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IHosicHUTEJBbHAA 3aNIHCKA

PaGouas nporpamma ydaeOHoro npeameta it odyvaromuxcs 10 kiacca cocraBiieHa Ha OCHOBE:

e 3akoHa «0O0 oOpasoBanuu B Poccuiickoit ®enepanun» Ne273-O3 or 29.12.2012 (pen. Ha
01.09.2024);

e denepanbHOr0 TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOIO CTaHApTa CPEAHEro olmero oopa3oBaHus,
YTBEpXKIAEHHOro mnpukazoM MuHnucrepctBa mnpocBemieHus Poccuiickoit ®enepauun ot 27.12.2023 No
1028(nanee — ®I'OC COO);

e [Ipuka3za MuHucrepctBa mnpocsemieHus poccuiickon @enepannn ot 01.02.2024 r. Ne62, ot
19.03.2024 Nel71 «O6 ytBepxkaeHun ¢eaepaibHO 00pa30BaTENFHOM MPOrpaMMBbl CPEAHETO O0IIero
00pa3oBaHUY;

e [Ipukasa Munnpocsemenusa Poccun «119 ot 21.02.2024 «O BHeCEHMM U3MEHEHUN B MIPUIIOKEHUS
Nel u Ne2 x mpuka3zy Munnpocsemenus Poccun ot 21.09.2022 Ne 858 «O06 yTtBepx)aeHun Qeaepan bHOTo
nepevyHsi y4eOHUKOB, JONYIIEHHBIX K MCIOJb30BAHHUIO MU peaju3aliid HMMEIOLUMX TOCYAapCTBEHHYIO
aKKpeAMTalMI0 00pa30BaTEIbHBIX MPOrpaMM HAauyaJbHOI'O OOIIEro, OCHOBHOI'O OOILEro, CPelHero OOIIero
00pa3oBaHMsI OpPraHMU3AlMSAMH, OCYIIECTBIISIOIIMMHU OOpa30BaTENbHYIO JESITENbHOCTh M YCTaHOBJICHHUS
IIPEEIbHOTO CPOKA MCIOIb30BAHUS UCKIIOUEHHbBIX YUEOHUKOBY;

e [lopsaka opraHu3alMd W OCYUIECTBIEHHS 00pa3oBaTENbHOM AESATENBHOCTH 10 OCHOBHBIM
o01eobpa3zoBaTeIbHBIM MIpOrpaMmMaM — 00pa30BaTEeIbHBIM MpOrpaMMaM Ha4albHOrO OOIIEro, OCHOBHOTO
obmero M cpeaHero odmero oOpa3oBaHUS, YTBEPXKACHHOro mpukazoM MuHnpocBenienus Poccun ot
23.03.2021 Ne 115 (c usmenenusimu Ha 01.09.2024 Tlpukas Ne731 ot 29.09.2023);

e @enepanbHOil pabouell mporpamMmbl CpeqHEro o0IIero oOpa3oBaHHs MO Y4eOHOMY INpEAMETY
«XUAMUS»;

e VY4yeOHOro IIJIaHa IIKOJIbL.

[Iporpamma 1o XMMHUM Ha YPOBHE CpenHero oOiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
TpeboBaHUIl K pe3yiabTaTaM OCBOEHHUS (enepaapbHO 00pa30BaTENBHON MPOrPaMMBbl CPEAHETO OOIIETO
obpazoBanust (POIl COO), mpencraBieHHbIXx B DenepaJbHOM TOCYAapCTBEHHOM 00pa30oBaTeNbHOM
crangaptre COO, ¢ yu€rom KoHuenuuu mpernoaaBanusi yaeOHOr 0 mpenMera « XuMus» B 00pa3oBaTEIbHBIX
opranmzauusix Poccuiickoii ®denepanuu, peanu3yroUMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTrPaMMBbl, H
OCHOBHBIX INoJioxkeHui «CTpaTeruu pa3BuTHs Bocnutanus B Poccuiickoit ®enepaunn Ha nepuon no 2025
roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTKe NporpamMmbl MO XHMHH, K ONpENeseHHI0 oOuieil crpaTteruu
00y4yeHUs, BOCIIUTAHUS U Pa3BUTUS 00ydaroMMXCsl cpefcTBamMu ydeOHoro npeamera «Xumush» g 10-11
KJIacCOB Ha 0a30BOM YpOBHE COCTaBWIM KOHIeNTyadpHble TnonoxkeHus @OIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH L€JIeH, COJAep)KaHus, pe3yibTaToB OO0ydyeHus M TpeOOBaHUN K YPOBHIO
MIOJITOTOBKH BBIITYCKHHUKOB.

Xumnueckoe oOpa3oBaHUE, I0JIYy4aeMOE€ BBITYCKHUKaMHM 00111e00pa30BaTeIbHON OpraHu3alui,
SBIIIETCS. HEOTHEMJIEMOM YacThI0 UX 00pa3zoBaHHOCTH. OHO CIY>KUT 3aBEpIIAIOIIMM 3TAallOM peaju3alii Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIMX LIETOCTHOW CHCTEMe
XMMHYECKOTO O0pa3oBaHMA. OTH LIEHHOCTH KacaloTcs MO3HAaHHUS 3aKOHOB MPHPOAbI, (hopMHpoOBaHUS
MHUPOBO33peHHUsI U OOLIel KyJbTypbl YeJIOBEKa, a TaKKe HKOJIOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K
CBOEMY 3/710pOBbIO M NMPUPOAHOHN cpene. Peanusyercs xuMuyeckoe o0pa3oBaHHe 00y4arolMXCcs HA YPOBHE
cpemHero o0mero oopa3oBaHUsl CPEACTBAMHU y4eOHOTO mpeamera «XUMUsD, COAEpKaHUE U TOCTPOCHH €
KOTOpPOT'O0 OMpENeNeHbl B MporpaMmMe MO0 XUMHUHU C YYETOM CHEHU(PHKHA HAyKH XUMUHU, €€ 3HAUYCHHS B
MO3HAHUM MPHUPOJBI M B MaTEPHATBHOM KU3HU OOIIECTBA, a TAKKe ¢ y4ETOM OOIIMX IeNeld M MPUHIUIIOB,
XapaKTEepU3yIOIINX COBPEMEHHOE COCTOSIHHE CHCTeMBl CpeaHero obmiero obpa3oBanusi B Poccuiickoii
denepanuu.

XuMHUS KaK dJEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK MWrpaer oco0yl pojb B COBpPEMEHHOU
[IUBWIN3AIIMY, B CO3JaHMM HOBOW 0a3bl MarepuanbHOM KyJIbTypbl. OHa BHOCHUT CBOM BKJAJI B
(opMHpOBaHUE PAIMOHAIBHOIO HAYYHOI'O MBINUIEHHUS, B CO3JJaHME IEIOCTHOTO IpPENCTABICHHUS 00
OKpYXaroIleM MHpe KaK O €IMHCTBE MPUPOABI M YeJOBEeKa, KOTOpoe (GopMUpYeTCs B XMMHUU HAa OCHOBE
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MIOHMMAaHHUs BEIIECTBEHHOIO COCTaBa OKPY’KAIOLIEr0 MHpA, OCO3HAHHUS B3aUMOCBSI3U MEXIY CTPOECHUEM
BEILIECTB, UX CBOMCTBAMHU U BO3MO)KHBIMU 00J1aCTIMU IPUMEH EHUS.

TecHO B3aMMOZEHCTBYs C JPYTMMHU €CTECTBEHHBIMM HayKaMH, XMMMsI CTajla HEOTbEMJIEMON 4acTbIO
MHUPOBOH KYJbTYPbI, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyAa M XH3HU KaKIOro 4jaeHa OOILIecTBa.
CoBpeMeHHasl XMMHS KaK HayKa CO3MJaTelIbHasl, KaK HayKa BBICOKMX TEXHOJOTMI HallpaBJIeHA HA PELICHHU €
rJI00AJIBHBIX TPOOJIEM YCTOHYHMBOTO Pa3BUTHUSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOW, MHUIICBOM,
9KOJIOTUYECKON O€30MacHOCTH U OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOIMMU IEISIMU M HPUHIMIAMHU CpeIHEro oluiero oOpa3oBaHHUsS coOJep)KaHue
npenMeTa «Xumusi» (10—11 xnaccel, 0a30BbI YpOBEHb U3yUEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TOATOTOBKY OOYYaroIUXcs, HEOOXOMUMYI0 UM ISl BBIPAOOTKH MHPOBO33PEHUYECKHX
OPHUEHTHPOB, YCIEIIHOI'O0 BKJIOUEHHs B JKU3Hb COLMYMa, IMPOJODKEHHsS 00pa3oBaHMS B Pa3IHUYHBIX
001acTAX, HEe CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomumMu npeaMeTa «XuMHUsS» SBISAIOTCS 0a30Bble Kypchl — «Opranuueckas XUMHS» H
«OO01mmas 1 HeopraHuyeckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SBJISIOTCS OCHOBBI
0a30BOIl HayKH: CHUCTEMa 3HAHHI MO0 HEOPraHMYECKOM XUMUU (C BKIIOYEHHUEM 3HAHHUM M3 00IIeH XUMUU) U
opranndyeckoil xumuu. GopMUpOBaHKUE JAHHOW CHCTEMbl 3HAHMM IpU M3YUEHUH IpeaMmeTa o0ecrneuuBacT
BO3MOKHOCTb PacCMOTPEHUSI BCETO MHOI000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOpUIl
XUMHH.

