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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom Konuenmmu npemnopaBanusi yueOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®Dexepanuu, peann3yromMx
OCHOBHbBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTHUS
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.). [Iporpamma cocraBieHa ¢ y4€TOM NPOrpaMMbl
Bocriutanust MKOYVY «CenuHckast cpeassst 001eoopa3oBarenbHast KO

OcHOBY MOJIXOZOB K pa3paboTKe MNporpaMMbl MO XHUMHUH, K OIPENIENIECHUI0 oOIei
CTpaTeruy 0OydeHUs, BOCIIMTAHUS U PA3BUTUS 00yYarOIMXCs CPEACTBAMH y4eOHOro MmpeaMmera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJbHbIEC MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKU BBITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, MOJy4aeMoOe€ BBIMYCKHUKaMU  00Ieo0pa3oBaTebHON
OpraHM3aly, SBISIETCd HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepLIAIOIIMM ITallOM peaju3aliyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTeME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH
KacaroTcsl TMO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHHUS MUPOBO33PEHMS U OOLIEH KyIbTYpPbI
YyeJloBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHuEe 00yJarOMIMXCS Ha YPOBHE CPEAHETO
o0riero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IMpeaMmera «XUMHs», COJAepKaHUe U MOCTPOECHHE
KOTOPOTO ONpEZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(PUKM HAyKH XHUMHH, €&
3HA4YEHUS B MO3HAHUU MPHUPO/BI U B MaTepUAIbHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEJHETr0o OOLIero
oOpa3oBanus B Poccuiickoit @enepanuu.

XUMHS Kak 3JE€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UrpaeT 0coOyi0 pojb B COBPEMEHHOMH
[MBWJIN3AIMU, B CO3IaHUM HOBOHM 0a3bl MaTepHabHOW KyabTypbl. OHa BHOCHUT CBOW BKJIAJ B
(opMHpOBaHUE PALIMOHAILHOIO HAYYHOTO MBIILIEHHS, B CO3AHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE IIOHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIET0 MHUPA, OCO3HAHUS B3aMMOCBSA3H

MCXKAY CTPOCHHUEM BCUICCTB, UX CBOMCTBaMHM M BO3MOKHBIMU 007aCTIMHU IIPUMCHCHUA.



TecHO B3auMOZIEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHA CTaja
HEOTHEMJIEMOI YacTbI0 MUPOBOHM KYJIBTYphl, HEOOXOAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMeHHas XMMHUsSI KaK HayKa CO3HMJaTellbHasl, KaKk HaykKa
BBICOKMX TEXHOJOI'MH HampaBieHa Ha pelleHue INIO0OAJbHBIX MPOOJeM yCTOMUYMBOIO pa3BUTHUS
YeJI0OBEUECTBA — CBIPbEBOM, SHEPreTUYECKOM, NUIIEBOM, 3KOJOrMYecKod Oe30MacHOCTH H
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0OUmIMMM LETSIMM M MPHHUMIAMH CpeIHEero oOmiero oOpa3oBaHuUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHUSI) OPUEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnstomiuMu  npeaMera «XHUMUs» SBIAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
XUMUsA» U «OO011ast 1 HeOpraHuyeckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPbIX
ABJIIIOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMA 3HAHUM 110 HEOPTaHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUW U3 OOILIEH XMMHM) U OpraHnyecko Xxumuu. GopMUpPOBAHUE JTAHHOM CHCTEMbI 3HAHUMN
OpU M3Y4YEHUHU TMpeaMeTa o0ecredrBaeT BO3MOXKHOCTb PAaCCMOTPEHHs] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxanus KypcoB — «Opranudeckas Xxumus» u «O01mias 1 HeopraHudeckas
XUMUS» ¢(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0/1a K U3yYEHUIO
yuyeOHOro MaTepuajia M OOYyCJIOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM Da3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMMHH BEILECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHHS OpraHUYECKUX COETUHEHHH, a
TaKk)K€ Ha yYpOBHE CTEPEOXMMHUYECKHX M 3JEKTPOHHBIX MPEICTaBICHUNW O CTPOCHHH BEIECTB.
CeeneHus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COeIMHEHMH. B Kypce opraHMueckoil XMMHUU IOJIy4YaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YpPOBHE OCHOBHOro oOOIIero o0pa3oBaHuUsl MepBOHAYaJIbHBIE
MIPEJICTaBICHNUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON pPEaKIIUH.

[Ton HOBBIM yrJOM 3peHHUs B mpeaMeTe «XuMus» 0a30BOro YpOBHS paccMaTpHUBACTCS
U3y4EHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHMs TEOPETHUYECKUM Marepuan u
(aKTOJIOrMUECKUE CBEJCHMS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyecKasi XMMHUsD» O00yUaroIIUMCS MPEIOCTABIAETCS BOZMOKHOCTh OCO3HATh

