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IHosicHUTEJLHAA 3alIHCKA
[Iporpamma xumus 10 kimacc cocraBiaeHa Ha OCHOBE:

- depnepalbHOTO TOCYAAPCTBEHHOTO OO0pPa30BaTEIBHOIO CTaHAapTa cpeaHero obmero obpa3oBaHus (yTB. MpHKa3oM MUHHUCTEPCTBA
obpazoBanus U Hayku PO ot 17 mast 2012 1. N 413) ¢ u3BMEHEHUAMU

- @enepanabHOI 00pa30BaTEIBHOM MPOTrPaMMBbI CpeaHero odmero oopazoBanus ot 18.05.2023 Ne371

- OCHOBHOI 00111€00pa30BaTENHLHON MPOrpaMMbl cpetHero ooiiero oopazoBanust MAOY YUepsumesckoit COIL

-IIpuka3s MuHnpocselieHus Poccun oT 09.10.2024 N 704
"O BHECEHMH H3MEHEHUH B HEKOTOphIC MNpuKa3bl MuHHCTEepcTBa MpocBemieHus Poccuiickoit ®deneparuu, kacarommecs GeaepalbHbIX
00pa30oBaTeNbHBIX MPOrpaMM HAuYadbHOrO OOIIEro O00pa30BaHMs, OCHOBHOTO OO0IIEro 0oOpa3oBaHUS M CpPEAHEro o0mero obpasoBaHwms"
(3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)

- Yuebnoro miana ¢unuana MAOY Yepsumesckoit COL «Onoxunckas COILL», yrBepknenHoro npukazom aupekropa JKunskoroit H.A. ot
29.08.2025 roma Ne 221-O u cornmacoBanHoro 29.08.2025 roma Ha 3acemanuu Ympasisitomero coBeta MAQOY Yepsumesckoit COLI
npoTokos Nel2

- [Iporpamms! Bocniutanuss MAOY Yepsumesckoit COLL

[TporpaMMa 1o XMMHM Ha YPOBHE CpeJHEro o01ero oopasoBanus pazpadborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-
®3 «O6 obpazoBanun B Poccuiickoit denepanum», TpeOOBaHMI K pe3yjibTaTaM OCBOSHHUs (eaepalibHOW 00pa3oBaTEIbHON MPOTrpaMMBbI
cpeanero obmero obpazoBanus (POII COO), mpencrasneHHbix B denepanbHOM rocynapcTBeHHOM obOpasoBarenbHoM cTtanaapre COO, c
yuérom KoHuenuuu mnpenogaBaHusi ydyeOHOro npeamera «XHUMHsS» B 00pa3oBaTelbHbIX opranuzanusx Poccuiickoit denepauuu,
peau3yIoIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOKeHHH «CTpareruu pa3BuTHs BocnuTaHus B Poccuiickoif
®enepanuu Ha nepuof 10 2025 rona» (Pacnopsixenue IIpaButensctsa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOJAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XHWMHH, K OMPEIEICHHUIO OOIIeH CcTparerud OOy4YeHHs, BOCIUTAHHUS U PA3BUTH
oOyyaromuxcs cpecTBaMu ydeOHoro mpeamera «Xumusi» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABMIIM KOHIIETITYalbHbIE MMOJIOKEHHS
OI'OC COO o B3auM0O00YCIOBICHHOCTH 1LIeJIEH, CoiepKaHUsI, PE3yJIbTaTOB 00y4UeHUs U TpeOOBaHUM K YPOBHIO IIOJTOTOBKHU BBIITYCKHHUKOB.

Xumudeckoe oOpa3zoBaHHE, IMOJydaeMOe BBITYCKHHUKAMH 00IIe0o0pa30BaTeIbHOW OpraHHM3aliH, SBISIETCS HEOTHEMIIEMON YacThI0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM 3TallOM pPEAIM3alUUd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH,
NPUCYIINX IEJIOCTHOH CHUCTeME XHMHYECKOTO 00pa3oBaHWs. DTH IEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB NPUPOABI, (HOPMHUPOBAHHUS
MHUPOBO33PEHUS U OOIIEH KyIbTyphl YelIOBEeKa, a TaKXKe 3KOJOrMYeCKH 000CHOBAaHHOTO OTHOILEHHS K CBOEMY 3/710pPOBBIO U IPUPOAHOI cpeje.
Peanuzyercs xumudeckoe oOpazoBaHue 00yUJaIOIIMXCS HA YPOBHE CPETHETO 00IIero 00pa3oBaHus CPeCTBAMH YUYEOHOTO TIPEeIMETa « X UMHS»,
coJiepKaHHe U MOCTPOEHHE KOTOPOTO OMpEeNeHbl B MPOrpaMMe MO XUMHUU C YU4ETOM CHEIU(PHUKU HAYyKd XUMHHU, €€ 3HAUeHUs B IMO3HAHUU
MPUPOJBI U B MaTEPUATHHOM JKU3HU OOIIECTBA, a TAKXKE C YIETOM OOIMIMX Iee M MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpefiHero odmiero oopasoBanus B Poccuiickoit @enepannu.



XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK UTpaeT 0coOyi0 POJib B COBPEMEHHOM LMBWIIM3ALIMM, B CO3JaHMUM HOBOW 0a3bl
MaTepuadbHONH KynbTypbl. OHa BHOCHUT CBOHM BKJaa B (OPMHPOBAHHE PALMOHAIBHOIO HAYYHOTO MBIIUICHHUS, B CO3/JaHUE IEIIOCTHOTO
IpEICTaBICHNUs 00 OKpY’KarollleM MHUpPE Kak O €IMHCTBE IPUPOABI U 4YEJIOBEKa, KOTopoe (hopMupyercs B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0O MHpPA, OCO3HAHMS B3aMMOCBSI3M MEXAY CTPOCHUEM BEIIECTB, UX CBOWCTBAMM WM BO3MOKHBIMHU
001acTAMH IPUMEHEHHUSL.

TecHO B3auMOJEHCTBYsI C APYTUMH €CTECTBEHHBIMHM HAyKaMH, XUMHsI CTaja HEOThEMIIEMOM YacTbi0 MUPOBON KYJIBTYphl, HEOOXOAUMBIM
YCJIOBHEM YCIICUIHOTO TPyJAa W JKU3HU KaXAO0ro wieHa odbmectBa. CoBpeMeHHas XMMHs KaK HayKa CO3WAATeNbHas, KaKk HayKa BBICOKHX
TEXHOJIOTUI HaIIpaBJIeHA Ha pelleHUe IN100aIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOM, MUILEBOMH,
IKOJIOTNYECKON 0€3011aCHOCTH M OXPaHBbI 3/10POBbS.

B cooTBercTBUEM ¢ 00UmIMMH LENSIMU U MPUHIMIIAME CpeIHEero obmiero obpa3oBaHus cojepxkanue npeamera «Xumms» (10—11 kmaccsr,
0a30BbIii YpOBEHb HM3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYpHYIO MOATOTOBKY OOyYaroImuxcs, HEOOXOAUMYIO UM JUis
BbIPa0OTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIIOUYEHHUS B )KU3Hb COLMYMa, IPOJODKEHHs 00pa30BaHus B pa3IMYHbIX 00JacTsIX,
HE CBA3aHHBIX HEIIOCPEICTBEHHO C XUMHUEH.

CocrapnstomiuMu npeaMeTa «XUMHUsS» ABISAIOTCS 0a3oBble Kypcbl — «Opranudeckas XuMus» U «OOLas 1 HeOpraHuyecKass XuMUs»,
OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSl KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HaHUI 10 HEOPraHMYecKoM xumuu (c
BKJIIOUEHUEM 3HAaHUN W3 O0IIed XUMHHM) U OpraHudeckod xumuu. DopMmHupoBaHHE NaHHOM CHCTEMbl 3HAHUN NpPH H3YyYEHUH NpeaMeTa
o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEr0 MHOI000pa3Hs BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crtpyktypa comepxanusi KypcoB — «Opranudeckas xuMus» u «OOmas u HeopraHudyeckass XUMUs» CHOPMUPOBaHA B MPOrpaMMe IO
XUMHUHU Ha OCHOBE CHCTEMHOTO TOJIX0/1a K M3YUYEHHUIO y4eOHOT0 MaTepralia 1 00yClIoBIeHa HICTOPUUYECKU 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUM HA
ONPEACNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4E€CKOM XMMHM BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUHU
CTPOEHUS OPTraHUYECKHX COEAUHEHMI, a TAaKK€ Ha YPOBHE CTEPEOXMMHYECKHX W DJIEKTPOHHBIX MPEJCTABICHUNA O CTPOCHUM BEIIECTB.
Caenenust 00 U3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB A0 CIOKHBIX OMOOTUYECKH aKTUBHBIX coelnHEeHuN. B
Kypce OpPraHMYEeCKON XWMHH TOJy4aloT pa3BuTHE CHOPMHUPOBAHHBICE HA YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs TEpBOHAYATHHBIC
MPEJICTABICHUS O XHUMHUYECKON CBSI3U, KIACCU(UKANMOHHBIX MPH3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT WX CTPOCHUS, O
XUMHYECKON PEaKIUU.

[Toq HOBBIM yrjoM 3peHHs B TpeaMere «XuMus» 0a30BOTO YpPOBHS pacCcMaTPHBAETCS M3YYEHHBIM HA YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMsl TEOPETUUECKUM MaTepuail M (aKTOJOTUUYECKHE CBEJACHHS O BEIIECTBAX M XMMHUYECKOW peakimu. Tak, B 4YaCTHOCTH, B Kypce
«O0mmas ¥ HeopraHWyecKas XHUMHs» OOYyYarOUIUMCS TPEAOCTABISIETCS BO3MOXXKHOCTh OCO3HATh 3HAUEHHE TMEPUOJUYECKOTO 3aKOHA C
00IIeTeOPETUUECKIX U METOI0JIOTHYECKUX TIO3UITUH, TITy0)Ke MOHATh HCTOPHUYECKOE M3MEHEeHHE (PYHKITUI ATOTO 3aKOHA — OT 0000Iaroei 10
OOBSCHSIIONIEH U MPOTHO3UPYIOIICH.



Enunas cucreMa 3HaHMIM O BAXKHEMIIIUX BELIECTBAX, X COCTaBEe, CTPOCHUU, CBOMCTBAX U MPUMEHEHHUH, a TAKXKE O XUMUUECKUX PEAKIUSX,
WX CYIIHOCTH W 3aKOHOMEPHOCTSX IMpOTEeKaHus [omnoyiHgercss B Kypcax 10 um 11 kimaccoB siemMeHTaMU COACPKaHUS, HMEIOIUMU
KYJIbTYPOJIOTHYECKUH M TPHUKIATHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAHHMIO B3aWMOCBSI3M XHMHH C JPYTHMH HayKaMmH,
PacKpbIBalOT €€ poJIb B IMMO3HABATEIHHOW W TMPAKTUYCCKOW IESATEILHOCTH YEIIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKCHUS K IMPOLIECCY
TBOPYECTBA B 00JIACTH TCOPUHU U MPAKTHUCCKUX MPUIIOKCHUH XMMHUH, TTIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO
3HAYMMBIX TIPOOJIEMax, CBSI3aHHBIX C XUMUEH, KPUTUIECKH OCMBICTUBATh MH(POPMAIUIO U TPUMEHSThH €€ JUIsl OMOJHEHUST 3HAHUH, PEIICHUS
WHTEJUICKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX MCCIEA0BATEIILCKUX 3a/1a4. B 11eom copepxanue ydeOHOro mpeamera «XuMus» JaHHOTO YPOBHS
U3YYCHUS OPUCHTHPOBAHO HA (POPMUPOBAHUE Y O0YJAOIINXCS MHUPOBO33PEHUECKON OCHOBBI JIsl TOHUMAaHUS GMIOCOPCKUX UICH, TAKHX KaK:
MaTepHaIbHOE €IWHCTBO HEOPraHWYECKOr0 M OPTraHMYeCKOro MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB WX COCTABOM M CTPOCHHEM,
MO3HABAEMOCTh TPHUPOJHBIX SIBICHUH IyTEM SKCIEPUMEHTa M PEIICHUS MPOTUBOPEUUH MEXKIy HOBBIMH (DAaKTaMH U TEOPETHUYCCKHUMHU
MPENOCHUIKAMHU, OCO3HAHUE POJM XMMHUU B PELICHUH IKOJIOTUYECKUX MpoOJeM, a Takxke MpodiieM cOepexeHHs] IHEPreTUUECKUX PECYPCOB,
CBIPbs, CO3/IaHUsI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mnane pemieHusi 3amad BOCIIUTAHMS, PAa3BUTHA W COLMAIM3ALMU OOYYAIONIUXCS MPUHATHIE MPOTPAMMON MO XHUMHH MOJIXOABI K
OIIPEJICTICHUIO COJIEPXKAHUS U TOCTPOCHUS IMpEAMeTa MpeaycMaTpUBAOT (OPMUPOBAHME YHUBEPCAJIBHBIX YYEOHBIX IEHCTBHHA, MMEIOIINX
0a30Boe 3HAUEHUE JJISI PA3ITUYHBIX BUOB JEATEIHLHOCTH: PEHICHUS PoOJeM, IMONCKa, aHaau3a U 00paboTKu WHpOpMAIUY, HEOOXOIUMBIX JIJIS
HPUOOPETEHNS OTIBITA IPAKTUYECKON U NCCIIEIOBATEIILCKON IESTEIBHOCTH, 3aHUMAIOIICH BaKHOE MECTO B TIO3HAHUU XUMHUHU.

