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HNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XMMHU Ha YpOBHE CpeaHEero ooduero oopa3zoBaHus pazpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanumny,
TpeOOBaHUN K pe3yinbTaTaM OCBOSHUS (eaepalibHON 00pa3oBaTeNbHOW MTPOTPAMMBI CPEIHETO
obmero oo6pazoBanus (POII COO), mnpencraBneHHbIX B @DenepalbHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konuenmmu mnpenonaBaHus y4yeOHOTO MpeamMera
«Xumusi» B 00pa3oBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, peatn3yrnX OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX NOJOXKEHUH «CTpaTernu pa3BUTHS BOCIHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0I0B K pa3pabOTKe MpOTrpaMMbl 10 XHUMHUH, K OTPEACTICHUIO O0IIel CTpaTeruu
00y4eHHs, BOCIUTAHUS U Pa3BUTHsI 00YJAIOUINXCS CPEICTBAMH YIEOHOTO MpeaMeTa «XUMUS JUTS
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBHJIM KOHIeNTyanbHble monoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJiel, COJAEepKaHUsl, pe3ylbTaToB oOyueHUs U TpeOOBaHMM K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumuyeckoe  oOpa3oBaHHMe,  IOJIy4aeMO€  BBINYCKHUKaMH  0011eoOpa3oBaTesbHOM
OpraHu3aIid, SBISIETCS HEOTHEMIIEMOW 9acThl0 X 00pa30BaHHOCTH. OHO CIY)KUT 3aBEpIIAIONTIM
ATAIOM pealln3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM ypOBHE KITFOUEBBIX [IEHHOCTEH, TP CYIITIX
IEJIOCTHOW CHCTEME XHMHYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KacaroTCs IO3HAHHS 3aKOHOB
pupobl, (POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYIBTYphl YENIOBEKA, a TaKKe IKOJOTHUECKH
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M MPUPOIHON cpene. Peanmsyercs Xumudaeckoe
oOpa3zoBaHue O0y4arONMXCs HA yYPOBHE CPEIHEro oO0IIero oOpa3oBaHHs CpPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS, COJAEpKaHUE U TIOCTPOEHUE KOTOPOTO OMpEeNieHbl B MporpaMme Mo XUMHH C
y4€ToM cHelu(pUKHA HAyKH XUMUH, €€ 3Ha4eHHs B TIO3HAHUU MPUPOAbI U B MaTEpPUATBHOU KU3HU
oOmiecTBa, a Takke C y4€TOM OOMIMX IIesied W MPHUHIUIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit denepanuu.

XUMHUS KakK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0co0YyI0 poJib B COBPEMEHHOM
UBWJIM3AIIMY, B CO3JaHWM HOBOHM 0a3bl MaTepuadbHON KyIbTyphl. OHa BHOCHT CBOW BKJIaja B
(dbopMHpOBaHKE PALMOHATIBHOTO HAYYHOTO MBIIIJICHUS], B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS 00
OKPY)KaIOIlleM MHUpE KaK O €IMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (OopMUPYETCsl B XUMUU Ha
OCHOBE MMOHMUMAaHMSI BEIIECTBEHHOTO0 COCTaBa OKPY>KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHo B3aMMOJIEHCTBYS C IPYITMMH €CTECTBEHHBIMM HAYKaMH, XMUMHsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJBTYpbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPYAA U >KU3HH Ka)XJI0TO YiIeHa
obmiectBa. CoBpeMeHHass XUMHUsI KaKk Hayka CO3UIaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHI
HaIpaBJieHa Ha pellieHne IMo0aIbHBIX MPOOJIeM YCTOWYHBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOH, MUIIEBO, SKOJIOTHUECKOI 0€30MacCHOCTH U OXPaHBI 310POBbSI.

B cootBerctBUM C OOmIMMH WENSIMU W MPUHIMIAMH CpelHero oOmiero oOpa3oBaHuUs
conepxkanue npeamera «Xumus» (10-11 xmaccel, 6a30BbIil YpOBEHb M3Y4YE€HHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOLIMXCS, HEOOXOOUMYI0 UM JUis
BBIPAaOOTKH MHUPOBO33PEHUYECKMX OPHEHTUPOB, YCIEUIHOTO BKJIIOYEHHMS B JKU3Hb COLIMYMA,
IPOJ0JDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBisiomuMu npeaMeTa «XuMus ABIAI0TCA 0a30Bble Kypchl — «OpraHuyecKkas XUMHs»
n «OO0mast 1 HeopraHuyeckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsI KOTOPBIX SBISIFOTCS
OCHOBBI 0a30BOI1 HayKH: cHCTeMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKIIOYECHHEM 3HaHUM U3
oOrmielt XuMUM) U opranuyeckod xumun. @opMHUpPOBaHUE JAHHOM CUCTEMbI 3HAHUH NMPH U3Yy4EHUH
npeaMera o0OecreyrBaeT BO3MOXHOCTh PACCMOTPEHHs] BCETO MHOrooOpas3usi BEUIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepkanusi KypcoB — «Opranundeckas xumus» 1 «OOmas U HeopraHUyecKas
XUMUsD» cpopMHUpOBaHA B IporpaMMe MO XMMHMHM HAa OCHOBE CHCTEMHOTO MOAXOJa K W3YyYCHHIO



yueOHOro Mmarepuana U OOYCIOBJICHAa HUCTOPHUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUN Ha
ONPENENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHHMYeCKOM XUMHHM BELIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKUX COCIUHEHUH, a
TAaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
CBenenuss 00 M3yyaeMblX B Kypce BEIIECTBaX JAlOTCS B PAa3BUTUH — OT YIJIEBOAOPOJIOB IO
CIIO)KHBIX OHMOJIOTMYECKM AaKTHBHBIX COCOUMHEHUH. B Kypce OpraHMyeckoil XHMHUHU MOJY4aroT
pa3BuTHE CQPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS MEPBOHAYAIBHBIE
MIPEJICTABJICHUSI O XMMHYECKOW CBSI3U, KJIACCU(DMKAIMOHHBIX IMPH3HAKAX BEIISCTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINU.

