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1.INIOACHUTEJIbBHAS 3ATINCKA

[Tporpamma 1o XMMUM Ha ypOBHE cpeHero olmiero oopazoBanus pazpaboraHa Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O0
obpazoBanun B Poccuiickoit denepanumy», TpeOOBaHMIA K pe3ysbTaTaM OCBOCHHS (efepalbHON 00pa3oBaTEIbHON MPOTpaMMBI CPEAHETO OOIIETo
obpazoBanus (POIl COO), mpexacraBieHHBIX B DenepaabHOM ToCyAapcTBEHHOM oOpaszoBaTenbHoM cranaapre COO, c¢ yuérom Konuenuuum
MpernoiaBaHusl yueOHOTO peaMeTa «XUMHs» B 00pa3oBaTeIbHBIX Opranu3aiusax Poccuiickoit deaepannn, peanu3yronmx OCHOBHbIE 00pa30BaTebHbBIE
IPOrpaMMbl, U1 OCHOBHBIX MOJIOKeHUN «CTpaTteruu pas3BuTHUsa BocnuTaHus B Poccuiickoil ®@enepanuu Ha nepuoxn ao 2025 roga» (Pacnopsbxenune
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOAXO0J0B K pa3pabOTKe MporpaMMbl O XUMHHU, K ONpeAeTIeHHI0 o0mei crparerun o0y4eHHs, BOCIIUTAHUS M Pa3BUTHUS O00yYaroluxcs
cpeactBamMu yueOHOro mpenmera «Xumus» s 10 kmacca Ha 0a30BOM ypOBHE COCTaBWIM KOHIENnTyalbHble mnonoxkenus PIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1LI€JIeH, COACpIKaHuUs, pe3yabTaTOB 00y4eHHUsS U TPeOOBAHUH K YPOBHIO TIOJATOTOBKH BBIITYCKHHUKOB.

B cooTBeTcTBHM ¢ JaHHBIMU TOJIOKEHUSIMHU TTporpamMma 1o XuMuHu (0a30BBIN YpPOBEHB) HA YPOBHE CPEAHETO 00IIEro 00pa3oBaHus:

yCTaHaBIIUBAET o0s13aTeNbHOE (MHBapHaHTHOE) peIMETHOE coJiepKaHue,
onpezenseT KOJMYECTBEHHbIE M KAaueCTBEHHBbIE €ro XapaKTePUCTHKM Ha KaKIOM JTale H3y4dyeHHs IMpeaMeTa, IpeaycMaTpuBaeT MPUHIUIIBI
CTPYKTYPHUPOBAHUS COACPIKAHUS U pacIIpe/IeIeHHs €ro Mo KjaccaM, OCHOBHBIM pa3JielaM M TeMaM Kypca;

naéT pacrpezesneHue y4eOHbIX YacoB MO0 TEMAaTUYECKUM pa3iesam,

PEKOMEHAYET IMOCIEI0BATEIbHOCTh M3YUCHUsI OTJCIBHBIX TeM Kypca C YYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH, JIOTUKU y4eOHOTrO
mpoliecca, BO3pacTHBIX 0cOOeHHOCTeH oOyuaromuxcs 10 kimacca;

IaéT METOAMYECKYIO HHTEPIPETALMIO [eJIel 3yueHHs IpeIMeTa Ha YPOBHE COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEHETO 00IIEero 00pa3oBaHus,
COJIepKaTENbHON XapaKTePUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS OCHOBHOM 00Opa30BaTeNIbHOM MpOrpaMMbl CpeqHEero ooiiero odpazoBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX ), OCHOBHBIX BHIOB Y4eOHO-IIO3HABATEIBLHON NEATEILHOCTH O0YYaIOUIETrocs MO0 OCBOCHHUIO COJICPKAHUS
npeaMera.

ITo BceM Ha3BaHHBIM MO3HMLUAM B MPOTrpaMMe 10 XUMHH COOJIOJIEHA MMPEEMCTBEHHOCTh C (heaepanibHOM paboueil mporpaMMoii OCHOBHOTO OOIIEero
obpazoBanus o xumMun (711 8—9 kiraccoB 00pa3oBaTEIbHBIX OpraHU3aINiA, 0a30BbIN YPOBEHB).

Xumuueckoe o00pa3oBaHHE, TOJIY4aeMO€ BBIMTYCKHUKaMU 00IIeoOpa30BaTeNIbHOM OpraHMU3alliyd, SBISETCS HEOThEMJIEMOW YacThl0 HX
oOpazoBaHHOCTU. OHO CIIYXHUT 3aBEpIIAIOLIMM 3TallOM peajn3aldy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOW CHCTEME XMMHUYECKOTO OOpa3oBaHMs. DTH IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPHUPOABI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH
KyJbTYpBl YEJOBEKa, a TaKKe HKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBbIO M NPHUPOJHON cpexe. Peamusyercs XxuMudeckoe
oOpa3zoBaHue OOYYAIOIIMXCS Ha YpPOBHE CPEIHETO OOIIero oOpa3oBaHUs CpPeACTBAMH Y4eOHOTro mpeamera «XUMHUsS», COIEpKaHHE W TOCTPOCHUE
KOTOpOTO OIpE/IeJICHbl B MPOrpaMMe IO XUMHUU C YUETOM CreMUUKH HAYKH XUMHH, €€ 3HaYCHHS B TO3HAHUH MPUPOJLI U B MaTEpHUATBLHOW >KU3HU
oOmiecTBa, a Takke ¢ Y4€ToM OOLIUX LeNiel U MPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMbI CpeqHero oluiero oOpa3zoBaHUs B



Poccutiickoit ®eneparuu. Tak, Hanpumep, npu GOPMHPOBAHUU COACPKAHMS TPEAMETa «XHUMHs YUTCHBI CICAYIOIIME TOJIOKEHUS O crenuduke u
3HAYCHUH HAYKU XUMUHU.

XUMUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyio poJib B COBPEMEHHOM IMBWIM3ALMU, B CO3aHUM HOBOW 0a3pl MaTepHUaIbHOM
KyJapTypbl. OHa BHOCUT CBOHM BKJIaJ B ()OPMHPOBAHNE PALIMOHATIBHOTO HAYYHOTO MBIIUICHHS, B CO3JJaHUE LIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM
MHUpE KaK O €IMHCTBE MPHUPOABI U YeJIOBeKa, KOTOpoe (POpMUpPYETCS B XMMUU HAa OCHOBE MOHMMAaHUS BEIIECTBEHHOT'O COCTaBa OKPY)KAIOIIET0 MHPA,
OCO3HAHMS B3aUMOCBSI3U MEX1y CTPOSHHEM BEIIECTB, X CBOMCTBAMU M BOZMOKHBIMU OOJIACTSIMH MTPUMEHECHHSL.

TecHo B3auMOAeMCTBYS € APYTUMU €CTECTBEHHBIMU HAyKaMH, XUMUS CTajla HEOThEMJIEMON YacTbl0 MUPOBOU KYJIbTYphl, HEOOXOIUMBIM YCIOBHUEM
YCIIEITHOTO TPY/Ia U )KU3HH KaXI0TO WieHa obmecTtBa. CoBpeMEHHAst XUMUS KaK HayKa CO3HIaTelbHasl, KaKk HayKa BBICOKMX TEXHOJIOTHUI HampaBlieHa Ha
penieHue TIOOATBHBIX MPOOJIEM YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETHUYECKOM, MHIEBOW, IKOJOTHYECKON OE30MacHOCTH H
OXpaHbl 3J0POBbSI.

B cooTBercTBHM ¢ 00IIMMHU HEJISIMU ¥ TIPUHIIMIIAME CPETHET0 0011Iero o0pa3oBaHusl coaepkanne npeamera «Xumus» (10 kmacc, 6a30BbIid ypOBEHB
U3y4YCHHs]) OPHEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYpHYIO TOATOTOBKY OOYy4YalOIIMXCs, HEOOXOAWMYI0 UM JUIS BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIECUTHOTO BKJIIOYEHHSI B JKU3HB COLIMYyMa, MPOJOJKEHHUS OOpa30BaHUSA B Pa3IMYHBIX OOJACTSIX, HE CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocTaBngomuUMy IpeaMeTa «XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas: XUMUSA», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs KOTOPBIX
SIBIISIFOTCSL OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUM MO HEOPraHMYECKOW XMMHHU (C BKJIIOUCHHEM 3HAaHUM M3 OOLIell XUMHM) U OPraHMYECKOW XUMMUU.
dopmupoBaHuEe JAaHHOW CHCTEMBbl 3HAHUM MPH U3YUYEHUHU IpeAMeTa 00ecreyruBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEr0 MHOTOOOpas3usi BEUIECTB Ha
OCHOBE OOIINX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa cogepxaHusi KypcoB — «Opranuyeckas XuMusi» cQOpMUpPOBaHa B MPOrpamMMe M0 XMMHUHM Ha OCHOBE CUCTEMHOI0 MOAX0/1a K U3y4EHUIO
y4eOHOTO Marepuaia u OOYyCJIOBJIEHAa HCTOPHUUECKH OOOCHOBAaHHBIM pPa3BUTHMEM 3HAHMHM Ha ONpEAETEHHBIX TEOPETHYECKHX YpPOBHsX. Tak, B Kypce
OpraHMYEeCKOM XMMHUH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHYECKOW TEOPUM CTPOCHHUS OPraHMYECKUX COCJUHEHUMH, a TAKXKE Ha YPOBHE
CTEPEOXMMHUYECKHX M AJIEKTPOHHBIX IMPEICTABICHUNA O CTpoeHWHU BemiecTB. CBelneHHs 00 M3y4aeMbIX B Kypce BEIIECTBaX IAal0TCAd B Pa3BUTUU — OT
YIJI€BOIOPOAOB JI0 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COeIUHEHHH. B Kypce opraHnueckoil XMMUU MOJIy4aloT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE
OCHOBHOT'O 00IIero o0pa3oBaHUs IMEpBOHAYATIbHBIC MPEACTABICHUS O XUMHUYECKOW CBS3M, KIacCH(UKALMOHHBIX MPU3HAKAX BEILIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, 0 XUMUYECKOU PEAKIUH.

Enunas cucrema 3HaHMH O Ba)XKHEMILIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHWM, CBOMCTBAX M NPUMEHEHHH, & TAKXKE O XMMHUYECKUX PEAKIMIX, UX
CYIIHOCTH U 3aKOHOMEPHOCTSIX IMpOTEKaHUs JomnojiHsercsa B Kypcax 10 u 11 kimaccoB ajieMeHTaMu COAEpKaHUS, UMEIOUIUMU KYJIbTYPOJIOTUUECKUI U
MPUKIATHON XapakTep. DTU 3HaHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSA3M XUMUU C JPYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATENbHOMN U
NPaKTUYECKON JAEATEIbHOCTH 4YeNOBEeKa, CIMOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHHsSI K MpPOIECCYy TBOPUECTBA B OOJIACTH TEOPUUM W MPAKTUYECKUX
MPUJIOKEHUH XHUMHUH, MMOMOTAalOT BBIMTYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIIMBATh HWH(POPMAIMI0 W TPUMEHATh €€ M TONOJHEHHWS 3HAHWW, PEIICHUsS WHTEIUICKTYATbHBIX U OKCIEPUMEHTAIBHBIX



UCCIIeIoBAaTENbCKUX 3a7ad. B nenom coxepxanue yuyeOHOro mpeamera «XuMHs JaHHOTO YPOBHS M3Yy4YEHUs OPHEHTHUPOBAHO Ha (OPMHUpPOBAHHUE Yy
00y4aromuxcsi MUPOBO33PEHUYECKOM OCHOBBI Uil TOHUMAaHUs (GHIOCOPCKUX UAEH, TAaKUX KaK: MaTepUaIbHOE EJWHCTBO HEOPraHMYECKOro |
OpPraHUYECKOT0 MHpa, 0OYCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHUEM, IT03HABAEMOCTh NPHUPOJAHBIX SBICHUN IMYTEM 3KCIEPUMEHTA U
pelIeHus] IPOTUBOPEUYHA MEX1Yy HOBBIMH (haKTaMH M TEOPETUUYECKUMH MPEANOChIIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH 3KOJIOTUYECKUX MPOOIIeM,
a TakKe poodisieM cOepeKeHUs YHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3/1aHUS HOBBIX TEXHOJIOTMI U MaTepUAJIOB.

