YTBEPXOAIKO
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Paboyas ydyeOHas nmporpaMmma 1o XuMuu

10 kmacc ( 0a30BBIN YPOBEHD)
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Pabouas nporpamma no xumuu a1 10 kinacca (6a30BbIi YpOBEHb) COCTaBJI€HA HA OCHOBE:

1)

2)

3)

4)

5)

6)

®denepanbHoro 3akoHa No273-D3 «O6 obpazoBannu B Poccuiickoit deaeparum» ot
29.12.2012 (c m3menenusimu ot 04.08.2023 1)

denepanbHOT0 rocy1apcTBEHHOI0 00Pa30BaTEIFHOIO CTAHApTa CPETHETO OOIIEeTo
o0Opa3oBaHMs, YTBEpPXkACHHBIM MpUKa3oM MuHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
®eneparun ot 17 mast 2012 T Ne413

[Tpuxazom MunuctepctBa npocseiienus: Poccuiickoit @eneparuum ot 12.08.2022 Ne 732 "O
BHECEHUU U3MEHEHUH B (peiepalibHbIN roCy1apCTBEHHBIN 00pa30BaTEeIbHBIN CTAaHAAPT
cpenHero obmiero 0opazoBaHus, yTBEPKICHHBIN MpUKa3oM MuHHUCTEpcTBa 00pa30BaHus U
Hayku Poccuiickoii @enepanuu ot 17 mas 2012r. Ne 413

denepanpHOit 0CHOBHOM 00pa3zoBatesbHOU porpammbl @OOIT COO yTBep)KaEHHOM
ITpukazom Munnpocsemenust PO or 18.05.2023 Ne371

OcHoBHOIT 00pa3oBaTeNbHON IpPOrpaMmbl cpeaHero odmero oopazopanuss MAOY COIL Nel
IL.T.T. 3a0aiikanbCck

[Tonoxenus MAOY COII Ne 1 «O pabouux mporpaMmax Io npeaMeram, pa3padaTbiBacMbIX
o ®I'OC-2021», yrBepxkaeHHOro nupekTopom mkodsl mp.Nel ot 30.08.2022r.

C yuerom:

1)

2)

®denepalibHOTO NEepeyHsl yueOHUKOB, JONYIIEHHBIX K UCIIOIb30BAaHUIO IPU pealnu3aluu
MMEIOIIUX TOCYIAapCTBEHHYIO aKKpeauTaluio odpazoBarenbHbIX nporpamm HOO, OO0 u
COO, ytBepxkaE€HHBIM NpuKa3oM MuHucTepcTBa npocselienus Poceuiickoit @denepanuu ot
21.09.2022r Ne258

®enepalibHOI paboyeil mporpaMMbl BOCTIUTAHUS



MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUsl pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickori denepanumy,
TpeOoBaHUM K pe3yabTaTaM OCBOEHUs (enepalibHOi 00pa30BaTEeIbHOM MPOrPaMMBbl CPETHErO 00IIEro
obpazoBanus (DPOII COO), npencrabieHHbIx B DeepaabHOM TOCYAAPCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenmuum mnpemnomaBaHusi ydyeOHOTO mpeaMera «XUMHUS» B
oOpazoBaTenpHBIX  opraHm3anmsx  Poccuiickoii ~ ®exepauuu,  pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTeNbHbBIE IMPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTreruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon g0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIXO0JIOB K pa3paboTKe MpOrpaMMbl MO XUMHH, K ONpeAeseHHI0 oOuieil crpaTeruu
oOyueHusi, BOCIIUTAHUS U PA3BUTHS OOY4AIONIMXCS CPEICTBAMHU y4eOHOro mpeamMera «XUMHUS» s
10-11 xmaccoB Ha 0a30BOM ypOBHE cOCTaBWIHM KoHIenTyanbHble monoxenus P®IOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LEJEH, COJIEp)KaHMS, PEe3yJbTaToB OOY4YeHUS U TpeOOBaHHMH K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumudeckoe 00pazoBaHue, MOJydaeMoe BBITYCKHHKAMHU O0IIe00pa3oBaTeIbHON OpraHU3alliH,
ABIISICTCS HEOTHEMJIEMOM YacThl0 HMX OO0pa3oBaHHOCTH. OHO CIY)KUT 3aBEPUIAIONIAM 3TarloM
peayiu3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, MNPUCYLIUX
L[EJIOCTHOM CHUCTEME XHMUYECKOTO OO0pa3oBaHMSA. OTH LIEHHOCTH KAacaloTcs TIO3HAHUSA 3aKOHOB
IpUPOAbI, (POpMHUPOBAHUS MHPOBO33PEHHS U OOMICH KYJIbTYpbl UEIOBEKa, a TaKXKe JKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO M TPUPOAHON cpene. Peammsyercs xuMmudeckoe
oOpa3oBaHue OOydYaIONIUXCS HA YPOBHE CpPETHETro OOIero oOpa3oBaHUs CPEACTBAMH YIeOHOTO
npenMera «XuMus», colep:kaHue U MOCTPOEHHE KOTOPOTO OMpPENEICHBl B MPOrpaMMe MO XUMHH C
yu€ToM crnenuPuKyd HAyKH XUMUHU, €€ 3HAYeHHsS B MO3HAHUHM NPUPOJBI U B MaTepUATbHOW >KU3HU
obmecTBa, a TaKke C Y4ETOM OOMMX MENeld W TNPHUHIHUIIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeHero oduiero oopasoanus B Poccuiickoit deneparuu.

XuMHs Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyl0 poJib B COBPEMEHHOM
[MBUIM3AIIMU, B CO3/JaHUM HOBOW 0a3bl MaTepHalbHON KynbTyphl. OHa BHOCHUT CBOWM BKJIaJ B
(bopMHpOBaHHE PAIIMOHATBHOIO HAYYHOTO MBILIUIEHMS, B CO3/IaHUE LEJIOCTHOTO MpeACTaBiIeHUss 00
OKpY’KaIoIlleM MUpPE KaK O €IMHCTBE PUPOJIbI U YeJIOBEKa, KOTOpoe POpMUpPYETCS] B XUMUU HA OCHOBE
IIOHVMAaHHs BEIECTBEHHOIO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHMS B3aUMOCBSI3H  MEXKAY
CTPOEHHEM BEIECTB, NX CBOMCTBAMU U BO3MOXKHBIMHU 00JIACTIMU TPUMEHEHHUS.

TecHo B3anMoOAEWCTBYS C OPYIMMHM €CTECTBEHHBIMH HayKaMH, XHUMHs CTajda HEOThEeMJIEMOMU
4acTbI0 MUPOBON KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIELIHOTO TpyJa U >KM3HU Ka)KJOro wWieHa
obmectBa. CoBpeMeHHas XUMHUS Kak HayKa CO3MJATeNbHas, KaK HayKa BBICOKUX TEXHOIOTUH
HampaBjeHa Ha pelleHue INoOANbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJIOrHYECKO 0€30aCHOCTH M OXPaHBbI 310POBBS.

B coorBerctBUM ¢ O0mMMM LENSIMH W TNPUHIMIAMH CpPEAHEro o00IIero oOpa3oBaHUA
cogepxkanue mnpenmera «Xumus» (10-11 kiaccel, 6a30BBI ypOBEHb H3y4U€HHs) OPHEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOyYalomuxcs, HEOOXOIUMYI0 UM s
BBIPAaOOTKHM MMPOBO33PEHUECKUX OPHUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLIMYMA,
MIPOJOJKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETTOCPECTBEHHO C XUMHUEH.

