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HHOACHUTEJIBHAS 3AIITUCKA

Pabouas nporpamma no npeamety «Xumust» 1uis 10 kimacca (0a30BbIi ypOBEHB) cOCTaBICHa HA OCHOBE:

- OenepaibHONM 00pa30BaTEIIBHOM MPOTPaMMBI cpeHero ooiero oopasoBanus ot 18.05.2023 Ne371

- @enepa’abHOTO rOCy1apCTBEHHOT0 00Pa30BaTEILHOTO CTAHIAPTa CPeIHEro 001ero oopazoBanus (yTB. MpruKa3oM MUHHCTEPCTBA
obpazoBanus U Hayku P® ot 17 mas 2012 r. N 413) ¢ usmeHenusimu Ha 12 aBrycra 2022 1.

- [Ipuka3z Munnpocsenienust Poccuu ot 09.10.2024 N 704

"O BHECEHUH U3MEHEHHI B HEKOTOpbIe MpHKa3bl MUHUCTEpPCTBA pocBeneHus Poccuiickoit @enepannu, kacaromyecs (eaeparbHbIX
o0pa3oBaTeNbHbIX IPOrpaMM HauaabHOro 001ero o0pa3oBaHusi, OCHOBHOTO 00IIero 00pa3oBaHus U CPeAHEro 0011ero oopazoBaHus"
(3apeructpuposano B Munrocte Poccun 11.02.2025 N 81220)

- [Ipuka3z Munnpocsenienust Poccuu ot 10.11.2025 Ne 808 O BHeceHMM U3MEHEHMI B HEKOTOPbIE PUKa3bl MUHUCTEPCTBA IPOCBEILIEHUS
Poccuiickoit ®enepannu, kacaroumecs deaepaabHbIX 00pa30BaTeNbHBIX MPOrpaMM HaYalIbHOTO 00IIEro 00pa30BaHMsl, OCHOBHOT'O OOIIIEro
00pa3oBaHMs U CpETHEro 00IIero oopa3oBaHUs

- [Ipuka3z Munnpocsenienust Poccuu ot 08.05.2026 Ne 316 «O BHeceHun usmeHeHuil B [lops1ok opranuszanyy U oCcyIiecTBICHUS
00pa3oBaTenbHO 1eATEIbHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM MTPOrpaMMaM - 00pa30BaTeIbHBIM [IPOrPaMMaM HAa4allbHOTO OOIIIETo,
OCHOBHOT'O 00IIIETo U cpeaHero o0mero o0pa3oBaHus, YTBEpKISHHBIH prkazoM MuHHCTEpCTBa pocBemieHus: Poccuiickoit denepanym ot
22.03.2021 Nel15»

- OCHOBHOI 00111€00pa30BaTEIHLHON MPOrpaMMbl cpeiHero oomiero oopazoanust MAOY Yepsumesckoit COLLI

- Yuebnoro mnana MAOY Yepsumesckoit COLL, yrBepxknenHoro npukasom nupekropa Tpodpumosa C.A. ot 29.08.2026 roma Ne 229-O/1 u
cormacoBanHoro 28.08.2026 rona Ha 3acenanuu Ynpasistouiero coeera MAOY Yepsumenckoit COLL mpotoxosn Nel2

- [Iporpamms! Bocnintanuss MAOY Yepsumesckoit COLI

[TporpammMa 1o XuMHUM Ha YpOBHE CpeHEro oduiero oopazoBanus pazpaboraHa Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-
@3 «O6 obpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS (enepalibHON 00pa3oBaTeNbHON MpOrpamMmbl
cpeanero obmero obpaszoBanus (POII COO), mpencrasneHHbx B denepaibHOM rocynapcTBEHHOM obOpasoBarenbHOM cTtanaapre COO, c
yaérom KoHuenmuu mnpenogaBaHus ydeOHOTO TipeaMeTra «XuMHs» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickorn ®Denepanuw,
peau3yIoUMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTHS BOcHHUTaHUS B Poccuiickoit
Oenepannn Ha iepuoA 10 2025 rona» (Pacnopsbkenue [IpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJAXOJOB K pa3pabdOoTKe NpOrpaMMbl [0 XHUMHHM, K OINpENeNeHUI0 oOIIel cTpaTerud OoOyueHHs, BOCHUTAHUS U Pa3BUTHUS
oOydJaronuxcsi cpencTBaMu yueoHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIM KOHIENITYAJIbHBIC TTOJIOXKEHUS
OI'OC COO o B3auM000yCIOBICHHOCTH 1eJIeH, COlepKaHMsl, Pe3yIbTaTOB 00yUeHHs U TPeOOBAaHHI K YPOBHIO MOJTOTOBKH BBITYCKHUKOB.

XuMuyeckoe o0Opa3oBaHME, MOJTydaeMOe BBITYCKHUKaMU 00I111e00pa30oBaTeIbHON OpraHU3aliy, SBJISETCS HEOTHEMJIEMON YacThiO0 HX
oOpa3oBaHHOCTH. OHO CIYXHUT 3aBEpLIAIOIIMM 3TallOM pPEAIM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH,
INPUCYIIUX LIEJTOCTHOM CHUCTEME XUMHYECKOro OO0Opa3oBaHMs. ODTH LIEHHOCTH KacaloTCs IO3HAHMSI 3aKOHOB MPUPOIbI, (OPMUPOBAHUS
MHUPOBO33PEHUS U OOIIECH KyIbTypHhl YEIOBEKa, a TaKXKe 3KOJOTMYECKH 000CHOBAaHHOTO OTHOILEHHS K CBOEMY 3/710pPOBBIO U IPUPOAHOM cpere.



Peanusyercs xuMuueckoe oOpa3oBaHue 00y4arOMUXCs Ha YPOBHE CPETHETO OOIIero 00pa3oBaHus CpeACTBAMU YICOHOTO TIPEIMETa « XUMHUSI,
CoJiepKaHNe U MOCTPOEHHE KOTOPOTO OMpEENCHBl B MPOrpaMMe MO XUMHU C YU4ETOM CHEIU(PHUKH HAyKd XUMHH, €€ 3HAUCeHUS B IMO3HAHHU
IPUPOJBI U B MaT€pUaIbHOM JKU3HU OOLIECTBA, a TAKXKe C yUETOM OOIIMX Lieled M NMPUHLUIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI CpeHero obiero oopazoBanus B Poccuiickoii deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyl0 pojib B COBPEMEHHOM LMBMIIM3ALMM, B CO3JaHMM HOBOW 0a3bl
MaTepuagbHONH KynbTypbl. OHa BHOCHT CBOHl BKIaa B (OPMHPOBAHME PALMOHAIHHOTO HAYYHOTO MBIIUICHUS, B CO3/aHUE IEIOCTHOTO
IpEICTaBICHUs 00 OKpY’XKarollleM MHUpPE Kak O €IMHCTBE NPUPOABI U 4YEJIOBEKa, KOTopoe (hopMupyercs B XMMHUU Ha OCHOBE MOHUMAaHHUs
BEIIECTBEHHOI'O COCTaBa OKPYXKAIOLIET0 MMpA, OCO3HAHHUS B3aUMOCBSI3U MEXKIY CTPOCHMEM BELIECTB, UX CBOMCTBAMM M BO3MOXHBIMU
001acTAMM IPUMEHEHHUSL.

TecHO B3aUMOJCHCTBYsI C APYTUMH €CTECTBEHHBIMH HAYKaMH, XUMHsI CTaja HEOThEMJIEMOM YacThbI0 MUPOBOW KYJIBbTYpBI, HEOOXOANMBIM
YCIOBUEM YCIIEUIHOTO TPYyJa M JKU3HU KaXa0ro ujeHa obOiectBa. CoBpeMEHHas XMMMs KaK HayKa CO3MJaTelbHas, KaKk HayKa BBICOKHUX
TEXHOJIOTUI HaIpaBlieHa Ha pPEIIeHUE III00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBOM,
9KOJIOTUYECKOI 0€30MacCHOCTH U OXPaHBbI 3J0POBbS.

B cooTBercTBUUM ¢ 00mMMH LENSIMU U MIPUHIMIIAME CPETHETO 00mero odpa3zoBanus coaepxanue npeamera «Xumus» (10—11 kmaccsr,
0a30BbIii YPOBEHb HM3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOATOTOBKY OOyYaroImuxcs, HEOOXOAUMYIO UM JJis
BbIPa0OTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCIIEIIHOIO BKJIIOUYEHHUS B )KU3Hb COLMYMa, IPOJODKEHNs 00pa30BaHus B pa3IMUHbIX 00JaCTsIX,
HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHEH.

CocraBisitoliuMU  IpeiMeTa «XUMHUs» SIBISIIOTCS 0a30Bble Kypchl — «Opranuueckas xumus» U «OOmas 1 HeopraHuueckas XUMHS»,
OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAaHUM 10 HEOpPraHWYecKod Xumuu (c
BKJIIOUEHUEM 3HAaHUN U3 O0IIed XUMHHM) U OpraHudeckod xumuu. dopMHupoBaHHE JaHHOM CHCTEMbl 3HAHUN NpPU H3YyYEHUH IpeaMmeTa
o0ecreyrBaeT BO3MOXKHOCTh pACCMOTPEHMSI BCEI0 MHOT000pa3usl BEIIECTB HA OCHOBE OOILIMX MOHATHI, 3aKOHOB U TEOPUH XUMHH.

CrpykTypa coaepkanusi KypcoB — «Opranudeckass xumusi» u «OOImas U HeOpraHudeckass XUMus» cHOpMHpPOBaHA B MPOTPaMME IO
XMMHHU Ha OCHOBE CHUCTEMHOT'0 MOAX0/1a K M3YyUEHHUI0 y4eOHOro MaTepralia 1 00ycloBlieHa HCTOPUYECKH 00OCHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha
ornpeeNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHMuecKoi XMMHUU BEIIECTBA PACCMATPUBAIOTCSA HA YPOBHE KIIACCMUECKOW TEOPUH
CTPOCHHMSI OPraHMYECKHX COCIMHEHUH, a TaKKE Ha YPOBHE CTEPEOXMMMUYECKHX M JJIEKTPOHHBIX IPEJICTaBICHUN O CTPOCHHM BELIECTB.
CaeneHust 00 U3yyaeMbIX B Kypce BEIIECTBAX JAl0TCS B Pa3BUTHUU — OT YIJIEBOJOPOJIOB A0 CIOXKHBIX OMOJIOTUYECKH aKTUBHBIX coelMHEeHuH. B
Kypce OpraHM4YecKOW XHUMHH IMOJy4aroT pa3BUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEpBOHAYAIbHbBIC
MPEJICTABICHUS] O XMUMHUYECKON CBSI3M, KJIACCU(UKALMOHHBIX IMPH3HAKaX BELIECTB, 3aBHCHUMOCTH CBOMCTB BEIECTB OT WX CTPOEHUS, O
XUMHYECKON pPEaKIHH.