CrpykTypa conepxaHus KypcoB — «OpraHudeckass XuMmus» u «OOmas U HeopraHuyecKkas XUMHUS»
copMupoBaHa B IporpaMMe o XMMHH Ha OCHOBE CUCTEMHOI' 0 IOJX0/1a K U3y4EeHUI0 y4eOHOro Marepuaia
u 00yciOBJI€HAa HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUI Ha ONpPENENEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpraHMYeCKOd XUMHHM BEIIECTBAa PACCMAaTPUBAIOTCS HAa YPOBHE KJIACCHUYECKOU
TEOPUU CTPOEHHUS OPraHWYECKMX COEAMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX U DJIEKTPOHHBIX
IIPEJCTaBICHUN O CTpoeHUH BelecTB. CBeneHus 00 U3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3BUTHH —
OT YIJEBOJOPOAOB 10 CIOKHBIX OMOJIOTMUECKU AaKTUBHBIX COCAMHEHMH. B Kypce opraHmdeckoil XUMHH
MOJTY4aloT pa3BUTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs IEepBOHAYAILHBIC
MIPEACTaBICHNUS O XMMHUYECKOM CBS3U, KJacCHU(UKALMOHHBIX NMPHU3HAKAaX BELIECTB, 3aBUCUMOCTU CBOICTB
BEIIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIINH.

[Tox HOBBIM yriioM 3peHHs B IpeameTe «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCS M3y4EHHBIH Ha
YPOBHE OCHOBHOrO 0OIIEro 0O0pa3oBaHUS TEOPETHYECKHH Marepuan U (aKTOJOTMYECKHE CBEACHUS O
BEIIECTBAX M XUMHUYECKOW peakuuu. Tak, B yacTHOcTH, B Kypce «OOmass U HeopraHMYecKas XUMHs»
O0y4JaronMMcs TPEIOCTABISIETCSI BO3MOXHOCTh OCO3HATh 3HAUYEHHE MEPHOJUYECKOro 3aKOHa C
00IIeTeOPETUYECKUX U METOI0JOTMYECKUX MO3HUIHM, ITy0Xe MOHITh UCTOPUYECKOe U3MEHEHHE (YHKIIHMA
3TOr0 3aKOHA — OT 00001aro1Iel 10 O0BACHSIONIEH U TPOrHO3UPYIOIIEH.

Envnas cucrema 3HaHUM O BakKHEHIIMX BeEUIECTBaX, HMX COCTaBe, CTPOCHUH, CBOMCTBaX U
NPUMEHEHUHU, a TaKXK€ O XHMHMUYECKHX pPEaKIUAX, MX CYLUIHOCTH U 3aKOHOMEPHOCTSIX HPOTEKaHUs
nonoJiHsercss B Kypcax 10 m 11 ximaccoB 31aeMeHTaMu COJEp)KaHUs, UMEIOIIUMHU KyJIbTyPOJIOIMUECKUN U
MIPUKJIATHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT IIOHMMAHUIO B3aUMOCBSI3U XUMHUH C IPYTUMU HayKaMH,
packpblBalOT €€ pojb B II03HABATEIbHOW M IPAKTHUUECKOW JEATEJbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBa)K€HMsI K NPOLECCY TBOPUYECTBA B 00JACTU TEOPUHU U MPAKTUYECKUX NMPUIOKEHUI XUMUH,
IIOMOTalOT BBIIYCKHUKY OPHEHTUPOBATHCS B OOIECTBEHHO U JIMYHOCTHO 3HAYUMBIX IPOOIEMax, CBSI3aHHBIX
C XUMHUEH, KPUTHUECKH OCMBICIMBATh MH(POPMALMIO U NMPUMEHATH €€ I MOMOJHEHUS 3HAHWUM, pelIeHUs
UHTEJUIEKTYaJIbHBIX M SKCIIEPUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a1ad. B 1enom coxpepikaHue ydeOHOro
npeamera «XUMHS» JAHHOIO YPOBHSI M3Y4YEHMsI OPUEHTUPOBAHO Ha (OpPMHUPOBAHME Yy OOydYaIOIIUXCS
MHUPOBO33PEHUECKOW OCHOBBI JIIsI MOHMMAaHUS (UIOCOPCKUX HICH, TaKUX Kak: MaTepHalbHOE €IUHCTBO
HEOPraHUYECKOr0 U OPraHu4eCcKoro MUpa, 00YyCIOBIEHHOCTb CBOMCTB BEIIECTB UX COCTABOM U CTPOEHHUEM,
[I03HABAEMOCTb NPUPOAHBIX SBICHUM IYTEM SKCIIEPUMEHTAa M PEIICHUS NPOTUBOPEUUN MEXAY HOBBIMU
(dakTaMil U TEOPETUYECKHMMH MPEANOCHIIKAMU, OCO3HAHUE POJIM XUMHHU B PELICHUH 3KOJIOTMYECKUX
pobJieM, a Takxke MpodJieM cOepeKeHNsl SHEPIeTUUECKUX PECYPCOB, ChIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHH U
MaTepHuaoB.

B nnane pemeHus 3agad BOCHUTAHMS, Pa3BUTHA U COLUAIM3ALMM OOYYArOIIMXCS IPHUHATHIE
IIPOrpaMMOM 110 XUMHUHU MOAXO/BI K OIPEEIICHUIO COAEP)KAHUS U TOCTPOEHUS IPEAMETA MIPEAYCMATPUBAIOT
(dbopMHpOBaHUE YHUBEPCAIBHBIX YUeOHBIX JCHCTBHHA, HMEIONMX 0a30BOE 3HAUECHHUE Ul PA3IMYHBIX BUIOB
NEATENbHOCTH: pELIeHus] Mpo0jeM, TOWCKa, aHaiuu3a W 00paboTKM WHGPOPMALMU, HEOOXOAWMBIX IS
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IpUOOpETEeHHs ONbITa NPAKTUYECKONH U MCCIIEA0BATENbCKON J1€ATEIbHOCTH, 3aHMMAIOIIEeH BaXXHOE MECTO B
MMO3HAHUH XUMUHU.

B nmpakTuke npenogaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOrO o01iero oOpazoBaHus, Tak 1 Ha ypOBHE
cpemHero oomero oOpa3oBaHUs, MPHU OMPEACIICHUU COACPKATEIPHOW XapaKTEPUCTHKHU LeNedl H3ydeHHs
MpeaMeTa HaMpaBlIEHUEM IMEePBOCTENICHHOW 3HAYMMOCTH TPAJAMIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XMUMHUYECKOM HayKH Kak 00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM JesTeIbHOCTH YeJIOBeKa U
KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyibTypbl. C METOIMYECKOM TOYKH 3pEHUS TAKOW IOAXOA K
OIpEeIETICHUIO 11eJIeil U3yUYeHUsl MPeAMETa SBISETCS BIIOJHE ONPAaBJIaHHbIM.

CornacHo JaHHOW TOYKE 3pEHUs IVIABHBIMM LEJISIMH M3y4YeHHs NpeaMeTa «XuMHs» HA 0a30BOM
ypoBHe (10 —11 ki1.) sBIsIFOTCS

e hopMupoBaHHEe CHCTEMBl XWMHYECKHUX 3HAHUN KaK Ba)KHEWINEH COCTaBJISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa, B OCHOBE KOTODPOH JIeKaT KJIIOYeBbIC MOHATHUSA, (pyHIAaMEHTalIbHBbIE 3aKOHBI U
TEOpPUU XUMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOGHHE M TOHHMaHUE CYIIHOCTH IOCTYMHBIX 00001IeHuit
MHPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJIICHUS;

¢ (hopMUpOBaHNE U PAa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB M XUMUYECKUX
peakiuii, HeoOXOIUMBIX JJIsl MTPUOOPETEHUs YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U XHUMHUYECKUX
SIBJICHUW, UMEIOIIMX MECTO B IIPUPOJE, B IPAKTUUECKON U ITOBCEHEBHOMN KU3HMU;

®pa3BUTHE YMEHUH U CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOJIOJEHHEM U OOBSCHEHHUEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOTI0AEHUEM TpaBUil 0€30MacHOr0 OOpaIlEHUs C BEIIECTBAMH.

Hapsny ¢ atuM, conepxaTenbHas XapaKTepUCTUKaA LeJel U 3a7a4d U3yuyeHUs NpeaMeTa B Iporpamme
[0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU NPUOPUTETAMH B CHUCTEME CPEIAHETO
obmiero oOpa3oBanus. CeronHss B MpENoOJaBaHUHM XUMHH B OOJblIeil cTermeHH OTAaércs MpearnoyTeHHE
MPAKTUYECKON KOMIIOHEHTE COAepKaHHUs OOy4deHHs, OPUEHTUPOBAHHOM HA IMOATOTOBKY BBIMYCKHHUKA
o01eo0pa3oBaTeabHON  OpraHu3allly, BIAJCIOIIEro HEe HAO00pOM 3HaHUN, a (QYHKLU OHAJIBLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOO0AMH M YMEHHUSIMH AaKTHBHOTO TOJY4YEHUS 3HAHWUN M TMPUMEHEHHUS HX B
peasIbHOM KU3HU AJIs pEeLeHUs IPAKTUYECKUX 3a/1ay.

