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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE CpellHEro o0miero oopasoBaHus pazpadoTaHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBaHuUU B
Poccuiickoit deneparun», TpeOOBaHWM K pe3yjbTaTaM OCBOCHHS (eaepabHOM
oOpasoBarenpHON TporpaMMmbl  cpemHero obmiero ooOpaszoanust (DOII COO),
npencTaBieHHbIX B DenepalibHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
COO, c¢ yuérom Konuenmum mnpenogaBaHusi y4eOHOTO mpeaMeTra «XUMHS» B
oOpa3oBarenbHbIX opranuzauusax Poccuiickoilt denepanuu, peann3yronMX OCHOBHbBIE
oOpa3oBarenbHbIE MPOTpaMMbl, M OCHOBHBIX TMOJOXKEHUU «CTpaTeruu pa3BUTHUS
BocniuTaHusi B Poccuiickoit @enepanun Ha nepuoj ao 2025 roga» (Pacmopsikenue
IIpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOA0B K pa3paO0OTKe MPOrpaMMbl IO XMMHUU, K ONPECTECHUIO 00IIei
CTpaTeruu oO0y4YeHHs, BOCIIUTAHUS U Pa3BUTUS OOYyYaroIIMXCS CPelCTBaMU y4eOHOTro
npeamera «Xumus» s 10-11  kimaccoB Ha 0a30BOM  ypOBHE COCTaBHIIU
koHuenrtyanbHbsle mnonoxkenus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH,
COJICp)KaHMs, pE3yJbTaTOB OOy4YeHUSI M TpeOOBaHM K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

Xumuyeckoe o0pa3zoBaHHE, MTOJIy4aeMO€E BBITYCKHUKaMU 00LIe00pa30BaTeIbHOM
OpraHM3alliM, SBJSETCS HEOTHEMJIEMOM YacTbi0 MX OOpa30BaHHOCTH. OHO CIYXKUT
3aBEPILAIOIIMM 3TallOM pealn3aldyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XHMHYECKOro OOpa30BaHMS.
OTH 1EHHOCTHM  KacarTCs TIO3HAHUS  3aKOHOB  MNpUPOAbI, (GHOPMHPOBAHUS
MHUPOBO33pEHUS U O0IIEH KyJIbTypbl YEJIOBEKA, a TAK)KE HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3JI0POBBI0 M MPUPOIHOM cpene. Peanmnsyercss xumuyeckoe
oOpa3oBaHue O0YYaIOIIMXCSI Ha YPOBHE CpeIHEro OOIIero oOpa3oBaHUs CPeACTBAMHU
y4eOHOro mnpeaMera «XUMHs», COJIEpPKaHUE U MOCTPOCHHUE KOTOPOTO OIMpEAesICHbI B
IporpaMme Mo XUMHUHU C YYETOM CHeIU(PUKNA HAYKU XUMUH, €€ 3HAUCHHs B TIO3HAHUU
NPUPOJBI U B MaTepUalbHON >KU3HHM OOIIECTBA, a TaKke ¢ y4y€ToM OOIuX Lened u
OPUHIIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro o0IIero
oOpazoBanus B Poccuiickoit denepanuu.

XuMHUsL Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HrpaeT ocoOyi poJyib B
COBPEMEHHOM LMBUJIM3AIMH, B CO3JaHUHM HOBOW 0a3pl MaTepUaabHOU KylbTypbl. OHa
BHOCUT CBOM BKJIaJl B (OPMHUPOBAHWE PAIMOHATIHLHOTO HAYYHOTO MBINUICHHS, B
CO3J]aHUE IIEJIOCTHOTO MPEJCTaBIeHUsI 00 OKpY’>KaloIIeM MHUpE KaK O EeIUHCTBE
OpUpoOABl M 4YelIOBEeKa, KOTopoe (OopMHUpPYETCs B XUMUUM HA OCHOBE IOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHUpPa, OCO3HAHUS B3AMMOCBS3H MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMHU 00JIaCTAMU MTPUMEHEHUS.

TecHO B3auMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMM HAyKaMH, XHMHS CTaja
HEOTHEMJIEMON YacTbl0O MUPOBOM KYJIbTYpPbl, HEOOXOAMUMBIM YCJIOBHEM YCIEIIHOTO



TpyAa W JKU3HM KaxJaoro wieHa ooOmectBa. CoBpeMeHHass XWMMHS Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTMA HalpaBieHa Ha pEIICHUE
[JI00ANBbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHSL YEJIOBEYECTBA —  CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM, IKOJIOTMUECKON 0€30I1aCHOCTH U OXPaHBbI 370POBbSL.