B nnane pemeHus 3aad BOCIMTAHMS, Pa3BUTHS M COLHAIN3ALUN O0YJarOIUXCS MPUHITHIE MPOTrPaMMON MO XUMHUHU MOJXOMbI K ONPEAETICHUIO
COJEpKAHUSA M MOCTPOEHMs IMpeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHHWE YHUBEPCAIBHBIX Y4EOHBIX IEHCTBUM, MMEIOIUX 0a30BO€ 3HAYEHUE JUIS
pa3IMYHBIX BUJOB JAEATENBHOCTU: pPEUIeHUs NpoOieM, MOUCKa, aHanu3a u 00paboTku uHpOpMalnnu, HEOOXOIMMBIX IJs MPHOOpPETEHHs OIbITa
NPaKTUYECKON U UCCIIE0BATENBCKON JAESITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMHH.

B mpaxTuke mpenojaBaHMs XMMHHM KaK Ha YPOBHE OCHOBHOTO 0oO0IIero oOpa3oBaHUS Tak M Ha YPOBHE CpeAHEro oduiero odpa3oBaHus, MpU
OIIPENICIEHUN COJEePKATEIbHON XapaKTEePUCTUKH LIeJIel M3ydeHus MpeiMeTa HalpaBlIeHHEM MEePBOCTENEHHON 3HAUMMOCTH TPAJULMOHHO IMPU3HAETCS
¢opMHpOBaHHE OCHOB XMMHYECKOH HAayKHM KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMSA, MPAKTUYECKOM AEATEIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOH KyJbTypbl. C METOIMYECKON TOYKM 3pEHMsI TakoW IMOAXOJ K ONpPEICNICHUIO Lesed M3Y4eHHUs IMpeaMeTa sIBIISETCS BIIOJHE
OTIpaB/IaHHBIM.

CoracHO JaHHOM TOYKE 3pEHHUSI TIIABHBIMU IIEISIMU U3YUYCHHS TIpeIMeTa « XuMusi» Ha 6a30BoM ypoBHE (10 Ki1.) sSsBIsIIOTCS:
¢opMHpOBaHHE CHUCTEMbl XMMHMUYECKHX 3HAHMN KaK Ba)KHEHMIIEH COCTaBIAIONIEH €CTECTBEHHOHAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH jexar
KJIFOYEBbIE MOHATHS, (PyHIaMEHTAJIbHbIE 3aKOHBI U TEOPHHM XUMHUH, OCBOEHHUE S3bIKa HAYKH, YCBOCHHE U MOHMMAHUE CYIIIHOCTH JTOCTYIHBIX 0000IIeHNI
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIGHHE C MCTOPUEH MX pa3BUTHS U CTAHOBICHHS; (POPMUPOBAHHE W PA3BUTHE MPEICTABICHUNA O HAYYHBIX
METO/ax MO3HAHUS BELIECTB MU XUMHUYECKUX peaKkluil, HEOOXOOUMBIX JUIl NMPUOOPETECHUsT YMEHUH OpPUEHTHPOBATHCA B MHPE BEIIECTB U XUMHUYECKHX
SBIICHUM, WMEIOMIUX MECTO B MPHUPOJE, B NMPAKTUYECKONH M TIOBCEAHEBHOM >KU3HU; PAa3BUTHE YMEHHUH M CIIOCOOOB JESTEIBHOCTH, CBA3aHHBIX C
HaOMoIcHuEM U 00BICHEHHEM XUMHUUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM TTPaBuiI 0€30MacHOr0 OOpAIIEHUS C BEIIECTBAMM.

Hapsiny ¢ 3TuM copepkarenbHas XapakTepUCTHKA IeJIel U 3a/1a4 W3YYEHHUs IpeaMeTa B MporpaMMe 10 XUMHUHM YTOYHEHA M CKOPPEKTHPOBAaHA B
COOTBETCTBUHM C HOBBIMM IIPUOPUTETAMU B CHUCTEME cpeaHero odiero oopazoBanusa. CeronHs B NPENOAABAHUN XUMHHU B OOJIbIIEH CTENEHU OTAAETCS
OPEANOYTEHUE TNPAKTUUECKOM KOMIIOHEHTE COAep)KaHus OOydeHHs, OPUEHTHPOBAHHOW Ha TIOATOTOBKY BBITYCKHUKA 0011e00pa3oBaTeIbHOM
OpraHu3alliy, BJIa/ICIOUIEr0 He HA0OPOM 3HAHUH, a PYHKIMOHAIBHON IPAMOTHOCTBIO, TO €CTh CIIOCOOAMM U YMEHUSIMU aKTUBHOT'O NIOJIY4YEHUs 3HAaHUH U
INPUMEHEHHS UX B PEANbHOM KU3HU JUIsl PEILICHUS TPAKTUYECKUX 3a/1a4.

B 5T0i1 cBsI3M npH M3ydeHUU npeaMeTa « XUMUs» JOMUHUPYIOIEe 3HaUeHHe MPUOOPETAIOT TaKUe LENH U 3a/1a4H, KakK:
ajanTanys oOydaromuxcs K YCIOBUSIM JUHAMHUYHO pa3BUBAIOLIETrocs MHpa, (OPMUPOBAHME HHTEUIEKTYalbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
camMo00pa30BaHHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY HPUHSATHIO T'PAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C
BEIIECTBAMM M HMX INPUMEHEHHEM; (OpPMHUPOBaHHE y OOYYArOIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIBbHOE
3HAYCHUE JJIS Pa3IMYHBIX BUJOB JESITEIBLHOCTH: PEIICHUs poOIeM, MOUCKa, aHaIu3a U 00paboTKK HHPOpMALUU, HEOOXOAUMBIX



JUIs TIPUOOPETEeHUs OMbITa AESTENbHOCTH, KOTOpas 3aHMMaeT Ba)XHOE€ MECTO B MO3HAHMU XUMHH, a TaKKe Uil OLEHKU C MO3UIMM 3KOJOTHYEeCKOU
0€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XMUMHUYECKUX IMPOIECCOB HA OPraHU3M YeIOBEKa W MPUPOAHYIO Cpedy; pPa3BUTHE MO3HABATEIbHBIX
HMHTEPECOB, MHTEIJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuXxcs: ClIOCOOHOCTH CaMOCTOSATENbHO MPUOOpETaTh HOBbIE 3HAHUS MO XUMHHU B
COOTBETCTBUM C YKH3HECHHBIMU MOTPEOHOCTSMHU, HCHOIB30BAaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUW JUIS TOWCKAa W aHajau3a y4eOHOW u
HAyYHONIOMYJSAPHOW HHGOPMalMU XMMHYECKOTO cojepxaHus; (OpMUPOBaHHME U pa3BUTHE y OOYYArOIIMXCS AacCOUMATUBHOTO M JIOTHYECKOIO
MBIIJICHHSI, HAOIIOAATeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUHU W TPOBEACHUU
XUMHUYECKOT0 3KCIIEPUMEHTA; BOCIIUTAaHHE Yy 00yJaromuxcsl yOe:KIEHHOCTH B TyMaHUCTUYECKOW HAMpaBIEHHOCTH XUMUH, €€ BaXKHON POJIM B pEIICHUU
rII00aNBHBIX TPOOJIEM PAMOHATBHOTO MPHPOAOTOIL30BaHUS, TOMOJHEHUS JHEPTreTHUYECKUX PECYpPCOB U COXPAHEHUS TMPUPOTHOTO PaBHOBECHS,
OCO3HaHHUS HEOOXOTUMOCTH OEpeXHOr0 OTHONICHHS K MPHUPOJIE U CBOEMY 3J0POBbIO, a TaKK€ MPHUOOPETEHHS OMBbITa HMCIOJIB30BAHUS MOTYYEHHBIX
3HAHUU JJI NPUHATUS TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBI3AHHBIX C XUMUYECKUMU SIBICHUSMH.

Llenu u 3amaun M3ydyeHus npenMera «XUMHs) MOJYYWIH TNOIPOOHYI0O METOIMYECKYI0 MHTEepIpeTanuio B pasaene «llmanupyemsie pe3ynbTaThl
OCBOEHUS MPOTPAMMBI 110 XUMHUNY», OJarofaps 4emMy oOecreueHo Y€TKOe MPECTaBICHNE O TOM, KaKue 3HAHUS U YMEHUSI UMEIOT MPSMOE OTHOIICHUE K
pean3any KOHKPETHOW IIeJIu.

B y4ueOHOM 1uTaHe cpemHero obmiero oOpa3oBaHus IMpeaMeT «XUMUs» 0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHON obmactu «EcTecTBeHHO-
HAy4YHBIE TPEIMETHI».

OO1mee yncIo 9acoB, PEKOMEHIOBAHHBIX NI m3y4deHus xuMuu — 34 gaca: B 10 kmacce — 34 gaca (1 gac B Hezenio).

2.COJEP) KAHUE OGYUEHUS!
10 KIIACC
TeopeTuvyecKkue OCHOBbI OPraHUYeCKO XUMUM

[Ipeamer opraHmyeckod XUMUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B IMOJYYEHUU HOBBIX BEUIECTB W MarepuaioB. Teopusi cTpoeHHs
oprannyeckux coenuHeHuid A.M. BytnepoBa, €€ ocHOBHbIE MoJjokeHHs. CTpYKTypHBIE (POPMYNIBI OPraHMYECKUX BEIIECTB. [ OMOJIOTHS, W30MEpHSI.
XuMHUYEcKasi CBS3b B OPraHUYECKUX COSAMHEHUSAX — OJMHAPHBIC U KPATHBIEC CBSI3H.

[IpencraBienne o kinaccuPpUKaMM OpraHMYECKUX BellecTB. HoMeHkIaTypa opraHmdyeckuX COeIMHEHMH (cucreMaTHdecKas) U TpUBHAJIbHbIC
Ha3BaHUs BAXKHEUILIMX MPEICTABUTENEH KJIACCOB OPTaHUYECKUX BEILECTB.

JKCNepUMEHTAJIbHbIE MeTO/IbI H3y4YeHUs] BellleCTB M UX NMpeBpalleHuii

O3HakoMJIeHHE € OOpa3llaMH OpraHMYEeCKHX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OpPraHHMYECKHUX BEIIECTB,
HAOJIO/ICHUE M OMHUCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHUYEeCKHX BEIIECTB MPU HArpeBaHWH (IUIaBJIICHHE, OOYIIIMBAaHHE U
TOpEHue).

1Kpru60M B TEKCTC BBIACJICHBI J3JIEMCHTBI COJACPIKAHUA yT-Ie6HOFO Marepualia, KOTOPbBIEC HM3y4YarOTCd B O3HAKOMHUTCIBHOM IUIAHE M HE BKJIHOYAKOTCA B COCTaB

npeaMeTHbIX pe3ynbTatoB ocBoeHus POII COO Ha 6a30BOM ypOBHE.



YraeBogopoabl

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUM psia. MeTaH U 3TaH — IpOCTEHIINE MPEICTABUTENN ATKAHOB: (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuuu 3aMeleHHs] U TOPEHUS ), HaXOXKICHNUE B MIPUPOJIE, OTyUYEHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTMYECKHH psifl. DTUICH U MPOIMWIEH — NPOCTEHIINE MPEJCTaBUTENIN AIKEHOB: (PU3NYECKHEe U XUMHUYECKHUE
CBOMCTBA (peaKIK THAPUPOBAHNUS, TAIOTEHUPOBAHUS, TUAPATALIMU, OKUCICHUS U MOJMMEPU3alInK ), TOJyYeHHE U IPUMEHEHHE.

