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MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo xumuu ans oOywaromuxcs 10 kmaccoB pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUH K pe3yibTaTaM OCBOCHHUS (hehepalibHOM 0Opa3oBaTeNbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpenacraBneHHbIX B DepepalbHOM TOCYAapCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom Konnenuuu nmpemnonaBanusi yaeOHOTO IpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepannn, peaqn3yomnux OCHOBHBIC
o0Opa3oBaTesibHble IPOrPaMMBbl, 1 OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccutickoit ®eaepannu Ha nepuoy 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NIOJIX0/10B K pa3paboTKe MpOrpamMMBbl [0 XUMHUH, K OIPEACTICHUIO 00IIEeH cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M PA3BUTUSI OOYUYAIOIIMXCSI CPEACTBAMHU y4eOHOro mpeaMera «XUuMHs»
st 10 kmaccoB Ha 6a30BOM YpPOBHE COCTaBWIIM KoHIeNTyanbHbIe TosoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, COJEPIKaHMs, PE3yJIbTaTOB OOYUYECHHS U TPeOOBAaHUN K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJydaeMoOe  BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThi0o HMX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM pealu3alMid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH!, MPUCYIIUX LEJTOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus. DTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIECH KyJIbTyphl YellOBeKa, a
TaK)Ke JKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON cpere.
Peanusyercs xumuueckoe oOpa3oBaHHEe OOyYarONIMXCS HA YPOBHE CPEIHErO0 OOIIEero
00pa3oBaHUs CPEeACTBAMU y4eOHOTrO mpeaMeTa « XUMHUA», COAepKaHNe U TIOCTPOCHUE KOTOPOTO
OTpesiesieHbl B MpOrpaMMe 10 XUMHHM € Y4€TOM cHenu(puKky HayKd XHMUH, e€ 3HAuCHHs B
MO3HAHUM MPHUPOJBI U B MaTepUAIbHON JKM3HU OOIIECTBa, a TaKKe C yuy€ToM OOIIMX Lened u
INPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMbl CpEIHEro oOIlero
oOpazoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3JI€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIM3AIMHU, B CO3JIaHMHM HOBOHM 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
(dbopMupOBaHUE PALlMOHATIBHOTO HAYYHOTO MBIIUIECHHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpYKaIoIeM MUpPE KaK O €UHCTBE MPUPOJIBI U YeNIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE TOHMMAaHUSl BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIET0 MHpa, OCO3HAHUS B3aUMOCBS3ZH
MEXly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3auMOIEHCTBYs C IPYTUMH €CTECTBEHHBIMU HAyKaMU, XUMUS CTajla HEOTheMJIEMON
YacThI0O MUPOBOM KYJIBTYpPbI, HEOOXOIMMBIM YCJIOBHEM YCHEIIHOTO TPyJa M >KU3HU KaXI0To
yieHa ooOmectBa. CoBpeMeHHass XHMMHUSI Kak HayKa CO3MJaTelbHas, Kak Hayka BBICOKHX
TEXHOJIOTMI HalpaBjieHa Ha peuleHHe TIJI00AIbHBIX MpOoOJeM YCTOWYMBOTO pa3BUTHUA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, MUIIEBOM, IKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI
3/10pPOBBA.

B coorBercTBMM ¢ 0OOUmIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOImiero ooOpa3oBaHuUs
comepxkanue mnpeamera «Xumus»  (0a30BBI  YypOBEHb  W3YYCHHUs) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOyYaloluXcCsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiromuMu - ipeameTa  «XUMHS» Ha YpOBHE CpeAdHero ooiero o0pa3oBaHUS
SABJISTIOTCSL 0a30BbIe Kypchl — «Opraandeckas xumus» (10 kimacc) u «OO0mas u HeopraHudeckas



xumus» (11 kiacc), OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM
HAYKH{: CHCTEeMa 3HaHUH 110 HEOPTaHWYECKOH XUMHH (C BKIIOYCHHUEM 3HAHUN U3 00LIEeH XUMUN) U
opraHuyeckod xumuu. POpMHUpPOBAaHHE MAHHOW CUCTEMbl 3HAHUN IIPU U3Y4YCHUU IpEeIMeTa
obecrieunBaeT BO3MOXHOCTh PACCMOTPEHHSI BCET0 MHOT00Opa3vs BEIIECTB Ha OCHOBE OOIIHMX
MOHATHH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa conmepkaHusi kypca «OpraHudeckas XUMHUs» CHOPMHpPOBaHA Ha OCHOBE
CHUCTEMHOI0 TOJX0/Ja K U3YYCHHIO Y4eOHOro wmarepuaia U OOYCJIOBJICHAa HCTOPUYECKH
000CHOBAaHHBIM Pa3BUTHEM 3HAHUUN Ha ONpeAeNEHHBIX TEOPEeTHYEeCKUX ypoBHsX. Tak, B Kypce
OpraHMYECKON XMMUU BEIlECTBA PacCMATPUBAIOTCS HAa YPOBHE KJIACCUUYECKOW TEOPUHU CTPOEHUS
OPraHMYECKUX COEAMHEHMM, a TakKe Ha YpPOBHE CTEPEOXMMHYECKMX M 3JIEKTPOHHBIX
npecTaBiIeHui 0 cTpoeHuH BeniecTB. CBeleHNnsa 00 M3ydaeMbIX B Kypce BELIECTBAX JAIOTCS B
Pa3BUTUU — OT YIJIEBOJOPOIOB 1O CIOXHBIX OMOJIOTMYECKH aKTUBHBIX coequHeHuil. B kypce
OpPraHMYECKON XMMHH IOIY4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHUs TEPBOHAYAIBHBIC IMPEACTABICHUS O XMUMHUYECKOH CBA3H, KJIACCH(PHUKAIIMOHHBIX
IIPU3HAKaX BEILECTB, 3ABUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOECHUS, O XUMUUECKON PEAKIIUH.