3HAYCHHUC MCPpHUOAUYCCKOI0 3aKOHa C O6IJ_IeTeOpeTI/I‘-ICCKI/IX n MCTOOOJIOTHYCCKHX HOBI/IL[I/II\/'I,



IyOKe TOHSATh MCTOPUYECKOE HM3MEHEHHE (YHKIMM ATOTO 3aKOHAa — OT 00o0OImIaromei 1o
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKXKE 0 XUMUYCCKUX PEAKIMsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTECKaHUS
nononHsieTcss B Kypcax 10 m 11 kiaccoB 2iieMEHTaMHM  COJEp)KaHUS, HMEIOUIUMU
KYJIBTYPOJIOTHYECKHA M TPUKIAJTHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPaKTUYECKOW JNEATEILHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHWIO YBAXEHHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJieMax, CBI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH € JIJIsl IMONOJHEHUS 3HAHUN, PEIICHUS
MHTEJJICKTYadIbHBIX M JKCIIEPUMEHTAIIBHBIX HCCIIEOBATEIbCKUX 3a7ad. B 1enom cojepxaHue
yueOHoro npeamMera «XUMHs» TaHHOTO YPOBHS M3yYeHUS OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
00yJarOINXCsl MUPOBO33PEHUYECKON OCHOBBI JIJISl MIOHUMaHUS (PHIIOCODCKUX HICH, TaKUX Kak:
MaTepuaIbHOE SIMHCTBO HEOPTAaHUICCKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIEHHOCTh CBOHCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUHN MYyTEM dKCIEPUMEHTA
U pelIeHHUs NPOTHUBOPEUM MEXIy HOBBIMU (aKkTaMU U TEOPETUUYECKUMHU MPEATNOCHUTKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepHasoB.

B muane pemeHuss 3amad  BOCIHMTAHUSA, Pa3BUTHS W COIMANTU3ALMU  OOyYaroNIMXCs
NPUHATBIE MPOrPaMMON MO XMMHH MOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U TMOCTPOEHUS
npeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JCHCTBUN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUS MPoOJieM, MOMCKa, aHAIIn3a 1
00paboTku uWHPOpPMAIUK, HEOOXOMUMBIX JJs TNPUOOPETEHHS ONbITa NPAKTHYECKOH U
HCCICA0BATCILCKOM JCITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.

B mpakTuke npenogaBaHus XMMHUU KaKk HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK 1
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHHs] MpeaMeTa HampaBiICHHUEM MEPBOCTENIEHHOW 3HAUYUMOCTHU
TPaAULIMOHHO Tpu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHMUYECKOW NEATEIIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOOUYECKOW TOYKH 3pEHUs TaKoil MOoaxod K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YCHHS TpeaMeTa «XUMHUs» Ha

6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHUH KaK BaKHEUIIEH COCTaBISIOIICH
€CTECTBEHHO-HAyYHOU KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH WX PAa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BEIIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUPE BEIIECTB U XMMHUYECKUX SBJICHUI, UIMEIOIIUX MECTO B MIPUPOJIE, B MIPAKTUUECKON U
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM MpaBuil 0e30I1acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa 1elei U 3a/1ad U3y4uyeHus MpeaMera B
porpaMMme Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHCTeMe cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COJep)KaHusi OOydeHws,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMIYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN W MPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBm3u c 3TUM TpH U3YYeHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOLIEe 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus  OOydJalromuxcs K  YCJIOBHSIM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHHE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY WPHHSITUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHWE I PA3TUYHBIX BUOB JESITEIBHOCTH: PEIICHUs TIPOoOIeMm,
MoWcKa, aHaiW3a U 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX JUIS TPUOOPETEHHs OIbITa
JESTEIIbHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B MO3HAHUU XUMUU, a TAKXKe JJIS OLEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPTraHK3M YeJIOBEKa U IPUPOJIHYIO CPEny;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH

00yJaromuxcs: CnocoOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHUU B



COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIb30BaTh COBPEMEHHbIE HH(DOPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaN3a y4eOHOW U HAyYHO-TOMYIIpHON WH(DOPMAIINA XUMHUYECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE Yy 00YYAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJII0IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTHU, KOTOpbIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYalomUXCs YyOSKIEHHOCTH B TYMaHHUCTHYECKON HaINpaBIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOIONOIL30BaHUS, TOMOJHEHUS SHEPreTUYECKHX PECcypCoB M COXPAHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OCpEKHOrO OTHOIICHUS K TIPHUPOJIE M CBOEMY
37I0POBBIO, & TAKXKE MPUOOPETEHUSI OIBITA MCIIOIH30BAHUS MMOJYYEHHBIX 3HAHUW IS TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B y4yeOHOM mtane cpeaHero oOuiero oOpa3oBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».

OO61iee 9nCIIO YacoB, OTBEAEHHBIX JIJISI U3YyUYEHUS XUMUHU, HA 0a30BOM YPOBHE CPEIHETO
obmiero obpaszoBanusi, coctaBuser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11

kiacce — 34 gaca (1 gac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHMYeCKOi XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJyYECHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus CTpOeHUs: oprannyeckux coequHennii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTPyKTypHbIE (OpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omouorus,
n30MepHs. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHMSX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuM  opraHudeckux  BemjectB.  Homenknarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAYKHEUIINX
IIPEACTABUTENEH KIACCOB OPIaHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYecKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HAONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUM (IJIaBJI€HKE, OOYIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJTKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYecKMid psa. Meran m 3TaH — mpocTeumme
NPEJICTABUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuUuM 3aMeleHUs |
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPU3alliN ), TOIYy4eHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metmnOyraauen-1,3: cTpoeHue, BaXHEWIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHrne CHHTETHYECKOTO KayuyKa H Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psia. AleTuieH —
MPOCTEHIINNA MPECTaBUTENb aJTKUHOB: COCTaB, CTpOeHHUE, (U3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy THIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJTyYeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE W XHMHYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAHUSI W HUTPOBAHUSA), TOJIyY€HHE M TNpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUposanus U HUmMpo8aHus), Noayyerue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
MPUHAJIEKANIMMU K Pa3IU4YHbIM KJIacCcaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHbIii ra3 U MOmyTHbIE HEQTSIHBIC Ta3bl.