B coorBercTBUM C OOmMMM LENSAMH M TPUHLMIAMU CPEIHEro OOILEro
oOpasoBanusi comepkanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHB
W3YYCHUS) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyuaromuxcsi, HeOOX0IMMYIO UM JJIsi BBIpaOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB,
YCIIEITHOTO BKJIFOUEHUS B )KU3Hb COLMYMA, MPOJOJKEHUSI 00pa30BaHMsI B Pa3INYHbIX
00JacTsX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBimsomUMHA ~ TIpeAMeTa  «XHUMHSD»  SBISIOTCS  0a30BbIE  KYpChl  —
«Oprannyeckad xumus» U «OOmas M HEOpraHUYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUSI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HayKu: cUCTEMa
3HaHUU TI0 HEOPraHWYECKOM XMMHM (C BKJIIOUEHHEM 3HAHUN W3 OOILIed XUMHUHU) U
OpraHn4YecKOr XuMHuH. POpPMHUPOBAHUE [AHHOW CHUCTEMBI 3HAHUM IPU H3YYEHUHU
npeaMeTa 00ecreyMBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOTO00pasHs BELIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa cogepxaHusi KypcoB — «Opranuueckas xumusi» u «OOwmas u
HEOpraHuyeckass XuMus» cQopMHpoOBaHa B IMpPOrpaMMe IO XHMHHM Ha OCHOBE
CUCTEMHOTO MOAX0Aa K U3YYEHHUIO Y4eOHOro MaTeprasia 1 00yCIOBJIEHa HCTOPUYECKU
000CHOBaHHBIM Pa3BUTUEM 3HAHUI Ha ONMPEAENEHHBIX TEOPETUUECKUX YPOBHSX. Tak,
B Kypc€ OpraHM4eCKON XMMHUH BELIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOMN
TEOPHUH CTPOEHUSI OPraHUYECKUX COCAUHEHUH, @ TAK)KE HA YPOBHE CTEPEOXUMHUYECKHUX
U DJIEKTPOHHBIX NPEACTABICHUN O CTpoeHHM BemiecTB. CBeAeHHS 00 M3ydaeMbIX B
Kypce BEIECTBAX [JAIOTCSI B pa3BUTUM — OT YIJIEBOAOPOJOB IO CJIOKHBIX
OMOJIOTUYECKH aKTHUBHBIX COEAMHEHHI. B Kypce opraHM4eckol XMMHUHM MOJIy4aroT
pazButue Cc(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 00Imero o0pa3oBaHUs
NEepBOHAYAJIbHBIE MPEICTaBICHUS O XUMHYECKOM CBS3M, KJIacCU(DUKAIIMOHHBIX
NpHU3HaKaxX BEIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX CTPOCHHUS, O XUMUUYECKON
pEeaKIMH.

[loq HOBBIM yrJIOM 3peHUs B Tmpeamere «XuUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTcsl M3yYEHHBI Ha ypOBHE OCHOBHOrO 00Imero o0pa3oBaHUsS
TEOPETUUECKHU MaTepuai U (PaKTOJOTHUECKHE CBEICHHS O BEUIECTBAX U XUMHUYECKON
peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOm@as u HeopraHudeckas XHUMHs»
0o0y4JaronMMcst PEJOCTABISIETCS] BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPHOIUYECKOTO
3aKOHa € OOIIETEOPETHUYECKUX M METOAOJOTHYEeCKUX MO3UIMM, TIy0Ke TMOHSIThH
HUCTOPUYECKOE U3MEHEHHEe (YHKIIMA OTOr0 3akoHa — OT oOoOmaromeld 10
OOBSICHSIIOIICH Y IPOTHOZUPYIOIIEH.