Enunas cucrema 3HaHUM O BAKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUUYECKUX PEAKIUAX, UX CYLITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nornonssercsd B Kypee 10 kinacca aneMeHTaMM COAEpKaHUs, UMEIOLUIUMH KyJIbTYPOJIOTHUECKUN U
NPUKIIAJIHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT ITOHMMAHHUIO B3aUMOCBS3H XUMHHU C IPYTHUMU
HayKaMH, PacKpbIBaloT €€ posib B MO3HABATEIbHOW M MPAKTUYECKOM NEATEIbHOCTH YeIOBEKa,
CIOCOOCTBYIOT BOCIHUTAaHUIO YB@XEHHUS K IMPOLECCY TBOpUECTBa B O00JACTH TEOpUU U
NPAaKTUYECKUX MPUIOKEHUH XUMHUH, TIOMOTAIOT BHITYCKHUKY OPHEHTUPOBATHCA B OOLIECTBEHHO
U JMYHOCTHO 3HAUYUMBIX MpoOJIeMax, CBS3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIHBATDH
UHGOPMALIMI0O U TPUMEHATH €€ NJs TOIMOJIHEHUS 3HAaHUM, PElIeHHMs] WHTEUIEKTYaJbHbIX U
SKCIIEPUMEHTANIbHBIX HMCCIIEOBATEIbCKUX 3adad. B 1menom copepxaHue y4deOHOTO mpeamera
«XUMUS» JaHHOTO YPOBHS M3Y4YECHHS OPUEHTHPOBAHO Ha (OpPMHUpOBAaHUE y OOyYarOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMAaHUs (HIOCOPCKUX UAEH, TAKUX KaK: MaTepUabHOE
€MHCTBO HEOPraHMYECKOr0 W OPraHMYeCcKOro Mupa, oOyCIOBICHHOCTh CBOMCTB BEIIECTB HMX
COCTaBOM U CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SBICHUN MYTEM SKCIIEPUMEHTA U PEIleHUs
IPOTHBOPEYHMI MEXKIY HOBBIMU (DAKTaMU U TEOPETHUECKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIH
XUMHU B PELICHUH 3KOJIOTUYECKHX MPOO0JieM, a Takke IpobieM cOepeeHHs IHEPreTHUECKUX
PECYpCOB, ChIPbs, CO3/1aHUS HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B nutane penienust 3aa4 BOCIUTAHUSA, Pa3BUTHS U COLIMATTM3ALINN 00yYaroINXCs MPUHSATHIE
IPOrpaMMOMl MO XUMHHM NOAXOAbl K OINPENEICHHUIO COJEP’KAaHUS W IOCTPOEHHUS IpeaAMeETa
npeaycMaTpuBaoT (OPMHPOBAHNWE YHUBEPCAJIBHBIX YUYEOHBIX JEHCTBHI, MMEIOMMX 0a30Boe
3HaYeHWE [UId pPA3JIUYHBIX BHUJIOB JEATENBHOCTH: pEIIeHUs MpodiieM, MOMCKa, aHalIW3a u
00paboTtkn wHOpMaIMK, HEOOXOAMMBIX I MNPUOOPETEHUS ONbITa MPAKTHYECKOW U
MCCJIE0BATEIbCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B NIO3HAHUU XUMUHU.

B mpakTuke npenogaBaHus XMMUU KaKk Ha ypOBHE OCHOBHOTO O0IIEro o0Opa3oBaHusl, Tak U
Ha YpOBHE CpeHEro 00111ero o0pa3oBaHus, MPHU OMPEIEIIEHUN COJepKATEIbHON XapaKTepUCTUKU
Hene W3ydeHHs I[peiMeTa HampaBlIeHUEM IEPBOCTETIEHHON 3HAYMMOCTH TPaJAUIMOHHO
npu3Haércst (OPMHPOBAHHE OCHOB XHMHMYECKOW HayKHM Kak OO0JaCTM COBPEMEHHOIO
€CTECTBO3HAHMUSI, IPAKTUYECKOU I€ATEIbHOCTH YEJI0OBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIMYECKOM TOUKH 3PEHHUS TaKOW MOJXO0J K OMPEACIICHUIO ETIeH N3Y4YeHUs
peaMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHo NaHHOM TOYKE 3peHUsl TVIaBHBIMHU LEISIMH H3y4eHHUsS IMpeaMera «XHUMHUsSD» Ha
0a30BOM ypOBHE SIBJISTFOTCSI:

e (GOpMHpPOBAaHHE CHCTEMbl XWUMHUYECKMX 3HAHUH KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHbI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuEe U pa3BUTHE MPEACTABICHUN O HayYHBIX METOJaxX MO3HAHMS BEIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX JJisi MPUOOPETEHUs YMEHUN OPHUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHUYECKHX SIBIICHUH, HIMEIOIINX MECTO B MPUPOJIE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA M CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSICHCHHMEM XUMHUYECKOTO DJKCIIEPUMEHTAa, COOJIFOJCHHUEM TpaBUl  0E€30I1acCHOTO
oOpareHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNiel U 3a7a4 U3YYCHHsI MPeaMeTa B
porpaMMe 1Mo XUMHUU YTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMH B
cucreMe cpeaHero obmiero oopasoBanus. CeroHs B MPENoaBaHUN XUMHUHU B OOJIBIIIEH CTEIICHU
OTIaéTCs MPEeANOUYTEHUE IPAKTHUECKONH KOMIOHEHTE COJIep KaHus 00yUYeHHs, OpUEHTUPOBAHHOMN
Ha TOATOTOBKY BBIIYCKHHKA 00Ie00pa3oBaTeIbHON OpraHU3allly, BIaJCIOIIero He HabopoMm
3HaHWHA, a (PYHKIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMH aKTHBHOTO
MOJTyYeHUs 3HaHUN U PUMEHEHUS X B PEaTbHON KU3HU AJISl PELICHUS MPAKTUYECKUX 3a/1a4.