Hedts u e& mnpoucxoxaenue. CrnocoObl mepepaOOTKH HEePTH: TEeperoHka, KPEKHHT



(TepMHUYECKHH, KaTAMIUTHUECKHH), uposn3. [IpoaykTel mepepaboTku HeTH, UX TPUMEHEHHE B

IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKu.
3KCHepI/IMeHTaHLHBIC MCTOJbl U3Yy4YCHUA BCIICCTB U UX HpeBpaH_[eHI/II\/JIZ O3HAaKOMIJICHHUE C

o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbI, KoJuleKnuu «HepTb» u «YToib», MOIeIupOBaHUE

MOJICKYJ YTJIE€BOAOPOAOB M TaJIOI'C€HOIIPOMU3BOJHBIX, IIPOBCIACHUC IPaKTHYECKON Da6OTBI:

IIOJIy4CHHUE 3TUIICHA U U3YYECHUE €TI0 CBOMCTB.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHUI0O XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa pEaklUMH MO HM3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIUH).

Kuciopoacoaep:kamue opranu4ecKkue coeJMHeHUus

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON M 93TaHON: CTpPOEHHUE, (U3MYECKHue U
XUMHUYECKHE CBOWCTBA (peakiUu C aKTUBHBIMU METallJIaMH, TajJoreHOBOJOPOJaMU, TOPEHHUE),
IIpUMeHeHne. BolopoaHbIe CBA3M MEKy MOJIEKYJIAMH CIUPTOB. J[elCTBUE METaHOJIA U ATAaHOJIA
Ha OpraHu3M Y€JIOBEKA.

MHoroaTomMHble CHHUPTHL. OTUJICHIVIMKOAb W TIHUIEPUH: CTpoeHHe, (U3NYEeCKUe U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAs PeaKIus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHe M XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
denona. [Ipumenenue genomna.

Anpaeruasl U kemowuwl. DopManbaeruj, aueTaIbJIETUI: CTpOeHHe, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEaKIINH),
MIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KUCIOThl. MypaBbUHast U YKCYCHast KUCIIOTHI:
CTpoeHHe, pU3nvecKre 1 XUMUYEeCKHe CBOMCTBA (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
sTepuduKanMm), mNoaydyeHHe U npuMmeHeHue. CreapuHOBas U OJIEMHOBAas KHCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MbllIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE IEUCTBUE.

CrnosxHble 2Gupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPONN3 CIOKHBIX (PUPOB.
Kupsl. 'maponus sxxupos. [Ipumenenne xupoB. buosorudeckas pojb KUPOB.

VYTraeBoasl: cOCTaB, KJIACCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MToucaxapubs). ['moko3a —
IOPOCTEHIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKUE

cBoicTBa (B3aumopeicTtBue ¢ ruapokcugom Meau(ll), okucieHne amMMuadyHBIM PACTBOPOM



okcuma cepebpa(l), BoccraHoBiIeHWE, OpOKCHHE TIIOKO3bI), HaxOXJIEHHWE B MPHUPOJE,
pUMEHeHUe, buosornueckas poib. @otocuuTe3. pyKkTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojaHbie noaumepsl. CTpoeHue Kpaxmaia U IeJUTIONO03HI.
Ouznyeckue U XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs PeakIus C HOAO0M).

OKCepUMEHTAIbHBIE METOJbl M3Y4YEHHs] BEIIECTB M MX IMPEBpalICHHI: MpOBEICHHE,
HAOJIIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC
peaklry OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM meau(ll)), ampaerumoB (okucieHHE
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBhe
KpaxMmajga C HOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHCIIOTEHI.

PacuérHrble 3amaumn.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Maccel, 00BEMa, KOIUYECTBA
HCXOJHOTO BEIIECTBA FJIM TPOAYKTA PEaKIMU IO W3BECTHBIM Macce, O00BhEMY, KOJIHMYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB HIIU MPOJTYKTOB PEAKIIHH).

A3oTconepiKkaliie OpraHu4eckie CoeTMHEHUS.

AMUHOKUCIOTH Kak amQOTepHble OpraHuyecKkue coeauHeHus. Dusznueckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMUHOKUCIOT. [TenTusl.

benku kak mpupoaHbIE BBICOKOMOJEKYISpHBbIE coequHeHus. [lepBuuHas, BTOpUYHAS U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWMCTBa OETKOB: TUIPOIM3, ICHATYpallus,
KaueCTBEHHBIC PEaKIINK Ha OCJKHU.

DKCTepUMEHTAIBHBIE METOJIbI U3YYCHHUs BEIICCTB M WX IMPEBPANICHUH: HAOIOJICHUE U
OMHCaHHUE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypalusi OETKOB TpPHU HArpeBaHWU, IIBETHHIC
peaxiuu OEIKOoB.

BbicokoMoIeKyasipHbIE COeTUHEHUS

OCHOBHBIC TOHSATHS XUMHH BBICOKOMOJICKYJSPHBIX COCIWHEHUH: MOHOMEp, IMOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3aIuH, CpeaHss MOJeKynspHas macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCTUHEHUI — MOTMMEPH3AIIHs U MOJIUKOHICHCAIIHS.

DKCcrepuMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB U UX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3iamMu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexpeamMeTHbIE CBS3H.