[Ton HOBBIM yriioM 3peHHst B mpeamere «XuMus» 0a30BOro YpOBHS paccMaTpHUBACTCS
W3yYeHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI TEOPETHYECKHH Marepuan u
(aKTOJIOTMYECKHUE CBEJICHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce
«OO0masi u HeopraHumdeckas XUMHsD» OOYyYarOIIMMCSI MPEIOCTABISAETCS BO3MOXHOCTb OCO3HATh
3HAYEHHUE MEPHOUUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOA0JIOIMUECKUX MO3ULINH, TITy0xke
MOHSATh UCTOPUYECKOE U3MEHEHHE (PYHKIIMI 9TOTO 3aKOHA — OT 0000IIAIONIeH 10 0OBSICHSIOMEH 1
MPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHUN O BaXHEWIIMX BEIIECTBaX, UX COCTABE, CTPOCHWH, CBOWCTBAX W
MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIUAX, UX CYITHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHMS
jpononHsAercss B Kypcax 10 wm 11 KimaccoB sneMEHTaMM  COJIEpKAaHUS, HMEIOIIHUMHU
KYJIbTYPOJOTHYECKUA ¥ TPHUKIAJTHOW XapakTep. OTH 3HAHUA CIIOCOOCTBYIOT TIOHUMAHHIO
B3aMMOCBSI3W XHMHH C JPYTUMH HayKaMH, pacKpbIBalOT €€ pOJIb B IIO3HABATEIHPHOU U
MPaKTUYECKOW JEesTeIbHOCTH 4YeJIOBEKa, CHOCOOCTBYIOT BOCHHUTAHUIO YBAKEHHUS K IIPOLECCY
TBOpYECTBA B 00JIACTH TEOPHHM M TMPAKTHYECKUX MPUJIOKECHHA XUMHUHU, TMOMOTAIOT BBITYCKHUKY
OpUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBA3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIMIO M NPUMEHATh €€ JUIsl MOMOJHEHUS 3HaHWM, pelleHus
VMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX HMCCIEIOBATENbCKUX 3adad. B menom conepkanue
yueOHOro mpeamera «XUMHS» JAHHOTO YPOBHS M3YyUEHHUS OPUEHTHUPOBAHO Ha (POpMHpOBaHHE Y
o0yyaronuxcss MUPOBO33PEHUYECKOM OCHOBBI ISl MOHMUMaHMS (GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaJIbHOE EJUHCTBO HEOPraHWYEeCKOrO0 W OPraHu4eckoro Mupa, oOyCIOBJICHHOCTh CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOECHHUEM, IIO3HABAEMOCTh IPUPOJHBIX SIBJICHUH IyTEM 3KCIEPUMEHTA U
pelIeHus TMPOTUBOPEUMH MeXAy HOBBIMU (DaKTaMd U TEOPETUUYECKHUMH MPENOChUIKAMH,
OCO3HAHHE POJIM XMUMHHU B PELICHUH 3KOJOTHYECKUX IMpoOjeM, a Takxke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepHaOB.

B nnane pemieHus 3a1a4 BOCIUTAHUSA, Pa3BUTHS M COLUATM3AIMHI 00YJaIOIIUXCSl PUHSATHIC
MporpaMMoON MO XUMHHM MOJAXOJbl K OIPEACNCHUIO COAECPKAaHUS U TIOCTPOEHHUS IIperMeTra
npeaycMaTpuBaoT (OPMUPOBAHUE YHHBEPCAJIbHBIX YUEOHBIX JEHCTBHI, HMEOHMX 0a30BOe
3HAYEHUE I PA3IUYHBIX BUJIOB JESITENLHOCTH: pelIeHUs MpoOieM, OMCKa, aHalu3a U 00paboTKu
uHpopMaluy, HEOOXOAUMBIX Ui MPUOOPETEHHs] OMbITa MPAKTHUYECKONW M HUCCIIeNOBATENbCKOMN
NEeSATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO 00111ero o6pa3oBaHus, Tak 1 Ha
ypOBHE cpeaHero oOmiero o0pa3oBaHUs, MPHU OIPEACICHHH COJAEPKATEIbHOW XapaKTePUCTHKU
nened M3ydeHus TIpeaMeTa HalpaBJIE€HUEM IEPBOCTENIEHHOW 3HAYMMOCTH  TPATUIMOHHO
npu3Haércss  (GopMHpOBaHHE OCHOB XHUMHUYECKOW HayKH Kak OOJIaCcTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOMN IEATEIbHOCTH YeJIOBEKAa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM
KylnbTypbl. C METOJAMYECKOW TOUKHM 3PEHHUS TAKOM MOJXOJ K ONPEICICHHUIO0 Lelell HU3ydyeHUus
MpeAMETa SIBISETCS BIIOJIHE ONPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LEISIMU H3Y4YEHHUS OpeaMera «XuMus» Ha
6azoBom ypoBHe (10 =11 xJ1.) sBASIOTCS:

e (opmupoBaHuMe CHCTEMbl XUMHUYECKHUX 3HAHMA KaKk BaKHEHIIeH CcoCTaBIsIOLIEH
€CTECTBEHHO-HAyYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOW JIEKAT KIIOUEBBIE TMOHATHUS,



d)YH[[aMeHTaHBHBIG 3aKOHbBI W TCOpHUU XHMHHU, OCBOCHHC A3blKa HAYKH, YCBOCHUC U
MOHMUMAHKWE CYIIHOCTH JIOCTYMHBIX O0OOOIIEHUI MHUPOBO33PEHUYECKOTO  Xapakrepa,
03HAaKOMJICHHE C UCTOPUEH UX PAa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHue M pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAaX MO3HAHHS BEIIECTB U
XUMUYECKUX PEAKUUH, HEOOXOIUMBIX sl NMpUOOpeTeHUs] YMEHHMH OPHEHTHpPOBATHCS B
MHpE BEIIECTB U XMUMHYECKUX SIBJICHUH, UMEIOIIMX MECTO B IPUPOJE, B IIPAKTUYECKOU U
MOBCEIHEBHOM JKU3HU;

® PpPa3BUTHC YMGHI/Iﬁ U CIIOCO00B ACATCIIbHOCTH, CBA3aHHBIX C Ha6JHOII€HI/ICM A 00BbIACHEHHEM
XUMHYECKOTO JKCIICpUMEHTa, COONIOJICHHEM TMpaBWiI O€30MacHOTO OOpalieHus C
BEII[ECTBAMHU.

