM B  pEIIEHUH IJI00AIbHBIX  MpOoOJIEM  palMOHAIBHOTO
MIPUPOJIOTIONIF30BAHNS, TOTIOJNHEHHSI JHEPTeTUYECKUX PECYpPCOB W COXpPAHEHHUs MPHPOTHOTO
paBHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpPEeKHOTO OTHONICHHS K TMPHPOJIE U CBOEMY
3II0OPOBBIO, & TAK)KE MPHOOPETCHHUS OIBITA MCIIOJIH30BAHUS MMOJYYCHHBIX 3HAHUH JUTSI IPUHSITHS
I'PaMOTHBIX PEIICHUN B CUTYAIUAX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B ydeGHOM mmane cpemHero oOmiero oOpa3oBaHusl mMpeaMeT «XuMus» 0a30BOTO YpOBHSI
BXOJIUT B COCTaB MpeaIMEeTHOH o0macTn «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO1ee yuCIO YacoB, OTBEAEHHBIX IJI M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CpPETHErO
obmero odpazoBaHusi, cocraBiser 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Hegemo), B 11
knacce — 34 vaca (1 gac B Hezemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTruyeckne 0CHOBbI OPraHUYeCKONH XUMUH

[Ipeamer oprannyeckoi XMMUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B MOJTYYCHUH
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHruueckux coequHenunit A. M. byrieposa,
e€ ocHOBHBIC mMOJOXeHUs. CTpPyKTypHBIE (OPMYIbl OPraHMYECKHUX BeEMIeCTB. ['OMoorus,
n3oMepusi. XUMHUECKas CBA3b B OPraHUUYECKUX COCTMHECHUSIX — OJJMHAPHBIE U KPaTHBIEC CBSI3U.

[IpenacraBnenne o  kimaccupuKalMK  OpraHMyeckux  BemecTB.  HomeHkmarypa
OPraHWYECKUX COEAMHEHUW (cUCTeMaTHYecKas)) W TpPUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIaCCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTAIBHBIE METOBl U3YYCHHs BEIIECTB M WX MPEBPAIICHUN: 03HAKOMIICHHUE C
o0pasramMu OpraHMYecKuX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJEITUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAOMIOJEHUE W ONMHCaHWE JCMOHCTPAIIMOHHBIX OMBITOB TIO
MIPEBPAICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBlieHue, OOyriuBaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MIPE/ICTAaBUTENIN aJIKaHOB: (pu3Mueckre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0XkA€HHUE B IPUPOJIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Psll. DTUIEH U MPOMUIIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, TUIPATALIUN, OKHCIECHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyraaueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI IPEICTaBUTENb AIKUHOB: COCTaB, CTpOeHue, (pru3nuecKkue U XuMHUYEeCKHe CBOICTBa
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOTyISHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJyUY€HUE U TMPUMEHEeHHe. T0nyon. cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3IMYHbIM KjaccaMm.

[Ipupoanble UCTOUHUKH YTIIeBOAOpo10B. [IpupoaHbIil ra3 u momyTHele HEQTSIHBIC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TEeperoHka, KpPeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel mepepaboTku He)TH, UX PUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

DKCneprUMEHTaIbHbIE METObl U3YUYEHHS BEIIECTB M UX MPEBPALIEHUIN: O3HAKOMIIEHUE C
oOpa3iiaMu miacTMacc, KaydykoB U pe3uHbl, kouekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTCHONPOU3BOJIHBIX, IMPOBEACHUE MPAKTUYECKON pPaOOTHI:
MOJy4eHHUE ITUIIEHA U U3yYEHUE €ro CBOMCTB.

Pacuérnbie 3amaun.




Bbruncinenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB WM IIPOJTYKTOB PEAKIIUH).

Kuciopojacoaep:kaiye opraHu4eckie coeJuHeHUst

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XAMUYECKHE CBOMCTBA (PEaKUMW C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJOPOAAMH, TOPEHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHOTOaTOMHBIC CIHAPTHL. DTHUJICHIIIMKONb W TIHWIEPHH: CTPOCHHE, (Qu3mueckue u
XAMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMI METAJIaMH, Ka4eCTBEHHAs pEaKIlHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHHe riaulepuHa U
ATHIICHTITKOJISL.

@deHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anpnerunbl M kemouwvl. DoOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHE U
XHUMHYECKAE CBOWCTBA (PEaKIMKM OKHCICHUS W BOCCTAHOBJICHHS, KAa4eCTBCHHBIC DPEAKIIMH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIINE TS KJIacca KHCIIOT, PeaKIus
sTepuduKanum), MoJiydeHHe U mpuMeHeHue. (CreapuHOBas M OJEHMHOBas KHCJIOTHI Kak
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus xxupoB. [Ipumenenne sxupoB. buonorudeckas poib KUPOB.

VYrneBojpl: cocTaB, KiacCU(pUKaAIUs YIIIeBOI0OB (MOHO-, TU- U MoHUcaxapuibl). I moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOXKCHHE TJIFOKO3bI), HAXOXKIAECHHE B IPUPOJE,
puUMeHeHue, ouonoruueckas poib. otocunte3. pykro3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue Kpaxmaia U LEJUTI0I03bI.
duznyecKkue U XUMHUYECKHEe CBOMCTBA Kpaxmaina (TUIpOJin3, KaueCTBEHHAs peakius ¢ HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MPEBpalICHUIi: MpPOBEACHUE,
HaOMIOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMajga C HOJIOM), MPOBEJIEHUE MPAKTHUECKOW pabOThI: CBOMCTBA pPacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIWYEeCTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMd IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcoaeprkalye OpraHn4ecKue CoenHEHHS.



AMHMHOKHCIOTBI Kak aMQOTepHbIe OpraHuyeckue coenuHeHus. Duuveckue u
XMMUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe TIiMiuHA). buonorndeckoe 3HaueHue
aMHHOKHUCIOT. [lenrTumap.

Benku kak mpupoIHBIE BBICOKOMOJIEKYISIpHBIE coeauHeHus. [lepBuynas, BTOpHYHas U
TPETUYHAsE CTPYKTypa O€nKoB. XUMHUECKHE CBOWCTBA OEJIKOB: THIAPOJU3, JICHATYpalus,
KaueCTBEHHbBIE PEAKIIMY HA OEIIKH.