Peanm3zanust MeXnpeaMETHBIX CBS3€H MPU MU3YYEHUM OpraHuydeckor xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX TOHATHH, TaKk H
MOHATHH, SBISIOMINXCS CUCTEMHBIMU JIJIS1 OT/ACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSATHS: SIBJICHHE, HAY4HbIH (haKkT, TUIOTE3a, 3aKOH,
TEeOopus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHNE, H3MEPEHUE,
HKCIEPUMEHT, MOACTHPOBAHUE.

dwusmKa: MaTepus, YHEPTUs, Macca, aToM, MIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUYECKHE BETMYUHBI U €AMHUIIBI
WX U3MEPEHUS.

buonorust: knerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHu3Mme, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpacdusi: MuHeEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHoNOrHs: MUIIEBbIE IPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEICTRA,
JICKapCTBEHHBIC U KOCMETHYECKHE MPETapaThbl, MaTepUaIbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX

BOJIOKOH.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBiuBaeT TpeOOBaHHS K pPe3yJlbTaTaM OCBOCHHUS OOydYarOUIMMUCS
porpamMM CpeaHero o0mero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEAMETHBIM M IPEJAMETHBIM).
Haydno-meToauueckoii OCHOBOW sl pa3paldOTKH IIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABIISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B coorBercTBHM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXO0AOM B CTPYKTYPC JIMYHOCTHBIX
pEe3yabTaTOB OCBOCHHS TIpeAMeTa «XUMHUS» Ha YpPOBHE CpEIHEro o0mero o0pa3oBaHHS
BBIJICTICHBI CJIC/TYIOIINE COCTABIISIONIHE:

OCO3HAaHUE OOYYAIOIIUMHUCS POCCHHUCKOW TI'paXKJaHCKOW HMJCHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOTIPEICIICHUIO;

HaJIM4ueE MOTHUBAIlUU K O6y‘-ICHI/IIO;

IeJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOCKIACHUH JMYHOCTH HAa OCHOBE KIFOUEBBIX
IIEHHOCTEH ¥ NCTOPUYECKUX TpaauIui 0a30BOIl HAYKH XUMHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCsl PYKOBOJCTBOBATHCS B CBOEH ESITEIHHOCTH
OECHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [PUCYIIUMU HeﬂOCTHOﬁ CUCTEME XHUMHUYCCKOI'O
o0Opa3oBaHus;

HaJIMYUe TPABOCO3HAHMS HSKOJOTMYECKOM KYyIbTyphl W CHOCOOHOCTH CTAaBUTh IETH H
CTPOUTDH KU3HCHHBIC IJIAHBI.

JImuaOCTHEBIC pPE3YyIbTaTbl OCBOCHHA MPECAMETA «XHUMHAST JOCTUI'alOTCA B CIHUHCTBEC
y4eOHOH H BOCHHUTATEIbHOH JEATEIBHOCTH B COOTBETCTBUM C TyMaHHCTHYECKHMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMH W HJ€ajJaMHd POCCHUICKOTO
TpaXXJIaHCKOI'O O6H_[eCTBa, INPUHATBEIMU B O6H_[eCTBe HOpMaMH W IIpaBUJIaMU TIIOBCACHMHA,
CTIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHs» OTPakaloT chOPMHUPOBAHHOCTH
OIBITa TIO3HABATEIBHONM W MPAKTHYECKOW MAEATENBHOCTH OOYYAIOMIMXCS 10 pealn3ainuu
NPUHSATHIX B O0OIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HAHMSI O0YYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K

3aKOHY U MPaBOMOPSAKY;



MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOU ACSITEILHOCTH TPU CO3JIaHUU YUIEOHBIX IMMPOCKTOB,
peleHnr y4eOHbIX U MO3HABATENbHbIX 3314, BBIMOJIHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
[IPH aHAJIM3E Pa3INIHBIX BUJIOB yUCOHON AESITETbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMS !

IIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOMN
XUMUH;

YBOXCHHS K IPOIIECCY TBOPUYECTBA B OOJIACTH TCOPHUHM M IMPAKTHYCCKOTO TPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTMDKEHUS HAyKU €CTh Pe3yJbTaT JUIMUTEIBHBIX HAOJIOICHHUIMA,
KPOMOTJIMBBIX 3KCIIEPUMEHTABHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

MHTEpeca M TI03HABATENbHBIX MOTHMBOB B IMIOJYYEHUH M TMOCIEAYIONIEM aHajIu3e
WH(OPMAIIUN O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHBIE C XUMHUYECKUMHU SIBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBECHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TMOBENEHHE M MOCTYNKH CBOMX TOBApPHUIICH C TO3MIIHIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/J0poBOrO M Oe30macHoro oOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coONrofeHHs MpaBuUJI 0E30MacHOTO OOpaIleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOU JCSATCIILHOCTH,

MOHMMAHUS TIEHHOCTH TIPAaBWJI WHAWBHAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30ITacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HAHHUS TIOCIIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KypeHUs);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JIESTEIBHOCTH,

0O0IIECTBEHHO MOJIE3HOM, TBOPUECKOI U JPYruX BUAAX JEATEILHOCTH;



YCTAaHOBKM HAa AaKTUBHOE Y4YaCTHE€ B pEIICHWH MPAKTUYECKUX 3a/lad COLHUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYCCKOMY U3YYCHUIO MPOQPECCHil pa3IuYHOrO pojia, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUW 110 XUMHH;

YBa)KEHUS K TPYLY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaTbHOW TPAaCKTOPHUH OOpa30BaHMS,
Oynymieit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1EJIECO00PA3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOUYHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJIOTHUECKUX MpoOieM, BIUSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATBHOU CpEIbl;