Hapsimy ¢ stum, comepkarenbHas XapaKTEpHUCTUKA IIeNICH W 3a7ad W3Y4CHHUs MpeaMeTa B
nporpaMme 1Mo XMMHU YTOYHCHA U CKOPPCKTHUPOBAHA B COOTBCTCTBUU C HOBBIMH IIPUOPUTCTAMU B
cucteMe cpenHero oomiero oopazoaHusi. Cero/iHsi B MPENOJaBaHUM XHUMUHU B OOJIBIIECH CTENEeHU
OTAETCs MPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE CoJiepKaHusl 00y4eHHs,, OpUEHTUPOBAaHHON Ha
MOJITOTOBKY BBIMMYCKHHUKA OOI1e00pa30BaTeIbHON OpraHu3allii, BJIaJICIONIeT0 He HAOOPOM 3HAHUM,
a q)YHKHHOHaHI)HOI\/'I T'paMOTHOCTBIO, TO C€CTb cmocobamMu u YMCHHUAMHU AKTHBHOTO IOJTYUYCHUA
3HAaHUU U MMPUMCHCHUA UX B pCaHBHOfI KU3HU IJId pCIICHUA MMPAKTUYCCKUX 3a1a4.

B cBs3u ¢ 5TUM Nipu M3ydeHUU NpeaMeTa «XUMUs» JOMHUHUPYIOIIEe 3HAUCHUE PUOOPETAIOT
TaKWe e U 33JIa4H, KaK:

ajanranus 00yJaroluxcsl K yCJIOBUSAM AMHAMMYHO pa3BHBAIOIIETOCs MHpa, GOpMUPOBAHUE
WHTEJUICKTYaTbHO  Pa3BUTOW JIMYHOCTH, TOTOBOM K CamM0O0Opa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOATCIIBHOMY IMPHHATHUIO T'PaMOTHBIX peH_IeHI/Iﬁ B KOHKPCTHBIX XH3HCHHBIX CHUTyallUAaX,
CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

(dhopmupoBaHUE y OOYJArOIINXCS KIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHITHH ), UMEIOIINX
YHHUBEpPCAJbHOE 3HAUEHUE Uil Pa3IMUHBIX BUAOB JEATEIBHOCTH: pEIIeHHs] MpoOieM, MOHUCKa,
aHanu3a ¥ 00paboTKM HMH(pOpPMANHUU, HEOOXOIUMBIX IS TMPHUOOPETCHHUS OMbITa JCATEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE€ MECTO B I[IO3HAHUM XUMHUHU, a TaKkXKe i1 OLEHKH C TO3ULUN
9KOJIOTMYECKON O€30TacHOCTH XapakTepa BIMSHHUS BELIECTB W XUMHUYECKHX IPOIIECCOB Ha
OpraHu3M 4YejIoBeKa U MPUPOJIHYIO CPEY;

pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEM
oOyyaronuxcs: CHOCOOHOCTH CaMOCTOSATENIbHO MpPUOOpETaTh HOBBIE 3HAHMS 1O XUMHH B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTAMHU, HCIIOJIb30BaTh COBPEMEHHBbIE WH(MOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TIOWCKA W aHalu3a y4eOHOM M Hay4YHO-NOMYJISIpHON MH(OpPMALMK XUMHYECKOTO
COJIepKaHNUS;

(hopMHpOBaHHE U PA3BUTHE Yy OOYYAIOIIUXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBILIICHHUS,
HaO0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIPH IAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPHUMEHTA;

BOCIIUTaHHE y oOydaromuxcs yOeKkIEHHOCTH B TYMaHHCTUYECKON HANpaBIEHHOCTH XUMHH,
e€ BaXHOH pOJM B pEIICHWH TIOOANTBHBIX MPOOJEeM palMOHAIBHOTO MPUPOJOIOIb30BAHMUS,
MOTIOJTHEHHSI SHEPTreTHYECKUX PECypCOB U COXPAaHEHUS MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE0OX0IUMOCTH OEpEKHOTO OTHOIIEHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, a TaKKe MPHOOpETEeHUs
OTIbITa WCMOJB30BAHUS TOMYYCHHBIX 3HAHUIM Al MPUHATHS TPAMOTHBIX PEIICHHH B CHUTYyaIHsX,
CBSI3aHHBIX C XUMHUUYECKUMU SBJICHHUSIMH.

B yuebGHOM miaHe cpemHero oOmiero oOpazoBaHus MpeaMeT «XUMHUsS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTn «EcTecTBeHHO-HAYUHbIE PEAMETHI».

OO1ee 4MciaO YacoB, OTBEAEHHBIX UISI M3YYCHHs] XUMHUHU, Ha 0a30BOM YpPOBHE CpEIHETO
obmiero o6pazoBanus, cocrapiseT 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henenro), B 11 kmacce —
34 gaca (1 gac B Hefeno).



COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYECKas CBS3b B OPraHU4YECKUX COCUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS BaXKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe U ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB P HAarpeBaHuu (IJIaBjIeHHe, 0OyriIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUeckre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpPEeHUs ), HaX0XK/IeHUE B IPUPO/IE, MOTyYeHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Psifl. DTWIEH U MPOMWIEH — MPOCTEUIIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (PU3HUecKue U XUMHUYECKHUEe CBOWCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE U NPUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBsSI3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3IMYHbIM KjaccaMm.

