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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CPEAHEr0 001Iero oOpazoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obOpa3zoBaHuu B
Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS (eaepanbHON
oOpa3zoBaTebHON MporpamMmbl  cpeaHero obmero o6pazoBanus (DPOII COO),
npeacraBieHHbIXx B denepanbHOM TrocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
COO, c¢ yuérom Konuenmuu mnpenoaaBaHusi y4yeOHOro mpeaMmera «XUMHS» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoil @exepannu, peanus3yrolInX OCHOBHBIE
oOpa3oBaTeibHblE NPOrpPaMMbl, M OCHOBHBIX TNOJIOKeHUN «CTpaTerun pa3BUTHA
BocnuTanusi B Poccuiickoit @enepauuu Ha nepuop no 2025 rogpa» (Pacnopspkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMbl 1O XMUMHH, K OMPENEICHUI0 00IIei
CTpaTteruu oOy4eHHs, BOCIUTAHUS U PA3BUTHUs OOY4YaIOMIMXCSA CpPEACTBAMHU y4eOHOIO
npeamera «Xumus» s 10—11  xmaccoB Ha 0a30BOM  YpOBHE COCTaBWIIU
koHuentyanbubie nonokeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IENei,
cCollepKaHMs, pPE3yJbTaTOB OO0ydYeHHUs M TpeOOBaHHM K YPOBHIO MOJATOTOBKH
BBIMTYCKHUKOB.

XuMuyeckoe 00pa3oBaHHUE, MOJy4aeMOe BBIMTYCKHHKAMHU 00111€00pa3oBaTeIbHON
OpraHu3alvy, SBJISETCS HEOThEMJIEMOM YacThio UX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBEpIIAIONIMM JTAllOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YypOBHE
KJIIOYEBBIX I[IEHHOCTEW, MPHUCYIIUX LETOCTHOW CHCTEME XMMHYECKOro 0Opa30oBaHUS.
OTH IEHHOCTHU KacaroTCs MO3HAHUS 3aKOHOB MPHUPOBI, POPMUPOBAHMSI MUPOBO33PEHUS
U O0IIel KyJbTyphl YENOBEKa, a TaKkKe IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0pOBBIO W TMPUPOIHOIN cpene. Peanmmzyercss xumudeckoe 00pa3oBaHME
oOydJaromuxcs Ha YPOBHE CpeAHEero ooOimero oOpa3oBaHMs CPEACTBAMHU Y4eOHOTO
npeameTra «XUMHS», COJEpKaHUE U MOCTPOCHUE KOTOPOrO OMPEAENIEHBI B MPOrpaMMe
0 XUMHH C YU4ETOM CrielU(PUKNA HAYKU XUMHH, €€ 3HAUCHHs B TTO3HAHUU TIPUPOJIBI U B
MaTepHUAIbHON KU3HU OOIIECTBa, a TaKXKe C y4€TOM OOIIMX IeNe M TPUHIIMIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CpelHEero o0Imiero oopasoBaHus
B Poccuiickon denepanuu.

XUMHS KaK JJIEMEHT CHCTEMBI E€CTECTBEHHBIX HAyK HUIpaeT 0coOyl poib B
COBPEMEHHOMW ITMBUJIN3AlMM, B CO3JaHUU HOBOUM 0a3bl MaTepHalbHON KynbTypbl. OHa
BHOCUT CBOH BKJIaJ B (OPMHUpPOBAHUE pPALMOHAIBHOTO HAYyYHOTO MBIIUICHUS, B
CO3/IaHHE LIEJIOCTHOTO NPEJACTaBICHHUA OO0 OKpYXKalolleM MHUpPE Kak O €IUHCTBE
OpUpPOJBI M 4YelOoBeKa, KoTopoe (opMupyeTcs B XHUMHM Ha OCHOBE IOHMMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpPA, OCO3HAHMS B3aUMOCBS3HM MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMHU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C JPYrMMHU €CTECTBEHHbIMM HayKaMH, XHMHs cTaja
HEOTHEMJIEMON YacCThI0O MHUPOBOI KYyJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIIECUIHOTO
TpyAa ¥ OKU3HM Kaxaoro uieHa obOmiectBa. CoBpeMeHHas XHMHS Kak Hayka
co3ujaTrenbHas, Kak HayKa BBICOKUX TEXHOJIOTHM HalpaBjieHa Ha pelIeHHe rI00anbHbIX
MpoOJeM YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOMH,
MUIIEBOM, SKOJIOTHUECKON 0€30MaCHOCTH U OXPaHBI 3T0POBbSI.

B coorBercTBMM ¢ OOmMMHM LEAAMU M NPUHLUIIAMH CPEIHEro OOIIero
oOpa3zoBaHusi cojepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI ypOBEHBb



W3YUYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYI0 MOATOTOBKY
o0yyJaromuxcs, HeOOXOAUMYIO0 UM JI BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEUTHOTO BKJIFOYEHUS B XKM3Hb COLMYyMa, MPOJIOHKEHUSI 00pa30BaHUsl B Pa3IMYHBIX
00J1acTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHUEH.

CocrapnsitoniuMu ~ npeaMeTa  «XuUMUS»  ABISIIOTCS  0a30Bble  KypChl  —
«Oprannueckass xumuss» u «OOmass W HeopraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJICp>KaHMsSI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOIl HAyKH: cCHUCTEMa
3HAHUW MO HEOPraHUYecKor XuUMHUU (C BKJIIOYEHHEM 3HAHUU U3 OOlIed XUMHH) U
oprann4yecko xumuu. DopMHUpOBaHHME [TaHHOM CHUCTEMBI 3HAHUM [PU HU3YYCHUU
npeaMera 00ecreuyrnBaeT BO3ZMOXKHOCTh PACCMOTPEHUSI BCETO MHOT00Opas3usi BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa cojaepxkanusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHuueckass Xumus» chopMuUpoBaHa B TporpaMMe [0 XHMHU Ha OCHOBE
CHUCTEMHOI0 MOJAX0Ja K M3Y4eHHUI0 y4eOHOro Marepuasna U 00yClIOBJIEHa UCTOPUUECKHU
000CHOBaHHBIM PA3BUTHUEM 3HAHUN Ha OMPEACIIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypce OpraHMYeCKOM XMMHUM BEIECTBA PAacCMATpPUBAIOTCS HAa YPOBHE KJIACCHUUYECKOU
TEOPUU CTPOCHUSI OPraHUYECKUX COCIMHEHMH, a TaKKE Ha YPOBHE CTEPEOXUMUUYECKUX
U DJICKTPOHHBIX TPEJCTABICHUN O CTpoeHuH BemiecTB. CBeneHHs 00 M3ydaeMbIX B
Kypce BEIIeCTBax JATCS B PA3BUTHH — OT YIJIEBOJIOPOJIOB JI0 CJIIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIMHEHUWU. B Kypce OpraHM4eckoll XWUMUU TMOJYy4YalOT pPa3BUTHE
chopMHpOBaHHBIE HA YpPOBHE OCHOBHOTO O00IIero o00pa3oBaHMs TEpPBOHAYAIHHBIC
NPEJICTABIICHUsI O XWMUYECKOW CBS3HM, KIAaCCU(UKAIMOHHBIX IPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrJOM 3peHus B IMpeamMeTe «XuUMUS» 0a30BOT0  ypOBHS
paccMaTpuBaeTCsl HM3Y4YEHHBII Ha ypOBHE OCHOBHOrO oOIero oOpa3oBaHUs
TEOPETUYECKUN MaTepuai U (PaKTOIOTHMYEeCKHe CBEEHHUS O BEIIeCTBAX U XUMUUYECKOU
peakuuu. Tak, B dYacTHOCTH, B Kypce «OOmas W HEOpPraHWuYecKas XUMUS)
oOy4JaromuMcsl MPEAOCTABIACTCS BO3MOXXHOCTh OCO3HATh 3HAYECHHE MEPUOIUYECKOTO
3aKOHa C OOIIETEOPETHYECKMX M METOJOJIOTHUECKUX TMO3UIUM, TIy0xXe TOHSThH
UCTOpUYECKOE M3MEHeHHWe (YHKIUH dTOro 3akoHa — OT oOoOmiaromei 10
OOBSCHSIONICH W MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BaXHEHMIIUX BEIIECTBAX, MX COCTAaBE, CTPOCHUHU,
CBOMCTBaX M MPUMEHEHUHU, a TaKK€ O XHMHUYECKUX PEAKUUSIX, HUX CYIIHOCTH H
3aKOHOMEPHOCTSX MpOTEeKaHusi JomnoJiHseTcs B Kypcax 10 m 11 kiaccoB snemeHTamMu
COJIepKaHMsl, UMEIOIIUMU KYJIbTYPOJIOTHUECKUN U MPUKIATHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TTOHUMAHHIO B3aUMOCBSI3U XUMHH C JPYTUMH HayKaMH, PACKPHIBAIOT €&
pOJIb B TIO3HABATENFHON M TMPAKTHUYECKOW EATEIHLHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUSI K IPOLIECCY TBOpUYECTBA B O0JIACTH TECOPUH U MPAKTHUYECKUX
MPUJIOKEHUI XUMHM, MOMOTaloT BBIMYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMaxX, CBA3aHHBIX C XMMHEH, KPUTUUYECKH OCMBICIUBATH
uHMOPMAITUIO ¥ IPUMEHSATDH €€ JIJIS TIOMOJTHEHUS 3HAHUH, PEIICHHS] NHTEIUICKTYaIbHBIX
U HKCHEPUMEHTAIbHBIX MCCIIEIOBATENbCKUX 3ajay.B 1emom cojaepkanue ydeOHOTO
npeaMera «XuMus» JaHHOTO YPOBHS M3YUEHHsS OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
0o0y4Jaromuxcs MHUPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHUS (PUIOCOPCKUX HCH,
TaKUX Kak: MaTepualbHOE €JAUHCTBO HEOPraHWUYECKOr0 M OpPraHMYECKOro Mupa,



00yCJIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTABOM U CTPOCHUEM, I103HABAEMOCTh
MPUPOJIHBIX SABJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS TPOTUBOPEUUNA MEKTY HOBBIMU
dbakTaMu U TEOPETHUUYECKMMH MPENOChUIKAMH, OCO3HAHUE POJU XUMHUU B PEUICHUU
AKOJIOTUUYECKUX TPoOJeM, a Takxke MpoOiieM cOepexeHus dHEPreTUYeCKUX pPecypcos,
CBIPbsI, CO3JJaHUsI HOBBIX TEXHOJOTUI U MaTEpPUAIIOB.

B muane pemieHust 3aga4 BOCIUTAHUS, PA3BUTHS U COLMAIM3ALUMN O0YyYaIOMIUXCS
MPUHATBIE TPOTPAaMMOM MO XUMHUMU TMOJXOJbI K ONPEACICHUIO COACPXKAHUS U
MIOCTPOCHUS TIpeAMeTa MpeaycMaTpUBalOT (GOPMUPOBAHUE YHUBEPCAIBbHBIX YUE€OHBIX
NEeUCTBUM, HUMEIIMMUX 0a30BO€ 3HAYCHHE ISl PA3IUYHBIX BHJIOB JICSITEIHHOCTH:
pemieHuss npobseM, Moucka, aHajau3a U o0paboTku MHGOpMAIMU, HEOOXOJUMBIX IS
npuoOpeTeHusi  OmbITa MPAKTUYECKOW U HCCIEOBATENbCKOM  JIESITEIBLHOCTH,
3aHUMAIOIIIEH BaKHOE MECTO B MMO3HAHUU XUMUH.

B mpaktuke mnpemnonaBaHus XMMUUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK M HA YpPOBHE CpeaHEro oO0Iiero oOpa3oBaHMs, MPHU OINpeeICHUU
COJICp)KATEeNIbHOM  XapaKTEPUCTUKHU 1eJIeM W3y4deHUs] TMpeaMeTa HalpaBlICHHEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAIUIMOHHO TpU3HAETCS (OpPMUPOBAHHWE OCHOB
XUMUYECKOW HayKH Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATeIbHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOAMYECKON TOYKH 3pEHMs] TaKOW TOAXOJ K ONPEACIICHUIO IIeJed HU3yYeHUs
IpeMETA SBIISICTCS BIIOJHE OMPaBIaHHBIM.

CornacHo JaHHOM TOYKEe 3pEHUsA TJIABHBIMU IIEJISIMU H3Y4YEHUS TpeaMera
«XumMus» Ha 0a30BOM YPOBHE SIBIISIOTCS:

- (GOopMHpOBAaHHE CHUCTEMBbl XHUMHYECKHMX 3HAHUN Kak Ba)KHEHIIEHl cocTaBistolen
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIIOUEBbIE MOHSTHS,
(¢yHIaMeHTaIbHbIe 3aKOHBI M TEOPUU XMMHH, OCBOEHHE f3bIKa HAyKH, YCBOEHUE U
NOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPHUEH MX Pa3BUTHUS U CTAHOBIICHUS;

- popMupoBaHHE U pa3BUTUE MIPEACTABICHUN O HAYYHBIX METOaX MO3HAHUS BEUIECTB U
XUMHYECKUX peaKInii, HEOOXOIUMBIX ISl IPUOOPETEHHUS] YMEHUI OPUEHTUPOBATHCS B
MUPE BEIIECTB U XUMHYECKUX SBJICHUM, UMEIOIUX MECTO B MPHUPOE, B MPAKTUUECKON
1 TIOBCEIHEBHOM KU3HHU,

- pa3BUTHE yMEHUH U CMOCOOOB JEATEIbHOCTH, CBA3aHHBIX C HAOIIOJEHUEM W
OOBSCHEHHEM XHMHYECKOTO OSKCIEPUMEHTa, COOJIIOJICHHEM TMpaBui 0e30MacHOTo
oOpalleHusl ¢ BEIEeCTBAMM.

Hapsiny c¢ sTuM, conepxareiabHas XapaKTEepUCTHKA Lelied M 3aad H3y4eHUs
npeaMera B IporpaMMe Mo XMMHHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU MPHOPUTETAMH B CHCTEME CpeaHero oobmiero obpa3zoBanus. CerojgHs B
MpenojaBaHul XUMHUU B OOJbIIEH CTENEHU OTAAETCA MPEANOYTEHUE MPAKTUYECKOU
KOMIIOHEHTE COJIep>KaHMsl 0O0y4YEHUs, OPUEHTUPOBAHHOW HAa MOJATOTOBKY BBIMYCKHUKA
o0meoOpa3oBaTeIbHOW  OpraHW3allid, BIIAJICIONICTO HE HAaOOpoM 3HaHWH, a
(GYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMH ¥ YMEHUSMH aKTUBHOTO
MOJIyYEHHUs 3HAHUW U MPUMEHEHHS UX B PEAIbHOM JKU3HU JJIsI PEIICHUS MPAKTUYECKUX
3a/1ad.

B cBsi3u ¢ 3TUM npu U3ydeHUU MNpeaMeTra «XUMUsH JOMUHHUPYIOLEE 3HAYCHUE
MpUOOPETAIOT TaKKE LEJIH U 33]]a4H, KaK:



aganTanus OOydYarolmMXcs K YCJIOBHSM JWHAMHYHO pPa3BUBAIOLIETOCS MHpA,
(opMHUpOBaHUE MHTEIIEKTYaJbHO Pa3BUTON JIMYHOCTU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIBHOMY MPUHATUIO TPAMOTHBIX PEUIEHUN B KOHKPETHBIX
KU3HECHHBIX CUTYAIHsIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