CocraBngomuMy npeaMera «XUMus» ABISIOTCA 0a30Bble Kypchl — «Opranuyeckas XUuMus» u
«O0masi 1 HeopraHuveckas: XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsl KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOIl HayKu: CHUCT€Ma 3HAHUI MO HEOPraHMYECKOW XUMHMHM (C BKJIIOUCHMEM 3HAHUU M3
o0miel XMMUM) U OopraHnyecko xumuu. OopMHUpOBaHUE JAAHHON CHUCTEMbl 3HAHUU TMPH H3y4YEHUU
npenMera oOecreynBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0 MHOT0OOpa3usl BEIIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa conepxkanusi KypcoB — «Opranmueckas xumus» U «OOmas u HeopraHudyeckas
XUMHS» cPOopMHpOBaHA B IporpaMme MO XMMHHM Ha OCHOBE CHCTEMHOTO IOJIXO0Ja K H3YyYEHUIO
y4eOHOTO MaTepuajia W OOYyCIIOBJIEHA HCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYeCKOM XMMHUU BEIIECTBA
paccMaTpuBarOTCsS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOECHMSI OPTaHUYECKUX COEAMHEHMM, a TaKKe
Ha YpPOBHE CTEPEOXMMHUYECKHUX U DJIEKTPOHHBIX IMPEACTaBICHUN 0 cTpoeHuH BemiecTB. CBeneHus 00
M3Y4aeMbIX B Kypce BEIIeCTBaxX JAIOTCSA B Pa3BUTHHU — OT YIJIEBOJOPOOB JI0 CIOKHBIX OMOJOTHYECKH
aKTUBHBIX COCJIMHEHUH. B Kypce OpraHM4eckoil XMMHUU TOJY4YaloT pa3BUTHE CHOPMHpPOBAHHBIC Ha
YPOBHE OCHOBHOTrO 001ero oOpa3oBaHMs [E€pBOHAYaJIbHbIE IPEJICTABICHUS O XUMHUYECKOW CBSA3H,
KJIaCCU(UKALMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOWMCTB BELIECTB OT HMX CTPOEHUS, O
XUMHUYECKON PEAKIUU.

[lon HOBBIM yrioM 3peHHs B npeaMmere «Xumus» 0a30BOro YpOBHS paccMaTpUBACTCA
M3YYeHHBI Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMA TEOPETUUYECKUH Marepuan u
(akToNOrMuecKue CBEJICHHs O BEIeCTBAX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTHU, B Kypce
«O0miasi ¥ HeopraHuyeckas XUMHS» OOYYaIOIIMMCS MPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE NEPUOJAMYECKOT0 3aKOHA C OOLIETEOPETHUECKUX M METOJIOJIOTMYECKUX MO3MLMM, rirydxe
MOHATh MCTOPUICCKOE M3MEHEHHE (YHKIIMI ATOro 3aKOHA — OT 000O0maromiei 10 oOBACHSIOMEH H
MIPOTHO3UPYIOLLEH.

Enunas cucrtema 3HaHWN O Ba)KHEMIIMX BEIIECTBaX, MX COCTaBE, CTPOEHUHU, CBOICTBAX H
IPUMEHEHHUH, a TAKKE€ O XMMHUYECKHX PEAKIUSAX, UX CYLIIHOCTH W 3aKOHOMEPHOCTSIX IPOTEKaHUs
nomnounHsercsa B Kypcax 10 u 11 knaccoB anemMeHTaMM COJEpKaHusl, UMEIOIUMU KYJIbTYPOJIOrHUECKUM
U TMPUKIAAHON XapakTep. ITH 3HaHHs CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3U XUMHUU C APYTUMU
HayKaMH, DPacKpbIBalOT €€ pPOJb B II03HABATEIbHOW W NPAKTUYECKOM JAESTEIbHOCTU YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXXEHHS K IMPOIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKHUX
IPWIOKEHUH XHUMUHU, I[OMOTalOT BBITYCKHUKY OpPHUEHTUPOBATHCA B OOILECTBEHHO U JMYHOCTHO
3HAYUMBIX MPOOIEMax, CBI3aHHBIX C XUMHEWU, KPUTUUECKU OCMBICIUBATh HHPOPMAIMIO U TPUMEHSTH
e€ I TIONOJIHEHUS  3HAHUH, PpELIEHWs  HMHTEIUIEKTYaJIbHBIX M JKCIEPUMEHTAJIBHBIX
HCCIIEIOBATENbCKUX 3a/ad. B 1enoM coaepxkaHue ydyeOHOro mnpeamera «XUMHS» JTaHHOTO YpPOBHS
U3Y4YEHUsS] OPHUEHTHPOBAHO Ha (POPMHpPOBAHUE Yy OOYYAIOIIMXCS MHUPOBO33PEHUECKON OCHOBBI IS
NOHUMaHus (uiIocopckux uOeH, TaKMX KakK: MaTepualbHOE EAMHCTBO HEOPraHMYeCKoro Hu
OpPraHUYeCcKOro Mupa, 00yCIOBICHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOEHHUEM, I03HABAEMOCTh
MPUPOIHBIX SBJICHUM MyTEM AKCIEPUMEHTa M PEIIeHUs NPOTUBOPEUHM MEXIy HOBBIMH (DakTamMu U
TEOPETUUYECKUMH IPEANOCHUIKAMHU, OCO3HAHHUE POJIM XMMHUU B PELIEHUHU SKOJIOTMUECKHUX Mpodiem, a
TakXke IMpobiieM cOepexeHHs HHEPreTHUYEeCKUX PECYpCoB, ChIPbS, CO3JaHHsS HOBBIX TEXHOJOTHH WU
MaTEpUaJIOB.

B mutane pemieHus 3agad BOCIUTAHUS, Pa3BUTUS U COLMANIM3ALMM OOYYaIOUIUXCS MPUHATHIE
IpOrpaMMOil MO XUMHM TOAXOAbl K ONPEICNICHUI0 COAEPKAHHUS U IOCTPOCHMS IMpeaMeTa
IpeaycMaTpuBaoT (OPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX AEHCTBHM, HMEIOIUX 0a30BO€ 3HAUEHUE
JUI  pa3iM4YHBIX BHUJOB JIEATENIHOCTH: peIIeHUs mnpodjeM, TIOUCKa, aHajdu3a U 00paboTKH
uHpopMaluY, HEOOXOAWMBIX Ul TNPHOOPETeHHs OIbITa MPAKTHUYECKOW M HMCCIIEeN0BATENbCKOM
NeSITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUH.

B npakTuke npenojaBaHus XMMHUHM Kak Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, TaK U Ha
YPOBHE CpeAHero olIiero o0pa3oBaHus, MPU ONPENEICHUHN COAEPKATEIbHOW XapaKTepUCTUKH Lesei
U3Y4YEHHs TIpEAMETa HaNpaBJICHUEM IIEPBOCTENEHHONW 3HAYMMOCTU TPAJULMOHHO TNPU3HAETCSA
dbopMUpOBaHHE OCHOB XHUMHYECKOW HayKd KakK oO0JIacTU COBPEMEHHOT0 €CTECTBO3HAHUS,
MPAKTUYECKON JEeATEIbHOCTH YelIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KyibTyphl. C
METOJMYECKOW TOUYKM 3PEHHs TAKOM INOJXOJ K ONPEACIECHUIO LENEH M3ydeHHUs NpeaMeTa sBIIAETCS
BIIOJIHE ONPaBJaHHBIM.



CornacHo TaHHOHM TOYKE 3pEHUS TJIABHBIMU LIEISMH U3YYCHUS TpeaMeTa «XuMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) ABISAIOTCS:

e (OpPMHUPOBAHKME CUCTEMbl XUMUYECKHX 3HAHUNA KaK BaXKHEHIIIEH COCTABIISIIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, B OCHOBE KOTOPOU JIeXKAT KJIFOYEBBIC MOHATHUS, (HYHIaMEHTAIbHBIC
3aKOHBI M TEOPHH XUMHH, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE W IMOHUMAaHHE CYIIHOCTH
JOCTYMHBIX 0000IIEHUIT MHUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HX
Pa3BUTHUA U CTAHOBJICHMUS;

e (QopmMupoBaHHWE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHYECKHUX PEaKIUii, HEOOXOAMMBIX JIJIsi IPHOOPETEHUS YMEHHUI OPUEHTHPOBATHCS B MUPE
BEUIECTB U XUMHUYECKHX SBJICHUN, HMEIOIIUX MECTO B NPUPOJIe, B MPAKTUYECKON U
MTOBCETHEBHOM JKU3HH;

e Ppa3BUTHE YMCHHH U CIOCOOOB JESATEILHOCTH, CBS3aHHBIX C HAONIOJICHUEM M OOBSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUII 0€30MIaCHOTO OOPAICHHSI C BEIICCTBAMH.