B cBsi3u ¢ 3TUM npu U3ydeHUu npenMera « XUMHs» JOMUHUPYIOIlee 3HaUCHUE MPUOOPETAIOT TaKue
LEH U 331a41, KaK:

ajganTanus OOYyYaromMXCs K YCJIOBHUSM JWHAMHUYHO pa3BUBAIOIIETOCS MUpPa, (OPMUPOBAHUE
UHTEJUIEKTYyaJlbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa3oBaHMIO,  COTPYIHUYECTBY,
CaMOCTOSATEIILHOMY TMPUHATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIlMsIX, CBSI3AHHBIX C
BEII[ECTBAMHU U UX IIPUMEHEHUEM;

dbopMupoBaHUe y OOydYarOIIMXCA KIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), WMEIOIIHNX
VHHUBEpPCAJTbHOE 3HAYCHHE ISl PA3]IMYHBIX BUJOB JESATEIHHOCTH: PEIICHHS MPOOJeM, MOKMCKA, aHaIh3a U
0o0pabotku WHMOPMAIIUK, HEOOXOAMUMBIX IS TMPUOOPETEHHsS OMbITa AEATEIBHOCTH, KOTOpash 3aHUMAaeT
BAXKHOE MECTO B IO3HAHWU XUMHH, a TaKKe IS OLEHKH C TMO3MIMH 3KOJOTHYECcKOi 0e30MacHOCTU
XapaKTepa BJIMSHMS BEIIECTB U XUMHUYECKUX MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MIPUPOJIHYIO CPENY;

pa3BUTHE I[I03HABATEJbHBIX HWHTEPECOB, MHTEUIEKTyalbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
o0yJaronmxcs: COCOOHOCTH CaMOCTOSATENbHO NMPUOOpETaTh HOBBIE 3HAHHUSA 110 XUMUU B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTSIMU, UCIOJIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUY JIJIsl IOMCKA U
aHaiM3a yueOHOU M Hay4HO-NOMYJISIPHOM HH(OpPMALIMM XMMHUYECKOTO COEp KaHUS;

dopmMupoBaHHE U pPa3BUTHE Yy OOYYArOMIMXCS AaCCOIMATUBHOTO M JIOTMYECKOTO MBIILICHHUS,
HAOJI0IATeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YACTHOCTH, MPHU
IIJIAHUPOBAHUM U MTPOBEIEHUN XUMHUECKOT0 3KCIEPUMEHTA;

BOCIIUTAaHUE y oOOy4arommxcs YOSKIEHHOCTH B T'YMAHMCTUYECKOM HANpaBIE€HHOCTH XHUMHUHU, €€
BAKHOW pPOJM B PEIIEHUU TJI00aJIbHBIX MPOOJIEM palliOHAIBHOIO MPUPOIONOIb30BAHUS, IOMOJHEHUS
SHEPreTUYECKUX PECYPCOB U COXPAaHEHUS IPUPOIHOTO PABHOBECHUS, OCO3ZHAHMSI HEOOXOIUMOCTU OEpeKHOr O
OTHOLIEHUS K MPUPOJIE U CBOEMY 3/10POBbIO, & TAK)KE MPUOOPETEHUSI ONbITA UCIIOIb30BAHUS MOTYUYEHHBIX
3HAHUM JJI1 IPUHSTHS TPAMOTHBIX PEIIEHUM B CUTYALUsIX, CBA3aHHBIX C XUMUYECKHUMHU SIBIICHUSMH.

B yuebHOM miaHe cpemHero obiiero oopasoBaHHs mpeaMeT «XuMHs» 0a30BOTO YPOBHS BXOIUT B
COCTaB MpeaMEeTHOHN o0macTh « EcTeCTBEeHHO-HAayYHBIE TPEAMETHI.

MecTo npeamera B y4eOHOM IJIaHe



B yueObHOoM mmane 1t o0mieoOpa3oBaTENbHBIX OpraHU3AlMM, PeaM3yIONMX 00pa30BaTEIbHYIO
MporpaMMy CpeaHero obmero odpa3oBaHus, MpeAycMOTpeHo 34 daca 1 W3y4eHHsS Y4eOHOro MmpenmMera
«Xumus» B 10 kmacce. B mkone oOydeHue oOpraHu3oBaHO B 3a0uHOW ¢opme, ydeOHas Harpyska
pacrnpeneneHa cieayomuM oopa3oM: 34 yaca ayTuTOPHON Harpy3KH.

[Tporpamma cocTaBieHa ¢ y4€TOM BO3MOXKHON KOPPEKTUPOBKH Ha ['0CyIapCTBEHHBIE MPa3THUKH.

Conep:xkanue o0y4eHUust
Opranuyeckasi XuMHus

Teopernyeckue 0OCHOBbI OPraHN4YeCKO XMMUH

IIpenMer opranumyeckoil XUMHUHU: €€ BO3HHKHOBEHHME, PAa3BUTUE M 3HAYEHHUE B IOJYYEHHUH HOBBIX
BEIIECTB U MaTepuanoB. Teopusi cTpoeHUs opraHnyeckux coeauHeHuit A. M. ByrtnepoBa, e€ ocHOBHbIE
nonoxkeHusi. CTpykTypHble (opMyJbl OpraHuYecKux BemecTB. ['omonorus, nsomepus. XuMudeckas CBs3b B
OpPraHMYECKUX COCAUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KkiaccuHUKallMd OpraHMYECKUX BemlecTB. HoMeHkaTypa OpraHHYecKHUx
COCMHEHUM (CHUCTEeMaTHUecKas) M TpPUBHAIbHbIC Ha3BaHUS BAXHEHIIMX MPEICTaBUTENIECH KJIACCOB
OpPraHUYECKUX BELIECTB.

OKClepUMEeHTaJIbHbIE METOABl M3Y4YEHUSI BEIECTB U UX IPEBpPALICHUI: O3HAKOMJIEHHE ¢ o0pa3Lamu
OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB,
HaOJIIO/IeHNe U OIKCaHWEe JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIEHUI0 OPraHMYECKUX BEIIEeCTB MpU
HarpeBaHuu (IJIaBjieHNe, O0YTIMBaHKUE U TOPEHUE).

YrieBogopoanl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psAA. MeTaH M 3TaH — MpocTeiiiue npeacTaBUTENN
aJIKaHOB: (PU3UYECKUE U XMMHUECKHE CBOWCTBA (PEaKIMU 3aMEIEHUS] U TOPEHUsI ), HAXOKIEHUE B IIPUPOJIE,
MOJIyYeHHUE U IPUMEHEHHUE.

AJIKEHbI: COCTaB M CTPOEHUE, TOMOJOTMYECKHW psAf. OTUJIEH W MPONUJIeH — MpocTeime
MPECTAaBUTENIM  AJKEHOB:  (HU3UYECKHE ¢  XUMHUYECKHE CBOWCTBAa  (peakuuu THAPUPOBAHUSA,
raJIoreHupoBaHus, TUApaTalui, OKUCICHHS U MOJIMMEpPU3allin ), TOJIy4eHUE U TIPUMEHEHHE.

Anxanuensl: Oyraamen-1,3 u MerunOyranueH-1,3: cTpoeHHe, BakHEWUIINE XMMHUYECKHE CBOWCTBA
(peakuus nonumepusanun). IlomydeHre CHHTETHYECKOT0 KaydyKa U pe3UHBI.

AJKUHBL: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTHYECKHHA psii. AINETHUICH — TpOCTeHIIMl
MPEICTaBUTEINh ATKHHOB: COCTAaB, CTPOCHUE, GPU3NYECKIE M XUMUYIECKIE CBOWCTBA (PEeaKIIMK THAPUPOBAHUS,
rajioreHupoBaHuUsl, TUAPATALUN, TOPEHUS), IOJTy4eHHE U IPUMEHCHHUE.

Apenbl. benzoun: coctas, cTpoenue, GU3NUYecKre U XMMHUECKHE CBOICTBA (peaklMy rajJoreHupoBaHus
U HUTPOBaHM), MOJyYEHHE W TpUMEHeHue. Tonyon. cocmas, cmpoeHue, pusuyeckue u Xumuueckue
ceolicmea (peakyuu 2an02eHUpOBanUs U HUMPOBAHUS), NodyyeHue u npumeneHue. TOKCUUHOCTh apEHOB.
['eneTnyeckas cBA3b MEXAY YIJIEBOAOPOJAMHU, IPUHAIICKAIIMMH K Pa3JIMYHBIM KJIaCCaM.

[TpupoaHble MCTOYHUKHU YrieBofopooB. [IpupoaHslil ra3 u nomnyTHble HeQTIHbIE Ta3bl. HepTh 1 eé
npoucxoxkaenue. CrnocoObl mepepadoTKku HedTH: MEePEeroHKa, KPEKUHT (TEPMHUUECKHM, KaTaMTUYECKUN),
nuponus. [IponykTel mepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBII
yroJib ¥ MPOJYKTHI €ro MepepadoTKH.

DKclepuMeHTallbHble METO/bI M3YUEHHUS BEIIECTB U UX IMPEBpALCHUI: O3HAKOMIIEHHE ¢ o0pa3lamu
IJ1acTMacc, KaydykoB U pe3uHbl, Kosiekuuun «Hedte» u  «Yromb», MonaeaupoBaHHE MOJIEKYJ
YIJIEBOJOPOIOB M TaJIOr€HONPOU3BOAHBIX, MPOBEACHUE HPAKTUYECKON pabOThl: MOJNyYEHUE 3TUJICHA U
W3y4YEHHE €r0 CBOWCTB.

Pacuérnrlie 3amaumn.

BbluucieHuss mo ypaBHEHHIO XUMHUYECKOH peaknuu (Macchl, 00bEéMa, KOJIMYECTBA HMCXOIHOIO
BEIIECTBA HJIM MPOAYKTA PEaKIHH IO HM3BECTHBIM Macce, 00bEMY, KOIHYECTBY OIHOIO W3 HCXOAHBIX
BEIIECTB UJIM MPOJYKTOB PEAKLIUN).