[Ton HOBBIM yIJIOM 3peHHsI B IpenMere «XuMusi» 0a30BOro ypoBHS paccMaTpHUBaeTCs W3YYEHHBI HAa ypOBHE OCHOBHOT'O OOIIETO
00pa30BaHUs TEOPETHUECKUI MaTepuas U (PAKTOJIOTHYECKHE CBEIECHHUS O BEIECTBaX M XMMHMUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0masi U HeopraHuyeckas XHUMHs» OO0y4aroUMMCsl TPEAOCTaBISIETCS BO3MOXXKHOCTh OCO3HATh 3HAUEHHE IMEPUOJUYECKOT0 3aKOHA C
00IIeTEOPETUYECKUX U METOI0JIOTHYECKUX MO3UIHH, TITy0ke NOHATh UCTOPUYECKOe U3MEHEeHUE (PYHKIUIT 3TOro 3aKkoHa — OT 06o01aroei 10
0OBSACHSIONIEH U TPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHUHM O BKHEHUIINX BEIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHNH, 4 TAKXKE O XMMHUYECKUX PEaKLUsX,
UX CYIIHOCTM M 3aKOHOMEPHOCTSX MpOTeKaHWs paonojHsercs B Kypcax 10 m 11 kjaccoB aieMeHTaMu COAEp)KAHMS, HWMEIOLIUMHU
KyJbTYpPOJOrMYECKHI M NPUKIAJHOW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHMMAaHMIO B3aUMOCBS3M XMMHMU C JPYTUMH HayKaMH,
PacKpbIBalOT €€ poJib B IMO3HABATENbHONM M INPAKTUYECKOW AESITEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHTAHUIO YBAKEHUS K IIPOLECCY
TBOpPYECTBA B 00JIACTH TEOPUHU U IMPAKTUYECKUX NMPUIIOKEHUN XUMUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO
3HaYMMBIX IpoOJIeMax, CBA3aHHBIX C XMMHUEH, KPUTHYECKH OCMBICIUBATh HH(OPMAIMIO U IPUMEHSTH €€ IS MOMOJHEHHS 3HAHUHN, PeIICHHS
UHTEJUIEKTYaJIbHbBIX U 3KCIIEPUMEHTAIIBHBIX UCCIEeI0BAaTENbCKUX 3a/1ad. B nesnom cogeprkanue yueOHOro npeaMera «XuMus» JaHHOIO YPOBHS
U3y4eHHs] OPHEHTUPOBAHO Ha (hOPMUPOBAHKE Y 0OYUAIOUIMXCS MUPOBO33PEHUYECKOI OCHOBBI JUIsl MOHUMAaHUs (pruinocockux uaen, Takux Kak:
MaTepHajIbHOE €IUHCTBO HEOPraHWYECKOI0 M OPraHWYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM M CTPOEHUEM,
MI03HABAEMOCTh TMPHUPOAHBIX SBICHUH MyTEM SKCIEPUMEHTa W PEIICHUS NPOTUBOPEUMH MEXAy HOBBIMH (PaKTaMu M TEOPETUYECKHMHU
IPEANOChUIKAMH, OCO3HAaHUE POJIM XMMUHU B PELIEHUU 3KOJIOTMYECKUX MPoOIIeM, a TakkKe MpobiieM cOepexeHHs SHEpPreTHYECKUX PecypcoB,
CBIPBS, CO3/IaHUSI HOBBIX TEXHOJIOTUI U MaTEpPUAJIOB.

B mnuane pemieHus 3agay BOCIUTAHMSA, PAa3BUTHUA U COLMAIU3ALMM OOYYAIOLIMXCS MPHUHATHIE NMPOrpaMMOM IO XMMHUHU HOAXOIbI K
OTIPENICJICHUIO COIEP)KaHUSI M TOCTPOCHHS NpEAMETa IMperyCMaTpUBalOT (OPMHUPOBAHHWE YHUBEPCATBHBIX YYEOHBIX NEHCTBUH, MMEIOMIMX
6a30Boe 3HaUEHHE /ISl PA3JIMUHBIX BUIOB JESATEIbHOCTH: pEIIEHUs Ipo0ieM, OUCKa, aHalIn3a U 00paboTku MH(OpMaK, HEOOXOAUMBIX IS
IPUOOPETEHUS OIbITA IPAKTUYECKON U HCCIIEA0BATENbCKON e TEIbHOCTH, 3aHUMAIOILEH BaXKHOE MECTO B IIO3HAHU U XUMUHU.

B npaktuke npenojaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOIO oOuiero o0Opa3oBaHMs, TaK U Ha YpPOBHE CpeJHero olIiero oopa3oBaHus,
IIPU ONPEEIICHUU COAEPKATEIbHON XapaKTePUCTUKH LieJe N3ydYeHUs IpeIMeTa HallpaBI€HUEM MEPBOCTENEHHON 3HAYUMMOCTH TPaJULMOHHO
npu3HaéTcst JOpMHUPOBAHUE OCHOB XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHMSI, TPAKTUYECKON AEATENbHOCTH YEJIOBEKa U
KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C METOIMYECKOM TOUKH 3PEHMS TAaKOM MOJXOJ] K ONpeAeTCHHIO LIeJeil n3y4eHus npeamera
ABJISIETCS BIIOJIHE ONIPaBIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TJIaBHBIMU LIETISIMHU U3yUeHUs TpeaMeTa « XuMusi» Ha 6a30BoM yposHe (10 —11 ki1.) sBistiroTcst:

e (QopmMHupoBaHME CHCTEMbl XMMHUYECKUX 3HAHMM Kak BaKHEMILEH COCTaBISIOLIEH €CTeCTBEHHO-HAYYHOM KapTHHBI MHUpPA, B OCHOBE
KOTOPOH JIeXkaT KIIOYeBble MOHATHUS, (PyHAaMEHTAIbHbIE 3aKOHBl U TEOPUM XMUMHHU, OCBOCHME S3bIKAa HAyKH, YCBOCHHE U IOHMMaHUE
CYILIHOCTHU JOCTYIHBIX 000011I€HNH MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

e (opMupoBaHME U pa3BUTHE MPEICTABICHUNA O HAYYHBIX METO/AaX IO3HAHUS BEIIECTB M XUMHYECKUX pEaKIHil, HEOOXOAUMBIX IS
pUOOpEeTEeHUs] YMEHUN OPUEHTHPOBATHCS B MHUPE BEIIECTB U XMMHUYECKUX SIBJICHHUH, UMEIOIINX MECTO B IPUPOJIE, B MPAKTHUUECKON U
MIOBCEITHEBHOM JKN3HY;

e pa3BUTHE YMEHMH U CIIOCOOOB JEATEILHOCTH, CBA3AHHBIX C HA0JIIO/IEHUEM U O0BSICHEHHEM XUMUYECKOTO SKCIIEPUMEHTA, COOII0CHUEM
npaBui 6€30MacHOr0 OOPAIEHNUs C BEIECTBaMHU.

Hapsiny ¢ »tum, copep:karenbHas XapaKTepUCTHKa IeJied W 3aJad M3ydyeHUs MpeaMera B IMPOrpaMMe IO XUMHHM YTOYHEHa U
CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMU IPUOPUTETAMHU B CUCTEME cpesiHero oouiero oopasoBanus. CeroHs B MPENolaBaHUM XUMUH B
OosbiIel cTermeHu OTHAETCS MpPEeNNoYTeHHEe MPaKTUYECKOW KOMIIOHEHTE cojepxaHus oOydeHHs, OPHEHTUPOBAHHON Ha MOJITOTOBKY
BBIITYCKHHKA 00111€00pa30oBaTeIbHON OpraHU3aIliy, BIaJICIOIIero He Ha0opoM 3HaHUH, a (PyHKIIMOHAIEHONW IPaMOTHOCTBIO, TO €CTh CIOCO0aMH
Y YMEHUSMHU aKTUBHOTO MOJYYeHHs 3HAHUHM U MPUMEHEHHUS UX B pEAIbHOM JKU3HM JUISI pEIIeHUs TPAKTUUECKHX 3ajau.



B cBs31 ¢ 3TUM npu U3ydeHuu npeameTa « XuMUs JOMUHHpPYIOIlee 3HaueHHe MPUOOPETaloT Takue IEeNU U 3a7auu, Kak:

ajanTtanus OO0y4JarommMXCcs K YCIOBUSM JTUHAMUYHO Pa3BHBAIOIICTOCS MHUPA, (POPMHUPOBAHUE WHTEIUICKTYalbHO PAa3BUTOW JIMYHOCTH,
TOTOBOM K caM000pa30oBaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHITHIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECCTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHUe y 00yUarOUXCs KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI), MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJISl Pa3IUNYHbIX
BUJIOB JICATEIHHOCTH: pEIICHUs NpoOJieM, TOWCKa, aHanu3a W 00paboTku wuHOpMamu, HEOOXOTUMBIX MJII MPUOOPETEHUS OIbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B IO3HAHWM XMMHM, a TaKXKe [Js OLEHKH C IMO3ULHUN IKOJIOTMYECKOM O0e30macHOCTU
XapakTepa BIHUSHHS BEIIECTB M XUMUYIECKUX MIPOIECCOB HA OPTAHMU3M UYEIOBEKa U MIPUPOIHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN O00YJarOMIMXCs: CIIOCOOHOCTH CAMOCTOSATEIBHO
nprOOpeTaTh HOBBIE 3HAHUS MO XMMHU B COOTBETCTBUHU C KH3HECHHBIMU MOTPEOHOCTSMU, HCIIOIH30BAaTh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJIOTHH JIJIs IOMCKA U aHallu3a y4eOHOU U HayYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO CO/IeP KaHNUS,

dbopMUpOBaHHEe W PA3BUTHE Yy OOYYAMOIIUXCS ACCOIMATUBHOTO W JIOTUYSCKOTO MBIIUICHUS, HAOIIOJaTeIbHOCTH, COOPaHHOCTH,
AKKypaTHOCTH, KOTOpbIe 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U IIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYarOImUXCs yOKNEHHOCTH B TYMaHUCTHUYECKON HANPABICHHOCTH XUMUH, €€ BAYKHOW POJH B PEIICHUU TII00ATBHBIX
npo0JieM palMoOHAIBLHOTO MPUPOIONOIB30BAHUS, TOTIOJHEHHS YHEPTETUUECKUX PECYPCOB M COXPAHEHUS IPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K TIPUPOJIC U CBOEMY 30POBBIO, a TAKXKE MPUOOPETCHHMSI OIBITA MCIIOIH30BAHMS TTOTYYCHHBIX 3HAHUH
JUTS IPUHSATHS TPAMOTHBIX PEUICHUH B CUTYallUsX, CBI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B y4eOHOM T1UTaHE cpemHero oOmero oOpa3oBaHUs TMpeaMeT «XHMHEsD 0a30BOTO YPOBHS BXOIHWT B COCTaB IMPEAMETHOW OOJACTH
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHI.

OO01ee ynco 4acoB, OTBEAEHHBIX JUIsI H3YUYEHHS XUMHH, Ha 0a30BOM YPOBHE CpeHEro 001Iero oopazoBanus, coctasiser 68 yacos: B 10
knacce — 34 yaca (1 gac B Hegento), B 11 kmacce — 34 yaca (1 yac B Hezenro).

B y‘le6HOM IJIaHE CPCAHCTO 0611161"0 06pa3OBaHI/I$I npeamMeT «XuMusg» 0a30BOro YPOBHA BXOAUT B COCTaB HpeHMeTHOﬁ obnactu «EcTecTBEHHO-

Hay4HBIC TPeAMETH. YUCII0 YacoB, OTBEIEHHBIX JUIs H3y4eHHs XUMUH Ha 6a30BoM ypoBHe 10 kiacca cpenHero obuiero o0pa3oBaHusi, cocTaBiisiet 34 yaca
(1 yac B Henen0).

