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HOACHUTEJIBHASA 3AIIMCKA
[Iporpamma o XMMuM Ha YpOBHE CpeHETO 00IIero oopazoBaHus pazpadoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O06 ob6pazoBanun B Poccuiickoit @eneparum»,
TpeOOBaHUH K pe3ybTaTaM OCBOCHUs (eiepaabHOi 00pa30BaTebHON IPOTrPAMMBI CPETHETO
obmiero oopazoBanus (DOIT COO), nmpencraBieHHbIX B DeepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cTangapte COO, ¢ yuérom KoHuemnum npemnogaBanusi yaeOHOTO TpeaMeTa
«XuMusa» B 00pa3oBaTesbHbIX Opranu3zanusx Poccuiickoit @enepannu, peaansyonmx
OCHOBHBIE 00pa30BaTesIbHbIC TPOTPAMMBI, U OCHOBHBIX MOJOXKEeHUN «CTpaTerun pa3BUTHs
BocniuTanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).
OCHOBY MOJIXOI0B K Pa3pabOTKe MPOrpaMMbI TI0 XUMHH, K OTIPEICICHUI0 00IIel CTpaTeruu
o0y4eHHs, BOCIIUTAHUS U Pa3BUTHUS 00YUAIOMIMXCS CPEICTBAMH YdeOHOTO TIpeaMeTa « X UMHSD)
s 10 kiacca Ha 6a30BOM ypOBHE COCTaBUIIM KOHLENTyaldbHbIe noJioxxenns ®I'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH II€JIeH, COZepKaHUs, pe3yabTaTOB 00y4YeHUs U TpeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.
Xumudeckoe o0pa3zoBaHue, TOJydaeMOe BBIITYCKHUKaMU 00111e00pa3oBaTeIbHON OpraHu3aIliy,
SIBIISIETCSI HEOTHEMIIEMOH YacThio HX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPIIAIOIIAM 3TAllOM
peanu3ai Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX I[EHHOCTEH, IPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO 00pa30BaHus. DTH IEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB
pUPOIBI, GOPMHUPOBAHUST MUPOBO33PEHHS U OOIIIEH KYIBTYpHI YETIOBEKa, a TAKIKE
9KOJIOTUYECKN 0OO0CHOBAHHOTO OTHOILEHHSI K CBOEMY 370POBBIO U MPUPOIHON CpeIe.
Peanusyercs xumuyeckoe o0pa3oBaHue 00yUJaIOMIMXCS HA YPOBHE CPETHETO 00IIIEro
o0pa3oBaHus cpelICTBaMU y4eOHOTo NpeaMeTa «XUMUs», COAEepKaHue U MOCTPOCHHE KOTOPOTO
OIpeieNIeHbl B IPOTrpaMMe 10 XUMHUH € Y4ETOM CIIEHU(PHUKN HAyKH XUMHHU, €€ 3HaUCHUs B
MIO3HAHUU IPUPOJBI U B MaT€pUaIbHOM JKU3HU OOIECTBA, a TAKXKE C yU4ETOM O0IIUX Lenel 1
IIPUHLUIIOB, XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEr0 00IEero
obOpasoBanus B Poccuiickoii deaepanum.
XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0COO0YI0 POJIb B COBPEMEHHOM
LMBUJIM3ALIUY, B CO3/IaHUU HOBOM 0a3bl MaTepUaabHOM KylbTypbl. OHa BHOCUT CBOM BKJIaJl B
(opMupOBaHKE PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHHS, B CO3JaHHE 1IEJI0OCTHOIO IIPECTaBICHUS
00 OKpyXarolleM MUpE Kak O €IMHCTBE IPUPO/IbI U YEJIOBEKA, KOTOPOe POPMUPYETCS B XUMUHU
Ha OCHOBE IIOHMMAaHHUs BEIIECTBEHHOI'O COCTaBa OKPYKaIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.
TecHo B3aMMOAEHCTBYS C JPYTUMU €CTECTBEHHBIMU HayKaMH, XMMHMsI CTaJla HEOThEMJIEMOM
YaCThI0 MUPOBOH KYJIbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIIELIHOTO TPYA U KU3HU KaXKJ0I0
yiieHa obmecTBa. CoBpeMeHHasi XUMUS KaK HayKa cO3MJaTesbHas, KaKk HayKa BBICOKUX
TEXHOJIOTUH HaIlpaBJieHa Ha pelleHue INI00aIbHBIX MPo0JIeM YCTOHYMBOIO pa3BUTHUS
YeJI0BEUECTBA — ChIPhEBOM, SHEPIreTUUECKOMN, MUIIEBOMN, KOJIOTHYECKOI 0€30MacHOCTH U
OXpaHbI 3/I0POBbSL.
B cooTBeTcTBHU € 0OLIMMHU LENAMU U IPUHIUIIAMU CPEIHEro 00Iero o0pa3oBaHMsl COAEpIKaHUE
npeamera «Xumus» (10 kimace, 6a30BbIil ypOBEHb U3yUEHHsI) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00OyUaromuXcs, HE00X0AUMYIO UM JUTS
BBIPAOOTKN MUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEHITHOTO BKIFOUEHHS B )KU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.
CocTaBisiomuMu npeaMeTa « XUMUsD SBISIOTCS 0a30BbIe Kypehl — «OpraHudeckast XuMus» U
«O01as 1 HeopraHu4eckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBJISIOTCS



OCHOBBI 0a30BOI1 HAYKHU: CUCTEMa 3HAHHI 110 HEOPTraHMIECKONH XUMUU (C BKITFOUCHUEM 3HAHUHN U3
oOrielt XuMUM) U OpraHndeckor XuMun. @opMHpOBaHUE TAHHON CUCTEMbI 3HAHUH TPU
M3YYCHUU TMIpeIMeTa 00eCcTieunBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOTO00pa3us BEIIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa coaepxkanusi KypcoB — «Opranmueckas XuMmus» 1 «O01as 1 HeopraHndeckas
XUMHEs» CHOPMUPOBAHA B MPOTPAMME IO XUMHUH Ha OCHOBE CUCTEMHOTO TI0JIX0/Ia K N3yUCHHIO
y4e0HOTO MaTepuaia u 00yCIOBIICHA UCTOPHUSCKA 0O0CHOBAHHBIM Pa3BUTHEM 3HAHUN Ha
OTpeIeIEHHBIX TEOPETUUECKUX YPOBHSIX. Tak, B Kypce OpraHu4eCcKON XUMHH BEIIECTBA
paccMaTpuBalOTCS Ha YPOBHE KIIACCUYECKON TEOPUU CTPOCHHS OPTraHMYECKUX COSAMHEHUH, a
TaKKe Ha YPOBHE CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEILIECTB.
Caenenns 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIIIEBOJOPOJIOB JI0
CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX COCIMHEHUM. B Kypce opraHnyeckoi XMMUU TOJTy4aroT
paszBuTHe c(hOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus NEPBOHAYATIBHBIE
MPEACTABJICHUS O XUMUYECKOU CBSI3HU, KJIaCCU(UKAITMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM yTiIOM 3peHUs B IpeaMETe «XUMHUs» 0a30BOT0 YPOBHS pacCMaTPHUBACTCS
M3Y4YEHHBIN HAa yPOBHE OCHOBHOTO O0IIET0 00pa30BaHUs TEOPETHUECKUN MaTepHall U
(hakTOJIOTHYECKHE CBEJCHUS O BEIMIECTBaX U XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01as 1 HeopraHuvecKasi XMMHUs 00yJaroIUMCS PEOCTABISAETCS BOBMOXKXHOCTh OCO3HATH
3HAQYECHHE MEPUOJUIECKOTO 3aKOHA C OOIIETEOPETHUECCKIX U METOIOJIOTHYECKUX TTO3HIIHH,
ri1y0e MOHSTh HCTOPUYECKOE N3MEHEHNE (QYHKIIMM 3TOro 3aKOHA — 0T 00001aromIeil 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUM O BaKHEMIIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAaX U
IIPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKLHUX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX NMPOTEKAHUS
nonoJHsAeTcs B Kypee 10 kiacca aneMeHTaMu CoAepKaHusl, UMEIOIIMMU KYJIbTYPOJOTHUECKUI 1
MIPUKIIAIHOM XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3H XUMHH C JPYTUMU
HayKaMH, paCKpbIBAOT €€ POJIb B IIO3HABATEIBHON U MPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHsI K IIPOIIECCY TBOPUECTBA B 00JACTH TEOPUU U
MPAKTUYECKUX MPUIIOKEHUN XUMUU, IIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOILIECTBEHHO
Y JIMYHOCTHO 3HAYMMBIX MTpo0ieMax, CBSI3aHHBIX C XUMUEH, KPUTUYECKU OCMBICIINBATh
nH(OPMALIKIO U TPUMEHATD €€ /IJIs TIOTIOJIHEHUS 3HAaHUH, PEIICHNS HHTEIICKTyalIbHbIX U
AKCIEPUMEHTAJILHBIX HCCIIEI0BATEIbCKUX 3a/1au. B 11emom copeprkanue yueOHOro rmpeaMera
«XUMHS» TaHHOTO YPOBHS U3Y4YCHHs] OPHEHTUPOBAHO Ha POPMHUPOBAHHUE Y O0yUAIOIIUXCS
MHPOBO33PEHYECKOI OCHOBBI JJIsl MOHUMaHUA (HUI0COPCKUX UICH, TAKUX KaK: MaTepHaIbHOE
€IMHCTBO HEOPTAaHUYECKOTO U OPraHNYeCKOTO MUPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHUEM, II0O3HABAEMOCTb IIPUPOJIHBIX SBJICHUM IMyTEM SKCIIEPUMEHTA U PELLICHUS
MIPOTUBOPEUYUI MEKy HOBBIMU (DaKTaMU U TEOPETUUECKUMU MPEINOCHUIKAMH, OCO3HAHUE POJITU
XMMHH B PEIICHUH YKOJIOTUYECKUX MTPOOIeM, a Takke MpodieM cOepexeHus SJHePreTHIeCKIX
PECYPCOB, ChIPbs, CO3/1aHHS HOBBIX TEXHOJIOTUI U MaTepUAJIOB.

B nmnane perienust 3a1a4 BOCIIUTaHUS, PA3BUTHSI U COIMANTU3AIIMN O0yJArOIINXCS TPUHSITHIE
MPOrpaMMOM N0 XUMHUHU MOAXOAbI K ONPEACIICHUIO COJIEPKAHUS U TIOCTPOEHUS ITPEIMETa
MpeIycMaTpuBarT (GOpMHUPOBAHUE YHUBEPCATbHBIX YUEOHBIX ACUCTBUI, UMEIONINX 0a30BOe
3HAYEHUE JJIS Pa3IMYHBIX BUJIOB JACATEIHHOCTHU: PEIeHHs MpoOeM, MoucKa, aHalln3a U
00paboTku nHGOpPMAITUU, HEOOXOIUMBIX ISl TPUOOPETEHHS OIBITa MPAKTHIECKON U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B npaktuke npemnoiaBaHusl XMMHUK KaKk Ha YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs, TaK U Ha
YPOBHE CpeHero oo1iero o0pa3oBaHus, PU ONPEIeTICHIH COIEePKATEIbHON XapaKTePUCTHKI
Lieel U3y4eHus MpeIMeTa HalpaBJIeHUEM IEPBOCTENIEHHON 3HAUUMOCTH TPaJULIHOHHO
npu3HAETCS POPMHUPOBAHUE OCHOB XUMHUYECKOM HAyKH KaK 0071acTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUUECKOM EATEIbHOCTH YEJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphl. C METOAMYECKOHN TOUKHU 3PEHUSI TAKOM MOJIXO/] K OIPENEICHUIO Lieieit
W3Y4EHHUS MIPEIMETA SBJISETCS BIOJIHE ONPABJIAHHBIM.
CoriacHO JaHHOW TOYKE 3peHUs IJIaBHBIMU LEISIMU U3Y4YEHHUS IpeaMeTa « XUMus» Ha 6a30BOM
yposHe (10 xi.) siBistroTCS:
. (hopMHpOBaAHKE CUCTEMBI XHMHYCCKHUX 3HAHUH KaK BaKHEHIIIEH COCTaBIISIONICH
€CTECTBEHHO-HAY4YHON KapTHUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KIFOUEBbIE IOHSTHUS,
(yH1aMeHTaJIbHbIE 3aKOHBI U TEOPUH XUMUH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE U
MMOHMMAaHHE CYIIHOCTH JIOCTYITHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIJICHHUS;
J (hopMHpoBaHKE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOaX MO3HAHUS
BEIECTB M XUMUYECKHUX pPeaKINid, HeOOXOIUMBIX JIJIsl MPUOOPETEHHS] YMEHH
OPUEHTUPOBATHCS B MUPE BELIECTB U XMMHUECKUX SIBJICHHM, UMEIOIINX MECTO B
MIPUPOJIE, B TPAKTUYECKON U TOBCEIHEBHOM )KU3HU;
. pa3BUTHE YMEHUN U CLIOCOO0B AESITEILHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
00BSCHEHHEM XUMUYECKOTO SKCIIEPUMEHTA, COOII0IEHUEM IPAaBHII O€3011aCHOTO
00OpaleHus ¢ BEeCTBAMH.
Hapsiny ¢ aTum, coaeprarenbHas XapakTepUCTHKa LENel U 3a7a4 U3y4eHUs IpeIMeTa B
IIporpaMMe Mo XUMHH YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU ITPUOPUTETAMHU
B CHCTEME CpeiHero oomero oopasoBanus. CerofHs B MPEMNOIaBaHUH XUMHUH B OOJIBIIICH
CTETEeHH OTAAETCS MPEANOUTEHUE MPAKTUYECKOW KOMIIOHEHTE Co/iep:KaHus oOyueHus,
OpPUEHTUPOBAHHOW Ha MOJATOTOBKY BBIITYCKHHKA 00I1e00pa30BaTeIbHON OpraHu3aIiiy,
BIIQ/ICIOIET0 HEe HAOOPOM 3HAHUM, a PYHKIIMOHATBLHOM rPaMOTHOCTBIO, TO €CTh clloco0aMu U
YMEHUSAMH aKTUBHOIO MOJTY4YEHUS 3HAHUHM U IPUMEHEHMS UX B PEAJIbHOM KU3HHU JUISl peLICHUs
MPaKTUYECKUX 3a]a4.
B cBs13u ¢ 3TUM npu U3yueHuu npeameTa « XMMUsS) JOMUHHUPYIOIee 3HaYeHHe MPUOOpeTatoT
TaKue LeNH U 33Ja4, Kak:
ajanranusi oOyJaroumxcs K yCJIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCs MUpa, (popMupoBaHue
MHTEJUIEKTYaIbHO Pa3BUTOMN JIMYHOCTHU, TOTOBOM K CaMO0Opa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX,
CBSI3aHHBIX C BELLIECTBAMU U UX IPUMEHEHUEM;
(dbopMupoBaHHe Y 00YJAIOIINXCS KITFOUYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIUH ), UMEIOLINX
YHHUBEPCATbHOE 3HAYCHHE JUTsl pA3IUYHBIX BUJIOB JIEATEIBHOCTH: pelIeHUs MpoOieM, MoucKa,
aHanu3a u 00paboTku nHGOpPMAIUU, HEOOXOIUMBIX TSl IPUOOPETEHUS OMbITA AESITENLHOCTH,
KOTOpasi 3aHUMAaeT BaXKHOE MECTO B TO3HAHUU XMUMHH, a TAKXKE JJIs1 OLIEHKU C MO3ULIUN
HKOJIOTHYECKOH 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMUYECKUX ITPOLIECCOB Ha
OpraHM3M 4YeJI0BeKa U IPUPOJHYIO CPENY;
pa3BHUTHE MO3HABATENBHBIX HHTEPECOB, MHTEIIEKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHoCOOHOCTH CAaMOCTOSITEIBHO MPHOOPETaTh HOBBIE 3HAHUS 110 XUMHUH B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSIMHU, MCII0JIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE
TEXHOJIOTHH TSl IOMCKA U aHalTu3a y4eOHON U HayYHO-MIOMYNIApHON MH(OpMAIIMY XUMHUYECKOTO
COJIEpIKaHNUS;