DKcIepuMEHTaTbHBIE METO/bl M3YUEHHsI BEIIECTB M MX IPEBpAIlleHUil: HaOnroneHue u
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATYpalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu 6eIKOB.

BbicokoMosiekyasipHbIe cOeINHEHHs

OCHOBHBIEC TIOHSTHS XUMHH BBICOKOMOJIEKYJSIPHBIX COCIMHEHUH: MOHOMEp, MOJUMEP,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALNH, CPEIHss MOJIeKylsipHas macca. OCHOBHEIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHHI — MOJIMMEPHU3aLns ¥ TOJTUKOH ICHCAITHSI.

DKcIepUMEHTATbHBIE METOIBl M3YYEHUS BEIIECTB M WX TMPEBPANICHHUN: 03HAKOMIICHHE C
00pa3aMu IPUPOIHBIX H UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanusanus MeXnpeIMETHBIX CBA3€H NPU U3y4EHUHM OopraHndeckod xumuu B 10 kmacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OONIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK H
MOHATHH, SBISIONIMXCS CUCTEMHBIMH TSI OT/ICTBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmie ecTecTBEHHO-HAy4HbIE IOHATHS: SIBICHME, HAaydHbIH (DakT, I'MIoTesa, 3aKOH,
TEOpus, aHajiu3, CHUHTE3, KiIacCUpUKaMs, MEePUOAUYHOCTb, HAOIIOJCHUE, HW3MEpPEHHeE,
9KCIIEPUMEHT, MOJEITUPOBAHHE.

dusuka: Matepus, YHEPTUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPreTHUECKUI YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BEIEeCTBA, (PU3MUECKUE BEIUYMHBI U €AUHUIIBI
UX U3MEPEHUS.

buosorus: knerka, opraHusMm, Ouocdepa, oOMEH BelIECTB B OpraHu3me, (POTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE IOPO/Ibl, OJIE3HbIE UCKOIIAEMbIE, TOILIMBO, PECYPCHI.

TexHomnorus: nuieBble MPOAYKThl, OCHOBBI PAllMOHAIILHOTO IMUTAHUS, MOIOLINE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHUE Mpernaparhl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHUH

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. JEKTPOHHAs 00OJIOYKA.
DHepreTHyecKue YPOBHH, MOJTYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- anemenTsl. OCOOEHHOCTH
pacmpeseneHus: IEKTPOHOB MO OpOUTaIsIM B aTOMax 3JEMEHTOB MEPBHIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOHPUTYpaIus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xumMuueckux osnemenros . .
MenpneneeBa. CBsi3b NEpUOJUYECKOTO 3akoHa M Ilepumoanueckoil CHUCTEMBl XUMUYECKUX
anemeHToB JI. . MenzaeneeBa ¢ COBpEMEHHOM TEOPHEN CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH
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M3MEHEHHs CBOMCTB XUMHUYECKUX JIE€MEHTOB M 00pa3yeMbIX UMH IPOCTHIX U CIOKHBIX BEIIECTB
10 TpyHIam M nepuojiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHU HAyKHU.

Crpoenue BeliecTBa. XUMHUYECKas CBs3b. Buabl XUMHYECKOM CBsI3UM (KOBaJEHTHas
HETOJIsIpHAs. W TOJIApHAst, MOHHAs, METaJIMuecKkas). MexaHu3Mbl 00pa30BaHUSI KOBAJICHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBsa3p. BajaeHTHOCTD.
DNeKTpoOTpULATENbHOCTh. CTENEHb OKUCIEHUS. VIOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYASPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIMbBl KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKH.

[Tonatne o gucnepcHsIX cucreMax. MICTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B PacTBOpE.

Knaccudukanuss Heopranmueckux coeauHeHuil. HomeHknatypa HeopraHudyeckux
BellecTB. ['eHeTndecKkas CBsI3b HEOPraHWYECKHX BEIIECTB, INMPUHAMICKANUX K PATUYHBIM
KJIacCaM.

Xumunyeckass peakius. Kraccudukanus XUMUYECKMX peakiuil B HEOpPraHM4ecKou Hu
OpraHNYEeCKOM XHMHH. 3aKOH COXPaHEHUs] MacChl BEIIECTB, 3aKOH COXPAHEHUs W IIPEBPAILCHUS
SHEPTUH MPU XUMUYECKUX PEAKIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT Pa3IU4HbIX (axTopoB. OOpaTHMble peakluu.
Xumuueckoe paBHoBecHe. DakTOpPbl, BIUSIOIMIME HA COCTOSSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle [latense.

DnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaIbHAas, IIEJTOYHAs.

OKHCIIUTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHUs BEUIECTB M HUX IPEBPALICHUN: JEMOHCTPALMS
tabimun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3yueHue
MoJeNiell KpUCTAIIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHUue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokeHHe NEepOKCHIa BOJOPOAAa B MPHUCYTCTBUM KaTalau3aTopa,
OIIPENIETICHUE CPEeJllbl PACTBOPOB BEILECTB C MOMOIIBI YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKON paboThl «BnusHue pa3nuuHbIX (aKTOpoOB Ha
CKOPOCTh XUMHUUYECKON PEAKLIUM».

Pacuérnbie 3agaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOIb30BAHUEM MOHATHUS «MACCOBAsI IOJISI BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramnel. Ilonmoxxenue HemeramnoB B Ilepuoanueckoil cucTteMe XHUMHUYECKUX
anemenToB JI. M. MengeneeBa W OCOOEHHOCTH CTpoeHHs aToMoB. Du3nveckue CBONCTBA
HEMETaJUIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha MpUMepe KUCI0poa, cepsl, pocdopa u yrieposa).

XUMHUECKHE CBOMCTBAa BaXKHEMIIMX HEMETAJUIOB (Tajlor€HOB, cephl, a3oTa, (ocdopa,
yriiepoJa U KpeMHHUs) U UX COCTUHEHUH (OKCHA0B, KUCIOPOACOIEPKAIIUX KUCIOT, BOJOPOHBIX
COEIMHEHUH).

IIpuMeHeHre Ba)KHENIIUX HEMETAIOB U UX COCIUHEHUM.