JefiITeIbHOCTh YUUTEJIs C Y1€TOM NPOrpaMMbl BOCIIMTAHMA

I'paxxranckoe BociMTaHue (hopMHPOBATh POCCHHICKYIO T'PaXKIAHCKYIO WIACHTHYHOCTH, MPUHAUIEKHOCTh K OOIIHOCTH rpaxaaH Poccuiickoit
Q®enepanny, K Hapoxy Poccum Kak MCTOYHWKY BIAacTH B PoccuiickoM rocynmapctBe M CyObEKTY ThICSYETIeTHEN
POCCHICKOI roCcyJapCTBEHHOCTH, M3yUEHUE U YBaXKCHHUE MpaB, CBOOO 1 00s13aHHOCTEH rpaxkaannHa Poccuu;

MaTPUOTUYECKOE BOCIIUTAHUE BOCIIMTHIBATh JIIOOOBb K POAHOMY Kpawo, PoamHe, cBoeMy Hapondy, yBakeHHE K ApyruM HapogaMm Poccuwu;
HCTOPHYECKOE IPOCBEIICHNE, (OPMHUPOBAHHE POCCHHCKOTO HAIMOHAJIBHOTO HCTOPUYECKOTO CO3HAHUS,
POCCUICKOH KYJIBTYPHOH MAEHTUYHOCTH;

AYXOBHO-HPAaBCTBCHHOC BOCIIUTAHUC BOCIIUTHIBATH Ha OCHOBEC HYXOBHO-HpaBCTBeHHOﬁ KYJbTYPbI HAPOJI0B POCCI/II/I, TpaAUIHUOHHBIX peJ'II/Il"I/If/i HapoaoB
POCCI/II/I, (l)OpMI/IpOBaHI/IG TpaaAUIIUOHHBIX pOCCI/If/iCKI/IX CEMEHHBIX L[eHHOCTef;I; BOCIMMTAHHUEC YCCTHOCTH, Z[O6p0TBI,
MujioCcepausa, CONCPEKMBaHUA, CIPaBCIJIMBOCTHU, KOJUICKTUBU3MA, )IPY)KGJIIO6I/I$[ M B3aMMOIIOMOIIH, YBaXXCHUA K
CTapUInM, K HaMATHU IIPEAKOB, UX BEPEC U KYJIbTYPHBIM TPAAULUAM

I3CTCTHUYCCKOC BOCIIMTAHHUC (l)OpMI/IpOBaTL OCTCTUYCCKYIO KYJIbTYPY Ha OCHOBC pOCCHﬁCKHX TPAJUIHOHHBIX NYXOBHBIX HeHHOCTeﬁ, HpI/IO6H_[aTI>




K JTy4IIiM o0pas3iaM 0TeUeCTBEHHOTO 1 MUPOBOTO HCKYCCTBA;

(huzHuecKoe BOCTIMTaHUE (hopMHUpOBaTH KyJIbTYPY 30POBOr0 00pa3a KU3HU U 3MOIMOHAILHOTO OJaronony4us — pa3BUBaTh PU3NUCCKHC
CIIOCOOHOCTH ¢ YYETOM BO3MOXKHOCTEH M COCTOSIHUS 3]I0POBBS, HABBIKOB 0€30IIACHOTO MOBEICHUS B MPUPOIHON U
COIIMAJIBHOM CpeJie, Ype3BbIYAHBIX CUTYaLHX;

TPYZAOBOE BOCITUTAHE BOCHHTHIBATh YBOKEHUE K TPy, TPYIAMIMMCS, pe3ylbTaTaM Tpynaa (CBOETO W JAPYTUX JIIO/EH), OpUeHTAIUs Ha
TPYAOBYIO JCATEIHLHOCTh, MOJYYCHHUE MPOQPECCUU, THYHOCTHOEC CAMOBBIPAKEHUE B MPOJIYKTHUBHOM, HPABCTBEHHO
JIOCTOMHOM TpyJe B POCCHHCKOM OOIIECTBE, HA JOCTKEHHE BBINAIOIINXCS PE3YIbTaTOB B MpodeccroHaIbHON
JIeSITeNIbHOCTH;

3KOJIOTMYECKOE BOCTIMTaHUE (hopMHPOBATH IKOJIOTMYECKYIO KYJIBTYPY, OTBETCTBEHHOE, OEpeKHOE OTHOIICHHE K PUPOE, OKPYXKAIOLIEH cpene
Ha OCHOBE POCCHUHCKHMX TPAAUIIMOHHBIX JYXOBHBIX IIEHHOCTEH, HABBIKOB OXpaHbl, 3aIUTHI, BOCCTAHOBICHUS
TIPUPOJIBI, OKPYKAIOIIEH CPEepl;

BOCIIUTAHUE IIEHHOCTEH HAYYHOTO | BOCIIMTHIBATH CTPEMJICHHE K MO3HAHHIO ce0s W APYIHX JIIOACH, MPUPOIBl M OOILIECTBA, K MOJNYYSHUIO 3HAHW,
MTO3HAHMS KayecTBEHHOTO 00pa30BaHMs C YYETOM JINUYHOCTHBIX HHTEPECOB M OOIECTBEHHBIX MOTPEOHOCTEH.

COJEP)KAHUE OBYYEHUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XMMHH

[Tpenmer OpPraHUYECKON XUMUH: eé BO3HHUKHOBEHIUE, pa3BuUTHE U 3HaYEHUe
B IIOJIyUEHUHU HOBBIX BEILECTB M MarepHayioB. Teopus CTpOeHUs opraHuyeckux coeiauHeHuil A. M. byrtiepoBa, €€ OCHOBHBIE IMOJIOKEHHUS.
CrpykTypHble (GOPMYIIBI OpraHMYeCKHX BellecTB. ['oMomnorus, nzomepusi. XuMHUECKasi CBsI3b B OPraHMYECKUX COEAMHEHUSX — OJMHApHbIE U
KpaTHBIE CBSI3H.

[IpencraBiaenne o kiaccu(UKAMU OpraHMYECKUX BemiecTB. HoMeHKIaTypa OpraHMYecKMX COEJUHEHUH (cucTemaTuyeckas) M
TPUBHAJIbHbIE Ha3BaHUS BaXKHEUIINX MPEICTaBUTENIEH KJIACCOB OPraHUYECKUX BELIECTB.

OKcliepUMEHTAIbHbIE METO/bl M3YYeHHs BEUIECTB W HUX MPEBpAIEHUM: O3HAKOMIIEHHWE C 00pa3laMH OpraHHMYeCKHUX BEIIECTB U
MaTepuaiaMM Ha UX OCHOBE, MOJEIMPOBAHHUE MOJIEKYJ OPraHMYEeCKHX BEIIECTB, HAOIIOJEHUE U ONMCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB I10
IPEBPAICHUIO OPraHUYECKUX BEILECTB NPH HarpeBaHUH (T1aBjIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHH psia. MeTaH U 3TaH — MpOCTeHIINe MPEJCTaBUTENN ATKaHOB: (pU3MUECKUEe 1 XUMUYECKUE
CBOICTBa (peakIy 3aMeIIeHNs U TOPEHNUs ), HAXOKJIEHUE B MPUPO/IE, TOITYYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN psiA. DTUJIEH M NPONWIEH — MPOCTEHIINEe MPEJCTaBUTENN aJKEHOB: (HU3UYECKUEe U
XUMHYECKHE CBOMCTBA (peaKuu THAPUPOBAHMS, FAIOT€HUPOBAHNUS, THIpaTallii, OKHCIEHUS U MOJIMMEPHU3allin ), IOJIy4YeHHE U TPUMEHEHHUE.

Anxanuensl: Oyraguen-1,3 u wmerwnOyraaueH-1,3: cTpoeHue, BaXKHEWIIME XHMHUYECKHE CBOMCTBAa (peakiusl IOJMMEpHU3aIiH).
[TonydyeHne CHHTETUUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN Psill. ALIETHIIEH — IPOCTEHIINI MpeACTaBUTEh AIKWHOB: COCTaB, CTPOEHHE,
duznyeckne 1 XuMUYecKre CBOMCTBA (peakluy THIPUPOBAHUS, TaJIOT€HUPOBAHUS, THIpaTallui, TOPEHUS ), TOJIyYeHHE U TPUMEHEHHE.




Apensbl. benzon: cocras, crpoeHue, GU3NUECKUE U XUMHUYECKHE CBOMCTBA (pEaKkIMM IajJOreHUPOBaHMsS M HUTPOBAHUSA), MOITY4YEHUE U
npuMeHenue. Tonyon: cocmas, cmpoenue, Guzuyeckue u Xumuieckue c6oUCMEa (peakyuu 2an02eHUpO8aHus U HUMPOSAHUs), NOJyYeHue u
npumenenue. TOKCUUHOCTb apeHOB. [ 'eHeTnyecKas CBA3b MEX/y YIJIEBOAOPOAAMH, IPUHAIEKALUMHU K PA3JIMYHBIM KJIACCAM.

[TpupoaHble MCTOUYHUKHU YrieBoaopoaoB. Ilpupomusiii ra3 u nomytHble HedTsHbIe Ta3bl. Hedth m e€ mpoucxoxnenue. CriocoOb
nepepadoTKU HePTU: NEeperoHKa, KPeKUHI (TepMHUUYECKHH, KaTaauTuueckuil), mupoaus. [IpoaykTel nepepaboTku HEPTH, UX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yTroJib ¥ IPOJYKTHI €ro mepepadboTKy.

OKcliepUMEHTAIbHbIE METOJIbl M3YYEHHUS BEUIECTB M UX NPEBPAIICHUN: O3HAaKOMIIEHHE ¢ 00pa3llaMu IIacTMacc, KaydyKoOB U pPE3UHBI,
koytekiuu «HedTb» u «YTomb», MOAEIMpOBaHHE MOJIEKYJ YITIEBOAOPOAOB M TaJOr€HONPOU3BOAHBIX, NMPOBEICHNUE MPAKTUYECKON PabOTHI:
HOJIy4EeHHUE 3TUIIEHA U N3yYEHHE €r0 CBOMCTB.

PacuérHeble 3a1a4u.

Bbruucnenus mo ypaBHEHHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WM NMPOJYKTA PEaKLUU IO
U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJHOTO M3 HCXOJHBIX BEHIECTB MIIM IPOJTYKTOB PEAKIIUN).

Kucjiopoacoaep:kamye opranuyeckue coeAnHeHUs

[IpenenpHBIE OHOATOMHBIE CIIUPTHI. METaHON M 3TAaHO]: CTPOEHHUE, (PU3MUECKHE M XUMHUYECKHE CBOWCTBA (pEaKIUH C aKTHBHBIMH
MeTaJlaMH, FaJIor€éHOBOAOPOIaMH, TOpeHHe), IpUMEHeHrne. BoiopoiHbIe CBSA3M MEXy MOJIEKYIaMu coupToB. [lelicTBue MeTaHoIa M 3TaHOJa
Ha OpPraHU3M YellOBeKa.

MHoroatomMHble CHUPTHL. OTWICHIVIMKOIb W IJIMLEPUH: CTpPOeHHE, (PU3MYECKHe W XHUMHYECKHE CBOICTBa (B3aMMOJAEHCTBUE CO
ICJIOYHBIMH METaJUIaMH, KaueCTBEHHAs! peaklysi HA MHOTOATOMHBIE CIUPTHI). JlelicTBHEe HAa OpraHu3M YejoBeka. [I[ppuMeHeHne rimuepuHa u
STUJICHTJIUKOJISL.

®eHoI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U XUMHUECKHe cBoiicTBa. TokcuuHOCTh peHona. [Ipumenenue denomna.

Anbrerunpl ¥ kemousi. DopManbIeTu, auneTalbIerui: CTpPOeHUe, (U3NYeckrue M XMUMHUYECKHe CBONCTBa (peakUud OKHUCIECHUSA HU
BOCCTaHOBJICHHUSI, KAUECTBEHHBIE PEAKIINH), TOJIyYCHHIE U TIPUMEHEHHE.

OnHOOCHOBHBIE ITpe/iesIbHbIE KapOOHOBbIE KUCIOTHl. MypaBbUHas U YKCYCHAs! KUCIIOTHI: CTpOeHHe, (PM3NYEeCKHe U XUMUYECKUEe CBOMCTBA
(cBoiicTBa, O0mME IS Kilacca KUCIOT, peakuus sTepudukanvu), moidydeHne U npuMmeHeHue. CTeapuHOBas M OJIEMHOBAs KHCIOTHI Kak
IPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX MOOIIEe JiecTBUE.

CrnoxHble dpUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cinoxubIX 3¢upos. XKupser. ['unponns sxupos. [IpumeneHune Kupos.
Buonornyeckas posb KHUPOB.

YrneBonpl: cocTaB, Kiaccu(UKaIMs yrieBoA0B (MOHO-, - M TOJMcaxapuabl). [JF0Ko3a — MpocTermmii MoOHOCaxapua: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJbI, (U3NUECKHUEe U XUMHUECKHE CBOIicTBa (B3aumoeiictBue ¢ ruapokcuoM meau(ll), okucnenne aMMuadHbIM pacTBOPOM
okcuna cepebpa(l), BoccTtaHoBIeHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B IMPHUpPOAE, NMpUMEHEeHHe, Ouonoruueckas posb. doTocuHTEs.
@pyKTO3a KaKk U30MEp IIIIOKO3bI.

Kpaxmai u niemiroio3a kak npupoaHblie moimMepbl. CTpoeHre Kpaxmaia u IeJUTion03bl. OU3nYecKre 1 XMMUYEeCKHe CBOMCTBA Kpaxmara
(TUApOaN3, KAUYeCTBEHHAs PEaKIHsl C HOJIOM).