[Ipupoanbie UCTOUHUKU YTIIeBOaOpoaA0B. [IpupoaHbIil ra3 U MomyTHbIE HE(PTAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKkuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIYKThl €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIy4YEHUE ITUJIEHA U U3YYEHUE €TI0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOH peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJIHBIX BELIECTB MM MPOIYKTOB PEAKIIIH).




Kuciopoaconep:kaiue opranudeckne coeJuHeHust

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pPEaKkUMW C aKTUBHBIMU METalIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHeie CBsI3M MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBHEe MeTaHOJa M 3TaHOJa
Ha OpPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYecKue u
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMU METAJIAaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOATOMHbIE cIUpThI). JlelicTBue Ha opraHu3M uenoBeka. lIpuMmeHeHue riauuepuHa u
STHUIICHTJTUKOJISL.

@eHoNI: CTPOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunbpl M KemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XAMUYECKHE CBOMCTBAa (pEaklUU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINH),
MOJTyYEeHUE ¥ PUMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpOCHHUE, PU3NUECKUE ¥ XUMHUECKHE CBOMCTBA (CBOMCTBA, OOIIHNE TS KJIacca KHCIIOT, PEeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble PPl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX d(DUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHe U XUMHYECKUE
cBoiicTBa (B3ammMojeiicTBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBIEeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
pUMeHeHue, ouosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaina U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOIOJICHNE W OIMMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue rauiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0bEMa, KOJIUYEeCTBA
HCXOJHOTO BeIIecTBa WJIM NPOAYKTAa pEaKUMd MO HM3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcoaeprkalye OpraHn4ecKue CoeIMHEHMs.

AMUHOKUCIOTBI Kak aM(OTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buomornueckoe 3HaUYeHHE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuuHas, BTOpWUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



DKcIepuMEHTaIbHbIE METOJbl M3YUEHHsI BEIIECTB M UX IPEBpAIICHUI: HAOIIOAEHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPEeIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJICHUE C
00pa3aMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUIM YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIeBOb, )KUPBL, PEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoOrHs: NHUILEBbIE IPOIYKTHI, OCHOBBI PAlJMOHAIBHOIO ITUTAHMS, MOIOIME CPENCTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
FA30BOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHMS K pe3yJabTaTaM OCBOCHHS OOYJArOITUMUCS
MpOrpaMM cpejiHero odmiero oopazoBaHusl (JIMYHOCTHBIM, METAPEIMETHBIM U MPEAMETHBIM).
Hayuno-meroanueckoii OCHOBOW [y pa3pabOTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeJIHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATeIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESITEILHOCTHBIM TOJIXOJOM B CTPYKTYypE JHMYHOCTHBIX
pe3yNbTaTOB OCBOCHUS TNpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oomiero o0OpazoBaHus
BBIJICJIEHBI CIEAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOIIMMHCI POCCUUCKON T'pa)KTAHCKOW HJIEHTHUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPEIETIEHUIO;

HaJIM4Me MOTHUBAIIMU K 00YUEHUIO;

I[eJICHaNpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HAa OCHOBE KIIOYEBBIX
[IEHHOCTE! U UCTOPHUECKUX TPAAULINN 6a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMUXCS PYKOBOJICTBOBAThCS B CBOEH AESATETHHOCTU
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, TMPUCYIIUMHU IEJIOCTHOM CHCTEME XUMHUYECKOTO
oOpa3oBaHus;



HaJIM4YMe TPABOCO3HAHHS DKOJIOTUYECKON KYIbTYphl M CHOCOOHOCTH CTaBUTh ILIETH U
CTPOUTD KU3HEHHBIC I1JIAHBI.

JIuyHOCTHBIE PE3yJIbTAThl OCBOCHHUS Mpeamera «XUMHUsS» JOCTHUTAlOTCS B €IMHCTBE
yu4eOHOM © BOCIUTATENHLHOW JEATENHHOCTH B COOTBETCTBHM C TYMaHUCTHYECKUMHU,
COIIMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU M HJCAJIaMH  POCCHICKOTO
TPaXIAHCKOTO OOIIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M TIPAaBHJIAMH TOBEJICHUS,
CIOCOOCTBYIONTUMHU TPOIIECCaM CAMOIIO3HAHKS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAaHOBJICHHUS
JTUYHOCTH 00YyJarOIIUXCsl.

JIM9HOCTHBIC PE3yJabTaThl OCBOCHUS TpPEaMeTa «XUMHUSD» OTPAKAIT CPOPMUPOBAHHOCTH
OTBITAa TIO3HABATCIIFHOM M TIPAKTHYECKOW JCSITEIHHOCTH OOYYAIOIIUXCS TI0 peaTH3aIuu
MIPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIMTAHUSA:

OCO3HAHUs 00YUYaAIOIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOIOPSIIKY;

MPEACTABICHUSI O COIMATBHBIX HOpPMax W TMpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATETLHOCTH MPHU CO3JAHUH YICOHBIX MPOEKTOB,
penieHnn yu4eOHbIX U TT03HABATENILHBIX 337124, BHITIOJTHCHHH XUMHUECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyYMEHTHI JAPYTHX
MIPU aHAIN3€ PA3TUYHBIX BUJOB YICOHOU IEATETLHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIECHHUS K MCTOPUYECKOMY U HAyYHOMY HAcl€UI0 OTEUeCTBEHHOU
XUMHH;

YB@)XEHUS K IPOLIECCY TBOpPUECTBAa B 00JAaCTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUs
XMUMHH, OCO3HAHMS TOTO, YTO JOCTIKEHUS HAyKH €CTh pe3yJbTaT MJIUTENIbHBIX HaONIO/IEHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIBHBIX MOMCKOB, MOCTOSHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