(dbopmMupoBaHHE U pa3BUTHE Y 00YJAIOIIUXCS ACCOLUATHBHOTO U JIOTHYECKOTO MBIIIICHHS,
HaO0JII0IATEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO HEOOXO0TUMBI, B
YaCTHOCTH, NPH IUTAHUPOBAHUHU U MIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIUTAaHKE Y OOyUYaIOIMMUXC YOSKIEHHOCTH B TYMAaHUCTUYECKON HAPABICHHOCTU XUMUH, €€
BaXHOH POJIU B PEIICHHUH TJI00AIBHBIX MPOOIeM PAlMOHAIBHOTO MTPHPOIOTIOIE30BAHMS,
MIOTIOJTHEHUSI SHEPTETUIECKUX PECYPCOB M COXPAHEHHS MTPUPOJHOTO PaBHOBECHSI, OCO3HAHUS
HE00X0AMMOCTH OEpeXHOTO OTHOLICHHUS K IPUPOJE U CBOEMY 3JI0POBBIO, a TAKIKE
pUOOPETEHUS OIBITA MCIIOJIb30BAHMS TOTYICHHBIX 3HAHUN ISl IPUHSTHS TPAMOTHBIX PEIICHUH
B CUTYaIUSX, CBI3aHHBIX C XUMUYCCKHMH SIBJICHUSMU.

B ygeOHOM miaHe cpeaHero oomiero oopa3oBaHus MpeaMeT «XUMHsD» 0a30BOT0 YPOBHS BXOIUT
B COCTaB NpeAMETHOH obnactu «EcTecTBEeHHO-HayYHBIE ITPEIMETHD.

OO11ee yncao 4yacoB, OTBEIEHHBIX JIs U3YUEHUSI XMMHH, Ha 06a30BOM YPOBHE CpeIHEro 001Iero
obpasoBanusi, coctasisieT B 10 kimacce — 68 yacoB (2 yaca B HEJEIIO).



COJEP)KAHUE OBYYEHUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH
[IpenMer opraHMuecKoi XUMuu: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B ITOJTYYEHUU HOBBIX
BEILECTB U MaTepranioB. Teopus cTpoeHUs opranndeckux coennnenuit A. M. byrieposa, eé
OCHOBHBIE 10JI0KeHHs. CTPYKTYpHBIE (OPMYIIBI OpTaHMYECKHX BemecTB. ['omomorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.
[IpencraBnenue o kinaccudukanuu opranndeckux Beuiects. HomeHknarypa opraHu4eckux
COEIMHEHUH (cucTeMaTHyecKas) U TpUBUAIbHbIE HAa3BaHUS BaXXHEHILINX MpeAcTaBUTEIEH
KJIACCOB OPraHNYeCKUX BELIECTB.
DKcrepuMeHTaIbHbIE METO/IbI U3yUEHHS BEIIECTB U UX MPEBPAILEHUI: 03HAKOMIIEHHUE C
oOpa3laMu OpraHnYecKuX BEUIECTB U MaTeprallaMi Ha UX OCHOBE, MOJIEIMPOBAHNUE MOJIEKYII
OpraHMYECKUX BEIECTB, HAOIIOEHNE U OMIMCAHNE JEMOHCTPALMOHHBIX OIMBITOB O
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHNe, O0YTIIIMBAHUE U TOPEHUE).
Yraesonopoasl
AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKNN psifl. MeTaH U 3TaH — mpocTenmne
MIPEICTAaBUTENHN aJKaHOB: (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (peakuy 3aMeIIeHUs U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOIYYeHNE U TPUMEHEHHE.
AJKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUN psAN. DTUJIEH U MPONUJIEH — POCTEMIIINE
MIPEICTaBUTENN aJIKEHOB: (PU3NYECKHE U XMMUYECKHE CBOICTBA (peaKui T'HpUPOBaHHUs,
raJIor€HUPOBAHUS, THIPATALlMU, OKHCIEHUS U MOJIMMEPHU3aLINN), TOJyYeHUE U IPUMEHEHHE.
Anxamuensl: OyragueH-1,3 u MmetunOyraauen-1,3: cTpoeHne, BAXKHEHUIITNE XUMUYECKUE
cBoiicTBa (peakuus noauMmepusanun). [losydeHne CHHTETHYECKOTO KaydyyKa U PE3UHBI.
AJIKHUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN Pl AIIETHIICH — MPOCTECHIIIHIA
IIPEJCTaBUTEIb AIKMHOB: COCTAB, CTPOCHNUE, (pU3HUECKHE U XUMUYECKUE CBOWCTBA (PeaKkuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALlU, TOPEHNUS), IOJYyYeHUE U IPUMEHEHHE.
Apensl. ben3oui: cocras, cTpoeHue, pU3NUECKUe U XUMHUECKUE CBONCTBA (peakLuu
rajJJoreHUPOBAHUS U HUTPOBAHMS), [IOJIydeHUE U IPUMEHEHUe. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue cOUCMEA (peaxkyuu 2an02eHUposanus U HUMpPOBaHus), NOIyyeHue u
npumeHerue. TOKCUYHOCTb apeHOB. ['eHeTHYEeCKast CBSI3b MEX]y YIII€BOJAOPOJAMH,
IIPUHAUICKANTUMU K Pa3JIMYHbIM KJIaCCaM.
ITpupoHBIE MCTOUHUKY YII1€BOAOPOA0B. [IpupoaHsiii ra3 u nonyTHele HedTsHbIE Ta3bl. HedTsb
u e€ npoucxoxaenue. CrnocoOsl nepepadboTKu He(YTU: eperoHKa, KPEKUHT (TEPMUYECKUH,
KaTaJuTHaeckui), nupous. Ilponykrel nepepaboTku He(hTH, UX IPUMEHEHHE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBII yroJib U POIyKThI €ro nepepadoTKu.
OKCIIEpUMEHTAJIBHBIE METOABI U3yYEHUS BELIECTB U UX MIPEBPALLEHUI: 03HAKOMIICHHUE C
o0pa3laMu MIacTMAacc, KaydyKoB U pe3uHbl, kosiekuuu «HedTb» u «Yrosb», MoenupoBaHue
MOJIEKYJI YTJI€BOJIOPOJIOB U TaJOr€HOIPOU3BOIHBIX, IIPOBEICHUE NPAKTUUECKON pabOoThI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.
Pacuérnpie 3amaun.
Bbruncnenus no ypaBHeHUIO0 XUMUUECKOM peakiuu (Macchl, 00bE€Ma, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WM MPOJIyKTa PEaKIHH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJITHOTO U3
MCXOJIHBIX BELECTB WJIH NMPOJYKTOB PEAKIIMHN).
Kucaopoacoaep:xamme oprannyeckue coeiMHEHUs
[IpenenpHbIe 0JTHOATOMHBIE CIMPTHI. METaHOJI ¥ 3TAaHOJ: CTPOCHUE, PU3MUECKUE U XUMUYECKUE
CBOMCTBA (peakuM ¢ aKTUBHBIMU METAJUIAMH, TaJIOT€HOBOJIOPOIaMU, TOPEHNUE), IPUMEHEHHUE.