(dopMupoBaHue y 00y4aromMXCs KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI),
MMEIOIIMX YHUBEPCAJbHOE 3HAUCHHE ISl Pa3IMYHBIX BUJOB ACSTEIBHOCTU: PEIICHUS
npoOieM, TOUCKa, aHaidu3a M 00paboTku HHPOpMauuHu, HEOOXOIUMBIX IS
MPUOOPETEHHsI ONbITA NESITEIbHOCTH, KOTOpPas 3aHMMAeT Ba)XHOE MECTO B MO3HAHHUH
XUMHH, a TaKXkKe 1 OUEHKH C MO3UIUN HKOJOrMYecKOM Oe30macHOCTH XapakTepa
BJIUSIHUSL BEIIECTB MU XMMHYECKHX IMPOLIECCOB HA OPraHM3M 4YelOBeKa U MPUPOJHYIO
cpeny;

pa3BUTHE MO3HABATEJIbHBIX HWHTEPECOB, WHTEUIEKTYaJbHBIX H TBOPUYECKUX
CIIOCOOHOCTEH 00yYarouMxcsi: CIOCOOHOCTH CaMOCTOATENIBHO MPUOOpETaTh HOBBIE
3HaHMSI N0 XMMHUU B COOTBETCTBUM C U3HEHHBIMU MOTPEOHOCTSIMH, HCIOJIb30BATh
COBpEMEHHbIE HH(OpPMAIMOHHBIE TEXHOJIOTMM JJId TOUCKAa W aHaidu3a y4yeOHOH u
HAYYHO-TIONYJISIPHON MH(GOPMAIIMN XUMUYECKOTO COJIEPIKaHNUS;

dbopMHUpOBaHUE W pa3BUTHE y OOYYAIONIUXCS ACCOLMATHUBHOTO U JIOTHYECKOTO
MBIIIJICHUSI, HAOII0ATEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMMBI, B YAaCTHOCTH, IMpH IUIAHUPOBAHUU U TMPOBEICHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHWE y  oOydarommxcsa  yOexAEHHOCTH B T'YMaHHCTUYECKOU
HAIPABJICHHOCTH XWMHUHU, €€ BaXXHOM POJM B PEIICHUH TIO0OATBHBIX MPoOIeM
PaAIMOHAILHOTO TPUPOJIOIONIB30BAHUS, TOMOIHEHUSI JHEPreTUUYECKUX PECYpCOB U
COXpaHEHHUs TPUPOJHOTO PABHOBECHSA, OCO3HAHMS HEOOXOIUMOCTH OepeXHOIro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKke MPUOOPETEHUsI OMbITa
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUM 11 TPUHATUS TPAMOTHBIX pEIICHUH B
CUTYaIlUIX, CBA3AHHBIX C XUMHUYECKIUMHU SIBIICHUSMHU.

B ydyebHOM muane cpemHero oOIiero oOpa3oBaHHUs MPEAMET «XHUMHS» 0a30BOTO
YPOBHS BXOJHT B COCTaB MpeAMETHON 0051acTh «ECTeCTBEHHO-HAYYHBIE IPEAMETHIY.

OOmiee 4yuCiIO 4acoB, OTBEAEHHBIX [JISl M3yUYEHUS XUMHUU, HA 0a30BOM YpOBHE
cpeaHero oo1ero oopa3oBanus, coctabiseT 34 yaca (1 yac B Hezelo).

COJAEP KXAHME OBYYEHMUS

OPTAHUYECKASA XUMUSA

TeopeTruyeckue 0OCHOBbI OPraHUYEeCKON XUMHH

[IpenmeT opraHM4eckOoW XWMHUHU: €€ BO3HUKHOBCHHE, PA3BUTHME W 3HAYCHHUE B
MOJYYEHUNM HOBBIX BELIECTB M MATEpPUANIOB. Teopuss CTPOEHUS OPraHUYECKUX
coenunennii A. M. bytnepoBa, €€ ocHoBHbIe TONIOXKeHUS. CTpyKTypHBIE (POPMYIIBI
OpraHMYeCcKuX BelecTB. ['oMomnorus, ndomepus. XUMHUYECKas CBSI3b B OPraHUYECKUX
COEMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSA3U.

[IpencraBnenne o kinacCUpUKAIMK OpPraHUYECKUX BemlecTB. HomeHkmatypa
OpraHUYECKUX COCIMHEHUH (CUCTEMaTUYeCKas) U TPUBUAIbHBIC HA3BAHUS BaXKHEUIIHUX
MPEICTABUTEIIEHN KIIACCOB OPTraHUYECKUX BEILIECTB.



OKCIIEpUMEHTAJIBHBIE  METOABl HM3Y4YEHUs BEIIECTB W UX MPEBpallCHUM:
O3HaKOMJIEHHE C oOpa3llaMM OPraHMYECKUX BEIIECTB M MaTepHajlaMd Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOMIOACHUE U OINUCaHUE
JEMOHCTPALlMOHHBIX  OIBITOB [0 IPEBPALICHUIO OpPraHWYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoxopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psAA. MeTaH M 3TaH — NPOCTENIINE
MPEICTaBUTENN AJIKAHOB: (PU3MUECKHE U XMMUYECKUE CBOWCTBA (peaKIMK 3aMEellEeHUs U
rOpeHus), HAX0KJI€HUE B MPUPOJIE, OJYYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUH psiA. OTUIEH W NPONWIEH —
OpoCTeHIINe MPEACTABUTENMN aKEHOB: (pU3nyYecKkre U XMMHUUYECKHE CBOWMCTBA (peakuuu
TUAPUPOBAHMS, TaJOT€HUPOBAHUS, THApPATALMU, OKUCICHUS U MOJUMEpU3aIUn),
NOJIyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaauen-1,3 u wmetwnOyrtaauen-1,3: cTpoeHue, BakHEHIINE
XMMHYECKUE CBOMCTBa (peakuusi noaumepusanuu). [lomydeHue CHUHTETHUECKOTO
Kay4yyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUI psii. ALIETUIIEH —
NPOCTEHIINI MPeJICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUYECKUE
CBOMCTBa (peakuu THAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIpATAllMH, TOPEHUs),
NOJIyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, crTpoeHue, (QU3MYECKME U XUMHUYECKHE CBOMCTBa
(peakuuu rajJoreHUPOBAHMS M HUTPOBAHMS), MOJYYeHHE W TpuUMeHeHue. Tonyon:
cocmas, cmpoenue, usuyeckue U Xumuyeckue ceoucmea (peakyuu 2aioeeHupo8anus u
HUMposanus), noaydyenue u npumerenue. TOKCUYHOCTh apeHOB. ['eHeTHYecKas CBS3b
MEXIY YIJIEBOJOPOAaMU, TPUHALIEKAIINMU K Pa3IMYHBIM KJIaccaM.

[IpupoaHbie UCTOYHUKH YTIEeBOAO0pOAOB. [IpupoaHbIi Ta3 U MOMyTHBIE HEPTIHBIC
razpl. Hegtp u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(dTH: TMEeperoHKa,
KPEKUHT (TEpMUYECKHUH, KaTaTUTUICCKHi), mupoim3. [IpoaykTel nmepepaboTku HedTH,
UX NMPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN yrojib U MpOAYKTHI €T0
nepepadboTKH.

OKCIEpUMEHTAJIbHBIE METOABbl M3YYEHHUsI BEIIECTB W HX MPEBpalllCHUN:
O3HaKOMJIEHHE ¢ 00pasllaMy IIacTMacc, KaydyyKoB U pe3uHbl, kojutekiuu «Hedtb» u
«YTonp», MOIEIUPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB M TaJOT€HONPOU3BOJHBIX,
IIPOBEJICHUE IPAKTUYECKOW PabOThI: MOJYUYEHHUE STUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHbie 3anaum.

Bbruncnenust no ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJTUUYECTBA
HCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJTHOTO U3 MCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKIIHMH).

Kuciopoaconep:kamue opranu4eckue coeIMHEHU

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHON U 3TaHOJI: CTPOCHHE, (PU3NUECKHE
U XMMHUYECKHE CBOMICTBA (peakUuu C aKTUBHBIMU MeETaJUlaMH, TaJIOT€HOBOAOPOAAMU,
ropeHue), mpuMeHeHue. BogopoiHpie CBSA3KM MEXAy MOJIEKylaMu CUpToB. JleHicTBue
METaHOJIa ¥ 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoOroaToMHbI€ CIIUPTHL. DTHJICHIVIMKOJIb U TJIMUEPUH: CTPOEHUE, (PU3NUECKUe U
XMMHYECKUE CBOMCTBA (B3aMMOJAEHCTBUE CO WHICJIOYHBIMH METaJUIAMH, KaueCTBEHHas




peakiusi Ha MHOTOATOMHBIE CIUPTHI). JleicTBUe Ha opraHu3M uenoBeka. [Ipumenenue
IIMLEPUHA U STUIICHTJIUKOJIS.

®deHoJI: CTPOCHHE MOJIEKYIbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTD
¢penona. [Ipumenenue gpenona.

Anbaerunpl U kemoHwvl. PopManbAETUl, alleTAIBAETHA: CTPOCHUE, (PU3HUUECKHUE U
XUMHYECKHE CBOMCTBA (peakUuMy OKHUCJIEHUS U BOCCTAHOBIICHUS, KayeCTBEHHbIE
peakiun), IoJy4eHHEe U IPUMEHEHUE.