Hapsiny ¢ atum, conepskarenbHas XapaKTepUCTHKA L€l M 3aqady U3ydyeHUus MpeaMmera B
porpaMMe Mo XMMHUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMHU B
cucteMe cpeaHero oOmiero obpazoanusi. CeroaHss B MPENOJaBaHUM XUMHUHM B OOJBINCH CTECHH
OTIAETCsl MPEANOYTCHHE MPAKTUICCKOW KOMIIOHEHTE COJCpKaHUs OOydeHHUs, OPUCHTHPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHHUKA 00I111€00pa30BaTEIbHON OpraHU3aIiy, BIACIONIET0 HE HaOOpOM 3HAHUL, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMH aKTHBHOTO IOJIYYC€HUs 3HAHUU U
MIPUMCHCHHUS UX B PEATBHOM KH3HU JUUIS PEIICHHSI TPAKTUICCKUX 33]1ad.

B cBs3m ¢ 3TUM TIpH U3yYEHUU TMpeaMeTa «XUMUS» JOMUHHUPYIONMEE 3HAYCHHUE MPUOOPETAIOT
TaKue LeH U 33]1a4i, KaK:

ajanrtanus oOydaroluxcs K YCIOBHSM TWHAMUYHO pa3BUBAIOLIErocs Mupa, GHopMUpOBaHUE
MHTEIUICEKTYaJJbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO, COTPYJHHYECTBY,
CaMOCTOSITEIIbHOMY TPHUHSATHIO TPAaMOTHBIX PENICHHA B KOHKPETHBIX JKH3HCHHBIX CHTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

¢dbopMupoBaHue y 00ydarOImUXCs KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIINI), UMEIOIINX
YHHUBEpCAIbHOE 3HAYCHUE ISl Pa3IMYHBIX BUJIOB JCATEIBHOCTH: PEIICHHS MPOOIIeM, TIOUCKa, aHaTN3a
n o0paboTKM HHPOpMAIUU, HEOOXOAMMBIX Uil NPUOOPETEHHUs OMNbITa JEATENbHOCTH, KOTOpas
3aHMMaeT BaKHOE MECTO B TO3HAHMM XWMHUHU, a TaKXKe IS OLUEHKH C TO3HIMHA 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUSA BEUIECTB U XMMHUECKHUX TMPOIECCOB HAa OPraHW3M 4YellOBEKa U
MIPUPOHYIO CPeny;

pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, HMHTEIUICKTYAIBHBIX W TBOPUYECKHUX CIIOCOOHOCTEH
00y4aroIuxcsi: CloCOOHOCTH CaMOCTOSITENILHO MPUOOpPETaTh HOBBIE 3HAHMSI 10 XUMHUU B COOTBETCTBUU
C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIOIB30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJIOTUU IS
MOVICKA M aHAJIN3a YIeOHOH M HAYyIHO-TIOMYJIIPHOU HH(OPMAIINYA XUMHYECKOTO COCPKAHMS;

(dbopMUpOBaHHE W PA3BUTHE y OOYYAIOMIUXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIMUICHUS,
HaOII01aTENHHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpble O0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUH U MTPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTAHHUE Y O0ydaronmxcs YOSKIEHHOCTH B TYMAaHUCTHYECKON HANPaBIEHHOCTH XUMHH, €€
B2XHOW POJIM B PEIICHUH TII00ATBHBIX TPOOJIEM PallMOHAILHOTO MPUPOIOIOIE30BAHNS, TIOMOJTHEHUS
SHEPTeTUYECKUX PECYPCOB M COXPAHEHHWs NPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH
OEepeXKHOTO OTHONIICHHS K TPUPOJAE U CBOEMY 3I0POBBIO, a TakXKe MPUOOPETeHHsI ONbITa
WCIOJIb30BaHUS MMOTYYCHHBIX 3HAHUH JUIS TIPUHSATUS TPAMOTHBIX PEIICHUN B CHTYAIIHsIX, CBSI3aHHBIX C
XUMHYCCKUMH SBIICHUSMHU.

B yue6HOM mmaHe cpemHero obmiero oOpa3oBaHus MpeaMeT «XUMUs» 0a30BOT0 YPOBHS BXOIUT
B COCTaB IMpeIMeTHOH 00nacTi «EcTecTBeHHO-HaYyYHBIE TIPEIMETHD».



O01m1ee yuCIo0 YacoB, OTBEIEHHBIX IS M3YyUCHUsI XMMHHU, HAa 6a30BOM YpOBHE CPEIHEro o0IIero
oOpazoBanmusi, coctapiseT 68 gacos: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kiacce — 34 gaca (1
4ac B HEJICIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHNMYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKO XUMHHU

[Ipeamer opraHnyeckoi XUMHUH: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAUCHUE B ITOJIyYEHUU HOBBIX
BEUIECTB U MarepuayoB. Teopus cTpoeHUs oOpraHudeckux coequHeHuit A. M. ByrtnepoBa, eé
OCHOBHBIE TOJOXKEHUs. CTpyKTypHBIE (OPMYJIBl OPraHWYECKHX BEHIECTB. ['OMOiOrus, nuzomepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COCMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o kiaccupuKalUd OpraHMYECKUX BewlecTB. HoMeHKaTypa OpraHMYecKux
COEMHEHMI (cucTeMaTHyecKas) U TPUBHMAJIBHBIE Ha3BaHMs BaXKHEWIIMX IPEACTABUTEIEH KIIacCOB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3laMi OpraHM4yeckuX BEIIECTB W MaTepualaMH Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPTaHUYECKUX BEIIECTB, HAONIOJCHUE W OIHMCAHHE JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILCHHIO
OpPraHMYECKUX BEILECTB IIPU HAarpeBaHuu (TJ1aBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJNKaHBl: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHMW psiaA. MeTaH M 3TaH — NpocTellIne
MIPEJICTAaBUTENN AJIKAHOB: (pU3MUECKHE M XMMUYECKUE CBOMCTBA (pEaklUU 3aMELIEHUS U TOPEHHS),
HaXO0XJIEHHUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJOTMYECKUM PsiA. DTWIEH U MPONWIEH — IpOoCTeHIne
MPEJICTABUTENIM  AJIKeHOB: (U3WYECKME U XUMHUYECKHE CBOICTBa (peakuuu TUIPUPOBAHMS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIECHUS U MOJIUMEPHU3aLlin), IOJIy4€HNE U IPUMEHEHUE.

Ankaguensl: OyraameH-1,3 w wmetmwiOyragueH-1,3: crTpoeHue, BaKHEWIIUE XUMHUYECKUE
cBoiicTBa (peakius nojaumepusanuu). [lonydeHre CMHHTETHYECKOTO KayayKa U Pe3HHBI.

AJNKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJOTHUECKUI psii. ALIETHIIEH — NpOCTEHIINi
MIPE/ICTaBUTENb AJKWHOB: COCTaB, CTpO€HHE, (PU3MUEeCKHMe W XHMHUYECKHE CBONCTBA (peakuuu
TUJIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHHUS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (uU3MYeCKHMEe M XHMMHUYECKHE CBOMCTBa (peakiuu
raJJOTeHUPOBAHUS W HUTPOBAaHMS), NOJYYeHHWE W TpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceoucmea (peakyuu 2ai02eHupo8aHusi U HUMpPOBAHus), NONyYeHue U
npumerenue. TOKCUYHOCTh apeHOB. I 'eHeTHuecKast CBS3b MKy YIJIEBOJA0POJaMH, PUHAJIEKAILUMU
K pa3jIM4HbIM KJIaccaM.

[TpupoaHble HCTOYHUKM YIIIeBO10po10B. [IpupoaHsblif ra3 u nomytHele HeTsHbIe Ta3bl. HedTh
n e€ mnpoucxoxaeHue. CrnocoObl mnepepaObOTKM HEPTU: MEpPEeroHKa, KPEeKUHT (TepMUYECKHI,
KaTaJuTH4ecKuil), muponus. [Ipoaykrsl nepepaboTky He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

OKCIIEpUMEHTAJIBHBIE METO/bl M3yYEHHUS BEIIECTB U UX IPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3liaMu IjIacTMacc, KaydyyKoB M pe3uHbl, Koyuiekiuu «HedTb» u «Yroiaby, MoJeIMpOBaHUE
MOJIEKYJT YIJIEBOJOPOJIOB U TaJOreHONPOU3BOIHBIX, TPOBEICHIE MPAKTHUECKON paboThl: MOTydeHHE
STHJIEHA U U3yYEHUE €TO CBOMCTB.