Ennnas cucrema 3HaHWM O BAXKHEWILHUX BEIIECTBaX, MX COCTABE, CTPOECHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEaKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHMs AomoyHseTcss B Kypcax 10 u 11 knaccoB anemeHTamu
COZIEpKAaHUS, UMEIOIIUMU KYJIbTYPOJIOTUYECKUI U MPUKIAIHON XapaKTep. JTU 3HAHUSA
CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBS3U XUMHH C IPYTUMU HAyKaMU, PaCKPBIBAIOT €&
pOJIb B MO3HABATEIbHOW M IMPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT
BOCITUTAHUIO YBa)XKEHUS K IMPOLIECCY TBOPYECTBA B OOJACTU TEOPHH M MPAKTHUYECKHUX
NPWIOKEHUN XUMHUHU, TTOMOTAalOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJIeMaxX, CBI3AHHBIX C XUMHUEH, KPUTUUECKH OCMBICIUBATDH
uHboOpMaIIMI0O W TPUMEHATh €€ Uil TIONOJHEHUS  3HAHWM,  pelieHus
VMHTEJUIEKTYAJIbHBIX M JKCIIEPUMEHTANBHBIX HCCIECA0BATEIbCKUX 3a1ad. B nenom
colepkaHue y4deOHOro nmnpeamera «XHUMHsS»  JAHHOTO  YPOBHS — M3YYCHHS
OpPUEHTHPOBAHO HAa (POPMHUPOBAHUE Y OOYUAIOIIMXCS MUPOBO33PEHYECKON OCHOBBI JISI
noHuMaHusi  ¢uiaocopckux  UIed, TaKMX ~ Kak:  MaTepuaJbHOE  €IMHCTBO
HEOPraHWYECKOr0 U OPraHMYECKOro MHpa, OOYCIIOBJIEHHOCTh CBOWMCTB BEIIECTB HX
COCTaBOM U CTPOEHHMEM, IO3HABAEMOCTh MPUPOIHBIX SBJICHUHN IMyTEM SKCIIEPUMEHTA U
pelieHusl  MPOTUBOPEYM  MEXKIy HOBBIMM  (akTamMu ©U  TEOPETUUYECKUMH
IPEANOChUIKAMHU, OCO3HAHUE POJM XHMHUHU B PEHICHUH JKOJIOTMYECKHX MpolsieM, a
TaKXKe NpoOsieM cOepexeHHs] IHEPreTUYECKUX PECypCOB, ChIPbs, CO3/IaHUS HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B nane penieHust 3a1a4 BOCIIMTAHUSA, Pa3BUTUS U COLIMAIM3AIMU 00YYaIOIIUXCS
OPUHATBIE MPOrPAMMONl MO XUMHUHU TMOJIXOAbl K ONPENEIICHUIO COAEpXKaHUusS U
MOCTPOCHUS TpeIMeTa MpelycMaTpuBaloT (HOPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX
JEUCTBUN, WMEIOIMMX 0a30BO€ 3HAYEHWE IS PA3JIUYHBIX BUIOB JICSITEIBHOCTH:
penieHus mpoOJeM, MOUCKa, aHauu3a U o0paboTKu MH(pOpMAaIMK, HEOOXOIUMBIX AJIs
NpUOOpPETEHUsI  OMNbITa MPAKTUYECKOW U HCCIENOBATENbCKONM  JI€ATEIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUM XUMUHU.

B mpaktuke mnpenomaBaHUST XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusI, TaK U Ha ypOBHE CpeAaHEero oOluiero oOpa3oBaHUs, MPU OINpPeEICICHUU
COZIEP/KATEIIBHOW XAPAKTEPUCTUKU LEJIeW U3YYEHHs MpPEAMETa HallpaBJICHHEM
NEPBOCTENIEHHOW 3HAYUMOCTH TPAJULMOHHO TPHU3HAETCA (POPMHUPOBAHUE OCHOB
XUMUYECKOM HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YEJOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOOUYECKOW TOYKHM 3pEHHsS] TaKOW MOIXOA K OIPEACICHUIO ILENe H3Y4YEHUs
IpEAMETA SBJISIETCS BIOJIHE OITPABIAHHBIM.

CornacHo [aHHOW TOYKE 3pEHUS TJIABHBIMHU IEJISIMU HW3Y4YEHHUS MpeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sSIBIISAIOTCA:

e (dopMupOBaHHE CUCTEMbI XUMUUECKUX 3HAHUN KaK BOXKHEHIIIEH COCTaBIIAIONIEH
€CTECTBEHHO-HAYYHOI KapTHHBI MUpPAa, B OCHOBE KOTOPOW JEXaT KIIFOYEBBIC



NOHSTHS, PyHAAMEHTaIbHBIEC 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE S3bIKA HAYKH,
YCBOCHHUE u MOHUMAaHNE CYLTHOCTHU JOCTYTHBIX 00001IeHMI
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HUCTOPHEH MX pa3BUTHUS H
CTaHOBJICHHUS,;

e (QopMupoBaHuE M pa3BUTUE NPEACTABICHUM O HAYYHBIX METOJaX IMO3HAHMS
BEIIECTB U XUMUYECKUX PEAKINI, HEOOXOAUMBIX I MPUOOPETEHUSI YMEHHI
OpPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SIBJICHUN, UMEIOLTNX MECTO B
IPUPOJIE, B MPAKTHUECKON U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHH M CIOCOOOB NI€ATENHOCTH, CBSA3aHHBIX C HAOJIOJCHUEM U
OOBSCHEHHEM  XHUMHYECKOTO  OJKCIEpUMEHTa,  COOJIOJIEHUEM  MpPaBUII
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, comepkarenbHas XapakTepUCTUKa Ieled U 3a1ad H3ydeHUs
npeaMeTa B MporpaMMme IO XMMUM YTOUHEHA U CKOPPEKTHpPOBaHA B COOTBETCTBHHU C
HOBBIMU TPHUOPUTETAMU B CUCTEME CpeaHero ooumiero odpazoBanusi. CeronHs B
MpernofgaBaHU XUMUU B OOJBIICH CTENEeHW OTHAETCS MPEANOYTEeHHE MPaKTHYECKOM
KOMITOHEHTE COJIep)KaHUs 00y4YeHHsI, OpPUEHTUPOBAHHON Ha MOATOTOBKY BBITYCKHUKA
00111€00pa30BaTeIbHON  OpraHu3alliy, BIJACIONIEr0 HE HaOoOpoM 3HaAHUU, a
(YHKIIMOHAJIBHOW TI'PAMOTHOCTBIO, TO €CTh CHOCOO0aMH U YMEHHUSIMH AaKTHUBHOIO
MOJTyYeHUs] 3HAaHUN U MPUMEHEHUS UX B pEaIbHOM KU3HU JIJISl PELICHHS TPAKTUYECKUX
3ajad.