Ankamuensl: Oyramues-1,3 u merunOyramueH-1,3: cTpoeHHe, BaKHEHIIME XUMHYECKHE CBOWCTBA (peakmusi monmMmepusanuu). llomyueHue
CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psAl. ALETHIEH — MPOCTEHINHM IMpeICTaBUTENb alKWHOB: COCTaB, CTPOCHUE,
¢buznyeckre 1 XUMHUYECKHE CBOMCTBA (peaklUy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHHUSI ), TOJyYE€HUE U IPUMEHEHHE.

Apensl. benso:n: coctas, ctpoeHne, GU3NUECKUE U XUMUYECKHE CBOMCTBA (peaky TajJoreHUPOBaHHs U HUTPOBAHMS ), TIOJTYUYEHUE U TIPUMEHEHUE.
Tonyon: cocmas, cmpoeHue, ghusuueckue u XumuyecKue ceouUcmsea (peakyuu 2aio02eHupo8aHus U HUMpo8anus), noiyyeHue u npumenerue. TOKCUUHOCTD
apeHOB. [ eHeTHuecKas CBsI3b MEX]y YIIIEBOAOPOJAMHU, IPUHAIEKALMMY K pa3InYHbIM KJIaccaM.

[IpupoaHbie UCTOYHUKH YTiaeBOAOpoaAoB. [IpupoaHsiii ra3 u nomytHeie HedTsHBIC Ta3bl. Hedth u e€ mpoucxoxaenue. CriocoObl mepepadOTKH
He(TH: NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaJUTU4YeCKHii), muponus. [IpoaykTsl nepepaboTku HePTH, UX NMPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIN yroyib ¥ MPOAYKTHI €ro nmepepadboTKH.

JKCIEePUMEHTAJIbHbIE METObI H3y4YeHHs BelleCTB M UX NPeBpalleHu i
O3zHakoMjieHHE ¢ OOpa3llamMH IIacTMacc, KaydyyKoB W pe3uHbl, kojulekiuu «HepTtb» M «YTonb», MOAENUpOBaHHWE MOJEKYJ YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOHBIX, IPOBEICHNE NPAKTHYECKOH PadoThI: T0JIy4eHUE ITUIIEHA U U3yUYEHHE ero CBOMCTB. PacdéTHble 3axaun

Boruncnenus mo ypaBHEHUIO XUMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOJYKTa PEAKIMU MO M3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WIH MPOAYKTOB PEAKIINHN).

Kuciaopoacoaep:kamme oprannuecKue coeinHeHus

[IpenenvHbIe OTHOATOMHBIE CIUPTHI. METaHON U ATAHOJ: CTPOCHME, QU3NUYECKHE U XMMHUYECKHE CBOMCTBA (peakUuu C aKTUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHE), MpUMeHeHHe. BoJoponHbie CBs3W MeXAYy MOJIeKyJdaMH CnUpToB. JleficTBME MeTaHOJa M A3TaHOJA HAa OPraHu3M
YeJI0BEKA.

MHoOroaTtoMHbI€ CHUPTHI. DTWICHIVIMKOIb M TJIHUIEPUH: CTpOoeHHe, (PU3UYECKHEe M XUMHUYECKHEe CBOWCTBA (B3aMMOJAEWUCTBHE CO IIEIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs peakllisi Ha MHOTOaTOMHBIE criupThl). [leiicTBre Ha opranu3M uenoBeka. [I[puMeHeHue rimiepuHa U STUICHIIUKOJIS.

®deHou: CTpOEHUE MOJIEKYIIBI, (PU3NYecKre U XuMHueckue cBoiicTBa. Tokcuunocts eHomna. [Ipumenenue penomna.

Anbaerupl U kemonvl. QopManbIerull, aleTalbIeru]l: CTPOeHUe, (PU3HNUECKUe U XUMUYECKIEe CBOMCTBA (peaklMi OKUCICHHSI U BOCCTAHOBJICHMUSI,
KaueCTBEHHbIE PEAKIIMH), TIOJYyUYEHUE U IPUMEHEHHUE.

Ayemon: cmpoenue, ghusuyeckue u xumuyecKue c80UCM8a (peakyuy OKUCIeHUs U 80CCMAHOBIIEHUs,), NOTyUeHue U NpuMeHeHue.



OAHOOCHOBHBIE TMpenaeabHble KapOOHOBBIE KHUCIOTH. MypaBbHHAasi W YKCYCHAasi KHUCJIOTBI: CTpOeHHe, (U3UYEeCKHe M XHUMHYECKHE CBOWCTBa
(cBolicTBa, O0IIKeE AJIs Kacca KUCIOT, Peakiusl dSTepu(uKaIum), moydeHue u npuMeHenne. CTeapruHoOBas M OJCHMHOBAs KUCIOTHI KaK MPEICTaBUTEIN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIIEe ACHCTBHE.

CrnoxHbie dpUpbl Kak NPOU3BOJHBIC KapOOHOBBIX KHCIOT. ['maponu3 cinoxkHbix 3¢upoB. XKupel. ['mapomus xupos. [IpuMeHneHue KuUpOB.
buonornyeckas poJib JKUPOB.

VYTaeBoabl: COCTaB, KIACCU(PHUKAIMS YIIeBOJA0B (MOHO-, M- U MOJHCaxapuabl). [ Irok0o3a — MpOCTeHIINK MOHOCaXapu: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (PU3MYECKHE U XMMHUYECKHE CBOMCTBA (B3auMozeiicTBue ¢ ruapokcunom meau(ll), okucinenne ammuadyHsiM pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, Op0O’KCHHE TIIFOKO3bI), HAXOXKIEHUE B MPUPOJIE, TPUMEHEHHE, Onosorndeckast poiib. @otocunTtes. @pyKTo3a Kak U30Mep TITFOKO3BI.

Caxapo3za — npedcmasumeinb OUCaxapuoos, 2UOPOIU3, HAXOHCOeHUe 8 NPUPOOE U NPUMEHEHUe.

Kpaxman u nemmono3a Kak TpupojHbie monuMepbl. CTpoeHHE KpaxMana M [eJUTFoNIo3bl. Du3nueckne M XMMUYECKHE CBOWMCTBA Kpaxmala
(Tuaponu3, KaueCTBEHHAs! PEAKIUs C HOJAO0M).

JKCNEePUMEHTAIbHbIE METO/IbI U3YYeHH s BeleCTB U UX MpeBpalleH Uit

[IpoBenenue, HaOMIOACHUE W OMHCAHHME JEMOHCTPAIIMOHHBIX OINBITOB: TFOPEHHUE CHUPTOB, KAYECTBEHHbIE PEAKIHUU OJHOATOMHBIX CIHPTOB
(oxkucnenue staHona okcugoMm meau(Il)), MHOrOATOMHBIX CHUPTOB (B3aMMOJIEHCTBUE rimiepuHa ¢ ruapokcunom meau(Il)), ampaerugoB (okucieHue
aMMHadHbIM pacTtBopoM okcuaa cepedpa(l) m rumpoxcumom memu(Il), B3ammomeicTBUE Kpaxmalia C MOJOM), MPOBEACHUE MPAKTHYECKON pPadOTHI:
CBOMCTBA PaCTBOPA YKCYCHOMN KHMCJIOTBI.

PacuérHble 3agaun

Brruncnenus mo ypaBHEHUIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOJYKTA PEAKIIMU MO0 M3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOITYKTOB PEAKIIUN).

A3oTcoaepxaniye OpraHuyecKue CoeANHeHUs!

Amunsl. Memunamun u anunun. cocmas, cmpoenue, (husuyecKue u XumuyecKue ceotcmea (2openue, 83aumooeticmeaue ¢ 6000 U KUCTOMAMU).

AMMHOKHCTIOTHI KaKk aM(OTepHbIE OpraHuveckue coenuHeHus. DOu3nveckne U XUMUYECKHUE CBOWCTBA aMHHOKHCIOT (HAa MpHUMEpE TIIHIIMHA).
buonornuyeckoe 3HaueHre aMHUHOKUCIIOT. [lenTuapt.

benku kak mpupoAHBIE BHICOKOMOIICKYISIpHBIE COequHEHUs. llepBuyHasi, BTOPUYHAS M TPETHUYHAS CTPYKTypa OEIKoB. XHUMHUYECKHE CBOWCTBA
OeNIKOB: THAPOJIN3, ACHATYpalusl, KAYeCTBEHHbIE PEeaKlIUU Ha OEJIKU.

JKCNepUMEeHTAJIbHbIE MeTO/IbI H3y4YeHU s BellleCTB M UX NMpeBpalleHuii

Habmionenne w omnmcaHue JAEMOHCTPAIMOHHBIX OMBITOB: JIEHATypalus OeJKOB IpU HArpeBaHWHW, I[IBETHBIE pEaKIUu OEIKOB.
BbicokomosieKyIsipHbIE COeTUHEHHUS

OcCHOBHbIE MOHSTHUSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AUU, CPEIHSI
MoJieKysipHasi Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJIMMEPHU3aIUs U MOJTUKOH IEHCAIHS.



IInacmmaccol  (nonusmunen, noaunponuieH, NOIUSUHUNIXIOPUO, noaucmupon). Hamypanvuolil u cunmemuyeckue Kayyyku (0ymaoueHosbil,
XJIOpONPEHOBbIlL U U30NPEHO8bIU). Bonokna: namypanbHble (X10NOK, WepCcmb, WENK), UCKYCCMEEHHble (ayemamHtoe 80J10KHO, BUCKO3A), CUHMemuyecKue
(kanpow u 1ascan,).

JKCNEePpUMEHTAIbHbIE METO/IbI U3YYeHH s BeleCTB U UX MpeBpalleHuit

O3HakoMJIeHHE ¢ 00pa3aMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

Me:xnpeameTrHblie CBA3H

Peanuzamust MeXnpeaAMETHBIX CBSI3€d MPU WM3YyYEHUW OpraHnyeckod xumMuu B 10 Kiacce OCYIIECTBIISETCS Yepe3 HMCIOJb30BaHME KaK OOIINUX
€CTECTBCHHO-HAYYHBIX IMOHSTUH, TaK U MOHITHIA, SIBISIOUINXCS CUCTEMHBIMU JIJIsI OTJICBHBIX MTPEIMETOB €CTECTBEHHO-HAYIHOTO ITUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE MOHATHS: SBJICHUE, HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAIU3, CUHTE3, KJIacCU(PUKAIUsI, TEPUOAUYHOCTD,
HaOJI0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAaHHE.

@duszuka: Matepus, SHEprusi, Macca, aToM, 3JEKTPOH, MOJIEKyJla, SHEPreTUYeCKUN YpPOBEHb, BELIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHHUE
BEIIeCTBa, (PU3NYECKHUE BETUIHHBI M CIUHUIIBI UX U3MEPEHUSI.

buonorus: knmerka, opranu3M, 6mocdepa, oOMEH BEIIECTB B OopraHu3Me, (OTOCHHTE3, OMOJIOTMUECKH aKTHBHBIC BeliecTBa (OETKH, YIIIEBOIBI,
XKHUPBI, PEPMEHTBHI).

I'eorpadusi: MuHepasbl, TOpHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIA€MbIE, TOTLIUBO, PECYPCHI.