B cBa3M c 3TUM npu U3yYeHHH TMpeaMeTa «XHUMHUS» JOMUHUPYIOLIEe 3HAuYeHHE
MPHOOPETAIOT TaKWe IIeNN U 337a49H, KaK:

aJanTanus o0yJaroImuxcs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIECTOCS MUPA, (HOPMUPOBAHHE
UHTEJJIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamM0o00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITENIbHOMY MPUHATHIO TPAMOTHBIX PEHIEHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHITHI),
MMEIOLINX YHUBEpPCAIbHOE 3HAUYCHUE JJISl Pa3IMYHBIX BUJIOB JI€ATEIHHOCTH: PELICHUs MPOOIIeM,
MOWCKa, aHanmu3a W o00paboTku uWH}OpMAINUK, HEOOXOMUMBIX [IJIi TMPUOOPETCHHsI OIBITA
NESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUU, a TaKXKe JUIS OICHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECCTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPeady;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a yueOHOW U Hay4YHO-TIONYJIpHON HH(DOPMALIUU XUMUYECKOTO
COJIepKaHus;

dbopMUpOBaHUE U PA3BUTHE Y O0YUYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEJACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCMHTAaHHE Y 00y4aromuxcs yoex 7EHHOCTH B TYMAaHUCTUYECKOW HAPaBICHHOCTH XUMHUH,
e€ BaXHOW pONIM B PEUICHUH TIO0ATBHBIX MPOOJIEM pPAMOHATBHOTO MPUPOAOIOIE30BAHUS,
MOTIOJTHEHUSI YHEPTEeTHYECKUX PECypCOB M COXPAHEHHs MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOIMMOCTH OEpPEKHOTO OTHOIIICHHSI K TIPUPOJIE U CBOEMY 370POBBIO, a TAK)KE MTPUOOpETEHUS



OTIbITA HUCIIOJIb30BAHMSI MTOJTyYEHHBIX 3HAHUU JUISI IPUHATHS TPaMOTHBIX PEIIEHUN B CUTYalUsX,
CBSI3aHHBIX C XMMHYECKUMH SIBIICHUSMHU.

B yueOHOM miaHe cpemHero obiiero oOpa3oBaHus mpeamer «XuMus» 0a30BOTO ypOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAayUHbIE TPEAMETHI.

OO6riee 9nciio 9acoB, OTBEIEHHBIX JJIs U3yYeHUs XUMHH, Ha 6a30BoM ypoBHe B 10 kiacce
cocraBmsieT 34 yaca (1 gac B HeemO).

COJEP)KAHUE OBYYEHUA

Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHHU

[Ipenmer opraHnyeckor XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTUE U 3HAYEHUE B IMOJYYECHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopust CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe MoOJIOKEeHUs. CTpyKTypHbIe (OpPMYNBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o knaccuukau opraHUIeCKuX BemecTB. HoMeHKIIaTypa OpraHndecKux
coeuHEeHUH (cucTeMaTudeckas) U TpUBHAJbHbIE HA3BaHUS BaKHEHIINX [TPEICTaBUTENEH KI1acCOB
OpPraHMYECKUX BEIIECTB.

DKCIEepUMEHTAIbHbIE METOAbl U3YUEHUS BEIIECTB M WX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3iiaMu OpraHUYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJECKYI
OpraHMYECKHUX BEIIeCTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPAIEHUIO OPTAaHUYECKUX BEILECTB MPU HAarpeBaHUU (TJ1aBieHue, 0OyriIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYecKM psa. MeTaH M 3TaH — mpocTeHlne
MPEJICTAaBUTENN aJIKAHOB: (PU3UUECKIE U XMMUYECKHE CBOMCTBA (peaKIK 3aMEeIICHUs U TOPEHHUS ),
HaXO0XJIEHHE B IPUPO/IE, MOTYUCHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUHN Psil. DTUIEH U MPOMUJIEH — MpoCTeuine
MPEJCTABUTENIN AJIKCHOB: (DU3MYECKHE W XUMHUYECKHE CBONCTBa (pPEakiUu TUIPUPOBAHMUS,
raJIoreHUPOBAHMUSL, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJydeHHe U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 m metwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYCCKUE
cBoMcTBA (peakuus moaumepusauun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUU psaA. ANCTUICH —
MPOCTEHUIIINIA TTPEICTABUTENb AJTKUHOB: COCTAaB, CTPOCHHE, (DU3NISCKHE U XUMUYECKHE CBOHMCTBA
(peakuuy TUIPUPOBAHUS, TAIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUS ), TOJydYE€HUE U IPUMEHEHHE.

Apenbsl. benson: cocrtaB, cTpoeHHe, (U3MUECKHE U XUMHUYECKHE CBOWMCTBA (pEaKIuu
rajJjlOreHUPOBaHUSI U HUTPOBAHMS), MOJyYEHHE W MpPUMEHEHHE. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUPOSaAnUs U HUMPOBAKUs), NOJLyYyeHue U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIJIEBOJOPOJaMH,
MPUHAUISKALIMMHU K Pa3IMYHBIM KJIaccaM.

[IpupoaHble UCTOYHUKH YTIIEBOJOPOAOB. [IpupoaHbIi ra3 ¥ MOMyTHBIE HEPTSIHBIC Ta3bl.
Heds u e€ mpoucxoxnenue. CriocoObl mepepadboTku HeTH: TeperoHka, KpEKHHT (TEPMUYECKHH,
KaTaIMTUYECKHi), mmposn3. [IpomykTel mepepaboTku HEPTH, HUX NPUMCHEHHE B
MPOMBINIICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro MepepaboTKH.