OnHOOCHOBHBIE TMpeAelibHbIE KapOOHOBBIE KHCIOTHL. MypaBbHMHAs W YKCYyCHas
KHUCIIOTBI: CTpO€HUE, (PU3NYECKHe M XHMHUYECKHE CBOMCTBa (CBOICTBa, OOImIME I
KJlacca KUCJOT, peaklus dTepupuKalnn), NoJydyeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsl KMCJIOTHI KaK MPEICTaBUTENN BHICIIUX KapOOHOBBIX KUCIOT. MbLIa KakK COJH
BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOLIEE JEHCTBHUE.

CrnoxHble 3(Upbl KaK NMPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIIPOSIU3 CIOMKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupos. bruongoruyeckas poib )KUPOB.

VYrneBoasl: cocTaB, KiaccuUKaUs YIrJIeBOJIOB (MOHO-, JU- U TOJHCaXapuibl).
['moko3a — mpocTedmuii MOHOCaxapull: OCOOCHHOCTHM CTPOCHHUS  MOJIEKYJIbI,
Gu3nueckue M XMMHUYECKHE CBoicTBa (B3ammojelicTBue ¢ ruapokcuaom wmeau(ll),
OKHUCJICHHME aMMMAauyHbIM pacTBOpoM okcuja cepeOpa(l), BoccranoBieHue, OpokeHHe
TJIIOKO3bI), HAXO0XKJICHUE B MPUPOJE, TPUMEHEHUE, Ouosoruueckas pojb. GOTOCHUHTE3.
OpyKTO3a KaK U30Mep TIIOKO3BI.

Kpaxman u wnemnmono3a Kak HpupojHble noiuMmepbl. CTpoeHue Kpaxmana H
1esuTto1036l. du3nyeckre U XUMUYECKHE CBOMCTBA Kpaxmaia (THApOJIn3, KadeCTBEHHAs
peakius ¢ UOJ0M).

OKCIIEpUMEHTAJIbHBIE METOABbl M3YYEHHUsI BEIIECTB W WX MPEeBpallCHUN:
poBeJieHre, HAOII0AeHIE U OMMCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB,
KayeCTBEHHbIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHUCIEHUE HTaHOJa OKCUIOM
menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBUE TIJIMIEPUHA C THUIPOKCHIOM
menu(ll)), anpaernmoB (OKHMCIIEHHME aMMHAYHBIM pacTBOpoM okcuma cepedpa(l) wu
rugpokcuaom  meau(ll), B3aumomeiicTBMe Kpaxmaga C  HOJOM), IPOBEICHUE
IIPaKTUUECKOM pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCJIOTHI.

Pacuérurnle 3amaun.

Brruncienus mo ypaBHEHHIO XHMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA
HCXO/JHOTO BEIIECTBA WJIM MPOAYKTa pEaKIMHU 10 HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O U3 UCXOAHBIX BEIIECTB WM MPOLYKTOB PEAKIIIH).

AzoTcoznepxkaliye OpraHuuecKue COeINHEHN.

AMUHOKHCTIOTHI Kak aM(OTEepHBIE OpraHUYecKue coenuHeHus. DPuznyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe riuiuHa). bruonornueckoe 3HaueHUe
aMuHOKUCHOT. [lenTuasl.

benku kak mnOpupoAHBIE BBICOKOMOJEKYJsApHble coenuHeHus. [lepBuunas,
BTOpHWYHAS U TPETUYHAS CTPYKTypa OenKkoB. XUMUYECKHE CBOMCTBA OEITKOB: THIPOJIN3,
JieHaTypaIus, KaueCTBEHHBIE PEeaKINN Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOABbl M3YYEHHUsI BEIIECTB W HX MPEeBpalleHUM:
HaOJI0JICHHE M OMNHCAaHUE JIEMOHCTPALIMOHHBIX OINbBITOB: JCHATYpalusi OEIKOB MpH
HarpeBaHUHU, LIBETHBIE PEAKIIUU OEIKOB.

BbicokoMoJieKy IsIpHbIe COeIUHEHUS



OCHOBHBIE TIOHATHSA XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHMI: MOHOMED,
[IOJIUMEP, CTPYKTYPHOE 3BE€HO, CTCIIECHb IIOJUMEPU3ALMUU, CPEAHAS MOJEKYJsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIDHBIX  COEOUHEHHU  —
IIOJIMMEPU3aLUs U MOJUKOHICHCALIHS.

OKCIIEpUMEHTAJIBHBIE  METOABl W3YYEHHS BEIIECTB M UX IPEBPALICHUN:
O3HAaKOMJIEHHE C 00pa3naMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB.

MexnupeaMeTHbIE CBA3U.

Peanu3anus MeXNpeaMETHBIX CBS3€M NMPU M3YYEHWH OpPraHWYeckoil xumuu B 10
KJIACCE OCYILECTBISICTCS Yepe3 MCMOIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W IIOHATUH, SBJIAIOIIMXCA CUCTEMHBIMU Ul OTHAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAY4YHOT'O LIMKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TOHSTHS: SBJICHHE, HAy4YHBIM (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJU3, CHUHTE3, KJIacCUPUKalUsi, MEePUOJUYHOCTb, HAOJIIOJECHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

@dusuka: mMaTepusi, JHEprus, Macca, aToM, JJIEKTPOH, MOJIEKYJIA, YIHEPIETUUECKUN
yYpOBEHb, BEIIECTBO, TeNO, O00BEM, arperarHoe COCTOSHME BELIECTBa, (pu3myeckue
BEJIMYUHBI U €AMHULBI UX U3MEPEHUS.

buonorusi: knerka, opraHusMm, Ouocdepa, 0oOMEH BEIIECTB B OpraHHU3ME,
¢oTtocuHTe3, OMOIOTMYECKHM aKTHBHBIE BemecTBa (O€iKW, YIIeBOABI, JKUPBI,
dbepMeHTHI).

['eorpa¢usi: MuHepanbl, TOpPHbIE IOPOJBI, IOJE3HbIE HCKONAeMble, TOILIUBO,
peCypehl.

TexHomorus: MuIIEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO IHMTAHUA, MOKOLIUE
CPEACTBA, JIEKAPCTBEHHBIE W  KOCMETHYECKHE  IIpenaparbl, MaTepHUalbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XMMHNWHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIET'O OGPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K  pe3ylbTaTaM  OCBOCHUS
OoOydJaromMMHUCS  TPOrpaMM  CpelHero  obmiero  oOpa3oBaHus  (JMYHOCTHBIM,
METanpeIMETHbIM U MpeAMEeTHbIM). HayuHo-MeTonnuecKkoil OCHOBOM 111 pa3paboTKu
IUIAHUPYEMBIX PE3YyIbTATOB OCBOCHHSI TPOrPAMM CpPEIHET0 OO0IIero o0pa3oBaHUs
SBJISICTCS] CHCTEMHO-AEATENIbHOCTHBIA MOXO/.

B cooTBETCTBMM € CHCTEMHO-ACATENBHOCTHBIM ITOAXOJOM B  CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpenMeTa «XUMUsS» Ha YPOBHE CPEIHETO OOIIero
00pa30BaHus BBIJICICHBI CIEIYIONINE COCTABIISIIOMINE:

OCO3HAaHHE OOYYAIOIIMMHUCA POCCUUCKON TpaKJAaHCKOM HJIEHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBALIMHU K 00YUYEHHIO;

L[EJICHANPABIICHHOE Pa3BUTUE BHYTPEHHUX YOEKJEHHMM JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPAAUIUMK 0a30BOM HAYKH XUMUU;



FOTOBHOCTh W CIHOCOOHOCTH OOYYalolUXCS PYKOBOJCTBOBATHCS B  CBOEH
NEATeIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMHU  IIEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJM4Yue MPaBOCO3HAHUS IKOJOTUUECKON KYIbTYphl U CIIOCOOHOCTU CTaBUTH ILIEJIH
U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUS TIpeaMeTa « XUMHUSI» JTOCTUTAIOTCS B €JUHCTBE
y4eOHOW W BOCHUTATENbHOW JEATETbHOCTH B COOTBETCTBUM C TYMAHUCTHYECKUMU,
COITMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH U UjealaMu POCCUUCKOTO
IPaXKIaHCKOTO O0IIeCTBa, MPUHITHIMU B 00IIECTBE HOPMaMHU U TMPaBUIaMU MOBEACHUS,
CIOCOOCTBYIONIMMHU TIpOIIECCaM  CaMOIIO3HAHUs, CaMOpPa3BUTHUSI W HPABCTBEHHOTO
CTAHOBJICHUS JIMYHOCTU OOYUAIOIINXCS.