TexHoONOTHSA: MHIIEBBIE MPOIYKTHI, OCHOBHI PAIMOHATBLHOTO IHTAHUS, MOIOIIHE CPEICTBA, JIGKAPCTBEHHBIE W KOCMETHYECKHE Ipenaparhl,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU
HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHHUS OOYyYarONTUMHUCS MPOTrpaMM CpPEIHEro o0Imero oOpa3oBaHus (JIMUHOCTHBIM,
METaNpeIMETHBIM U TpeAMeTHbIM). HayuHo-meToanyeckold OCHOBOHM UIsl pa3paOOTKHU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOCHHS IMPOTPAaMM CPEIHETO
o0miero o0pa3oBaHus ABISETCS CUCTEMHOAEITEIbHOCTHBIN MOAXOI.

B cooTBeTCTBHM € CHCTEMHO-JESATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHUMHS» Ha YPOBHE
CpeIHero o0Iero 00pa3oBaHus BBIICIEHBI CIEIYIOINE COCTABIISIONINE:

OCO3HaHHE oOydJaronmmMucs poccuiickon rpak1aHCKOM UJIECHTUYHOCTHU —

TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIHPHOCTH M CAMOOTIPEACIICHUIO;
HaJIMYMe MOTUBALMU K 00YyYEHHIO;
IeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JTUYHOCTH HA OCHOBE



KJTFOUEBBIX IIEHHOCTEH M HICTOPUYECKUX TPATUIINN 0a30BON HAYKU XUMUH;

TOTOBHOCTH U CHOCO6HOCTI> OGY‘IaIOH_[I/IXCﬂ PYKOBOJACTBOBATHLCS B cBOCH ACATCIIBHOCTH HCHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMU, IMPUCYIIUMU HGHOCTHOﬁ
CUCTEME XMMHUYECKOr0o 00pa3oBaHus;

HaJIMYKe IPaBOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhI U CHOCOOHOCTH CTaBUTh LIEIH

U CTPOUTD >KU3HEHHBIC MJIaHbI.

JIngaHOCTHBIE pPE3yiabTaTbl OCBOCHUA NIPCIMETA «XuMuUs» JOCTUT'AaKOTCA B €AUHCTBC y‘-IGGHOfI M BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBETCTBUU C
FYMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMU, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH U HJ€allaMU POCCUICKOTO I'pa)<IaHCKOro OO0IlecTBa, MPUHITHIMU B
O6IJ.I€CTB€ HOpMaMH U IIpaBUJIaMU MMOBCACHUA, CHOCO6CTByIOH_[I/IMI/I mnmponeccamMm CaMOITO3HaHUA, CaMOPA3BUTHUA U HPABCTBCHHOTO CTAHOBJICHUS JIMYHOCTU
oOyyJaronuxcs.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUsA» OTPaKkaloT CPOPMHUPOBAHHOCTh OMBITA IMO3HABATEIBLHON M MPAKTUYECKON NEATETbHOCTH
o0y4aromuxcs 1Mo peaan3alu NIPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOTO BOCIUTAHNS:

OCO3HaHHS OOYYaIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX NpaB U OOS3aHHOCTEH, YBa)KCHHS K 3aKOHY U MPaBOMOPSAKY; MPEICTABICHUS O COIMAIbHBIX
HOpMax " npaBujiax MCKIIMYHOCTHBIX OTHOLIECHUN B KOJIJICKTHUBC,
TOTOBHOCTU K COBMECTHON TBOPYECKOM NEATEIBHOCTH MPU CO3/IaHUU YUEOHBIX
IMPOCKTOB, PCIICHUHU y[IGGHLIX 1 MO3HABATCIIbHLBIX 3a/1a4, BBIIIOJJTHCHUU XUMHUYCCKUX SKCIICPUMCHTOB,
CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX MPH aHaJIN3€e Pa3InYHbIX BUIOB yUeOHON AESITETbHOCTH;
2) IaTPHOTHYECKOT0 BOCIINTAHMSA:
LEHHOCTHOTO OTHOILIEHUS K UICTOPUYECKOMY U HAyYHOMY HacJIEUI0 OT€YECTBEHHOW XHUMHUH;
YBa)KEHHsI K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUHU M MPAKTUYECKOTO MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh pe3ysbTar
JUIUTETbHBIX HAOIIOACHHUM, KPOTIOTJIUBBIX SKCTIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTHKOB;
HHTCPCCAa U MMO3HABATCIIbHBIX MOTHBOB B IMOJIYYCHHUU W MOCJICAYIOMIEM aHAJINU3C PIH(l)OpMaLII/II/I O INCPCHOBLIX JOCTUIKCHHUAX COBpGMCHHOfI OTE€4YECTBEHHOU
XUMUH;
3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMUS;
CIIOCOOHOCTH OLIEHUBATh CHUTYallMH, CBSI3aHHbIE C XUMUYECKUMH SIBJICHUSIMH, U NPUHUMATh OCO3HAHHBIE DPEIIEHUS, OPUEHTHUPYACh HAa MOpPAIbHO-
HPAaBCTBCHHBIC HOPMbBI 1 ICHHOCTH;
TOTOBHOCTHU OLICHHUBATh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBApHUIIEH ¢ MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEIACTBHM 3TUX
MOCTYIIKOB;
4) popMupoBaHUS KYJIbTYPHI 310POBbS:



MMOHUMAHUS IIEHHOCTEH 3I0POBOr0 M 0€30MacHOro 00pas3a >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 370POBBIO; COOJIIOIEHHSI TPaBHII 0€30MacHOr0 00paIleHHs C BEIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYIOBOU JACATEIBHOCTH;
MOHUMAaHUS LIEHHOCTH MPABWJI UHAUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30I1acCHOTO
MOBCACHHA B CUTyaAllUAX, YTPOKAKOIINX 3J0POBbIO U JKU3HU J'IIOI[GI‘/JI;
OCO3HAHHUS MOCIEACTBUM U HEMPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS alIKOT0JIs, HAPKOTUKOB, KypeHUs);
5) Tpy10BOro BOCHUTAHUSA:
KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEAOBATEIbCKON IEATENbHOCTH,  OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W JAPYruxX BUAaX
ACATCIIBHOCTH,; YCTAHOBKHU HAa dKTHUBHOC YUAaCTHUC B PCIICHUUN MMPAKTUYCCKUX 3a1av counaanoﬁ HAIpaBJICHHOCTH (B paMKax CBOCTO KJiacca, H_IKOJ'IBI);
MHTEpeca K MPaKTHYECKOMY H3YUYEHHIO PO ecCHil pa3TuyHOro poja, B TOM YHCIIEe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;
YBaXXEHUsS K TPYAY, JIOASAM TPYyJa U Pe3yJbTaTaM TPYAOBOU IEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUAYAIBHOU TPAeKTOPUH
obOpasoBanus, Oyaymer npodeccnn W peayn3anuyd COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C yYETOM JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWUMUH,
WHTEPECOB U MOTpeOHOCTEH 00IIIeCTBA;
6) IK0JIOrM4eCcKOro BOCIIMTAHUA:
HKOJIOTHYECKH TEIECO00Pa3HOTO OTHOILIEHHS K PUPO/JIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIie;
MOHMMAaHUS IJI00aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHUS 3KOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOAHOMN U COL[UAIBHOMN Cpebl;
OCO3HaHUuA H€06XOI[I/IMOCTI/I HNCITIOJIb30BaHUA I[OCTI/I)KCHI/II\/'I XUMHUHU I pCIICHUS BOIIPOCOB PAlTMOHAJIBHOTO IMTPUPOAOIIOJIE30BaAHUSA
AKTUBHOTO HETIPUATHUS ACUCTBUN, MIPUHOCSIIMX Bpel OKpYyKarollel IpUpPOIHON cpefie, yMEHHsI IPOTHO3UPOBATH HEOIArOMPUATHBIE 3KOJIOTHUYECKHE
MIOCJIEICTBYS IIPEAIIPUHUMAEMBIX IEUCTBUH U IPEIOTBPAILAT UX;
HaJIMYUSl PA3BUTOrO HKOJOTMUYECKOTO MBILIUICHUS, AKOJIOTUYECKON KYJIbTYphI, OIBITa JEATEIBHOCTH 5SKOJOTHYECKOW HANpaBlIEHHOCTH, YMEHUS
PYKOBOACTBOBATLCA UMHU B HO3HaBaTeHBHOI>'I, KOMMYHI/IKaTHBHOFI )41 COHHaHBHOﬁ IMPAKTHUKC, CHOCO6HOCTI/I U YMCHUSA aKTHUBHO MPOTUBOCTOATH UACOJIOTUA
xeMohoouw;
7) IEHHOCTH HAYYHOT'0 MO3HAHMSA:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTHKU;
NOHMMAaHMs CHeUM(PUKH XUMHHM KaK HayKd, OCO3HaHUS €€ poiu B (OPMHPOBAHWHU PAIMOHAIBHOIO HAYYHOTO MBIIIICHHS, CO3JaHUU IIEJIOCTHOTO
MpescTaBiIeHusl 00 OKpY)KalollleM MHUpE KaK O €IUHCTBE MPUPOJBI M YelIOBEKa, B MO3HAHUU NMPUPOAHBIX 3aKOHOMEPHOCTEH W pElIeHUU MpodiieM
COXpaHEHHUs MPHUPOJHOTO PABHOBECHS; yOeKAEHHOCTH B 0COOOW 3HAYUMOCTU XMUMHH JJIsi COBPEMEHHOW LMBUIM3ALUU: B €€ TYMaHUCTHYECKON
HANpaBICHHOCTH W BAXXHOW POJM B CO3/JaHUM HOBOHM 0a3bl MaTepHaNbHOW KYJIbTYpbI, PEIIEHUH TJIOOANBHBIX MPOOJIEM YCTOWYHBOIO Pa3BUTHS
YEJIOBEUECTBA — CHIPhEBOM, YHEPTETUUCCKOM, MUIIEBON U DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIIEYCHUN YCIOBHM YCIEITHOTO
TpyAa U DKOJOTMYECKHM KOM(OPTHOW >KM3HM KaXJOro dWieHa OOIIecTBa; €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TMOHMMAaHHUS CYIIHOCTH METO/I0B
MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIOJIb30BaTh IOJy4aeMble 3HAHUS IS aHaiu3a U OOBSICHEHHs SBICHUMN