BonoponHsbie cBsI3u MEXy MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHOJIa U 3TaHOJIa Ha OpraHu3M
4eJl0BeKa.

MHOT0aTOMHBIC CIUPTHL. DTHICHTIUKOJIb U TIUIEPUH: CTPOCHUE, (PU3HUECKHUe U XUMUYECKUE
CBOMCTBA (B3aUMO/ICUCTBHUE CO LIEIOYHBIMU METAJJIaMHU, KAU€CTBEHHAs PEeaKI[Us Ha
MHOTOATOMHBbIE criupThl). JleiicTBue Ha opranu3M uenoseka. [I[pumenenue riouuepuHa u
STUJICHTJIUKOJIS.

@DeHOoJI: CTPOEHHE MOJIEKYJIbI, PU3NYECKHE U XMMHUYECKUE CBOMCTBA. TOKCMYHOCTH (peHOIa.
[Ipumenenue denoua.

Anbaerusibl U kemoHvl. QopManbIeTru, aleTalbIeTUl: CTPOCHHE, PU3NYECKUE U XUMUYECKUE
CBOMCTBA (peaklMi OKUCICHUS U BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIINH ), TIOJyYEeHUE U
MIPUMCHCHHE.

OnHOOCHOBHBIE TIpe/IeNIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHASI KUCIIOTHI:
CTpoeHue, (pU3nvecKre U XMMUYECKUe CBOMCTBa (CBOMCTBA, OOIIME /I Kjlacca KUCIIOT, peaKIIus
aTepuUKALINH), TOTyIeHHE U TpruMeHeHue. CTeapruHOBas U OJIEMHOBAsI KUCJIOTHI KaK
MPEACTABUTENH BBICIINX KapOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHbie 2(QUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX 2(pupoB. Kuph.
I'maponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrieBoapl: cocTaB, KiacCUpUKAIKS YIIIEeBOA0B (MOHO-, TU- M TIOJIMcaxapuasl). [mroko3a —
MPOCTEHIINI MOHOCAXapU: 0COOEHHOCTH CTPOEHUS MOJICKYJIbI, PU3NUECKHE U XUMHUUECKHE
cBoiicTBa (B3aumoeiicTeue ¢ ruapokcuioM meau(ll), okucienne aMMruadyHbIM pacTBOPOM
okcuna cepedpa(l), BoccranoBiaeHuE, OpOKEHHE TITFOKO3bI), HAXO0XKIACHUE B IPUPOJIC,
puUMeHeHue, buosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nenironosa kak npupoHbie noaumepbl. CTpoeHHe Kpaxmaia U HEeJUTI0I03bL.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHsI C HOJA0M).
DKcrepuMeHTAIbHBIE METOIbI N3yUEHUS BEIIECTB U UX MPEBPALLEHHIl: TPOBEICHNUE,
HaOJI0/ICHNE U ONTUCaHKE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHbIE
peaKIMK OJTHOATOMHBIX CIUPTOB (OKHCIeHUE dTaHoa okcuioM meau( 1)), MHOroaTOMHBIX
CupTOB (B3aUMOJIeiicTBUE TyHIepuHa ¢ Tuapokcuaom meau(ll)), anpaeruaos (OKucieHne
aMMHa4YHBIM pacTBopoM okcuza cepedpa(l) u ruapoxcumom meau(ll), B3anmoaeiicTere
KpaxMmaja ¢ U0J0M), IPOBEICHUE TPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM
KHUCIIOTBHI.

Pacuérnbie 3agaun.

Borurcnenus o ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIECTBA WM MPOAYKTa PEeaKIUU 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3
HCXOJHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTCcoepKale OpraHn4eckie CoeqMHEHMUS.

AMUHOKHUCIIOTHI KaKk aM(pOTepHbIE OpraHuyecKue coequHeHns. Pu3nuecKkue U XuMUIEeCKHe
CBOMCTBa aMUHOKHUCIIOT (Ha MpUMepe TIUIMHA). bruonornyeckoe 3Hau€HUE aMHUHOKHUCTIOT.
Ilenrtuapl.

benku kak mpupogHbIe BEICOKOMOJIEKYISIpHBbIE coenHeHus. [lepBuuHas, BTopu4Has u
TpeTHYHAsl CTPYKTypa O0eIKoB. XMMHUYECKHE CBONCTBA OEIKOB: TUAPOJIN3, IEHATYpaIHs,
KaueCTBEHHBIE PEAKIIH HA OCIKH.

DKCIepUMEHTAIBHBIE METO/IbI U3yUEHHS BEIIECTB U UX MPEBPAICHHI: HAOIIOIEHUE U ONIMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIHATYpallks OSIKOB MPU HArpeBaHMH, [BETHBIE PEAKIIUN OEIKOB.
BricokomolieKkyJIsipHbIe COeTMHEeHH S



OcHOBHBIE IOHATHSA XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, IIOJUMED,
CTPYKTYpPHOE 3BE€HO, CTEIIEHb ITOJIMMEPU3aLIUH, CPEAHAS MOJIEKYIsipHas Macca. OCHOBHBIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI — MTOJIMMEPU3ALUs U NTOJIUKOHICHCALINSL.
DKCIepUMEHTANIBHBIE METOIbI U3yUEHUS BEIIECTB U UX IIPEBPALLEHUI: 03HAKOMIICHHE C
o0pa3aMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MexnpeaMeTHbBIX CBsI3€H MpU U3y4eHUU opranuyeckoil xumuu B 10 kiiacce
OCYILIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHbIX MIOHATUH, TaK U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
OOm1re ecTecTBEHHO-HAYYHBIC TTOHATHUS: SIBICHUE, HAYYHBIN (PaKT, THIIOTE3a, 3aKOH, TEOPHUS,
aHaJIu3, CUHTE3, KJIaccu(uKalys, nepruoJu4HOCTb, Ha0I0IEeHUE, U3MEPEHNE, IKCTIEPUMEHT,
MOJETUPOBAHUE.