Kucnopoacoaep:kamue opranu4eckie coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CIMPTHL. MeTaHONT M 3TaHON: CTpOeHHE, (U3MUECKHEe M XUMHUYECKHE
CBOMCTBA (peakluu C aKTUBHBIMU MeETaJJIaMH, FaJIoreHOBOJI0pOJjaMu, TOpeHUe), IpuMeHeH ue. Bogoponnslie
CBSI3M MEXKY MOJIEKYJIAMHU CIIUPTOB. J[efiCTBHE METaHOJIa ¥ 3TaHOJIa HA OPraHU3M YEJIOBEKa.




MHoroaToMHbI€ COUPTHL. DTWICHTIUKONb WU TIWULEPUH: CTPOCHHE, (PU3NYECKHE M XUMUUYECKUE
CBOMCTBA (B3aMMOJIEHCTBHE CO IIEIOYHBIMH METAJNIAMH, KauyeCTBEHHAs pEaKIUs Ha MHOT OATOMHBIC
cnupthl). [leficTBre Ha opranu3M yenoBeka. [I[puMeHeHune riuuepuHa U STUICHTJIMKOJIS.

@deHOMI: CTPOCHHE MOJEKYJIbl, (U3WYECKHE M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoua.
[Tpumenenue deHona.

Anpaerunbl U kemouvl. DopManbaerui, areTanbAeTul: CTPOCHHE, (U3MYECKUE U XUMHUYECKUE
CBOMCTBA (peaKIMu OKMCJICHHUS 1 BOCCTAHOBIICHHUS, KAUECTBEHHBIC PEAKIINH ), TIOJIyUCHHE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHasi KHCIIOTBI: CTPOCHHE,
¢bu3nyecKkne U XUMHYECKHE CBOWCTBa (CBOMCTBa, OOIIME A Kiacca KHCIOT, PEaKIusl dTepH(HKAIIN),
noJiyueHue u npuMenenne. CTeapuHoBast U OJEMHOBAsK KUCIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT. MbLJ1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JeiiCTBHE.

Crnoxable dPHUpbl KaKk MPOU3BOAHBIC KapOOHOBBIX KHCIOT. ['Maponu3 ciaokHBIX 3(hupoB. XKupsl.
Iunpomus xupos. [Ipumenenmne sxupoB. bruonoruveckas poJib KUPOB.

VYraeBoasl: cocraB, KiaccuUKanus YrieBoAoB (MOHO-, Iu- W ToJucaxapuabl). [mrokoza —
IpOCTEHINIT MOHOCAaXapua: OCOOCHHOCTH CTPOCHHMS MOJIEKYINbI, (U3MUYECKHEe M XHMHYECKHE CBOWMCTBA
(B3aumopeiicteue ¢ ruapokcugom menu(ll), oxucnenme ammumadHbiM pacTBOpoM okcuga cepedpa(l),
BOCCTAaHOBJICHHE, OpPOXKEHHE TJIOKO3bl), HAXOXKIECHHUE B MPUPOJIC, NMPUMEHEHHE, OHOJIOrMYecKas pPOJib.
dorocunTe3. PpyKTO3a KAaK U30MEP I'IFOKO3BI.

Kpaxman u nemnosno3a kak npupogHbie nonuMmepsl. CTpoeHrne Kpaxmaia U Heno103bl. Pusnueckue
1 XUMUYECKHe CBOMCTBA KpaxMaia (THIpON3, KaYeCTBEHHAs PEaKIHsl C HOJO0M).

DKCHepUMEHTAIbHBIE METOJbI M3YUCHHS BEIIECTB U UX MPEBPAIICHUI: TPOBEACHNE, HAOIIOAECHUE U
OIHMCAaHME JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIUU OJHOATOMHBIX CIIHPTOB
(oxkucnenne »srtaHona oxcuaom wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIMIEPUHA C
rugpokcuom  meau(Il)), ampnernmoB (OKMUCIEHHME aMMHAadyHBIM pacTBopoM okcuga cepebpa(l) u
ruapokcugom Mmeau(Il), B3ammonelcTBHME Kpaxmanga C HOJOM), MPOBEJACHHUE IPAKTHUYCCKOW pPabOThI:
CBOICTBA PacTBOpPa YKCYCHOUN KUCIOTHI.

Pacuérnsle 3anaun.

Beruncienuss mo ypaBHEHHUIO XUMHUYECKON peakiuu (Macchl, 00bEéMa, KOIMYECTBA HMCXOIHOTO
BEI[ECTBA WJIM TPOJYKTa PEAKIHH IO H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HMCXOMHBIX
BEIECTB UJIM MPOAYKTOB PEAKIUN).

AzoTrcoaepxallue OpraHu4ecKue COeTMHEHUS.

AMUHOKHUCIIOTHI KaKk aM(pOTepHbIe OpraHnyeckre coennHeHus. Guzndeckne U XMMUIeCKrue CBOHCTBA
aMUHOKHUCIIOT (Ha mpuMepe TuiuHa). bruomornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumb.

benku kak mpuUpoOIHBIE BBICOKOMOJICKYJISIPHBIC COeNUHEHUs. [lepBUYHAs, BTOpUYHAS M TPETHYHAS
CTpyKTypa OesikoB. XMMHYECKHE CBONCTBAa OCIKOB: THUAPOIN3, JCHATYpallvs, Ka4eCTBEHHBIC PEaKIUU Ha
OenKu.

DKCHepUMEHTAIbHBIE METOJbl M3YYCHMs] BEIIECTB M HMX MPEBPAILCHUN: HAOIIO/IEHWE M OINHUCAHUE
JIEMOHCTPALMOHHBIX OMBITOB: JIEHATYpalsl OE€IKOB MPH HATPEBAHHH, LIBETHBIE PEAKIIUK OEJIKOB.

BbicokomoiekyJIsipHbIE COeIHHEHUS

OCHOBHBIE MOHATUSA XMMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BE€HO, CTENEeHb IOJMMEpHU3allUM, CpeaHss MoJyeKylsipHas wmacca. (OCHOBHBIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH — MOJIMMEpU3aIis U TTOJUKOH/ICH CaIIHsl.

DKCHepUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB M UX MPEBPAIICHUI: 03HAKOMJIEHHE C 00pa3laMu
MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaYIyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXNpenMETHBIX CBs3€M TMpW M3Yy4YeHUHM oOpraHudeckod xumuu B 10 Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK WU TOHATUH,
SIBJISTFOLITUXCSI CACTEMHBIMH JIJIS1 OTJI€ITbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0mme ecTecCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAYYHBINA (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, KilaccupUKalus, IepuoANYHOCTh, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEINPOBAHHE.

®duszuka: MmaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUY€CKIUI YPOBEHb, BEIECTBO,
Teso, 00bEM, arperaTHoe COCTOSHUE BEIIeCTBA, (PU3NYECKUE BETMUNHBI U €[IMHUIIBI UX U3MEPEHUSI.

Bbuonorus: kinetka, opranusM, 6mochepa, oOMEH BeIIeCTB B OpraHu3me, (OTOCHHTE3, OMOJIOTHIECKH
aKTUBHBIC BelecTBa (OCNIKH, YTIIEBOIBI, KU PbI, (PepMEHTHI).



["'eorpadusi: MuUHEpasbl, TOPHBIE TOPObI, I10JE€3HBIE HCKOIIAEMBbIE, TOIJIMBO, PECYPCHI.
TexHonorus: mNHIIEBBIE NPOAYKTHl, OCHOBBI pPAallMOHAIBHOIO IIMTaHMs, MOIOIIUE CPEACTBa,
JICKapCTBEHHBIE U KOCMETUYECKUE IIPEnapaThl, MaTEPUAIIbl U3 UCKYCCTBCHHBIX U CHHTETUYECKUX BOJIOKOH.

IInanupyemble pe3yibTaThl 0CBOCHHS MPOTrPAMMBbI 10 XMMHMH Ha 62a30BOM YpOBHe
JInuHOCTHBIE Pe3yJIbTaThI

®I'OC COOQO ycranaBnuBaeT TpeOOBaHMUSI K pe3ylbTaTaM OCBOCHHS OOYyYarOUIMMUCS HpOrpamMm
cpeaHero oouiero oopa3oBaHus (JITUHOCTHBIM, METAIIPEIMETHBIM U NMpeaMeTHbIM). HayuHo-MeTonnyeckoit
OCHOBOM /1J1s1 pa3pa0OTKH MIAHUPYEMBIX Pe3yIbTaTOB OCBOCHMS MPOrPaMM CpPEeTHEro o0IIero oopa3oBaHus
SBJIIETCSL CUCTEMHO-/1€ATEIbHOCTHBIA MOAXOI.

B cooTBeTcTBHM C CHCTEMHO-AESATEIBHOCTHBIM IMOAXOJOM B CTPYKTYpPE JMYHOCTHBIX PE3yJIbTaTOB
OCBOEHHS TpeameTa «XHUMHS» Ha YpOBHE cpeaHero oolmiero oO0pa3oBaHUS BbIIEICHBI CIIEAYIOIIUE
COCTaBJISIIOLIIHE:

OCO3HAaHUE OOYYAIOUIMMHCS POCCUHCKONW TpakJAaHCKOM HMJIEHTUYHOCTM — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTU M CAaMOOINPEAEIIEHUIO;

HaJIMuue MOTHBALUMU K 00yUYEHUIO;

LIEJIEHAIIPAaBJIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JMUHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEN U
UCTOPUYECKUX TPAIAUIIHI 6a30BON HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEU NESATENBHOCTU I[EHHOCTHO-
CMBICJIOBBIMH YCTaHOBKaMH, TPUCYLIMMH LIETOCTHOM CUCTEME XUMUYECKOr0 00pa3oBaHus;

HaJlUYue MPaBOCO3HAHUS HKOJOTMUYECKON KyJIbTypbl M CHOCOOHOCTM CTaBUThb LIEIU U CTPOUTH
KU3HEHHbIE IJIaHBI.