DKCIEepUMEHTAIbHbIE METOAbl M3YUEHHS BEIIECTB M WX MPEBPALECHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHbl, Koywiekiuuu «Hedte» u «Yronb», MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHUE NPAKTUYECKOW pPabOoThI:
MOJIyYeHHUE STUIIEHA U U3YUEHUE €TI0 CBOMCTB.




PacuétHble 3amaun.

Bbruncienuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOIMYecTBa
MCXOJIHOTO BEIIECTBA WIIM MTPOYKTA PEAKIINH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xanme oprannyeckne coeinHeHUs!

[IpenenvHBIE OAHOATOMHBIE CHOUPTHL. METaHON M JTAHON: CTpOCHHE, (PHU3UYECKUE U
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaNIaMH, TaJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHrne. BogopoiHeie cBsI3u MEXAY MOJIEKYyJIaMu cupToB. JleiicTBre MeTaHoa U 3TaHoIIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaTOMHBIE CIHUPTHL. DTHUICHTIUKONb W TJIHICPUH: CTPOCHUE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO MIETOYHBIMHA METaNIaMH, Ka4eCTBECHHAS pEaKIIUs Ha
MHOTOAaTOMHBIE CHUpThI). JlelicTBME Ha OpraHu3M ueinoBeka. [IpuMeHEHHe TIMIepuHa W
STUJICHTJIUKOJIS.

@DeHOo: CTPOCHUE MOJIEKYJIIbI, PU3NUYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTE )eHOA.
[Ipumenenue peHomna.

Anpaeruapl U kemowusl. DopManbAeruj, aueTaIbIETHJl: CTpOeHUe, (QU3NYecKue Hu
XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIEHHUS M BOCCTAHOBJICHUS, KAayECTBEHHBIC PEaKIUH),
MOJIy4YeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
cTpoeHue, Pu3nuecKre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIITHE TSI KJacca KUCIIOT, PEaKITUs
stepudukanmu), MoiydeHne U mnpumeHeHue. CreapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEICTABUTENN BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICITUX KAPOOHOBBIX KUCIOT, UX
MOIOLIEE NECUCTBHE.

CrnosxHble 2¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus sxxupos. [Ipumenenue xupoB. bruosorudeckas posb KUPOB.

YrneBoasl: cocTaB, KacCUPUKALUS YTIEBOIOB (MOHO-, IH- U MTOJIMcaxapuibl). [ mroko3a —
MPOCTEHIINY MOHOCAXapua: OCOOCHHOCTH CTPOSHHUS MOJEKYIbI, (PU3UYECKHEe U XUMHUYECKUE
cBoicTBa (B3anMoeiicTue ¢ ruapokcuiom menu(ll), okucienne aMMuaqYHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIEHHE, OpOXEHUE TIIIOKO3bI), HAXOXKACHHE B NPHUPOJAC, NMPUMECHCHHE,
ouonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK H30MEP TIIOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHre Kpaxmaia U LeJTI0I03bI.
duznyeckue 1 XUMUYECKHE CBONCTBA KpaxMaJa (THAPOJIN3, KaueCTBEHHAs peaklus ¢ HOJI0M).

DKCHepUMEHTAIbHbIE METOJbl HM3Y4YEHHsS BEIIECTB M MX IMPEBpalllEHUIl: MpOBeIeHHE,
HAOMIO/ICHUE W OINUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAuyeCTBEHHBIC
peakiuu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaom wmeau(ll)), mMHOroaToOMHBIX
crupToB (B3ammojelricTBue TiunepuHa ¢ ruapokcuaom wmeau(ll)), ampaerumoB (okucieHue
aMMHavHBIM pacTBopoM okcuga cepedpa(l) u ruapoxcunom meau(1l), B3aumoaeicTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIWYeCcTBa
MCXOJJHOTO BEIIECTBA MJIM MTPOJYKTA PEAKIINH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOAHBIX BELIECTB WM MPOIYKTOB PEAKIUN).

A3oTcozeprkaliie OpraHn4eckiue COeTMHEHN.

AMUHOKHUCIOTHI Kak aM(oTepHbIe opraHudeckue coenruenns. dusnueckre 1 XuMUIecKue
CBOICTBa aMUHOKHUCIOT (Ha MpuMepe IIHIKMHA). bHojormueckoe 3HaUeHHE AMHHOKHCIOT.
Ilentusr.



benku kak mpupogHBIE BBICOKOMOJEKYISIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC pPEaKIIuy Ha OCJIKH.

OKcrepUMEHTAIbHbIE METOJbl M3Y4EHHUs BELIECTB M MX IpEBpalleHuil: HaOIoAeHue U
ONKCaHHE JEMOHCTPALlMOHHBIX OIBITOB: JIeHaTypalus OEJIKOB INpU HarpeBaHUM, IBETHBIE
peakuuu OeNKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALNU, CpPeAHsAs MoJyeKynsapHass Macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U TOJIMKOHIEHCALIHSL.

OKCHEpUMEHTAJILHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX MPEBPAILCHUN: O3HAKOMIIEHHUE C
o0pa31aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4EHMM opraHnyeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHH, TaKk H
HOHATHUH, ABJISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OOme ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBJICHUE, HAayuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIM3, CHUHTE3, KIacCU(pUKAIMs, TIEepPUOAUYHOCTb, HAONIOJCHUE, HU3MEpEHHeE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

®dusnka: Matepus, YHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHB,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKUE BEIMYMHBI U €TUHHILIBI UX
U3MEpEHMUS.

Buonorusi: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIAEBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbL, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nuIeBble MPOTYKThl, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M1 KOCMETHYECKHE MTPENapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMS ITPOI' PAMMBI
JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TPeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIUMHUCS
porpamMM CpemHero o0miero oOpa3oBaHHs (JUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuyHo-mMeTonndyeckoii OCHOBOM il pa3paldOTKM IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
pOTpaMM CpeAHEro o0IIero 00pa30BaHus SBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JHWYHOCTHBIX
Pe3yNIbTaTOB OCBOCHHUS MPEAMETa «XUMHUSD» Ha YPOBHE CPEJIHEro 00111ero 00pa30BaHUs BbIIEICHbI
CJIEYIOIINE COCTABIISAIOILINE!