OCO3HAHUs HEOOXOJAMMOCTU UCIOJIB30BAHUS JOCTHXKCHUM XUMUU JJI PEIICHHS BOIIPOCOB
palMoOHATIBLHOTO PUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIUX BpEI OKPYKaKIIed MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsSTHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATD HX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKONW KYJIBTYPhI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UICOJIOTHH XeMOo(poouu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (HopMUpPOBaHUHU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JJaHUH IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIEM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelieHrnr IpodsieM COXPaHEHUsI TPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKON HAINpaBICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,

DHEPreTHYECKOM, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,



00eCreYeHNH YCIOBHH YCIIETHOTO TPYAa M SKOJIOTHYESCKH KOM(POPTHOM KM3HU KKIOTO WieHa
o0I11eCTBa;

GCTGCTBGHHO-HaY‘{HOﬁ I‘paMOTHOCTI/II IIOHUMAaHUS CYIJ_IHOCTI/I METOA0B IIO3HaHHA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIBL30BaTh MOJydaeMbIe 3HAHHS IS
aHaJM3a W OOBSICHCHHUS SIBICHHUHM OKPYKAIOIMIEr0 MHUpPAa M IMPOUCXOISAIIMX B HEM HM3MCHCHHI,
YMeHI/IS'I ncJiaTb 06OCHOBaHHBIC 3aKJIFOUYCHUS Ha OCHOBE Hay‘-IHBIX q)aKTOB 1 UMCHOIIUXCA TAaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOJIb30BaTh XUMUYCCKUE 3HAHUS JUISI PEIICHHS TIPo0ieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHIX;

MHTEpeca K TO3HAHUIO M UCCIICIOBATEIIbCKON IS TEITbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pPaIMYHBIX chepax mpodecCHOHATHHON
eI TEILHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yibTaTbl OCBOCHMsSI ydyeOHOro mnpeaMmera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXIAUCIUIIIMHAPHBIE
(MeXTpeMeTHbIE) 00IIeHayYHBIE TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOIecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TO3HABaTelIbHBIE,  KOMMYHHKATHUBHEIC,
perynatuBHble), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIBHOM KOMIETEHIIMH 00yYaroIuxcs;

CHOCOOHOCTh  OOYYalOLIUXCS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJIbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLMAJIBHOM MPAKTHUKE.

MertarnpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH Y4EOHBIMHU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHSIMU.

OnJiaeHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /ICHCTBUAMM:

1) 6a30Bble JJOrMYecKHUe AeCTBHS:



CaMOCTOSITEIbHO (OPMYJIMPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECNATh LEIN JCATEIHHOCTH, 3ajaBas MapaMmeTpbl U KPUTEPHUH WX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHPHOCTH C TOCTABICHHBIMHU IICIISIMH;

HCIIOJIB30BaTh IPU OCBOSCHWU 3HAHWK TMPUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIICIATH
XApPaKTCPHBIC IIPHU3HAKU HOHATUI H YCTaHaBJIMBAaTb WX B3aWUMOCBA3b, HWCIIOJb30BATh
COOTBCTCTBYIOIINEC NOHATHA IJIA O6’b5ICHeHI/ISI OTACIIBbHBIX (baKTOB )41 SIBHCHI/II;'I;

BBIOMPATh OCHOBAHUS U KPUTEPHUH I KIACCH(UKAIIMK BEIIECCTB M XUMHYCCKUX PEAKIIH;

yCTaHaBIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMH;

CTPOUTh JIOTUYECKUE PpACCYKICHHUS (MHIYKTHBHBIE, JE€IyKTHUBHBIE, I10 AaHAJOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIBI 1 3aKJIIOUCHUS;

INPUMEHSTh B MPOLIECCE MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJId, TPe0OPa30BhIBATH MOJICIbHBIC MPEACTABICHUS — XUMHUECKUH 3HAaK (CUMBOJI) DJIEMEHTA,
XuMHUYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 333y, IPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaACTb OCHOBAMH METOJ0OB HAYYHOTI'O IMMO3HAHWA BCUICCTB U XUMHWYCCKUX pCaKIII/II\/II;

dbopMynupoBaTh LEAM M 3aJaydl  HCCIEAOBAaHUSA, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSTENNbHO C(HOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
JJISL q)OpMHpOBaHI/H[ THIIOTE3BI IO MPOBEPKE MPABUIbHOCTU BBICKA3bIBACMBIX Cy’)KI[CHI/II\/II;

BJIaACTh HABBIKAMU CaMOCTOATCIIBHOTO IINIAHUPOBAHUA W TIPOBCACHUA YUCHUUYCCKHX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOaTh 32 XOJOM IPOIIECCa, CAaMOCTOSITENEHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OpMYyIUpOBaTh OOOOIIEHUS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICJIOBAHMS, COCTABIIATh OOOCHOBAHHBIH OTYET O MPOACTIaHHON
pabore;

npHOOpeTaTh OMNBIT YYCHHUECKOH HCCIeIOBATEIbCKOW M TPOEKTHOW AESITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIIOMCKY METOAOB pEeIIeHUs
MPaKTUYECKHX 33J1a4, IPUMEHEHHUIO Pa3IMIHBIX METOJIOB ITO3HAHMS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIONMYJISIpHAs

JUTEepaTypa XHMHUYECKOTO COACp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl HMHTepHera),



aHAM3UpPOBaTh MH(OPMAIMIO PA3IUMYHBIX BUAOB U (OpPM MpPENCTABICHUS, KPUTHUECKU
OLICHUBATh €€ IOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTH;

dbopMynHupoBaTh 3ampoOCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
uHpopMaLuu, He0OXOAUMOM JUIs BBIIOJIHEHHS yUeOHbIX 3a/1au ONpeIeIEHHOrO TUIIA;

nproOpeTaTh ONBIT UCIOJIb30BAaHHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpMY TpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA IpU paboTe ¢ XUMHUYECKOH
uHpOpMaLKel: MPUMEHATh MEXIpeIMETHbIE ((QU3MUEeCKHe W MaTeMaTW4YecKHe) 3HAaKH |
CHUMBOJIBI, (hopMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJiajieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKTaeMOil TEMBbI B XOJI€ AUAJIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (OPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIFHO  BBITIOJTHEHUS
NpeI0KEHHOH 3a/1a4H;