B npaktuke npenojgaBaHus XMMHUHU Kak Ha YpOBHE OCHOBHOTO 0o0miero oOpa3oBaHUs, TaK U HA YPOBHE CpPeJHEro oO0Iero oopa3oBaHMs,
IIPU OINIPEACIICHUH COAEPKATEINBHON XapAKTEPUCTUKHU LEIeN U3ydeHUs IIPeAMETa HaIPaBICHUEM IIEPBOCTENIEHHON 3HAYMMOCTH TPaJUIIMOHHO
npu3HaéTcst JOpMUPOBAHUE OCHOB XMMHUUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUECKON JeITEeIbHOCTH YeI0BeKa U
KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C METOIMYECKON TOUKU 3PEHMSI TAKOM MOJXO] K ONpeAETCHUIO LIeJeil n3y4eHus npeamera
ABJISICTCS BIIOJIHE OIIPABIAAHHBIM.

CornacHo TaHHOH TOUYKE 3peHMs TTIaBHBIMU LIETSIMU U3YyUeHHs npeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBISIOTCS:

e (opmHupoBaHHE CHCTEMbl XMMUYECKUX 3HAHMHA KaK BaKHEWIIEH COCTaBISIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE
KOTOPOM JIeXaT KITFOYEBBIC MOHATHS, (QyHIaMEHTAIbHbBIC 3aKOHBI M TCOPHH XHMHUHU, OCBOCHHUE s3bIKa HAYKH, YCBOCHUE W IIOHUMAaHHE
CYIITHOCTHU JOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE ¢ UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

e (QopmupoBaHWE W Pa3BUTHE NPEJCTABICHUNA O HAYYHBIX METOJAX TO3HAHHS BEIIECTB W XUMHUYCCKHX PEaKIUi, HEOOXOIMMBIX IS
IpUOOpPETEHUs] YMEHUN OPUEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SBICHUI, HUMEIOIUX MECTO B MPUPOJE, B MPAKTUIECKON U
IMOBCEAHEBHOM XKU3HU,

e pa3BHUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U O0BSICHEHHEM XMMHYECKOT0 AKCIIEPUMEHTa, COOI0ICHUEM
npaBuiI 6€30MacHOr0 OOpaIIEHUs ¢ BEIIECTBAMH.



Hapsiny ¢ stuM, cozpepskarenbHas XapakTepUCTUKA LENeW M 3aJad U3y4eHus IpeaMera B IIPOrpaMme II0 XUMUU YTOYHEHA W
CKOPPCKTHPOBaHa B COOTBECTCTBUU C HOBBIMH IPHOPHUTCTAMU B CUCTCMC CPCAHCTO O6H_ICFO 06pa303aHH51. CCI‘OI[HSI B IpPCIIoJJaBaHU XUMHUH B
OoJibIlIel CTEMEHU OTAAETCA MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJCpKaHus OOy4YCHHs, OPUEHTUPOBAHHOW Ha MOJITOTOBKY
BBIMTYCKHHUKA 00II€00pa30BaTeIbHON OpraHU3alliy, BIAACIONIET0 He HA0OPOM 3HAHHM, a (DYHKIIMOHATLHOW IPAMOTHOCTBIO, TO €CTh CIIOCO0aMU
¥ YMEHUSIMUA aKTHBHOTO TTOJIyYCHHUS 3HAHUI U PUMEHEHHUS UX B PEaTbHON KU3HU VTS PEIICHHS MPAKTHYCCKUX 33/1a4.

B cBs3m ¢ 3THM IIpH U3Y4YCHUU IPEAMETA «X MU JOMUHHPYIOIICEC 3HAUCHUC HpI/IO6p€TaI-OT TaKue OCJIN U 3aJa4H, KakK:

ajanTanys oO0y4arolMXCs K YCIOBUSAM JAMHAMUYHO DPa3BHBAIOIIErOCs MHUpa, (OPMHUPOBAHWE HMHTEIUIEKTYaJbHO PA3BUTOW JIMYHOCTH,
TOTOBOHM K CaMOOOpa30BaHMIO, COTPYIHHUYECTBY, CAMOCTOATEIILHOMY MPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CHUTYallHsX,
CBS3aHHBIX C BEILECTBAMU U X IPUMEHEHUEM;

(1)OpMI/IpOBaHI/Ie y o6yqafoumxc;1 KJIFOUYCBBIX HABBIKOB (KJ'II-O‘IGBBIX KOMHGTCHHHﬁ), HUMCIOIUX YHUBCPCAJIBHOC 3HAYCHUC JJISI PA3JIMYHBIX
BHUOOB ACATCIbHOCTU: PCHICHUA HpO6H€M, IIOMCKa, aHalu3a H O6pa6OTKI/I HH(bOpMaLII/II/I, H606XO,Z[I/IMLIX JUIA HpI/IO6peTeHI/IH OIIBITa
ACATCIIBHOCTH, KOTOpasd 3aHUMACT BaXXHOC MCCTO B IIO3HAHUH XHUMHH, a TAKKC JIA OLUCHKH C MO3HUIININ AKOJOTHYCCKON 0e30macHOCTH
XapaKkTepa BIIUAHUSA BCUICCTB U XUMUYCCKHUX ITPOLECCOB HAa OPraHU3M YCJIIOBCKA U ITPUPOIAHYIO CPCIY,

Pa3BUTHUC TTO3HABATCIbHBIX UHTCPECOB, HHTCIIICKTYAJIbHBIX U TBOPYCCKUX crocoOHoCTEN 06y11a10umxc;1: CIIOCOOHOCTH CaMOCTOSITEILHO
HpI/IO6pCTaTI) HOBBIC 3HaHHA 110 XMMHH B COOTBETCTBHU C KH3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BAaTh COBPEMCHHBIC I/IH(i)OpMaU;I/IOHHI)Ie
TCXHOJIOI'MH JJId ITOMCKAa 1 aHaJIn3a y‘Ie6H0ﬁ n HaquO'HOHYHHpHOﬁ I/IH(I)OpMaI_II/II/I XUMHUYCCKOI'0 COACPIKAHM,

q)OpMI/IpOBaHI/IC U pa3BUTHUC Yy 06yqafonmxc>1 aCCOIMATUBHOTO M JIOTUYCCKOIO MBIIIJICHUA, Ha6HIO,Z[aTeHBHOCTI/I, C06paHHOCTI/I,
AKKYpPaTHOCTH, KOTOPLIC 0COOCHHO HCO6XOI[I/IMI>I, B HaCTHOCTH, ITIPpH INIAHUPOBAHUHU U MTPOBCACHNUN XUMHUYCCKOTO SKCIICPUMCHTA,

BOCITUTAHUE Y 00YyYarOImUXcsl YOSKIEHHOCTH B TYMAaHUCTUUYECKOW HAMPABJICHHOCTH XMMUHU, €€ BAXXHOW POJM B PEUICHUHU TII00ATBHBIX
po0JIeM palMoOHAIBLHOTO MPUPOIONOJIB30BAHUS, TIOTIOTHEHHUS SHEPTETHUYECKUX PECYPCOB U COXPAHEHUS TPUPOTHOTO PABHOBECHSI, OCOZHAHUS
HEOOXOMMOCTH OEPEKHOTO OTHOIIICHHUS K TIPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)Ke MPUOOPETEHUS OIBITA UCIIOIb30BAHUS TTOTYYCHHBIX 3HAHUI
JUISL IPUHSITUS TPAMOTHBIX PEIICHUN B CUTYAIMSX, CBA3aHHBIX C XUMUUYECKUMHU SIBICHUSIMU.

B yueOHOM muane cpenHero ooOmiero oOpa3oBaHHUS HpeaMeT «XHUMHsS» 0a30BOrO0 YpPOBHS BXOAMUT B COCTaB IpPEIMETHOW 006sacTu
«EcTecTBeHHO-HaY4HBIE TPEIMETHI.

OO11ee ynco 4acoB, OTBEAEHHBIX JUISI U3YUCHHsI XUMUU, Ha 0230BOM YPOBHE CcpeliHero o0iiero oopa3oBanus, coctapiseT 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Henenio).



B yueOnom muane cpemnero oomiero oOpa3oBaHMs NpeaMeT «XHUMHUs» 0a30BOr0 YPOBHsSI BXOIHMT B COCTaB MpeAMETHOH oOmactu «EctecTBeHHO-
HaY4HbIC MTPEAMEThI». YNCIIO YacoB, OTBEAEHHBIX ISl M3yUCHUSI XUMHUH Ha 6a30BoM ypoBHe 10 kmacca cpeaHero o0miero oopazoBanusi, coctasisieT 34 yaca

(1 gac B HEmEIO).

I[EHTCJII)HOCTB YUHUTEIA € YY€TOM NMporpamMmbl BOCIIUTAHUA

I'paxxnaHckoe BociuTaHue

(hopMHPOBaTH POCCHICKYIO TPAXKIAHCKYIO HIEHTHYHOCTD, PUHAIJIEKHOCTD K OOITHOCTH rpakaan Poccuiickoit
®denepanmu, K Hapoay Poccuu kak HCTOUHUKY BIIACTH B POCCHIICKOM TOCYIapCTBE M CyOBEKTY ThICSUEICTHEH
POCCHICKO# rOCYIapCTBEHHOCTH, U3yUECHUE U YBKECHUE MPaB, CBOOO] M 00SI3aHHOCTEH rpaxaannHa Poccuw;

MNaTpUOTUYICCKOC BOCIIUTAHUC

BOCTIUTHIBATH JI000BH K POAHOMY Kpato, PonnHe, cBoeMy Hapoay, yBakeHHe K ApyruM Hapodam Poccum;
UCTOPHYECKOE IPOCBELIeHNE, JOPMUPOBAHUE POCCUICKOTO HALIMOHATIBHOIO HCTOPUYECKOTO CO3HAHNUS,
POCCUICKOHN KyJIbTYPHOU UACHTUYHOCTH;

AYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUC

BOCHUTHIBATh HA OCHOBE TyXOBHO-HPAaBCTBEHHOM KYJIbTYphl Hapo10B Poccuu, TpaJulIMOHHBIX PEJIUTUA HAPOJAOB
Poccuu, hopMupoBaHue TpaaulIMOHHBIX POCCUICKMX CEMEHHBIX IICHHOCTEH; BOCIIMTAHUE YECTHOCTH, JOOPOTEHI,

MUJIOCEPINS, CONIEPEKNBAHUS, CIIPABEUTMBOCTH, KOJJICKTUBU3MA, IPYKEIO0US 1 B3aMMOTIOMOIIN, YBAXEHHS K
CTaplIuM, K MaMsTH MPEIKOB, UX BEPE U KYJIbTYPHBIM TPaAULUsIM;

9CTCTHYCCKOC BOCIIMTAHUC

(hOopMHPOBAThH SCTETUUECKYIO KYJIBTYPY Ha OCHOBE POCCUICKHUX TPaIULIMOHHBIX IyXOBHBIX LIEHHOCTEH, IPHOOIIAThH
K Jy4LIMM 00pa3liaM OTeYeCTBEHHOTO U MUPOBOT'O UCKYCCTBA;

(uznveckoe BOCIMTaHNE

(hopMHUPOBaATh KYJIBTYPY 30POBOI0 00pa3a JKU3HU M SMOIIMOHAILHOTO 0JIaroIoJIydusi — pa3BUBATh (YU3UUECKUE
CMOCOOHOCTH C YUETOM BO3MOXKHOCTEH U COCTOSIHHUS 3I0POBbsI, HABBIKOB OE€30MACHOTO MOBE/ICHHUS B MTPUPOHON 1
COLMAJIbHOM CPEJIE, UYPE3BbIUANHBIX CUTYaIIUIX;

TPYAOBOC BOCIIMUTAHUC

BOCIIUTHIBATh YBAKEHHUE K TPYAY, TPYAALIMMCS, pe3yjIbTaTaM Tpya (CBOEro U APYTHX JIOJEi), OpUCHTALS Ha
TPYZIOBYIO I€ATENBHOCTD, NOITy4YeHHE TPOodecCuul, TMIHOCTHOE CAMOBBIPAXKEHNE B IPOAYKTUBHOM, HPABCTBEHHO
JOCTOWHOM TpYZe B POCCHICKOM 00IIecTBE, Ha IOCTH)KEHHE BHIJAIOIINXCS pe3yIbTaTOB B MpodeccHoHaIbHOIM
JeSTeNIbHOCTH;

OKOJOTHYC€CKOC BOCIIMTAHUEC

(hopMHPOBATH 3KOJOTHYECKYIO KYJIbTYPY, OTBETCTBEHHOE, OEPEKHOE OTHOIIEHUE K MPUPOJIC, OKPYKAIOIIEH cpeie
Ha OCHOBE POCCHUHCKHX TPAIUITMOHHBIX TyXOBHBIX IIEHHOCTEH, HABBIKOB OXPAaHBI, 3aIIUTHI, BOCCTAHOBICHIS
MPUPOJIBL, OKPYKAIOILIEH Cpe.ibl;

BOCIIMTAaHUEC HGHHOCTeﬁ Hay4YHOTI'O
ITO3HaAHUA

BOCHHTHIBATh CTPEMIIEHHUE K MIO3HAHUIO Ce0s M IPYTHX JIIO/IEH, MPUPOIbI U 00IIeCTBa, K MOTYyYSHHUIO 3HAHHH,
KaueCTBEHHOTO 00pa30BaHUs C YIETOM JMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN.