JIuuHOCTHBIE pe3yibTaThl OCBOEHMS IpeaMeTa «XUMHs» JOCTUTAlOTCS B €IMHCTBE Y4eOHOH U
BOCIIUTATENBHON AEATENBHOCTH B COOTBETCTBUM C T'YMAaHUCTHYECKUMHU, COIMOKYJIbTYPHBIMHU, JAYXOBHO -
HPaBCTBEHHBIMH IIEHHOCTSMH U HJI€a]aMHi POCCUHCKOT0 IPayKAaHCKOT'0 00IeCTBa, TPUHATHIMHU B OOIIECTBE
HOpMaMH ¥ MpPaBUJIAMH IOBEACHHS, CIIOCOOCTBYIOIIMMHU IMPOIECCaM CaMOIO3HAHUS, CaMOpPa3BUTHI U
HPAaBCTBEHHOI'O CTAHOBJICHUS JINYHOCTH 00yYaroLIUXCs.

JIuuHOCTHBIE pE3yJbTaTHl OCBOEHUS MpeaMera «XHUMHS» OTPakaloT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEJILHOM M MPaKTHUECKON JeATeNbHOCTH OOYyYalolMXCs MO peanu3alyd MPUHSITHIX B OOIIECTBE
LIEHHOCTEH, B TOM YU CIIE B YaCTHU:

1) rpa:k1aHCcKOro BOCIUTAHMS

0CO3HaHUs O0YYaIOIMMUCSA CBOMX KOHCTUTYLMOHHBIX NPaB U 00A3aHHOCTEH, YBAXKEHUS K 3aKOHY U
MIPaBOIOPAIKY;

MPEACTABJICHUS O COIIMAIbHBIX HOpMaX U MPaBHJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH IESATENLHOCTU MPH CO3JaHUU Y4€OHBIX MPOEKTOB, PELICHUU
y4eOHBIX U [T03HABATENbHBIX 33144, BHITOJHEHUH XUMHUECKUX IKCIEPUMEHTOB;

CHIOCOOHOCTH TOHUMAaTh U TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMeHTbl APYyTUX MpH
aHaJIM3€ PA3INYHBIX BUI0B yU4E€OHOM 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS .

[IEHHOCTHOT'O OTHOUIEHHSI K HICTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OT€UeCTBEHHON XHUMHH;

YBaXEHUS K MPOIIECCY TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMUU,
OCO3HAHUS TOrO, 4YTO JOCTHMXKEHHS HAyKH €CThb pe3yibTaT [JIMTEIbHBIX HaONIOJEHUN, KpPOMOTIUBBIX
AKCIEPUMEHTAIbHBIX IOMCKOB, IOCTOSHHOTO TPY/1a YUEHBIX U IPAKTHKOB;

UMHTEpeca M I03HABATEJIbHBIX MOTHUBOB B IOJYYEHHHM M IMOCIEAYIOLIEM aHaliu3e HHpOpMaluu o
MEePeOBBIX JOCTHKEHHSIX COBPEMEHHOM OTEUEeCTBEHHON XHUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, dTHUECKOT0 ITOBEICHUS;

CIIOCOOHOCTH OII€HUBATh CHUTYallUW, CBS3aHHbIE C XUMHUYECKUMH SIBICHUSMH, U [PUHUMATh
OCO3HaHHbBIE pPeLlIeHHs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OII€HUBATh CBOE MOBEJIEHHE U IMOCTYNKU CBOUX TOBApHUIEil ¢ MO3MUIMI HPaBCTBEHHBIX U
IIPaBOBBIX HOPM M OCO3HAHUE MOCIEICTBUI ITUX ITOCTYIIKOB;

4) popMHupOBaHNS KYJIbTYPHI 310POBbI:

NOHUMAaHMS LIEHHOCTEeH 3/710pOBOTO U 0€30MacHOro odpasza >KM3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOUICHUS K COOCTBEHHOMY (PU3NYECKOMY U TICHXHUECKOMY 3/10POBBIO;



coOmIoIeHrs MpaBmJl 0€30MaCHOr0 OOpAIEHUsS C BEIIECTBAMH B OBITY, MOBCEIHEBHON XU3HH U B
TPYILOBOM JIESITENBHOCTH;

MOHMMAaHUS LEHHOCTH NpPaBUJ HHAMBUAYAIBHOTO M KOJUIEKTUBHOrO O€30MacHOro IMOBEACHHUS B
CUTYalLUSIX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJEH;

OCO3HAHMS TMOCIEACTBUN U HENPUATUS BPEAHBIX MPUBBIYEK (YNOTPEOJIEHUS aJKOroJsl, HAPKOTHUKOB,
KypeHus);

5) TpynoBoro BocnutaHus:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Yy4eOHO-HCCIIE0BATENbCKOM eATeNbHOCTH, OOIIECTBEHHO
MOJIE3HOW, TBOPYECKOU U IPYTUX BUIAX ESITEIBHOCTH;

YCTAaHOBKM Ha aKTMBHOE y4acTHE B PEIICHHUM MPAKTUUECKUX 3a7ad COLMAIbHON HaIlpaBjIe€HHOCTU (B
pamMKax CBOEro KJjiacca, IIKOJbl);

UHTEepeca K MPaKTUYECKOMY H3YyUYEHHUIO Npodeccuil pa3MyHOro poja, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYY, JIIOJISIM TPy/Aa U pe3yIbTaTaM TPYJIOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWUBUIYaJbHONH TpaeKTOpuH oOOpa3oBaHwms, Oymymieit
npodeccur W peamu3alui  COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C Y4€TOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 001I1eCTBA;

6) 3K0J1I0TMYECKOT0 BOCTIMTAHMSI:

HKOJIOTHYECKH 11e1IeCO00Pa3HOr0 OTHOMIEHUS K MPUPOAE, KaK MCTOYHUKY CYyIIECTBOBAHUS JKU3HU Ha
3emiie;

MOHMMAaHHUS IJI00aJbHOI0 XapaKTepa dKOJIOrMUYECKUX Mpo0JieM, BIUSHUS SKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHHE MPUPOAHON U COLIMAILHON CPEIIbI;

OCO3HAHUS HEOOXOAMMOCTH UCIOJb30BAHUS JOCTM)KEHHH XUMHMM JJIsl PELIEHHUs BOIPOCOB
palMoOHaIbHOIO IPUPOI0N0JIb30BAHUS;

AKTUBHOT'O HEMPUSTUSL JIEMCTBUN, NPUHOCIIIUMX BPEH OKPYXKaloIIed NPUPOAHOM cpene, yMEHUs
MPOTHO3UPOBATh HEOJIATOMPUATHBIE DJKOJOTUYECKHE TIOCIHEACTBUS MPEANPUHUMACMBIX JCUCTBUNA U
MpeoTBpaIaTh UX;

HaJIMYUSl Pa3BUTOr0 SKOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTMYECKON KYyJIbTYpbl, ONbITa ACSITEIbHOCTH
9KOJIOTMYECKON HAINpPaBIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MO3HABATEIBHOM, KOMMYHUKATUBHOM
Y COIMATBHOM MPaKTHUKE, CIOCOOHOCTH M YMEHHS aKTUBHO MTPOTUBOCTOSTH UACOIOTHH XeMOohoouu;

7) 1EeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00I11eCTBEHHOM MPaKTUKH;

MOHUMAaHUs CHeMU(DUKN XUMHUHU KaK HayKH, OCO3HaHHS €€ poiu B (OPMHPOBAHWUU PAIIMOHAIBHOT O
HAy4YHOT'O MBIIUICHHS, CO3JaHUHU IIEIOCTHOTO MPEACTaBICHUS 00 OKpYyXKalolleM MHUpE Kak O EIHHCTBE
NPUPOABl U UENOBEKa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEW W PEIIEHWH TPOOJeM COXpaHEHUs
MIPUPOAHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUMU JJIi COBPEMEHHOM UMBWIM3AIMU: B €&
T'YMaHUCTUYECKOM HANpaBJICHHOCTH M Ba)XKHOH pOJIM B CO3JaHHHM HOBOW 0a3bl MaTepUaNbHOH KyJIbTYpHI,
pelieHuu TI00aNbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOW, IHEPreTUUYECKOH,
MUIIEBOH U DKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHHM MEIUIIMHBI, 00OECIIEUEHUH YCIOBHUH YCHEIIHOTO
TpyZAa U HKOJIOTMYeCKH KOM(POPTHOM XKU3HU KaX10r0 YjaeHa OOILEeCTBa;

€CTECTBEHHO-HAYyYHOW T'PAaMOTHOCTH: MOHUMAHHUS CYIIHOCTH METOOB IO3HAHMS, HCIIOJB3yEMBIX B
€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCHOJIb30BaTh I1OJydyaeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHUS
SIBJICHUW OKpYKAlOIIEro MHUpa U MNPOUCXOJAIIMX B HEM HM3MEHEHUW, YMEHHUs JieJaTb OOOCHOBAaHHBIE
3aKJIIOYEHHUS] HA OCHOBE HAYUYHBIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C ILENbI0 IMOJXYYCHUS IOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XMMHUYECKHE 3HAHUS MJIs peUIeHus MpodiieM B
peaNbHBIX )KU3HECHHBIX CUTYAIIUSX;

MHTepeca K MO3HAHMIO U UCCIIE0BATENIbCKOM J1eITeIbHOCTH;

TOTOBHOCTH U CIHOCOOHOCTH K HEMpPEephIBHOMY O0pa3oBaHUIO M CaMOOOpAa30BAHHIO, K AKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHHH 110 XUMUHU B COOTBETCTBHH C )KM3HEHHBIMHU MOTPEOHOCTIMH;

MHTepeca K 0COOEHHOCTSIM TpyJa B Pa3IMYHbIX cepax MpodeccuOHaIbHOM e TeNbHOCTH.