BBICTYINIAaTh C MpPE3CHTAllel pe3ylbTaToB MO3HABATENbHOM AEATENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIFHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIOJHEHHH XHMHUYECKOTO
OKCTIEPUMEHTa, TPAKTHYECKOW paboThl TO WCCIEIOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluu y4eOHOro mpoekta M (OpMYJIMpPOBATH BBIBOJBI MO pPe3yjibTaTaM HPOBEIEHHBIX
UCCIIEIOBAaHUM MyTEM COTIIaCOBaHMS TO3UIMIA B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.

OBsJiaieHne YHUBEPCAJIBLHBIMH PeryissTUHBHBIMH e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NESATEIHHOCTH,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3(p(EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBAX U XUMHUYECKUX PEAKIIHAIX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a |

CaMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHI
10 KJIACC
[TpenmeTHbIE PE3yNIbTaThI OCBOEHUS Kypca «Opranuueckas XUMUS

OTpaXkaroT:CHOPMHUPOBAHHOCTh TPEICTABICHUNA O XWMHYECKOW COCTaBIISIONICH €CTeCTBEHHO-



Hay4YHOIl KapTHHBI MHUpA, POJIM XUMHUHM B TO3HAHUM SIBIEHUH HpPUPOIBI, B (POPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPAKTHUUYECKHUX 3a7ad M SKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpEnE;

BIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHWMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJIATAIOIINE
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, 3JEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJb, MOJSpHas Macca, MOJSApHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHANbHAS TPYMINaA, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMEP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUYECKHME 3HAHUsA, JIe)KAIUEe B OCHOBE ITOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBICHUH, (PaKTOJOTHUECKUE CBEICHUS O CBOICTBAX,
COCTaBe, MOJMyYeHUH U 0€301TaCHOM MCIIOIb30BAHNU BOKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pHbIE MPU3HAKKU MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOILIUE MOHSTHS IIPH OMMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) GOPMYJI OPraHMUECKUX BEIIEeCTB
Y YpaBHEHUN XMMHUYECKHX pEaKlMi, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHMYeCKHX BELECTB
JUTSL WJUTFOCTPALIUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKHX
BEIIECTB IO HUX COCTaBYy M CTPOEHHIO K OINpeNeN€HHOMY KIAcCy/TpymIe COeInHEHHH
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpKalllue€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHsA o cucremarndeckoii HomeHnkmatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHAJbHBIE HAa3BAaHHs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIUIIEH,
alleTUIeH, STHIEHIJMKOIb, TJIMLEPUH, (eHoJ, (GopMaibAeru, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAas KUCIIOTA, IIIOKO3a, (PPYyKTO3a,
KpaxMaJl, [eJUII0J103a, TIIULHH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUAbI XUMHYECKOW CBSI3M B OPraHUYECKHUX

COCIMHEHUSIX (OAUHAPHBIC U KPATHBIE);



c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemectB A. M. byriepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTPOCHHUE, (QHUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aneTwieH, OyramueH-1,3, mermnOyraauen-1,3, OeHsod,
METaHOJ, dTAHOJ, YTHJICHTIUKOIb, TIUIEPUH, (EHOJ, alleTaIbIEIHl, MypaBbHHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeIUII003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUUd C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIECBOJOPOIHOTO CHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
POIYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIICHUS 110 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJHMYECTBA WCXOJHOTO BEIIECTBA HMIIM TPOAYKTA PEAKIUU 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHHHM BEIIECTB M XWUMHYCCKUX SIBICHUUN
(HaOnroficHWe, W3MEpEeHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUJia MOJTB30BAHUS XUMUYECKON MOCYA0U U
1abopaTOPHBIM 000PYIOBAHHUEM, a TAK)KE MPpaBUJia OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(IpeBpaleHuss OPraHUIeCKUX BEIISCTB MPH HArpEeBaHUU, MOJydeHUE ITHIICHA U M3YYCHHE €To
CBOKMCTB, KaueCTBCHHBIC pEAKIIMM OpPTraHWYCCKHX BEIIECTB, JICHATyparus OeJIKOB IpH
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu OOpalleHUu C BEIIeCTBAMHU U JIA0OPATOPHBIM O0OPYIOBAHUEM, TIPEJICTABISITh PE3YIbTATHI
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3almucd YpaBHEHUH COOTBETCTBYIOLIUX pEAKIU u
(GbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOpPMAIIUIO,

MOJy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmarun, UHTepHeT u Ipyrux);



c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOro
IIOBCACHUA B 6BITy u pr,Z[OBOfI ACATCIIBHOCTH B MECJIAX COXPAaHCHUA CBOCro 3J0pOBbA H
OKpYKAroIIel MPHUPOIHON Cpe/bl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha KHBBIC OPTaHU3MBI
OIpENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIci mokasatens [1JK, mosicHsaTh Ha
pUMepax CIocoObl YMEHBIICHUS U MPEJIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
4eJI0BEKa;

JJISL O6Y"IaIOH.H/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3O0POBBA: YMCHUC IIPUMCHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHHIA;