Mertaiel. [lonoxenue meramioB B [lepuoauyeckoil cUCTEME XMMUUYECKUX JIEMEHTOB [].
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOriue



¢usnveckue cBoiictBa MeTayuioB. CIUIaBbl METAIJIOB. DIEKTPOXUMHUYECKUN DA HANpsHKEHUH
METaJLJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEMIIUX METAJIOB (HATpWil, Kalud, KaJbIMH, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OOmre cnocoObl mosrydeHust MeTauioB. [IpuMeHeHne MeTalIoB B OBITY U TEXHHKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX MPEBpALICHUN: H3yYeHUE
KoJuleKuuu «MeTajuibl M CIUTaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATBHBIX
3ama4, HaOJNIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JTAOOPATOPHBIX  OTIBITOB
(B3aMMOIECTBUE THUIPOKCHAA AJTIOMHUHHS C PAaCTBOPAMH KHCJIOT W IIEJIOYel, KauyeCTBEHHbBIC
peaKkIiy Ha KaTHOHBI METAJIIIOB).

Pacuérnnie 3agaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa Tra3oB MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIIMU BEIIECTB, pacy€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponps xumun B 006ecTiedeHNH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pa3BUTHU MeAWIUHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHUS BEHIECTB M XUMHUYECKUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX TMPHUHIMIAX [POMBIILICHHOTO TOJYYCHHS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MAaTEpHAalbl,
KOHCTPYKIIMOHHBIE MaTepHualibl, KPacKH, CTEKJIO, KepaMHKa, MaTepuajbl IS JJIEKTPOHUKH,
HaHOMaTepHaJbl, OpPraHUICCKHUE U MUHEPATbHBIC YI00PECHHUS.

XuMHUS U 3I0pOBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MPENapaTos,
npaBuiia 0€30MaCHOTO MCIIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzarus MexXnpeIMeTHBIX CBSI3EH NPH U3ydeHUH OOIIel W HEOPraHWYECKONH XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, SBJISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAay4YHbIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHaIIM3, CUHTE3,  Kiaccudukanus, NEePUOANYHOCTh,  HAONIOACHHE,  AKCIICPUMEHT,
MO/JICJIMPOBAHKE, U3MEPECHUE, SIBJICHUE.

®dusuKa: Marepus, PHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HU30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, PHEPT€TUUECKUN ypOBEHb, BEILECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3MUCCKHIE BETMYUHBI U CAMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

I'eorpadust: MuHEpabl, TOpHBIE TOPOIBI, OJIE3HBIE UCKOTIAeMbIE, TOTUIMBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuaios, CEIIbCKOXO35IUCTBEHHOE MIPOU3BO/ICTBO, MUIIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX
MpenaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaT€pUaOB, 3JEKTPOHHAS] IMPOMBIILIEHHOCTD,
HAaHOTEXHOJIOTHH.
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[UNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3yJIbTaTaM OCBOCHHUS OOYyJarOIUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
MIPOrpaMM CpesiHero oOuiero 00pa3oBaHus ABJISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEGHMS INpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAIUIIMI 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
o0pazoBaHus;

HaJINYME MPABOCO3HAHMS 3KOJOTMUYECKOH KYJIbTYphl M CHOCOOHOCTH CTaBUTh LEIU HU
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIbHOW JEATENBHOCTH B COOTBETCTBMM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMM M HJ€ajJaMH POCCUICKOro
IPaXJaHCKOro oOlIecTBa, NPUHATHIMH B OOILIECTBE HOPMaMU U IpPaBUJIaMU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT cOPMUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTHUUECKOW JESITENbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B 00LIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBONOPAIKY;

IIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IM03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

COCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUI0 OTEUECTBEHHOU
XUMUHY;
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YBOKEHHsI K IPOIECCy TBOPYECTBA B OOJACTH TEOPHHM M IMPAKTHUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS HAyKH €CTh Pe3yJbTaT JUIUTEIBHBIX HAOIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

UHTEpEca M I[I03HABATEJIIbHBIX MOTHBOB B IIOJIyYUEHUUM U MOCIEAYIOIIEM aHaJu3e
nHGOpPMAIINU O IEPEAOBBIX TOCTHIKCHUIX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHHUS;

CIOCOOHOCTH OILIGHMBATh CHUTYallMH, CBS3aHHbIE C XWMUYECKUMHU SIBICHUAMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOPATbLHO-HPABCTBEHHBIC HOPMBI H
[EHHOCTH;

TOTOBHOCTH OIIGHMBATh CBOE TIOBEJCHWE M TIOCTYNKHA CBOMX TOBApHUINEH C TO3HIUI
HPaBCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHHE TIOCIIEACTBUIN ITUX MOCTYIKOB;

4) popMHpOBaHMS KYJIbTYPHI 310POBbSI:

MMOHMMAaHMs ILIEHHOCTeH 370poBOro M Oe3omacHoro oOpas3a >KM3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NIECKOMY U IICUXUIECKOMY 3I0POBBIO;

cOOMIO/IeHNs TPaBWII OE30MacCHOTO OOpaIIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOH JICATSITHBHOCTH,

MOHUMaHUS [EHHOCTH TPAaBUJ WHIAWBHIYAIBHOTO W KOJUIGKTHBHOTO 0€30IacHOTO
MIOBEJICHHSI B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTFOJICH;

OCO3HAHHUS TOCJIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTpeOJICHHS alKOroJs,
HapKOTUKOB, KypeHHUSI);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIbCKON JIeATEIbHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUUYECKUX 3aJlad COLMAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3Y4YEHUIO MpO(eccHil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUSA K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynayuieil mpodeccuu U peanusanuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOM CpeJibl;

0CO3HaHMS HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTH)KEHUH XUMMHU /7Sl PELLICHHs BOTIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

aKTUBHOTO HENpPUATUS JNEMCTBUH, MPUHOCALIMX BpEA OKpYXKaroled MpupoIHOU cpene,
YMEHHsI TIPOTHO3MPOBATHh HEOIArONpUSATHBIE SKOJIOTMUYECKUE TMOCIEACTBHS MpPEeaIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIW4YUs PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OTBITA
NESITELHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
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[103HABATEIbHON, KOMMYHUKAaTUBHON U COLMAIbHON MTPAKTHKE, CHOCOOHOCTH Y YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOW MTPaKTUKU;

MIOHUMaHMs cHequpUKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
palMOHAIBLHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEIOBEKA, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny npobiieM COXpaHEHUs! PUPOIHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUHM JJIs COBPEMEHHOM LMBUIM3ALUU: B €€
I'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEIEHUH IJ100abHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreueHny yCIOBUM YCHENIHOTO TPyia U SKOJIOTMYECKH KOM(POPTHON JKU3HHM KaXKIOTro YjieHa
o0111ecTBa;