OKpY’KaIOILIEr0 MHpa U MPOUCXOIAUINX B HEM M3MEHEHUH, yMEHHUs JlelaTh 0OOCHOBAHHBIEC 3aKIIOUEHHUS Ha OCHOBE Hay4YHBIX (DAKTOB M MMEIOIIUXCS
AAHHBIX C HEJIbIO MOJYUYCHUS JOCTOBCPHLIX BHIBOOB,
CIIOCOOHOCTH CaMOCTOSTEIHHO HCIOJIb30BATh XUMHUYECKHE 3HAHUS JUISl PEIIeHUs TPOOJIeM B PeabHBIX )KU3HEHHBIX CUTYALIMSIX;
MHTEpeca K 3HAHUIO U UCCIIEJI0BATEIHCKON IeATEIHbHOCTH;
TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHMIO, K AKTUBHOMY MOJYyYEHHUIO HOBBIX 3HAHUN 110 XUMHUU B COOTBETCTBHH C
KU3HCHHBIMU HOTpGGHOCTHMI/I;
WHTEpeca K 0COOEHHOCTSM TPY/a B pa3IuvHbIX chepax nmpodheccnoHaTbHOU NeATeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI
MeTtanpeameTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOTO MpeameTa « XMMUs» Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl BKIOYAIOT:
3HaYMMble U1 (OPMUPOBAHUS MHPOBO33PEHHS 00YYAIOUINXCS MEKIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IIeHayYHbIE TIOHATHS, OTPaXKaAIOIIIe
LEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHEHU(PHUKY METOJOB IO3HAHHWS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MarepHsi, BELIECTBO, SHEPTHUf,
SIBJICHUE, TPOLECC, CHCTeMa, HAy4yHbI (aKT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHWE, HAONIOJCHUE, W3MEpEHHE,
SKCTICPUMEHT U JIPyTHUE);
YHUBEpCalibHbIE yueOHbIE IeHCTBHS (IO3HABATENbHbBIE, KOMMYHUKATHBHBIE,
peryisTuBHBIC), oOecreuuBammme (GopMUpoBaHWE (YHKIIMOHAIBHON TPAaMOTHOCTH M COIMAIBHOW KOMIETCHITMH OOYYarOIIMXCs; CIOCOOHOCTH
06yqa101m/1x051 HCIIOJIb30BAaTh OCBOCHHBIC MCKIUCHUIIIIMHAPHBIC, MUPOBO33PCHUYCCKHUC 3HAHUSA U YHUBCPCAJIbHBIC y‘-IGGHI:IC I[GP'ICTBPISI B II03HABAaTCILHOU
Y COLMAJIBHOM MPaKTHUKE.
MertamnpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJaJICHHE YHHUBEPCAIbHBIMUA YYCOHBIMH MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU
NEUCTBUSIMU.
ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS
Bba3oBble jiornyeckue AeicTBUA:
CaMOCTOSITENILHO (POPMYITUPOBATH U AKTyaTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpHUBAaTh;
OTIpEeACIIATH LENU AeSITeNbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTDB PC3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHLIMU LICIISIMU;
UCIIOJIb30BaTh IPU OCBOCHHUU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIAEIATh XapaKTepHble TNMPU3HAKM TOHATUH M YCTaHAaBIMBATh MX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS AJIsl OOBSICHEHHSI OTAEIbHBIX ()aKTOB U SIBICHUI;
BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUHN BEIIECTB U XUMUYECKUX
pEeaKIuii;
YCTaHABJIMBATb NPUYIUHHO-CICACTBCHHBIC CBA3HW MCKAY U3YYACMBIMH ABJICHHUAMU, CTPOUTH JIOTUYCCKUC PACCYKICHUSA (I/IH[[yKTI/IBHBIe, ACOYKTHUBHBIC,
[0 aHAJOTHH), BBIABISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIMPOBATH BBIBOABI M 3aKIIOUYECHUS; IPUMEHSITH B
Mponecce No3HaHus, UCIOJIb3YEMbIC B XUMHUH CUMBOJIMYCCKUC



(3HAKOBBIC) MOJCIH, MPEOOPa3OBBIBATH MOJCIbHBIC TMPEACTABICHUS — XUMHUYECKUM 3HaK (CMMBOJI) dJEMEHTa, XuMuueckas ¢Gopmysa, ypaBHEHHUE
XUMHYECKON peaklud — TPU PEHICHHH y4eOHBIX MMO3HABATEIbHBIX U MPAKTUYECKUX 3a/lad, MPUMEHATh HA3BAHHBIE MOJAENBHBIC MPEICTABICHUS IS
BBISIBJICHUS XapaKTePHBIX MIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUUYECKUX PEaKIui.

ba3zoBble ucciienoBare/bCKue 1eMCTBUA:

BJIa/IETh OCHOBAMH METOJIOB HAy4YHOT'O IMO3HAHHWS BELIECTB M XMMHUYECKHX peakuuil; (opMylIupoBaTh LETU M 33Ja4d MCCIIEIOBAHUS, HCIOJIb30BATh
MOCTaBJICHHBICE U CaMOCTOSTEIHHO C(HOPMYITHpPOBAHHBIE BONMPOCHI B Ka4eCTBE MHCTPYMEHTA IMMO3HAHUS U OCHOBBI Ui (POPMHUPOBAHUS THIIOTE3HI 1O
MPOBEPKE MPAaBUIbHOCTH BBICKA3bIBAEMBIX CYXJICHHI; BIIaJIeTh HABBIKAMU CAMOCTOSITENIbHOTO TUIAHUPOBAHUS U IPOBEJCHUS YUCHUUECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 332 XOJOM TMpOIecca, CaMOCTOSTEIBHO IMPOTHO3UPOBATH €ro pe3yibTaT, (POpMyITUpOBATH
000011eHNsT ¥ BBIBOJBl OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEIOBaHUS, COCTAaBISAThH OOOCHOBAaHHBIM OTUET O MPOJENIAaHHON paboTe;
npruoOpeTaTh ONBIT YYCHUYECKOH MCCIIeJOBATEIbCKOM U IPOSKTHOM JIeTebHOCTH,

MPOSIBISAT CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY IOMCKY METOJIOB PEIICHUs MPAaKTUYECKUX 3aJad, MPUMEHEHHIO Pa3IMYHbIX METO/OB
MO3HAHMUS.

Pa6ora ¢ undopmaunmeii:

OPUEHTUPOBATHCSA B PA3IUYHBIX UCTOYHUKAX HH(GOpManuu (HAYIHO-TIOMYISpHAS JUTEpaTypa XUMHYECKOTO COJCPIKAHHS, CIPABOYHBIE IMTOCOOWS,
pecypcel MHTEepHeTa), aHaNM3UpOBaTh MHGPOPMAIUIO DPA3NUYHBIX BHUIOB M (POPM MpeACTaBICHUS, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HENIPOTUBOPEUHBOCTE;

dbopMynupOBaTh 3aMpoCchl U MPUMEHATH pa3jIMYHble METOMABI MPU MOUCKE U 0TOOpe MHPOpMaluU, HEOOXOAMMOMN Jis BBINOJHEHHUS y4eOHBIX 3a1ay
onpeAeNnEHHOTO TUIIA; TPHOOPETATh OIBIT UCIIOJIB30BAHUS UH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U PA3TUYHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO BRIOMPATh ONTUMAIbHYIO (hOpMy mpecTaBieHns nHpopManuu (CXeMbl, Tpa@uKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTHUE);
UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MPH paboTe ¢ XUMHUECKOW HHpOpMaLueit:

MPUMEHATHh MEKIIPEAMETHBIC ((PU3NUECKUE U MaTEeMAaTUUECKHE) 3HAKH U CUMBOJIBI, POpMYITbl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl B XOJI€ JMAJora W/WIM JUCKYCCHU, BBICKA3bIBATh WICH, (POPMYIHPOBATH CBOM IMPETIOKEHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS TIPEIIOKEHHOMN 3a]a4uu;

BBICTYNaTh C MpE3CHTAlMe pe3ylbTaTOB IMO3HABATEIBHOU NEATEIbHOCTH, MOJYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH IpHU
BBITIOJTHEHUH XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUIECKONW pabOTHI MO MCCIICOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3alui yieOHOTO MPOEKTa U
(bopMynUpPOBATh BBHIBOJIBI IO pe3yJbTaTaM MPOBEAEHHBIX UCCIEA0BaHUN MyTEM COTIACOBAHUS MO3UIIMI B X0/1€ 00CYKIEHHUS 1 0OMEHAa MHEHUSIMHU.
PeryasiTuBHbIe YHHBepPCAJIbHbIE YUeOHBbIE IeiiCTBUS CAMOCTOSITEITFHO IJIAHUPOBAThH u OCYIIECTBIISATh CBOIO TIO3HABATEILHYIO
JeSITeNIbHOCTD, OINpenesss e€ el U 3a/a4d, KOHTPOJIUPOBATh U 10 MEpe HEOOXOAMMOCTH KOPPEKTHUPOBAThH MPEAaraeMblil alropuT™M ACHCTBUI MPU



BBITIOJITHCHUH yYEOHBIX U MCCIIEOBATEIbCKUX 3a/1ay, BhIOMpaTh Hanbosee 3 (PEKTUBHBIN CIIOCOO MX pEenieHUs] ¢ YYETOM IMOJTyYeHUsS HOBBIX 3HAHHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIUAK; OCYIIECTBISATh CAMOKOHTPOIIb CBOCH NIESATEIHHOCTH Ha OCHOBE CaMOaHaIn3a 1
CaMOOIICHKH.
MNPEJIMETHBIE PE3YJIBTATHBI 10 KJIACC
[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckast XUMUsD» OTPaXKaloT:
c(hOpPMHUPOBAHHOCTH MPEACTABICHUN 0 XUMHUUECKON COCTABISIONIEH €CTeCTBEHHOHAYYHON KapTHUHBI MUPA, POJIM XUMUU B IO3HAHWH SIBJICHUN TIPUPOJIBI, B
(GOpMUPOBAHUN MBILUICHUS W KYJAbTYpPhl JHYHOCTH, €€ (QYHKIMOHAIbHOW TIPAMOTHOCTH, HEOOXOIMUMOW MJig pElIeHUS NpPAaKTUYECKUX 3aaad u
AKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 37I0POBBIO U TIPUPOTHOM Cpelie;
BJIa/ICHUE CUCTEMON XUMHUYECKUX 3HAHHM, KOTOpask BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMHYECKUU JJIEMEHT, aToM, JJIEKTPOHHAs 000JO0YKa aToMa, MOJEKYJa, BaJCHTHOCTh, 3JEKTPOOTPUIATEIIEHOCTh, XUMHUYECKas CBS3b,
cTpykTypHas (popmyna (pa3BEpHyTas U COKpaliéHHas), MOJIb, MOJISIPHAs Macca, MOJIIPHBIH 00BEM, YIJIEpOJHBIN CKeleT, (YHKIMOHAJbHAS TPYIINa,
paauKai, W30Mepusi, U30MEpPhI, TOMOJIIOTUYECKUN P, TOMOJIOTH, YTIEBOAOPOABI, KHCIOPOA M a30TCOACpPIKAIINe COCTUHEHHS, MOHOMED, MOJIHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHHMS); TEOPUU M 3aKOHBI (Teopus CTpOoeHus opraHuyeckux BemecTB A.M. bytiepoBa, 3akon
COXpaHEHHUS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XHMHH, MHPOBO33DCHUECKHE 3HAHUS, JIeKAIIUEe B OCHOBE IMOHHUMAHHUS
NPUYUHHOCTA U CUCTEMHOCTH XMMMYECKUX SIBICHUH, ()aKTOJIOIHMYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBE, MOJy4YE€HUH U 0€30MacHOM HCIOIb30BAaHUU
BXHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUUECKOH EATEeIHLHOCTH YeJI0BEKa; CPOPMUPOBAHHOCTh YMEHUU BEISIBIISITh XapaKTepHbIC
NpU3HAKW  TIOHATUMN, YCTaHABIUBATh UX B3aMMOCBSI3b, HCIOIH30BaTh COOTBETCTBYIOIIME MOHATUSL TPU ONHCAHUU COCTaBa, CTPOCHUS U MPEBpaLCHHMA
OPraHUYECKUX COCIMHEHUM;
c(OpMHUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTABJICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO)
dbopMyTT OPraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEaKIUil, N3rOTABIUBATh MOJAETN MOJEKYJ OPTaHUYECKUX BEIISCTB JJISl WILTIOCTPAIIMUA UX
XUMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS;
c(OpPMUPOBAHHOCTh YMEHHUI YCTAaHABJIMBATH MPUHAJICKHOCTh M3YyYECHHBIX OPTaHMUYECKHUX BEIIECTB IO MX COCTaBY W CTPOCHHUIO K OMPEICIEHHOMY
KJIacCy/Tpynie coeluHeHul (yriieBoAOPOIbl, KUCIOPO U a30TCOIEpKallie COeTUHEHHS, BHICOKOMOJIEKYIISIPHbIE COSIMHEHMS), 1aBaTh UM Ha3BaHUS 110
cucremarnueckoi HomeHkinarype (IUPAC), a Takke NpuBOAWTH TPUBMAJIbHBIE HA3BAHUS OTHEIBHBIX OPIaHUYECKUX BEIIECTB (3TUJIEH, IPOIWIIEH,
aleTUJICH, OSTUJICHIVIMKOINb, TIMIEpUH, (eHon, ¢opManbIerui, ameraibleru]], MypaBbUHas KHCIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAs KHCIIOTa,
CTeapuHOBAas KUCJIOTA, IITI0K03a, (PYyKTO3a, KpaxmaJ, HeIi003a, IIUIHH);
c(hOpPMUPOBAHHOCTh YMEHUS OTPEACIIATh BUIbI XUMHUYECKOH CBSI3U B OPTAaHMUYECKUX COSAMHCHUSX (OAMHAPHBIC U KPATHBIC);
c(OpMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJ0XKEHHSI TEOPUU CTPOEHUS oprannyeckux Bemects A.M. byTtiepoBa aist 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB;
c(OpMHUPOBAHHOCTh YMEHUH XapaKTEepPU30BaTh COCTAB, CTPOEHUE, PU3NYECKUE U XUMUYECKIE CBOMCTBA TUITMYHBIX MPEICTAaBUTENEH Pa3IMUHBIX KJIACCOB
OpPTaHMYECKUX BEMIeCTB (METaH, dTaH, dTHJICH, MPOMWICH, aleTuieH, OyraaueH-1,3, metunOyranuenl,3, 6eH301, METaHOM, 3TAHOJ, ITUJICHTIUKOJb,