JUIS  CJCTBIX M CIa0OBHIANIMX OOYYArOIIUXCS: YMEHHE HCIOIb30BaTh pelibeHO-

TOUYEUHYIO cUCTeMy o0o3Hauenuit JI. bpaitns auist 3anucu XuMuaeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3 0 0 https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2 0 0 https://myschool.edu.ru/
HenpenenbHble yrneBogOpOIbl: aJKEHbI,
2.2 pel * AOPOR 6 0 1 https://myschool.edu.ru/
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2 0 0 https://myschool.edu.ru/
[IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U
2.4 PHpOA y AOPOA 3 1 0 https://myschool.edu.ru/
uX nepepadboTka
Hroro no paszneny 13
Paznea 3. Kucaopoaconepskamue oprannieckie coeJuHeHU st
3.1 Crnuptsl. Oenon 3 0 0 https://myschool.edu.ru/
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 ACTIA P 7 0 1 https://myschool.edu.ru/
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1 0 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
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Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3 ‘ https://myschool.edu.ru/
Wroro no pazueny 3
Pa3zgea S. BoicokoMoJieKky/IsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 ‘ https://myschool.edu.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
IIpeamer opranndeckoil XMMHH, €€ bu6mmoreka [IOK
1 pel P 1 0 0 05.09.23 1
BO3HHKHOBCHHE, Pa3BUTHE U 3HAYCHUEC https://myschool.edu.ru/
Teopus cTpoeHHs OpraHUYEeCKUX
2 P pu A M E N 1 0 0 12.09.23 bubmuorexa [JOK
coequHenuiit A. M. bytieposa, eé .09.
! yHIeP https://myschool.edu.ru/
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
opraHuueckux semiects. Homenknatypa bubnnorexa [HOK
3 P = P 1 0 0 19.09.23 1
(cucTemaruyveckasi) U TPUBHATBHBIC https://myschool.edu.ru/
Ha3BaHUS OPraHUYECKUX BEIEeCTB
AJKaHBI: COCTaB U CTPOEHUE, bubnnoreka [JOK
4 . 1 0 0 26.09.23
TOMOJIOTHYCCKHH PSIJ| https://myschool.edu.ru/
MeraH u 3TaH — npocTenIne bubnuoreka [IOK
5 1 0 0 03.10.23
NPE/ICTABUTEINN aJTIKAaHOB https://myschool.edu.ru/
. bubmmotexa LIOK
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0 03.10.23
https://myschool.edu.ru/
DTWIEH U TPONUJIEH — MPOCTEUIIIHNE bubnmuotexa [JOK
7 1 0 0 10.10.23
MPE/ICTABUTEIIN aJIKCHOB https://myschool.edu.ru/
ITpakTuyeckast padora Ne 1.
8 «IlonydeHue 3TUIEHA U U3YYEHHUE ETO 1 0 1 17.10.23
CBOMCTB»
9 Ankanuensl. byraauen-1,3 u 1 0 0 24.10.23 bu6nmoreka [JOK



https://myschool.edu.ru/
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MeTtunoyranuen-1,3. [lonyuenue
CHHTETUYECKOTO KaydyKa U Pe3UHbI

https://myschool.edu.ru/

AJIKAHBIL: COCTaB U OCOOEHHOCTH
CTPOEHUSL, TOMOJIOTUYECKUI PSI.

bubmuoreka [JOK

10 ALleTHIIEH — TIPOCTEHIIMIA 07.11.23 https://myschool.edu.ru/
IIPEICTAaBUTEIND AJTKUHOB

1 Brruuciienus o ypaBHEHHIO 14.11.23 bubmuorexa [JOK
XMMHUYECKON peaKinu https://myschool.edu.ru/
Apenbl: 6eH301 U TOIyod. TOKCHYHOCTh bubnuoreka [IOK

12 21.11.23
apeHoB https://myschool.edu.ru/

13 ['eneTnyeckas cBsI3b yriaeBOAOPOIOB, 581123 bubnuorexa [JOK
NPUHAUICKAIINX K PA3IMYHBIM Klaccam https://myschool.edu.ru/
[TpupoHbIE HCTOUHUKHU

14 YIJIEBOAOPOJOB: MPUPOIAHBIN a3 U 05.12.23 bubnuorexa [JOK
MOy THBIC HEPTSHBIC Ta3bl, HEYTh U https://myschool.edu.ru/
MIPOJYKTHI €€ epepaboTKu
[IpuponHbIE HICTOYHUKHU

15 YII€BOAOPOAOB: IPUPOAHBIN ra3 U 12.12.93 bubnuoreka [IOK
MOy THBIC HEPTSHBIC Ta3bl, HEYTh U https://myschool.edu.ru/
MIPOJYKTHI €€ epepadoTKu

16 KonrtponsHas pabota no pasaeny 19123
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI: 26.12.23 bubnuorexa [JOK
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b https://myschool.edu.ru/

18 MHoOroaromMHsble CIIMPTHI: 09.01.24 bubnnorexka [JOK
STUJICHTJIMKOJb U TITUIEPUH https://myschool.edu.ru/

19 DeHOII: CTPOCHUE MOJIEKYIIBL, 16.01.24 bub6nuorexa [IOK

(pI/ISI/ILICCKI/IC U XUMHWYCCKHE CBOﬁCTBa,

https://myschool.edu.ru/
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IIPUMEHEHHE