Pacuérnpie 3amayn.

Bbruuciienus mo ypaBHEHUIO XMMHUYECKOH peakimu (Macchl, 00bEMa, KOJTUYECTBA MCXOIHOTO

BEIIIECTBA WJIM MPOAYKTA PEAKIMU 0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BEILIECTB WUJTU TTPOTYKTOB PEAKITUN).



Kuciaopoacoaepxaiye oprannyeckie CoeiHHEHUs!

[IpenenpHble 0OTHOATOMHBIE CIUPTHL. METaHOI U 3TAHOJ: CTPOCHHUE, (PU3HUECKUE U XUMUYECKUE
CBOMCTBAa (peakUMM C aKTUBHBIMU MeETalllaMH, TaJIOT€HOBOJOPOAAMH, TOpPEHHE), NPUMEHEHUE.
BonopoaHele ¢BA3M MEXIy MOJEKyJIaMU CHUpTOB. JlelicTBHE METaHOJa W 3TAHOJIA HAa OpPraHU3M
YeIJI0BEKA.

MHOroaTOMHBIE COUPTHL. DTUICHTIUKOIb U TIUIEPHH: CTpOeHHE, (PU3HUECKUEe U XUMHUYECKUE
CBOMCTBa (B3aMMOJAEWUCTBHE CO LIEJIIOYHBIMM METalIaMU, Kau€CTBEHHAsl PEaklMsl Ha MHOTOATOMHbIE
cnupThl). JlelcTBUE HAa OpraHu3M uyesioBeka. [IpuMeHneHue riaunepuHa u 3TUIIEHITTUKOIS.

@deHou: CTpOEHUE MOJIEKYJIbl, (U3NYECKHEe M XMMHUYECKHE CBOWCTBA. TOKCHYHOCThH (peHouIa.
[Tpumenenue peHona.

Anbnerunisl U kemonvl. DopMaNbICTH, AETATIBACTH: CTPOCHUE, (PU3HMUECKIE U XUMHYECKHUE
CBOHCTBA (peakUuu OKHUCICHHMs M BOCCTAHOBJIEHMS, KaueCTBEHHBbIE peakLUH), IOJydeHHEe MU
IIPUMECHEHHUE.

OAHOOCHOBHBIE TPEJE/IbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHAsi W YKCYCHas KHUCIIOTBI:
cTpoeHue, (U3NYECKHe M XMMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME JUIS Kjacca KHUCIOT, PEaKIus
TepupUKaLMN), IOTyYeHHue U mpuMeHeHne. CTeaprHoBas U OJEMHOBAs! KUCIOTHI KaK IMPEJCTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHE.

CrnoxHable 23QHUPBI KaK MPOU3BOIHBIE KApOOHOBBIX KHCIOT. ['maponu3 cioxHbIX 3¢upoB. Kupsr.
I'mpponus xupos. [Ipumenenne xupos. buosornueckas posib )KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKanus YriaeBoJoB (MOHO-, JW- U Hojucaxapuibl). Iroko3a —
IPOCTEHIINI MOHOCAXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIIbI, (U3NUYECKUE U XUMUYECKHE CBOWCTBA
(B3aumogpeiicteue ¢ rumpokcuaom Meau(ll), okuciaenue amMMmuauHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TJIIOKO3bl), HAXOKIEHUE B IIPUPOJIE, IPUMEHEHUE, OMO0IornYecKas poJib.
dorocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bI.

Kpaxman m nemnonosa Kak OpupoiHble nonuMepsl. CTpoeHHME Kpaxmala M LEJUIFOJIO3BI.
duznyeckre 1 XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIpOoJIu3, KaYeCTBEHHAs PEaKusi C HOJ0OM).

OKClepUMEHTAJIbHbIE METO/bl M3yY€HHUs BEUIECTB U UX [peBpallleHui: MpOoBeJIeHHE,
HaOJII0ZIeHNEe M ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKLUU
OJTHOATOMHBIX ~CIUPTOB (OKHUCJIEHHE dTaHona okcugoM Mmeau(ll)), MHOroaroMHbBIX CHHUPTOB
(B3aumopelictBue mmuepuHa c rugpokcunom wmenu(ll)), anprernnoB (okucieHHe aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) u ruapoxcuaom meau(ll), B3ammopeicTBue Kpaxmalia ¢ HOJOM),
IIPOBE/ICHUE NMPAKTHUECKONW PabOThI: CBOMCTBA paCTBOPA YKCYCHOW KHUCIIOTHI.

PacuérHble 3anaun.

Bbruncnenus mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO
BEIIECTBAa WM MPOJIYKTAa peaklUu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WM MPOJIYKTOB PEAKLIUH).

A3oTconepiKaliye OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTEl Kak amM(oTepHble OpraHHYecKkue coequHeHHs. DU3nyeckrue U XUMHYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha MpUMepe IIUIHA). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benkn kak npUpOIHBIE BBICOKOMOJIEKYISIpHBIE coequHEHMs. IlepBuuHas, BTOpUYHAA H
TpeTU4Hass CTPYKTypa OeslkoB. XHMHMYECKHE CBOICTBa OENKOB: THIPONH3, JEeHaTypalus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

DKcrepuMeHTalIbHbIE METO/IbI H3yYEHUS BEIIECTB U UX MpeBpallleHuii: HaOII0JeHe U ONICaHne
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypalus OEIKOB IIPU HArPEBaHUH, LIBETHBIC PEAKIIUU OEJIKOB.



BbicokoMosIeKyIsIpHBbIE COeIMHEHM I

OCHOBHbBIE TIOHSTHSL XHUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNM, CPEIHSAS MOJICKyJisgspHas Mmacca. OCHOBHBIE METO]IbI
CHUHTE3a BHICOKOMOJIEKYJISIPHBIX COCIMHEHUHN — MOJIMMEPU3AIUs U MOJUKOHACHCAIIHS.

OKCIEpUMEHTAJIbHBIE METO/bl M3YYEHHUS BEHIECTB M WX IPEBpAILCHUI: O3HAKOMJICHHE C
oOpa3iamMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyYyKOB.

MexnpeaMeTHbIe CBSI3U.

Peanuzanusi MexXnpeaMeTHBIX CBA3EH IPU HM3y4eHUU oOpraHudeckod xumuu B 10 kiacce
OCYIIIECTBJISIETCS YePe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHSATHH,
SIBJISIFOLIIUX CSI CACTEMHBIMU JIJ1s1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKJIA.

OOmue ecTeCTBeHHO-HAYYHBIC MOHSTHUS: SBICHUE, HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaIW3, CHUHTE3, KIacCU(UKAIUs, TEePUOJANYHOCTh, HAOIIOJACHUE, HW3MEpPEHHUE, OSKCIEPHMEHT,
MOJICTTUPOBAHUE.

dusnka: marepus, dHEpPrusi, mMacca, aToM, 3JIEKTPOH, MOJIEKYJa, YHEPreTUYECKU YpOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOE€ COCTOSIHHE BEIISCTBA, (PM3MUYSCKHUE BEITUYHMHBI M €IMHHUIIBI MX
HU3MEpEHUs.

buonorus: kierka, opraHuzMm, Ouocdepa, OOMEH BEIIECTB B OpraHusme, (OTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BemecTBa (OCIKH, YIIIeBOIBI, JKUPHI, (HEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHonmorusa: NUIIEBbIE NPOIYKTHI, OCHOBBI PAalMOHAJIBLHOTO IUTAaHUS, MOIOIIME CpPEICTBa,
JIEKAPCTBEHHbIE M KOCMETHYECKHE IMpernaparbl, MaTepuaibl U3 HCKYCCTBEHHBIX M CHHTETUYECKHUX
BOJIOKOH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWHN HA BA30OBOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA30OBAHUMA

JIMUHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiauBaeT TpeOOBaHHMSA K pe3yjibTaTaM OCBOCHHS OOYYalOIMMHUCS TMPOTpaMM CpEIHEro o0Imero oOpa3oBaHHs
(JIMYHOCTHBIM, METANPEJIMETHBIM U MpeaMeTHbIM). HayuHo-MeToauueckoil OCHOBOM Mjisi pa3paOOTKU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMUHOCTHBIX PE3YJIbTATOB OCBOEHHUS INpeaMeTa «XuMus» Ha
YpOBHE CpeHero o01ero 00pa3oBaHus BbIJICICHBI CIIEAYIOIIUE COCTABISIOUIME:

OCO3HaHUE OOYYAIOUIUMHUCA POCCHUUCKOW TPaKIAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH U
CaMOOIPEIEIEHHUIO;

HAJIMYUe MOTUBALMU K 00yUEHUIO;

I[eJICHAIIPABICHHOE Pa3BUTUE BHYTPEHHUX YOCSKIECHUIN TMUYHOCTA Ha OCHOBE KIIIOYEBBIX [EHHOCTEH U UCTOPUUYECKUX TpaJAULIUN 0a30BOi
HayKU XUMUU;

TOTOBHOCTb W CIHOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JIEATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
MPUCYIIUMHU [ETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HAJIMYUE MPAaBOCO3HAHMS SKOJIOTHYECKON KYJIbTYpPhI U CIIOCOOHOCTH CTaBUThH IIENIM M CTPOUTD KU3HEHHBIC TUIAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHUS TpeAMeTa «XHUMUS» JOCTHTAIOTCS B €AMHCTBE YYEOHOW M BOCHUTATEIBHOW ACATEIHHOCTH B
COOTBETCTBUHU C TYMAHUCTUYECKUMH, COIIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U HJ€aJlaMU POCCUHUCKOTO TPaKIAHCKOTO
oOmiecTBa, MPUHATHIMUA B OOIIECTBE HOPMaMU U MpPaBHIAMHU MOBEACHHUS, CIOCOOCTBYIOUIMMH MpOIlECCaM CaMOMO3HAHHS, CaMOPa3BUTHS U
HPABCTBEHHOT'O CTAHOBIIEHUS JINYHOCTH O0yUYAIOIUXCS.

JlugHOCTHBIE PE3yNbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» OTPaKaloT CHOPMHPOBAHHOCTH OMNBITA TMO3HABATENILHOW W TMPAKTHYECKOM
JIEATeTLHOCTH O0YUYAIOIINXCS 110 Peai3allii MPUHITHIX B 00IIECTBE IEHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS

OCO3HaHHUA 00YyJaIOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U TIPABOIIOPSIKY;

MIPEICTABJICHHS O COIMATIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NIEATEITLHOCTH MPHU CO3/IaHUU YUEOHBIX MPOCKTOB, PEIICHUH YUeOHBIX U MMO3HABATEIBHBIX 3a/1a4,
BBITIOJIHEHUH XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI JAPYTUX MpH aHAIM3€ Pa3IUYHbIX BUIOB yueOHOU
NesATEeTLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMS



LIEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY M HAyYHOMY HaclleII0 OTEYECTBEHHOW XUMUU;

YBaKEHHsI K IIPOIIECCY TBOPUECTBA B OOJIACTH TEOPHH U MPAKTHUYECKOTO MPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHS HayKU
€CTb pe3yJbTaT JJINTENbHBIX HAOII0I€HUH, KPOIIOTIUBBIX IKCIEPUMEHTAIbHBIX IOMCKOB, IIOCTOSIHHOTO TPY/1a YUEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEJIbHbIX MOTUBOB B IOJYYEHUH U MOCIEAYIOIIEM aHaIU3e MH(MOPMAIUK O NMEPEIOBbIX JOCTUKEHUAX COBPEMEHHON
OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYallud, CBA3aHHBIE C XUMUYECKUMU SBJICHUSMH, U MPUHUMATh OCO3HAHHBIC PELICHMsI, OPUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJEHHE U MOCTYIKH CBOMX TOBApUIIEH ¢ MO3UMLUI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE
IIOCJIEICTBUM 3THUX IIOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHMs LIEHHOCTEeH 3/10poBOro M Oe3zomacHoro obpas3a >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY
($u3nYECKOMY U IICUXUYECKOMY 37]0POBbIO;

coOuroIeHust TpaBmi1 0€30MacHOro 0OpAaIeHHs ¢ BEIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYAOBOM IEATEIHHOCTH;

HNOHUMAaHMsl LIEHHOCTH MPABUI MHIMBHUYaJIbHOIO M KOJUIEKTUBHOIO OE30IACHOTO MOBEACHUS B CUTYaLUsAX, YTPOXKAIOUIMX 370POBBIO U
JKU3HU JTIOACH;

OCO3HAHUS MOCIEACTBUM U HENPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOJIEHUS aNIKOT0JIsl, HAPKOTUKOB, KypEeHUs);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0BATEIbCKON JEATENIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOW M APYTUX
BHJaX JEATEIBHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHE B PELIEHUU MPAKTUYECKUX 3a/1a4 COLMAIbHON HAIpPaBICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbl);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO Ipodeccuil pa3indHOro poja, B TOM YHUCIIE Ha OCHOBE NMPUMEHEHMs MPEIMETHBIX 3HAHUU 110
XUMHUU;

YBa)XXCHHUs K TPYLY, JTIOASIM TPyJla U pe3ybTaTaM TPYAOBOH IEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHAYaJIbHON TpaeKTOpuUu oOpa3oBaHUs, Oyaymied mpodeccuu U peaau3aluu COOCTBEHHBIX
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH 11eJIECO00Pa3HOT0 OTHOIICHUS K MPUPOJIE, KaK HCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMiie;

MOHMMAaHUS TJI00AJIbHOTO XapaKTepa SKOJOTHYECKHX MpOoOJieM, BIUSHUS HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHHE MPUPOJHOU U
COLIMAIBHON CPENBL;



OCO3HaHUS HEOOXOJMMOCTH HCIOIb30BaHMUs TOCTIKEHUH XUMHH JIUTsL PELIEHHS BOIIPOCOB PAIIOHAIBHOTO IPUPOAOIIOIB30BaHNUS;

AKTUBHOT'O HEMPUATHUS ACWCTBUH, MPUHOCAIIMX BPEI OKpPY)KAIOUIeH MPUPOAHOM cpesie, YMEHHUs MPOrHO3UPOBATh HEOIAronpHsTHBIC
HKOJIOTHYECKHUE TOCIIEACTBUS MPEANPHHUMAEMBIX JeHCTBUI U TPEJOTBPAIATh UX;

HAJIMYUSL PA3BUTOTO SKOJOTMYECKOTO MBIIIICHUS, KOJIOTUYECKOW KYIbTYpHI, ONBITA JESITEIbHOCTH 3KOJIOTHYECKON HAIpaBICHHOCTH,
YMEHHS PYKOBOJICTBOBATbCS MMM B II03HABATENbHOH, KOMMYHUKAaTHBHOW M COLMAIBHOM MNPAKTHKE, CIIOCOOHOCTH W YMEHHUS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBCHHOM MPAKTHKH;

NOHUMAaHUS CHeUU(PUKH XMMHH KaK HayKH, OCO3HAaHUS e€ poiau B (OPMUPOBAHMHU PALMOHAIFHOTO HAyYHOTO MBIIUICHUS, CO3/IaHUU
[IEJIOCTHOTO TPEICTABICHUS 00 OKpYXKAIoIIeM MHpEe Kak O €JMHCTBE NMPHUPOJbI W YeJIOBEKa, B MO3HAHWHM MPUPOIHBIX 3aKOHOMEPHOCTEH H
peleHnn mpodIeM COXpaHEHUs PHUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0COOOH 3HAUMMOCTH XUMHH JJIs1 COBPEMEHHOM IMBIIIN3AIMN: B €€ TYMaHUCTUYECKOW HANPAaBICHHOCTH U BaKHON POJIH
B CO3/IaHMM HOBOW 0a3bl MaTepUANbHOW KYJIBTYPBI, PEIICHHH TIIOOAIBHBIX MPOOJIEM YCTOHYMBOIO Pa3BHTHUSI YEJIOBEYECTBA — CHIPHEBOM,
DHEPTeTUYECKOW, MUINEBOM M HKOJIOTHYECKOH O€30MacHOCTH, B Pa3BUTHH MEIHWIMHBL, OOECIIEYeHWH YCIOBHUH YCIEIIHOTO TpyAa H
HKOJIOTHYECKU KOM(OPTHOM KHU3HH KAXKIOTO UiIeHa OOIIECTBa;