OKcIIepUMEHTATbHBIE METOIbl M3YYEHUs] BEIISCTB W WX NIPEBPAICHHM: MPOBEICHHE, HAOMIOJICHWE W ONHCAaHUE JIEMOHCTPAIIMOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKIIMH OJHOATOMHBIX CITUPTOB (OKHUCIIEHUE 3TaHoa okcuaoM Meau(1l)), MHOroaTOMHBIX CITUPTOB




(B3aumoericTBue riuieprna ¢ ruapokcuaoM meau(Il)), anpaernnoB (okucieHne aMMUadHbBIM pacTBOpoM okcuza cepedpa(l) u ruapoxrcuiom
meau(Il), B3anmoielicTBre Kpaxmalia ¢ H0JI0M), MPOBECHUE MTPAKTUUECKOU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1aun.

Borurcnenuss mo ypaBHEHUIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO BEIIECTBA HIIM MPOIYKTa PEAKIHH II0
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WU MPOAYKTOB PEAKIIUHN).

A30TcojiepKalle OpraHnYecKue COeAMHEHUSI.

AMUHOKHUCIOTHl Kak am@oTepHble OopraHudeckue coefuHeHus. dusnueckue M XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha HpuMepe
ruirHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTuab.

benku xak npupoHBIE BBICOKOMOJEKYISApHbIE coequHeHus. [lepBuuHas, BTOpHYHAs M TpEeTUYHas CTPYKTypa OeiakoB. XHUMHUYECKUE
CBOICTBA OCJIKOB: TUAPOIIN3, IEHATYPAIIHSI, KAUECTBEHHBIC PEAKITH HA OCIIKH.

OKCIepUMEHTAILHBIE METOJbl M3YYCHHs BEIIECTB M MX MPEBpAlllEHUH: HaONI0JeHHEe W OMHCAHHME JIEMOHCTPAI[MOHHBIX OMBITOB:
JeHaTypanus OSJIKOB IPU HArpeBaHUH, IBETHBIC PEAKITUU OCITKOB.

BbicokomosiekyasipHbIe COeUHEHHUS

OCHOBHBIE TIOHSTHSI XUMHUH BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMEpP, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPHU3AILINH,
cpenHsis MoJieKynspHasi Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHUHN — MOJIMMEPHU3aIs U MOJTUKOHICHCAIIHSL.

DKCIIEPUMEHTATbHBIC METOJbl M3YYEHMsI BEIIECTB M MX MPEBPAIEHUN: O3HAKOMIICHHE C 00pa3llaMu MPUPOJHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB.

MeXnpeAMETHBIE CBS3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3YyYEHUU OpraHuyeckord xumuu B 10 Kiacce OCyIIECTBIISIETCS Y€pe3 HCIOIb30BAHHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSATHUN, TaK W TOHSATHH, SIBJISIOMIUXCS CHUCTEMHBIMH JJIi OTAEIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0me ecTeCTBEHHO-HAYYHbIE TOHSTHS: SIBJICHHE, HAy4HbIH (pakT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIM3, CHUHTE3, Kiaccu(ukaims,
NEePUOANYHOCTD, HAOIOIECHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOICTUPOBAHUE.

®dusnka: Marepusi, DHEPrusi, mMacca, aroM, JJIEKTPOH, MOJIEKYyJa, SHEPreTHYECKUU YpOBEHb, BEIIECTBO, TEJIO, O00BEM, arperatHoe
COCTOSTHUE BEIEeCTBa, (PU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS.

buonorus: knerka, opraHuszMm, Ouocdepa, oOMEH BeEUIECTB B Opranu3Me, (OTOCUHTE3, OMOJOTHYECKH aKTHUBHBIC BemiecTBa (Oenkw,
YTIEBOIBI, )KUPHI, JEPMEHTHI).

['eorpadusi: MuHEpasBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTITUBO, PECYPCHI.

TexHOoMoTUs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHATIBLHOTO TUTAHUsI, MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHUE Mpenaparhl,
MaTepHaIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWU HA BA3OBOM YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHMUA
JIMYHOCTHBIE PE3YJIBTATHI



®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHHUS OOYYAIOIIMMHUCS MPOTPAMM CPEIHEro O0IIero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeMETHBIM U TPEAMETHBIM). HaydyHO-MeTOAMYecKOi OCHOBOHM Ui pa3pa0OTKH IUTAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHS IMPOrpPaMM
cpenHero odmiero 06pa3oBaHus SBISETCS CUCTEMHO-/1EATEIbHOCTHBINA MOIXO/I.

B cootBeTcTBHM ¢ CHCTEMHO-ACSITENLHOCTHBIM TOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha
YpOBHE CpeaHero o01ero 00pa3oBaHus BbIJICICHBI CIEAYIOIUE COCTABISIONINUE:

OCO3HAaHHE OOYYAIOIIMMHUCA POCCUUCKON TpakIaHCKOH WACHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHTHIO, CAMOCTOSTEIHHOCTH U
CaMOOINPEICICHHIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

I[eJICHAIIPaBJIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JTMYHOCTH HA OCHOBE KJIFOUEBBIX [IEHHOCTEH U MCTOPUYECKUX TpaJuIHii 6a30BOH
HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBAThCS B CBOEH JEATEIHHOCTH I[EHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH,
MPHUCYIIUMH [[ETOCTHOW CUCTEME XUMHUIECKOTO 00pa30BaHUs;

HAJIMYUE MPAaBOCO3HAHMS SKOJIOTHYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH LIENTU M CTPOUTH )KU3HEHHBIC TUIAHBI.

JIMdHOCTHBIC Pe3yNbTaThl OCBOCHHS MpeaMera «XWMHsS» JOCTHTAIOTCS B SAWHCTBE yYCOHOHW M BOCIUTATEIBHON ICSATEILHOCTH B
COOTBETCTBUHU C I'YMaHUCTHYECKHUMH, COLMOKYIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M UJ€aJaMU POCCUHUCKOTO I'Pa)JIaHCKOTO
oOmiecTBa, MPUHATBIMA B OOIIECTBE HOPMaMU W NPABHJIAMHU TOBEICHUS, CIIOCOOCTBYIONIMMH TPOIIECCAaM CAaMOTIO3HAHWMS, CAMOPa3BUTHS U
HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTU O0yYaAIOLIUXCS.

JIMdHOCTHBIE PE3yJabTaThl OCBOCHUS INpeAMETa «XUMUS» OTPAKAT CHOPMHUPOBAHHOCTH OIBITA IMO3HABATEIHLHOW M IMPAKTUYCCKOU
NESTENIbHOCTH 00YJarOIIUXCS 0 PeaTu3alii IPUHATHIX B O0IECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCUTAHMS

OCO3HaHHUA 00Yy4JaIOIMMUCS CBOMX KOHCTHTYIIMOHHBIX MTPaB U 00sI3aHHOCTEH, YBaXKEHHSI K 3aKOHY U TIPABOTIOPSIIKY;

MIPEJICTABJICHHS O COITUATBHBIX HOPMAaX W MPaBUIIaX MEKIUIHOCTHBIX OTHOIICHUH B KOJUICKTHRE;

TOTOBHOCTU K COBMECTHOU TBOPYECKOMW NIEATEIBHOCTH MPH CO3/aHUU YUEOHBIX MPOEKTOB, PEIICHUH y4eOHBIX U MO3HABATENbHBIX 3a7ad,
BBITIOJTHCHUH XUMHYECKHUX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JJOTUKY U apTyMEHTHI JPYTUX MPH aHalu3e Pa3luYHbIX BHJIOB Y4eOHOI
JESTEIIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOTO OTHOMIECHUS K UICTOPHYECKOMY U HAYYHOMY HACIIEAWIO OTEYCCTBCHHON XUMUU;

YBa)KEHHSI K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPHH U MPAKTHUECKOTO MPUMEHEHUSI XUMHUHU, OCO3HAHHS TOTO, YTO JOCTHIKCHHS HAYKU
€CTh Pe3yJIbTAT JJIUTEIBHBIX HAOFOICHUH, KPOITOTIUBBIX IKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTHKOB;

WHTEpeca U T03HABATENFHBIX MOTUBOB B MOJNYUYEHUU U TOCIEAYIONIEM aHaIn3e HH(OpPMAIIUK O TIEPEAOBBIX JOCTHKCHUSIX COBPEMEHHOMN
OTEYECTBEHHON XUMUHU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO MTOBE/ICHHS,



CHOCOOHOCTH OLICHHUBATH CUTYyaluH, CBSI3aHHBIE c XUMHUYECKUMHU ABJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEIEHUE M IOCTYNKH CBOUX TOBAapHILEH C NO3UIMM HPAaBCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHUE
IIOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) ¢popMupoBaHHUSs KYJIbTYPHI 310POBbSI:

NOHMMAaHMS LIEHHOCTEH 370poBOro M 0Oe3omacHoro odpasza >KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(GU3U4ECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOuroIeHust paBui1 0€30MacHOro 0OpaIeHNs C BEIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAaHMsl LIEHHOCTH MpPaBWJ UHAMBUAYAIBHOTO U KOJJIEKTUBHOIO O€30IIaCHOTO MOBEAEHUS B CUTYalUAX, YTPOXKAIOIUX 310POBBIO U
JKU3HU JTIOCH;

OCO3HAHMSI IOCTIEICTBUI U HENPHUATUS BPEIHBIX MIPUBbIUEK (YIOTPEOIEHNUS aJlKOT0Jisl, HAPKOTUKOB, KYpEeHHUs);

5) Tpy10BOT0 BOCIUTAHUS

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIEJOBATENILCKOM NEesATEIbHOCTH, OOIIECTBEHHO II0JIE3HOM, TBOPUECKOM W IPYIHX
BHJIaX JCSITEIBHOCTH;

YCTAHOBKH Ha aKTHMBHOE Y4aCTHE B PELICHUM IPAKTUYECKUX 3a/1a4 COLMAIbHOM HApaBIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);
MHTEpeca K NPAKTUUECKOMY U3YUEHHIO POQECCHl pa3IMiyHOIO poja, B TOM YHCIIE HA OCHOBE IPUMEHEHUS PEAMETHBIX 3HAHUN 110 XUMUH;
YBa)XCHHUs K TPYLY, JIOASIM TPyJla U pe3ysbTaTaM TPYAOBOM IeATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaJbHON TpaeKTOpuu oOpa3zoBaHus, Oymymieid mpodeccuu u peanu3anui cOOCTBEHHBIX
KU3HEHHBIX IIAHOB C Y4ETOM JTMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEeOHOCTEN 00I1IeCTBa;

6) IK0JIOrH4€eCKOr0 BOCITUTAHUS

HKOJIOTHYECKH 11eJIECO00Pa3HOT0 OTHOMICHUS K MPUPOJIE, KaK HCTOUYHHUKY CYIIECTBOBaHMS KHU3HHU Ha 3eMIIe;

NOHMMAaHUS TJ100aJIbHOTO XapakTepa 3KOJIOTHYECKUX MpoOeM, BIMSHHS 3KOHOMUYECKHX IPOLIECCOB HA COCTOSHUE MPHUPOJHON U
COLIMAJIBHOU CPEIbL;

OCO3HaHHS HEOOXOIMMOCTH HUCIOJIb30BaHUS JOCTHXKEHUN XUMHHU ISl pEIIEHUs] BOIIPOCOB PAIl[MOHAIBHOTO MIPUPOI0NOIB30BaHUS;

AKTUBHOI'O HENpPUATUS JNEHCTBUH, MPUHOCAIIMX BpEeA OKpYKarolled NPUPOIHONW cpejie, YMEHHs NPOTHO3MPOBATH HEOIAronpusiTHbIE
JKOJIOTHYECKHE MMOCIEACTBUS IPEANPUHAMAEMBIX ACVCTBUI U IPEIOTBpAIIaTh UX;