OCO3HAaHHE O0YYAIOMIMMUCS POCCUUCKON TPaKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHHIO;

HaJIMYMe MOTUBALUU K 00YyUEHHIO;

IEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHHUH JIMYHOCTH HAa OCHOBE KITFOUEBBIX
[IEHHOCTEW M UCTOPUUECKUX TPATULIUN 0a30BOM HAYKU XMMUHU;



TOTOBHOCTb M CIIOCOOHOCTHh OOYYArOIIMXCS PYKOBOJACTBOBATHCS B CBOEH JIESTEIIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LIETOCTHOM CHUCTEME XUMHUYECKOIO
o0Opa3oBaHuS;

HaJU4KMe TPABOCO3HAHUS DKOJOTUYECKOW KYJIBTYPhl W CIHOCOOHOCTH CTaBUTh IECIHA U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHUS MPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE YIeOHOM
Y BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUM C TYMAaHUCTHUUECKUMHU, COI[MOKYJIBTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH W HJACalaMH POCCHUUCKOTO T'PakIaHCKOTO OOIIecTBa,
MPUHATHIMU B OOIIECTBE HOPMAaMH M TIpaBUJIAMH TOBEIACHUS, CIOCOOCTBYIOIIMMHU IPOIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHS IMYHOCTH 00YYaIOIIHXCS.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MpeaMeTa «XHMHs» OTPaKalT CPOPMUPOBAHHOCTH
OTIBITA TIO3HABATEIHLHOM U MPAKTHYECKOU ACATEIHPHOCTHA 00 YUAIOIIMXCS TIO peaTu3aiii MPUHATHIX
B OOIIECTBE IIEHHOCTEH, B TOM YKCJIC B YACTH:

1) rpaaaHCcKOro BOCIMTAHUS:

OCO3HaHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHSI K
3aKOHY W TIPaBOTIOPSJIKY;

MPEACTABJIICHUS O COIMAIBHBIX HOpPMaxX W TpaBWaX MEKIUYHOCTHBIX OTHOIICHHUH B
KOJIJICKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelieHnr yueOHbIX U TTO3HABATEIIbHBIX 3a]1a4, BHITOJTHEHUH XUMHUYECKUX SKCTICPUMEHTOB;

CIOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI JIPYyTUX
MIPH aHAJIM3E Pa3IMIHBIX BHJIOB yUYEOHOH AESITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAyYHOMY HACJCAUI0 OTEYECTBEHHOM
XHMUH;

YBOXECHHSI K TMPOIIECCY TBOPYECTBA B 00JACTH TEOPUU M TMPAKTUYCCKOTO MPUMEHCHHS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTM)KCHUS HAYKU €CTh Pe3yibTaT UIMTEIbHBIX HAOIIOICHU,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MTOCTOSTHHOTO TPy/Aa YYEHBIX U TPAKTHUKOB;

WHTEpECa M TI03HABATEIHHBIX MOTHBOB B TMIOJYyYEHHH U TIOCICIYIOIIEM aHAIIU3e
uH(OpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEICHMS;

CITOCOOHOCTH OIICHWBATh CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSMU, U IPUHUMATh
OCO3HAHHBIE PELICHUs], OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJCHUE U IOCTYNKM CBOMX TOBApUUIEH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TTOCIECTBUN dTUX TTOCTYIIKOB;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

MOHMMAaHUS [IEHHOCTEH 3J0pOBOTO W 0e30macHoro oOpasza KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOroIeHnsT MpaBWJI 0€30MacHOTO OOpaIleHus] C BEIIeCTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HHU U B TPYAOBOU JIEATEITLHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHUA TOCJCACTBUN W HENPHUATHS BPEIHBIX MPHUBBIUCK (YMOTPEOJEHHUS aTKOTOJIs,
HapKOTUKOB, KypeHHs);

5) Tpyn10oBOro BoCHUTAHUA:



KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEJOBATEIbCKON JEeATEIbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUYECKOI U APYruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHHMH MPaKTUYECKHX 3a7ad COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXE€HUSA K TPYAY, JIOASAM TPYyJa U pe3ysibTaTaM TPYIOBOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBUIYaIbHOU TPAaeKTOpUU 00pa3zoBaHus, Oyaymiei
npodeccuu u peanusalnny cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U NOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 1[€JIECO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIIECTBOBAHMUS
JKU3HU Ha 3eMIie;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHUN XUMUH ISl PEIIEHUsI BOIIPOCOB
PalOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOI'O HENPUATHS JIEUCTBUM, NMPUHOCIIIMX BPEI OKPYXAOIIEH NPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPHHIMAESMbIX
JIEUCTBUI U MPEIOTBPAIIATH UX;

HaJIU4Ms PA3BUTOIO HKOJOTMYECKOTO MBIIUICHHS, 3KOJOTHMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOW HAaIpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COLIMAILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTHBOCTOATH UJICOJIOTHH XeMOo(oOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pPa3BHUTHS HAYKU W OOIIECTBEHHOW MPAKTUKH;

NOHMMAHUS CHEU(PUKA XHMUU Kak HayKH, OCO3HaHHA €€ poiau B (HOpPMHUPOBAHHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHn: MpodJIeM COXPaHEHHUS IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0O0 3HAYMMOCTH XUMHUHM JII COBPEMEHHOM LMBHIM3ALMU: B €&
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTMUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecreyeHny yCIOBUM yCTIEUTHOTO TPYAA U SKOJIOTHYeCKH KOM(OPTHOM KHU3HU KaXKIOTO WieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJOB TO3HAHUA,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHHUH OKPYXKAIOIIEro MHUpPa M MPOUCXOISMIMX B HEM H3MEHEHMHIA,
YMEHHUsI JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJBIO MOJTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIEHO UCTIONB30BaTh XUMHUUECKUE 3HAHMSI ITISl PEIICHUs TPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEOBATENbCKOM AESITEIBHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHUIO HOBBIX 3HAaHUM II0 XHUMHH B COOTBETCTBHU C JKU3HECHHBIMU
NOTPEOHOCTAMU;