€CTECTBEHHO-HAyYHOIH TPaMOTHOCTH: TIOHUMaHUs CYIIHOCTH METOJI0OB ITO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH
UCIIOJIb30BATh IMOJTy4aeMble 3HAHUS Ul aHAIH3a M OOBSICHEHHS SBICHHH OKPYXKAIOLIEr0 MHUPA U MPOUCXOAIINX B HEM M3MEHEHUH, yMEHHS
JenaTh 000CHOBAaHHBIE 3aKITFOUEHHS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIINXCS JTAHHBIX C IEITBI0 TIOTYYIEHUS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XHMUYECKHE 3HAHUS JUTSI PEIICHHUS TPOOJIEM B peaibHBIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEA0BATENIbCKOM NeATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPhIBHOMY 00Pa30BaHUIO M CaMOOOpPa30BaHNIO, K aKTUBHOMY ITOJIyYE€HHUIO HOBBIX 3HAaHUM 110 XUMHH B
COOTBETCTBUH C KM3HEHHBIMU IOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax NpoPecCHOHANbHON AeITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI
MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS y4eOHOTO TpeaMeTa « XMMUs» Ha YPOBHE CPEAHET0 0011ero o0pa3oBaHus BKIIOYAIOT:
3HaUUMBbIE U1 (DOPMUPOBAHUS MHUPOBO33PEHUS OOYYAOMIMXCS MEXKIMCHIUIUTMHAPHBIE (MEXIpPEIMETHBIE) OOIEeHAyYHbIE MOHSTHS,
OTpaXKaIOIINE IEJTOCTHOCTh HAYYHOW KapTHUHBI MHUpa W CHEIU(UKY METOJOB MMO3HAHMS, MCIOIL3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws,
BEIIIECTBO, DHEPTHUs, SBIEHHUE, MPOLECC, CUCTEMA, HAYYHBIH (DaKkT, MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHUE,
HaOII0/IeHUE, U3MEPEHNE, SKCTICPUMEHT U JIPYTHE);



YHUBEpCAIbHBIC Yy4eOHBbIC JEUCTBUS (MMO3HABATENIbHBIC, KOMMYHUKATHBHBIC, PETYJIATHBHBIEC), oOecrneunBaronue (GopmMupoBaHue
(GYHKIIMOHATBLHOU TPAMOTHOCTH M COITMAIEHON KOMITETEHITUN 00YYarOIIHXCS;

CIIOCOOHOCTh 00YYAOIIUXCS UCIIOB30BATh OCBOCHHBIE MEXIUCIUIITMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHUS U YHUBEpPCATbHBIC YICOHBIC
JIEHCTBUSI B TIO3HABATEILHON M COLIMATIHOM MIPAKTHKE.

MeranpeaMeTHbIE PE3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU YYCOHBIMH I103HABATEIbHBIMH, KOMMYHHKATUBHBIMU U
PEryJIATUBHBIMUA I[CﬁCTBPISIMPI.

OBgi1ajieHHe YHHUBEPCAJIBLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMU:

1) 6a30Bble JJornYecKue AeCcTBHS:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTyaAIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHBATh;

OnpeaAc/IATL LCJIIM ACATCIIbHOCTHU, 3ajaBasd MapaMETpbl W KPUTCPpHUU HX JOCTHIKCHHA, COOTHOCHUTL PC3YJbTAThl ACATCIBHOCTH C
IIOCTAaBJICHHBIMHU LICIISIMU,

MCIIOJIb30BATh MPU OCBOCHUU 3HAHHM MPUEMBI JIOTMYECKOTO MBIIIJICHHS — BBIACTSATh XapaKTepHbIe MPU3HAKN MOHITUN U YCTAHABIMBATD
UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUS Al OOBSICHEHHSI OTACNBHBIX (DAaKTOB U SIBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHU IJIA Knaccn(bmcaunn BCHICCTB U XUMHUYCCKUX peaKuHﬁ;

YCTaHAaBJIMBATb NPHUYNHHO-CJICACTBCHHLIC CBA3U MCKAY NU3YUACMBIMU SIBJICHUSMU,

CTPOUTH JIOTHYECKHE PpACCyKACHHs (MHIAYKTUBHBIC, IEAyKTHBHBIC, MO AHAJIOTHUU), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B
paccMaTpUBaeMBbIX SBICHUX, (POPMYIUPOBATH BHIBOJBI M 3aKIIOUCHHUS;

MNPUMCHATE B IIPOHECCCE ITO3HAHUA, HUCIOJB3YEMBIC B XHWMHU CHMBOJIMYCCKHC (3HaKOBI>I€) MoaeIIu, HpGO6p&30BI)IBaTB MOIOCJIBHBIC
MPEJICTaBICHUS] — XUMUYECKHM 3HAaK (CUMBOJI) 3JIEMEHTa, XUMHUYEcKass GopMyJia, ypaBHEHHUE XUMUYECKONW PEaKIMK — MPU PEIICHUH y4eOHbIX
MO3HABATENBHBIX U TMPAKTUYECKUX 3a/lad, MPUMEHSATh HA3BaHHBIE MOJICNbHBIE TPEICTABICHUS ISl BBIABICHUS XapaKTePHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKIIHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaACTb OCHOBAMHU METOJIOB HAYUYHOT'O MMO3HAHHA BCHICCTB U XUMHWYCCKUX peaKum?I;

dbopMynupoBaTh LENM U 3aJa4d HCCIETOBAHM, WCIOJIb30BAaTh IMOCTABIEHHBIE U CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIE BOMPOCHI B
KaueCcTBE MHCTPYMEHTA MO3HAHMSI U OCHOBHI /711 (JOPMUPOBAHUS THIIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKIACHMUIA;

BJIaACTb HABBIKAMH CAMOCTOSATCIBHOI'O0 IUIAHUPOBAHHMA W MNPOBCACHHUA YUYCHHYCCKUX OIOKCIICPUMCHTOB, COBCPHICHCTBOBATH YMCHHA
HaOIIOZaTh 32 XOJOM IIPOIIECCa, CAMOCTOSITENHHO MPOTHO3UPOBATH €0 pe3ysbTar, (HOpMyIupoBaTh OOOOIICHHUS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBaHNUS, COCTABISATH OOOCHOBAHHBIN OTUET O IPOJIEIaHHON paboTe;

NpUOOpETaTh OMBIT YYCHHUECKON WCCIIEIOBATEIbCKOM M TPOSKTHOW JEeATENBHOCTH, MPOSBIATH CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOATCIIbHOMY IMOUCKY MCTOAOB PCIICHUA IMTPAKTUYCCKUX 3aaa4d, IPUMCHCHUIO PA3JIMYHBIX METOAO0B IMO3HAHUS.

3) padora ¢ undgopmanmeii:



OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(pOpMaLMU (HAy4HO-TIOMYJIsSIpHAs IMTepaTypa XUMHUYECKOIO COJIEpXKaHMs, CIIPaBOYHBIE
nocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBaTh MHGOPMALMIO PA3IMYHBIX BUAOB U (POpPM mMpencTaBiieHUsl, KPUTUYECKH OLECHHBATH €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUYNBOCTD;

(GopMynHUpoBaTh 3aNpoChl U MPUMEHSATh pa3IM4YHbIe METOAbI IPU MOMCKE M 0TOOpe MH(OpMaluu, HEOOXOOUMOM Ui BBIIOJIHEHUS
y4eOHBIX 3a7a4y ONPeeNEHHOIO THIIA;

nproOpeTaTh ONBIT UCIIOIB30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeAcTaBiIeHUs UH(GOpMAMK (CXEeMBbI, TpadUKH, IUarpaMMbl, TaOIUIbl, PUCYHKU U
JpyTHe);

UCMOJIb30BaTh HAyyHBIH SI3bIK B KayecTBE CpeJICTBa IIpU paboTe ¢ XMMHUYECKOH HHpopMmanuen: NPUMEHATh MEXIpPeAMETHbIE
(pusmueckue u MaTeMaTHYECKUE) 3HAKH U CUMBOJIBL, (hOpMYJIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl B XOJ€ AMAiora W/WIM AUCKYCCHUHU, BBICKA3bIBaTh HJEH, (POpPMYyIUpOBaTh CBOU
NPEUIOKEHHUS] OTHOCUTEIHHO BBITOTHEHUS PEAJIOKEHHOH 3a/1a4H;

BBICTYNIaThb C IIpE3EHTAllMel pe3yJbTaTOB I103HABATEIbHON JESTEIBbHOCTH, IOJIYYEHHBIX CaMOCTOSITENIbHO WM COBMECTHO CO
CBEpCTHUKAMM IpPU BBINOJHEHUHM XUMHUYECKOTO HKCIEPUMEHTA, MPAKTHUYECKOH paboThl MO HCCIIEAOBAHUIO CBOMCTB M3ydyaeMbIX BEILECTB,
peanu3anuy y4eOHOro mpoekra U (GopMyaHpoBaTh BBIBOJBI IO pe3ysbTaTaM MPOBEIEHHBIX MCCIEJOBAHUN MYTEM COIVIACOBAHUS MO3ULMN B
X0J1€ 00CYXIeHUsI 1 0OMEHa MHEHUSIMHU.