JInuHOCTHBIE  pe3yNbTaThl  OCBOCHUSA  MpeaMeTra  «XUMHs»  OTpaxaroT
c(hOpMUPOBAHHOCTh  OMBITA [O3HABATEIIbBHOW W  MPAKTUYECKOH  JEeSATEIbHOCTH
oOydJaromuxcs Mo pean3alud TPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCJIE B
YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHUSA OOYYAIOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOSI3aHHOCTEH,
YBaXKEHUS K 3aKOHY M TPABOTIOPSJIKY;

IPEJACTaBICHUS O COIMAIBLHBIX HOPMaX M MPaBHIIaX MEKIUIYHOCTHBIX OTHOIIICHHM
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON NEATENbHOCTH IMPHU CO3JaHUM Y4EeOHBIX
NPOEKTOB, PEIICeHUH Y4YEOHBIX M TMO3HABATENbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apryMEHTHI
JIPYTUX MPU aHAJIM3€ Pa3IMYHBIX BUJOB yU€OHOU eI TeNbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS .

HEHHOCTHOTO  OTHOUIEHHWS K HCTOPUYECKOMY M  HAy4YHOMY  HAcJEIHIO
OTCUYECTBCHHON XUMMH;

yBOXEHUS K TMpoIlecCy TBOpYECTBA B 00JIACTHU TEOPUHM U MPAKTHUECKOTO
OPUMEHEHHS] XUMHHM, OCO3HAHMS TOr0, YTO JOCTHKEHUS HAyKd €CTh pPE3yibTaT
JUTUTETLHBIX HAOIOICHN, KPOTIOTIMBBIX AKCIIEPUMEHTATBHBIX TTOUCKOB, MTOCTOSTHHOTO
TPyZa YYEHBIX U IIPAKTUKOB;

MHTEpeca U IMO3HABATEIbHBIX MOTHUBOB B MOJYYEHUH U TMOCIEAYIOLIEM aHAIU3e
uH(OPMAITH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTU OIIEHMBATH CHUTYAIlMM, CBSI3aHHBIE C XUMHUYECKUMH SBJICHUSMH, U
MIPUHUMATh OCO3HAHHBIE PELICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTU;

FOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPUILEH C MO3ULIUM
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEICTBUI 3THX MOCTYIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbS:

MMOHUMAaHMS IEHHOCTEN 37J0pOBOI0 M O€30MacCHOr0 00pas3a *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U MCUXHUYECKOMY
3/10pPOBBIO;



coOmoieHust mpaBwi 0e30macHOro oOpalieHus C BellecTBaMU B OBITY,
[IOBCEHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

MMOHUMAaHMS [IEHHOCTU MPaBWI UHAUBUYAJILHOTO M KOJUIEKTUBHOTO OE€30IMacHOrO
MOBEJICHUA B CUTYaILUSX, YTPOKAOMIUX 3J0POBbIO U )KU3HU JTIOJICH;

OCO3HAHUS TOCIEACTBUM ¥ HENPUSITUS BPEIHBIX MNPUBBIUEK (YMOTpeOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTHU B y4eOHO-UCCIeI0BATEIbCKOM
NeATEeNIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX ACATEILHOCTH;

YCTAaHOBKHM Ha AaKTMBHOE y4aCTH€ B PEUICHHM MPAKTUYECKUX 3a7a4 COLMAJIbHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeCa K MPaKTUYECKOMY U3YUYECHUIO MPOQECcCriil pa3IMuHOro poja, B TOM YHUCIIE
Ha OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUM;

YBAKEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUAYAIIBHOW TPAaeKTOpUU 0Opa3oBaHUs,
Oynymieit mpodeccun W pealn3aliid COOCTBEHHBIX JKHU3HEHHBIX IJIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XHWMHUHU, HMHTEPECOB U TOTPeOHOCTEH
00I11eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCTIUTAHMS

OKOJIOTUYECKH IIeJIeCOOOPa3HOr0 OTHOIICHUS K TPUPOJIe, KaK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

NOHMMAaHHUS TJIO0AJTBHOTO  XapaKTepa JKOJOTMYECKUX TpoOsieM, BIUSHUSA
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOIUMOCTH HCIIOJNIB30BAHUS JOCTHXKEHUW XUMHUHU ISl pelieHUs
BOIIPOCOB PALIMOHAIBHOTO MPUPOJOTI0JIH30BAHHS;

AKTUBHOTO HENPUATHS INEWCTBUM, NPUHOCIIIUX BpEI OKPYXKAIOMIEH NPUPOIHOU
cpelne, yMEHHUS TPOTHO3UPOBATH HEOJIATOMPHUATHBIC HSKOJOTHMUECKHE TOCIEICTBUA
MPEANPUHUMAEMBIX JEUCTBUUA U ITPEIOTBPAILATH UX;

HaJIU4Msl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYPBI,
OMbITa JIESITEIBHOCTH 3KOJOTMYECKOW HAIMpPaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMHU B MO3HABaTEJIbHOW, KOMMYHHUKATUBHOM M COIMAJIBLHOMN MPAKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UICOJIOTHH XeMO(hoOuH;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUA HAYKU U OOILIECTBEHHON MPAKTHUKH;

MOHUMAaHUS CHeMPUKN XUMUU KaK HayKH, OCO3HAHUs €€ poyu B (HOPMHUPOBAHUU
pPAIMOHAILHOTO HAYYHOTO MBIIIIEHUS, CO3aHUM IIEJIOCTHOTO TPEICTaBICHUS 00
OKPYXaKIIEM MHUPE KaK O €IMHCTBE NPUPOJABI M YEIIOBEKA, B MO3HAHUMU IPUPOIHBIX
3aKOHOMEPHOCTEH U pPelIeHUuHU MPoOJIeM COXpPAHEHHUS MPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COO0H 3HAYMMOCTH XUMHUH JIJII COBPEMCHHOW IMBUJIN3AIUU: B
e€ TyMaHUCTUYECKOW HAIMpaBIEHHOCTHU M BAaXXKHOW POJM B CO3JaHUU HOBOU Oa3bl
MaTepuaibHOW KYyJbTYPhl, PEIICHUH TI00ATbHBIX MNPOOJIEM YCTONYMBOTO Pa3BUTHUS
YEJIOBECUECTBA —  CBIPbEBOM, SHEPreTUYECKOW, TMHIIEBOM W  DKOJOTMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIIEUEHUU YCJIOBUM YCHENIHOTO TpyJa U
AKOJIOTUYECKU KOM(POPTHOU KU3HU KAXKJIOTO YJieHa OOIIECTBa;



€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: MOHUMAHUSA CYHIHOCTH METOJOB IO3HAHWS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJy4acMble
3HAHUS JJIs aHaliM3a U OOBIACHEHUS SBJICHUN OKPYKAIOIIETO MUpa U MPOUCXOJAIINX B
HEM W3MEHEHUN, YMEHHs JieflaTb OOOCHOBAaHHbBIC 3aKJIIOUEHHUSI HAa OCHOBE HAyYHbBIX
(aKTOB ¥ UMEIOIIMNXCS TAHHBIX C LETbI0 MOJTYYSHUS! TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTU CaMOCTOSITENIbHO UCIIOJIB30BaTh XUMHUYECKUE 3HAHUS ISl pelIeHUs
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSX;

VMHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKON S TENbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWUU MO XMMHHU B COOTBETCTBHM C >KU3HEHHBIMU
NOTPeOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3lIuuyHbIX cdepax mnpodeccroHaaIbHON
JeSITEIbHOCTH.

METAIIPE/METHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHUS YYEOHOro mpenMeTa «XHUMHS» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIC INIE: bopmupoBaHus MHPOBO33PECHUS 00yJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIpEAMETHbIE) OOIEHayYHbIE TIOHATHS, OTPaXKAIOIINE
IIEJJOCTHOCTh HAyYHOM KApTUHBI MHpa U  choenuduKy METOJ0B IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepuisi, BEIIECTBO, JHEPTrus, SBIICHHE,
Ipolecc, CHCTeMa, HAy4YHBIM (akT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOI0/ICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHble Yy4deOHBbIC JehcTBUs (TTO3HABATEbHBIE, KOMMYHHMKATHUBHBIC,
peryasTUBHBIE), oOecrneunBaromue GopMupoBaHue (PyHKIIMOHAIBHOW TPaMOTHOCTH H
COITMATBHOM KOMITETCHITUN 00Yy4YaroImmnXcs;

CIOCOOHOCTh O0YYAIOIMIMXCS HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIMIUIMHAPHBIC,
MHPOBO33PEHYECCKUE 3HAHUS M YHUBEPCAJIbHBIC YICOHBIC ICHCTBUS B TTIO3HABATEILHON U
COLMATIbHOM MTPAKTHKE.