COJEPKAHUE OBYYEHUSA
Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMHUHU

IIpeamer opraHM4ecKor XUMHUK: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE
B II0JIy4YE€HUH HOBBIX BEILECTB U MaTepUAIOB. Te€OpHs CTpOEHUS OpraHuuecKux coeauHeHnd A. M. bytiepoBa, €€ OCHOBHBIE ITOJIOKCHHUS.
CrpykTypHBIE (POPMYIIBI OpraHMYECKUX BemecTB. ['oMomorus, n3oMepusi. XuMHUECKas CBsI3b B OPraHMUECKUX COCIMHEHUSX — OJMHAPHBIC U
KpaTHBIE CBSI3H.

[IpencraBienue o kinaccuukany opranndeckux BeniecTs. HomeHknatypa opraHmueckux COeTUHEHHM (CUCTeMaTuyecKas) u
TPUBHUAIIbHBIC HA3BAHUS BAKHEHIINX MPEJCTABUTENCH KJIACCOB OPTaHMYECKUX BEIIECCTB.

3KCH€DI/IM€HT3HI>HI>IC METOJAbI M3YUCHUS BCIICCTB U UX HDGBDaHIeHI/H\/JII O3HaKOMJICHHUEC C o6pa3uaM1/1 OpraHn4Y€CKUX BCIICCTB U
MarcpuaiaM Ha KX OCHOBEC, MOACIIMPOBAHUC MOJICKYJI OPraHMYCCKHUX BCHICCTB, Ha6JIIOI[eHI/I€ " OIMMCAHUC JEMOHCTPALIMOHHBIX OIIBITOB ITO
MMPCBPALICHNUIO OPraHUYCCKUX BCHICCTB IIPH HAI'PCBAHUU (HJ'IaBJ'ICHI/Ie, O6YFHI/IBaHI/IC n FOpeHI/IC).

YriieBogopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psiA. MeTaH 1 3TaH — NpocTeHIe MPeICTaBUTENN AJIKAHOB: (PU3UUECKUE U XUMUYECKHE
CBOICTBa (peaKIuy 3aMEIIECHNs U TOPEHUsI ), HAXO0XKJIEHUE B PUPOJIE, TOIYyUEHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psifl. DTUIIEH U MPONUJIEH — IPOCTEHIINE MPEICTaBUTENN AIKEHOB: (PU3NYECKHE U
XUMHUUYECKHE CBOMCTBA (peaKuu THIPUPOBAHMS, TAIOT€HUPOBAHUS, THIpaTalliy, OKUCIIEHUS U MOJIMMEPU3alliN ), TOJIy4€HHNE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u MmetunOyraaueH-1,3: cTpoeHre, BaXKHEUIIINE XUMUYECKUE CBOMCTBA (PEaKIIUs TTOJIMMEPHU3AIIIH ).
[TomyyeHne CHHTETUYECKOTO KayuyKa 1 pEe3UHBL.

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUN Psill. ALIETHIIEH — IPOCTEHIINI TpeACTaBUTENh AIKHHOB: COCTaB, CTPOEHHE,
buznyeckue 1 XuMHUYeCcKre CBOMCTBA (peakluy THIPUPOBaHUS, FaJIOT€HUPOBAHUS, THAPATAI[UH, TOPEHUS ), TOJyY€HUE U IPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, pu3ndyeckrue 1 XMMHUECKHUEe CBOMCTBA (peakiuy rajJoreHUpOBaHUs U HUTPOBAHUSA ), OTYYEHHUE U
npuMeHeHue. Tonyon: cocmaes, cmpoenue, usuieckue u Xumudeckue ceotcmea (peakyuu 2ai02eHupo8anus U HUmMpOGaHus), noayderue u
npumenerue. TOKCUYHOCTb apeHOB. | 'eHeTHYeCcKast CBSI3b MEXy YIIIEBOJAOPOJAMHU, IPUHAIEKAIMMY K Pa3JINYHbIM KJIaCCaM.



[TpupoaHbIe HCTOYHHUKH YIIeBOAOPOAOB. [Ipuponnslii ra3 u nomytHele HedTsaHbIe ra3sl. HedTs 1 €€ mpoucxoxnenue. CriocoObl
nepepadoTKU HEPTU: EPEroHKa, KPEKUHT (TEPMHUYECKUH, KaTAIUTHUECKU ), miuponu3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ NPOAYKTHI €ro nepepadboTKy.

OKCIepUMEHTAIbHBIC METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALllEHUI: 03HAKOMIIEHHE C 00pa3liaMHy MIacTMAacC, KaAydyKOB U PE3UHBI,
kosuteknuu «Hed1b» 1 «YT0Ib», MOJISITUPOBAHIE MOJICKYI YTIIEBOJAOPOIOB U TFAJIOTEHONPON3BOHBIX, TPOBEICHUE IPAKTHYECKON PAOOTHI:
MOJTyYEHHUE ITUJICHA U U3YYE€HHE €ro CBOMCTB.

PacuéTHpIe 3a1a4n.

Brraucnenus 1o YpaBHCHHIO XUMHYECKOMN pe€aKuuun (MaCCbI, O6’LéMa, KOJIMYCCTBA UCXOAHOT'O BCHICCTBA UJIU MTPOAYKTA PCAKIIHUHU 10
HU3BCCTHBIM MACCEC, O6’béMy, KOJMYCCTBY OAHOI'O U3 UCXOAHBIX BCIICCTB UJIU MIPOAYKTOB pCaKHI/II/I).

Kucaopojacoaep:kanme opranndeckne coeTnHeHnst

[IpenenpHble OHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOeHUE, PU3UUECKUE U XUMUYECKHE CBOMCTBA (PEAaKLIUU C aKTUBHBIMU
MeTaJulaMH, FaJIor€HOBOIOPOIaMH, TOPEHNUE), IPUMEHEHHE. BOJOpOaHbIE CBA3M MEXly MOJIEKyJIaMH clIUPTOB. [lelicTBUE MeTaHOIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoOroatoMHbIE CIIUPTHI. OTUJICHTTIUKOIb U TJIIMOCPUH: CTPOCHUC, (1)I/I3I/I‘IGCKI/IC 1 XUMHYECKHE CBOMCTBA (B3aHMOZ[eﬁCTBHe (¢{0)
HICJIOYHBIMU MCTAJUIAMHU, KAYCCTBCHHAS PCAKIHUA HA MHOTOATOMHBIC CHI/IpTLI). HeﬁCTBHe Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/IC rIMIepruHa 1
OTUJICHIJINKOJIA.

DeHOoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U XUMHUECKHe cBOMCTBa. TokcnyHoCcTh (eHomna. [Ipumenenue genona.

AJ'II)I[CFI/II[BI U KenioHbdl. CDopMaan[emn, anecTajlbJACruja: CTpoCHuE, q)HSI/I‘ICCKI/Ie 1 XUMHYECKHE CBOMCTBA (peaKIII/II/I OKHCJICHUSA U
BOCCTAHOBJICHH A, KAUCCTBCHHBIC pCaKL[I/II/I), MOJIYy4YCHHUC U ITPUMCHCHUC.

OIIHOOCHOBHBIC MMpEaACIIbHBIC Kap60HOBBIe KHUCJIOTHI. MypaBLI/IHa}I " YKCYCHasl KUCJIOTBI: CTPOCHHUC, (1)I/IBI/II-IGCKI/IC U XMMHYECKHE CBOMCTBA
(CBOIZCTBE[, OGI_I_II/IC JJIg KJIaCcCa KUCIIOT, pCaKIusd 3Tep1/1(b1/11<au1/11/1), NOJIYUYCHHUC U IPUMCHCHHUC. CTCapI/IHOBaH " OJICMHOBAas KHUCJIOTHI KaK
MPEACTAaBUTEIN BBICIINX Kap6OHOBI)IX KHUCIOT. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIIECC HeﬁCTBHe.

CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['naponu3 cnoxubix 3¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos.
buonornueckas posb JKUPOB.



YrieBoabl: cocTaB, KiIacCU(PUKAIUS yIIIeBOJ0B (MOHO-, IU- M MOJIHCAaxXapuIbl). [ TF0K03a — MpocTelImii MOHOCaxapuI: 0COOEHHOCTH
CTPOCHHS MOJICKYJIbI, (PU3MYECKHE U XUMUYECKUE CBOMCTBA (B3auMoericTBre ¢ ruapokcuaom Meau(1l), okucieHnrne aMMuadHbIM pacTBOPOM
okcuna cepedpa(l), BocctaHoBeHUE, OpOKEHHE IIFOKO3bI), HAXOXKIEHUE B IPUPOJIE, IPUMEHEHHE, Orojoruueckas poiib. @OTocHHTES.
®pyKTO3a KaK U30MEP IITFOKO3BL.

Kpaxman u nenmronos3a kak npupoAHbie nmoumepbl. CTpoeHHe KpaxMala U 1eJUTi0J103bl. PU3nyecKre U XUMUYECKUE CBOMCTBA Kpaxmarna
(ruaposin3, KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTAIbHbBIC METO/Ibl U3YYEHUS BEIIECTB U WX MPEBPAlllEHUI: TPOBEACHHE, HAOII0IEeHUE U OMMCAHUE IEMOHCTPALIMOHHBIX
OTIBITOB: TOPEHHUE CIUPTOB, KAYECTBEHHBIE PEAKIIH OJTHOATOMHBIX CIIUPTOB (OKUCIIeHUE 3TaHona okcuaoM menu (1)), MHOroaTOMHBIX CIMPTOB
(B3aumoericTBue riuiepuna ¢ ruapokcuaoMm meau(Il)), anpaeruaos (OKUCIeHHEe aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapokcuiom
meau(Il), B3aumopeiicTBue kpaxmaia ¢ HOJ0M), IPOBEIECHNE IPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KHUCIIOTHI.

Pacuérhbie 3a1a4u.

Brraucnenus 1o YpaBHCHHIO XHUMHYCCKOM peaKnuu (MaCCLI, O6’béMa, KOJIMYCCTBA UCXOAHOTO BCHICCTBA UJIH MTPOAYKTA pECaKIIHUHU 110
HN3BCCTHBIM MaAcCCE, 06T)éMy, KOJIMYCCTBY OJJHOI'O U3 UCXOAHBIX BEIICCTB WJIHU IMIPOAYKTOB peaKHI/II/I).

A30TcoepKale OpraHuYeCcKue COeTMHEHUSI.

AMHMHOKHUCIIOTHI Kak aM(pOTEepHbIE OpraHudecKkrue coeuHeHus1. Du3nueckre 1 XMMUIECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IPUMEPE
rmirHa). bruomornueckoe 3HaueHHE aMUHOKHUCIIOT. [lenTuasl.

benku kak npupoHbie BEBICOKOMOJIEKYIJIIpHBIE coenHeHus. [lepBuyuHas, BTOpUUHAs U TPETUYHAS CTPYKTypa OeIKOB. XUMUYECKHE
CBOMCTBa OJIKOB: TMJPOJIN3, ACHATYPAlUsl, KAUeCTBEHHbIE PEAKIIMU Ha OEJIKH.

DKCTepUMEHTAILHBIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBPAIICHUN: HAOIIOIEHUE U OMICAHNUE JEMOHCTPAIIMOHHBIX OMBITOB:
JeHaTypaiusi 0eJIKOB IMPU HArPEBaHWH, [IBETHBIC PEAKIIMHU OCITKOB.

Bbicokomosieky IsipHbIe COeIUHEHUS

OCHOBHBIC TTIOHITUS XUMUH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁI MOHOMCD, IMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMCPHU3allnu,
CpCaHsAA MOJICKYJIApHAs Macca. OCHOBHBIC METOJIbI CUHTEC3a BBICOKOMOJICKYJIIAPHBIX CO@I[I/IHGHI/Iﬁ — [MOoJIMMEpHU3alnA 1 NIOJTUKOHACHCAIIH .