OsJaieHne YHUBEPCAIBHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIbHO MJIAHUPOBATh M OCYIIECTBIISTH CBOIO MO3HABATENBHYIO JESATEIbHOCTD, ONpeAessisl e€ LeNn U 3aa4l, KOHTPOJIUPOBaTh U
0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATh MpeAsaraeMblii alllfOPUTM JIEHCTBUN IMPHU BBHINOJHEHWH Y4YEOHBIX M HCCIIEAOBATENbCKMX 3ajad,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN cIIOCOO UX PELIeHUs C YIETOM MOIYYEHHUS] HOBBIX 3HAHNN O BEIIECTBAX U XMMHUYECKUX PEaKLUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

NPEJMETHBIE PE3YJIbTATbBI
10 KJIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXaroT:
c(OPMHPOBAHHOCTD MPEJCTABICHUI 0 XUMHUYECKOM COCTABIISAIONIEH €CTEeCTBEHHO-HAYUYHOW KapTUHBI MUPA, POJIM XMUMUHU B TMIO3HAHUU SIBICHUI
npupozbl, B (OPMHUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKUMOHAIbHOM T'PaMOTHOCTH, HEOOXOIMMOM HJsl peIIeHus
MPAKTUYECKHX 3aJ[ad U SKOJOTUYECKH 0OOCHOBAaHHOT'O OTHOILIEHHS K CBOEMY 370POBbIO M PUPOJHOMN CpELIE;



BJIQJICHUE CUCTEMON XMMHYECKUX 3HAHUH, KOTOPasi BKJIIOYAET: OCHOBOIOJIAraONINe MOHATHS (XUMUYECKUI AJIEMEHT, aTOM, dJICKTPOHHAS
o0oJiouKa aTroMa, MOJIEKYJa, BaJe€HTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, XHMHYECKash CBs3b, CTPYKTypHas ¢opMmyna (pa3BEpHyTass U
COKpaméHHas), MOJib, MOJISIPHAsE Macca, MOJIAPHBIA 00BEM, YIIEpOAHBIN CKeNeT, (PyHKIMOHATIbHAS TPYyMIa, pajuKall, H30MEPHs, U30MEPHI,
TOMOJIOTUYECKHH Psii, TOMOJIOTH, YIJICBOJOPOJIbI, KHUCIOPOA M a30TCOAEpIKAIIUEe COCIUHECHHS, MOHOMEp, IMOJIMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCIMHEHMS); TEOPUU M 3aKOHBI (TEOpUsI CTPOSHHUS OpraHMYecKuX BemiecTB A. M. byrtiepoBa, 3aK0OH COXpaHEHUs
MacChI BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMUHU; MUPOBO33PEHUYECCKHIE 3HAHUS, JISXKAIIME B OCHOBE MOHUMAHUS TIPUIMHHOCTH
U CHCTEMHOCTH XUMHUYECKHX SIBICHUH, (DAKTOJIOTMYECKHE CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M O€30MaCHOM HCIOJIb30BAaHUU
BOKHEUIIINX OPTraHUYECKUX BEIICCTB B OBITY M MPAKTUYCCKOM JCSITCIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEpHbIC NPH3HAKK T[IOHATHHM, YCTAHABIMBATH MX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TTOHITHS TP OMTUCAHUH COCTaBa, CTPOSHUS U MPEBPAICHUN OPraHUYECKUX COSTUHCHU;

c(OpPMHUPOBAHHOCTh YMEHHUH UCIOJIH30BaTh XUMUICCKYIO CHMBOJIUKY JIJISi COCTABIICHUSI MOJICKYIIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHON) (OpMYJT OPraHMUECKUX BEIIECTB U YPABHEHUN XMMHUUYECKUX PEaKIUN, U3rOTaBIMBATh MOJIEIHN MOJIEKYJI OPraHUYECKUX BEIECTB
JUTSL WUUTIOCTPALIMK UX XUMHYECKOTO M IIPOCTPAHCTBEHHOTO CTPOCHHSI;

c(OpMHUPOBAHHOCTh YMEHHUH YCTaHABJIHMBATH MPUHAIICKHOCTh M3YUCHHBIX OPraHMUYECKUX BEIIECTB IO WX COCTaBYy W CTPOCHHUIO K
OmpeAcIEHHOMY KJIACCY/TPYIIE COCAMHECHUU (YIJIICBOIOPOJABI, KHCIOPOJI H a30TCOACpXKAIIUE COCJAMHCHUS, BBICOKOMOJICKYIISIPHBIC
COEIMHEHUS), 1aBaTh UM Ha3BaHUs Mo cucremaruyeckoil HoMmeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBHUAIbHBIC HA3BaHUS OTICIbHBIX
OpPraHMYECKUX BEUIECTB (STUIJICH, IMPOIMMUJICH, alleTUJICH, STUJICHIJIMKOIb, TIUlepuH, (eHon, Qopmanpieruy, ameraibAerui, MypaBbUHAas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KHCIIOTa, CTEApPUHOBAS KUCIIOTA, TITFOK03a, PPYKTO3a, KpaxMal, IeJUTI003a, TIIHIIH);

c(OPMUPOBAHHOCTH YMEHUS ONPEACIIATH BUABI XUMUYECKOW CBSI3U B OPTAHUYECKUX COCTMHEHUSX (OJMHAPHBIC U KPATHEIC);

c(hOpMHUPOBAHHOCTh YMEHHsI TMPUMEHATH TMOJOXKEHHsI TEOPHUH CTPOESHHsS opraHuyeckux BemiectB A. M. BbyrtnepoBa ans oObsicHEHUS
3aBHUCHUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh COCTaB, CTPOCHUE, (PU3NYCCKUE U XMMHUYECKHE CBOMCTBA THIHMYHBIX IPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB OpPTraHWYECKUX BEHIECTB (METaH, 9TaH, JITWJIECH, NPOINWIEH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeHsou,
METaHOJ, ATAHOJ, STUJICHTIUKOINb, TIHIEPUH, (EHOI, aleTalbIeru]l, MypaBbHHAass U YKCYCHas KHUCJIOTHI, TTIOKO03a, KpaxMmal, IeJUTH0JI03a,
AMUHOYKCYCHasl KUCIJIOTa), WLTIOCTPHUPOBATh TE€HETUYECKYIO CBSI3b MEXAY HHUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUN C
HCIIOJTb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTepHU30BaTh HUCTOYHHUKHU YIIIEBOJAOPOJHOTO ChIpbi (HE(PTh, MPUPOAHBIN ra3, yrojb), CIOCOOBI HX
nepepaboTKU U MPaKTHUECKOe MPUMEHEHHE MTPOTYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHI TMPOBOJAUTH BBIYUCICHHUS M0 XUMUYECKIUM ypaBHEHUSM (Macchl, 00bEMa, KOITMYECTBA MCXOAHOTO BEIIESCTBA
WTH TIPOJTYKTA PEaKIuy 10 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB HIIM IPOTYKTOB PEAKITUH);