TIIMIEPUH, (EHOJ, aleTalbleru]l, MypaBbUHAs U YKCYCHasl KHCIIOTHI, TJIFOKO3a, KpaxMal, [EeJUTI0N03a, aMHHOYKCYCHAs KHCIIOTa), HJUTFOCTPUPOBATH
TCHETUYECKYIO CBSI3b MEXJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOUIMX XHMMHYECKHX pEaKUUH C HCIOJIb30BAaHHEM CTPYKTYPHBIX (opMmyi;
c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh MCTOYHUKHU YTIIEBOAOPOIAHOTO CHIpbs (HE(Th, MPUPOAHBINA Ta3, Yrojb), CIIOCOOBI MX MEepepabOTKH U
NpakTUYeCcKOe MPUMEHEHHUE MPOIYKTOB MepepaboTKH;
c(OPMHUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYUCICHHS M0 XUMUYECKAM YPaBHEHUSIM (Macchl, 00bEMa, KOJHMUECTBA UCXOMIHOTO BEIISCTBA MM MPOIYKTa
PEaKIMy Mo U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO U3 UCXOJHBIX BELIECTB HIIU MPOIYKTOB PEAKLIUN);
c(OPMHUPOBAHHOCTh YMEHUH BIIaJICTh CUCTEMOI 3HaHUK 00 OCHOBHBIX METOJ]aX HAYYHOTO TIO3HAHUS, HCIIOIB3YEMbIX B XUMHHU NP U3YYCHUH BEIIECTB H
XUMHUYECKHX SIBJICHUH (HAOMIOJeHUEe, M3MEpPEHHEe, HKCIEPUMEHT, MOICIUPOBAHME), UCIOIb30BATh CHUCTEMHBIE XMMHUYECKHE 3HAHUS IS NPUHATHSA
pEeIIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIICCTBAMH M UX TPHUMCHEHHEM;
c(OpPMHPOBAHHOCTh YMEHHUI COOIONATh MPABUIIA MOJIH30BaHUS XUMHUYECKON MOCYI0M 1 TabopaTOpHBIM 000pYIOBAHUEM, a TAK)KE MPaBUiIa 0OpaIeHus
C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH I10 BBITOJHEHHUIO JTaOOPATOPHBIX XMMHYECKHX OIBITOB; COPMHPOBAHHOCTh YMEHHH INIAHUPOBATH U
BBINOJIHATh XUMUYECKUN HSKCHEPUMEHT (IPEBpAllleHUs] OpPraHMYECKUX BELIECTB IMpPH HArpeBaHHUM, IOJy4YeHHE STHJIEHA M HM3y4YCHHE €ro CBOWCTB,
Ka4eCTBEHHBIC PEAKIIMH OPTaHUYECKUX BEIIECTB, NCHATypallis OCITKOB MPH HArpeBaHWU, IBETHBIC PEAKIIMH OCJIKOB) B COOTBETCTBUU C IMPaBHIAMH
TEXHUKU OE30MacHOCTH MpH OOpallleHHH ¢ BEIIECTBAMH U Ja0OpaTOpPHBIM 000pYIOBaHUEM, NMPEACTABIATh PE3YIbTaThl XMMUYECKOTO KCIIEPUMEHTA B
(dopMe 3armmcu ypaBHEHUH COOTBETCTBYIOIINX PEAKIMA U (OPMYIMPOBAThH BHIBOJIBI HA OCHOBE ITHUX PE3YJIbTATOB;
c(OPMHPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3UPOBATH XUMHUECKYI0O HWH(OpMAIMIO, MOJIYYaeMyl0 W3 pasHbIX HCTOYHHUKOB (CpPEICTBA MAacCOBOM
nHpopmanuu, UHTEpHET U ApyTUX);
c(OpPMHPOBAHHOCTh YMEHUH COOIIOAATh MPaBUIIa SKOJIOTHUYECKH 11€TIeCO00Pa3HOTO
NOBEJICHUS B OBITY M TPYAOBOW NEATEIHFHOCTH B IENISAX COXPAHEHHUS CBOETO 3IIOPOBBSI M OKPYXKAIOIIEH MPUPOIHON Cpellbl, 0CO3HABATh OMACHOCTh
BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI ONpEACIEHHBIX OPraHMYECKUX BEIECTB, MOHMMAs cMbici mokazatens IIJIK, moscHATe Ha mpuMepax cHocoObI
YMEHBIICHHUS U MPEIOTBPAILCHHS HX BPEJIHOTO BO3JICHCTBUS HA OPTraHU3M YeJIOBEKa.

4. TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
HaumenoBanue pazaenos u
No TeM y4eOHOTO IIpeaMeTa KomuuecTBo
[IporpammHuoe conepxaHue OCHOBHBIC BHIBI JCATSILHOCTH 00YYArOIIHXCS
/i 4acoB
Pa3nen 1. TeopeTudyecKkue 0CHOBbI OPraHNYeCKOH XMMHH
1.1 IIpenmeT opranuyeckoin 3 IIpenMeT opraHu4ecKor XUMUU: €€ PackpbIBaTh CMBICH U3y4aeMbIX MTOHATUN
xumuu. Teopust cTpoeHus BO3HUKHOBCHUE, Pa3BUTUEC U 3HAUCHUE B (BBISIBIIATH X XapaKTEPHBIC IPU3HAKH ),
OpPTraHUYECKUX COCAUHEHUI MOJIYYCHUH HOBBIX BEIIECTB U MaTEPUATIOB. YCTaHAaBIUBATh UX B3aUMOCBS3b.




A.M. bytiepoBa

Teopust cTpoeHNs OPraHUYECKUX COSTUHEHNUM

A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUSI.
CrpykTypHBIC (DOPMYIIBEI OPTaHUYECKUX BEIIECTB.
I'omonorus, nzomepusi. Xumuyeckas CBsi3b B
OpraHUYECKUX COCTUHEHUAX: KpaTHBIC CBS3H, G- U
T-CBSI3U.

[IpencraBnenne o KiaccU(UKAUU OPTraHUYCCKUX
BEIIECTB. Homenkiatypa OpTaHUICCKUX
COCIUHCHMI (CUCTEeMAaTHYeCKas) W TPUBUAILHBIC
Ha3BaHUSl BAXKHEUINUX TPEICTABUTENECH KIaccoB
OpPraHWYECKUX BEIICCTB. JKCHEePUMEHTAJIbHbIE
METOJbI H3YYeHHsl BellleCTB U UX MpeBpalleHMii:

[IpuMeHsTH HOI0KEHUS TEOPUU CTPOSHUS
oprannueckux Beniects A. M. bytneposa s
00BsICHEHHS 3aBUCIMOCTH CBOICTB BEILIECTB OT

UX COCTaBa U CTPOCHUSI.

Hcnonp30BaTh XMMUYECKYIO CUMBOJIMKY /IS
COCTaBJICHHUS MOJICKYJIAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii, COKpamEHHON) PopMyIT
OpPIraHUYECKUX BEIECTB.

OnpenensTe BUIBI XUMUYECKOW CBSI3U (OJUHAPHEIE,
KpaTHbIC) B OPraHUYECKUX COCANHEHHUSX.
PackpbiBaTh pojb OpraHUYECKON XUMHUU B IPUPO/IE,
XapaKTepu30BaTh €€

0 lemoHcTpanuu:

EI O3HaKOMIJICHHUE C 06paS].[aMI/I OpPraHn4YCCKux
BCIICCTB U MaTCpralaMUi Ha UX OCHOBE;

O OTIBITHI IO MIPEBPANICHUIO OPTaHHYECKHX
BCIIICCTB MPH HarpeBaHuu (TUIaBJICHHE,
0o0yTIIMBaHWE W TOPEHUE).

0 JlabopatopHble oOmbITHL: [
MO/JICTUPOBAHUE MOJIEKYJT
OpPraHUYECKUX BEIICCTB

3HAaYCHHE B KUIHU YeloBeKa,
WUTIOCTPUPOBaTh  CBSA3b  C  JAPYTUMHU
HayKaMH.

HabmonaTs 1 onuchIBaTh IEMOHCTPAIIMOHHBIE
OTIBITHI; TPOBOJUTE M OMUCHIBATH JTAOOPATOPHBIE
OTIBITHI U IPAKTUYCCKUE PAOOTHI

Hroro no pazgeny

Pa3pnen 2. YraeBoaopoasbl




2.1

[IpenensHbIE YIIEBOAOPOABI
— aJIKaHbI

AJKaHBI: COCTaB U CTpOCHHC, TOMOJIOTHYSCKUH pana.

Mertan u 3TaH — NpocTenIlIne NPeCTaABUTETN
AJKaHOB: COCTaB, XMMUYIECKOE CTPOCHHE,
(hm3HUecKre U XMMHUYSCKUE CBONCTBA (PeaKIUu
3aMeIleHNs U TOPEHNUS ), HAX0XKICHUE B IPUPOJIE,
MOJTyYeHue U

MPUMEHEHUE

2.2

Henpenenbhbie
YTIEBOIOPOIBI:
AJIKEHBI, aJTKaUCHBI,
AIKUHBI

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN PS/I.

OTHIIEH — MPOCTEHINTNI TTPEICTABUTEIH AIKCHOB!
COCTaB, XUMUYECKOE CTPOCHHUE, PU3UIECKUC U
XUMUYECKHUE CBOMCTBA

(peakuny THAPUPOBAHUS, TATIOTCHUPOBAHUS,
TUIpATAIlVH,

PackpriBaTh CMBICT H3y4aeMbIX TIOHATHI
(BBISABIIATH X XapaKTEPHBIC MPU3HAKH),
YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOIIHE MTOHITHS TPU ONTUCAHUH
COCTaBa, CTPOCHHUS U MPEBpaIlCHIH
OPraHUYECKUX COCJIMHEHUH.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIHKY TS
COCTaBJICHHS MOJICKYJIIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOii, COKpaIIEHHOI) hopMyIT
OpPraHUYECKUX BEIICCTB.

YcTaHaBIMBaTh  MPUHAUICKHOCTh  BEIICCTB
OTIPEJICIICHHOMY KJIACCY




OKHUCJICHUS U TIOJTMMEPH3AITIH ) HaXOXKICHUE B
MPUPOJE, MOTYUYCHUE U IPUMEHEHUE.
Anxamuensl: Oyragues-1,3 u metwnOyraauen-1,3,
XUMHYIECKOE CTPOCHHE, PEAKIHS ITOJTMMEPH3AIIHH,
TIpUMEHEHHUE (I CHHTE3a TPHUPOITHOTO U
CUHTETUYECKOI'0 KaydyKa M Pe3UHBI).