3KCHCDI/IMGHT3HLHLIG METOJIbl M3YVUYCHHUS BEILIECTB U MX IIPEBPAIICHUN: 03HAKOMJICHHE C O6p8.3LIaMI/I MMPUPOAHBIX U NCKYCCTBCHHBIX
BOJIOKOH, IJIACTMACC, Kay4YKOB.

MexnpeaMeTHEIE CBA3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H PU U3yuyEeHUU opraHndeckoil xumuu B 10 ki1acce oCyIliecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHbIX NOHATHUH, TaK U MOHATUH, SBIIAIOLIMXCS CUCTEMHBIMU JJIs1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTI'O
LUKJIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TIOHATHS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHATN3, CHHTE3, KJIACCU(PUKALIUS,
MEePUOIUYHOCTh, HAOJI0IEHNUE, U3MEPEHHE, SKCTIEPUMEHT, MOJICTTUPOBAHHE.

®duznka: MaTepusi, SHEPTUsi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUI YPOBEHb, BELIECTBO, TEJI0, 00bEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NYECKUE BEIUYNHBI U €AUHUIBI UX U3MEPEHUS.

Bbuonorus: knerka, opranusm, 6uocgepa, 0OMeH BEIECTB B OpraHu3Me, GOoTOCHHTE3, OMOJIOrMUECKU aKTUBHBIE BellecTBa (Oenku,
YTJIEBOMBI, XKUPBI, (PEPMEHTHI).

["'eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOINIMBO, PECYPCHI.

TexHomorus: MUIICBBIC ITPOAYKTBI, OCHOBBI pAIMOHAJIBHOI'O ITUTAHUSA, MOIOIIUC CPEACTBA, JICKAPCTBCHHBIC 1 KOCMETHYCCKUC ITPCIIapaThI,
MaTepHralibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHX BOJIOKOH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA BA3OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHHUS 00YJarOIIMMHUCS ITPOTPaMM CpeIHEro o01iero oopa3oBanus (JIMYHOCTHBIM,
MeTanpeaMETHBIM U MpeAMETHbIM). HayuHo-MeToarueckoit 0CHOBOM Jisl pa3pab0TKH IUIaHUPYEMBIX PE3yIbTaTOB OCBOCHUS MTPOTrPAMM

CpeaHero o0mero 0opa3oBaHus SBISETCS CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTcTBHM C CUCTEMHO-AEATENHLHOCTHBIM MOAXO00OM B CTPYKTYpPE JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IpeIMeTa « XUMHUSI» Ha
YpOBHE CpeIHero o01iero 00pa3oBaHuUs BbIJIECICHbI CIEAYIOLINE COCTABIISIIOIINE:



OCO3HAaHUC 06y‘-IaIOH_[I/IMI/IC$I pOCCHfICKOﬁ Fpa)KI[aHCKOﬁ HICHTUYHOCTHU — I'OTOBHOCTH K CaAMOPAa3BUTUTIO, CAMOCTOATCIIBHOCTU U
CaMOOITPCACICHUTIO,

HaJIn4Yue MOTHBAIlUU K 06yT-IeHI/IIO;

[[EJICHAIIPABJIICHHOE PA3BUTHE BHYTPEHHUX YOKICHHUHN TMYHOCTH Ha OCHOBE KITIOUEBBIX IICHHOCTEH M UCTOPUICCKUX TPAIUIIUN 6a30BOM
HayKHU XUMUU;

TOTOBHOCTB M CITOCOOHOCTH 06y‘laI-OH_II/IXCH PYKOBOACTBOBATLCA B cBOCH ACATCIIBHOCTH HEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMM,
MpucCymunumMun [IEJIOCTHOM CUCTEME XMMUUECKOTO O6pa30BaHI/I${;

HaJIM4YHUC ITPAaBOCO3HAHUS 9KOJIOTUYECKOM KYJIbTYPbI U CIIOCOOHOCTH CTABUTH LHCJIU U CTPOUTD JKU3HCHHBIC IIJIAHBI.

JInyHOCTHBIC PE3yJIbTaThbl OCBOCHUS MPEAMETA «XUMUS OJOCTUTAIOTCS B €UHCTBE yqe6H0171 U BOCITMTATEILHOU AESITEILHOCTHU B
COOTBCTCTBUH C TYMAHHUCTUYCCKUMHU, COONUOKYJIIbTYPHBIMHU, IYXOBHO-HPABCTBCHHBIMH LICHHOCTAMU U NACATTAMU pOCCI/II\/JICKOFO TpaXJ1aHCKOI'O
O6H_ICCTBa, INPUHATBIMHA B O6H.[€CTB€ HOpMaMHU U IIpaBHJIaMH ITIOBCACHUA, CHOCO6CTBYIOH_II/IMI/I nponeccaM CaMOITIO3HaHHA, CAMOPAa3BUTHA U

HPAaBCTBCHHOI'O CTAHOBJICHHUA JINYHOCTH 06yqa101111/1xcs1.

JIn4HOCTHBIE pe3yNbTAaThl OCBOCHUS NMPeAMETa « XUMUS» OTPakaroT CPOPMUPOBAHHOCTD ONbITA TTO3HABATEILHON U PAKTUUECKOMN
JEeSATENIbHOCTH 00Y4aroIIMUXCs M0 peaTu3alii IPUHATHIX B OOLIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS
OCO3HaHHUA 00Yy4JaroIMMUCS CBOMX KOHCTUTYIIMOHHBIX MTpaB M 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPABOIIOPSIKY;
IIPEACTABJICHNS O COLMAIBHBIX HOPMAaX U IIpaBUjIaX MEKJINYHOCTHBIX OTHOIICHHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTHU ITPHU CO3JIaHUN qu6HLIX IMPOCKTOB, pCLICHUU y‘-IC6HBIX M IMO3HaBaTCJIBHBIX 34144,
BBITTOJTHCHUHU XUMUUYCCKHX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JPYTUX IPU aHAIU3€ Pa3IUYHbIX BHI0B yueOHON
JeATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTUTAHUS:



ONCHHOCTHOI'O OTHOHICHUS K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTO OTEYECTBECHHOM XUMUH,

YBAXXCHUS K IIPOUECCY TBOPUCCTBA B obOnacTu TEOpUHN U NPAKTUICCKOTO IIPUMCHCHUA XUMHHU, OCO3HAHH TOI'O, UYTO JOCTUIKCHHUSA HAYKU
CCTb PE3YJIbTAT AJIUTCIIbHBIX H3,6JHOI[CHI/II71, KPOINOTJIMUBLIX SKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPpYy/Jda y‘IéHbIX " IIPAKTUKOB;

HHTEPCCA U MMO3HABATCIIbHBIX MOTHUBOB B IMOJIYYCHHUU W MOCJICAYIOIEM aHAJIN3C I/IH(i)OpMaI_II/II/I 0 NCPCAOBBIX JOCTUIKCHUAX COBpeMeHHOfI
OTEYCCTBEHHOM XHUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:
HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTHU OLCHUBATL CUTyalluH, CBA3AHHBIC C XUMUYCCKUMU SABJICHUAMU,
U IPpUHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTUPYSACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U IICHHOCTHU;

TOTOBHOCTH OLICHMBATBL CBOE MOBEJCHUE U MMOCTYIIKHU CBOUX TOBapI/IH_[eﬁ C mo3uIui HPaBCTBCHHBIX U ITPABOBBLIX HOPM U OCO3HAHHEC
HOCHGI[CTBI/Iﬁ 9TUX ITOCTYIIKOB;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

MOHUMAaHMS LEHHOCTEN 3/J0pOBOro U 6€30MacHOro 00pa3a KM3HU, HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY
bu3nyeCKOMY U ICUXUYECKOMY 37]0POBbIO;

coOroieHHst mpaBuil 0e301acHOro oOpallieHus ¢ BeIeCTBaMU B ObITY, TOBCEIHEBHOM JKU3HU U B TPYAOBOH J1E€ATEIbHOCTH;

MOHUMAaHUS IEHHOCTU MIPAaBUJI MHAUBHIYALHOTO M KOJUIEKTHBHOTO 0€30MacHOTO MOBEICHHUS B CUTYAIUAX, YTPOXKAIOIINUX 37I0POBBIO U
JKU3HU JTI0JICH;

OCO3HAHUS MOCIIEACTBUI U HENPUATHS BPEAHBIX MPUBLIYEK (YIIOTPEOICHHMS alIKOT0JIst, HAPKOTUKOB, KYPEHHS);
5) TPy10BOT'0 BOCIIMTAHMS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘Ie6H0-HCCHCHOBaTCHLCKOﬁ ACATCIIBHOCTH, 06I_I_ICCTBGHHO HOHCSHOﬁ, TBOp‘-ICCKOfI U Apyrux
BUAax ACATCIBbHOCTH,



YCTaHOBKH HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3374 COLMAIbHON HAMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);
MHTEpeca K MPaKTUUECKOMY U3YUEHHIO MPOQECCHil pa3IMiyHOro poja, B TOM YHCIIe HAa OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUH 110 XUMUU;
YBa)XEHUS K TPYY, JIOASIM TPyJa ¥ pe3ybTataM TPYAO0BOMl 1€ TeIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBUAYAIBHON TpaeKTopuu oOpa3zoBaHus, Oyayiiei npoheccuu 1 peain3aiui cOOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS
9KOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOLICHUS K IPUPOJIC, KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU Ha 3eMIie;

MMOHUMAaHUS IJI00ATBHOTO XapaKTepa AKOJIOTHISCKUX POOIIeM, BIUSHUSA YKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJTHON U
COITMAIBHOU CPEJIbL;

OCO3HaHHuA H€06XO,Z[I/IMOCTI/I HUCHOJIb30BAHMS JOCTHKECHUN XUMUU JJIs PCUICHUA BOIIPOCOB PALIMOHAJIBHOT'O IIPUPOAOITIOJIb30BAHM,

AKTUBHOT'O HETIPUATHS ASUCTBUM, MPUHOCALINX BPEJ OKPYKAIOLIEH MPUPOTHON Cpesie, YMEHHs TPOrHO3UPOBATh HEOIAroNpHATHbIE
JKOJIOTHYECKHE MMOCIEACTBUS IPEANPUHAMAEMBIX AEVCTBUI U IIPEIOTBpAIIATh UX;

HaJIMYUS Pa3BUTOrO SKOJIOIMUYECKOTO MBIIUIEHHUS, SKOJIOTUYECKOHN KYIbTYpPBI, OIbITA JESTEIIbHOCTH SKOJIOITMUYECKON HaNpaBIeHHOCTH,
YMEHHMSI pyKOBOJICTBOBATHCSI MU B [103HABATEIbHON, KOMMYHUKAaTUBHOMN U COLMANIbHOMN MPAKTUKE, CIOCOOHOCTH M YMEHUS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOpoOoHH;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMaHMs CelU()UKN XMMUU KaK HayKd, OCO3HAHUs €€ poiiu B (POPMUPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUH
IIEJIOCTHOTO MPEJCTAaBICHNUS 00 OKpYXKAIOIeM MHUPE KaK O €IMHCTBE MPUPOIbI M YesIOBeKa, B TO3HAHUU NMPUPOIHBIX 3aKOHOMEPHOCTEN U

pelIeHny mpobsieM COXpaHEeHUsI MPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO00H 3HAUMMOCTH XUMUU JIJIsl COBPEMEHHOW IUBUIIM3AIMH: B €€ T'YMaHUCTUYECKOW HAIIPABJIEHHOCTH U BaKHOM poJIH
B CO3JIaHMH HOBOM 0a3bl MaTepHAIbLHON KYJIBTYpPHI, pEIICHUH IN100aIbHBIX MPO0IeM YCTOWYMBOTO PA3BUTHS YE€JIOBEYECTBA — CHIPHEBOH,



SHEPreTUYeCKOM, MUILEBOM 1 SKOJIOrHYeCKON 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIICUEHUH YCIOBUN YCIIEUTHOTO TPYyaa U
HKOJIOTHYECKU KOM(OPTHOMN KU3HU KaXI0TO WieHa 00IIECTBa;

GCTGCTBGHHO-HaY‘{HOﬁ rpaMOTHOCTH: TIOHUMAaHUSA CYIIHOCTHU MCTOAOB IMO3HAHUA, UCITIOJIb3YCMbIX B CCTCCTBCHHBIX HAYyKaX, CIIOCOOHOCTH
HCII0JIB30BAaTh IIOJTY4aCMbIC 3HAHUA IJIA aHAJIM3a U 00BSACHEHHUS ABICHUI OKpYXaromero Mupa u rmpoucxoasaiux B HEM HBMeHCHHﬁ, YMCHUA
JACJ1aTh 000CHOBAHHBIE 3aKJIIOYCHUS Ha OCHOBE HAay4YHBIX (baKTOB 1 UMCHOIUXCA JAHHBIX € HCJIBIO MOJIYYCHUA TOCTOBCPHBIX BBIBOIOB,