HWHTEpeca K 0COOCHHOCTSIM TPYy/1a B Pa3IuvHBIX chepax mpodecCHoHATbHON NI TeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yibTaThl OCBOCHHS Y4eOHOro ImpeaMera «XUMHS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIIFOYAIOT:

3HaUYUMBbIC 711 (POPMUPOBAHUS MHPOBO33PEHUS OOYUYAIOIMMXCA MEKIUCIIUTUTMHAPHBIE
(MeXnpeIMeTHbIC) OOIeHAYYHbBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHs, SBJICHUE, MPOIECC, CUCTeMa, Hay4YHBIH (PaKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBaHNE, HAOMIOACHUE, H3MEPEHUE, DKCIIEPUMEHT U APYTHE);

YHHUBEpCaTbHBIC yueOHbIE  JCHUCTBHUS (To3HaBaTeIbHBIE, KOMMYHHKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOW TI'PAMOTHOCTH U
COITMATbHOM KOMIIETEHITUN 00YyJarOIXCS;

CIIOCOOHOCTh ~ OOyYaromMXcs  MCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUIIIMHAPHBIC,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YydeOHBIC ACHCTBHS B IIO3HABATEIBHOU U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaMeTHbIe pPE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
MMO3HABATEIIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJISTHBHBIMH JICUCTBUSMU.

OBiajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTUYECKHE TeCTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh W AaKTyaJU3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIpEIeNATh LEIN MAEATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHUTH PE3yIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIEIISIMH;

WCIIOJIB30BaTh TPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIJCISITH
XapakTepHbIE TPU3HAKK TIOHATHH W YCTAHABIMBAaTh HMX B3aMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE OHITHS JIsI OOBSICHEHUS OT/ICNBHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIIACCU(PUKALIUY BEIIECTB U XMMHUYECKHUX PEaKIIHii;

yCTaHABIWBATh MPUYUHHO-CIICCTBEHHBIE CBS3H MEXTY N3Y4aeMbIMH SIBJICHUSMU,

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTHUBHBIC, IeTYKTUBHBIC, 10 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAECMBIX SIBICHUSX, (DOPMYIHUPOBATH BBIBOIBI U
3aKJTFOYCHHUS,

MPUMEHATH B MPOIECCE MO3HAHMS, UCIIONh3YEMbIe B XUMHH CHMBOJUYECKHUE (3HAKOBHIC)
MOJIeIIH, TPeoOPa30BhIBATh MOJIEIbHBIC MPEJCTABICHUS — XUMHYECKUI 3HaK (CUMBOJT) DJIECMEHTA,
XUMU4eckass (popmyna, ypaBHEHHE XHMHUYECKOM pEaKIMH — TMPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U MPAKTUYECKUX 33724, IPUMEHATh Ha3BaHHBIC MOCILHBIC TIPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB H3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIIUU.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKITUI;

dbopMynupoBaTh LEAM H 3aJa4d  HMCCIEAOBAHMS, WCIOJIB30BaTh IIOCTABICHHBIC U
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1151 POPMHUPOBAHMSI TUTIOTE3HI TI0 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHU;



BJIa/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHHMS M MPOBEICHUS YYECHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEILHO
POTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh OO0OOLICHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJbTATOB MCCIIEOBAHMS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHYECKOW MCCIIEOBATEIbCKOM U MPOEKTHOM JesITeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBbHOMY IIOMCKY METOJIOB pELICHHUS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAYYHO-TIOMYJISIpHAs
JaUTEepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBouyHble TocoOusi, pecypcsl MHTepHera),
aHAIM3UPOBATH HH(GOPMALIUIO PA3TUYHBIX BUAOB U (POPM MpeCTaBIeHUs, KPUTUUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynHupoBaTh 3ampoCchl M NPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpopMaLnu, HeOOXOIMMOM [T BBIMOJIHEHHUS Y4eOHBIX 33a1a4 ONpPeeIEHHOTO THIIA;

pUOOpeTaTh OMBIT KCIOJb30BaHUA WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHN U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIbHYIO (OPMY MpPEACTaBICHUS WH(OPMAIMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYyTHUe);

UCIIOJIb30BAaTh HAy4YHBIA SI3bIK B KauyecTBE CpeACTBa Mpu paboTe C XHUMHUYECKOM
nH(popMmarend: MPUMEHATh MEXKIpeAMEeTHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISTHOCTH.

OBiageHne yHHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMHM el CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJi€ JHaJIora W/WIHN TUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (OPMYIUPOBATH CBOU TMPEIJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJIHEHUH XUMHYECKOIO
HKCIIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanu3anuy y4eOHOro IMpoekTa W (HOpMyIHpPOBATh BBIBOJABI IO pe3yibTaTaM MHpPOBEIEHHBIX
UCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO AEATEIbHOCTD,
onpenenss e€ IeTu M 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
npejiaraeMblii alropuT™M JAEUCTBUN MPH BHINOJHEHUH Y4€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BBIOMpAaTh Hanbosiee A(HEKTUBHBIN CIIOCOO UX pPEIICHUs C YIETOM TOJYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JESITEIHbHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD) OTPAKAOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O XMMHYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJTU XUMHUH B TIO3HAHWH SIBJICHUA TPUPOJIBI, B POPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM [UIsl pelleHus