c(OpMHUPOBAHHOCTh YMEHUN BIIAJIETh CHCTEMOH 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOI'O IMO3HAHUS, UCIOIb3YEMbIX B XUMHH MpU
U3y4eHHH BEIIECTB M XWUMHUYECKUX SBJICHUH (HAOMIOJCHHE, W3MEpEHHe, OSKCIIEPUMEHT, MOJEIMPOBAHUE), HCIOJIH30BATH CHUCTEMHBIC
XUMHUYECKHE 3HAHMS JUIs IPUHATHUS PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELLIECTBAMU U UX IIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUIl COOIOIATh IMpaBWia MOJIb30BAHUS XUMHUYECKOW MOCYIOH U J1abopaTOpHBIM OOOpYIOBAaHHEM, a TaKKe
paBuiia oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKLUSAMU IO BBIITOJIHEHUIO J1a00paTOPHBIX XUMHYECKUX OIMBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBHIMOJHATE XUMHUYECKUI HSKCHEPUMEHT (TPEeBpaIICHUs OPraHMYECKUX BEIIECTB MpPHU
HarpeBaHWM, IMOJyYeHHE JTUJICHA M U3YyYEHHE €ro CBOICTB, KAaUeCTBCHHBIC PEAKIIMUM OPraHMYECKHUX BEUIECTB, JEHATypalus OCIKOB NpHU
HarpeBaHUM, LIBETHbIE pPEaKIMH OEJKOB) B COOTBETCTBUU C IMpaBWJIAMU TEXHUKH O€30MAaCHOCTH NpU OOpalllEeHUH C BEIIECTBAMU U
1ab0paToOpHBIM 00OpPYIOBAaHUEM, NPEICTABIATH PE3yIbTaThl XMMHUYECKOTO IKCIEPUMEHTa B (JOpME 3alUCU YPaBHEHUU COOTBETCTBYIOLIUX
peaxiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUIN KPUTUYECKU aHAJIU3UPOBATh XMMHUUYECKYI0 MH(POPMAIUIO, IOJYyYaeMy0 U3 pa3HbIX UCTOYHHUKOB (CpencTBa
MaccoBoi uHpopMmaiuu, IHTepHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHUN COOIIOAATh MpaBUila SKOJOTHYECKH 1IeTIeCO00pa3HOT0 MOBENEHUs B OBITY U TPYIOBOW ACSITENHHOCTH B
LEJSIX COXPAaHEHUS CBOEro 370POBbsl U OKPY)KAIOLIEH NPUPOIHON Cpeibl, OCO3HAaBaThb OMACHOCTb BO3JIEHCTBUS HA >KUBBIE OPraHU3MbI
ONpeAeNEHHBIX OpPraHM4YeCKUX BEIIeCTB, IOHMMAas cwmblcan nokaszarens [IJIK, nosicHITh Ha mnpumepax crnocoObl yMEHbBLIEHUS U
MPEeAOTBPALEHUS X BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 0Oy4YaroIIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbSI: YMEHHE MPHUMEHSITh 3HAHHUA OO0 OCHOBHBIX JOCTYIHBIX METOJaX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUI;

JUISL CJETbIX U CIIa0OBHIALIMX OOY4YaloOLIMXCS: YMEHHE HCIOJIb30BaTh pPeIbe(HO-TOUEUHYI0 cucteMy o0o3HaueHuil JI. Bpaitns mis
3aMMUCU XUMHUYECKUX (POPMYII.






TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC (0a30Bblii YPOBEHb)

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
(cm.npunoxceHue)
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIIEBOIOPOABI — ATKAHBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yrieBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC (0a30BblIil yPOBEHb)

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Kontpoapirie  Ipaxruteckue U3YyYeHUS o0pa3oBaTeJibHbIE
padoThI padoThbI pecypenI
(cm.npunoxceHue)
1 [Ipenmert opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
5 Teopus cTpoeHUsI OpraHUYECKUX COCTMHEHUN 1
A. M. bytiiepoBa, €€ OCHOBHbIE ITOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux BemiectB. Homenkinatypa 1
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
OpraHUYECKUX BEUIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MertaH 1 3TaH — NPOCTENIINE TPEACTABUTENH 1
aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUieH U NPONWIEH — NpOCTeiIne 1
MIPEICTaBUTENH aJIKEHOB
3 [TpakTryeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byraauen-1,3 u metriOyranuen-
9 1,3. ITosryueHrEe CHHTETUYECKOTO KaydyKa U 1
PE3UHBI
10 AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS, 1




TOMOJIOTUYECKHUM psAll. ALETUIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKHHOB

Beluncnenus no ypaBHEHHUIO XUMHUYECKOU

11
peakuuu

12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 I'enernueckas cBsA3b YIiI€BOJOPOIOB,
NPUHAIJIEKALIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE HICTOYHUKH YIIJIEBOIOPOOB:

14 MPUPOJIHBIN Ta3 ¥ MOIYTHBIE HE(PTSIHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKu
[IpupoHBIE HCTOUHUKY YTIEBOJOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC Ta3bl,
He(PTH U IPOAYKTHI €€ IepepadoTKu

16 KontponsHas pabota no pasaeny
«YTIeBOIOPOIBI»

17 [IpenensHBIE OJTHOATOMHBIE CIIUPTHI: METAHOI
1 3TaHod. BomopoaHas cBs3b

18 MHOroaTOMHbIE CIIUPTHI: STUIEHTITUKOIb U
TITUIEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpreruapl: GopMambAeTHI U alleTaTbICTHI.
AnetoH

91 OnHOOCHOBHBIE IIpe/IeNbHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHAs

99 [TpakTuyeckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBD»




CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHBI, KaK

23 MPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCIIOT

24 MpbLia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HX MOIOIIEE ICHUCTBHE
CroxHble 3(UPHI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIN3 CIIOKHBIX
a¢upoB

26 Xupsr: runponus, npuMeHeHue,
OMOJIOTHYECKast POJIb KHUPOB
VYTieBobl: COCTaB, KiIaccuuKanus.

27 Baxneliuve npencraBuTeNun: rioKo3a,
¢bpyxTO3a, caxapos3a

08 Kpaxmai u 11emioi103a Kak mpupoIHbIe
MTOJIMMEPBI
KontponbHas pabora 1o pasaeny

29 «Kucnopoacoaepxaiine opraHuuecKue
COETUHEHUS

30 AMUWHBI: METHJIAMUH U aHWJIHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpPraHWYECKUE COCTUHEHUS, HX
ouosornyeckoe 3HaueHue. Ilentuast

39 benku kak mpupoHbIe BBICOKOMOIIEKYISIPHBIE
COETUHEHUS

33 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHECHUH
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHECHUM.

[InacTmaccel, KaydykH, BOJJOKHA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1) Vuebnuk: Xumus.10 kinace: Bazossiii ypoBens: yueonuk/ O.C.I'abpueinsan. — 10-¢ uzs., - M.: [Ipocsemienne,2022.
2) JlunakTuyeckre MaTepHalIibl : IOCOOHUE [T ydalnuxcs 001eo0pa3oBaTeIbHbIX YIPEKICHHIA
3) TeTpanb s OLICHKH KaueCcTBa 3HAHUHN 11O XUMHH
4) DAEKTPOHHOE MPUIIOKEHUE K YICOHUKY
5) Xumus. PaGouas terpags — 10 ki

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA
1) Pabouas mporpamMma

2) KouTtposbHbIC 1 IPOBEPOUYHBIC PaOOTHI

3) Meroanueckue MOCOOUs TSl yIUTEIs

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPH

1) Bubmuoreka ITOK https://m.edsoo.ru/

2) DnekTpoHHas OnbIHoTeKa yIeOHBIX MAaTEPUAIOB M0 XUMHHU  https://www.chem.msu.su/

3) «CoBeTbl aOUTYPHEHTY, YIUTEIO XMMUM» CIIPAaBOYHbIE MaTepuansl https://www.alhimik.ru

4) CchUIKH HAa XUMHYECKUE SHIMKIIONEINHU, CepBHCHI https://xumuk.ru/

5) Kypnan «Xumust u xu3Hb» https://www.hij.ru/

6) DneKkTpOoHHBIN KypHaT « XUMUKHU U XUMUs»  https://chemistry-chemists.com/index.

7) Tlopran: Xumus- onaiiH sHImKIoneaus https://ru.wikipedia.org/wiki/

8) Hudopmanus no omummuagam https://olimpiada.ru

9) Ownmnaiin — pecypc https://www.periodicvideos.com/
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