€CTECTBEHHO-HAYyYHONM TPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTH METOJIOB IIO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUS SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS J1e1aTh 000CHOBAaHHbBIE 3aK/IIOUEHHS Ha OCHOBE HAyYHBIX (JAaKTOB U MMEIOIIMXCS TaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JJIs PELICHUs TpodieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpEeca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHMHM B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTSAMU;

HHTEpeca K OCOOEHHOCTSAM TpylJa B pasiuyHbiX chepax npodeccnoHaIbHON
JESITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ylbTaThl OCBOCHHUS YUEOHOro mnpenMmera «XuUMUS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCIUILIMHAPHBIE
(MexnpeaMeTHbIe) 00LeHayYHble IOHATHUS, OTPAXKAIOLINE LEIOCTHOCTh HAyYHOW KapTUHBI MUPA
U crenu@uKy METoZI0B MO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTeMa, HAay4yHbIH (aKT, MPUHLUI, TUIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNe, HAaOII0IeHNe, U3MEpEeHHe, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCajJbHble  y4eOHble  neiicTBMs  (TO3HaBaTelbHbIE,  KOMMYHUKAaTHBHBIE,
peryasTuBHbIE), obecreunBarone (GopMupoBaHHe (YHKIUMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMITETEHIIMH 00yJaromuxcs;

CIOCOOHOCTh  OOYYAIOIIMXCSl  MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCLUIUIMHApPHBIE,
MHUPOBO33pPEHUYECKHE 3HAaHUs W YHHBepcalbHble y4yeOHbIe JACHCTBUS B IO3HABATENBbHON U
COLIMATIBHON IIPAKTHKE.
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MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU YUeOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYIS THBHBIMU JICHCTBUSMU.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aKTYaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpENEeNsATh e JeATEeIbHOCTH, 3aj]aBas MapaMmeTpbl U KPUTEPUU HMX JOCTHKCHUS,
COOTHOCHUTH PE3YJbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU IIEJISIMHU;

WCIIONb30BaTh TMPU OCBOCHUHM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICTSATH
XapaKkTepHbIe TPU3HAKKM TIOHSATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS I 00ObSICHEHUS OTNIETbHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHHU IS KJIACCU(UKAITUU BEIIECTB U XUMHUYECKUX PEAKIIHii;

YCTaHABIUBATh MPUYNHHO-CJIC/ICTBEHHBIC CBSI3U MEXKIY U3YYaeMbIMU SIBJICHUSIMU,

CTPOWUTH JIOTHYECKHE pACCY)KICHHS (MHAYKTUBHBIE, JACIYKTUBHBIC, 110 aHAJOTHH),
BBISIBJSITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH
BBIBOJIBI U 3aKITFOUCHMUS;

MPUMEHSTHh B TIPOIECCE TMO3HAHUS, UCTIOIL3YeMbI€ B XUMHH CHUMBOJIMYECKHE (3HAKOBBHIC)
MOJIENH, TPEe0OPa30BHIBATH MOICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUYECKOW PEaKIWH — TPUA PEIICHHH Y4eOHBIX
MMO3HABATENBHBIX M MPAKTHYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJICIIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMHUUYECKUX PEAKITUH.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYCCKUX PEaAKIIHi;

dbopmynupoBaTh €I W 3aJa4d  WCCIACAOBAHMS, WCIOJb30BaTh IIOCTaBICHHBIC W
CaMOCTOSITEIBHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYSCTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
JuTsi POPMHUPOBAHUSI TUTIOTE3HI TI0 MTPOBEPKE MPABMIBHOCTH BHICKA3bIBAEMBIX CYXKICHUH;

BJIAJIECTh HABBIKAMU CAMOCTOSATEIBLHOTO IUIAHUPOBAHUSA M TPOBEACHHUS YUYCHHYECCKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJOM IPOIECcca, CAMOCTOSITEIBHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHPOBATH OOOOIIEHHUS W BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB MCCIICIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJCIIAHHON
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U MPOEKTHON JesSTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33J1ay, TPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHUSI.

3) pabora ¢ undgopmanmei:

OpUEHTHPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAy4HO-TIOMYJsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeta),
aHAIM3UPOBaTh HWH(MOPMALIMIO PA3NUYHBIX BUIAOB U (HOpPM TPEACTABICHHS, KPUTHUECKU
OLIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMmynupoBaTh 3ampoCchl U TMPHUMEHSTh Pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
uHpopManuy, HeOOXOAUMOM /ISl BBITIOTHEHHsI YUeOHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;
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CaMOCTOSITEIILHO BBHIOMPATh ONTUMANIBbHYIO (pOpMy TpeacTaBieHuss HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOJIHIIbI, PUCYHKU U APYTHE);

WCIIONb30BaTh HAYYHBIM SI3BIK B KadeCTBE CpEJACTBA TNpU pPadOTE C XUMHUYECKOH
uHbOpMaMel: TPHUMEHATh MEXMpeAMETHbIe ((PU3UYeCKUe W MaTeMaTHYeCKHE) 3HAKUd U
CHMBOJIBI, POPMYIIBI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCII0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OBiajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€lCTBUSIMHU:

3aJaBaTh BOMPOCHI 10 CYIIECTBY OOCYXJTaeMOU TEMBI B XOJ€ AMAiora /WM AUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHPOBATH CBOM TMPEUIOKEHUS OTHOCHUTEIFHO  BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB IMMO3HABATEIBHOUN JEATEIILHOCTH, TOTYUYECHHBIX
CaAMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHHH XHMHUYECKOTO
OKCTIEPUMEHTA, MPAKTUYECKON pabOThl TO HCCIIEAOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTO TMpoekTa W (HOPMYITHpPOBATH BBIBOJBI IO PE3YJIbTaTaM IPOBENEHHBIX
HCcCcIe0BaHUN TyTEM COTJIACOBAHMSI TIO3UITUH B X0J1€ 00CYXACHHS U 0OMEHa MHCHHUSIMHU.