®dusznka: MaTepusi, SHEPrusl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUI YPOBEHb,
BEIIECTBO, TEJO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKNE BEIUYNHBI U €MHUIIBI
UX U3MEpPEHUS.

buonorus: xnetka, opranusm, 6uocdepa, 0OMeH BEIIECTB B Oprann3mMe, GOTOCUHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepasbl, FOpHbIE IOPO/IbI, OJIE3HbIE HCKOTIaeMble, TOIUIMBO, PECYPCHI.
Texnosorus: nuuieBbie MPOIYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHKUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHE MpenapaThbl, MaTepUajbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TINPOI'PAMMBI 110 XMMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K PE3yIbTaTaM OCBOCHHS 00YJAIOIUMUCS TTPOTPaMM
cpeanero o0riero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U IpeAMETHBIM). Hay4Ho-
METOAUYECKON OCHOBOM AJIsl pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS MPOTpaMm
cpeanero o0riero o0pa3oBaHus SABISETCS CUCTEMHO-ESITEITLHOCTHBIHN MOIXOI.

B cooTBeTCTBUU C CUCTEMHO-/IEATEIBLHOCTHBIM MIOJIXOJIOM B CTPYKTYPE JIMYHOCTHBIX PE3YIbTAaTOB
OCBOEHHS IMpeaMeTa «XUMUS» Ha YPOBHE CPEJHETO 00IIero 00pa3oBaHus BHIJCICHBI CIIETYIOIINE
COCTaBJISAIOLIHE!

0CO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TPaXKTAHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YCHHIO;

L[eJIeHANIPaBJIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHUM TMYHOCTH Ha OCHOBE KIIFOUEBBIX IEHHOCTEN
Y UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKU XUMMUH;

TOTOBHOCTb U CLIOCOOHOCTh 00Y4aIOIIUXCsl pYKOBOJICTBOBATHCS B CBOEH JIEATEIILHOCTH LIEHHOCTHO -
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYLTUMU IIEJIOCTHON CUCTEME XMMHUYECKOTO 00pa3oBaHus;
HaJIM4ue IPaBOCO3HAHUS IKOJOTUYECKON KyJIbTYpPhl U CIIOCOOHOCTH CTAaBUTh 1IEJIU U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE YUeOHOU U
BOCIIUTATEILHOM JCSITEIIBHOCTH B COOTBETCTBUM C TYMaHUCTUUECKHUMHU, COIIMOKYITbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU M UJI€aJIaMU POCCUHCKOTO TPaXkIaHCKOTO O0IIeCcTBa,
MPUHATHIMU B OOIIECTBE HOPMaMU U MPaBUIIaMU MTOBEJCHHU S, CIIOCOOCTBYIONIMMU MpoIleccaM
CaMOIIO3HaHUs, CAMOPa3BUTHUSI U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIINXCS.
JIM4HOCTHBIE PE3YyNbTAaThl OCBOCHUS MpeaMeTa « XUMUS) OTpaxaroT CPOPMUPOBAHHOCTD OTbITA
MO03HABATEIbHON U MPAKTUYECKOM NEeSATEIbHOCTH 00YYaIOIIUXCsl 10 PeaTu3alui IPUHATHIX B
oOL1ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS 00YYAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKCHHUSI K 3aKOHY U
MIPABOTIOPSIIKY;

MIPEJICTaBJICHHS O COLIMATIbHBIX HOPMaxX U MpaBUjIaxX MEKIUYHOCTHBIX OTHOLIEHUHN B KOJIJICKTHUBE;
TOTOBHOCTH K COBMECTHON TBOPYECKON JESATENLHOCTU MIPHU CO3JAHUH YU€OHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U IM03HABATEIbHBIX 33/1a4, BHIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY M apryMEHTBI APYTUX MpU
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUUECKOMY U HAYYHOMY HACJIEJIUI0 OT€YECTBEHHON XUMUM;
YBa)KEHHUS K MPOIIECCy TBOPUECTBA B 00JaCTH TEOPUH U MPAKTUIECKOTO MPUMEHEHHS XUMUH,
OCO3HAHHS TOTO, YTO JOCTHKEHUS HAYKH €CTh Pe3yabTaT JUTUTENbHBIX HAOMIOACHUI, KPOTIOTIIMBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U TPAKTUKOB;

WHTEpeca U T03HABaTEeNbHBIX MOTHBOB B MIOJYYEHUH U MOCIEIYIONEM aHalIn3e HHPOPMAIIUU O
MepPEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;



CIIOCOOHOCTH OIEHUBAThH CUTYAIIMH, CBSI3aHHBIC C XUMUYCCKUMHU SIBJICHUSIMH, U TIPUHUMATh
OCO3HAHHBIC PEIICHUs, OPUECHTHPYSCh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIICHUBATH CBOE TIOBEJICHHUE U TTOCTYITKM CBOMX TOBAPHUIIICH C TIO3UIMIA HPABCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUHN ITUX MOCTYIKOB;

4) popMupOBaHHS KYJILTYPHI 310POBbSI:

MMOHUMAaHWS [ICHHOCTEH 3I0pOBOTO M O€301MacHOTO 00pa3a KU3HH, HE0OX0JMMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOJTI0ICHUS TTPaBMII 0E30TIACHOTO OOpAIeHUs C BEIECTBAMH B OBITY, TIOBCETHEBHOM KM3HU H B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHWS [ICHHOCTH MPaBWJI HHANBUIYAJTLHOTO M KOJUICKTHBHOTO 0€30TIaCHOTO TTOBE/ICHUS B
CUTYAIUSX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCIICJCTBUI W HENPHUSITUS BPEIHBIX IPUBBIUEK (YIOTPEOICHUS ATKOTOJISI, HAPKOTHKOB,
KYpEHUs);

5) TpyaA0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIHCKOM IS TEIILHOCTH, OOIIECTBEHHO
TMIOJIC3HOM, TBOPUYECCKON U IPYTHX BHJIAX JCSITEIHLHOCTH;

YCTAaHOBKH Ha aKTHBHOE yJacTHE B PEIICHUN MPAKTHYCSCKUX 3aJ1a4 COIMAITBHON HAPaBJICHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPaKTUICCKOMY H3yICHHIO TPO(ECCHil pa3IMIHOTO PoJia, B TOM YUCIIC HA OCHOBE
MPUMEHCHHSI ITPEIMETHBIX 3HAHUH 110 XHMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYyJia U pe3yiibTaTaM TPYAOBOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAILHON TpaeKToOpuu 0Opa3oBaHus, Oy Tymiei
npodeccuu U peann3anii COOCTBEHHbBIX KU3HEHHBIX IJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00IIIecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

HKOJIOTMYECKHU 11e€71€cO00Pa3HOro OTHOUICHUS K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MMOHUMAaHHUS I100aIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOIeM, BIUSHUS S5KOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HAHHUS HEOOXOMMOCTH UCTIOIb30BAaHUS TOCTIKEHUN XUMUU IS PELICHUS] BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

AKTUBHOTO HENPUATHUS ACUCTBUN, IPUHOCSILUX BPel OKPYXKAIOIIel MpupoIHOM cpesie, yMEeHHs
MIPOrHO3UPOBATH HEOIATOMPUATHBIE SKOJIOIMUECKUE TIOCTIEACTBUS MPEANPUHIMACMbIX ICHCTBUN U
MpeI0TBpaIaTh UX;