B cBsi3u ¢ 3TMM mpu M3ydeHUH TpeaMeTa «XUMHs TOMUHHUPYIOIIee 3HAUCHHE
IpUOOPETAIOT TAKUE LIENU U 3a/1a4H, KaK:

ajanrtanus OOyYaroIIMXCS K YCJIOBHUSM JWHAMUYHO pa3BHUBAIOIIETOCS MHpA,
(opMUpPOBaHNE HHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIo,
COTPYIHUYECTBY, CAMOCTOSITEILBHOMY MPUHSATHIO TPAMOTHBIX PEIICHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMmupoBaHre y  0OOydYaromuxcsi  KIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMH), HMMEIOIIMX YHHUBEpPCAJIbHOE 3HAYEHHE JUIS pa3IUYHbIX BHJOB
NEeSATEIbHOCTH: pelieHus MpoOjeM, MOoucKa, aHaiu3a M o0paboTKu HHGOpMaINH,
HEOOXOIMMBIX TSI TPHOOPETEHUS OMBITAa JACSITETLHOCTH, KOTOpas 3aHUMAaeT BaKHOE
MECTO B TMO3HAHWW XUMHH, a TakkKe JUIsl OLEHKH C TO3UIUNA DKOJIOTHUECKOU
0€30MMacHOCTH XapakTepa BIMSHUSA BEIIECTB U XUMHUYECKUX MPOIECCOB Ha OPTaHU3M
YeJl0BeKa U MPUPOJIHYIO Cpeay;

pa3BUTHE TO3HABATEIHHBIX HMHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00ydYarolmuxcs: CIOCOOHOCTH CaMOCTOSATENBLHO MPUOOpPETaTh HOBbBIE
3HAaHUA 10 XUMHUHM B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIb30BaTh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUM JJIsl TMOMCKAa U aHanu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIEP KAHNUS;



(dopMupOBaHHE U PA3BUTHE Y OOYYAIOMIMXCS AaCCOIMATHBHOTO M JIOTUYECKOTO
MBIIICHUSI, HAOIIOAATeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpPbIE OCOOECHHO
HEOOXOIUMBI, B YAaCTHOCTH, MNpU I[UIAHUPOBAHUM M TPOBEACHUU XHUMHUYECKOTO
AKCIIEPUMECHTA;

BOCIIUTaHWE y  OOydYamImuxcs  YOSKIEHHOCTH B  TYMaHUCTHYECKOH
HANpPaBICHHOCTH XHUMHUHU, €€ BaXHOM pOJM B PEIICHUU TJIO0AIBHBIX MpobdiIeM
paIOHAIBHOTO MPUPOOIOIB30BAHNS, TOIMOJHEHUSI SHEPreTHYECKHX PECypcoB U
COXPaHEHHUs TMPHUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTO
OTHONICHUS K TPHUPOJE W CBOEMY 3JI0POBBIO, a TakKe NPUOOPETCHHS OIbITa
UCTIONB30BAaHUSl TIOJMYYCHHBIX 3HAHWA Ui TPHHATAS TPAaMOTHBIX pEIICHUH B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpenHero ooO1ero oopazoBaHus MpeAMET «XUMHUsD 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeaMETHOMN 00actu « EcTecTBEeHHO-HAYUYHBIE PEIMETHI.

OO1iee yMcno yacoB, OTBEAEHHBIX ISl U3yYEHUS XMMHUM, Ha 0a30BOM ypOBHE
cpeaHero oOuiero oopazoBanus, coctanisier 68 yacon: B 10 kiacce — 34 yaca (1 yac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUH HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTPOECHUS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne 0 Ki1acCU(pUKALMKU OpraHnyeckux BemecTB. HomeHnknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN AJKEHOB: (DU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnoiauMmepusauuu). [lodyyeHue CHUHTETHUYECKOIO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklMH THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTalii,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02CHUPOBAHUA U HUMPOBAHUs), NOAyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HeTu:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHME C O0Opa3laMu IJIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, oObEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa M 3TaHOJIa HA OPTraHu3M YellOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTpOCHHME MOJIEKYJbl, (PU3NYECKHE M XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coequHeHus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XHMHYECKHME CBOICTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKOMOJIeKYISIPHBIE COeTUHEHUS