MHTEpeca M [03HABATEJIbHBIX MOTHBOB B TMOJYYEHUH M TMOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMM, CBSA3aHHbIE C XUMUYECKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHE W TOCTYNKH CBOMX TOBapHINEW C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUI ITUX MOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHM I[IEHHOCTeW 3J0poBOTO M 0Oe3omacHoro oOpasza >KHU3HHM, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofieHus MpaBui 0E30MacHOTO OOpalleHUsl ¢ BEUIECTBAaMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYJIOBOM J€ATEIBHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJ WHIWBUAYAJBHOTO M KOJUIEKTUBHOTO OE€30TacHOTO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHUS TOCIEJACTBUI M HEMPUSATUS BPEIHBIX MPUBBIYEK (YHIOTPEOIEHUS aIKOTOII,
HApPKOTHKOB, KYpeHH);

5) Tpy10BOro BOCHIUTAHUA:



KOMMYHHKATHBHOW KOMIIETGHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKOW JICATEIHHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTrUX BUAAX JICATEIHHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUM NPAKTHYECKUX 3a/lad COLUAIBHOMN
HaIIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

WHTEepeca K MPAKTHUYECKOMY HM3Y4YCHHIO Mpodeccwii pa3inuyHOrO poja, B TOM 4YMCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXEHUS K TPYAY, JIIOASIM TpyJa U pe3yiabTaraM TPYJ0BOU ACSITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUMBHUIYAJIBHOM TPaeKTOpUH OOpa30BaHUs,
Oymymieit mpodeccuu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEH 001IIeCTBa;

6) 3x0/10rnuecKoro BOCIIMTAHMA:

9KOJIOTUYECKH 11eTIECO00PA3HOTO OTHOMIICHUSI K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3emiie;

MMOHUMAaHHUS TJI00ATFHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIMSAHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATILHOM CPEIBI;

OCO3HAHUs HEOOXOIUMOCTU UCIOJIH30BAHUS JOCTIKCHUN XUMUU JJI PEIICHHS BOIIPOCOB
PaIrMoOHAIBFHOTO TIPUPOIOTIOTH30BAHNS,

AKTUBHOTO HEMPUSTHS JEHCTBHM, MPUHOCIIINX BPEa OKPYXKAIOIIEH MPUPOIHON cpere,
YMEHHUS TPOTHO3UPOBATH HEOJIATOTPUSITHBIC YKOJIOTUYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJU4usl PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYIBTYPHI, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHON U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMaHM cHenuduKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (GOpMUPOBAHUU
PaIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBIeHUsI 00 OKpY>KaIoLeM
MHUpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEpPHOCTEU U
pelIeHny TpodieM COXpaHEHUsl PUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIs COBPEMEHHOW LMBWIIM3ALMU: B €&
T'yMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHUU HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, PEHICHUH II00ATBbHBIX MPOOJIeM YCTONYHMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, MUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIMHBI,
o0ecreueHny yCIOBHM YCHEIIHOTO TPya U SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
0O0IIIeCTBA;

€CTeCTBEHHO-HAYYHOH TPAMOTHOCTH: IOHUMAHHsS CYIIHOCTH METOJIOB IO3HAHMUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS
aHalM3a U OOBSCHEHHUs SIBJICHHUM OKPYXKAIOUIETO MHpPa U MPOUCXOAAIIUX B HEM U3MEHEHUH,
YMEHHUS JIeaTh 000CHOBAHHbBIE 3aK/IIOUEHUST HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C LEJbIO MOJIYYEHHSI T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOIh30BaTh XUMUYECKUE 3HAHUS JUTSI peIIeHus MPoOieM
B peaJbHbIX KU3HEHHBIX CUTYALUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENBCKON A TENbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWA 1O XHMHH B COOTBETCTBHUM C JKU3HCHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSAM Tpyda B pa3iuuHbiXx cdepax mpodecCHoHATBHOM
NESITCIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeMeTHbIE pPe3yJIbTaThl OCBOCHHSI y4eOHOro mpenMera «XUMHUsS» Ha YpOBHE
cpemHero o0Iero 0Opa3oBaHUs BKIIFOYAIOT:

3HAYUMBIC IS (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIIEHAYYHBIE TIOHITHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, MCIIOIh3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
JHEprusi, ABJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (aKT, MPUHIIHI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHHE, YIKCIICPUMEHT U JIPYTHE);

VHUBEpCATbHBIC  y4eOHBIE JEHUCTBUS (TTo3HaBaTeIbHBIC, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreunBaioniie QopMUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COIMAITLHOM KOMITETCHITHH 00YJaroNuXcs;

CIOCOOHOCTh ~ OOYYAIONIMXCS ~ HMCMOJb30BaTh  OCBOEHHBIE  MEXIUCITUTUTMHAPHEIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC YydYeOHBIC JCHCTBHS B IO3HABATEIHHOW U
COIIMAIBHON MTPAKTHKE.

MerTanpeMeTHbIE pe3yabTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIBHBIMUA YIeOHBIMH
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMHU U PETYJIATHBHBIMU JICHCTBUSMH.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITEIPHO (OPMYJIMPOBATh W AaKTyaJU3HPOBaTh MPOOJIEMy, BCECTOPOHHE ¢
paccMaTpHuBaTh;

ONpeNeNATh IENU JeATEeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJIb30BaTh MPU OCBOCHHWHM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICATH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH UX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE TOHSITHS JJIs1 0ObSICHEHUS OTIICIbHBIX (DAKTOB U SBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;

yCTaHABIUBATh MPUUMHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH;

CTpPOUTH JIOTUYECKUE PACCYXKICHHS (MHIYKTUBHBIC, MACIYKTHBHBbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJTIOUCHUS;

MIPUMEHSATH B MPOIIECCe MO3HAHUS, UCIOJIb3YeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBaTh MOAECTHHBIC MTPEJICTABICHUS — XUMHUECKUN 3HaK (CHMBOII) DJIEMEHTA,
XuMHuueckas ¢GopMyna, YpaBHEHHE XUMHUYECKON peakuu — TMpU pEeHIeHHHd Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHbIE MOJENBHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIUi.