CIIOCOOHOCTH CaMOCTOSTEILHO MCIIOJIb30BaTh XUMUYCCKUEC 3HAHUS JJId pCIICHU A HpO6JICM B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX;

HHTCPECCA K IMO3HAHWIO U HCCJIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTHU M CITOCOOHOCTH K HCIIPEPBIBHOMY 06paSOBaHI/II-O u caM006pa30BaHmo, K aKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAaHUM 110 XMMHUHU B
COOTBETCTBHHU C ) KU3HCHHBIMU HOTpe6HOCT$[MI/I;

UHTEpeca K 0COOCHHOCTSIM TPYZAa B PA3IMYHBIX cepax mpoPecCHOHATHHOM eTeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI
MeTtanpeameTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO MpeaMeTa « XMMUS» Ha YPOBHE CPEHEr0 001ero o0pa3oBaHus BKIIOYAIOT:

3HaUUMBIE IS (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS MEXKIUCIUTUTMHAPHBIC (MEKIIpeIMETHBIE) OOIIIeHAYYHbIE TIOHATHUS,
OTpaXKaIoIINE 1ETOCTHOCTh HAYYHOM KapTUHBI MUpPa U CIeM(UKY METOI0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepus,
BEIIIECTBO, DHEPT U, SBIICHUE, NIPOIIECC, CUCTeMa, HayYHbIN (haKT, IPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, HCCIIET0BaHNE,

HaOJII0/IeHUE, U3MEpPEHUE, SKCIIEPUMEHT U JPYTHE);

YHHMBEpCcalbHbIEe yueOHbIe NelcTBUS (TI03HaBaTeNbHbIE, KOMMYHUKAaTUBHbBIE, PETYJISTUBHBIE), 0OecreunBarome GopMUpoBaHue
(GyHKIIMOHAIBHOW IPaMOTHOCTH U COLIMAIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTH 00YUaIOUINXCS UCIOJIB30BATh OCBOEHHBIE MEXAUCHIUIIIIMHAPHBIE, MUPOBO33pEHUYECKUE 3HAHUS U YHUBEpPCaIbHbIE yueOHbIE
JEICTBUS B IO3HABATEILHON U COLIMATIBHON IIPAKTHKE.

MeTaHpe,Z[MCTHBIC PE3YIbTAThI OTPAKAKOT OBJIAICHUC YHUBCPCAJIbHBIMU y‘le6HBIMI/I MMO3HAaBaTCIbHBIMH, KOMMYHUKATUBHBIMU U
PEryJIsITUBHBIMU )ICP'ICTBI/ISIMH.

OBaagenue YHUBEPCAJIbHBIMHA y‘leﬁHbIMl/l NnNo3HaBaTeJdbHbBIMU HEﬁCTBHHMH:



1) 6a3oBble JIOTUYeCKHE TeCTBUSA:
CaMOCTOSITEIIbHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;

OMpeCACIIATh LEIN ACATCIBHOCTH, 3aJaBas napaMETpPhbl U KPUTCPUHN UX JOCTUKCHUA, COOTHOCUTDH PE3YJIbTATHI ACATCILHOCTH C
IIOCTAaBJICHHBIMU LCJISAMU,

HCII0JIB30BAaTh IIPU OCBOCHUU 3HAaHUH HpI/IéMBI JIOTMYCCKOI'O MBIIJICHUS — BBLACIIATD XaPAKTCPHBIC ITPU3HAKU MOHATHH U YCTaHaBJIMBATb
HX B3aMMOCB3b, UCIIOJIB30BATH COOTBCTCTBYIOIIUC MTOHATHUA I 00BACHEHNS OTACIBbHBIX (baKTOB n HBHGHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN JJId KJ'IaCCI/I(l)I/IKaHI/II/I BCHICCTB U XUMHWYCCKHUX peaKHHﬁ;
YCTaHAaBJIMBATb NPUYHUHHO-CJICACTBCHHLIC CBA3U MCKAY NU3YUACMBIMU SABJICHUAMMU,

CTPOUTD JIOTUYCCKUEC PACCYKICHUA (I/IHZIyKTI/IBHI)IC, JACAYKTUBHBIC, 110 aHaJIOFPIPI), BbIABJIATH 3aKOHOMCPHOCTH U IIPOTUBOPCHUA B
pacCMaTpUuBaACMBIX SIBJICHUAX, q)OpMy.]II/IpOBaTB BBIBOAbBI U 3aKJIFOUYCHU S,

IMPUMCHATH B IPOUCCCC MMO3HAHWsA, UCITIOJIb3YCMbIC B XUMUN CUMBOJIMYCCKUC (3HaKOBI>Ie) MOACIH, Hp€06paSOBI)IBaTI) MOJCIBbHBIC
MMPEACTaBJIICHUSA — XUMHUYECKHUI 3HAK (CI/IMBOJ'I) QJIEMCHTA, XUMHWYCCKas (I)opMyna, YpaBHCHHC XUMHYECKOMN pCaKknuu — Ipu peIICHUN y‘{e6HLIX
IMMO3HABATCJIbHBIX U MPAKTUYCCKUX 3ada4, IPUMCHATH Ha3BAHHBIC MOJICJIIbHBIC IMTPCACTABICHUSA AJI BBISABJICHUA XAPAKTCPHBIX IMMPHU3HAKOB
N3Yy4aCMbIX BCHICCTB U XUMHWYCCKUX peaKHHﬁ.

2) 0a3oBbIe HCCIeA0BaTENIbCKUE 1eliCTBUS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHIl;

q)OpMy.]'II/IpOBaTB OEJIM 1 3aJa49M UCCIICJO0BaHUs, HCITOJIb30BATh ITOCTABJICHHBIC U CAMOCTOATCIIBHO C(bOpMy.TIPIpOBaHHI)Ie BOITPOCEHI B
KauCCTBC MHCTPYMCHTA MMO3HAHWA U OCHOBBI JJIs1 q)OpMI/IpOBaHI/IH THUIIOTE3ELI 11O MPOBCPKE MPAaBUIIbHOCTU BBICKA3bIBACMBIX Cy)K,[[CHPIfI;

BJIa/IETh HABBIKAMHU CAMOCTOSITEILHOTO IJIAHUPOBAHUS U IIPOBEIEHUS YUEHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMUS
HaOJII01aTh 3@ XOJIOM IIPOIIECCa, CAMOCTOSITENBHO IPOTHO3UPOBATh €T0 PE3YJIbTaT, (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHUS, COCTABIATh 00OCHOBAHHBIN OTUYET O MpOeTaHHOH padoTe;

HpI/IO6peTaTB OIIBIT y‘IeHI/IquKOﬁ HCCHCHOB&TCHBCKOﬁ u HpOCKTHOfI ACATCIIBHOCTH, ITPOSBJIIATH CIIOCOOHOCTDH U TOTOBHOCTD K
CaMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCIICHUA IMTPAKTUYCCKUX 3ada4, IPUMCHCHHUIO PAa3JIMYHbIX MCTOJOB ITIO3HAHUA.



3) padorta ¢ nHpopManmeii:
OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAINH (HayYHO-TIOMYJIIPHAS INTEPaTypa XMMHUUECKOTO COJICPKAHUS, CIIPAaBOYHBIC
nocoOwusi, pecypcbl UHTepHETa), aHATU3UPOBATH HHPOPMALIUIO PA3ITUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHUECKH OIICHUBATH €€

JOCTOBCPHOCTDh U HEIIPOTHUBOPCUNBOCTD,

bopMyIUpOBATh 3aMPOCH] U MPUMEHATH PA3TUYHbIE METO/IbI IIPU MOKUCKE U 0TOOpE MH(pOPMALIUK, HEOOXOAUMOM /ISl BBIMOTHEHUS
y4eOHBIX 3a71a4 ONpeeNEHHOTO THIIA;

HpI/IO6peTaTb OIIBIT UCITIOJIb30BaHUA I/IHCI)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHbIX TEXHOJIOTHH U PA3JIMIHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBLHYIO POpMY IpecTaBiIeHus] HHPOpMAIH (CXeMbl, TpaduKy, TUarpaMMBbl, TAaOJIUIbI, PUCYHKU U
Apyrue);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA IMPHU padOTe ¢ XUMUYIECKOW MH(DOPMALIHEH: TPUMEHSATh MEKIIPEIMETHBIC
(pusmyeckue U MaTeMaTHUECKHE) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

HCIIOJIB30BAaTh U Hp606paSOBbIBaTB 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'JIAJHOCTH.
OBjaagenue YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JelCTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXk/1aeMOI TEMbI B XO/1€ JUAJIOTa
W/WJIHA TUCKYCCHUHU, BBICKA3bIBATh UieU, (OPMYIUPOBATH CBOM MPEATIOKEHNS OTHOCUTENBHO BBIMOTHEHUS MTPEITI0KEHHON 3a/1a4H;

BBICTYIIaTh C IIPE3EHTALIMEN PE3YJIBTATOB I103HABATEIBHON JEATEIBHOCTH, IOJYUYEHHBIX CAMOCTOATEIBHO UIIM COBMECTHO CO
CBEPCTHUKAMM IIPU BBIMOJIHEHUH XMMUYECKOT0 KCIIEPUMEHTA, TPAKTUYECKON pabOThI MO MCCIIEeI0OBAaHUIO CBOMCTB N3y4aeMbIX BEILECTB,
peanuzanuu yueoHoro MpoekTa u (opMyJIupoBaTh BHIBOJIBI
10 pe3yNbTaTaM MPOBEAEHHBIX UCCIEI0BAHUHN IMyTEM COTTIACOBAHUS MO3UIIUI B X0/ 00CYKACHUS 1 0OMEHAa MHEHUSIMH.

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA PEryJasiTUBHBIMUA HeﬁCTBHﬁMHZ



CaMOCTOSITENIbHO TJIAaHUPOBATH U OCYIIECTBIISITH CBOIO NMTO3HABATENIbHYIO JEATEIbHOCTD, ONPEEIsis e€ 1eJId U 3a/1a4i, KOHTPOJIUPOBATh U
10 Mepe HEOOXOAUMOCTH KOPPEKTHUPOBATH MPEJIaraeéMbIi allTOPUTM JICHCTBUH MPU BHITIOTHECHUH YU€OHBIX M UCCIICIOBATEIILCKHUX 3a/1a4,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCOO UX PELIeHUs C YUETOM MOTyYEHUsI HOBBIX 3HAHUM O BEIIECTBAX U XMMHUUYECKHUX PEaKIIMSIX;

OCYIICCTBIIAATD CAMOKOHTPOJIb CBOCH JACATCIIBHOCTH Ha OCHOBE CaMOaHaJIn3a U CaMOOILICHKMH.

INPEJIMETHBIE PE3YJIBTATbBI
[TpenmeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs OTPaXkaroT:

c(OpPMHPOBAHHOCTb NPEACTABICHNUN O XUMUYECKOM COCTaBIISIIONIEH €CTECTBEHHO-HAyYHON KapTUHBI MUPA, POJIM XMMHUHU B TIO3HAHUU
SIBJICHUI TIPUPOABI, B (GOPMUPOBAHUH MBIIUICHHS U KYJIbTYPHI IMYHOCTH, €€ (PyHKIIMOHATHLHON TPAMOTHOCTH, HEOOXOIMMOH [T PeILICHHS
IPAaKTUYECKUX 3a/1a4 U KOJOIMYECKU 0OOCHOBAaHHOTO OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IIPUPOJIHOM Cpejie;

BJIQ/ICHUE CUCTEMON XUMUYECKUX 3HAHHM, KOTOpask BKIIOYAET: OCHOBOIOJIATAIOIINE MOHITHUS (XUMHUYECKUN DJIEMEHT, aTOM, SJICKTPOHHAs
000J10YKa aToMa, MOJIEKYJIa, BAJICHTHOCTH, AIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKAs CBsI3b, CTPYKTYpHas Gpopmyia (pa3BEpHyTas u
COKpal&HHasi), MoJib, MOJISIPHAsl Macca, MOJISIPHBIN 00bEM, YIIIEpOIHBIN cKeneT, PYHKIMOHAIbHAS TPYIa, paJuKall, H30Mepus, U30MEPHI,
TOMOJIOTMUECKUHN Psifl, TOMOJIOTH, YIJIEBOAOPO/Ibl, KUCIOPO/I U a30TCOAEp KAILNE COSUHEHHS, MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI); TEOPUU M 3aKOHBI (TEOpHUsl CTPOEHUS OpraHuyeckux BemecTB A. M. ByTiiepoBa, 3aK0oH COXpaHeHUs
Macchl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN A3bIK XUMHUH; MUPOBO33PEHUECKHE 3HAHNUS, JIEXkKAIlle B OCHOBE TOHUMAaHUS IPUUYNHHOCTH
U CUCTEMHOCTH XMMUYECKHX SIBIICHUM, (PaKTOJIOTHUYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, NOJIYYEHUN U O€301MaCHOM UCIIOIb30BaHUH
BaXHEHMIIINX OPraHNYEeCKUX BELIECTB B ObITY M MPAKTUYECKON IEATEIbHOCTH YEJI0BEKa;