MeTtanpeaMeTHbie  pe3yJbTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAJIbHBIMHU
y4eOHBIMH MO3HABATEIIPHBIMU, KOMMYHUKATUBHBIMHU U PETYISATHUBHBIMH JICHCTBUSIMHU.

OBJaieHMe YHHBEPCAJbHBIMHU Y4€OHBIMU MO3HABATEIbHBIMHY JI€HCTBUSIMHU:

1) 6a30Bble JJOrHYecKHe AeidCTBHS:

CaMOCTOSITEILHO (POPMYITUPOBATh M AKTyaTM3UPOBATH MIPOOJIEMY, BCECTOPOHHE €6
paccMaTpuBaTh;

ONpENeNIsITh UENu JCATEIbHOCTH, 3ajJaBas MapaMeTpbl M KPUTEPUH HUX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C NOCTABJICHHBIMHU LETSAMU;

WCTIOJIb30BaTh MPU OCBOCHUW 3HAHUM NPUEMBI JIOTUYECKOrO MBINUICHUS —
BBLICJISITh XApPAaKTEPHBbIE MPU3HAKKM TMOHATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOIb30BaTh COOTBETCTBYIOIIME MOHSATHS JUIS OOBSCHEHHS OTACIBHBIX (DAaKTOB W
SIBJICHUM;

BBIOMpaTh OCHOBAHUS W KPUTEPHUU JUIA KIIACCU(HUKAIIMKM BEIISCTB M XUMHYCCKUX
peaKiui;

YCTaHABJIMBATh MPUUUHHO-CJICACTBEHHBIE CBSI3U MEXK/Y U3YYa€MbIMH SIBJICHUSIMU;



CTPOUTH JIOTUYECKHUE PACCYKJCHUS (MHIAYKTUBHBIC, IEAYKTUBHBIC, [0 aHAJIOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYUST B pPacCMATPUBAEMbBIX SIBJICHUSX,
(bopMyIHUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHSITh B TMPOIECCE TMO3HAHUS, HCIOIb3yEeMble B XHMHH CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, MPeoOpa3oBBIBATH MOJEIbHBIE MPEACTABICHUS — XUMUUYECKUU
3HaK (CMMBOJI) 3JIEeMEHTa, XUMHUecKas (popMyia, ypaBHCHHE XUMHUYECKOU PEaKIUU —
MpU  pElICHUU YYEeOHBIX I[IO3HABATENbHBIX U TMPAKTUYECKUX 3a]ad, MPUMEHSITh
Ha3BaHHbIE MOJICTBLHBIC TPEACTABICHUS JI1 BBISIBJICHUS XapaKTePHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUil.

2) 6a3oBbIe HCCIeA0BaATEIbLCKUE IeHCTBUS:

BJIQJIETh OCHOBAMHM METOJOB HAyYHOTO TIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

dbopmMynUpoBaTh MEJIM W 3aJlaud HUCCIICIOBAHUsI, UCIIOJIH30BAaTh MOCTABJICHHbBIE U
CaMOCTOSITEILHO C(POPMYJTUPOBAHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 111 (POPMHUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3BIBAEMBIX
CYXKJICHUH;

BJIAJICTh  HABBIKAMH  CAaMOCTOSITCIBHOTO  TUIAHUPOBAHUS W TMPOBEJCHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAOIIOJATh 3a XOJ0M
mpoiiecca, CaMOCTOSITENIbHO —TMPOTHO3UPOBATh €ro  pe3yiabTar, (HOpMYyJIHpPOBATH
0000IIIeHNsT U BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETaHHON padoTe;

npuoOpeTaTb  OMBIT  YYEHWYECKOM  HMCCIIEIOBATENbCKOM U MPOEKTHOU
JESITENBHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY TOHCKY
METOJIOB PEIIeHUs MPAKTUUECKHUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOJOB MO3HAHU .

3) paboTa ¢ unpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHKAX MH(OpManuu (HaydHO-TOMYIsIpHAS
JIUTEepaTypa XUMUYECKOTO COJEpkKaHUs, CIpaBOYHBIE mocobusi, pecypchl MHTEepHEeTa),
aHAIM3UPOBATh UH(POPMAIIUIO PA3TUYHBIX BUJOB M (POPM MPEACTABICHUS, KPUTUIECCKU
OILICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

bopMynHpOBaThH 3aMPOCHl M TPUMEHSTH Pa3TUYHBIE METOBI MIPU MTOUCKE U 0TOOpE
uHbOpMaIIK, HEOOXOAUMOM JIJIsl BBITIOTHEHUS YY€OHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSTETILHO BHIOMpATh ONTUMAIBHYIO (QopMy mpenacTaBieHuss uHGoOpMaIUu
(cxembl, rpaduKh, TUArpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN A3bIK B Ka4E€CTBE CPENICTBA IMpPHU pPabOTe C XUMUYECKOU
uHbOpMaIUEeil: TPUMEHSITh MEeXKITpEAMETHBIC ((pU3ndYecKrne U MaTeMaTHYeCKre) 3HAKU U
CUMBOJIbI, (OpMYJIbI, aOOpEeBUATYpPbI, HOMEHKIIATYPY;

UCIOJB30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJISIAHOCTH.

OByajgeHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKJ1aeMOM TeMbl B XOJie AHaiora W/Wiu
JMCKYCCHM, BBICKa3bIBaTh UJEH, (HOPMYJIHPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEJIJIOKEHHOM 3a]1a4H;



BBICTYIIATb C MPE3CHTAlMEW pe3yJbTaTOB IIO3HABATEIIBHOM JEATEIBHOCTH,
IIOJy4YEHHBIX CaMOCTOSITEIIBHO WM COBMECTHO CO CBEPCTHUKAMH IIPU BBIITOJIHEHUU
XUMHYECKOT0 SKCIEPUMEHTa, NPAKTHYECKOM padOThl MO HCCIEAOBAHMIO CBOWCTB
M3y4aeMbIX BEILECTB, peail3alii y4eOHOTrO IMpOeKTa U (OpMYyJIHPOBATH BBIBOJBI IO
pe3yipTaTtaM MPOBEIEHHBIX HCCIEAOBAHUNM MYTEM COIJACOBAHUSA IIO3ULMHA B XOZE
o0CyXeHus U 0OMEeHa MHEHUSIMHU.

OBiaieHNe YHMBEPCAJIbHBIMH PeryJsTUBHBIMHU ACHCTBUSIMM:

CaMOCTOSTEIBHO IUIAHUPOBATb U OCYILECTBIATH CBOK  IIO3HABATEIILHYIO
NEATENIbHOCTh, OIpenensas €€ Uend U 3aJayd, KOHTPOJIMPOBaTb U IO MeEpe
HEOOXOIUMOCTH  KOPPEKTUPOBATh  MpEAjiaraéMblii  ajJfOPUTM  JEHUCTBUH  TpU
BBIMIOJTHEHUM  y4eOHBIX M HCCIEAOBATEeNbCKUX  3aJay, BbIOMpaTh Haubosee
3¢ PeKTUBHBIN cIOCO0 UX PEIICHUS C YYETOM MOJyUYEHHUs] HOBBIX 3HAHUH O BEIlleCTBaxX U
XUMHUYECKUX PEAKLIUAX;

OCYILIECTBIIATE CAMOKOHTPOJb CBOEH JESITEIbHOCTM HAa OCHOBE CAMOAHAIN3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIE pe3ynbTaThl OCBOEHUA Kypca «OpraHnyeckas XUMUsD» OTPAKAIOT:

c(hOpMHPOBAHHOCTH MPECTABICHUN O XUMHYECKOW COCTABIISIONIEH €CTeCTBEHHO-
HAy4YHOM KapTUHbBl MHpA, pPOJA XHUMHUHM B TIO3HAHWUU SBJIICHUM MNPUPOIBI, B
(GbopMHUPOBAaHUYN MBIIIUICHUS U KYJIbTYPBI JIMUHOCTH, €€ (PYHKIIMOHATIBLHON TPaMOTHOCTH,
HEOOXOMMOM JUIsl PEIICHUsS MPAKTHUECKUX 3a/7ad U JKOJOTUYECKH OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJHOMN CpeELE;