2) 6azoBbIe HCCIeN0BaATENbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKIX PEAKIIHIA;

dbopMmynupoBaTh LT MW 3aJayd  UCCIEJOBAHHWSA, WCIOIB30BaTh IOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYITUPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i GOopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKJICHUN;



BJIQJICTh HaBBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M NPOBEIACHMS YUEHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIONATh 32 XOJOM IpOIIecca, CaMOCTOSATEIBHO
MPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmynupoBaTh O0OOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIICIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATENICKON W TPOEKTHOH EATelIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUSI.

3) pa6ora ¢ nunpopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJEpKaHus, CHpaBOYHble MocoOusi, pecypcel HMHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO pa3IWYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampochl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpPHU TMOUCKE U OTOOpe
nHpopmaluy, He0OXOAUMOM JJIsl BBIMIOJIHEHUS YU€OHBIX 33/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (JOpMY MpeICTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKH U IPYTHUE);

WCIOJIb30BAaTh HAy4yHBIH SI3bIK B KayecTBE CpeACcTBa MNpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMeTHble ((u3NYecKue H MaTeMaTH4YeCKHe) 3HakKu U
CUMBOJIBI, (hopMyITbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIATHOCTH.

OniaieHHe YHUBEPCAJTbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXK/JIaeMOW TEMbI B XOJI€ AUAIOTa U/WIN JAUCKYCCHUH,
BBICKa3bIBaTh HUJAEU, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO  BBITIOJIHEHUS
IIPEUI0KEHHON 3a]aui;

BBICTYNIaTh C IPE3EHTAlEed pe3yJbTaTOB I[O3HABATENBHOM AEATENILHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAaMM TIPH  BBIIOJHEHHHM XHMHUYECKOTO
JKCIIEPUMEHTA, IPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekra U (OpMyIMpOBATH BBIBOJBI 10 pE3yJIbTaTaM IPOBEIEHHBIX
UCCIIeIOBAaHU ITyTEM COIJIaCOBaHMsI MO3ULIMI B X0J1€ 00CYXJICHUs 1 OOMEHAa MHEHUSMHU.

OBiiajieHNe YHHBEPCATbHBIMU PeryJsiTHBHBIMH e CTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISATh CBOIO MO3HABATEIbHYIO JESATEIbHOCTD,
ompenenss e€ Leau U 3aJaud, KOHTPOJIMPOBATh U MO0 Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJITOPUTM JEHCTBUM NPU BBIOJHEHUU YYEOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(pHeKTUBHBIN cr10COO UX pelIeHus ¢ yYETOM MOIyueHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEW [JEATEIIBHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC
HpC,Z[MeTHLIe PE3YyJIbTAaThl OCBOCHUS KypCa «Opr AHUYCCKaA XUMUA» OTPAKAKOT:



chOpPMHUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUU SBJICHHUA TPHUPOJIBLI, B (HOPMUPOBAHUHU
MBIIJICHUSI U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pEelICHHUsT TPAKTUYECKUX 3a7ad W JKOJOTHYSCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CpeJIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIInue
MOHATHS (XUMHUYECKUH JICMEHT, aTOM, JIEKTPOHHAsT 000JI09YKa aromMa, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKash CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaméHHasi), MOJIb, MOJIIpHAs Macca, MOJSPHBIH 00BEM, YIICpOIHBIA  CKEJIET,
(YHKIIMOHATBHAS TPYIIA, PagUKal, U30MEpHs, W30MEPbl, TOMOJIOTHYECKUN pPsl, TOMOJIOTH,
YTIIEBOJAOPOIBI, KUCIOPOA M a30TCOJICPIKANIUE COCTUHEHUSI, MOHOMEp, TOJIMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHCHHSI); TEOPUHU U 3aKOHBI (TEOPUS CTPOCHUS OPTaHHISCKUX
BemecTB A. M. bBymiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHPOBO33PCHUCCKHUE 3HAHWS, JIGKAIIHNE B OCHOBE TIOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJIb30BAHUH BAKHEUIITUX OPTraHHYECKUX BEIIECTB B OBITY
Y TIPAKTHYECKOH JIeATETbHOCTH YeI0BEKa,

c(OPMHUPOBAHHOCTh YMEHHUI BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATHH, YCTaHABINBATH
WX B3aUMOCBSI3b, UCIIOJIE30BATh COOTBETCTBYIOIIUE TIOHITHS TP OMTMCAHUK COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJH30BATh XUMHUYECKYIO CHMBOJIUKY JJIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (GOpMYST OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX pEaKUWi, U3rOTaBIMBATh MOJEIU MOJIEKYJ OpraHMYeCKHUX BEIIECTB
JUIS WJUTIOCTPAIIMM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHHUI yCTaHABIUBATH MPUHAAIEKHOCTh U3YYEHHBIX OPraHUYEeCKHX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K ONpeIeNEHHOMY KIacCy/Tpymme COeAUHEHUN
(YrneBomopoJipl, KHUCIOPOJ M  a30TCOJAEpIKAlllhe COCAUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeIWHEHHs), AaBaTh MM Has3BaHMs 10 cucremarndeckoii Homenkimatype (IUPAC), a rtakxke
MPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTAEIHHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJICH, STHJICHIJIUKOJb, TIUIEpUH, (PeHol, (QopManbIerui, aneTalbAeruja, MypaBbHHAsS
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTa, CTE€apUHOBAs KHUCIIOTa, TIIOK03a, (QpPYyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpPMUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUJIBI XUMUYECKOW CBS3H B OpPraHMYECKHUX
coeMHEHUsX (OIMHAPHBIC U KPATHBIE);

cOpMUPOBAHHOCTh YMEHHSI MPHUMEHATH IMOJOXKEHHS TEOPUU CTPOCHHUS OPraHu4YeCKHUX
BemecTB A. M. ByriepoBa [uist 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMUMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIACCOB OPraHMUECKUX BEIIECTB
(MetaH, STaH, JTWUJIEH, MPOMUJIEH, aleTuieH, Oyraauen-1,3, MerunOyramueH-1,3, OeHzom,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (PEHON, alleTalbJIerul, MypaBbUHAs U YKCYCHas
KHCTIOTBI, TIIOKO3a, Kpaxmal, LeJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TeHETUUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMUYECKUX pEaKluil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;