Cq)OpMHpOBaHHOCTB yMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC IPU3HAKU HOHSITI/IfI, YCTaHABJIMBATb UX B3aMMOCBA3b, UCIIOJIB30BATh
COOTBCTCTBYIOIIHEC IMOHATHSA ITPU OMMUCAHUHN COCTaBa, CTPOCHUA U npeBpameHMﬁ OpTraHU4Y€CKUX COGI[I/IHGHI/II\/'I;

c(hOpMHUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUUECKYIO CUMBOJIMKY IS COCTABIICHUSI MOJIEKYIISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaI&HHON) pOopMyJ1 OPraHUYECKUX BELIECTB U YPAaBHEHUI XMMHUYECKUX PEAaKLUi, N3rOTAaBIMBATh MOJEIH MOJIEKYJl OPTraHUYECKUX BELIECTB
JUTSL WILTIOCTPALKA X XUMHYECKOTO M IIPOCTPAHCTBEHHOTO CTPOEHNS;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAJICKHOCTh U3YUYEHHBIX OPIraHUYECKUX BEIIECTB [0 UX COCTaBY U CTPOEHUIO K
oTpeIeNIEHHOMY KJIacCy/TpyIIe COeANHEHHH (YriIeBOIOPO/Ibl, KHCIOPOJI M a30TCOAEPIKAIIME COSAMHEHNUS, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHUS ), TaBaTh UM Ha3BaHUs 1o cucreMatndyeckoid Homenkinarype (IUPAC), a Takxke npuBoAUTh TPUBHAIbHBIE Ha3BaHUS OT/IEIbHBIX



OpraHMYECKUX BEIIECTB (3TUJICH, IPOTNUJICH, alleTHIIeH, STUIICHTIIUKOIIb, TIIUIEPUH, (eHOI, popMalbIerul, alleTaabAerul, MypaBbUHas
KHCJIOTa, YKCYCHAsA KUCIIOTa, OJICMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIII0K03a, PPyKTO3a, KpaxMal, HEeJIII0I03a, TINLIUH);

c(OPMHPOBAHHOCTH YMEHUS ONPEICIATh BUIbI XUMUYECKOH CBA3H B OPTraHUYECKUX COCIMHEHUSX (OIMHAPHBIC M KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSTH IOJI0KEHUSI TEOPUHU CTPOSHHSI OpraHndeckux BemecTB A. M. ByrnepoBa i o0bsicHeHUs
3aBHCHUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUS MAacChl BEILIECTB;

c(hopMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh COCTAaB, CTPOCHUE, GPU3UIYECKHE U XMMUYECKUE CBOMCTBA TUITMYHBIX MIPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, TUJICH, MPONWICH, alleTuiieH, OytaaueH-1,3, metunoyraaueH-1,3, 6eH30i1,
METaHOJI, TAHOJI, STUJICHIJINKOIIb, TIUICPUH, (EHOJ, alleTaIbJICTH I, MypaBbHUHAS M YKCYCHAsI KUCIIOTBI, TJIFOK03a, KpaxMaJl, IIeJUII0JI03a,
AMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATh T€HETHUECKYIO CBS3b MEXKIY HUMHU YPaBHEHHUSIMH COOTBETCTBYIOIINX XUMHUECKUX PEAKIUH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEePU30BaTh HCTOYHUKH YTIIEBOAOPOAHOTO CHIPbs (He()Th, MPUPOIHBIN Ta3, yroib), CIIOCOOBI MX
nepepadoTKU U MPaKTHYECKOe IPUMEHEHUE MPOIYKTOB MepepaboTKy;

c(OPMHPOBAHHOCTb YMEHU TPOBOINUTH BBIYMCICHUS IO XMMUYECKUM YPaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA
WIM MIPOJYKTa Peakuu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BELLIECTB
WM TIPOJTYKTOB PEAKIIUN);

C(i)OpMI/IpOBaHHOCTI) YMCHI/II\/’I BJIaACTh CHCTEMOM 3HaHUI 00 OCHOBHBIX METOAaX HAYUYHOT'O ITO3HAHHS, UCITIOJIb3YCMbBIX B XUMHUU TTPpU
HN3YUCHUH BCUICCTB U XUMUUCCKHUX SIBIICHUI (Ha6J'IIO,I[eHI/Ie, HU3MCPCHUC, SKCTICPUMCHT, MO,Z[eJ'II/IPOBaHI/IC), HUCIIOJb30BaTh CUCTCMHBIC
XUMHYCCKUC 3HAHUSA OJId IPUHATUSA pCHIE:HI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUsAX, CBA3AHHBIX C BEHICCTBAMU U UX ITPUMCHCHUECM,

c(OpMUPOBAHHOCTh YMEHUH COOJII0/IaTh MTPaBHJIa MOJIb30BaHUS XUMUYECKOU MOCYI0M 1 1a00paTOPHBIM 000PYJOBAHUEM, A TAKXKe
npaBuiia 0OpaleHus ¢ BeIECTBAMU B COOTBETCTBUH C HHCTPYKIUSMH IO BBITOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIMOJHITh XUMHUYECKHI SKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHWH, MOJyUYCHHUE dTUJICHA U U3YUYCHHE €TO CBOMCTB, KAUYECTBEHHBIE PEAKITUN OPTaHUIECKUX BEIECTB, ICHATYpaIis OCIKOB IPH
HArpeBaHUU, [IBETHBIE PEaKIIUK OETKOB) B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU 0€30MacHOCTH MpU 00pallleHnH C BeIeCTBAMU U
1abopaTOpHBIM 000PYI0BAHUEM, TIPEACTABIISITH PE3YJIbTAaThl XUMHYECKOTO SKCIIEPUMEHTA B (hOpME 3aMMCH YpaBHEHUH COOTBETCTBYIOIINX
peakiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OpPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATM3UPOBATH XUMUUECKYIO HH(OPMAIIHIO, TOTYyIaeMyI0 3 pa3HbIX HCTOYHHKOB (CpeIcTBa
MaccoBoii nHpopmanuu, MHTEpHET U APYTrHX);

c(hOpPMUPOBAHHOCTh YMEHUH COOJIIOIaTh TIPABHIIA YKOJIOTUIECKH IIeJIECO00PA3HOT0 TIOBEICHNUS B OBITY U TPYIOBOH JIEATEIHHOCTH B
LEISAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOJHOMN Cpe/ibl, 0CO3HABATH OITACHOCTh BO3JICHCTBHS HA JKUBbIE OPTraHU3MBI
onpeAeEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs cMbIC mokasarens [1JIK, moscHsATh Ha mpuMepax criocoObl YMEHBIIICHUS U
MIPEIOTBPALIEHUS X BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIA O6y‘laI-OH_II/IXCH C OI'pPaHUYCHHBIMU BO3MOKXHOCTAMU 300POBbA: YMCHHUC IIPUMCHATDb 3HAHUWA 00 OCHOBHBIX JOCTYIIHBIX METOAAaX
IIO3HAaHUs BEIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUTSL CJICTIBIX M CITA0OBUAIINX 00yUYarOIIUXCsl: YMEHHE HCIIONIb30BaTh PelibeHO-TOYCUHYIO cucTeMy obo3HaueHuit J1. bpaiins s 3anucu
XUMUYECKUX (HOPMYII.

TEMATHYECKOE IINTAHUPOBAHHE

Ne HanMeHOBaHue pa3ziesioB U TeM NPOrpaMMbl KosinyecTBO 4acoB JdyieKTpoHHbIE (UPPOBLIE)
n/n Bcero| KoHTposibHbIE llpakTHyeckue 06pasoBaTesibHble Pecypchl
paboThl paboThI
Pasgen 1. TeopeTuyeckre OCHOBBI OpraHUYeCKON XUMHUHU
1.1 |llpegmet opranuyeckoit xuMuu. Teopusi CTpoeHHUsT 3 https://hij.ru/

OpraHUYecKHx coefuHeHU A. M. BytiepoBa http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

UToro no pasgeny 3

Paszpges 2. YriieBoaopoabl

2.1 |llpepenbHble yraeBoA0PO/ibl — aJlKaHbl 2 https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

2.2 |HemnpeaenbHble yryieBoOA0pO/ibl: aTKEeHbI, aJKaJHUEHBDI, 6 1 https://hij.ru/

aJIKUHBI http://cbooks.narod.ru/

https://1sept.ru/



https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/

https://iu.ru/video-lessons

2.3 |ApomaTHyecKue yriaeBoJ0po/bl 2
2.4 |IlpupojHble HCTOYHUKH YTJIEBOJAOPOJOB U UX 3 https://hij.ru/
nepepaboTKa http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
HToro no pasgeny 13

Pasaen 3. Kuciopoacoaep:kauye opraHu4eckue coe JMHEHUA

3.1 |CnupTbl PeHoun 3 https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

3.2 |Anbaerusbl. Kap6oHOBbIE KUCAOTHI. C105KHBIE 3PUPBI 7

3.3 |YrsieBoabl 3

HToro no pasgeny 13

Paszpgen 4. A3oTcoaepxalye opraHmyecKye coeJUHeHUs

4.1 |AmMuHBL AMUHOKHUCIOTHL Besku 3 https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

UToro no pasgeny 3

Pa3zpe1 5. BbicOokoMoJIeKyJ/IIpHbIe COeJUHEHUS

5.1 |Ilnactmaccel. Kayuyku. BosokHa 2 https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Hroro no pasgeny 2
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https://iu.ru/video-lessons
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

~N N bW N~

. Poccuiickas anekrponHast mkouna. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u sxu3aby - https://hij.ru/

. IlonbopHa nuTepatypsl mo xumuutio - http://c-books.narod.ru/
. Kypnan " 1 cenrs10psa" - https://1sept.ru/

. Undoypok - https://iu.ru/video-lessons

. COOpHHK cTaTell 0 XMMHUYECKHX JIEMEHTAaX, WUTIOCTPUPOBAHHBII ONMCaHUeM dKcriepuMenToB. -http://www.periodictable.ru

IHHOYPOYHOE IIVNTAHUPOBAHMUE

Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTPOHHbIE
n/m Bcero| Kontposbhble | IpakTudyeckue | A3YIEHUA nu¢posbie
pa6oThl paboThl obpa3oBaTesIbHbIE
pecypchl
1 |llpegMeT opraHUYeCKOW XMMHH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAYEHUE
2 |Teopus cTpoeHUs OpraHUYECKUX coefuHEHUH A. M. 1
ByTJiepoBa, eé 0CHOBHbIE NOJIOKEHUS
3 |llpeactaBiieHue 0 KJaaccuUKAILMU OpTraHUYeCKUX 1
BellecTB. HoMeHk/1aTypa (cucTeMaTUdeckas) u
TpUBUAJIbHble HA3BaHUA OPraHUYeCKUX BelleCTB
4 |AsnKaHBI: COCTAaB U CTPOEHHUE, TOMOJIOTUYECKUH P, 1
5 |MeTaH ¥ 3TaH — NpoOCTeHIINe NPeACTaBUTENH aJIKAHOB 1
6 |AJIKeHbI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 |3TWJIEH U IPONUJIEH — NPOCTENILINE Npe/iCTaBUTENHN 1
aJIKEHOB
8 |llpakTuueckas paboTta Ne 1. «[losiyyeHHe aTUIeHA U 1 1
V3y4yeHHe ero CBOUCTB»
9 |AnkaaueHsl. ByTaguen-1,3 u meTuno6yTaaueH-1,3. 1

[TosrlydeHre CHHTETUYECKOr0 KayyyKa U pe3UHbI




Tema ypoka

KosimyecTBO 4acos

Bcero

KoHTpoJibHBIE
paboThI

[IpakTH4ecKue
paboThI

JaTta
W3y4eHUs

JJIeKTPOHHbIE

uudpoBbie
o6pa3oBaTesIbHbIE

pecypchl

10

AJIKMHBI: COCTaB U 0COOEHHOCTHU CTPOEHHUS],
rOMOJIOTHUYECKUH psA. AlleTUJIeH — NPOCTEUILUN
npejCTaBUTEb aJIKUHOB

11

BeryucyieHUs 10 ypaBHEHHUIO XMMUYECKOW peaKLiuu

12

ApeHbl: 6eH30J1 U TO1y0J1. TOKCUYHOCTh apEHOB

13

['eHeTHYecKas CBSI3b YIJIEBOA0PO/IOB, MPUHAJIEKALHUX K
Pa3/IMYHBIM KJIacCaM

14

[Iprpo/iHbIe UCTOYHUKY YTJIEBOAOPOA0B: IPUPO/HBIH a3
Y NIONyTHbIe HePTSAHbIE ra3bl, HePTh U MPOAYKTHI €é
nepepaboTKu