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHEepUMEHTAIbHBIE METOJbl HM3YYCHHs BEIIECTB M WX MPEBPAICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, mepuoInIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXKHBIX BEIIECTB MO TpyHnaM M IEpHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JOHOPHO-
aKkUuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. OHbI: KATUOHBI 1 AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKNX BelEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEUIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAOIIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (akTOPOB Ha CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetaiuioB B llepuoguueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETA/UIOB (raJoreHOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OOmue (usndeckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4y, HAOJIOJEHUE M OINHCAHHME JAEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B pPEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0e30MacHOCTH, Pa3BUTHUM MeAUIUHBL. [loHATHE O HAy4yHBIX METOAaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXXHEWUIIHNE CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKW, CTEKJIO, KEepamHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOMU >KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS YepE3 UCIOJIb30BAHUE KAK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepus, FHEPTHsl, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JHMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMH IIE€JI0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NMPUBBIYEK (YyHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTM UM YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKJAEHHOCTH B  OCOOOM 3HAUMMOCTH XHUMHHM JUII  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00€CTICUCHUU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHPOBAHUS  MHPOBO33PEHHUS]  OOy4YarOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUM 3HAHMM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOJIb3YEMble B XUMHUHU CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajiad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH 1ETM U 3a/1a4W UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUNBOCTD;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUUYECKOW paboThl M0 HUCCIEI0BAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PEryJIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJTHEHUM YYE€OHBIX M HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.



INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHBIE pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckass XuMUs)
OTPaXKaroT:

cOPMUPOBAHHOCTh  MPEACTABICHUH O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHONH KapTHHBI MHpPA, POJM XWMHUUW B TIO3HAHWUU SIBICHUH
npupoAsl, B (GOPMUPOBAHWUM MBINUICHUS W  KyJbTYpbl JIMYHOCTH, €€
GYHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOMN
cpene;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATHA (XMUMHUYECKHH JJIEMEHT, aToM, »JJICKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, dJIEKTPOOTPUIIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpalEHHAs), MOJb, MOJSpHAas
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIM cKeneT, (yHKIMOHANbHAsS TpyIIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHUECKUI PsiJl, TOMOJIOTH, YTIEBOJAOPOIbI,
KHUCTIOPOJT M a30TCOAEpIKAIINE COCAMHEHHS, MOHOMED, MOJHMMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COSIUHEHUS); TCOPUN U 3aKOHBI (TEOPUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XWMHUH, MHPOBO33PEHUYECKHE 3HAHUS,
JeKalue B OCHOBE TOHWUMAHUS TPHYMHHOCTH W CHUCTEMHOCTH XUMHYECKHX
SBJICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYyYECHUU U
0e30macHOM HCITOJIb30BAHUU BAXXHEHINIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOMN JACSATEIBHOCTU YEIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHITHS TPHU
OIMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUH OPTaHMYECKUX COCTMHCHHMIM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIOJI30BaTh XWMHYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMya OpraHMYECKMX BEIIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3TOTaBIMBATh MOJCIH MOJIEKYJI OPTaHUYECKUX BEIISCTB IS WIUTIOCTPALMA HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJIC)KHOCTh HU3yUYEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBYy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynne coenuHeHul (yrIeBOJOpPOMAbI, KHUCIOPOJ U a30TCOAEpIKaIne
COCIIMHEHMsI, BBICOKOMOJICKYJISIPHBIE COCJMHEHHsS), NaBaTh MM Ha3BaHHs TI0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NpPUBOIUTH TPUBUAIIBHBIC
HA3BaHUS OT/ACIBHBIX OPraHMYECKUX BEMICCTB (ITHICH, MPOTMWICH, alleTUJICH,



ATWICHTJINKOb, THIEPUH, (eHon, (HOopMaNbIeTH, aleTaabIeTH, MypaBbIUHAs
KHUCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIEMHOBAs KUCJIOTa, CTEApUHOBAsI KUCIIOTa, TJII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIMWIICH, alleTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, STAaHOJ, STUJICHIJIUKOJIb,
TIIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAas KUCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAaHUS JJIs TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOIIOJaTh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCY/IOl U JIabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, NOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArPEBAaHWUU, I[BETHHIC PEAKIMN OEJIKOB) B
COOTBETCTBUM C TMpaBWIAMU TEXHUKA OE30MaCHOCTH Tpu OOpamieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEIACTABIATh PE3YJIbTAThHI