BJIaJICHUE CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIArAIONMEe TOHITHS (XMMUYECKH 3JIEMEHT, aToM, JJIEKTpOHHash 000104YKa
aToMa, MOJIEKYJa, BaJIEHTHOCTb, J3JIEKTPOOTPULATEIBHOCTh, XHUMHUYECKasl CBS3b,
CTpyKTypHast Qopmyna (pa3BEpHyTas U COKpall€HHas), MOJIb, MOJISIpHAas Macca,
MOJIIPHBIN 00BEM, YTIEPOIHBIN CKeNEeT, GYHKIMOHAIBHAS TPYyIIa, paJauKal, H30MEPHs,
U30MEPBI, TOMOJIOTUYECKHW PO, TOMOJIOTH,  YIJIEBOAOPOABI, KHCIOPOA U
a30TCOJIEp)KAILME  COCAUHEHMs, MOHOMEpP, IIOJUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEMHEHHMs); TEOPUUM M  3aKOHBl (T€OpUS  CTPOCHUS
opraHnyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHMSI MacChbl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKMU SA3BIK XMMWHM; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXauye B OCHOBE NOHUMAaHUSA NPUYMHHOCTH U CUCTEMHOCTH XHMWYECKUX SIBICHUM,
(akToOrHUECKUE CBEIACHHSI O CBOWCTBAX, COCTaBe, NOJYyYEHUHM U 0O€30MacHOM
UCIIOJb30BaHUM BaXHEHMIIMX OpPraHUYECKUX BEUIECTB B OBITY U MPaKTHYECKOU
NEATEIIbHOCTU YEJI0BEKA,

cOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPHU3HAKU MOHITHM,
YCTaHABIMBATh HX B3aWMMOCBS3b, MCIIOIB30BATh COOTBETCTBYIOIIME IOHATUSA IIpU
ONMCAHUN COCTaBa, CTPOCHUS U NPEBPALLEHUN OPTaHUYECKUX COCTUHEHUM;

cOpMUPOBAHHOCTh YMEHHUH HCMONb30BaTh XWMUYECKYI0 CHUMBOJIMKY IS
COCTaBJICHHUS MOJIEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) Qopmyn
OpraHWYECKUX BELIECTB M YPAaBHEHUH XMMHWYECKHX PEAKIMM, U3rOTaBIMBATh MOJIEIU
MOJIEKYJ] ~OpPraHMYECKHX BEIIECCTB JUI WUIIOCTPALMM HUX XUMHUYECKOIO U
[IPOCTPAHCTBEHHOI'O CTPOCHUS;



c(OPMHPOBAHHOCTh YMEHHUI YCTAHaBIMUBATh MPUHAJIECKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEILECTB [0 UX COCTAaBY U CTPOEHUIO K ONpPENEIEHHOMY KilacCy/TpyIe
COCIMHEHUW  (YIrIeBOAOPOJbI, KUCIOPOA M  a30TCOAEpXKALUME  COEIMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs), JaBaTh UM Ha3BaHMUS 10 CUCTEMaTHYECKOU
Homenknatype (IUPAC), a Ttakke NpuBOAMTH TpPUBUAJIBHBIE HAa3BaHUS OTAEIIBHBIX
OpraHMYeCKUX BELIECTB (ITUJIEH, MPOMHWIIECH, ALUETHJICH, ATHJICHIJIMKOJb, TJIULEPHH,
¢denon, Qopmanbaeruy, aueTanbIerui, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCIOTA,
OJIEMHOBAsl KUCJIOTA, CTEApUHOBAas KUCIJIOTA, IIII0K03a, (PyKTO3a, Kpaxmal, LeJuIro03a,
TJIMIIVH);

cOpPMHPOBAHHOCTh ~YMEHHS  ONpPENENSATh BUABl XUMHUYECKOM CBSI3U B
OpraHUYeCKUX COCAMHEHUSIX (OAMHAPHBIE U KPaTHbIE);

cOpPMHUPOBAHHOCTh ~YMEHHS MPUMEHATH TMOJIOKEHUS TEOPUU  CTPOCHUS
opranndeckux BemecTtB A. M. BytiepoBa 1 OOBsICHEHUS 3aBUCHMOCTH CBOWCTB
BELIECTB OT UX COCTAaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MAacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE, PU3HUECKHE U
XUMHYECKUE CBOMCTBA TUMMYHBIX MPEJCTABUTENCH Pa3IMUHbIX KJIACCOB OPraHUYECKUX
BEIIECTB (MeTaH, 3TaH, 3TUJICH, MPOIMMJIIEH, aleTuiieH, OyraaueH-1,3, MeTun0yTaaueH-
1,3, OeH30i1, METaHOJ, A3TAHOJ, ATWJIEHIJIMKOJb, TJIMIEPUH, (PEHOJ, aneTanblIeru,
MypaBbHHas M YKCYCHasi KHCIJIOTBHI, TJIFOKO3a, Kpaxmall, IIeJUTI0J03a, aMUHOYKCYCHas
KHACTIOTA), WJUIIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIY HHUMH YPaBHEHUSMHU
COOTBETCTBYIOIMX XUMHUECKHX PEAKIIUA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HUCTOYHUKH YTIEBOJOPOIHOTO
ChIpbsi (HE(QTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBl MX MEpepabOTKH U MPAKTHUECKOE
npUMEeHEHHE MPOAYKTOB MepepadboTKH;

chOpPMHUPOBAHHOCTh ~YMEHHH  NPOBOJAUTH  BBIYHCICHUS 1O  XUMHUYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WU MPOAYKTA
peakiuu MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 MCXOJHBIX BEIIECTB
WU TIPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUH BJIAJICTh CUCTEMOM 3HAHMH 00 OCHOBHBIX METOJaX
HAy4YHOT'O MO3HAHMS, UCMOJIb3yEMbIX B XMMHH IMIPU U3YUYECHHU BEIIECTB U XUMHYECKHX
aBiIeHUN (HAONIOICHHE, W3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHKE), HCIOJIb30BATh
CUCTEMHbIC XMMUYECKUE 3HAHUS NI MPUHATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTyalusiX, CBI3aHHBIX C BELIECTBAMU U UX IPUMEHECHHEM;

c(OpMUPOBAHHOCTh YMEHHUI COONIOAATh MpaBWJIa IMOJIb30BAHUA XUMHUYECKOU
nocyioid u 1abopaTopHbIM OOOpYAOBaHHMEM, a TaKKe IMpaBUia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSMH IO BBINOJHEHUIO JIaDOPaTOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHUW TUIAHMPOBATH M BBIMIOJNHITH  XUMUYCCKUN
AKCIIEPUMEHT (MPEBpPALICHUS] OPraHUYECKUX BEIIECTB IPU HArpEBaHHUH, IOJIyUECHHE
STWIEHA W HU3yYEHUE €r0 CBOWCTB, KAYECTBEHHBIE PEAKIMM OPraHWYECKHUX BEILECTB,
JeHaTypauusi OEJIKOB IPU HArpeBaHWU, I[BETHBIE PEAKLMHU OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMH TEXHUKH O€30MacHOCTH MPHU OOpalleHUU C BEIIECTBAMH U J1aOOPATOPHBIM
000pyAOBaHUEM, MPEICTABIATh PE3YJbTaThl XWMHUYECKOIO 3KCIEPUMEHTa B (opMme
3aKMCH YPAaBHEHUN COOTBETCTBYIOLIMX PEAKLMI U (pOPMYyIHpPOBATH BBIBOJBI HA OCHOBE
3TUX PE3YJIbTATOB;



cOPMHPOBAHHOCTh ~ YMEHHMM  KPUTHYECKHM  aHAJIU3UPOBATh  XUMHUYECKYIO
uH(poOpMaIMIO, TOJYy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHpopmaiuu, MIHTepHeT u Apyrux);

c(hopMUPOBAHHOCTH YMEHUU cobroaaTh npaBuia JKOJIOTUYECKH
1[eJecO00pa3HOro NOBEACHUS B OBITY U TPYIOBOH JEATEIBHOCTU B LENSX COXPaHEHUS
CBOEr0 3JI0POBbS M OKpYXKAIOIIEW MPUPOJHONW Cpenbl, OCO3HABAaTh OMACHOCTh
BO3JICMCTBUS HA KUBBIE OPTaHU3MBbI ONPEAEIEHHBIX OPraHUYECKUX BEIIECTB, IIOHUMAs
cmpict  nokazarens IIJIK, moscHATh Ha mnpumepax crnocoObl YMEHBLIEHUS U
MIPEAOTBPAILLEHUS UX BPEAHOTO BO3/IEMCTBUSI HA OPTaHN3M YEJIOBEKA;

sl OOy4YalolUXCsl € OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI:  YMEHHUE
OPUMEHSITh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TIIO3HAHMS BEIIECTB U
XUMUYECKUX SIBIECHUN;