15

[IpupoaHble HCTOUHUKH YTJIEBOIOPO/I0B: MPUPOAHBIN ra3
Y MONyTHbIE HEPTAHbBIE ra3bl, HePTh U MPOAYKTHI €€
nepepaboTKU

16

KoHTpoJsibHas paboTa 1o pasjieny «YrjaeBo0poJbl»

17

[IpesiesibHbBIE OITHOATOMHbBIE CIIUPThI: METAHOJ U 3TAHOJI.
BozopozHas cBA3b

18

MHoroaToMHbIe CITUPThBI: 3TUJIEHTJINKOJIb U I'JINIEPHUH

19

®eHoJI: CTpOEHUE MOJIEKYJIBI, U3UYECKHE U XUMUYECKHUe
CBOMCTBA, NPUMEHEHHE

20

Anbperusbl: popManbaerus v alueTanabaerus. AeToH

21

OZlHOOCHOBHbIE Mpeie/ibHble KAPOOHOBbIE KUCJIOTHI:
MypaBbHHas U YKCyCHas

22

[IpakTruueckas pabota N2 2. «CBoicTBa pacTBopa
YKCYCHOM KUCJIOThI»

23

CTeapI/IHOBaH N OJIEMHOBAA KUCJIOThI, KaK IpeACTaBUTEJIN
BbICHIHNX Kap6OHOBbIX KHUCJIOT

24

Mbls1a Kak COJIM BbICIIMX Kap6OHOBbIX KHCJIOT, UX




Tema ypoka

KosimyecTBO 4acos

Bcero

KoHTpoJibHBIE
paboThI

[IpakTH4ecKue
paboThI

JaTta
W3y4eHUs

JJIeKTPOHHbIE

uudpoBbie
o6pa3oBaTesIbHbIE

pecypchl

Momolee JeHdCcTBUe

25

C1o3xHbIe 3QUPBI KaK IPOU3BO/HbIe KAPOOHOBBIX KHUCJIOT.
I'naposns cnoXHbIX 3GUPOB

26

XKupbl: ruiposins, npuMeHeHHe, 6U0JI0THYeCKasi POJib
YKUPOB

27

YryieBoibl: cocTaB, KiaccubuKalus. BaxkHel e
NpeCTaBUTEJIN: IJII0K03a, PPYKTO3a, caxapo3a

28

KanMaJI H [ eJIJIK0JI03d KaK IIPUPOJHbIE ITOJIMMEPDI

29

KoHTpoJsibHas paboTa no pasjeny
«Kucnopogconepxaiiye opranuyeckde coeJUHeHUsI» /
Bcepocculickasi npogepoyHas paboma.

30

O6uras xapaKTepHUCTHUKA a30TCOePKALIUX OPraHUYECKUX
coenvHeHul / Bcepoccuiickas npoBepo4Hasi paboTa

31

AMUHBI: METUJIAMHH U aHUJIUH

32

AMHHOKUCJIOTHI Kak aM(l)OTeprIe OpraHU4YeCKue
CoOeJMHeHHd, ux O0HOJIOTMYECKOE 3HaYEHHE. HeHTI/IﬂbI.
besku Kak IpUPOAHbIE BBICOKOMOJIEKYJIAPDHBIE
CoeJMHEHHA

33

OcHOBHbIE NOHATHUS XMMHUH BBICOKOMOJIEKYJISIPHBIX
coeJMHEeHUH

34

OcHOBHBbIE MeTO/[bl CHHTE€3a BbICOKOMOJIEKYJJAPHDbIX
COGAI/IHGHI/If/'I. HJIaCTMaCCbI, Kay4yKH, BOJIOKHA
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MPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJLHOM ITPOT'PAMMBI

o IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero o01ero
TPOBEPAEMOTO o0pa3zoBaHus
pe3yJbTara
1 TeopeTuueckue OCHOBBI OPIraHUYECKON XUMUHI
CdopMupoBaHHOCTH TPEACTABICHAN 0 XHMUYECKON COCTABJIAIONICH eCTECTBEHHOHAYYHOW KAPTHHBI MUPA, POJIM XUMHUH B TIO3HAHUH SIBIICHUH
1.1 MPUPOABL, B (POPMHUPOBAHUY MBIIUICHHUS U KYJIbTYPHI JINYHOCTH, €€ (PYHKIMOHATEHONW TPAMOTHOCTH, HEOOXOAMMOMU JIJIS PEeIICHHs IIPaKTHIEC-
KHX 33]a49 M 9KOJOTHIECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 3IIOPOBEIO M IPUPOJHON cpere
Brnanenne cucteMoil XUMUYECKUX 3HAHHH, KOTOPAst BKIIOYAET: OCHOBOIIONIATAIOIINE ITOHATHS (MOJIEKYIIa, BaJICHTHOCTD, 3JICKTPOOTPHIIATEb-
HOCTB, CTEIICHb OKHCIICHHS, XMMUYIECKasi CBs3b, MOJIb, MOJIIPHAS Macca, MOJLSIPHBINA 00BEM, YTIIEPOAHBIH CKeJeT, (hyHKINOHANbHAS TPYIIIIA,
paauKan, u3oMepus, U30MePbl, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YIIEBOJOPOIbI, KUCIOPO- U a30TCOJAepKAIUE COSAUHEHUS, OMOJIOTHUECKU
1.2 aKTUBHBIC BellecTBa (YIJICBOMBI, KUPBI, OCTIKN), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIAPHbIE COCTUHEHUS); TEOPHH U
3aKOHBI (TEOpHUSl XMMHUYECKOTO CTpOCHMsS opraHuueckux BemecTB A.M. ByTiepoBa), 3aKOHOMEPHOCTH, CHMBOJIHYECKUH S3BIK XHMUHU,
(bakTomOTMYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, TMOJNYYEeHHMH W O€30MacCHOM WCIONb30BAHUN BaXKHEHIIMX HEOPTraHMYECKUX
1 OpPTaHWYECKUX BEIIECTB B OBITY M MPAKTUIECKON IEATEIHHOCTH YSIIOBEKa
13 ChopMHpOBaHHOCTE yMEHHH BBIABIATH XapaKTEpHBIE IPU3HAKH HOI;I?[TI/If/i, yCTaHAaBIHBATh I/IVX B3aUMOCBSI3b, HCIOJB30BATh
COOTBETCTBYIOIIVE NOHATHS IIPH ONHCAHUHU COCTaBa, CTPOSHHS M IMPEBPANICHUI OpraHMYeCKIX COCTIMHECHIN
C(OPMUPOBAHHOCTh YMEHHH HCIIONB30BATh XMUMHYECKYI0 CHMBOIHUKY ISl COCTaBICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
1.4 COKpamEHHONW) (HOPMyYNT OpPraHWYECKUX BEIISCTB W YPAaBHEHHH XMMHUYECKUX pPEaKIHi, M3TOTABIMBATH MOAETH MOJEKYN OpTaHHYEeCKUX
BEIIECTB JUIS WILTIOCTPAIIMY UX XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS
CdhopMHEpPOBaHHOCTE YMEHHH YCTaHABIUBATH IMPUHAUICKHOCTh U3YUYCHHBIX OPTraHUYECKUX BEIIECTB MO MX COCTaBY M CTPOCHHUIO K Ompere-
1.5 NEHHOMY Kiaccy (TPYIIe) COSAWHEHUH (YTIIEBOIOPOIBI, KHCIOPOI M a30TCOACPIKAIINE COCAMHCHHS, BEICOKOMOJICKYISIPHBIC COSTUHEHN),
JlaBaTh UM Ha3BaHUsI 10 cuctematnieckoit Homenkiatype (IUPAC)
1.5 ChopMHUPOBAaHHOCTH YMEHHUS OMPEACISITH BUIBI XUMHUYECKOH CBSA3M B OPTaHUYECKUX COCTUHEHISX (OTMHAPHBIC U KPATHBIC)
ChopMHpPOBAaHHOCTE yMEHHS TPHMEHSATH: ITOJIOXKCHUS TEOPUH CTPOCHUS OpraHmdeckmx BemecTB A.M. ByrmepoBa mis oOBsCHEHUS
16 3aBHCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB
2 YraeBonoponsl. Kucnopoaconepskaiiye u a30TcojepKaliie OpraHuueckue coeInHeHns. BbICOKOMONEKYISIpHbIE COSMHEHUS
C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ MPpUBOAWUTH TPUBUAJIBHBIC HAa3BAHWA OTACIBLHBIX OPraHUYCCKHUX BCIIECCTB (3TI/IJ'I€H, MPOTIUJICH, AallCTUJICH,
2.1 STUIICHTIIUKOIb, TJIMIEPUH, (PEeHoN, (QopManbaerull, amneTalbJIeru]l, MypaBbHHAas KHCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBAas KHCIOTa,
CTeapHHOBasl KUCIIOTA, TII0K03a, PPYKTO3a, KpaxMal, IeJUTI0I03a, TIHINH)
2.2 ChopMHPOBaHHOCTE YMEHHUI XapaKTepH30BaTh COCTaB, CTPOCHHE, (M3WYCCKHE M XHUMHYCCKHE CBOWCTBA THITMYHBIX IPEACTABHUTEINCH




Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOTrPAMMBbI CPeIHEro 001ero
o0pa3zoBaHus

pa3MYHbIX KJIACCOB OPraHMYeCKHX BellecTB (MeTaH, 3TaH, JTWIICH, MPOIMWIEH, aleTuiieH, Oyraauen-1,3, metwnOyraauen-1,3, OeHsou,
METaHOJI, ITAHOJ, STHUJICHIJIMKOIIb, TIULEPHUH, (EeHOIN, aleTaabIeril, MypaBbUHas U YKCYCHas KHCJIOTBI, TJIFOK03a, KpaxMall, [eJUTHI03a,
AMUHOYKCYCHasl KHCJIOTa)

2.3

CchopMHPOBaHHOCTE YMEHHS WUIIOCTPUPOBATH TEHETHYECKYIO CBSI3b MEXKAY TUIHYHBIMH IPEACTAaBUTEISIMH PAa3IUYHBIX KIIACCOB
OPTaHMYECKHX BEIICCTB YPABHEHUSIMH COOTBETCTBYIOIINX XMMUYECKUX PEAKIHHA C HCIONb30BaHUEM CTPYKTYPHBIX (hOpMyIT

2.4

ChopMHUPOBAaHHOCTh YMEHUS XapaKTepPU30BaTh UCTOYHUKU YTJIEBOJOPOJHOTO ChHIpbs (HE(Th, MIPUPOAHBIN ra3, yrojib), CIOCOOB! UX Iepepa-
OOTKH U IPAKTUIECKOE IPUMEHEHHE IPOIYKTOB IepepabOoTKU

XuMus 1 )Ku3Hb. PacuéTel

3.1

ChopMHEpPOBaHHOCTH YMEHHUH BIIAIETh CUCTEMOH 3HAHUH 00 OCHOBHBIX METOaX HAYYHOTO IMO3HAHNUS, UCTIONB3YEMBIX B XHMUH IIPH U3yICHUH
BEIIECTB M XMMUYECKUX SIBICHUI (HaONIONCHWE, M3MEpEeHHe, HKCIEePHMEHT, MOIETHPOBAHKE), HCIOIH30BATh CHCTEMHBIC XUMHYECKUE
3HAHUS AJIs IPUHATHS PELIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalMSIX, CBSI3aHHBIX C BEIIECTBAMM U MX IPUMEHEHUEM

3.2

ChopMHEpOBaHHOCTH YMEHHI COOMIONATH MIPAaBUIIA MOIH30BAHMUS XUMUIECKOU MTOCYI0N U 1a00OpaTOPHBEIM 000pyJOBaHUEM, a TAKXKE TIPaBHIIA
oOpallieHusl ¢ BEIeCTBAMH B COOTBETCTBUHU C MHCTPYKIMSIMH IO BBITIOJTHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OMBITOB

3.3

CchopMHPOBaHHOCTE yYMEHMH IUIAHHPOBATh M BBHINOJHATH XHUMHUYECKHI SKCHEPHUMEHT (IIPEBPAIIECHUS] OPraHWYeCKUX BEIIECTB IPH
HarpeBaHUY, IONYyYCHHE 3THJIEHA U M3y4YEHHE €ro CBOICTB, KAaUECTBEHHBIC PEAKLMM OPTaHHYECKHX BEIIECTB, JCHATYpalus OENKOB NpH
HarpeBaHUM, [IBETHBIC PEAKLUM OEJIKOB) B COOTBETCTBMU C MpaBWJIAMH TEXHHKHM O€30IMAacCHOCTH NpU OOpAICHHUH C BELIECTBAMH U
1a00paToOpHBIM 000PYIOBAHUEM; MPEACTABISATE PE3YIbTaThl XUMUYECKOTO SKCIEPUMEHTa B (OpME 3aIHMCH YPaBHEHUH COOTBETCTBYIOIINX
peaxunii 1 GOPMYITHUPOBATEH BEIBOJBI HA OCHOBE ITHX PE3YIbTAaTOB