XUMHYECKOTO JKCIIEpUMEHTa B (OopMe 3alucCH YpPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aAHAIM3HPOBATH XHUMHUYECKYIO
uHPOpMAIIMIO, TIONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUja  JKOJOTHUYECKH
EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B HENAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUsI W TPEAOTBPAIICHUS] HMX BPEIHOTO BO3JCUCTBUA Ha OPraHU3M
YeII0BEeKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJMAxX ITO3HAHHUS BEIIECTB U
XUMHYCCKHX SIBJICHHIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nmis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, pPOJH XHMHUH B TO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElISHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWM, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIATAONINE MMOHATUS (XUMUYECKHI DJIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUYECKAsI CBSI3b
(KoBajieHTHas, MOHHAs, METa/UTMYecKas, BOJAOPOJIHAS ), KpUCTAIUTMYECKas peiiéTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHUYECKAS JIUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaklMi, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKONU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,



MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHUU U O€30MaCHOM HCTOJIb30BAaHUU BAKHEUIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM €SI TEILHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSATHUH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHSITHUSA IMPH
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJICHTHOCTb M CTENEHb OKUCIICHHUS
XUMHUYECKUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHECHUSX, THUII
KPUCTAUTMYECKON pEelIETKH KOHKPETHOTO BeIllecTBa (aTOMHAas, MOJEKYJIspHasi,
HMOHHAs, METAJJIMYECKas), XapaKkTep Cpeibl B BOJHBIX PAaCTBOpPAX HEOPTraHMYECKUX
COCIUHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHA/JIEAKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpeACTIEHHOMY KiaccCy/TpyIre
COCIMHEHUH (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJlIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEpUOANIEcKoro 3akoHa [l.
W. MenneneeBa u J1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIOIIYI0, OOBSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »3JeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xuMmudeckux snaementoB J[. M. MenaeneeBa, UCMONb3ys MOHATHS «S-, P-, d-
DIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSITD
3aKOHOMEPHOCTU MU3MEHEHUSI CBOWCTB XMMUUYECKHUX JIEMEHTOB U UX COCIUHEHUM
110 nepuoaaM u rpymnnam Ilepuonuueckon cucteMbl XUMHAYECKUX diieMeHTOB []. U.
Menpaeneena;

chOPMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHME CBOWCTBA HEOPraHWYECKHUX BEIIECTB  pPa3IMYHBIX  KJIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXKIY HEOPraHUYECKUMH
BEIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnxX BeEIIECTB, TEIJIOBOMY



ahdexTy peaknuu, W3MEHEHUIO CTETCHEW OKHUCIICHHS 3JIEMEHTOB, 00paTHMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUHA COCTABJISATh YPaBHEHUS PEAKIUN pPa3THMIHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT IO KOHIIA;

c(hOPMHPOBAHHOCT, yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAIOIIHEC
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABJIECHUS 3JEKTPOHHOIrO OajaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMu OT Pa3aIUYHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aehctus (mpunuuim Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHUYECKUE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUHN MPOBOAUTH BBIYMCIEHHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaAKIUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIO W J1TabOopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe TMpaBHJIa OOpaIlEeHUS C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIUH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbBIE pPEaKIMu Ha cyinbdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad IO
temam «Metaiub»y U «HeMmeTtaiib») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30macHOCTH TIpU OOpAIllEHUH C BELIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM,
MPEACTABIIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu



ypaBHEHUN COOTBETCTBYIOIIUX peaKnuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNHTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TIONYyYaeMyH) W3 pa3HBIX MCTOYHHKOB (CpEeICcTBa MacCOBOM
KOMMYHHKaIuu, IHTEpHET U IpYyTuX);

cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUja  JKOJOTHUYECKH
I€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIUMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CHocOObl YMEHBIICHUS |
MPEIOTBPAICHHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JUTsT 0OYJaronuXcsl ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTudeckue yriaeBoa0pO bl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungpoBbie
Ne ni/m P Kourposbnbie IIpakruyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepuonanueckas cuCTeMa XUMUYSCKUX 3
anemenToB . 1. Menaeneera
12 Crtpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Meranbl
2.2 Hemeramibt 1
53 CBs13b HEOPraHMYECKUX U OPTAHHMYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Bcero
n/n Tema ypoka
[Ipenmer oprann4eckoil XumMuu, €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE
Teopust ctpoeHust opranudeckux coenuuennii A. M. byTiepoBa, e€ OCHOBHBIE MOJ0KEHUS
3 [TpencraBienue o kinaccuuKaluy opraHMyeckux BemecTB. HoMeHkarypa (cucteMaruieckas) U TpUBHAJIbHbIE 1
Ha3BaHUs OPraHUYECKHX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKHUH Pl 1
5 MertaH 1 3TaH — NPOCTEUIINE NPEACTABUTEIHN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTHUJIEH U IPONUIIEH — IIPOCTEHIINE ITPEICTABUTENIN AIIKEHOB 1
8 [Tpaktrueckas padota Ne 1. «I[lomyueHnue sTuIeHa U U3YYEHHUE €TO CBOMCTBY 1
9 Anxanuensl. byranuen-1,3 u metunGyranuen-1,3. IlonydeHue CHHTETUYECKOTO KaydyKa U pe3UHBI 1
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTMUECKUN Psil. ALIETUIIEH — MPOCTEHIINN TpeICTaBUTENb 1
AJIKUHOB
11 Brruncnenus no ypaBHEHHUIO XUMHYECKOW PEaKIIUH
12 ApeHbl: 6eH301 U TOIYyoJ. TOKCHYHOCTh apeHOB
13 ['enernueckas CBsA3b YIri€BOJAOPOIOB, MPUHAIEKAIINX K Pa3IMUHbBIM KJ1accaM
14 [IpupoHBIe HICTOYHUKH YTIIEBOJOPOIOB: PUPOIHBIH ra3 U MOMyTHbIE He(TIHBIE ra3bl, HEPTh U MPOTYKTHI €€ 1
nepepadoTKu
15 [TpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB: MPUPOAHBIN a3 U MOMYTHbIE He(TAHbIE ra3bl, HeQTh U MPOAYKTHI €€ 1
nepepadboTKu
16 KoHnTtponbHast paboTta mo pazaeny «YTriaeBoa0pOIb»
17 [IpenenpHble OTHOATOMHBIE CIIUPTHI: METAHO U 3TaHOJ. BogoponHas cBA3b
18 MHOroaTOMHbIE€ CIUPTHI: STUIICHTIUKOJIb U TIULEPUH