HaJIU4Ms Pa3BUTOIO HKOJIOTMYECKOTO MBIIIIECHUS, YKOJIOTUYECKON KYJIBTYPBI, OIBITA IEATEIBHOCTH JKOJOTMYECKON HAIPaBICHHOCTH,
YMEHHsI PYKOBOJICTBOBAThCS MMHU B IIO3HABATENbHOM, KOMMYHMKAaTUBHOW M COIMAJBLHOM IpAKTUKE, CHOCOOHOCTH M YMEHHUS aKTHBHO
IPOTUBOCTOATH UJCOJIOTHU XeMOpoOHH;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHOM MPaKTUKH;

MOHMMAaHUA clleUU(UKH XMMUU KaK HAayKd, OCO3HaHUA €€ poju B (OPMUPOBAHMM PALMOHAIBHOIO HAyYHOTO MBILIUICHUS, CO3JaHHUU
IIEJIOCTHOTO MPEACTABICHUS 00 OKpY’KarolleM MHpe Kak O €AMHCTBE NMPHPOJBI M UYENOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpobsieM COXpaHeHUsI MPUPOAHOTO PABHOBECHS;



yOSXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHH JIJII COBPEMEHHON IUBWJIM3AIMHU: B €€ TYMaHUCTUYECKOW HAMPABICHHOCTH U BaXKHOW POJIH
B CO3/IaHMM HOBOW 0a3bl MaTepHAILHON KYJIBTYPHI, PEUICHUH TNIOOATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CBHIPHEBOM,
SHEPreTHYECKOM, MHINEBOM M HKOJIOTHYECKON OE30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIICUEHHWU YCJIOBHUH YCHENIHOTO Tpylda |
IKOJIOTHYECKU KOM(POPTHOM KUZHU KXKIOTO YIeHA O0IIeCTBa;

€CTECTBCHHO-HAYYHON TPaMOTHOCTH: ITOHUMAHHUS CYIIHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIIOJIb30BaTh TIOJydaeMble 3HAHUS ISl aHATN3a U OOBSICHCHUS SIBIICHUN OKPYKAIOIIEro MUPA U MPOUCXOJANINX B HEM M3MEHEHUH, YMEHUS
JenaTh 000OCHOBaHHBIC 3aKJIFOUCHUS HA OCHOBE HAyYHBIX (JaKTOB M MMEIOIIMXCS JTAHHBIX C IEIBI0 MOJYYSHHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CAMOCTOSATEIHHO HUCIOJIF30BaTh XMMUYECKUE 3HAHUS JJIs1 PELICHUS TPOOJIEM B peaTbHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHMIO, K AaKTUBHOMY IMOJTYYCHHIO HOBBIX 3HAHUI IO XUMUH B
COOTBETCTBHUH C )KM3HEHHBIMHU ITOTPEOHOCTIMU;

WHTEpeca K 0COOCHHOCTSIM TPy/ia B PA3IMUHBIX chepax MpodeCcCHOHATHHON ACSITEILHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbI
MeTtanpeamMeTHbIe pe3yIbTaThl OCBOSHUS YI4EeOHOTO TpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHus BKIIOYAIOT:

3HauuMble i1 (POPMHUPOBAHMS MHUPOBO33PEHHSI OOYYAIOIIMXCS MEKIUCIUIUIMHAPHBIE (MEXIpeIMEeTHbIe) OOIICHAay4YHbIE MOHATHS,
OTpaXKaIoIIKUEe LEJOCTHOCTh HAYYHON KapTUHBI MHUpa U CHElU(UKYy METOJOB MO3HAHUs, MCIOJb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus,
BEIIIECTBO, DHEPIUs, SBICHHUE, MPOLIECC, CUCTEMa, HAYyYHbIM (DaKkT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEI0BaHUE,
HaOJI0ZICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yVHHUBEpCcaldbHble Yy4eOHbIe JeWCTBUs (MTO3HABATENbHBIE, KOMMYHUKATHUBHBIE, PETYISATHUBHBIE), obecreunBaromme Q(opMUpPOBaHUE
(GYHKIIMOHATBEHON TPAMOTHOCTH U COITMATBHOM KOMIIETEHITUN O0YJarOIINXCS,

CIIOCOOHOCTH 00YYAIOIIUXCS MCIIOIb30BaTh OCBOEHHBIE MEKIUCITUILIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE yueOHbIE
JICUCTBUS B TO3HABATEIBbHOW M COLIMAIIBHON MTPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPAXKAIOT OBJIAJCHUE YHHBEPCATbHBIMU YYEOHBIMH [O3HABATEIbHBIMU, KOMMYHHKATUBHBIMH U
pPeryIsSTUBHBIMU JIEHCTBHUSIMHU.

OByaieHHe YHHBEPCAJIbHBIMHA Y4eOHBIMY NMO3HABATEJIbHBIMY 1HiCTBHAMM:

1) 6a3oBble JIOTHYeCKHeE AeCTBUS:

CaMOCTOSITENLHO (POPMYITUPOBATH U aKTyaIHU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeNsaTh LENU JEATEIbHOCTH, 3ajaBasi NapaMeTpbl U KPUTEPUH HMX JIOCTHKEHHS, COOTHOCHTH PE3YIbTaThl AECSATEIBHOCTH C
MMOCTaBICHHBIMH 1ICTISIMU;

WCIIOJIb30BaTh NP OCBOEHUH 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS] — BBIJEIATh XapaKTepHbIC TPU3HAKH MMOHATUI M YCTAHABJINBATH
WX B3aUMOCBSI3b, HCTIOJIH30BATh COOTBETCTBYIOIIHE MOHSATHUS A7 OOBSICHEHHSI OTACTBHBIX ()aKTOB U SBIICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KIacCHU(PUKAIINU BEIIECTB U XUMHUYECKUX PEaKITHil;

yCTaHaBIUBATh IPUUYUHHO-CIIEACTBEHHBIE CBS3U MEX1Y U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXACHHUS (MHIAYKTUBHBIC, JCIYKTUBHBIC, TIO aHAJOTWH), BBIABISITH 3aKOHOMEPHOCTH M TMPOTHBOPEUHUS B
paccMaTpUBAEMBIX SBJICHHX, (DOPMYIUPOBATH BHIBOJBI M 3aKITIOYCHHUS,



IPUMEHATh B IPOLIECCE IO3HAHUS, UCMOJNb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, NMPEoOpa3oBbIBATH MOJEIbHbIE
NPECTaBICHUS — XUMUYECKUH 3HAaK (CHMBOJI) 3J€MEHTa, XUMUYecKas popMyia, ypaBHEHHE XUMHYECKON PEaKIMH — MPH PEIICHUH y4eOHBIX
IIO3HABATEJIBHBIX M INPAKTHYECKUX 3a]ad, IPUMEHITh HA3BaHHBIE MOJICJIbHBIE IPEICTABICHMS [UIS BBIBJIECHUS XapaKTEPHBIX IMPHU3HAKOB
M3Y4aeMbIX BELIECTB U XUMUUECKHUX PEAKLIUH.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKLU;

(dbopMynupoBaTh LEIU M 33aJaud HMCCIEIOBAHUSA, MCIIOJIb30BaTh IOCTABICHHBIE U CAMOCTOSITENBHO C(HOPMYIMPOBAHHBIE BONPOCHI B
Ka4eCcTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI 11 (JOPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUM;

BJIAJ€Th HABBIKAMHM CaMOCTOSITEIbHOIO IUIAHMPOBAHUSA W IPOBEIEHHUS YYEHHYECKHUX SKCIIEPHUMEHTOB, COBEPILIEHCTBOBATh YMEHMS
HaOJI0aTh 32 XOJIOM IPOIecca, CaMOCTOSITEIbHO MPOTHO3MPOBATH €r0 Pe3yibTar, (POpPMYIUpPOBaTh O0O0OOMIECHHS W BHIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEA0BAHUS, COCTABIATh 0OOCHOBAHHbII OTUET O NMPOJeIaHHON paboTe;

IpUOOpETaTh OMNBIT YYEHUYECKOM HCCIIEI0BAaTENbCKOM W IPOEKTHON JAEATEIbHOCTH, NPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ITOMCKY METO/I0B pEelIeHUs MPAKTUUECKUX 33]a4, IPUMEHEHUIO Pa3IMYHbIX METOJJOB MO3HAHMSL.

3) padora ¢ unopmaumeii:

OpPUEHTHUPOBATHCSI B PA3JIUYHBIX MCTOYHHMKAX MHPOpPMALUU (HAYYHO-TIOMYJIIpHAsl JIMTepaTypa XUMHUECKOTO COAEp)KaHUs, CIPaBOYHbIE
nocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (OPM TNPEACTABICHUS, KPUTUYECKH OIICHUBATH €&
JIOCTOBEPHOCTb U HENPOTUBOPEUUBOCTD;

(GopMyIUpOBaTh 3alpPOChl U NMPUMEHATH Pa3IUYHbIE METOJbl IPU MOUCKE M OTOOpe MH(pOpMaLUU, HEOOXOIMMOM Ui BBINOIHEHUS
y4eOHBIX 3a7a4 ONpPeeNEHHOIO THIIA;

IPUOOPETATh OMBIT UCIIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMAJIbHYIO (OpMY NpescTaBieHUus] HHPOpMaLuu (CXeMbl, TpaQuKH, IuarpamMMbl, TaOIUIbl, PUCYHKH H
ApyrHe);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpEACTBA NpU paboTe ¢ XMMHUYECKOM HHQopMaiuend: NpUMEHSATh MeXIpeAMETHbIE
(pusnyeckue U MaTeMaTHUECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

Ogi1aieHHe YHHBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

3a/1aBaTh BOIIPOCHI o CYILLIECTBY obcyx1aemMon TEMBI B xoJe Jraora
W/WIM TUCKYCCHUHU, BBICKA3bIBaTh UJieH, GOPMYIUPOBATH CBOU MPEAIOKEHUS OTHOCUTENBLHO BBIITOJHEHUS MPEUI0KEHHOHN 3a1auu;

BBICTYNIaThb C IPE3E€HTAlMEN pe3y/lbTaTOB II03HABATEJIBHON JEATEIbHOCTH, IOJIYYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO
CBEPCTHUKAMH IPHU BBIOJHEHUM XUMHUYECKOIO HKCIEPUMEHTa, MPAKTUYECKOW padOThl MO HMCCIEAOBAHHUIO CBOMCTB HM3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOTo IIPOEKTa U dbopmynHupoBaTh BBIBO/IbI
0 pe3yJibTaTaM MPOBEAEHHBIX UCCIIEIOBAaHUM MyTEM COTJIaCOBAHMS MO3ULIUHN B X0/€ 00CYK/IeHUSI 1 OOMEHa MHEHUSIMHU.