HaJIMYUs Pa3BUTOTO SKOJOTMYECKOTO MBIIIJICHHS], SKOJIOTMUECKON KYIbTYPBI, OTbITA IEATEIHHOCTH
9KOJIOTMYECKON HaMpaBICHHOCTH, YMEHHs PYKOBOJICTBOBATHCS MMH B I0O3HABATEIHHOM,
KOMMYHHKATHBHOM U COLIMATTBHON MPAKTHKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO MPOTHBOCTOSTH
HJIC0JIOTUH XeMOo(oOouu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

chOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 O0OIIIECTBEHHON IPAKTHKHY;

MOHUMAaHHUS crienu(DUKH XUMHUH KaK HayKd, OCO3HAHUA € poyiu B (GOPMHUPOBAHUH PAIIHOHATHHOTO
HAyYHOTO MBIIIEHUS, CO3/IaHUU IIEIOCTHOTO MPECTABICHUS 00 OKpYXAIOIIeM MHUpE Kak O
€IMHCTBE MPHUPOJIbI M YEIOBEKa, B TO3HAHUH MPUPOJIHBIX 3aKOHOMEPHOCTEH U pellieHuu mpoodIemM
COXpaHEHUs MPUPOJTHOTO PABHOBECHS;



yOexAEHHOCTH B 0c000# 3HAYMMOCTH XUMUH ISl COBPEMEHHOH ITUBIIIM3AIINH: B €€

I'YMaHHCTUYECKOM HAaNPaBJICHHOCTH U BaKHOW POJIM B CO3JIaHMM HOBOM 0a3bl MaTepHATIbHON

KYJIBTYPBI, pEIICHUH TI00ATBHBIX TPOOJIEM YCTOWYHNBOTO PAa3BUTHS Y€JI0BEUECTBA — CHIPHEBOM,

SHEPreTHYECKOM, MHUIIEBOM U SKOJIOTHYECKON 0€30IaCHOCTH, B Pa3BUTHH METUIMHBI, 00CCTICUeHUN

YCIOBUH YCIENIHOTO TPY/a U AKOJIOTHUYECKH KOM(POPTHOH KU3HH KaKJIOTO YICHa OOIIECTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: IOHUMAaHUA CYIIHOCTHA METOJIOB MO3HAHMUS, UCITOJIb3YEMBIX B

€CTECTBEHHBIX HayKaX, CHIOCOOHOCTH UCIOJIb30BaTh MOJIydaeMble 3HAHUS JJI aHalu3a U

OOBSICHEHUS SIBJICHUI OKPY)KAOIIET0 MUPA M MMPOUCXOSIINX B HEM H3MCHECHUHN, YMCHHSI IEIaTh

000CHOBaHHBIC 3aKITFOYCHUS Ha OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS JAHHBIX C IICIIBIO

MOJIy4E€HHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO UCIIOJIb30BaTh XUMUYCCKUE 3HAHUS JJIs PEICHUS mpoOIeM B

peaNbHBIX KU3ZHCHHBIX CUTYAIUSIX;

HMHTEpEeca K MO3HAHUIO U UCCIEN0BATEIILCKON JEATETbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HENIPEPHIBHOMY 00pa30BaHUIO U CaMO0OOpPa30BaHNI0, K aKTUBHOMY

TOJTYYSHHUIO HOBBIX 3HAHUMU M0 XUMHH B COOTBETCTBUH C KU3HEHHBIMH IMMOTPEOHOCTAMH;

HWHTEpeca K 0COOCHHOCTSM TpyJa B pa3audHbIX chepax npodheccuoHaIbHOM 1eITeTbHOCTH.
METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIE pe3ynbTaThl OCBOSHUS YI€OHOTO MIpeAMETa « XUMHS» Ha YPOBHE CPETHETO

o01rero 00pa3oBaHUs BKIFOYAIOT:

3HAYUMBIE TSI (POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOMUXCS MEXKAUCITUTUTHHAPHBIC
(MexTpeIMeTHBIE) OOIeHAyYHBIE TIOHSTHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
crenuuKy METOIOB TTO3HAHUS, UCTIOJIH3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO,
SHEprus, BJICHUE, IPOLIECC, CUCTEMA, HAYYHBIN (PAKT, MPUHIINIL, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UccieloBaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCcaJbHbIe yueOHbIe AeCTBU (IT03HABATEIbHbIE, KOMMYHUKATUBHbBIC, PETYIISITUBHBIE),
obecneunBaromue popmupoBanue GyHKIIMOHAIBHON I'PAMOTHOCTH U COLMATBHON KOMIETEHIINN
00yJaroImXcs;

CHOCOOHOCTH 00YYAIOMINXCS UCTIOJIB30BaTh OCBOEHHBIE MEXAUCLIUIIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS 1 YHUBEPCaJIbHbIE yueOHbIE AeUCTBUS B M0O3HABATEIHHON U
COLIMAIbHOW MTPAKTHUKE.

MertanpeameTHble pe3yibTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATBHBIMHU YU€OHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBjaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMU ICHICTBUSIMH

1) 6a3oBble JornyecKkue JAecTBUS:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYAIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpHuBarth;

ONpEeNENATh UENH AEATEeIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JOCTHXKECHMUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MOCTABICHHBIMU LIEJISIMH;

WCIIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIUICHHS — BBIIETSATh
XapaKTepHbIE MPU3HAKY OHATUN U YCTAaHABIIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUY BEIIECTB U XUMHYECKUX PEaKIInid;

YCTaHABJIMBATh IPUYMHHO-CIICICTBEHHBIE CBA3U MEX1Y U3y4aeMbIMU SIBJICHUSAMU;



CTPOUTb JIOTUYECKUE PACCYXKACHUS (MHAYKTUBHBIE, I€JyKTUBHbIE, 110 aHAJIOTUN), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBIICHUSX, (POPMYIUPOBATH BHIBOIbI U
3aKJIIOUEHUS;

IIPUMEHSTH B IIPOLIECCE O3HAHMSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MO/IeJH, TPe0OpPa30BBIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTAa,
XUMUYecKas (opMysa, ypaBHEHHE XUMUYECKOH peaKkIny — P peleHNH yIeOHBIX
[I03HABATENIbHBIX U MIPAKTUYECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE ITPEICTABICHUS 1S
BBISIBJICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUYECKUX PEaKIUil.