19 @DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE U XUMHUYECKUE CBOMCTBA, PUMEHEHNE 1
20 Anpaeruapl: GopMaNbAETUI U alleTaIbIeTH . AIICTOH 1
21 OnHOOCHOBHBIE MTpEeNIbHBIE KAPOOHOBBIEC KUCIIOTHI: MypaBbUHAS U YKCYCHAS 1
22 [IpaxkTuueckas padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIOTBI» 1
23 CreapuHOBas U OJIEMHOBASI KUCJIOTHI, KaK MMPEJICTABUTENH BBHICIINX KapOOHOBBIX KHUCIOT 1
24 MBplI1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBUE 1
25 CnoxHbIe 3(OHUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MApOIIN3 CIIOKHBIX A3(DUPOB 1
26 XKupsr: ruaponus, npuMeHeHne, ONOJIOTHYECKas POJIb )KUPOB 1
27 YrneBoabl: cocTas, Kiaccudukaius. BaxkHeiiue npeacTaBUTeNnu: TI0Ko3a, GpyKTo3a, caxapos3a 1
28 Kpaxmai u 1emiron03a Kak mpupoIHbIe TTOTUMEPHI 1
29 KonTponbnas pabota no paszneny «Kucnopoacoaepaiine opraHiuecKue COeTUHEHUS 1
30 AMWHBI: METWJIAMUH U aHWJIUH 1
31 AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OPraHUYECKUE COSAMHEHHUS, UX Ononorudeckoe 3HaueHue. Ilentu bl 1
32 benku kak mpupoIHbIE BEBICOKOMOJIEKYIISIPHBIE COSTNHEHHS 1
33 OCHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COEIMHEHUN 1
34 OCHOBHBIEC METO/IbI CHHTE3a BRICOKOMOJIEKYJISIPHBIX coennHeHnid. [IimacTMacchl, kaydyku, BOJIOKHA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

Ne
n/n Tema ypoka Bcero

1 XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIIHsi aTOMOB 1

5 [lepnonnueckuii 3akoH u [lepuonnueckas cucrema xumuueckux 3nemMeHToB Jl. . MenneneeBa, ux cBs3b ¢ 1
COBPEMEHHOM TEOpHUEH CTPOCHUSI aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUUYECKUX 3JIEMEHTOB U X COCMHEHUII 10 TPyIaM U epruojiaM. 3HaYeHHe 1
NEPUOANYECKOr0 3aKOHA M CUCTEMbI XUMU4eckux aneMeHnToB J[.1. MenzeneeBa B pa3BUTUN HAYKH

4 CrpoeHue BeniecTBa. XuMUUecKasi CBsi3b, €€ BU/Ibl; MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBsA3U. BogopoiHas cBs3b 1

5 BanenTtHocTh. DnekTpoorpuniarensHocTh. CTeneHb OKUcIeHus . BeriecTBa MOIEKYIIPHOTO M HEMOJIEKYISIPHOTO 1
CTpOCHUS

6 [TonsTne o nucnepcHbIx cuctemMax. VICTUHHBIE M KOJUIOUIHBIE pacTBOPHI. MaccoBasi 10J1 BELIECTBA B pacTBOPE 1

7 Knaccudukanus u HOMEHKIATypa HEOPraHU4YeCKUX coeuHeHul. ['eHeTnueckas cBa3b HEOPraHUYECKUX BEILECTB, 1
Pa3JIMYHBIX KJIACCOB