JUISL CIIETBIX U CJIA00BUISIIMX OOYUYaIOIIMXCSA: YMEHUE HCIOJIb30BaTh peiabedHO-
TOUEYHYIO cUcTeMy 0003Hauenuit JI. bpaitns nns 3anucu XuMuyeckux GopMyit.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJun4yecTBo 4yacoB DJIeKTPOHHBbIE
(uu¢posrIe)
Ne n/m HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Bcer KOHTpﬁoﬂbn HpaKT;[qecx 06PA30BATEIbHBIC
0 ble padoThbI ue padoTsl pecypebi
Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipeamer oprannyeckoi xumuu. Teopust cTpoeHus
11 . 3 1 1
oprannyeckux coenunennii A. M. bytneposa.
Wroro mo pazueny 3
Paspnen 2.Yriesogopoabl
2.1 [IpenenpHBIC YrIIEBOAOPOIBI — AJIKAHEI. 2 0 0
29 HenpenenbHble yrieBoa0OpO/Ibl: aIKEHbI, aJKaIHeHbI, 6 0 1
' QIKUHBI.
2.3 ApoMaTHYECKHE YTIEBOIOPOIbI. 2 0 0
[IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX
24 3 1 0
nepepaboTka.
Hroro mo pazgeny 13
Pa3znea 3. Kucaopoacoaepxamme oprannyecKkue coeIuHeHus
3.1 Cruptbl. DeHon 3 0 0
3.2 Anbaerunsl. KapooHoBbie KuciaoTel. CloKHBIE d3UPHI. 7 0 1
3.3 YTIEeBOIBI. 3 1 0
Wtoro mno pazneny 13
Paznea 4.A30Tconep:kaniue opraHndecKue coeJMHeHnsl
4.1 ‘ AmMuHbl. AMUHOKUCIIOTHL benku 3 0 0
Hroro no paszneny 3
Pasnen S.BbicokOMOJIEKYISIPHbIE COeIMHEHUS
5.1 ‘ IInactmaccel. Kayuykn. Bonokna 2 0 0
Hroro no paszneny 2
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 3 3




IHOYPOYHOE IIVIAHUPOBAHHUE

KosnuyecTBo yacos DJIEeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoka Bcero Konrpoakusie | IpaxTieckue lzdlsyqemm :)Iﬁg)agonaTenbﬂme
padoTsbI padoThI pecypebi
1 [Ipeamer opraHn4ecKkOi XUMHH, €€ 1 0 0
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHst OpraHU4eCKUX
2 coequaenuii A. M. byrieposa, eé 1 0 0
OCHOBHBI€ IOJIOKEHHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHuueckux BemiecTB. Homenkinatypa 1 0 0
(cucremaTrnyeckasi) ¥ TPUBHAJIbHbIC
Ha3BaHUs OPraHUYEeCKUX BELIECTB
4 AJKaHBbI: COCTAB 1 CTPOCHHUE, 1 0 0
TOMOJIOTHYECKUHN Psifg
5 Mertan u 3TaH — OpocTeuIme 1 0 0
MIPE/ICTaBUTENH AJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 0 0
7 DTWIEH U MPONUJIEH — MPOCTEUIINE 1 0 0
MIPE/ICTaBUTENIH AJIKEHOB
8 [TpakTrueckast padota Ne 1. (iHOJ'Iy‘ICHI/IC 1 0 1
STHJICHA U U3yYEHHE €T0 CBOMCTBY
Anxanuensl. byraguen-1,3 u
9 MeTunoyraauen-1,3. [lonyuenue 1 0 0
CUHTETHUYECKOTO KayuyKa M PEe3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,
10 TOMOJIOTUYECKHH psijl. ALIETUIIEH — 1 0 0
MPOCTEHIIHIA TPEICTABUTENh aJIKHHOB
11 Brrurcnenus o ypaBHEHUIO XUMHUYECKOM 1 0 0

peaxiuu




Apenbl: 6eH30:1 U TOJIyoJ. TOKCHYHOCTh

12
apeHOB

13 ['enernueckas cBsA3b YIII€BOJAOPOJIOB,
MIPUHAUIEKALIUX K Pa3IMYHbIM KilaccaM
[IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOIHBIN Ta3 U MOIYTHBIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[TpupoiHbIE UCTOYHUKH YIJIEBOIOPOJIOB:

15 MPUPOIHBIN a3 U NOMYTHbIE HEPTIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu

16 KonTtponpHas padoTa mo pasaery
«YTI€BOI0POIBD)

17 [IpenenbHbIE OJHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaToMHBI€ CIUPTHI: STUIICHIIIUKOIb U
TIIALIEPUH

19 ®deHo: cTpoeHue MOJIEKYIB, buznueckue
U XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbrerunpl: popMaibaerua u
areTanpaeru. AeToH

21 OAHOOCHOBHBIE Mpe/ieNibHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAsl U YKCYCHAsI

22 [IpakTuueckas pa6v0Ta No 2. «CpoiicTBa
pacTBopa YKCYCHOM KHCIOTBI»
CreapuHoBast U OJIEMHOBAsI KUCIOTHI, KaK

23 MPEACTABUTEM BBICIIUX KaPOOHOBBIX
KHCITIOT

o MsL1a Kak cosn BBICIIIHX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE IEHCTBUE
CrnoxHble 3(hupbl KaK TPOU3BOIHbIE

25 KapOOHOBBIX KUCIIOT. [ MIPOSIU3 CIIOKHBIX

3¢upoB




JKupsr: runposns, npuMeHeHue,

26 1
OMOJIOTUYECKasl POJIb KHUPOB
VYTrneBobl: cocTaB, Kiaccu(uKarus.

27 Baxneiimune npeacTaBuTeNu: TIIIOK03a, 1
¢bpykTO3a, caxapo3a

28 Kpaxmai u 11emiosno3a Kak mpupoHbIe 1
MOJIUMEPBI
KontponbHas padoTa no pasaerny

29 «Kucmopocoeprkarniyue opraHHIecKre 1
COCIMHEHUS

30 AMMWHBI: METHJIAMHUH U aHUJIUH 1
AMHHOKHCIIOTHI Kak aM(pOTEpHbIE

31 OpraHWYECKUE COCTUHEHUS, HX 1
ouonornyeckoe 3HaueHue. Ilentuanl

30 benku xak npupoaHbIe 1
BBICOKOMOJICKYJISIPHBIE COCIHMHEHUS

33 OCHOBHBIC TIOHSATHS] XUMHHU } 1
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIEC METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[Tmactmacchl, KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YHEHUKA
* Xumus / I'abpuensn O.C., OctpoymoB W.I'., CnaaxoB C.A., AKunoHEpHOE
001IECTBO «M3narenbcTBO «[Ipocsemienne»
* Xumusa, 11 xkmacc/ T'abpuensiu O.C., OctpoymoB W.I'., CnankoB C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienuey

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
["abpuensH, O. C. Metoauueckoe nocodbue Xumus 10 kinace 'abpuensan, O. C.
Meroaudeckoe mocoobue Xumus 11 wxmace Nabpuensn, O. C. Xumus 10-11
kimacc. ba3zoBeiii  ypoBeHb. MeToauyeckue peKkoMeHAAlMu U pabouas
nporpamma
la6puensn, O. C. Xumus 10-11 kmacc. ba3oBwiii ypoBeHb. MeTonuueckoe
noco6ue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI
N PECYPCBI CETU HUHTEPHET

https://resh.edu.ru/subject/29/10/
http://fcior.edu.ru
http://school-collection.edu.ru
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