AJKHHBI: COCTaB U 0OCOOCHHOCTH CTPOCHUS,
TOMOJIOTHICCKUAN PsiT. ATIETHIICH — TIPOCTEHTITII
MIPEACTABUTEINb aJJKHHOB: COCTaB, XUMUYECKOE
cTpocHHe, GU3NIECKIE U XUMUYECKHIE CBOMCTBA
(peakIuu TuapPUPOBAHUS, TAIOTCHUPOBAHMS,
TUApATAIAY TOPEHUS ), HAXOXKIEHUE B IPHUPOJIE,
MOJIyYeHHUE U PUMEHEHUE
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Apomarudeckue
YIIIEBOIOPOIBI

ApeHBbI: OEH30I1 ¥ TOIYOIl, COCTaB, XUMUYECKOE
CTPOCHHUE MOJIEKYI, GU3NUECKUE U XUMHUIECCKHE
CBOMCTBa (peakiy raJoreHUPOBaHUS U
HUTPOBAHUS), IOJy4YSHUE ¥ IPHUMEHEHHE.
Brusiaue OeH3ona Ha OpraHU3M YellOBeKa.
I'enernueckast CBS3b yIiI€BOIOPOIOB

YTIIEBOIOPOIOB IO COCTAaBY M CTPOCHHUIO, HA3HIBATh
ux

M0 CUCTEMATHYECKOW HOMEHKIIATYPE; IPUBOIUTH
TPUBHAIBHBIC HA3BaHUS OTACITBHBIX
TIPEJICTABUTENEH YTIIEBOIOPOIOB.

OmnpeensTh BUIBl XUMUYECKON CBSA3U B
MOJIEKYJIaX YTJIEBOIOPOIOB; XapaKTepU30BaTh
3aBHCHMOCTH PEaKIIMOHHOH CITOCOOHOCTH
YTIEBOJIOPOIOB OT KPATHOCTH KOBAJICHTHOMW CBSI3U.
XapakTepru3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
(hu3MUECKUEe U XUMHYCCKUE CBONCTBA, BayKHEHIIIHE
CHIOCOOBI TTOTyYEHHS TUITUYHBIX MPEJICTaBUTENEH
Pa3TUYHBIX KIaCCOB YIIIEBOJOPOIOB (METaHa,
JTaHa, ITWJIEHA, arleTIieHa, OyTaauena -1,3,
OeH30I1a, TOTYONIa).

BhISBIATE TEHETHUECKYIO CBSI3b MEKIY
YTIEBOIOPOIaMH U TTOATBEPK/IATh €€ HAININEC
YpaBHEHUSMHU COOTBETCTBYIOIINX XUMHUIECKAX
peaKuuii ¢ UCMOIB30BAHUEM CTPYKTYPHBIX

¢dhopmy.

24

IIpupoaHbIEe UCTOYHUKH
YIJIEBOJAOPOAOB U UX
nepepabdoTKa

[Ipupomusrii ras. [lomytaeie HEGTIHBIE Ta3bl. HedhTh
U €€ IPOUCXOXKICHHUE.

Crioco6bI IepepaboTKH HEPTH: TIEpEroHKa,

KPEKUHT (TePMHUYCCKHH, KAaTATUTHICCKUN).
[IpoaykThl mepepaboTku HEDTH, UX TPUMECHEHUE

B ITPOMBIIIUICHHOCTHU U B ObITy. KaMeHHBI yroib

W TIPOJIYKTHI €r0 MepepadoTKH.

XapakTepHu30BaTh HCTOYHUKHU YTIEBOJOPOIHOTO
CBIPbs (He(pTh, MPUPOAHBIIA Ta3, YTOb), CIOCOOBI
UX TepepaboTKN M NPaKTHIECKOE IPUMEHEHHE
HOJTy4aeMbIX MPOIYKTOB. Mcmionbs30BaTh
€CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS —
NpoBeIeHHEe, HAOIOCHNE U OITUCAHNE
XUMHYIECKOTO dKCIIepuMeHTa (J1abopaTopHbIe




JKcnepuUMeHTAIbHbIE METObI
U3yYeHUs  BellecTB H  uX
npeBpalleHuii:

0 HemoHCTparuu:

N kosuteknuu «Hedte» u «Yromaby;

O BuaeopparMeHT «BynkaHu3anus pe3uHbI».
0 JlabopaTopHBIE OIBITHL:

O KaueCTBEHHOE OIpeleNiCHUe YyTriaepoaa
¥ BOZIOPOJIa B OPTaHUICCKUX BEIIECTBAX;

N 03HAKOMJICHUE c obpasmamu
IIaCTMAacC, Kay4yKOB H©  PE3HUHBI; o
MOJICTUPOBAHUE MOJICKYJ YIIIEBOJOPOIOB U
rayoreHonpousBoaubx. O Ilpaktudeckue
paboTEHI:

Ne 1. TTomyduenue 3THiIeHA ¥ H3yYEHUE €T0 CBOHCTB.

OTIBITHI U MIPAKTUYECKUE PAOOTEHI).

CremoBaTh IpaBmiIaM 0e30TIacHOM PaboOThI B
nabopaTopuu TPHU KCIIONB30BAHUM XUMUYECKOH
MOCY/BI 1 000PYIOBaHUs, a TAKXKE IMPaBUIIAM
oOpamieHus ¢ BEIIECTBAMUA B COOTBETCTBHH C
WHCTPYKIUSIMH BBITTOJTHEHUS 1a00PATOPHBIX
OTIBITOB U MPAKTUYECKUX Pa0OT MO MOTYYSHHUIO U
W3YYCHUIO OPTaHUYECKUX BeliecTs. [IpeacTapusaTh
pe3yIbTaThl 3KCIIEPUMEHTa B (QopMe 3armcu
ypaBHEHUI COOTBETCTBYIOIINX PEAKIUI U JACTaTh
BBEIBOJIBI HA MX OCHOBE. [IpOBOJUTH BEIYHCIICHUS
JUTSL OTIpeIeNICHHST MOJICKYIISIPHOH (hOpMYJTbI
OpPraHUYECKOTO BEIIECTBA, 0 YPAaBHEHUIO
XUMHUYECKOHN peakiuu.

O Pacuérnble 3amayn:

O orpeJieNieHIe MOJICKYIISIpHOH (opMyITbI
OpPTraHUYECKOTO BEIIECTBA 10 MACCOBBIM JOJISIM
aTOMOB XMMUYECKUX 3JIEMEHTOB;

O pacy€Thl O YPaBHEHUIO XUMHUYECKOU
peaxuuu

CaMOCTOSTENTFHO TUIAHUPOBATh U OCYIIECTBIIATH
CBOIO TI03HABATENILHYIO JICATEIIBHOCTD;
MPUHUMATH aKTHBHOE y4acTHE B TPYIIOBOM
y4eOHOH ACATCIBHOCTH

Hroro no pazgeny
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Pazpnen 3. Kuciaopoaconep:xaniue opranndeckue coeJuHeHust




3.1

CrmpTtel. eHon

[IpenenpHBIE OHOATOMHBIE CITUPTHI: METAHOM U
3TaHOJ, XUMHUYECKOE CTPOCHHE, (PU3UICCKUE H
XUMHUYECKHUE CBOWCTBA (PEaKIuu ¢ aKTUBHBIMH
MeTaJlJIaMH, TaJIOT€HOBOIOPOIaMHU, TOPEHHE),

npuMeHenue. BogopoHast cBsizb. duznonoruueckoe

JeficTBME METaHOJIa M ATaHOJa HA OPTaHNu3M
YeNoBeKa.

MHOT0aTOMHBIE CITUPTHI: STHICHTIIUKOIb U
TJIMLEPUH, XUMUUECKOE CTPOCHHE, PU3NYECKHE U
XHUMUYECKHEe CBOMCTBA (B3aUMOECHCTBIE CO
IEJIOYHBIMU METAJJIAMHU, KAUeCTBEHHAS PEaKII
Ha MHOTOATOMHBIE cTIUpTHI). Pu3HomornIeckoe
JeificTBUE Ha OpraHu3M uenoseka. [[pumenenue
TTIUIEPUHA U STUICHTIIUKOIS.

PackpbIBaTh CMBICI HU3y4YaeMbIX TOHATUNA
(BBISIBIATE MX XapaKTEpHBIC IPU3HAKH),
yCTaHaBJIMBATh X B3aUMOCBSI3b,
UCTIONH30BaTh COOTBETCTBYIOIIHE TIOHATHS
P OTIMCAHUM COCTaBa, CTPOCHHUS U
MPEeBpaICHUH OPraHUYECKUX COCTMHEHHH.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY LIS
COCTaBJICHHS MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyToii, cOKpaEHHON) popMyT
OpPTaHMYECKUX BEILECTB.

YcraHaBIMBaTh MPHHAUIEKHOCTD BEIIECTB K
OIIPEe/ICTIEHHOMY KJIacCy IO COCTaBy H
CTPOCHUIO, Ha3bIBAaTh UX IO CUCTEMATUIECKOM
HOMEHKJIaType; IPHUBOAUTH TPHBHUAIIBHEIC
Ha3BaHUA

®enon. CTpoeHHE MOJEKYIIbI, (PU3UUECKUE U
XUMHYECKUE CBOWCTBA (peHoma. TOKCHIHOCTh
(eHomna, ero (U3MOIOTUIECKOE ACHCTBUE HA
opraHusMm yenoBeka. [I[pumeHeHue GpeHoa

OT/ICJIbHBIX TIPEICTABUTEIICH
KHCJIOPOJICOACPIKAIIINX COCMHCHHIH.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
NpUMEHECHHE, PU3UICCKUE U XUMHUYCCKUE
CBOWCTBA, BYKHEHIITHE CIIOCOOBI TTONYUYCHHUS
TUTIMYHBIX TPEJACTABUTENCH Pa3INIHbIX KJIACCOB
KHCIIOPOJICOCPIKAIIMX COCANHEHUH (MeTaHoIIa,
3TaHoJa, TIIKIeprHa, peHona, hopManbaeruaa,
areTanberu1a, YKCyCHON KUCIOTBI, TITIOKO3bI,
caxapo3bl, KpaxmaJa, IIeJUTI0I03bI); BBISBIATH
TEHETUYECKYIO CBSI3b MEXKIy HUMH U
MOJTBEPXKIATh ¢€ HATMYNE YPABHCHUAMHU
COOTBETCTBYIOIINX XUMUICCKUX PEAKIIUH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYJI.




AJbneruabl.
KapOoHOBBIEC KUCITOTHI.
CroxHbIe 3(HUPbI

Anbaeruipl: GopMalbACTH U alleTabICTHI,
XUMHYECKOE CTPOSHUE, (PU3UUYCCKUEC H XUMHUYECKUE
CBOMCTBA (peaKITNy OKUCICHUS U BOCCTAHOBJICHHUS,

Ka4C€CTBCHHEBIC pCaKL[I/II/I), MOJY4YCHUC U ITPUMCHCHUC.