8 Knaccudukanus XuMHUECKUX peakluii B HEOPTaHUYECKON U OpraHNYeCKON XUMHUU. 3aKOH COXPAHEHUS MACChI 1
BEILECTB; 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU ITPH XUMHUECKUX PEAKIIMIX

9 CxopocTtb peakuuu. OOpaTuMbie peakiini. XUMHUYECKOE PAaBHOBECHE

10 [TpakTuueckast pabota Ne 1. «BnusiHre pa3iandHbIX (PaKTOpPOB HA CKOPOCTh XUMHUUECKON PEaKIIHI) 1

11 DnekTponuTHdeckas auccounarnus. [lorstue o Bogopoanom nokaszatene (PH) pactBopa. Peakiinu noHHoro oomeHa. 1
IM'uaponu3 opraHnyYecKUX U HEOPTraHUYECKUX BEIIECTB

12 OKHCTUTENBHO-BOCCTAHOBUTEbHBIC peakinu. [IoHsTHE 00 7eKTpoIn3e paciiaBoB U pacTBOPOB colieit 1

13 KonTtponbHast pabota mo pazaeny «TeopeTudaeckue OCHOBBI XUMUH»

14 Mertamisl, ux nmonoxxenue B [lepuogunueckoii cucreme xumuaeckux 3neMeHToB 1. 1. MenneneeBa u 0cOOEHHOCTH 1
cTpoeHus aromoB. O0mue pusnveckre CBONCTBa METAIIOB

15 CmuaBbl METaJLIOB. DIIEKTPOXUMUYECKUN ST HAPSHKEHUN METAJIJIOB

16 XUMHYeCcKHe CBOWCTBA BaXKHEHIIINX METAJUIOB (HATpUH, KUK, KalbIMi, MAarHUH, aTFOMUHHUI) U UX COETUHEHUI
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XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX COEAUHEHUMN

18 XHUMHUYecKre CBOMCTBA IIUHKA, JKeJie3a U MX COCTUHEHUM

19 [TpakTudeckas padora Ne 2. "PenieHne sKCIIEpUMEHTATBHBIX 33134 110 TeMe «MeTauibn" 1

20 Hemeramnel, ux nonoxenne B [leproandeckoii cucreme xumuaecknx anemeHToB [l. M. MenaeneeBa u ocoOeHHOCTH 1
CTPOEHHS aTOMOB

21 ®dusnyecKue CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAILIOB (Ha MpUMeEpe KUCIOpoa, cepbl, hocdopa u yrieposa) 1

22 XUMHYECKUE CBOMCTBA TAJIOTC€HOB, CEPhl U UX COCAMHEHUI 1

23 XuMHYECKHEe CBOMCTBA a30Ta, (hocodpa U UX COCTUHCHHIN 1

24 XHUMHYECKUE CBOMCTBA yIIIepO1a, KPEMHUS U UX COCIUMHEHUN 1

25 [IpyMmeHeHre BaXHEUIIINX HEMETAIIOB M UX COSAMHEHUN 1

26 Ob6o06menne U cuctemMaru3anus 3HaHui o TeMe «Hemeramnery. Berancienns no ypaBHEHUSIM XUMHUYECKUX PEAKIIUN 1
U TEPMOXHUMUYECKUE PACUEThI

27 [IpakTuueckast padora Ne 3. «Pemenne sKkcriepuMeHTAIBHBIX 3a/1a4 110 Teme "Hemeramisr'"» 1

28 KonTponbhas pabota mo Temam «Metamib» U «HemeTamib

29 Heopranunueckue u oprannueckue Kuciaotel. Heopranuueckre u opraHnyeckue OCHOBaHUS

30 AMboTepHble HEOPraHUYECKUE U OpraHUYeCKHe COeMHEHNs. [ eHeTnueckas CBsi3b HEOPraHMYECKUX U OPraHMYECKUX 1
BELIECCTB

31 Ponb xumun B o6ecrieueHuu 3K0JI0THYECKOM, YHEPreTUUECKOM U MUIIEeBOW 0€30MacHOCTH, Pa3BUTUU MEIUIIUHBI 1

32 [TpencraBienust 06 0OIIMX HAYYHBIX MIPUHIIMIIAX MPOMBIIIEHHOTO MOTYYeHHs BAXKHEHIIINX BEIIECTB 1

33 YenoBek B MUpE BEIIECTB M MAaTEPHAITIOB 1

34 XuUMHS ¥ 310pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknacc/ Kysnenosa H.E., JIéskun A.H., [llatano M.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

Xumus, 10 knacc Ky3nenosa H.E., I'apa H.H., Tutoa N1.M.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Xumus. 10 knacc./Meroaudeckoe nocooue/Kysuenosa H.E.,I'apa H.H.,
TutoBa U.M

Xumus. 11 knacc.Meroaunueckoe nocooue/ Kysnenosa H.E., JlutBunosa T.H.,

JIéskun A.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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