MeTanpeameTHble pe3ybTaThbl



MertanpeaMeTHbIE Pe3yIbTaThl OCBOCHHS YI€OHOT0 IIpeaMeTa « XUMUs» Ha YPOBHE CPETHETO OOIIEro
00pa30oBaHMsI BKIIOYAIOT:

3HauYMMble Ui (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOUIMXCS  MEKAWCLUIIMHAPHBIC
(MeXnpenMeTHbIC) OOICHAyYHbIE MOHATHS, OTPAKAIOUIME IIEJOCTHOCTh HAay4YHOH KapTHHBI MHpa H
crien UKy METONOB IMO3HAHUS, UCIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEILECTBO, YHEPTHs,
SBIICHUE, TIPOIleCC, CHCTeMa, HAYYHBIH (aKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHNe, HAOMIOIeHNEe, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

YHUBEpCajlbHbIE y4eOHbIC JeicTBUs (ITO3HABaTEJIbHbIE, KOMMYHHUKATHUBHBIC, pETYJSTHBHEIE),
obecrieunBaromye (HopMHUpOBaHHE (PYHKIMOHAJIBHOM TI'pPaMOTHOCTH U COLMAIBHOW KOMIIETEHIIMU
00yJaroIINXCs;

CIMIOCOOHOCTh OOYYAIOMIMXCSl MCHOJIb30BATh OCBOCHHBIE MEXAMCLUUIUIMHAPHBIE, MUPOBO33PEHUYECKH e
3HaHUS U YHUBEPCAIbHbIC y4eOHbIC ACHCTBUS B TO3HABATEIHLHON M COIMATIBHOM MPaKTHKE.

MeranpeaMeTHbie  pe3yabTaThl  OTPAXKAIOT  OBJIQJCHUE  YHUBEPCAIBHBIMH  y4eOHBIMHU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICH CTBUSIMH.

OsJiageHHe YHHBEPCATbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH 1€/ CTBHIME:

1) 6a3oBbIe JIorMUYecKUe TeHCTBHS:

CaMOCTOSITENILHO (POPMYIIMPOBATH M aKTyaJIM3UPOBATH IPOOIJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONIPEAENATh 1IeTHM ACATENILHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUH WX JOCTHIKEHUS, COOTHOCHTH
PEe3yJIbTAaThI AEATEIBHOCTH C TIOCTABICHHBIMH IIEJISIMH;

UCIIOJIb30BaTh MPU OCBOGHHMU 3HAHMN NMPUEMBI JIOTHYECKOTO MBILIUICHHUS — BBIICISATh XapaKTCpPHbIE
NpPU3HAKKA TIOHSATHH W yCTaHABJIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME TOHSATHS IS
OOBSICHEHUSI OT/IEJIbHBIX (PAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPUU JJIS KIIACCH(HUKAIINY BEIIECTB U XUMUYECKUX PEaKIINA;

yCTaHaBJIMBATh IPUYUHHO-CIICICTBEHHBIE CBSA3U MEX/y H3y4aeMbIMH SBICHHUSIMH;

CTPOUTH JIOTMYECKUE PACCYKICHUS (MHIYKTHBHbIC, JCAYKTHBHbIC, IO aHAJIOTMH), BBISBIATH
3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMAaTPUBAEMBbIX SBJICHUSAX, ()OPMYJINPOBATH BHIBOABI U 3aKIIOYCHUS;

NPUMEHATh B ITIPOLIECCe TO3HAHUS, MCIOJIb3YeMble B XHMHUU CHMBOJIMYECKHE (3HAKOBBIC) MOJEIIH,
peo0pa3oBbIBATE MOJICIBHBIC TPEACTABICHUS — XWMHYECKHH 3HAK (CHMBOJ) JJIEMEHTa, XHMHUYECKas
dopmyna, ypaBHEHHE XUMHUYECKOW PEAKIIMHM — TPU PEIICHUH y4eOHBIX MMO3HABATEIbHBIX U MPAKTHYECKUX
3aja4, TMPUMEHATh Ha3BaHHbBIE MOJICNIbHBIC IPEICTABICHUSA JUIsI BBIABICHUS XapaKTEPHBIX IPH3HAKOB
M3y4aeMbIX BEIIECTB U XMMUYECKUX PEaKIIHH.

2) 0a30BbIE UCCJIEN0BATENbCKUE IEHCTBUSI:

BJIaJICTh OCHOBAMH METO/IOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMUYCCKUX PEAKIIHIA;

bopMynmMpoBaTh LENM M 3aJa4d WCCIENOBAHUS, WCIOJIB30BATh MOCTABJICHHBIE M CaMOCTOSTENBH O
copMympoBaHHBIE BOITPOCHI B KAYECTBE HHCTPYMEHTA ITO3HAHUS M OCHOBBI JIJIs1 (JOPMHUPOBAHUS THITOTE3bI
10 TIPOBEPKE NPAaBUIbHOCTH BBICKA3BIBAEMBIX CYXICHUMH;

BJIAJICTh HABBIKAMU CAMOCTOSITENIFHOTO TUIAHMPOBAHUS M MPOBEJCHUS YUCHUYECKHX IKCIEPHMEHTOB,
COBEpILICHCTBOBaTh YMEHHs HAOIMIOAATh 32 XOAOM IIPOIECCa, CaMOCTOSATENFHO IPOrHO3UPOBATH €ro
pe3ynbTar, (opMynmupoBaTh O000OIIEHHS W BBIBOABI OTHOCHTENBHO JIOCTOBEPHOCTH pE3YJIbTaTOB
UCCIIEI0BaHMUs, COCTaBIISATH 00OCHOBAHHBII OTYET O MPO/IETIaHHON paboTe;

NpuoOpeTaTh ONBIT YYEHHYECKOW MCCIEAOBATENbCKOH M MPOSKTHOH JAEATEIbHOCTH, HPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pEIIeHHS MPaKTHYECKUX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHMUS.

3) pa6ora ¢ unopmanmeii:

OpPUEHTUPOBAThCS B PA3IMYHBIX HCTOYHUKAX HWHPOpManMu (HaydyHO-NOMYJISIpHAs JIUTEepaTypa
XUMHYECKOTO COJICp)KaHMs, CHpPaBOYHBIE IOCOOMA, pecypchl MHTepHeTa), aHANIM3UPOBATh WH(MOPMAIIHIO
pasnMYHBIX BHIOB W (OpM TpencTaBlCHUS, KPUTHYECKH OLCHHMBAaTh €€ JOCTOBEPHOCTh |
HETPOTHBOPEUNBOCTE;

(GopMyIMpoBaTH 3alpPOCHl M MPUMEHSATh Pa3JIMYHbIC METOIBI MPHU TOUCKE W 0TOOpe WH(pOpMaInH,
HEOOXOIUMOH JIJIsl BHITIOJHEHUS YIeOHBIX 3aJ1a4u ONPEACIEHHOTO THIIA;

npuoOpeTaTh OMBIT MCIOJIB30BAaHUS MH(OOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH U Pa3IHYHBIX
MIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAaJbHYI0 (GopMy mpencraBieHus MHGpopManuu (CXeMbl, rpaduku,
JMarpaMMbl, TaOJIHUIIBI, PUCYHKH U APYTHE);



UCIOJb30BaTh HAyUYHBIM S3bIK B KAaueCTBE CpEACTBAa NpU paboTe C XUMHMUYECKOW HHGpopMaluei:
IPUMEHATh MEXMpeaMeTHble ((u3nyecKkue U MaTeMaTHUYecKue) 3HAaKM M CHUMBOJbBI, (POpMyIbl,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIONIH30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOIMYECKIE CPEICTBA HATIIATHOCTH.

Osi1aieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMM JeHCTBUSIMU :

3aJaBaTh BONPOCHl IO CYLIECTBY OOCYKJaeMoil TeMbl B XOjA€ Juajora W/WIM JUCKYCCUH,
BBICKa3bIBaTh HJA€U, (POPMYIUPOBATH CBOU MPEMAJIOKEHUS OTHOCHTENILHO BBIINOJHEHUS MPEISIOKEHHOM
3a/1a4i;

BBICTyIaThb ~C IPE3EHTALMEH  pe3ysbTaTOB  I103HABATEIbHOW  AEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAaMH IIPH BBINOJIHEHUH XHMHUYECKOTO SKCIIEPUMEHTA,
MIPaKTUUYECKOM pabOThl IO MCCIEJOBAHUIO CBOMCTB M3y4yaeMbIX BELIECTB, pealn3alliil y4eOHOro NpoeKTa u
(dbopMynUpOBaTh BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTNIACOBAHUS MO3UIUI B
Xo/1e 00CykIeHusI 1 OOMEHa MHEHHUSIMHU.