C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaThb HCTOYHUKU YIIIEBOJOPOJHOTO CHIPHS
(HedTh, MPUPOIHBIN Ta3, Yroyb), CHOCOOBI MX NEPEepadOTKH M MPAKTHYECKOE MPUMEHEHHUE
MPOIYKTOB MepepaboTKH;

cOPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYCCKUM YpPaBHEHHSIM
(maccbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOAYKTa PEAKLUHUU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMECHHI BJIQJICTh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJaX HAYIHOTO
MO3HAHUS, WCIOJB3YeMbIX B XHMHUU TIPH W3YYCHHH BEIICCTB M XUMHUYCCKHX SBICHUI
(mabmonenne, W3MEpEHHe, OKCIEPUMEHT, MOJICIHPOBAHHUE), HCIOJIB30BATh CHCTEMHBIC
XUMHWYECKUE 3HAHUS JUIS PUHSATHS PEIICHUN B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMECHECHUEM;

chopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBUIIa OOPaIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(mpeBpalieHusi OpraHnYecKX BEILIECTB NMPU HarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMU OpPraHMYECKUX BEILIECTB, JIeHaTypauus OElKOB IpHU
HarpeBaHUH, [[BETHbIE PEaKUU OEJIKOB) B COOTBETCTBUHU C MPABWJIAMHU TEXHUKH 0€30MacCHOCTU
npu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM O0OpYIOBaHUEM, NPEACTABISTH PE3YIbTAThI
XMUMHUYECKOTO DKCIepuMeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX peaKUuid U
(dbopMynupoBaTh BHIBOBI HA OCHOBE 3TUX PE3YIbTATOB;

cOpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIUIO,
MOJTy9aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeACcTBa MaccoBoil nHbopManuu, IHTepHET U APYrux);

chOopMUPOBAaHHOCTh YMEHHUH COOMIONATh TpaBUjIa JKOJOTHYECKH IIEIECO00pa3HOTO
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY)Karolel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA >KUBHIE OPTraHU3MBbI
onpeNeNéHHBIX OpPraHUYECKHUX BeUlecTB, MOHMMas cMbica mnokaszarens [I/JIK, mosicHsaTs Ha
puMepax CrocoObl YMEHBIICHUS U MPEIOTBPALICHHUS] UX BPEJHOIO BO3JICHCTBUS Ha OpraHU3M
YelI0BEeKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIA CIENbIX M CJHa0OBUAAIIMX OOYyYaloIIMXCA: YMEHUE HCIONIb30BaTh peabedHO-
TOYEUYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/m Konrpoannbie | IlpakTuueckne | JJIeKTPOHHbIE (HUPPOBHIE)
IporpamMmaI Bcero
padoTsI padoThI o0pa3oBaTe/ibHbIE PecypcChl
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[IpenMeTr opraHuYeCKON XUMUU.
11 Teopust cTpoeHUsI OpraHUYECKUX 3
coemuuennii A. M. byrneposa Bub6mmorexa [IOK
https://m.edsoo.ru/7f41837c
Hroro no pasneny 3 http://him.1september.ru
Pasznea 2. YriaeBoaopoabl http://school-
| T Ty
aJIKaHbI : ' = :
Hempeaenbibie yreBo0posE: http://chemworld.narod.ru
2.2 6 1 http://maratakm.narod.ru
QJIKeHbI, AJIKa/IMEHBI, AJTKIHBI
2.3 ApomMaTHYEeCKHe YrieBOI0POIbI 2
54 [IpupoaHble HCTOYHUKU 3 1
yIJ€BOJIOPOIOB U UX IepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1



https://m.edsoo.ru/7f41837c
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/

Hroro mo pasaeny 13 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Paznen 4. A3zoTcoaep:kaiiue opraHuvecKne coeTuHeHusI http://him.1september.ru
4.1 AMHHBI. AMHHOKHCIIOTEI. Benku 3 http://school-
Vroro 1o paszeny 3 ;olIection.edu.ru/collection/chemistr
Pa3nen 5. BoicokoMoJIeKyJISIPHBIE COETNHEHUSI http://www.chemistry.ssu.samara.ru
51 [Tnactmaccel. Kayuyku. Bosokna 2 http://chemworld.narod.ru

http://maratakm.narod.ru

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

34 2 2
[TPOI'PAMME



https://m.edsoo.ru/7f41837c
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos
Ne Jara
Tema ypoka Kourpoububie | IlpakTHyeckue DyIeKTPOHHbIE IH(POBLIE
n/n Bcero H3Y4YeHH s
padoThI padoThI o0pa3oBaTe/ibHbIE peCypChl

[Ipeamer opraHn4ecKON XUMHH, €€

1 BO3HUKHOBEHME, Pa3BUTHE U 1
3HaYEHUE
Teopus cTpoeHHst OpraHU4YeCcKUX

2 coenuHenuit A. M. Byrneposa, eé 1
OCHOBHBIE MOJIOKEHUS
IIpencTaBienne o KIaccHpUKAIHH bubmorexa [IOK
OPTaHUYECKUX BELIECTB. https:// m.edsoo.ru/7f41837c

3 Howmenknatypa (cuctemaruyeckas) 1 http:/him.1september.ru
U TPUBUAJIbHBIC HA3BaHUS http://school- S_ChOOI' _
OpTaHMYECKHX BEIECTR coI!ectlon.edu.ru/collectlon/ch

emistr

AJIKaHBI: COCTaB U CTPOEHHUE, emistry )