3.4

CdopMupoBaHHOCTH YMEHUH MPOBOJUTH BEIYUCICHHUS 10 XUMUYECKUM ypaBHEHHSIM (Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BEIIECTBA WUIIH
MPOJIYKTa peaKIUy 110 U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB MU MPOYKTOB PEAKIIHH)

3.5

CchopMHUPOBaHHOCTh YMEHHH KPUTHYECCKH AHATM3HPOBATh XUMHUYCCKYI0 HMH(POPMAIHIO, MOIyd9aeMyl0 M3 Pa3HBIX HMCTOYHHKOB (CPEICTBa
MaccoBOi MH(OPMAINH, CETh VIHTEpHET U ApyTHe)




Kon

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOTrPAMMBbI CPeIHEro 001ero

MPOBEPsAEMOro
o0pa3zoBaHus
pe3yJbTara
CdopMupoBaHHOCTS YMEHMIA COOMIOAATH MPaBUIIa IKOJOTHUECKHU 11e51ecO00pa3HOro MOBEACHHUS B OBITY U TPYIOBOM JIEATENILHOCTH B LIETISX
COXpaHEHHUs CBOEro 370pPOBbi M OKpYKAIOLIEW NpUPOAHOM cpelbl, OCO3HAaBaTh ONACHOCTb BO3ACUCTBUSA Ha JKUBbIE OPraHU3MBI
36 OTIPENeNEHHBIX OpPraHUYECKUX BEMIECTB, MOHMMAas cMbich mokaszarens [1JIK (mpemenpHO IOMyCTHMOW KOHIICHTpPAIMH), MOSCHATH HA
mprMepax CrocoObl yMEHBIICHUS B IPEAOTBPAILCHHS X BPEIHOTO BO3CHCTBIS HA OPraHU3M YelIOBEKa
MNPOBEPAEMBIE DJIEMEHTbI COAEP KAHUSA
Kona IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 TeopeTHueckue OCHOBBI OPIraHUYECKON XUMUU
[Ipenmer opraHuyeckod XUMHUHU: €€ BO3HUKHOBEHHE, PAa3BUTHE M 3Hau€HUE B IOJIYYEHMH HOBBIX BEIIECTB M MaTepUaIOB. TeopHsl CTpOEHHS
11 oprannvecknx coenuaeHni A.M. BytnepoBa, e€ 0CHOBHBIE TTOJIOKECHUS
CrpykrypHBIe (hOPMYIIBI OpraHMYECKHUX BemecTB. ['omMonorus, n3oMepusa. XUMHUIECKas CBS3b B OPTaHUMICCKAX COCTUHECHUSIX — ONWHAPHEBIC M KPaTHEHIC
1.2 cs3u. [IpeacraBnenne o kiaccupukayuym OpraHuvdecKux BEeNeCTB
HomenknaTypa opraHMuecKMX COEAMHEHHH (cucTeMaThdeckas) M TPHBHMAIbHBIC HAa3BAHMS BAKHEHIIMX MpEACTaBUTENEH KITAacCOB OPraHHMYECKHUX
13 BEIIECTB
2 YrneBoopoisl
AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUCCKHI psii. MeTaH M dTaH — MPOCTEHINNE MPEACTABUTEIN ANKAHOB: (PH3MYECKAE W XMUMUYECKUE CBOHCTBA
21 (peakuuu 3aMenIeHHsl U TOPEHUs ), HaXOXKJEHHE B IPUPOJE, OJTY4YEHUE U TPUMEHEHHE
AJKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECCKUN psil. DTHICH M MPOMWIEH — IMPOCTEHINNE MPEICTABUTENN ANKCHOB: (U3MUSCKHE M XUMHUYCCKHE
22 CBOICTBA (peaky FUAPUPOBAHUS, TATOT€HUPOBAHUS, THIPATALIUH, OKUCIEHHS U OJUMEPU3aLUH), TOJTY4eHHUE U TPUMEHEHHE
23 Anxanuensl: Oyramuen-1,3 u MertwnOyrammeH-1,3: CTpocHHE, BaXKHEWIIME XUMHYECKHAE CBOMcTBA (peakuus monuMmepu3anuu). [lomydenue
CHUHTETUYECKOI0 KayuyKa U Pe3HHBI
24 AJKWHBL: COCTaB U 0COOCHHOCTH CTPOCHISI, TOMOJOTUYCCKUH psill. AUETIICH — MPOCTSHIHI IPEACTABUTENb aJKHHOB: COCTaB, CTPOCHHE, (DU3HMUCCKHE

1 XUMHYECKHE CBOICTBA (PEeaKIiy THAPUPOBAHUS, TATOTEHUPOBAHISL, THAPATAIINN, TOPEHUS]), TOJyICHUE U TPUMEHEHHE




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Apensl. benzon: cocraB, cTpoeHne, GU3NIESCKUEC U XMUMHUYECKHE CBOWCTBA (PEaKLIUH T'aJOT€HHPOBAHMS M HUTPOBAHHA), MOIYyUYCHHE W IPUMEHEHHE.

2.5 Tomyon: cocraB, cTpoeHHe, (u3MYecKHe M XHMHUYECKHE CBOMCTBA (peaknuy TaJOreHUpPOBAaHUS ¥ HHUTPOBAHWS), IIONyYCHHE W IPHUMECHEHHE.
TokcnaHOCTB apeHoB. | eHeTHIecKast CBSI3b MKy YIIICBOIOPOAAMH, IPHHAIISKAIINMHE K Pa3IHIHBIM KJaccam
[IpupoHBIE KCTOYHUKHU YTIACBOIOPOIOB. [IpupoaHbIid Ta3 U monyTHbIe HeTsHBIC ra3bl. HedTh U €€ nmpoucxoxneHue. CriocoObl iepepaboTku HEPTH:
2.6 MEPEroHKa, KPEKUHT (TepMHYECKHUH, KaTaTUTHIeCKui), muponu3. [IpoayKTel nepepaboTki HEeQTH, WX NPUMEHEHHE B MPOMBIIUIEHHOCTH W B OBITY.
KaMeHHBIH yroyb ¥ MPOAYKTHI €ro mepepadoTKu
3 Kucnoponcoaepskamnie opraHIdecKue COSTUHEHUS
[IpenenpHbIE OMHOATOMHBIE CIHUPTHL. METaHON M ITAHOJN: CTPOCHHWE, (U3UUECKHEC W XUMHUYECKHAE CBOMCTBA (PEaKIUHM C AKTUBHBIMH MeETaJlIaMH,
raJIOTeHOBOJIOPOJAMH, TOPEHHE), MpUMEHEeHHe. BomopomHble CBsS3M MEXIy MOJEKyJaMH CIHpTOB. JleificTBMe MeTaHOJa M ATaHOJA Ha OPraHI3M
3.1 genoBeka. MHOTOaTOMHBIE CITUPTHI. DTUICHIIIMKONG U TIHILEPUH: CTPOCHHUE, PU3NIECKAe U XUMHYECKHE CBOICTBA (B3aUMOAEHCTBHE CO MIETOYHBIMU
MeTaJJIaMH, KaueCTBEHHAsI peakiisg Ha MHOT0aTOMHBIE CIIUPTHI). JleliCTBHE Ha OpraHn3M YesoBeka. [IprMeHeHne TmIepiHa i ATHICHT KOS
3.2 ®deHomn: cTpoeHNEe MOJIEKYIIBI, (PM3MUECKIE M XMMUIECKHe CBOMCTBA. TOKCHIHOCTh (eHomna. [Ipumenenne dpenomna
33 Anpaerunsl U KeToHbl. DopMasbIeru, alneTaabIerua: CTpoeHUe, QU3NUECKHEe W XUMHUYECKHE CBOWCTBA (pEakIMy OKHCICHHS U BOCCTAHOBIICHUS,
Ka4deCTBCHHBIE PEaKIINH), MOJTyIeHHEe 1 MPUMEHECHHUE
OnmHOOCHOBHEIE TIpeAeIbHBIE KapOOHOBEIE KUCIOTEL. MypaBbUHAS M YKCYCHAsl KHCIOTHI: CTpOCHUE, (DH3NIEeCKHe U XUMUIECKIE CBOWCTBA (CBOMCTBA,
34 o0Imme ISt Kilacca KHCIOT, PEeaKusl dTepUPHUKALNN), ToIydeHne U npuMeHeHne. CTeaprHOBasi U OJEHHOBAs KHCIOTH KaK MPEACTABUTENN BBICIINX
KapOOHOBBIX KUCIOT. MBITa KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, HX MOIOIIEe IeHCTBHE
CrnoxxHele 3(HUPH KaK MPOW3BOAHBIC KapOOHOBBIX KHCIOT. [mapomn3 cioxHBIX d3¢upoB. XKupel. ['mapomns xwupos. IlpumeHeHwe XupOB.
35 Buonornyeckas poib )XUPOB
VYTaeBoAbl: COCTaB, KiIAcCH(UKAIMS YTICBOAOB (MOHO-, AW- W TONUCAaXapumubl). [r0Ko3a — MPOCTEUIIMN MOHOCAaXapHI: OCOOECHHOCTU CTPOCHUS
MOJIEKYIBI, (U3MYECKHe U XUMHUIECKHE CBOMCTBA (B3amMoericTBie ¢ TuapokcuaoM Menu(Il), okucieHne aMmMuadHbBIM pacTBOpoM okcuaa cepebpa(l),
3.6 BOCCTaHOBJIEHHE, OpO’KEHUE TIFOKO3bI), HAXOXKACHUE B MPUPOJIE, MPUMEHEHHUE, Onojorndeckas poib. PorocunTe3. OpyKTO3a KaKk U30MEp TIIOKO3BI.
Kpaxmai u 11es1r0103a Kak IpupoaHble mojnMepbl. CTpoeHne KpaxMalia U HeJUTosI03bl. Pu3ndeckne 1 XUMHUYECKHe CBOWCTBA Kpaxmaia (THAPOIU3,
Ka4yeCTBEHHAs PEaKIHs C HOJIOM)
4 A3soTcoziepikalliie OpraHuuecKue CoeIMHEeHHs
AMUHOKHUCIOTBI KaK aM(OTepHBIC OpraHUYecKHe coequHeHus. Du3udyeckne W XHMHUYECKHE CBOWCTBA AMHUHOKUCIOT (Ha MpHMEpe TIUIHMHA).
41 Buonornueckoe 3HaueHMe aMUHOKUCIIOT. [lenTuapl
Benxu kak mpupoHBIe BEICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBudHast, BTOpUYHAS U TPETUYHAS CTPYKTypa OeIKoB. XMUMUYECKHUE CBOUCTBA OEIKOB!
4.2 THAPOJIN3, CHATYPAIHs, KAUeCTBEHHBIC PEAKIIUH Ha OCIIKU
5 BrICOKOMOJIEKYISIPHBIE COETUHEHUS
51 OCHOBHBIC TOHSTHS XUMHH BBICOKOMOICKYISPHBIX COCITUHECHUI: MOHOMEp, IOJMMEpP, CTPYKTYPHOE 3BEHO, CTCICHb MOJMMEPU3AINH, CPEIHSII

MOJICKYJISIpHAsl Macca. OCHOBHBIE MCTObI CUHTE3a BBICOKOMOJICKYJIAPHBIX COEJIMHEHUH — MOJIMMEPU3AHA U IOJIMKOHACHCAIN




Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

OKCIepUMEHTAIbHBIC METOABl HM3YUEHHS BEIISCCTB M HMX IPEBPAIICHUN: O3HAKOMIICHHE C OOpaslaMy TNPHPOIHBIX W HMCKYCCTBEHHBIX BOJIOKOH,
m1acTMacc, kayuykoB. ITosyuyeHre CHHTETHYECKOT0 KaydyKa U pe3UHBI

‘ 52

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYHEHUKA

Xumus. 10 knace/ O. C. I'adbpuensn, U. T'. Octpoymos, C. A. Cnankos. M3aarensctBo «Jpoday.

METOJUYECKUE MATEPUAJIBI VI YUYUTEJIA

1. Xumus. 10 knace. Yuebnuk (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

2. Metoamnueckoe mocodue. 10 xkiacce (aBTopst O. C. 'abpuemnsn, U. I'. Octpoymos, . B. Akcénona).

3. [Iporpamma kypca xumun s 8—11 kinaccoB 00meo0pa3oBarenbHbIX yupexacuui (aBropsl O. C. ['abpuensn, C. A. Cnaakos).
4. Pabouas Terpanp. 10 kinacc (aBropel O. C. 'abpuensH, C. A. Cnaakos).

5. Opranunueckas XMMHs B TecTax, 3aavax u ynpaxsnenusx. 10 kiacc (aBropsl O. C. I'abpuensn, U. I'. OctpoymoB).

7. OnexkrpoHHas popma ydeOHHKA.