MPAKTUYECKUX 3a7ad M SKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHOM CpeliE;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
MOHATHS (XUMUYECKUHN AJIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aToOMa, MOJIEKYJIa, BaJIEHTHOCTb,
JNEKTPOOTPHUIIATENIHOCTh, XHMHMUYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaliéHHas), MOJIb, MOJSpPHAs Macca, MOJAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
GyHKIIMOHATBHAS TPYMIa, paguKai, HU30MepHs, U30MEepbl, TOMOJIOTHUYECKUN psif, TOMOJIOTH,
YIIIEBOIOPOAbI, KHCIOPOA U a30TCONEpIKalle COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemiectB A. M. DbyTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE IOHUMAaHUS
MPUYNHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30MaCHOM MCIOJIb30BAHNN BaXKHEHIIINX OPraHUYeCKUX BELIECTB B OBITY
Y TIPaKTUUYECKOH 1E€ATENbHOCTH YEI0BEKa,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU ONUCAHUH COCTaBa, CTPOEHUS U
MPEBPAILICHU OPraHUYECKUX COCTUMHEHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJHKY JJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMH) (OpMYIT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHUYECKUX pPEaKlMid, U3TOTaBIUBATH MOJEIN MOJEKYJ OpPraHUYEeCKHX BEIIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAICKHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB 110 HX COCTaBYy M CTPOGHHUIO K OINpEAeiIEHHOMY KiacCy/Tpynre CoeluHEHHH
(YyrneBomopobl, KHCIOPOA M a30TCOAEpXkalllue COENMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHMS), NTaBaTh MM Ha3BaHWs 1Mo cuctemMatudeckoir HomeHkiatype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPTraHUYECKHX BEIIECTB (ITUJICH, MPOIUIICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QeHON, (opMaibAeTHA, aleTaabAeTui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KMCIIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€ApUHOBAsl KHUCIIOTa, TII0K03a, (pPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACNATh BUAbI XHMHYECKOH CBSI3M B OpPraHMYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH IOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIISCTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUsI MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (HU3UYECKUE U
XUMHYECKHE CBOWCTBA TUIMMMYHBIX MPEICTaBUTENEH Pa3TUUYHbBIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeTan, 2TaH, STWJCH, TPOMWICH, ameTwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJ, dTaHOJ, dTHJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbIeTHI, MypaBbUHAs U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmal, LeJUI0I03a, AaMHHOYKCYCHas KHUCIIOTa), WJUIFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHMUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHUKH YIJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MepepabOTKM M MPAKTUYECKOE MpPHUMEHEHHE
MPOJIYKTOB NepepabOTKH;



c(OpMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYMCIEHUS [0 XUMHUYECKUM YypaBHEHHUSIM
(Macchl, 00bEMa, KOJTHMYECTBA HCXOTHOTO BEIIECTBA HITU MTPOAYKTA PEAKIIUHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 HCXO/JHBIX BEIIECTB MU MPOTYKTOB PEaKLIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCMONb3YEMbIX B XHMHUU MpPH M3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HabmiofieHne, M3MEpeHHe, HKCIEPUMEHT, MOJACIHPOBAHUE), HCIOJIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUSA JJIsl IPUHSTHUS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYAlLMIX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKOW TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMU TIO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUHN IJIAHUPOBATH U BBIIOJHATh XUMHYECKUHA HKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE HTHIIEHA U U3YUYEHHE €ro
CBOICTB, KAYECTBCHHBIE PEAKIINN OPTAaHUYECKUX BEIIECTB, IEHATYpaIus OSIIKOB P HATPEBAHUH,
[[BETHBIC PEAKLMU OEITKOB) B COOTBETCTBUH C IPABUIAMHU TEXHUKH 0€30IIaCHOCTH IIPU 0OpaleHIH
C BeLIeCTBaMH U J1aOOpPaTOpPHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3yIbTaThl XUMHYECKOIO
JKCIIepUMEHTa B (opMe 3amucu ypaBHEHHIl COOTBETCTBYIOUIMX peakuui u (GopMyaupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMaIHIo,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeACTBa MaccoBOM nHpopmaruu, HTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTO
NOBEJCHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEJISAX COXPAaHEHHsS CBOETO 3JI0POBbS U
OKpYKarolllel NPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BEIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crnocoObl YMEHBLICHUS U MPEJOTBPAIICHHUs] UX BPEIHOrO BO3JIECHCTBUS Ha OpraHU3M
YEJI0BEKA;

Ui O0YYaroIUXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 37J0POBbS: YMEHHE HPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL CIIETIBIX U Ca00BUASIINX O0YYarOMIMXCs: YMEHHUE UCTIONIB30BaTh PEIbe(hHO-TOUCUHYIO
cucremy o6o3Hauenuit JI. bpaiins mis 3anucu xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHoBaHue pa3iesioB U
n/m TeM MPOrpaMmbl

Koa-Bo yacos

Bcero
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Pazgen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMUM

[Ipenmer oprannyeckoit
xumuu. Teopust cTpoeHust

Enunas xomnexuus [IOP

1.1 3 )
OpPraHUYECKUX COeTMHEHUN http://school-collection.edu.ru
A. M. bytneposa
Hroro no pazneny 3
Paznen 2. YriaeBoaopoabt
)1 [IpenenbHbIe YriIeBOAOPOIbI ) Enunas komnekrus [JOP
’ — aJKaHbI http://school-collection.edu.ru
Henpenenpubie
9 ep oﬂ oPo — 6 | Enunas komnekmus [JOP
. JIEB BI: aJIKCHBI, )
T HoPOl http://school-collection.edu.ru
aJKaJUEHBI, QIKHHEI
)3 Apomarnyeckue 5 Enunas xomnexnus LIOP
' YIIEBOAOPOIBI http://school-collection.edu.ru
IIpupoaHBIe HCTOYHUKH
24 pHpo 3 1 Enunas xomnexuus [IOP
. JIEBOZOPOIOB U MX .
yr FOpOa http://school-collection.edu.ru
nepepadoTka
Hroro no pazneny 13

Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNsI

Enunas komnekmus [JOP

3.1 C . D 3
TUPTRL FECHOT http://school-collection.edu.ru
Anwsaerunsl. KapboHoBbIe Enunas xomnexuus [IOP
3.2 7 1 )
KUCIOTHL. CII0XKHBIE AHUPHI http://school-collection.edu.ru
Enunas komnekmus [JOP
33 vy 3 1 )
[IEBOIbE http://school-collection.edu.ru
Hroro no pasneny 13
Pasznen 4. A3oTcoaepskaniue OpranHnyeckne coeJuHeHUst

41 AMUHBI. AMUHOKHUCIIOTHI.
' Benku

3

Enunas xomnexuus [IOP
http://school-collection.edu.ru

Hroro no pazneny

3

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUSA

[Tnmactmaccel. Kayuyku.