Ogiaienne YHUBEPCATbHBIMU PEryJsITHBHBIMH 1€HCTBUAMU:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATENBbHYIO NIEATEIbHOCTb,
ompezenss e€ LUeNu U 3a/a4M, KOHTPOJIUPOBATh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh
MpeyUIaraeMblii AITOPUTM JCHCTBUI MPH BBIMOJHEHUN YYEOHBIX W HMCCIIEIOBATEIbCKHX 3a/1ad,
BBIOMpaTh Hanbosee F3(h(PEeKTUBHBIN CIOCOO UX PEIIEeHUS C YIETOM TMOJIYYCHHsI HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEAKIUX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JESATENIbHOCTM Ha OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHMsS Kypca «Opranuueckasi XUMUs» OTPaXaroT:

C(OPMHUPOBAHHOCTb TPEACTABICHUH O XHMHYECKOH COCTaBIISIONIEH €eCTEeCTBEHHO-
Hay4HOM KapTHHBI MHUpA, POJIM XUMHUHU B TO3HAHUM SBJIEHUH NPHUPOIbI, B (OPMHUPOBAHUU
MBILIUIEHUS! U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOM TIPaMOTHOCTH, HEOOXOAMMOM s
peleHusl MPAaKTUYECKUX 3aad M SKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0pOBBIO U IPUPOAHOIL cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAaHUHM, KOTOpas BKJIIOYAeT: OCHOBOIOJAraroiiue
MOHATUSA (XUMUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAsl 000J04YKa aTOMa, MOJIEKYa, BaJIEHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH O0O0BEM, yIJIEpOIHBIH  CKeJerT,
(GyHKIMOHATBHAS TPYINIa, pajuKaji, U30MEpHs, U30Mepbl, TOMOJIOTHYECKUH psijl, TOMOJIOIH,
YIJI€BOJOPOBI, KHCIOPOA U a30TCOAEPIKAIINE COSAUHEHHs, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COEJUHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. DbyrnepoBa, 3akOH COXpaHEHHs] MAacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHUS, JIeXKAIUEe B OCHOBE IOHUMAaHMS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOTMYECKHE CBEIEHHs O CBOMCTBAX,
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COCTaBe, MOJyYCHUH U 0€30MaCHOM MCIOJb30BaHUH BAKHEUIITUX OPraHUYECKHUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATETHHOCTH YeJIOBEKa,

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKHA MOHSATHIA, YCTAHABINBATH
WX B3aUMOCBSI3b, UCTIOJB30BATh COOTBETCTBYIOIINE TIOHSTHS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MPEBPALLECHUN OPTAHUYECKUX COCIMHEHU;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIB30BATh XUMHUYECKYI0 CHMBOJUKY JJI COCTaBICHUS
MOJICKYJISIPHBIX H CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (POPMYIT OPTaHUYECKUX BEIICCTB
Y YpaBHCHUU XUMHUYECKUX pPEaKIUi, U3rOTABJIMBATH MOJCI MOJICKYJI OPTraHHMYECKUX BEIICCTB
JUTSL WJUTFOCTPAITUHN MX XUMHUYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHUPOBAHHOCTh YMECHHI yCTAaHABIMBAThH MPUHAICKHOCTh H3YYCHHBIX OPTraHUYeCKUX
BEIIECTB 10 WX COCTaBy W CTPOCHHIO K OMPEICIEHHOMY KIIACCY/TPYIIEe COCIMHCHUN
(YrJIeBOIOpPOJIBI,  KUCJIOPOJ M A30TCOJCpXKAIIUe COCJAWHEHHUS, BBICOKOMOJICKYJISPHBIE
COCJIMHEHUS), JaBaTh MM Ha3BaHHWA N0 cucremarndeckoi Homenkimatype (IUPAC), a rtakxe
MPUBOJIUTh TPUBHATBHBIC HAa3BaHHUS OTJCIHHBIX OPraHUYECKHX BEIICCTB (ITHJICH, TPOTIHIICH,
alleTHJICH, ASTHJICHTJIMKOJb, TIUIEPUH, (PEHON, (GOpMalbIerua, ameTalbJerHa, MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KHCIIOTA, TIIFOKO3a, (PYKTO3a,
KpaxMaJl, eJUTF0JI03a, TIIAINH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHJBI XUMHUYCCKOW CBS3H B OPraHHUYCCKHUX
COeIMHEHUX (O/IMHAPHbIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHUSI NPHUMEHSTH IOJOXXEHUS TEOPUU CTPOCHHUS OPraHUYEeCKHX
BemecTB A. M. bytiepoBa ais 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOCHHME, (PUIUUYECKHE U
XMMHYECKHE CBOMCTBA TUIMMYHBIX MPEICTaBUTENIEH PAa3TUUHbBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeTaH, ATaH, ATWICH, MNPONMWICH, aleTwieH, OyramueH-1,3, merunOyraamen-1,3, OeHso,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUII0NIo3a, aMHHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBATH
FeHETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUYECKUX peakuuil ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO CHIPhS
(HedTb, TPUPOMAHBIA Ta3, yroijib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE IpUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKHUM YypaBHEHHSIM
(Maccpl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOAYKTa PEaKIHUHU IO U3BECTHHIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WU MPOJTYKTOB PEAKIIUN);

chOpMUPOBAHHOCTh YMEHUMN BJIAJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJAaX Hay4HOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU TMPH M3YYCHHH BEIIECTB M XUMHUYECKHX SBICHUI
(HabnromeHue, W3MEpEHUE, OKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BaTh CHUCTEMHbBIE
XUMHWYECKUE 3HAHUSA JUIS IPUHSATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COONIONATh MpaBuila MOIB30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHBIM 000PyIOBaHUEM, a TAKXkKe MpaBuia 0OpaIlleHUs C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBIIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;
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c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(npeBpalleHNsl OpPraHNYecCKUX BELIECTB IIPU HAarpeBaHUM, MOJYYEHHE 3TUJIIEHA U U3YyYEHHE €ro
CBOMCTB, KauyeCTBEHHbIE pEAaKIMU OPraHMYECKUX BEILIECTB, JI€HATypauus OEJIKOB IpHU
HarpeBaHUH, [IBETHbIE pEaKUU OEJIKOB) B COOTBETCTBUHU C IPABHJIAMU TEXHUKHU 0€30M1aCHOCTHU
npu oOpalleHu  C BEIIECTBAMH M JIA00OPaTOPHBIM 00OPYIOBaHHEM, MPEICTABIATh PE3yJIbTaThl
XMUMHMUYECKOTO JKCIepUMEHTa B (OpME 3alluCH YpPaBHEHUM COOTBETCTBYIOIIMX pEaKUUd U
(bopMynHpOBaTh BHIBOABI HA OCHOBE ITHX PE3yJIbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpelICTBAa MaccoBOM MHpopmanuu, MIHTepHeT u apyrux);

cOpMUPOBAHHOCTh YMEHMH COOJIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIECO00pa3HOro
MOBEACHHUA B OBITY U TPYNOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX OpPraHUYeCKUX BeUlecTB, MOHMMas cMbica mnokaszarens [I/JIK, mosicHaTe Ha
IpUMepax CcrocoObl YMEHBIIEHHs] U IPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUig 00ydarouuxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHUIA;

JUISL  CIIEMBIX W CIA0OBUIAIIMX OOYYAIOIMIMXCA: YMEHHE WCIOJb30BaTh peilbedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.