2) 6a3oBble HCCJIEeI0BATEIbLCKHE JIeliCTBHSI:

BJIIETh OCHOBAMU METOJIOB HAYYHOI'O IO3HAHMS BEILECTB U XUMUYECKUX PEAKIIMIA;

(bopMynHpOBAaTh IENU U 33a4l MCCIIeIOBAHNUs, HCIIOJIb30BATh OCTABJICHHBIC U
CaMOCTOSITENIBHO CPOPMYITHPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA O3HAHUS U OCHOBBI JIJIS1
(hopMHpOBaHMSI TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BJIIETh HaBBIKAMU CAMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX
AKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HA0JI0/1aTh 32 XOJ0M IIPOLIEcCca, CaMOCTOSATEIbHO
MIPOrHO3UPOBATh €0 PE3yNbTaT, GOPMYIHPOBATH 000OIIEHHUS U BHIBOAbBI OTHOCUTEIBHO
JOCTOBEPHOCTH PE3yJbTaTOB MCCIEA0BAHUS, COCTABIATh 000CHOBAHHBIN OTUYET O MpOAeTaHHON
pabore;

MIPUOOPETATh OMBIT YUEHUYECKOH HCCIIe0BaTeNbCKONW U MTPOEKTHOM 1eATENbHOCTH,
MIPOSIBJIATH CIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSATEILHOMY ITOMCKY METOJOB PEIlIeHUs
MPaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HICTOUHUKAX HHPOPMALMU (HAy4HO-[IONYJIsIpHAs JINTepaTypa
XMMUYECKOT0 COJIep KaHus, CIIpaBOYHbIe ocoous, pecypesl IHTepHeTa), aHann3upoBaTh
MHGOPMALIHIO PA3JINYHBIX BUAOB U (POPM IpeACTaBICHUS, KPUTHUYECKU OLIEHUBATD €€
JOCTOBEPHOCTb U HENIPOTUBOPEUUBOCTB;

(bopMynHUpOBaTh 3aIIPOCHl U IPUMEHATh pa3IMYHbIE METO/IbI IIPU TOUCKE U 0TOOPE
nHpopMalny, HeOOXOAUMO Ul BBIIIOJIHEHUS YyUEOHBIX 3a/1a4 ONPEEeIEHHOTO THIIA;

IPUOOPETATh OIBIT UCIOJIb30BaHMSI HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIBHO BBIOMPATh ONTUMAIbHYIO (POpMY IpeACTaBIeHNs HHPOPMALIMHU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

HCIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA IIPH paboTe C XUMHUECKOH
uHbopMaluet: IPUMEHSTh MEXIIPEIMETHbIE ((PU3HMUECKUEe U MATEMAaTHYECKUE) 3HAKU U CUMBOJIBI,
dbopmyIbl, a06peBUATYPBI, HOMEHKIATYPY;

UCIOJb30BaTh U IPe0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH.

OBJajleHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJjaBaTh BOIPOCHI 110 CYLIECTBY 00CYKJa€MOM TEMBI B X0J€ AUAajIora u/uin AUCKYCCUH,
BBICKa3bIBATh HJIeH, (POPMYIMPOBATh CBOU MPEUIOKEHHSI OTHOCUTEIBHO BBIITOJTHEHHS
IIPEVI0KEHHON 3a/1a4H;

BBICTYIIATh C IIPE3CHTALIUEH Pe3yIbTaTOB MM03HABATEIBHOM IEATEIbHOCTH, HOTYYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINIOJHEHUM XUMUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKON pabOTHI MO MCCIIEI0OBAaHUIO CBOMCTB U3ydaeMbIX BELIECTB, pealn3alui yueOHOro
npoekTa 1 (JopMYIHPOBATH BBIBOBI 110 pe3ybTaTaM MPOBEIEHHBIX UCCIIEAOBAHUM MyTEM
COTJIACOBAHUS TO3ULUI B X0/ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.



OBJajieHNe YHUBEPCAJIbHBIMY PeryJsTHBHBIMM el CTBUAMU:

CaMOCTOSITENIBHO TUIAHUPOBATH U OCYLIECTBIIATH CBOIO MIO3HABATENBHYIO IEATEIBHOCTD,
ompenenss e€ e U 3a7a4, KOHTPOJIMPOBATh U [0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh
MpeyUIaraeMblii aITOPUTM ACHCTBUI MPH BHITIOJHEHUH Y4EOHBIX M UCCIIEA0BATEIbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIIOCOO UX pEeIIeHHs ¢ YIETOM MOTyUSHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEIHEHOCTH HA OCHOBE CAaMOAHAIIN3a U CAMOOIICHKH.
NPEAMETHBIE PE3YJIbTATBI
[IpenmeTHbIe pe3ynbTaThl OCBOSHHS Kypca «OpraHndeckasi XAMUsD OTPaKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN 0 XUMHUYECKOW COCTABJISIFOIICH €CTCCTBCHHO -HAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBIICHUH IPUPOIBI, B JOPMUPOBAHUH MBIIIUICHUS U
KYJIBTYPBI IMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl peHICHUS
MPAKTUYECKHX 33/1a4 U SKOJIOTHIECKH 000CHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H
MPUPOIHON Cpee;

BJIQJICHHE CUCTEMOM XMMHUYECKIX 3HAHHA, KOTOpask BKITFOUAET: OCHOBOTIOIATAFOIIUE TTOHSTHS
(XMMHYECKHI 2JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTD,
AIIEKTPOOTPHIIATEITFHOCTD, XHMMUYECKas CBSI3b, CTPYKTYpHas hopMyna (pa3BEpHyTas U
COKpaI€HHas ), MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00bEM, YIIIEpOIHBINA CKeNeT, PyHKIMOHATIbHAS
rpyIma, paaukair, H30Mepusi, H30Mepbl, TOMOJOTHIECKAN PSIJl, TOMOJIOTH, YTIEBOIOPOIBI, KHCIOPO]
M a30TCOJIEpKAIINE COSANHEHHSI, MOHOMED, TIOJIMUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIC
COEJIMHEHUS ); TEOPUU U 3aKOHBI (TEOPHs CTPOEHUs oprannueckux BemectB A. M. byrneposa,
3aKOH COXPAHEHHS MAacChl BENIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XHMHUH;
MHPOBO33PEHYECKUE 3HAHUS, JIe)Kallle B OCHOBE MOHUMAaHUS IPUUYNHHOCTU U CUCTEMHOCTH
XUMHYECKUX SIBJICHUM, (JaKTOJIOTMUECKHEe CBEJCHHS O CBOMCTBAX, COCTAaBE, MOJIYYEHUU U
0€30MacHOM HCIOIb30BaHIH BaKHEHIIIMX OPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOM
JeSITeIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUI BBISIBIISITH XapaKTepHbIEC TPU3HAKU TIOHATUHN, YCTAHABINBATD UX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHSATHS MPU ONMCAHUU COCTaBa, CTPOCHUS U
MIpEeBPALEHUI OPraHUYEeCKUX COCTMHEHU;

c(OpMUPOBAHHOCTh YMEHHI HCIIOIB30BAaTh XUMHUUECKYIO CUMBOJIUKY JJIS COCTABIICHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) POPMYIl OPraHUYEeCKHX BEIIECTB U
YpaBHEHUN XMMHUYECKUX peakUuil, N3rOTaBIUBATh MOJICIM MOJIEKYJI OPraHUYECKUX BEIIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAAIE)KHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB M0 UX COCTaBY M CTPOCHHIO K OINPENEIEHHOMY KIIACCy/TPYIIe COeTMHEHUIN
(YrneBoJopo/ibl, KUCIOPOI U a30TCOAEPIKAIUE COSAMHEHUS, BHICOKOMOJICKYIISIPHBIE COSMHEHMUS),
J1aBaTh UM Ha3BaHUsI 1Mo cuctemarnueckoit HomeHkiatype (IUPAC), a takke mpuUBOANUTH
TPUBUAIbHBIC HA3BAHUS OTJEIIbHBIX OPraHMYECKUX BEIIECTB (3TUIICH, IPOIUJICH, alleTHIIEH,
STUJICHIJIMKOJb, TIUIEPHH, (eHO, (GOpMalIbIETH A, alleTaIbJIeT I, MypaBbUHAs KUCIIOTA, YKCYCHAs
KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTeApUHOBAst KMCJIO0Ta, IIII0K03a, PpyKTO3a, Kpaxmal, LeJlII03a,
TJTMITAH);