Anpaeruapl: GopMabaeTuI 1

bu6mmoreka [IOK

20 23.01.24
areTanbaeru. AIeToH https://myschool.edu.ru/
OAHOOCHOBHBIE NpEETbHBIC
21 8 5 . pedt 30.01.24 bu6mmoreka [IOK
KapOOHOBBIE KMCIOTHI: MypaBbUHAS U .01.
P P https://myschool.edu.ru/
YKCyCHas
[Tpaktuyeckas padora Ne 2. «CBoicTBa
22 . 06.02.23
pacTBopa YKCYCHOU KHCIOTBI»
CreaprHOBas ¥ OJICUHOBAS KHUCJIOTHI,
23 a ; €/ICTaBHUTE c 13.02.23 bubnuorexa LIOK
KaK II TABUTEITH BBICIIIHX . 02.
el https://myschool.edu.ru/
KapOOHOBBIX KHUCJIOT
24 Mpbu1a KaK COJIM BBICITUX KapOOHOBBIX 20.02.23 bubnnoreka [JOK
KHCJIOT, UX MOIOLIee AeHCTBHE R https://myschool.edu.ru/
Cnoxxnbie 3(UpbI KaK MPOU3BOTHEIE
o5 5 $up Fp A 27 02.23 bubmunorexa [JOK
KapOOHOBBIX KUCIOT. ['uaponus . 02.
P AP https://myschool.edu.ru/
CIIOHBIX 3(pUpOB
26 XKupsl: rupoan3, NpUMEHEHHE, 05.03.23 bubnnoreka [JOK
OMOJIOrHYECKas POJIb KUPOB T https://myschool.edu.ru/
VYrneBobl: cocTaB, Kinaccu(pUKausl.
VH ukan bubmuorexa [JOK
27 Baxxneiimme npeactaBuTeNu: TIIOK03a, 12.03.23
https://myschool.edu.ru/
¢bpykTo3a, caxaposa
Kpaxmai u nemirono3a kak NpupoHbie bubmuorexa [IOK
28 19.03.23
MOJIUMEPHI https://myschool.edu.ru/
KonTponbnas pabora no teme
29 «Kucnopoacoaepxarine 02.04.23
YTI€BOJOPOABD)
bubmuotexa [JOK
30 AMMHBI: METHJIAMUH U aHUJIUH 09.04.23 1

https://myschool.edu.ru/
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AMWHOKHCIIOTHI KaK aM(pOTepHBIC

bubmuorexa [JOK
31 OpraHUYECKUE COCTMHEHUS, UX 1 16.04.23
https://myschool.edu.ru/
ouosornueckoe 3Hauenue. [lenrnasl
Benku kak nmpupoaHbie Bubnumoreka IIOK
32 pHUpOA 1 23.04.23 1
BBICOKOMOJICKYJISIPHBIC COSTUHECHUS https://myschool.edu.ru/
KoutpomnsHas padora.(mpoMexyrodHas
33 P P (mpomeskyT 1 07.05.23
aTTeCcTaIus)
OCHOBHBIE TOHATHSA XUMUA
BBICOKOMOJIEKYIIAPHBIX COSIUHEHUM
34 0 YU A 1 14.05.23 bubmuorexa [JOK
CHOBHEBIE METOIbI CHHTE3a .05.
A . https://myschool.edu.ru/
BBICOKOMOJICKYJISIPHBIX COCTUHCHH.
[TmacTmacchl, kKayuykH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» Xumus / I'abpuensa O.C., OctpoymoB N.I'., CnankoB C.A., AkunonepHoe o0iecTBo

«M3narenbcTBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. O.C.I'abpuensH, I'.I".JIpicoBa «Xumus Meroanueckoe nocodue — 6a30BbIii ypOBEHB) -
M.: dpoda 2022 rogx.

2. O.C.I'abpuensa, U.I'.OctpoymoB, «O01mas Xumusi B TecTax, 3a1a4ax, ynpaxaeHusx. 10
kimace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensu, I1.H.bepeskun, A.A.YmakoBa «Xumus 10 kiacc: KoHTposbHbIE 1
MIPOBEPOYHBIE PA0OTHI K yueOHUKY». — M.: Ilpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 10 kiacc: HactonpHas KHUTA
it yautensi». Yacts 1 — M.: [Ipoda, 2019 rog.

5. 0.C.I'abpuensu, I'.I' JIpicoBa, A.I'.BBenenckas «Xumus 10 knacc: HacronbHas kaura
s yauress». Yacts 2 — M.: [Ipoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemero, U.I'.OctpoymoBa «3agaun Mo XMMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021ros.

7. B.I'. JleancoBa «Xumus 11 knacc noypounsie miaansl no yueouuky O.C.I'abpuensna,
I'.I".JIpicoBoit» - Boarorpan» Yuurens 2018roz.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectsl mo xumun 10 ximacey, - M.: Dk3ameH,

2019r.

HUDPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://www.chemnet.ru T"azeta «Xumus» u caiiT as yautenst «51 uay Ha ypoK XUMHK»
http://him.1september.ru Equnas xomnekuus LIOP: TIpenmeTHas komnekius « XuMuUsD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTHI:
xumus. Komnekius Poccuiickoro o6meo0pazoBareabsHOTO TTopTaa
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas ouMuaaa mKoJIbHUKOB IO XUMUHU

http://chem.rusolymp.ru Opranudeckast XUMHsL: SJICKTPOHHBIN YUSOHHK JIJIsl CPEIHCH



IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: 3JICKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpbITHINA KOJUIEIK: XUMHUS

http://www.chemistry.ru JlucraHuroHHasi OTUMITHA/IA 10 XMMHUH: TEIIEKOMMYHHUKAIIMOHHBIN

00pa30BaTeNbHBII MPOEKT