4 N 1 http://www.chemistry.ssu.sama
TOMOJIOTHYECKUH psif
M - ra.ru

5 CTATl 1 9Tall == POCTCHIIHIE 1 http://chemworld.narod.ru
[PEACTABUTENN ATKAHOB http://maratakm.narod.ru

5 AJIKEHBI: COCTaB U CTPOEHHUE, 1
CBOMCTBA
OTWIIEH U IPONUIICH —

7 IIPOCTENIIINE TPEICTAaBUTENIN 1
AJIKCHOB

3 IIpakTuyeckas pabora Ne 1. 1 1
«[lony4yeHne sTHIIEHA U U3yUEHHE



https://m.edsoo.ru/7f41837c
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/

€r0 CBOMCTB»

Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. Tlonyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHUS, TOMOJIOTHYCCKHUIA PSiL.
AneruiieH — npocTteimumi
MIPEJICTAaBUTENb ATKHHOB

11

Brrurciienus no ypaBHEHHUIO
XUMHUYECKON PeaKIuu

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apeHOB

13

I'eHeTnueckas cBsI3b
YIJIEBOJIOPOJIOB, TPUHAMIEKAIINX K
Pa3IMYHBIM KJlaccam

14

[IpupoHbIE UCTOYHUKHT
YIIIE€BOJIOPOIOB: TPUPOTHBIH ra3 u
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

15

[IpupoHBIE HCTOUHUKU
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MOINyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

16

KonTtponpHas pabota no pasaeny
«YTIIeBOIOPOIBI»

17

[IpenenbHble OAHOATOMHBIE
CIUPTBI: METAHOJ U 3TAHOJ.
Bopoponnas cBs3b

18

MHoroaToMHEbIE CIIUPTHI:




OTUJICHTJIMKOJIb U TJIMLHCPHUH

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nyecKkne 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

20

Anpaeruapl: GopManbIaeTHI U
areTanpaerug. AueTtod

21

OaHOOCHOBHBIE MPE/ENIbHbIE
Kap6OHOBI)Ie KHCJIOTBI: MypaBbHHAaA
U YKCyCHas

22

[IpakTnueckas pabora Ne 2.
«CBoOliCTBa pacTBOpa YKCYCHOMU
KHUCITIOTBI»

23

CreaprHOBas ¥ OJICMHOBAs
KHCJIOTBI, KaK IPCACTaBUTCIIN
BBICIHIMX KapOOHOBBIX KHCIIOT

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, X MOTOIIEE
JNEUCTBUE

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ 'uapouns
CIIOXHBIX 3(UpoB

26

Kupsl: runponan3, npuMeHeHue,
OuoJoruYecKas poJib KUPOB

27

VrieBoabl: COCTaB,
kinaccudukanus. Baxuenmme
MPEACTABUTENN: TIIIOKO03a,
bpykTo3a, caxaposa

28

KanMaJ'I H OCJII0JIO3a KaK
MPUPOAHBIC ITOJIUMCPBI




29

KoHnTponsHas paborta no pasaeny
«Kucnopoacoaepxaine
OPraHUYEeCKUE COCTUHEHUS

30

AMMWHBI: METHJIAMHUH U aHUIUH

31

AMHHOKHCIIOTHI Kak aM(pOTEPHbIC
OpPraHWYECKUE COCTUHEHUS, HX
OHOJIOTHYECKOE 3HAUCHHE.
IlerrTnanl

32

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COECTMHEHUS

33

OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCMHEHUN

34

OCHOBHI)IG METOAbI CHHTE3a
BBICOKOMOJIEKYIAPHBIX
coeauHeHnH. IlmacTMmacchl,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. I'a6puensa O.C. Xumust.10 kinacc. bazossrii yposens : ®I'OC, Yuel. 1 o0meodpazonar.
yue0. 3aBefieHnid. — 2-€ u3/., crepeotul. — M: «/Ipocda Beprukans», 2017.

2. I'abpuensn O.C. Xumus.11 knace. bazosiit ypoBens : ®I'OC, Vueb. ans
oOmreoOpa3oBar. yue0. 3aBelieHuid. — 2-¢ u3., crepeoTurl. — M: «JIpoda Beprukansy», 2017.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1.Crannaptsl BToporo nokosjenus [Ipumepnsie nporpammel no npeameram  Xumus 10. :
«Beptukans JIpoda», 2014.

2. I'abpuensa O.C. IIporpamma kypca xumuu s 10 —11 kaccoB 001eo0pa3oBaTeIbHBIX
yapexaeHui — 4-e uzm., crepeotut. — M.: «JIpodax»,2017.

3. I'adpmensn O.C.,bepeskun [1.H., Ymako A.A., Maiioposa I".B. u ap. KonTponbsHbie u
mpoBepouHblie padboThl o xumun 10 kiacc xk yueonuky ['abpuensna O.C. bazoBslil ypoBeHb,
OIr'oC —M: «JIpoda»,2015

4. T'oproBenkoM.IO. [Toypounsie pazpabotku no xumuu 8-11 kimace-M: «BAKO»,2016.

5. Tpoeryoosa H.II., KoutposisHo-u3mepurensubie MmaTepuainsl o xumuun 10 -11 kmace (k
yueonuky O.C.I'abpuensia), M. «Bakoy» 2011r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

[Topran GpyHmaMeHTaILHOrO XUMU4IecKoro oopasoanus ChemNet. Xumudeckas
uHpopMaIMoHHas ceTb: Hayka, oOpa3oBaHue, TEXHOJIOTHH

http://him.1september.ru Enunas xomiekius LIOP: [IpeamerHas KOJUTeKIHs « XAMUS)
http://school-collection.edu.ru/collection/chemistry EcrectBeHHO-Hay4YHbBIE
AKCTICPUMEHTBI: XHMHSL.

Komnekuus Poccuiickoro 001ieo6pa3oBaresibHOrO mopTaia
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: SIEKTPOHHBINA YIeOHUK

http://chemworld.narod.ru Caiit «BupTyansHas XUMUYeCKast ITKOJIa»
http://maratakm.narod.ru Caiit «Mup XuUMHN
http://chemistry.narod.ru XuMuK.py: caiiT o xumuu
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