Osgi1aieHHe YHUBEPCATbHBIMHI PeryJIITHBHBIMH JAeHCTBUSIMM:

CaMOCTOSITENILHO MJIAHUPOBATh U OCYLIECTBIIATH CBOIO MO3HABATEILHYIO JEATEIbHOCTD, ONpPEAeNsis €€
LeNU M 3a7aud, KOHTPOJUPOBATh U MO MEpEe HEOOXOAMMOCTH KOPPEKTHPOBAThH MpElaraéMblil aJlr OpUTM
JNEUCTBUN NpU BBHINOJHEHUM Y4YEOHBIX M HCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Hauboisiee 3((EeKTUBHBIN
croco0 UX pelieHus ¢ y4ETOM OyuYeHUsI HOBBIX 3HAHU O BEIeCTBAX U XMMUYECKUX PEeaKIMIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH J1€ATEeIbHOCTH Ha OCHOBE CaMOaHaji3a U CaMOOLIEHKH.

IIpeameTHbIe pe3yabTaThl

[TpenmeTHBIE PE3yabTATHl OCBOEHUS Kypca «OpraHuyeckas XUMHUs» OTPasKkaroT:

chOpPMHUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBIIIONICH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, POJIM XUMUU B IO3HAHUMU SIBJICHUN TIPUPOJIbI, B (POPMUPOBAHUU MBILIUIEHUS U KYJIbTYpPbI JINYHOCTH, €€
(GYHKIMOHATBHOW T'PaMOTHOCTH, HEOOXOAMMOW [UIsl pElIeHUs MPAKTUYECKUX 3aJad U IKOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U PUPOAHON CpeIe;

BIIQJICHUE CHCTEMOM XUMHYECKMX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJATAONINE MOHSATHS
(XuMUYECKMI ~ 3J€MEHT, aToM, DJeKTpOHHas  o0oJiouka  aroma, MOJIEKYJa,  BaJIEHTHOCTb,
3NIEKTPOOTPULIATENBHOCTh, XUMHYECKasl CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U COKpallEHHast),
MOJIb, MOJIIpHAasi Macca, MOJSPHBIA OOBEM, YIJIEpOAHBIN CKeleT, (YHKIMOHAJbHAsl Tpymma, paaukal,
U30MepUsl, U30MEPBI, TOMOJIOTUYECKHIM pPsAA, TOMOJOIH, YIJIEBOJOPOABI, KHCIOPOA U a30TCOAEp)Kallue
COEAMHEHMSI, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEIMHEHHUA); TEOPUU U
3aKOHBI (TEOpUs CTPOEHUs opraHndeckux BemecTts A. M. byTiepoBa, 3aKOH COXpaHEHUSI MacChl BELLECTB);
3aKOHOMEpPHOCTH, CHMBOJIMYECKHH $3BIK XUMHUH; MHMPOBO33PEHUECKHME 3HAHUA, JIeXkKallue B OCHOBE
MOHUMAaHUS TPUYUHHOCTH U CUCTEMHOCTH XMMHUUYECKUX SIBJICHUMN, ()aKTOJIOrMUECKUEe CBEACHUS O CBOMCTBAX,
cocTaBe, MOJy4YeHHMH M Oe30MacHOM HCIIONb30BAHUM BA)KHEHUIIMX OpPraHMYeCKUX BELIECTB B OBITY H
IIPAKTUUYECKOM 1eATENbHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTb YMEHHUH BBIABJIATh XapaKT€pHbIE NPU3HAKM TOHATHUH, YCTAaHABIMBATH UX
B3aMMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOIINE OHATHS IIPU OIMCAHUU COCTaBa, CTPOSHUS U NPEBpalLleHU
OpPraHWYEeCKUX COEIMHEHU;

cOpPMUPOBAHHOCTh  YMEHHIl  HCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJii  COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHOM) (OpMya OpraHM4ecKuxX BELIECTB U
YpaBHEHUH XUMHYECKMX peakUui, H3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpraHM4eCKUX BEILECTB [JIs
WUTIOCTPALUU UX XMMHUYECKOI0 ¥ POCTPAaHCTBEHHOI'O CTPOSHMS,;

c(OpPMUPOBAHHOCTb YMEHHUI YyCTaHABIMBATh MPUHAJIECKHOCTh M3YYEHHBIX OPraHMYECKHX BEILIECTB
M0 X COCTaBY U CTPOCHHUIO K OINpPeNeNEHHOMY KJIACCy/TpYIINe COSAMHEHUN (YriIeBOAOPOAbI, KHCIOPOI U
a30TcoiepKalllie COEAMHEHUS, BBICOKOMOJEKYISIpHbIE COENMHEHUs), JaBaTh KM Ha3BaHUSA IO
cuctematnueckoit Homenkiatype (IUPAC), a Ttaxke NpUBOAUTH TPUBUAJIbHBIE HAa3BaHUS OTJEJIbHBIX
OpPraHWYeCKUX BELIECTB (ITUJIEH, MPOIUJICH, alleTUJIeH, YTUIIEHTJIMKOJIb, MIHLIEPUH, (eHo, (GopMaIbaeru,
areTajgbpAerujl, MypaBbUHAas KHUCIJIOTA, YKCyCHas KHCJIOTa, OJICMHOBas KHUCIIOTa, CTeapuHOBas KHUCIOTa,
TJII0K03a, (PPYKTO3a, KpaxmaJl, IeJUTI0JI03a, TIUIINH);

c(OPMHUPOBAHHOCTh YMEHUS ONPEEATh BHJbl XMMHUYECKOM CBSI3M B OPTaHUYECKUX COCTUHEHMAX
(omuHaApHBIE U KpaTHBIE);

c(OpPMUPOBAHHOCTb YMEHUS IPUMEHSATh MOJIOKEHUSI TEOPUU CTPOEHUS OpraHUYeCKuX BeuiecTs A. M.
bytnepoBa nist 00bSACHEHUS 3aBUCUMOCTH CBOMCTB BELECTB OT UX COCTAaBa M CTPOEHUS; 3aKOH COXPAHEHUs
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MAacchl BEIIECTB;

c(OpPMUPOBAHHOCTb YMEHUH XapaKTepU30BaThb COCTaB, CTPOEHUE, (PU3MUECKHE M XUMUYECKHE
CBOIMCTBA TUIIMYHBIX IPEACTABUTENIEH PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIECTB (METaH, 3TaH, STHJIEH,
MPOIUJIEH, aleTuiieH, OyraaueH-1,3, MerunOyramueH-1,3, OEH30J, METaHOJ, STaHOJ, ATHUJICHIJIMKOJIb,
ITIMIEepUH, (eHos, ameranbaeruj, MypaBbUHAs M YKCyCHas KHCIJIOTBI, TJIIOKO3a, Kpaxmal, LeJUIJ03a,
aMUHOYKCyCHasi KHCIIOTa), WJUIIOCTPUPOBATh T'EHETHUYECKYI0 CBSI3b MEXKAY HHMH YPaBHEHUSIMU
COOTBETCTBYIOIUX XMMHUECKUX PEAKIMH C UCIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHHKH YIJIEBOJOPOAHOIO ChIpbsi (HE(Ts,
MIPUPOAHBINA T'a3, yroiib), CIOCOOB! MX MEPepadOTKU U MPAKTUUECKOE MPUMEHEHUE TPOIYKTOB IepepadoTKH;

cOpMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYHM CICHUS IO XUMHUYECKUM ypaBHEHHSIM (Macchl, 00bEMa,
KOJIMYECTBa MCXOAHOTO BEIIECTBA WJM IMPOAYKTa PEaKIHMU 10 HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHH BJIaJI€Th CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX HAy4HOT'O MO3HaHMUS,
UCTONBb3YEMbIX B XUMHUHU IpPU HM3yYEHUHM BEILIECTB M XUMHUYECKUX SIBIIEHUU (HabOmioJeHue, U3MepeHue,
9KCIEPUMEHT, MOJIEJIMPOBAHNUE), UCIOJIb30BaTh CUCTEMHbIE XUMUUECKUE 3HAHUS ISl IPUHATHS PEIICHUN B
KOHKPETHBIX KH3HEHHBIX CUTYaIUsIX, CBA3AHHBIX C BELIECTBAMU U UX NPUMEHEHHUEM;

cOpPMUPOBAHHOCTb yYMEHMH CcOOJIOJaTh IpaBUia IOJIb30BAHMUS XMMHUYECKOM IOCyIoH U
1a00paTOpHbIM 00OpYZOBaHMEM, a TaKKe IpaBWia OOpAIleHUs C BELIECTBAMH B COOTBETCTBUHM C
MHCTPYKLHUSAMHU I10 BBITIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJIHATH XUMHUECKUN IKCIIEPUMEHT (IIpeBpalleHus
OpPraHWYEeCKUX BEIECTB NPU HArpeBaHUU, MOJYYEHHE 3TUJICHA U U3YyYEHUE €ro CBOICTB, KaueCTBEHHbIE
peaKkiy OpPraHUYEeCKHUX BEIIECTB, JeHAaTypauus OEJIKOB NpU HarpeBaHHM, LIBETHbIE pEaKLUU OEJIKOB) B
COOTBETCTBMM C IPaBUJAMH TEXHUKU O€30MAaCHOCTU MpU OOpalleHUH C BELIECTBAMHU U JIaOOPAaTOPHBIM
000pyZOBaHMEM, HPEACTABIATh PE3yJIbTaThl XUMHUECKOrO S3KCIIEpUMEHTa B (oOpMe 3aluch ypaBHEHUH
COOTBETCTBYIOLIMX PEaKIHi U (OPMYIMPOBATH BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHHH KPUTHUECKH aHAIU3UPOBATh XUMHUECKYIO MH()OPMAIHIO, TOIYy4aeMYIO
U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOM MH(OpManuu, IHTepHET U Jpyrux);

chOpPMHPOBAHHOCTL YMEHHM COOJIFO/IaTh TpaBUjIa JKOJOTHYECKH I1€71eCO00pa3HOro TMOBEICHUS B
OBITY U TPYJOBOM JEATEIbHOCTH B I[ENIAX COXPAHEHMSI CBOETO 3/I0POBbS U OKpY’KaroIlel MPpUPOIHOM Cpeabl,
OCO3HaBaTh ONACHOCTb BO3/AEHCTBHUS Ha JKMBBIE OpPraHU3MBbl ONpPENEIEHHBIX OPraHMUYECKUX BEIECTB,
noHuMas cmblci nokaszatens [1/IK, nosicHsITe Ha mpuMepax crocoObl YMEHBIIEHUS U NMPEAOTBPAIIECHUS UX
BPEIHOTO BO3/1€HCTBUS HA OPraHU3M YEJIOBEKa;

JUIs 00y4arouMxcsi ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMHU 3JI0POBbS: YMEHHE MPHUMEHATh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJ[aX MO3HAHUS BEIIECTB U XUMUUECKUX SBJICHUII;

JUIS CJIETIBIX U CJIA0OBUIAIIMX OOYYAIOMIUXCS: YMEHHE HCIIOJIb30BaTh PelbeHO-TOUEUHYI0 CUCTEMY
o6o3HaueHuit JI. bpailns s 3anucu XuMU4YecKux Gopmy.