OBJiajieHHe YHUBEPCAIbLHBIMH PeryIsTHBHBIMM 1€l CTBUSIMU:



CaMOCTOSITENIbHO TUIAHUPOBATh U OCYLIECTBIISITh CBOIO TIO3HABATEIBHYIO JAESITEIbHOCTD, ONpEess e€ LIeIu U 3aja4ul, KOHTPOJIUPOBATh U
0 Mepe HEOOXOJMMOCTH KOPPEKTHUPOBATH MPEAJIaraeMblii arOPUTM JCHCTBUI NPHU BHIMIOJHCHWH YYEOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanboee 3PPEKTUBHBIN CIIOCOO UX PELICHUS C YUETOM MOTYYSHHS] HOBBIX 3HAHUN O BELIECTBAX U XUMHUUYECKUX PEaKIUsIX;
OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI
[TpenmeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMMHUs» OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN O XMMHUYECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpPA, POJIM XUMHUH B MO3HAHUU
SBJICHUH MPUPOAbI, B (POPMUPOBAHUM MBIIUICHHUSI U KYJIbTYphl JINYHOCTH, €€ (DYHKIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAMMOM AJIs pelieHus
NPAaKTUYECKHX 3a/1a4 U KOJOTHYECKH 0OOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO U IPUPOIHOI cpere;

BJIaJICHUE CUCTEMOM XUMHUECKUX 3HAHUH, KOTOpasi BKIFOUAET: OCHOBOIMOJIAratoIUe MOHATHS (XMMUYECKHI 3]IEMEHT, aTOM, 3J1EKTPOHHAs
0o00JI0YKa aroma, MOJIEKYJia, BaJEHTHOCTb, OJJEKTPOOTPHULATEIFHOCTh, XUMHUECKas CBsI3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpallléHHast), MOJIb, MOJISIpHasi Macca, MOJISIpHBIA O00BEM, yriepoJHbli cKeleT, (GyHKUHMOHAJIbHAS TPYIa, paguKall, U30Mepus, U30MEpHI,
TOMOJIOTHYECKUH PpsAJl, TOMOJIOTH, YIIE€BOJAOPOABI, KUCIOPOJ U a30TCOACPIKALIME COCIUHEHHsS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHMs opraHuuyeckux BemiectB A. M. ByTiepoBa, 3aKkOoH COXpaHEHUs
MAacchl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUHM; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAlllie B OCHOBE TIOHUMAaHUS IPUUYNHHOCTH
U CHUCTEMHOCTHM XMMUYECKUX SIBICHUH, (aKTOJOrMUYECKHE CBEICHHMsI O CBOMICTBaxX, COCTaBe, MOJYyYECHMH M O€30MacCHOM MCIOJb30BaHUU
BOXHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH EATETFHOCTH YEIIOBEKa,

c(OPMHPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepHble TMPU3HAKU MOHATUH, YCTaHAaBIMBaThb UX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOILIME IOHATHS IIPU ONMUCAHUH COCTaBa, CTPOEHUS U MPEBpaIlleHUN OPraHUYECKUX COEMHEHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY Ul COCTABJICHUS MOJICKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIEHHON) (OpMYJT OpraHUUYECKUX BEIIECTB U YPAaBHEHUN XMMHUECKUX PEaKIUi, U3rOTaBIMBAaTh MOJIEIHN MOJIEKYJI OPTaHUYECKUX BEIECTB
JUISL AJUTFOCTPALIMU UX XUMHAYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpMHUPOBAHHOCTh YMEHUN YyCTAHABIMBATh MPUHAJUIEKHOCTh W3YYEHHBIX OPraHMYECKHX BELIECTB IO HUX COCTaBY U CTPOEHHUIO K
OTpeNIeNIEHHOMY  KJIAcCy/Tpymnie COeIMHEeHUH (YIJIeBOJOPOJbl, KHCIOPOA M a30TCOJEpKallde COEAMHEHUs, BBICOKOMOJEKYIISPHBIE
COEMHEHMS), 1aBaTh UM Ha3BaHUs No cucreMatudeckoid HomeHkiaatype (IUPAC), a takke mMpuUBOIUTH TPUBHAJIbHBIE Ha3BaHUS OTAEIbHBIX
OpPraHUYeCKUX BEIECTB (ITHJIEH, MPOIWIEH, alleTHJIEH, 3TWJICHTIUKONb, TIMLIEpPHUH, (eHoN, (GopManbaerui, aneTaabAerull, MypaBbHHas
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsk KUCJIOTA, CTEAPUHOBASI KMCIIOTA, IUII0K03a, PPYKTO3a, Kpaxmall, LEJUI0103a, [IUIUH);

c(OPMHUPOBAHHOCTh YMEHUS ONPEIEATh BUIbl XUMUYECKOH CBA3H B OPTraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPAaTHBIE);

c(OpMUPOBAHHOCTh YMEHUS NPUMEHSATH MOJOXKEHHUS TEOpUU CTPOEHHS opraHmdeckux BemiecTB A. M. byriepoBa st oObscHeHUs
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIIECTB;

c(OpMHUPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh COCTaB, CTPOCHME, (PU3UUYECKHE M XMMHYECKHWE CBOMCTBA THUIHYHBIX INpeACTaBUTEIEH
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (MEeTaH, 9TaH, J3TWJIEH, MPOIWIEH, aleTwusieH, OyraaueH-1,3, merunbyramuen-1,3, OeHzomn,
METaHOJI, ATAHOJI, ATUJICHIVIMKONb, INIMLIEPUH, (EHOJ, aleTalbleruj, MypaBbUHAas M YKCYCHas KHUCIIOTBI, IJIFOKO3a, Kpaxmal, LeJUII0JI03a,



AMUHOYKCYCHasl KUCJIOTa), WTIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXJYy HMMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XHMHUYECKUX pEaKUuid C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaThb HCTOYHUKH YIJIEBOJOPOJHOTO ChIphsi (HE(PTh, MPUPOAHBIN ra3, yrojs), CIIOCOOBI HX
nepepabdOoTKU U MPAKTHYECKOE MPUMEHEHUE MPOYKTOB MepepaboTKy;

c(OpMUPOBAHHOCTh YMEHHII IPOBOJUTH BBIUMCICHUS [0 XUMHUUYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BELIECTBA
WIH IIPOJIYKTa peakuuu 1o U3BECTHBIM Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WM MIPOJYKTOB PEAKIUN);

c(OpPMHPOBAHHOCTh YMEHUU BIAIETh CHCTEMOW 3HAHUI 00 OCHOBHBIX METOJaX HAy4YHOTO IMO3HAHMA, WUCIOJIB3YyEeMBIX B XHUMHHU IPH
U3YYEHUU BEIIECTB M XHUMHUYECKUX SIBICHUM (HAONIOAEHHE, H3MEpEHUE, HKCIEPHUMEHT, MOJEIUPOBAaHUE), HCIOJIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUU COOII0/IaTh MpaBUjia IMOJIb30BAHUS XMUMHUYECKON MOCYI0M W J1abopaTOpHBIM 00OpYAOBaHUEM, a TaKkKe
npaBuiIa OOpaIIeHNs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMH I10 BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHITH XUMHYECKHH SKCIEPUMEHT (IPEBpAIleHUs OpPraHMYEeCKHX BEIIECTB IPHU
HarpeBaHuM, IOJY4YEHHE ITUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUECTBEHHbIE PEAKIMM OPraHUYECKHX BEIIECTB, JEHATypalus OEJIKOB Ipu
HarpeBaHUU, LIBETHbIE pPEaKIUH OENKOB) B COOTBETCTBUM C IMpaBWJIAMU TEXHUKH OE30MACHOCTH MpuU OOpallleHWHu C BEIIECTBAMU U
71a00paTOpHbIM 00OpPYIOBAaHUEM, NIPEIACTABIATH PE3YNbTaThl XUMUYECKOTO IKCIEPUMEHTa B (JOpME 3allMCU YpPaBHEHHH COOTBETCTBYIOLIUX
peakuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIU3UPOBATh XUMUYECKYIO MH(POPMAILUIO, MOIYyJaeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa
MaccoBoi uHpopmanuu, MHTEpHET U APYyTrHx);

c(OpMHUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBUja SKOJOTUYECKU I€I€CO00pa3HOro MOBEACHUS B OBITY U TPYJAOBOW IESATEIBHOCTH B
LENIX COXPAaHEHUs CBOEro 370POBbsl U OKPYKAIOWIEH INPUPOAHON Cpeabl, OCO3HABaTh OIACHOCTb BO3JEHCTBUS HA >KUBBIE OPraHU3MBbI
ONpeAeNEHHBIX OpPraHM4YeCKUX BEIIeCTB, NOHMMAas cMblica mokaszarens IIJIK, moscHATh Ha mpumepax CcHOCOObl YMEHBIIEHUS U
IPEIOTBPALICHNS UX BPEIHOTO BO3ACUCTBHS HA OPraHU3M YEJIOBEKa;

JUIsl 00YYaroIMXCsl C OTPAaHMYEHHBIMU BO3MOKHOCTSIMHM 3/10pPOBbSl: YMEHHME NPHUMEHATHb 3HAHUS OO0 OCHOBHBIX JIOCTYIHBIX METO/AaX
MO3HAHMS BEIIECTB U XUMUUYECKUX SIBJICHUI;

JUISL CIIETIBIX M CTA00BUIAIIMX O0YUaIOIUXCsl: YMEHUE UCII0Ib30BaTh pelbeHO-TOUeUHYIO cucTteMy 00o3HaueHui JI. bpaitng ns 3anvcu
XUMHUYECKHX (POPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HanMeHOBaHue pa3ziesioB U TeM NPOrpaMMbl KosinyecTBOo 4acoB JdyiekTpoHHbIE (UPPOBLIE)
n/m Bcero| KoHTpoJsbHBIE [pakTUYecKue oGpasoBaTesbHble Pecypchbl
paboThI paboThI
Pa3gen 1. TeopeTuyeckyie OCHOBBI OpraHUY€eCKO XUMHUH
1.1 |[IpeaMeT opraHu4YecKod XUMHUU. TeopHsi CTPOEHUS 3 https://hij.ru/
OpraHuYecKux coefuHeHui A. M. Bytieposa http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
HToro no pasgeny 3
Paszpges 2. YriieBoaopoabl
2.1 |IlpejgesibHbIE YIJIEBOAOPOALI — AJKAHBI 2 https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
2.2 |HempenenbHble yryieBoJOPO/bI: aJTKEHbI, aTKaJHeHbI, 6 1 https://hij.ru/
aJIKUHBI http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
2.3 |ApomaTuyecKue yrjieBoLopo/bl 2
2.4 |IIpupojHble UCTOYHUKH YTJIEBOIOPO/IOB U UX 3 1 https://hij.ru/
nepepadboTKa http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
HToro no pasgeny 13



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

Pasaen 3. Kuciopoacoaep:kamye opraHndeckue coe JMHEHUA

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

3.2 |Anbperuspl. Kap6oHoBbie KUCA0THI. C10KHBIE 3QUPHI 7

3.3 |YrsieBoanbl 3

HToro no pasgeny 13

Paszpges 4. A3oTcoaepxalye opraHnyecKye coeJuHeHUs

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

HToro no pasgeny 3

Pa3zpeJ1 5. BbicOkoMoOJIeKyJ/IIpHbIe COeJUHEHUs

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

UToro no pasgeny 2
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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

IHOYPOYHOE IINTAHUPOBAHMUE

Ne Tema ypoka KosinyecTBO 4yacoB Jara JJIeKTPOHHbIE
n/n Bcero| Kontposbhele | IpakTudeckue | A3YI1EHUA undpossre
pa6oThl paboThl o6pa3oBaTesibHbIE
pecypchl
1 |llpegMeT opraHUYeCKOW XMMHH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAYEHUE
2 |Teopus cTpoeHUsI OPraHUYECKUX coeJUHEHUN A. M. 1
ByT/iepoBa, €€ 0OCHOBHbIE I10JIOKEHUSA
3 |llpeactaBiieHue 0 KJaaccuUKAILMU OpTraHUYeCKUX 1
BellecTB. HoMeHk/1aTypa (cucTeMaTu4eckas) v
TpUBUAJIbHble HA3BaHUA OPraHUYeCKUX BelleCTB
4 |AsnKaHBI: COCTAaB U CTPOEHHUE, TOMOJIOTUYECKUH P, 1
5 |MeTaH 1 3TaH — npocTelIine NpeJCTaBUTEU aJIKAHOB 1
6 |AJIKeHbI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 |3TUJIEH U NIPOIUJIEH — MPOCTEHIINE IPECTABUTENU 1
aJIKEHOB
8 |llpakTuueckas paboTta Ne 1. «[losiyyeHHe aTUIeHA U 1 1
V3y4yeHHe ero CBOUCTB»
9 |AnkaaueHsl. ByTaguen-1,3 u meTuno6yTaaues-1,3. 1
[loslyyeHUe CHHTETUYECKOT0 KayyyKa U Pe3UHbI
10 |AJIKMHBI: COCTAaB U 0COOEHHOCTH CTPOEHUS, 1

FOMOJIOTUYECKUM Psll. AleTHIeH — NMPOCTEUIINH
npeJiCTaBUTE b AJIKUHOB




Tema ypoka

KosimyecTBO 4acos

Bcero

KoHTpoJibHBIE
paboThI

[IpakTH4ecKue
paboThI

JaTta
W3y4eHUs

JJIeKTPOHHbIE

uudpoBbie
o6pa3oBaTesIbHbIE

pecypchl

11

BeluncieHus 1o YPaBHEHHIO XHUMUHYECKOU peaKknounuu

12

ApeHbl: 6eH30J1 ¥ TOTy0J1. TOKCHYHOCTb apPEHOB

13

['eHeTUYecKas CBA3b yIJIeBOJOPOA0B, NIPUHA/JIEKAIIUX K
pa3J/IMYHbIM KJ1accaM

14

[IpupoaHble HCTOYHUKH YTJIEBOIOPO/OB: NPUPOAHBIN a3
Y MONyTHbIE HEPTAHbBIE ra3bl, HePTh U MPOJYKTHI €€
nepepaboTKU