11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUsA Kypca «OOmass W HEOpraHWuYecKas XUMUSD)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHMHYECKOW COCTaBIIAIOIMICH ECTECTBEHHO-
Hay9HOW KapTUHBl MHpPA, POJM XUMHH B IO3HAHWM SBJICHUN NPUPOABI, B (OPMHUPOBAHUHU
MBIIIUICHASI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBLHOW TI'PAaMOTHOCTH, HEOOXOIUMOM st
pelieHus TMPaKTUYECKUX 3aJlad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10pOBBIO U MPUPOJHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIOJIAraroIiue
MOHATUSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- BIIEKTpOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTA/UIMYECKass  peIIETKa, TUIbl XUMHYECKUX  pEaKIuid, pacTBOp, DJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, DJICKTPOJUTHYECKAS] TUCCOLMAIUSA, OKUCIUTENb, BOCCTAHOBUTEIh, CKOPOCTh
XUMUYECKONH  peakluy, XHMHYECKOE€ paBHOBECHE); TEOpPMHM U 3aKOHBI  (Teopus
JJIEKTPOJUTUYECKOM Aucconuanuu, nepuoanueckuin 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChl BEILIECTB, 3aKOH COXPAHEHMS W IPEBPALLCHUS DHEPIUU NPU XUMUYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JIeKalllMe B OCHOBE I[IOHUMAaHUS MPUYUHHOCTM M CHUCTEMHOCTH XUMMUYECKUX SBIICHHH,
(hakToNOrMUecKue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOMYYCHUH M OE30MacCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIHHOCTH YEIOBEKa;
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c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHSATHIA, YCTAHABINBATH
UX B3aUMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIHME MOHSATHS MPU OMHUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPALLCHMUIA;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIB30BATh XUMHUYECKYIO CHMBOJUKY JJI COCTaBICHUS
dbopMysT BEIIECTB W YpaBHEHUH XUMHUYCCKUX PEAKIUi, CHCTEMAaTHYECCKYI0 HOMCHKIATYPY
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OT/ACIBHBIX HEOPraHUYECKUX BeEHISCTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHUAaK, raméHas W3BECTh, HeraméHas HU3BECTb, NMUThEBAs COJA, MUPUT U
IpyrHe);

c(hopMUPOBAaHHOCTh YMEHUH OMPEACTATh BAJICHTHOCTD U CTETICHh OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCMHEHUSAX PA3IMYHOTO COCTaBa, BUJI XUMUYECKON CBsI3U (KOBAJIGHTHASI, HIOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOJIHASI) B COCAMHEHUSIX, THI KPUCTAJUTMYECKOM PEIMIETKH KOHKPETHOTO
BelllecTBa (aTOMHAs, MOJICKYJISIpHAsl, MOHHAs, METaJUIMuecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHNN;

chopMUPOBAaHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJJICKHOCTh HEOPTAaHMUECKUX BEIIECTB
10 UX COCTaBy K OMpeeNEHHOMY KJIacCy/TpyIIe coeMHEeHUH (IpoCThie BEUIECTBA — METAILIbl U
HEMETaJIJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO U
MIPOTrHOCTUYECKYIO (PYHKINU;

chOpMUPOBAHHOCTh ~YMEHHMHM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHUX A1eMeHTOB 1—4 nepuoioB [leproanyueckoil CucTeMbl XUMUYECKUX AemMeHToB /1. M.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIC OPOHMTANNY», «IHEPreTUUYCCKUEC
YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM u rpynnam llepuoauyeckoil cuctemMbl XuMHYeCKuX 3eMeHToB . U.
Menneneena;

chOpMUPOBAHHOCTh YMEHHI XapakTepu30BaTh (OMUCHIBaTh) OOIIME XHMHYECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATh CYLIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJIy HEOPraHMYEeCKMMM BEIECTBAMU C IIOMOILBI) YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUUYECKHUE PEAKIMH IO Pa3InYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupylolIuX BEIIECTB, TEIUIOBOMY J(PQeKTy peakiuu,
W3MEHEHUIO CTETIeHEeH OKUCIECHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIu, YIaCTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHHs PEAKIUi Pa3IUYHBIX TUIIOB, IOJIHbIC
U COKpalll€HHBbIE YpaBHEHHUS peakluil MOHHOIO OOMEHa, YUYUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHILIA;

chOpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONME KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACHO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

chOpMUPOBAHHOCTh YMEHHUH pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPECTBOM COCTaBIEHHS SJIEKTPOHHOTO OanaHca ATHX PeaKIlvii;

c(hOpMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOUN PEaKIH OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEHICHHs XWMHUYECKOTO pPaBHOBECHS B 3aBHUCHMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);
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c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE TPOIIECCHI, JIeKaIIUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHHUSI CEPHOW KHUCIOTHI, aMMHaKa, a Takke c(OPMUPOBAHHOCTh
npeacTaBieHnid 00 OOMMX HAYYHBIX NMPHUHIMIIAX U HKOJIOTHYECKUX IMpOoOJieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHH IPOBOJUTH BBIYHMCICHUS C HCIOJIB30BAaHUEM TOHSTHS
«MaccoBas IO BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHWH Ta30B NPH XUMHUYECKUX
peakuusax, Macchl BeUlecTBa WM 00bEMA ra3oB 10 M3BECTHOMY KOJUYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(ddekra peaknuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPAILIEHHS U COXPAHEHUS SHEPTHH;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUjia MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MPaBUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU TIO BBITTOJHEHHUIO TA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHMH IUTAHUPOBATh W BBITIOJIHATh XUMHUYECKHHA DKCIIEPHMEHT
(paznokeHrHe mepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTropa, OMPENENIEHHUE CpeJibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIMSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peakldd HOHHOro OOMEHa, KayeCTBEHHbIE PEaKIMH Ha
cynbdar-, kapOoHAT- M XJIOPHII-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCTIEPUMEHTATBHBIX
3amau nmo temMaMm «Metamnel» u «Hemerayuib») B COOTBETCTBHHM C TMpaBUIIAaMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BEIECTBAMH U JJAOOPaTOPHBIM 000PY/I0BAHUEM, MPEACTABIATh
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GOpMYIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIUIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpEICTBAa MaccOBOM KOMMYHHKaluu, MHTepHET u
JPYTuX);