TEMATHYECKOE IINTAHUPOBAHUE

JIEKTPOHHBIE
ugposbie
KosmnuecrBo yacos (p )
Ne HaumenoBanue pa3sneson o0pa3oBaTesbHbIE
n/n ¥ TeM IPOrpaMMbl pecypehbl
Konrpoabnsie | Ilpakrnueckue
Bcero
padoThI padoThI

Pasznesn 1. TeopeTuyecKkue 0CHOBbI OPraHUYeCKON XUMHU

[Ipenmet oprannyeckoii
xuMuHd. Teopus crpoeHus

1.1 . 3
OpraHMYeCKUX COCAMHEHUMN
A. M. bytieposa
HWroro no pazneny 3

Paznen 2.¥YriieBoaopoabl
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21 IIpenensHbIE 5
' YIJI€BOA0POJIbl — AJIKAHbI
Henpenenbubie
2.2 YIJIEBOIOPOJIbI: ATKEHBI, 6 1
aJKaJUEeHbI, aJTKUHbI
ApomaTuueckue
2.3 P 2
YIJI€BO10POIbI
[IpupoaHble HCTOUHUKN
24 YIJIEBOIOPOIOB U UX 3 1
nepepaboTka
Wroro no pazneny 13
Pasznea 3. Kucaopoaconepxamme opranudecKue coeIMHeHNs!
3.1 Crnuptsl. enon 3
32 Ampaerunbl. KapOboHoBBIE 7 1
' KUCTOTHI. CIIOKHBIE D (DUPBI
3.3 VYrI1eBOIbI 3 1
HTtoro no pazzeny 13
Paznen 4.A30Tcoep:kainiue opraHnyecKue coeJIMHeHust
AMUHBI. AMUHOKHUCIIOTHI.
4.1 3
benku
Hroro no pazueiy 3
Pa3nes 5.BbicokoMoIeKY IsIpHBIE COeIMHEHH S
[Inactmaccel. Kayuykn.
5.1 2
Bonokna
Wroro no pazngeny 2
OBIIEE KOJIMYECTBO YACOB 34 2 2
110 [TPOTPAMME
TemaTn4yeckoe mIaHUpoBaHHe «XUMUD)
No HasBanwne Tembr KommyectBo yacoB
n/m
Obmas Kontponeubie | Ilpaktuueckue
yaeOHas
paboThI paboThI
Harpyska
(aymuTopHas)

Pa3znen 1. TeopeTuyeckue 0CHOBbI OPraHU4eCKO XMMHUN

1.1. Tlpeamer opraHuyeckoi Xxumuu. Teopus
CTPOCHHS OPraHUYECKUX COeqUHEHN A. M.

byrneposa

IIpenmer opraHMYecKol XUMHH, €€
BO3HMKHOBEHUE, PA3BUTHUE U 3HAYCHUE

Teopust cTpoeHUs OpraHUYECKUX COCIMHEHUI
A. M. bytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

OpraHn4CCKuX BCIICCTB

[IpencraBienue o kiaccupukanuu
oprannyeckux Beuects. Homenknarypa
(cucremaTtuueckasi) 1 TpUBHAIbHbIEC HA3BaHUS

Pazgen 2.Yraesoaopoabt
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2.1. TlpenenbHbIC YIIIEBOJOPOALI — aJKAHBI

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHU I

4
pAn
5 MertaH 1 3TaH — NpOoCTEHIINE IPEICTABUTEIN
aJIKaHOB
2.2. HemnpenenbHbIC YTIIEBOAOPOIBI: AJIKCHBI,

aJIKaJUCHBI, aJIKUHBI

6 AJIKeHBI: COCTaB U CTPOEHHE, CBOICTBA

7 OTUIEH U PONUIIEH — IpocTeiiune
IIPECTaBUTENIN aJIKEHOB

8 [Ipaktueckas paborta Ne 1. «Ilonyduenue
STUJIEHA U U3YYCHHE €r0 CBOMCTBY
Anxanuensl. bytaguen-1,3 u metunoyraaueH-

9 1,3. [lonyuyeHne CUHTETUYECKOrO KaydyKa U
PE3UHBI
AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,

10 TOMOJIOTHYECKUH psia. AlleTHIeH —
IPOCTEH NI NPEACTABUTEID AJKHUHOB

11 Bbruncnenus 1o ypaBHEHUIO XUMHUYECKOU
peaKkuuu

2.3. ApomaTuyecKue yriieBogopoabl

12 Apenbl: 0eH301 U ToJIyoJ. TOKCUYHOCTD
apeHoB

13 I'enernueckas cBs3b yrieBOJOPOIOB,

INpHUHAJICKAIINX K Pa3JIMYHbIM KJIaCCaM

2.4. TlpuponaHbie UCTOYHUKH YTIIEBOJOPOIOB H UX

nepepadboTka
[IpupoaHbIe NCTOYHUKH YIIIEBOAOPOAOB:

14 MIPUPOAHBINA T'a3 U Oy THEIE HEPTAHBIE T'a3bl,
He(Th ¥ MPOIYKTHI e€ mepepadboTKu
[TpupoHbIe HCTOYHUKHU YTIEBOJOPOJIOB:

15 MIPUPOIHBINA T'a3 U Oy THEIE HEPTAHBIE T'a3bl,
He()Th U NPOIYKTHI €€ nepepadoTKu

16 KontponbHas pabota 1o pasaeny

«YTIJIeBOIOPOABD)

Pa3znen 3.Kuc30p011c0uepmamue OPraHu4Y€¢CKHE COC/

HHCHUSA

3.1. Cuuprtel. ®eHon
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHL: METAHOJ
1 3TaHoJ. BogopoaHas cBsA3b
18 MHoroaToMHbI€ CIIUPTHL: TUIIEHTIIUKOIb U
[JIALIEPUH
19 ®deno: CTPOCHHE MOJIEKYJIbI, ¢buznyeckue u
XUMHUYECKUE CBOICTBA, IPUMEHEHUE
3.2. Anpaerunsl. Kap6onossie kucnotel. CloxHbIE
102103
20 Anpneruapl: popmaibIeru U aleraibIerul.
AllETOH
21 OHOOCHOBHBIE MpEJENbHBIE KApOOHOBBIE
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KHCJIIOTBI: MypaBbUHAA U YKCYCHas

[Ipaktuueckas padorta Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIOTBI» 1
23 CreaprHOBas ¥ OJICMHOBAsI KHCIIOTHI, KAK 1
MIPEJICTABUTEIIN BBICIIUX KAPOOHOBBIX KHUCJIOT
24 MpeL1a Kak connv BBICHIMX KapOOHOBBIX KUCIIOT, 1
HX MOIOIIIEE IEHCTBUE
CrnoxxHble 2(UPBI KaK TPOU3BOIHBIC
25 KapOOHOBBIX KHCIOT. [ MAPOIN3 CIOKHBIX 1
3¢upoB
26 Kupsl: ruaponn3, IpuMEHEeHUE, 1
Ouonmornyeckasl posib )KHpPOB
3.3. VYrueBousl 3
VYTIIeBOIBI: COCTAB, KJ1acCH (pUKarysl.
27 Bakneiimme npencTaBuTeNN: TI0K03a, 1
¢bpyKTO3a, caxaposa
28 Kpaxmai u nemiroso3a Kak mpupoIHbIe 1
TIOJIUM €PBI
KonTtponwsnas pabora o pazaeny
29 «Kucnoponcoaepxkanie opraHu4ecKue 1
COSIUHEHUS
Pa3jnea 4.A30Tcoep:kanye oprannyeckue coeIuHeHUus
4.1. AmuHBI. AMUHOKHCIIOTEI. benknu 3
30 AMUHBI: METHJIAMHAH U aHWIMH 1
AMUHOKHCIIOTHI Kak aM(oTepHbIe
31 OpPraHNYECKUEe COCTUHEHHUS], X OMOIOTHYECKOoe 1
3HadyeHue. IlenTuapl
30 Benku kak mpUpoIHBIC BHICOKOMOJICKYIISIPHBIC 1
COEIMHEHHUS
Pa3nen 5.BbicOKOMOJIEKYJISIPHBbIE COeTHHEHHS
5.1. IInmactmaccel. Kayuyku. Bonokna 2
13 OCHOBHBI€E ITOHATUS XUMHH ) 1
BBICOKOMOJICKYJISIPHBIX COCTUHEHHH
OCHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUM. 1
[TnacTMacchl, KayayKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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