15

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

16

KoHTpoJibHasi paboTa o pasjesy «YTJeBoJ0PobI»

17

[IpenenbHble OJHOATOMHBIE CIIUPThI: METAHOJI U 3TAHO.I.
BoiopoaHas cBsI3b

18

MHoroaToMHbIE CIIMPTHBI: TUJICHIJIMKOJIb U I'VTIMIEPUH

19

deHoJ1: cTpOEHUE MOJIEKYJIbI, PU3UUECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUEe

20

Anbaerusibl: popManbaerus v aleTaabaerus. AleToH

21

O HOOCHOBHBIE Tpeie/ibHble KAp6OHOBbIE KUCIOThI:
MypaBbUHAs U YKCYCHas

22

[IpakTuyeckas pab6ota Ne 2. «CBoiicTBa pacTBopa
YKCYCHOU KUCJIOTBI»

23

CTeapI/IHOBaﬂ N OJIEMHOBAA KUCJIOThI, KaK IPpeACTaBUTEIN
BbICHINX Kap6OHOBbIX KHUCJIOT

24

MblJ1a KaK COJIM BbICHIUX KapOOHOBBIX KUCJIOT, UX
MOIOIIEE JEeNCTBUE

25

Ciio’kHbIe 3QUPBI KaK MPOU3BO/HbIE KAPOOHOBBIX KHUCJIOT.
'uaposn3 caoXHbIX 9QUPOB




Tema ypoka

KosimyecTBO 4acos

Bcero

KoHTpoJibHBIE
paboThI

[IpakTH4ecKue
paboThI

JaTta
W3y4eHUs

JJIeKTPOHHbIE

uudpoBbie
o6pa3oBaTesIbHbIE

pecypchl

26

XKupbl: ruiposins, npuMeHeHHe, 6U0JI0THYeCKast POJib
YKUPOB

27

YryieBoibl: cocTaB, KiaccubuKaius. BaxkHel e
Npe/ICTaBUTEJIN: IJII0K03a, PPYyKTO3a, caxapo3a

28

KanMaJI W [ eJIJIK0JI03d KaK TPUPOJHbIE IIOJIMMEPDI

29

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

30

O6u1as xapaKTepHUCTHUKA a30TCOePKaLUX OPraHUYEeCKUX
coenvHeHul / Bcepoccuiickas npoBepo4Has paboTa

31

AMHHBI: METHUJIAMUH U aHUJIUH

32

AMHHOKUCJIOTHI Kak aM(l)OTeprIe OpraHHU4YeCKue
COoeJMHeHHd, ux O0HOJIOTMYECKOEe 3HaYEHHE. HeHTI/IﬂbI.
besku Kak NpUPOAHbIE BBICOKOMOJIEKYJIAPDHBIE
CoeJMHEHHA

33

OcHOBHbIE NOHATHUS XMMHUH BBICOKOMOJIEKYJISIPHBIX
coeJMHEeHUH

34

OCHOBHbBIE METO/Ibl CHHTE3a BbICOKOMOJIEKYJIIPHBIX
coeavMHeHUH. [lmacTMaccel, KaydykH, BOJIOKHA
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MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI

Kon IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro 001ero
TPOBEPHEMOTO o0pa3zoBaHus
pe3yJbTara
1 TeopeTnueckue OCHOBBI OPTraHUYECKONH XUMUHU

CdopMupoBaHHOCTB TPEACTABICHUN O XMMUYECKON COCTABIIAIONIEH eCTECTBEeHHOHAYUYHOW KapTHHBI MUPA, POJIM XUMUHW B TIO3HAHUU SIBIICHUH

1.1 MPUPOJBI, B (JOPMUPOBAHUH MBINUICHUS U KYJIBTYPhI JINYHOCTH, € (YHKIIMOHATBHOW T'PAMOTHOCTH, HEOOXOAMMOM JIJISl PEIICHUS TIPAKTHYEC-
KHX 33Ja4 1 SKOJOTHYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M IPUPOAHON cpejie
Brnanenue cucteMoil XMMHUYECKUX 3HAHUHN, KOTOPasi BKJIIOYAET: OCHOBOIOJIAraroIue MOHATH (MOJIEKy1a, BaJIEHTHOCTh, 3JIEKTPOOTPULIATENb-
HOCTb, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSA3b, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YIIIEpOAHBIN cKeleT, PyHKIMOHAIbHAA TPYIIa,
panuKal, H30MepHsl, N30MEpPhI, TOMOJIOTHUSCKII PSJ], TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPOI- U a30TCOACPIKAIINE COCTMHEHISI, OHMOIOTHUECKA

1.2 aKTHBHBIC BEIIEeCTBa (YTICBOIBI, JKUPHI, OCTIKH), MOHOMED, ITOJUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYISIPHBIC COCTUHEHIS); TEOPUH H
3aKOHBI (TEOpPHS XMMHYECKOTO CTPOCHHS OpraHHYecKHX BemecTB A.M. byriepoBa), 3aKOHOMEPHOCTH, CHMBOJIHYCCKHH SI3BIK XHUMHH,
(aKTONOTUYECKUE CBENEHHS O CBOWCTBAaX, COCTaBe, IIONyYCHHH H 0OE30IaCHOM FWCIOJB30BAHMHM BAKHEHIINX HEOPraHHMYECKUX
Y OPTaHWYECKHX BEIIECTB B OBITY U MPAKTUYECKOH JIEATEILHOCTH YeIOBeKa

13 ChopMHpOBaHHOCTE yYMEHHH BBIIBIATH XapaKTEpHBIE IPU3HAKH HOI:I?[TI/II\/'I, yCTaHAaBIHBATh I/IUX B3aUMOCBSI3b, HCIOJB30BATh
COOTBETCTBYIOIIIME TOHATHS MPH OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHMYECKUX COCTMHEHUI
c(hOPMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJUKY JUIS COCTaBJICHUS MOJEKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,

1.4 COKpani€HHO) (OpMyIT OpraHMYECKHUX BEHIECTB M YPAaBHEHUH XWMHYECKHUX PEaKIMi, W3rOTaBIMBATh MOJEIU MOJEKYJIT OpraHMYECKUX
BEIIECTB JIJISl WIUTFOCTPAIIMY MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUSI
CdopMupoBaHHOCTh YMEHHUI YCTaHABIMBATH MPHHAIICSKHOCTh NU3YUEHHBIX OPTaHHMYECKUX BEIIECTB MO UX COCTABY M CTPOCHHIO K OMpee-

1.5 n€HHOMY Kiaccy (TpyImme) coennHeHu (YriIeBOAOPOIbI, KUCIOPOI U a30TCOAEPKAINE COCTMHEHHS, BEICOKOMOJICKYJISIPHBIC COCTUHCHHUS),
JlaBaTh UM Ha3BaHWs 10 cucreMarnyeckoit Homenkiatype (IUPAC)

1.5 ChopMHUPOBAHHOCTH YMEHHUS ONPEACIISITH BUIBI XUMHUYECKOM CBSA3M B OPTAHUYCCKUX COCITUHECHUSIX (OMNHAPHBIC U KPATHBIC)
ChopMupoOBaHHOCT, YMEHHUS TNPUMEHATH: IOJIOKCHUST TEOPUH CTPOCHHUS OpraHuyeckux BemecTB A.M. bytiepoBa mns oOBsSCHEHHS

16 3aBHCHMOCTH CBOMCTB BEUIECTB OT MX COCTABA M CTPOCHUS; 3aKOH COXPAHECHHUSI MACCHI BEIIECTB

2 Yraesopopoasl. Kucnoponacoaepskaiue u a30Tcoaepxaliyie OpraHudeckrue CoeJUHEHNsI. BbICOKOMONEKYIISIPHBIE COEIUHEHUS

2.1 ChopMHPOBAaHHOCTE YMEHHH TNPHBOAUTH TPHBHATBHBIC HA3BAHHS OTICIBHBIX OPraHUYECKUX BEIICCTB (ITHJICH, MPOIMICH, aleTHIICH,




Kon

IIpoBepsiemble MpeAMeTHbBIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMBbI CpeIHEro 001ero

NpoBepsieMoro
o0pa3zoBaHus
pe3yJbTara
STUIEHIJIUKONb, TIHLEPHH, (eHod, (GopManbIernl, aueTalbAeTHA, MypaBbHHAs KHCIOTa, YKCYCHas KHCIIOTAa, OJICMHOBAas KHCIOTA,
CTEapHHOBAs KHCJIOTA, TIIOK03a, PPYKTO3a, Kpaxmall, [eIr0I03a, TTIHIHH)
ChopMUpOBaHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (Pu3MUeckne M XUMHYECKHE CBOWCTBA THIIMYHBIX IPEACTABUTENEH
22 pa3IHYHBIX KJIaCCOB OPraHMYECKWX BEUIECTB (MEeTaH, 3TaH, JTWIEH, NPONWIEH, aleTWwIeH, OyTaanes-1,3, mermnOyraauen-1,3, Genson,
METaHOJI, 3TAHOJ, 3THJICHITMKOIb, TIUIEPHH, (EHOIN, aleTaabIeTH], MypaBbHHasd M YKCYCHas KHCIOTHI, TJIFOK03a, KpaxMall, IeJUTiIIo3a,
aAMHMHOYKCYCHasl KHCJIOTa)
CchopMHUPOBaHHOCTE YMEHMS WLIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXAY TUIMYHBIMM IPEACTaBUTEISAMHU pa3INYHBIX KIJIACCOB
23 OpPTaHMYECKHX BEIIECTB YPaBHEHUSIMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH C UCIIONb30BaHUEM CTPYKTYPHBIX (hOpMyIT
24 ChopMHUPOBAaHHOCTh YMEHUS XapaKTepPU30BaTh UCTOYHUKU YTJIEBOJOPOJHOTO ChHIpbs (HE(Th, MIPUPOAHBIN ra3, yrojib), CHOCOOB! UX Iepepa-
OOTKH U IPAKTUYECKOE NPUMEHEHHE POIYKTOB epepabOoTKU
3 Xumus 1 KU3Hb. Pacdyérel
ChopMUpOBaHHOCTH YMEHHUH BIIAIETh CHCTEMO 3HAHMI 00 OCHOBHBIX METOaX HAYYHOT'O MO3HAHHS, HCIIOJIB3yEeMbIX B XHMHH TIPH H3Y4CHUH
3.1 BEIIECTB M XHMUYECKUX SBICHUIl (HaOMIONeHME, M3MEpEHHe, HKCIEPUMEHT, MOJCIMPOBAHKE), MCIOIb30BAaTh CHUCTEMHBIC XUMHMYECKHE
3HAHUSI JJIs1 IPUHSTHSL PEIICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH U MX IPUMEHEHHEM
CchopMHUPOBaHHOCTH YMEHHH cOOMIONATh MIPAaBUIIA MOIb30BAaHUS XMMUYECKON ITOCY 0N U TaO0paTOPHBIM 000pYJOBaHUEM, a TAKXKE TpaBHUiIa
3.2 00paleH!sl C BEHIECTBAMU B COOTBETCTBHU C MHCTPYKIMSIMU 110 BBITIOJIHCHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB
CchopMHUPOBaHHOCTE yYMEHMH IUIAHMPOBATh M BBHINOJHATH XHUMHUYECKHI SKCHEPHUMEHT (IIPEBPAIIECHUS] OPraHUYeCKUX BEIIECTB IPH
HarpeBaHUHY, IONYyYCHHE 3THJIEHA U M3Y4YEHHE €ro CBOMICTB, KAUCCTBEHHBIE PEAKLMHM OPTaHUYECKHX BEIECTB, JCHATYpalUsl OCJIKOB NpH
3.3 HarpeBaHWM, IBETHHIE PEaKIUK OEJKOB) B COOTBETCTBHUHM C MpPaBUIAMHM TEXHHUKH O€30MacHOCTH MpH OOpalleHMH C BelIeCTBAMHU H
71ab0paTOpHBIM 000PYIOBaHHEM; NMPEACTABIATH PE3YNIBTATHl XHMHIECKOTO 3KCIEPUMEHTa B (pOpMe 3amnCcH ypaBHEHHI COOTBETCTBYIOIINX
peakiuii 1 (OpMyIMpPOBATH BEIBOJBI HA OCHOBE 3THX PE3yIbTaTOB
ChopMUpOBaHHOCTH YMEHHUI TPOBOANTD BEIYMCICHHUS 110 XHMHYECKUM YPaBHEHUAM (Macchbl, 00bEMa, KOJIMUECTBA NCXOAHOTO BEIIECTBA HIIH
34 MIPOJYKTa PeaKIny Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OHOTO M3 MCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKIINH)
35 CchopMHPOBaHHOCTE YMEHHH KPUTHYECCKH AHATU3HPOBATH XUMHUYCCKYI0 HH(POPMAIMIO, MOIydaeMyl0 M3 Pa3HBIX HMCTOYHHKOB (CpEICTBa