OIHOOCHOBHBIC TIPE/ICTEHBIC KAPOOHOBHIC KUCIIOTHI:
YKCYCHasl KHCJIOTa, XHMHUYECKOE CTPOCHHE,
($u3MYECKUe U XMMHYCCKUE CBOMCTRA (00IIHe
CBOWCTBA KHUCJIOT, PEaKIUs dTepuduKaIiym),
noiy4yeHue u npumenenue. CTeapruHoBas U
OJICMHOBASI KHCJIOTHI KaK MPEJICTABUTENN BBICIITHX
KapOOHOBBIX KHCIOT. MBLTa KaK COJIM BBICIIIUX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHE.
CrnoxabIe 2PUPHI KaK MPOU3BOAHBIC KapOOHOBHIX
KHCIOT. ' mapou3 cioxkHbBIX 3PUpoB. KUpbl Kak

OnuceIBaTh COCTaB, XUMUYECKOE CTPOCHUE U
MPUMEHEHUE KUPOB, XapaKTEPU30BATh UX
3HaYeHHUE IS )KU3HEeAEATEIbHOCTH
opranu3moB. Oco3HaBaTh ONACHOCTh
BO3JICUCTBUS HA UBBIC OPTaHU3MBI
OTIpeIeTICHHBIX OPTaHMYECKUX BEIIECTB,
MOSICHATH Ha MPUMepax CIocoObI
YMCHBIIICHUS




MPOU3BOJHBIE TIIMIIEPUHA U BBICIINX KapOOHOBBIX
KHCIOT. 'naponus xKupos

3.3

VrieBoasl

YrieBonbl: cocTaB, KiacCH(pHUKAIHS YTIACBOIOB
(MOHO-, U~ 1 TosTucaxapubl). [ roko3a —
MPOCTEUIIINA MOHOCAXapu;

O0COOCHHOCTHU CTPOCHHS MOJICKYJIBI, (pr3uueckue u
XUMHYECKUE CBOWCTBA TIIFOKO3bI (B3aMMO/ICHCTBUE
¢ runpokcuaoM meau(ll), okucnenne aMMHuaTHBIM
pacTBopoM okcua cepedpa(l), BoccTaHOBICHHE,
OpO’KEHUE TITFOKO3bI), HAXOXKICHUE B IIPUPOJIE,
MPUMEHEHUE TITFOKO3bI, OMOJIOTHYECKas POJIb B
KU3HEACSTETHPHOCTH OpTraHI3Ma YeI0BeKa.
dorocunTe3. DpyKkTO3a Kak U30MEP TITFOKO3HI.

Y TIPEJIOTBPAILCHUS X BPEIHOTO BO3ACHCTBUS
Ha OpTaHu3M YenoBeka. Mcnonb3oBaTh
€CTECTBEHHO-HAYYHbIC METOJIbI TTO3HAHUS —
MpOBEJICHHUE, HAOIIOICHNE 1 OTICAHNC
XUMHUYECKOTO IKCIIEPUMEHTA (J1ab0paTopHBIC
OTIBITHI U TIPAKTHYECKHUE PAOOTHI).

CremoBaTh IpaBmiIaM 0e30TacHOM PaboThI B
1abopaToOpUu TIPH UCIIOIH30BAHUH
XUMHYECKOH MOCy bl U 000pYy/IOBAHUS, & TAKIKE
npaBuiIaM OOpallleHus C BeIeCTBAMH B
COOTBETCTBHH C MHCTPYKIIUSMH BBITIOJTHEHUS
71a00PaTOPHBIX OIMBITOB M MPAKTHUYECKUX PaboT
0 TIOJTYYCHHUIO M U3YUCHUIO OPTaHIMUECKUX
BeniecTB. [IpeacTaBisaTh pe3ynbTaThl
JKCIICPUMEHTA B OpPME 3alCH YpaBHEHUN
COOTBETCTBYIOIIUX PEAKIIUH U JIeTaTh BBIBOJIBI
Ha WX OcHOBe. [IpOBOJIUTH BBIYHMCICHUS LIS
oTmpeeIeHIs] MOJICKYIISIPHOM (DOPMYJITBI
OpPTaHUYECKOTO BEIIECTBA, TI0 YPABHCHHIO
XUMHYecKoi peakiuu. CaMOCTOSATEIEHO
TUTAHUPOBATH U OCYIIECTBISITH CBOIO
MO3HABATEIHHYIO JICATSILHOCTh; TIPUHUMATh
aKTHUBHOE




Caxapo3a — peJICTaBUTENb AUCAXapUA0B, THIPOIIN3
caxapo3bl, HaXOXJEHHE B IPHUPOJE U NMPHUMEHEHHE.
Kpaxman u nesmirono3a Kak IpUpOIHbIE TOJIUMEPHIL:
CTPOCHHUE KpaxMasla M LEeJJII0JIO3bl, (PU3HMYECKHE U
XMMUYECKHE CBOWCTBa Kpaxmana (TUAPOIH3,
KayecTBEHHas peaxuus c HOJIOM).
JKclepuMeHTaIbHbIE MeTO/bI U3Yy4YeHHUs!
BellleCTB M UX NpeBpalleHuil:

0 JIaGopaTopHBIE OTIBITHI:
O TOpPEHUE CITUPTOB;

O B3aMMO/ICHCTBUE [JIALEPUHA c
ruapokcumom meau(Il);

O Ka4eCTBEHHbIC  PEaKIUH  allbJICTHJOB
(OKHCIEHHE aMMHAYHBIM PacTBOPOM  OKCHJIA
cepeOpa U TUAPOKCUIOM

memu(1l));

O B3aMMOJICHCTBHE KpaxMmayia ¢ uojmom. [
[IpakTudeckue paboOTHI:
No 2. CpoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI.

O Pacuérnble 3amayn:

O orpeJieNieHIe MOJICKYIISIpHOH opMyIbI
OpPTaHUYECKOTO BEIIECTBA TI0 MACCOBBIM JIOJISIM
aTOMOB XMMHUYECKUX 3JIEMEHTOB H IO Macce
(00BeMy) IPOTYKTOB CTOPAHHS;

O pacu€Thl O YPAaBHEHUIO XUMHUECKOMN
peakiuu

y4acTHe B IPyNIOBOH Y4eOHOH e TeTbHOCTH

Wroro no pazneny
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Pasneua 4. AzoTconep:kamue oprannyeckue coeJMHeHHsI




4.1

AMMUHEL
Amunokuciotsl. benku

AMUHBI: METUJIAMUH — MPOCTEUIITUHN TTPEJCTABUTEID
aMUHOB: COCTaB, XUMUYECKOE CTPOCHHE,
(hm3HUeCKre U XMMHUYSCKUE CBOHCTBA (PeaKIUu

PackpbIBaTh CMBICI HU3y4YaeMbIX TOHATUNA
(BBISBIIATH MIX XapaKTePHBIC IPU3HAKH ),
YCTaHABIUBATh UX B3aUMOCBS3b, UCIIOIB30BAThH

C KHCJIOTaMH M TOPCHHUS), HAXOKACHUE B TPUPOJC.
AMPHOKHUCIIOTBI Kak aM(OTepHBbIC OPTraHUYECKHE
coenvHeHMsI. PU3NYECKHE U XUMUYECKUE CBOMCTBA
aMHUHOKHCIIOT (Ha IpUMepe TIUITNHA).
Bbuonoruueckoe 3HaueHUE AMUHOKHUCIIOT.

CuHTE3 IeNTHIO0B.

benku kak npupoansie noaumepsl. [lepBruuHnasd,
BTOPUYHAS U TPETHUYHAS CTPYKTYpa OCIIKOB.
XUMUYECKHE CBOHCTBA OCIIKOB: THUIPOIIH3,
JIeHATypalys, KaYeCTBEHHBIEC PeaKInd Ha OENKH.
JKcnepuMeHTAJIbHbIE METOAbI H3Y4YeHUsI BelleCTB
W UX NpeBpalleHHii:

0 JleMoHCTpanyu:

0 nenarypanus Genxos mpu HATpEBAHHH;

EI HIBCTHBIC PCAKIIUN 0OeaKoB

COOTBETCTBYIOIIUE MOHITHUS TIPU
OMHCAHUM COCTaBa, CTPOCHUS U

MpEBpAIICHUI OPraHUuYECKUX

COEIMHEHUM.

Ucnonb30BaTh XUMHUUECKYIO CUMBOJIUKY JJIS
COCTaBJICHHS MOJIEKYJISAPHBIX M CTPYKTYPHBIX
(pa3BépHyTOii, COKpaIIEHHOI) hopMyIT
OpraHUYECKUX BEILECTB.

Onpenenars NOPUHAIJICKHOCTh BEIIECTB K
OTIpEeIeIeHHOMY  KJIacCy [0 COCTaBy W
CTPOCHUIO, HAa3bIBATh UX

[0 CUCTEMAaTUUYECKOU HOMEHKJIAType; IPUBOIUTh
TPUBHAIIbHBIE HA3BAHUS OTIEIIbHBIX
npejcTaBuTeNel. XapakTepu3oBaTh COCTaB,
CTpOCHHE, TPUMEHEHHE, (PU3UICCKHUE U
XMMHYECKUE CBOWCTBA, BAKHEHININE CIIOCOOBI
MOJTyYeHUs TUITUYHBIX MIPEICTaBUTENEH
a30TCOACPIKAIUX COCTUHCHUN (METUIIaMIHA,
TIIAIUHA, OCJIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIC
CBOICTBa OEIKOB; TIOACHSTH HA MTPUMEpax
3HauYCHHE OCIIKOB JIJIS OpraHu3Ma YeoBeKa.




Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MMO3HAHMS — HAOIIOIaTh M OTIMCHIBATh
J€MOHCTPAIIMOHHBIHN SKCIIEPUMEHT.
CaMOCTOSTENBHO TUTAHUPOBATH U OCYIIECTBIISTh
CBOIO TI03HABATENBbHYIO I€ATEIBHOCTD; IPHHUMATH
AKTMBHOE yJacTHE B TPYIIIIOBOM yIeOHOM
JEATEIBHOCTU

Hroro no pazneny
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Pa3nean. S. BeicokoMoO/1eKyJIPHBIE COeAUHEHHU S

5.1

[TnacTmaccel.
Kayuyku. Bonokna

2

OCHOBHBIE NOHATUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJINMEDP, CTPYKTYPHOE 3BEHO, CTENIEHb
MIOJIMMEPU3ALINH, CPEAHSSI MOJIEKYJIISIpHAS
Macca. OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN —
MOJIMMEPHU3ALUS U TTOJIMKOHICHCALHS.
[TnacTmacchl (MOAMATUIIEH, TTOJIMIPOIHIICH,
MOJIMBUHUIIXJIOPU, TOJIUCTUPON).
HatypaJlbHbIN U CHHTETUYECKUE KaydyKU
(6yTagreHOBBIN, XJIOPOTIPEHOBLIN 1
M30IpEHOBBIN). BookHa: HaTypalibHbIE

(XJomOK,  MEepCcTh, MIENK), HCKYCCTBCHHBIC

(amreTaTHOE BOJIOKHO,

Bragets n3ygyaeMbIMU XUMHUYECKUMHU
MOHSITHSIMH: PACKPBIBATH CMBICT H3y4aeMbIX
MOHSATUN Y IPUMEHSTDH STH TOHITHS TIPH
OIMHMCAaHUU COCTaBa M CTPOCHHUS
BBICOKOMOJICKYJISIPHBIX OPTaHUYECKHX
BEIIIECTB,

TUTs1 OOBSICHEHUS OTACIBHBIX (DaKTOB H
SIBJICHUM.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY TSI
COCTaBJICHUS CTPYKTYPHBIX (JOPMYIT BEIIECTB
Y YpaBHEHUH peaKIuid MOJIUMEpU3alu 1
nojaukoHaeHcauun. ONUCHIBATH COCTAB,
CTpPOCHHE, OCHOBHBIC CBOWCTBA KAyUyKOB,
HamboJee pacIpoCTPaHEHHBIX BUIOB
MJIACTMACC, BOJIOKOH; PUMEHCHHE




BHUCK03a), CHHTETHUECKHUE (KAllPOH U JIABCaH).
JKCHepUMEHTAIbHbIE METO/IbI H3yYeHUSs
BelIEeCTB M UX NMPeBPALCHUI:

0 lemoHcTpanuu:

O o3HakomieHue ¢ obpasuamu MPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, racTMace,
Kay4yKOB

B Pa3IUYHBIX OTPACIAX.

Ncnonb30BaTh €CTECTBEHHO-HAYYHbBIE METO b
MMO3HAHUS — HAOJII0IaTh U OIUCHIBATh
JIEMOHCTPALIMOHHBIN SKCIEPUMEHT

Hroro o pasneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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