chOpMUPOBAHHOCTh YMEHMH COONIOJATh IMpaBHJIa JKOJIOTUYECKH 1IE€JIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 30pPOBbS U
OKpY’Karolllei MPUPOIHOIM cpenbl, 0CO3HABaTh OMACHOCTh BO3JCUCTBHUS HA KHBBIE OPraHU3MbI
onpeeNéHHBIX BEUIECTB, MOHUMAas cMbich nokasatens [1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBIICHUS U IPEIOTBPALICHHS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUis 00ydarouuxcs C OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA,

JUIA CIETBIX M CIa0OBUAALIMX OOYyYalOMIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUHYI0 cuctemMy o6o3HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.
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TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4yacoB MeponpusTus
DJIeKTPOHHbIE no yaebnomy
npeaMer
Ne HaumeHoBaHue pa3ae/ioB (ungposbie) PEAMETY,
n/n U TeM NMPOrpaMmbl Bcero Konrpoapurie | Mpakruteckue o0pa3oBaTejibHbIE nanpanenmbie
padoThI padoThI Ha pEICHUH
pecypchl 3ajga4
BOCIIUTAHUS
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH Centsiops:
[IpenmeTt opranndeckoi el ceHTAGPS:
xumun. Teopus cTpoeHus . o
11 Pt STPOSHIBT 3 https://uchi.ru/ Hlens sHamm;
OpraHMYECKUX COEAMHEHUN o3 centaOpS:
A. M. bytneposa e
Hroro mo pazgeny 3 OKOHYaHuA
Bropoii
Pa3znesa 2. YriieBoaopoanbl MHPOBOii
[IpenenbHble . =
2.1 bea 2 https:/infourok.ru/ BOHHI, Jlenn
yIIEBOIOPOIbI — ANKAHbBI COJMIAPHOCTH
HenpenenbHbie B Oophrbe ¢
2.2 YTIIEBOJIOPOIbI: ANKEHBI, 6 1 https://obr.nd.ru/ TEPPOPU3MOM.
AJIKaJIUCHBI, AJIKUHbI OkTs0pb:
ApomaTtuyeckue o1 okTAOpS:
2.3 P 2 https://resh.edu.ru/ P
yTIEBOI0POIbI JleHb MOXHIIBIX
2.4 [TpupoHbIe HCTOYHUKH 3 1 https://www.yaklass.ru/ IOAeH;
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https://uchi.ru/
https://infourok.ru/
https://obr.nd.ru/
https://resh.edu.ru/

YIJICBOJIOPOJIOB M UX

nepepabdoTka
Wroro mo pazueny 13
Paznen 3. Kucaopoacoaepskamme oprannyeckue coeinHeHus1
3.1 Crimptsl. ®enon 3 https://resh.edu.ru/
3. Anbnerunpl. KapOboHoBble 7 https://obr.nd.ru/
KUCTOThI. Cl0KHBIE 2PUPHI
3.3 VYraeBo sl 3 1 https://infourok.ru/
Hroro mo pazueny 13

Pa3znen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus

AMUHBI. AMUHOKHCIIOTEL.

4.1 3 https://resh.edu.ru/
benxu
Hroro mo pazgeny 3
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
I1 . K .
5.1 FACTMACCRL. RayHyra 2 https://obr.nd.ru/
Bomokua
Utoro mno pazneny 2
OBILIEE KOJIMYECTBO HACOB 34 5

I10 ITPOTPAMME

o5 OKTAOpSL:
Jenp Yuurens;
o4 oKkTAODpSL:
JleHb 3alIUThI
KUBOTHBIX;
eTperne
BOCKPECEHbE
okTs0psi: [lenn
0TI,

30 oxTs0ps:
Jlenb mamMsTi
KEPTB
MOJUTHYECKHUX
pernpeccuil.
Hosi0pb:

o4 HOsIOps:
Jenn
HapOJHOTO
€MHCTBA.
Jexa0pb:

o3 nexabps:
MexayHapoas
BbIil IE€HD
MHBAJIUJIOB;

o5 nexadps:
butga 3a
Mocksy,
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https://resh.edu.ru/
https://obr.nd.ru/

MexyHapoaH
BIM JICHD
JI0OPOBOJIBIIEB;
o6 exadpsi:
Jenn
Anekcanypa
Hesckoro;

*9 nexadpsi:
Henb I'epoes
OrTeuecTBa;
¢10 nexalps:
[enb mpas
YEJIOBEKA;

o 12 nexalps:
Jenn
Koncrurtyiuu
Poccuiickoi
denepanuu;
©27 nexadps:
JleHb cracarens

SluBapsb:

o1 suBaps: HoBbiii

TOJ;

o7/ sHBaps:
PoxpnectBo
XpHUCTOBO;
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25 sHBaps:
«TaTbsIHUH NEeHbY
(npa3zHuK
CTYJEHTOB);

¢27 suBaps: JleHp
CHATHUSA OJIOKaIbI
Jlennnrpana.
deBpaib:

o2 (eBpans: lenp
BOMHCKOM CJIaBbI
Poccumn;

o8 (eppans: lenp
PYCCKOU HayKu;
o21 derpans:
MexyHapoaHbIi
JIEHb POJIHOTO
SI3BIKA;

o2 —23 (eBpais:
JleHb 3alIMTHUKOB
OrteuecTna.
Mapr:

o8 Mapra:
MexayHapoaHblii
JKEHCKUH IeHD;
¢18 mapra: [/Ienn
BOCCOCIMHEHUS
Kprima ¢
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Poccueii.
AnpeJsb:

e12 anpens: Jlenb
KOCMOHABTHKHU.
Maii:

o] mas: Jlenp
BECHBI U TPY/a;
*9 mas: [lenn
IToGenwr;

o24 mas: Jlenn
CITaBSIHCKOM
MHUCHbMEHHOCTH U
KYJbTYPBI.
HNionb:

SUOHS:
Mex1yHapoJHbIi
JICHb 3aIUThI
JIeTEeH;

o5 urons: Jledn
9KOJIOTa;

o0 HIOHS:
[lymkuHCKH 1€Hb
Poccuun;

o12 urons: JleHpb
Poccuu;

o22 utons: JleHb
namsITH U CKOpOwu;
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o27 utonsi: [lenn
MOJIOJIEXKH.
HNroab:

o8 utonsi: [lenn
CEMbH, JIIOOBU U
BEPHOCTH.
ABrycr:

22 aprycra: [leHp
I'ocynapcTBenHoro
¢bnara
Poccuiickoit
denepanuu;

e23 aprycra: JleHpb
BOMHCKOMW CIIaBbI
Poccun
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11 KJIACC

KoaunuecTBO 4acoB

Meponpusitus
DJIeKTPOHHbBIE no yedHomy
Ne HaumeHoBaHue pa3ae/ioB (ungposrbie) Npeamery,
n/n U TeM NMPOrpaMmbl Bcero Konrpoaupie | IMpaxruteciue o0pa3oBaTejibHbIE HATIpABTENHLIE
paboTbI padoThI HA peleHus
pecypchl 3aaa4
BOCIUTAHUS
Pasnen 1. TeopeTnyeckue 0CHOBbI XUMUH
CrpoeHue aToMOB.
P . CeHTs10pB:
[Tepuonnueckuii 3aKOH U ) 5
. ° .
1.1 TeproamdecKas cucTeMa 3 https://infourok.ru/ CoRTAOPA:
XMMHYECKHX JIEMEHTOB ]| HleHb SHaHHUI;
. o
W. Menzeneesa *3 cenTa0ps:
Crpoenue BelecTBa Aenb okoHIaHAA
1.2 ' 4 https://uchi.ru/ Bropoii MupoBoii
MHuoroo6pa3ue BeniecTB .
BOIHEL, /leHb
13 XuMHYeCKUe peakiuu 6 1 1 https://www.yaklass.ru/ | comupaprocrn 8
Hroro no pazneny 13 6opnoe ¢
TEPPOPU3MOM.
Paznen 2. Heoprannyeckasi XuMusi OKTAGPS:
2.1 Mertanmnst 6 1 https://infourok.ru/ o1 OKTAGpS:
2.2 Hemeransr 9 1 1 https://uchi.ru/ HeHE NOXKHIBIX
C JIIOJIEH
53 BSI3b HEOPTaHUYECKUX U 5 o3 oxtGpa:
OpPraHMYECKUX BEIIECTB
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https://uchi.ru/
https://infourok.ru/
https://uchi.ru/

Hroro no pazneny 17
Paznea 3. XumMusd u :KM3HL
3.1 XWMUS U )KU3HBb 4 https://infourok.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOTPAMME

Jenp Yuurens;
o4 oKkTAOpSL:
JleHb 3alIUThI
JKHBOTHBIX;
eTperne
BOCKPECEHbE
okTs0psi: [lenn
0TLA;

30 oxTs0ps:
Jlenb mamMsaTi
KEPTB
MTOJTUTHYECKUX
pernpeccuil.
Hosi0pb:

o4 Hos1Opsi: [lenn
HapOJHOTO
€IMHCTBA.
Jexa0pb:

o3 nexabpsi:
Mex1yHapoHbl
U JIeHb
WHBAJIUJIOB;

o5 nexabpsi:
butga 3a
Mocksy,
Mex1yHapoaHbl
U JIeHb
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JI0OPOBOJIBIIEB;
o6 exadpsi:
Jenb
Anekcanpa
Hegcxkoro;

*9 nexadpsi:
Henb I'epoes
OTeuecTBa;
¢10 nexalps:
[enp mpas
YEeJIOBEKa;

o12 nexalps:
Jenn
Konctutymuun
Poccuiickoit
denepanuy;
027 nexadps:
Jlens cnacarenst

SluBapnb:

o1 suBaps: HoBbiii
roj;

o’/ sHBaps:
PoxnectBo
XpHUCTOBO;

25 sHBaps:
«TarbsiHUH nEeHB»
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(npa3zHuK
CTYJCHTOB);

¢27 suBaps: JleHp
CHATHS OJIOKAaJIbI
Jlennnrpana.
deBpaib:

o2 (eBpans: Jlenp
BOMHCKOM CJIaBbI
Poccumn;

o8 (espains: lenp
PYCCKOH HayKH;
e21 ¢eBpains:
MexyHapoJHbIi
JIeHb POJHOTO
SI3BIKa;

o2 23 (heBpais:
JleHp 3alIMTHUKOB
OrteuecTBa.
Mapr:

o8 Mapra:
MexayHapoaHblii
JKEHCKHUH JCHB;
¢18 mapra: /lenn
BOCCOEIMHEHUS
Kprima ¢
Poccueii.
ArnpeJb:
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e12 anpens: Jlenb
KOCMOHABTHKHU.
Maii:

el mas: [lenn
BECHBI U TPY/A;
*9 mas: [lenp
IToGenwr;

024 mas: Jlenn
CITaBSIHCKOM
MMHUCHbMEHHOCTH 1
KYJIbTYpHI.
HNionb:

SUIOHS:
MexyHapoaHbIi
JIEHb 3aIUThI
JIeTEeH;

o5 urons: Jledn
9KOJIOTA;

o0 UIOHS:
[lymkuHCKH 1€Hb
Poccuu;

012 mions: [leHb
Poccuu;

o22 utoHs: JleHb
naMsTH U CKOpOwu;
o27 utons: JleHb
MOJIOJICHKH.
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HNroab:

o8 utonsi: [lenn
CEMbH, JIIOOBU U
BEPHOCTH.
ABrycr:

22 aBrycrta: JleHpb
['ocynapcTBeHHOTO
¢bnara
Poccuiickoit
denepanuu;

e23 aprycra: /leHb
BOMHCKOM CJIaBBI
Poccun

32




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

VYuebHuk i 0011e00pa3oBaTeNbHbIX YUpexaeHuid Mo xuMuu 10-11 kmaccel.

Astopsl : O. C. I'abpuensina, U. I'. Octpoymosa, C. A. Cnaakosa. 10—11 xmaccsr) .MockBa
«IIpocsemenuey, 2022 ro.
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