MaccoBoi mHpopMaIuu, ceTh IHTEpHET U APYyTHe)




Kon

IIpoBepsiemble MpeAMeTHbBIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMBbI CpeIHEro 001ero

NpPoBePsieMOro
o0pa3zoBaHus
pe3yJbTara
CdopMupoBaHHOCTH YMEHMIA COOMIOAATH MPaBUIIa IKOJOTHUECKHU 11e71ecO00pa3HOro MOBEACHHUS B OBITY U TPYJIOBOM JEATENILHOCTH B LIETISX
COXpaHEHHUs] CBOETO 3/I0POBbS W OKpYXKAIOMIed NPHUPOJHON Cpedpl, OCO3HABATh OIACHOCTh BO3JECUCTBHUS HA JKHUBBIE OPTaHU3MBI
36 OTpe/IeIEHHBIX OPTaHWYeCKHUX BEIeCTB, MOHMMAas cMbIc Tokazarens [IJIK (mpemenbHO MOMYCTHMMOH KOHIIEHTpAIMH), TOSCHATH Ha
MpUMepax CocoObl YMEHBIIICHHUS U IPEIOTBPAIICHUS X BPESIHOTO BO3ICHCTBHUS Ha OPTaHU3M YeI0BeKa
MPOBEPAEMBIE JIEMEHTBI COIEPKAHUS
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTHueckue OCHOBBI OPIraHUYECKON XUMUU
[Ipeamer opranwdecko XuUMUHW: €€ BO3HUKHOBEHWE, PAa3BUTHE W 3HAYCHHWE B TIONYUYCHWH HOBBIX BEIIECTB M MaTEpPUAIOB. Teopus CTPOCHHS
11 oprannvecknx coenuaeHni A.M. BytnepoBa, e€ 0CHOBHBIE TTOJIOKEHUS
CTpykTypHBIC POPMYIIBI OPTaHHYECKUX BEINECTB. I'oMosIoTHs, n3oMepus. XUMHYECKas CBSI3b B OPraHUYECKUX COCTUHCHHSIX — OJIMHAPHBIC U KpaTHBIC
1.2 cs3u. [IpeacraBnenne o kiaccupukayuym OpraHuvdecKux BEeNeCTB
HomenknaTypa opraHu4eckux COCAMHEHWH (cucTeMaThyeckas) M TPUBUANBHBIE Ha3BaHMS BaKHEHIIMX TNPEACTABUTENICH KIACCOB OPraHMYECKUX
13 BEIIECTB
2 YrneBoopoisl
AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUCCKHIA psii. MeTaH M dTaH — MPOCTEHINNE MPEACTABUTEIN AIKAHOB: (PH3MYECKUE W XMMUYECKUE CBOMCTBA
21 (peakuuu 3aMelIeHHs] U TOPEHUs ), HaXOXKJeHHE B IPUPOJE, OJTY4YEHUE U TPUMEHEHHE
AJKEeHBI: COCTaB M CTPOCHHE, TOMOJOTHYCCKUH psill. DTHICH W MPONMICH — IMPOCTEHINNE MPEICTABUTENN ANKCHOB: (U3MUYECKHE M XUMHUYCCKHE
2:2 CBOMCTBA (peakiny TUAPUPOBAHMUS, TAIIOTCHUPOBAHMS, THAPATAIIUHN, OKUCIICHUS U TIOJIMMEPHU3AIINH ), IOJyYeHUE U IPUMEHEHUE
23 Ankaguensl: Oyramuen-1,3 u MeTwnOyraguen-1,3: CTpoeHHe, BaKHEHIIME XHMHYECKHE CBOMCTBa (peakius monuMepusanuu). I[lomydeHue
CHUHTETUYECKOI0 KayuyKa U Pe3HHBI
24 AJKWHBL: COCTaB U 0COOCHHOCTH CTPOCHISI, TOMOJOTUYCCKUH Psifl. ATCTHICH — IPOCTSHIIHI IPEACTABUTENb aJKHHOB: COCTaB, CTPOCHHE, (DU3MUCCKHE

1 XUMHYECKHE CBOICTBA (PEaKIiy THAPHUPOBAHUS, TATOTEHIPOBAHISL, THAPATAIINY, TOPEHUS), ITIOJTyICHUE ¥ TPUMEHEHHE




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Apensl. benzon: cocraB, cTpoeHHe, (GU3NIECKHEC U XMUMHUYECKHE CBOMCTBA (PEaKLIUM TaJOT€HHPOBAHMS M HUTPOBAHHSA), NOITyUYCHHE W IPUMEHCHHE.

2.5 Tomyon: coctaB, cTpoeHHe, (u3MYecKHe M XHMHUYECKHE CBOMCTBA (peakmyy TajJOTeHHUPOBAHUS M HHUTPOBAHWS), IIONyYCHHE W IPHUMEHEHHE.
TokcnaHOCTB apeHoB. | eHeTHIecKast CBSI3b MKy YIIICBOIOPOAAMH, TPHHAIICKAIINMHY K pa3IHIHBIM KJIaccam
[IpupoHBIe HCTOYHUKHN YTIACBOJIOPOIOB. [IpupoaHbId Ta3 U monyTHBIE HedTsAHBIC ra3bl. HedTh 1 €€ npoucxoxnenue. CriocoObl epepaboTKu HEPTH:
2.6 MEPEroHKa, KPEKUHT (TepMHYECKHUH, KaTaTUTHIeCKui), muponu3. [IpoayKTel nepepaboTki HeTH, NX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B OBITY.
KaMeHHBIH yroyb ¥ MPOAYKTHI €ro mepepadoTKu
3 Kucnoponcoaepskamie opraHIdecKue COeTMHEHUS
[IpenenpHbIE OMHOATOMHBIE CIHPTHL. METaHON M ITAHOJN: CTPOCHHWE, (U3UUECKHEC W XUMHUYECKHAE CBOMCTBA (PEaKINH C AaKTUBHBIMH METaJUIaMHU,
raJIOTeHOBOJIOPOJAMH, TOpEHHE), MpUMEHEHHe. BogopomHble cBs3M MeXIy MOJEKyJaMH CIHpTOB. JleificTBHe MeTaHOJa W JTaHONIA HAa OPraHu3M
3.1 genoBeka. MHOrOaTOMHBIE CITUPTHI. DTUICHIIIMKONG U TIHILEPUH: CTPOCHHUE, PU3NYECKAe U XUMHYECKHE CBOICTBA (B3aUMOAEHCTBHE CO MIETIOYHBIMU
MeTaJJIaMH, KaueCTBEHHAsI peakiisg Ha MHOT0aTOMHBIE CIIUPTHI). JleliCTBHE Ha OpraHn3M desoBeka. [IprMeHenne rmiepuaa 1 STHICHTITHKOIS
3.2 ®deHomn: cTpoeHNEe MOJIEKYIIBI, (PM3MUECKIE M XMMUIECKHe CBOMCTBA. TOKCHIHOCTh (eHomna. [Ipumenenne dpenomna
33 Anpaerunsl U KeToHbl. PopMaibIeru, alneTaabIerua: CTPOCeHHE, GU3NUECKHEe U XUMHUUYECKHE CBOWCTBA (pEakIMy OKHCICHHS U BOCCTAHOBIICHHS,
Ka4deCTBCHHBIE PEaKIINH), MOJTyIeHHEe 1 MPUMEHECHHUE
OnHOOCHOBHEIE TIpeAeIbHBIE KapOOHOBEIE KUCIOTEL. MypaBbHHAS M YKCYCHAsl KHCIOTHI: CTpOCHUE, (PU3NIECKIEe U XMMHUESCKHE CBOHCTBA (CBOICTBA,
34 o0Imme ISt Kilacca KHCIOT, PEeaKIusl dTepUPHUKALNN), ToIydeHne U npuMeHeHrne. CTeaprHOBasl U OJEHHOBAs KHCIOTH KaK MPEACTABUTENN BBICIINX
KapOOHOBBIX KUCIOT. MBITa KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, HX MOIOIIEe IeHCTBHE
CrnoxxHple 3(UPH KaK MPOW3BOAHBIC KapOOHOBBIX KHCIOT. [mapomn3 cioxHBIX d¢upoB. Kupel. I'mapomms xwupos. IlpumeHeHme XHUPOB.
35 Buonornyeckas poib )XUPOB
VYTaeBoABl: COCTaB, KJIACCH(UKAIMS YTICBOAOB (MOHO-, M- W TONUCAXapHIbl). [r0KO3a — MPOCTEUINI MOHOCAaXapwi: OCOOCHHOCTH CTPOCHUS
MOJIEKYIBI, (U3MYECKHe U XUMHUICCKHE CBOMCTBA (B3amMoericTBie ¢ TuapokcuaoM Menu(1l), okucienne aMMHaYHBIM pacTBOpoM okcuna cepedpa(l),
3.6 BOCCTaHOBIIEHHE, OpO’KEHUE TIFOKO3bI), HAXOXKACHUE B MPUPOJIE, MPUMEHEHHUE, Onojorndeckas poib. PorocunTe3. PpyKTO3a Kak U30MEpP TITFOKO3BI.
Kpaxmai u 11es11r0103a Kak IpupoaHble mojnMepbl. CTpoeHne KpaxMalia U HeJUItosI03bl. PHu3ndecKre 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpoiu3,
Ka4yeCTBEHHAs PEaKIHs C HOJIOM)
4 A3soTcoziepikalliie OpraHuuecKue CoeIMHEeHHs
AMUHOKHUCIOTBI KaK aM(OTepHBIC OpraHudeckue coeAuHeHus. Dm3udeckne W XUMHUYECKHE CBOWCTBA AMHUHOKUCIOT (Ha MpHMEpe TIUIHMHA).
41 Buonornueckoe 3HaueHMe aMUHOKUCIIOT. [lenTuabl
Benxu kak mpupoHBIE BEICOKOMOJIEKYIISIpHBIE coenuHeHus. [lepBudHasi, BTOpUYHAS U TPETUYHAS CTPYKTypa OeIKoB. XMMUYECKHE CBOHCTBA OCIKOB!
4.2 THAPOJIN3, CHATYPAIHs, KAUeCTBEHHBIC PEAKIIUH Ha OCIIKU
5 BrICOKOMOJIEKYISIpPHBIE 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. [TosryueHne CHHTETHYEeCKOTro KayyyKa U pe3HHBI

‘ 52

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

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

METOJUYECKUE MATEPUAJIBI VI YUYUTEJIA

1. Xumus. 10 knacc. Yueonuk (apropel O. C. 'abpuensn, U. I'. Octpoymos, C. A. CriagkoB).

2. Metoamnueckoe mocobue. 10 kmace (aBTopsl O. C. ['abpuensn, U. I'. Octpoymos, 1. B. Akcénona).

3. [Iporpamma kypca xumun s 8—11 kinaccoB 00meo0pa3oBarenbHbIX yupexacuui (aBropsel O. C. 'adbpuensH, 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.