5.1
Bomnoksa

2

Enunas komnekmus [JOP
http://school-collection.edu.ru
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Hroro no pazaeny 2

OO0111E€ KOJIMYECTBO YaCOB 110
porpaMme

34 2 2

INOYPOYHOE INIVTAHUPOBAHUE

Ne o
Tema ypoka 2 m
n/n = 3
Z
1 [Ipenmert oprannyeckoil XuMuu, €€ BO3BHUKHOBEHHUE, PA3BUTHUE U 3HAYCHHUE 1
) Teopust ctpoeHust opranndeckux coenunennii A. M. bytieposa, €€ 0oCHOBHBIE 1
MOJIOKEHUS
3 [IpencraBnenne o KaccuGuUKaUy OpraHundeckux BemecTB. HomeHkmarypa |
(cucreMaTuveckas) U TPUBHAILHBIC Ha3BAaHUS OPTaHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM PsiJT 1
5 MeraH 1 3TaH — IPOCTEUIINE IPEACTABUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 OTUJEH U NPONUIIEH — IPOCTEHIINE IPEICTAaBUTENIN AIKEHOB 1
8 [Tpaktrueckas padota Ne 1. «llomyueHnue sTuiIeHa M H3y4CHHUE €TI0 CBOMCTBY 1
9 Anxamuensl. byranuen-1,3 u metunOyranuen-1,3. [lomydyeHue CHHTETUYECKOTO 1
Kay4yyKa U pe3uHbI
10 ATNKHUHBIL: COCTaB M 0COOCHHOCTH CTPOSHUS, TOMOJIOTHYECKHH psifl. ALIETUICH — |
IIPOCTEUILNN NTPEICTAaBUTEIb AIIKUHOB
11 Brrunciienus no ypaBHEHUIO XUMHUYECKOW peaKIuu 1
12 ApeHbl: 0eH3011 ¥ ToNyoJ. TOKCHYHOCTH apeHOB 1
13 ['enernueckas cBsI3b yrieBOIOPOAOB, MPUHAICKAIINX K PA3IMYHBIM KJaccaM 1
14 [TpupoaHbIE HCTOYHHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN T'a3 U MOMYTHBIC He()TIHbIC |
ra3el, He()Th ¥ MPOAYKTHI €€ TIepepaboTKu
15 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOOB: MPUPOIHBIN T'a3 U MOMYTHBIE HE(TAHbIE 1
ra3el, He()Th ¥ MPOAYKTHI €€ TiepepaboTKu
16 KontponbHas padoTa no pasaeny «YTIeBOI0POAbD) 1
17 IIpenenbHble OMHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BogopoaHas cBsA3b 1
18 MHOroaToMHbIE CIIUPTHI: STUIICHIIUKOJIb U TJULEPUH 1
19 ®deHoII: CTpOECHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUE CBOICTBA, IPUMEHEHUE 1
20 Anpaerunpl: GopMabICTH U alleTAIbICTH . AIICTOH 1
21 ORHOOCHOBHEIE MPeAeTbHBIC KAPOOHOBBIC KHCIOTHI: MypaBbHUHAS M YKCYCHAs 1
22 [Tpaktrueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM KHUCIOTHI» 1




” CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KK MPEICTABUTENH BBICIINX KapOOHOBBIX |
KHCIIOT

24 Mpbuta Kak COJIM BBICITUX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JIEHCTBHE 1

’5 CrnosxHbie 3(hUpBI KaK MPOU3BOJIHBIE KAPOOHOBBIX KHCIOT. [ UAPOIH3 CIIOKHBIX |
a¢upoB

26 Kupsr: ruaponus, npuMeHeHne, OU0JIOTHYEcKast poJib )KUPOB 1

7 VYrieBobl: cocTaB, Kinaccuukaius. BaxkHenme mpeacTaBuTeNH: TI0K03a, 1
bpykTO3a, caxapo3a

28 Kpaxman u nemirono3a Kak pupogHbIe IOTUMEPDI 1

29 KontponbHas padota no pasaeny «Kucmoposaconepxaiiue OpraHnaecKue |
COCIMHEHUS

30 AMUHBI: METHJIAMHWH U aHUJINH 1

31 AMUHOKHCTIOTHI KaK aM(pOTEepHbIC OPTaHMYECKHUE COCTUHEHUS, HX OMOIOTHYECKOE |
3HadeHue. Ilentuant

32 benku kak mpupoIHbIE BBICOKOMOJIEKYIJISIPHBIE COCTMHEHUS 1

33 OCHOBHBIE OHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1

34 OCHOBHBIE METOAbI CHHTE3a BEICOKOMOJIEKYJIAPHBIX coeAuHeHuil. [1nactmaccsl, 1
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

» Xumus, 10 xknacce/ I'abpuensn O.C., OctpoymoB WU.I'., CnankoB C.A., AKimonepHoe

obmmectBo «M3narenscTBO «IIpocBerieHne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Enunas komreknus nudpoBsix o0pazoBarenbHbIX pecypcos http://school-collection.edu.ru/
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