C(OPMHUPOBAHHOCTb YMEHHSI ONPEAEIATh BUbI XUMUUECKOH CBA3H B OPraHUYECKUX
COEIMHEHUSX (OJJMHAPHBIE U KPaTHBIE);



c(OPMHUPOBAHHOCTH YMEHHSI IPUMEHSTH MOJIOKEHHS TEOPUH CTPOCHHS OPTaHUYECKUX
BemiectB A. M. ByrnepoBa ii1st 00bsiCHEHHS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3NIECKUE U XUMUYECKHE
CBOMCTBA TUIIMYHBIX [IPEICTABUTENEH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STUJICH, PONUJICH, alleTHIIeH, OyTajaueH- 1,3, metunOyraauen-1,3, 6eH30J1, METaHOJI, STAHOJI,
STHUJICHTJIMKOJIb, TIUIEPHH, ()EHOJ, alleTalbIeT U], MypaBbHHAS U YKCYCHAs! KUCIIOTHI, TJIIOK03a,
Kpaxmaj, 11eJUI0JI03a, aMUHOYKCYCHAsl KUCII0Ta), WIITIOCTPUPOBATh FTEHETUUECKYIO CBSI3b MEKIY
HUMU YpaBHEHUSIMU COOTBETCTBYIOLINX XMMHUECKUX PEAKLIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMHUPOBAHHOCTH YMEHHSI XapaKTePU30BaTh UCTOYHHUKH YTIIEBOIOPOJIHOTO CHIPBS (HEPTH,
MIPUPO/IHBIN ra3, yroiib), ClocoObl UX NMEePepadOTKH U MPAKTUUYECKOE TPUMEHEHNE POTYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOINUTH BBIUYUCIEHUS [0 XUMUYECKUM YPaBHEHUSM (Macchl,
00BbEMa, KOJIMYECTBA NCXOJHOTO BEUIECTBA WM MPOAYKTa PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WJIH IPOJYKTOB PEAKIUH);

c(hOopMUPOBAHHOCTh YMEHHUH BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJJaX HAYIHOTO
MO3HAHUS, UCTIOJIb3yEMBIX B XMMHH MTPU U3YUEHHUHU BEILIECTB U XUMUYECKHX SBJICHUH (Habm01eHHe,
U3MepeHue, SKCIIEPUMEHT, MOIETTUPOBAHNUE), UCTIOIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JUIS
MIPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

chOopMUPOBAHHOCTh YMEHUH COOIIOIATh TTPaBUIIa TI0JIb30BAHUS XUMHUYECKOHN TIOCYI0H U
1ab0paTOPHBIM 000PYIOBAHUEM, a TAK)KE MpaBuUiia OOpaIIeHHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00pAaTOPHBIX XUMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHI MJIAHUPOBATH U BBHIMOJIHATH XUMHUUECKUN SKCIIEPUMEHT
(mpeBpalieHust OpraHMYECKUX BEIIEeCTB MPU HarpEeBaHUU, TIOJYyYCHHUE STHIICHA U U3yYEHHUE €T
CBOMCTB, KAUECTBEHHBIEC PEAKIIUU OPTaHUYECKUX BEIIECTB, IeHATypalus OSJIKOB IPU HarpeBaHuH,
L[BETHBIE peaKuu OEJIKOB) B COOTBETCTBHUHU C MPaBUIAMHU TEXHUKU OE30MACHOCTH MIPH 0OpaIieHUH
C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYIOBaHUEM, IPEACTABIATH PE3YIbTATHl XUMUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOLIUX PEAKIUil 1 POPMYITHPOBATH
BBIBO/IbI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIM3UPOBATh XUMUYECKYI0 HHPOPMALIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOM nHpopmaiu, HTEpHET U IpYTHX);

chOpMUPOBAHHOCTh YMEHHI COOIIOIATh MPaBUiia SKOJIOTUYECKH 11eIeCO00pa3HOTO
MOBEICHUS B OBITY U TPYAOBOU AEATEILHOCTHU B IENSAX COXPAHEHHS CBOETO 3/I0POBbA U
OKpYXarollel MPUPOIHOM Cpelibl, 0CO3HABATh OMMACHOCTh BO3/ICHCTBUS HA )KUBbIE OPTraHU3MbI
ONpeIeIEHHBIX OPraHNYECKUX BEUIECTB, TOHUMAs1 cMbici nokazaTesns [1/IK, noscHsaTe Ha npumepax
CHOCOOBI YMEHBIICHHS U MPEAOTBPAILEHUS UX BPEAHOTO BO3JICHCTBYS Ha OpraHU3M YeJIOBEKa;

111 00yJaroIUXCsl C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 310POBBS: YMEHHE IPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX O3HAHUS BEILIECTB U XUMUYECKUX SBJICHUH;

JUISL CIIEIIBIX U CJIA00BUISIIMX O0yJArOIUXCs: YMEHHE UCTIONb30BaTh Pelibe(hHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins s 3anucu Xxumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
. bubmuorexa [JOK
1.1 CTPOCHUSI OPTaHNYECKUX COCTMHEHUH A. 4 0 0
https://m.edsoo.ru/7f41bf72
M. bytnepoBa
Hroro mo pazgeny 4
Pa3znesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 I1 — 5) 0 0
PEAIGIBHRIE FTICBONOPONE! — alkanH https://m.edsoo.ru/7f41bf72
HenpenenbHbie yrieBoI0POIbl: aJKEHBI, bubnuoreka [JOK
2.2 10 0 1
aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 A 4 0 0
POMATIHECIHE YIIICBOAOPOAH https://m.edsoo.ru/7f41bf72
[IpupoaHbIE ICTOUYHUKH YTJIEBOJIOPOJIOB U bubnunoreka [JOK
24 4 1 0
HX mepepadboTKa https://m.edsoo.ru/7f41bf72
Hroro no paszneny 23
Pazgen 3. Kuciopoacoaepskamme opraHnyeckue coeiMHeHHus
bu6mmoreka [JOK
3.1 C ) 7 0 0
HHPTRL FECHON https://m.edsoo.ru/7f41bf72
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3. Anpaeruapl. KapOoHOBBIE KHCTOTHI. 11 bubmuoreka [IOK
' CioxxHbie 3QUpBI https://m.edso0.ru/7f41bf72
bub6mmoreka [{OK
3.3 v 5)
HICBOH https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 23
Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHus
4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 10
Hroro mo pazueny 10
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
1 I1 .K .B
> FaCTMaCeH. Rayyxu. Bonoxia 8 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoxa Koutposabubie | IIpakTHueckue o0pasoBaTejibHbIe
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
ITpeaqMeT opraHUdecKoil XUMHH, e
1 (i g o 1; o a3 . 1 0 0 bubnuoreka [JOK
BO3HHKHOBEHUE, Pa3BUTHE U
P htths://m.edsoo.ru//7f4116e4
3HAYCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coequHenuii A. M. Bytiieposa, eé 1 0 0 bubmmorexa [OK
- Vi DYHICPOBa, https://m.edsoo.ru/ff0c32e2
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
OpraHMYECKUX BEIIECTB.
3 Homenknarypa (cucremMaruueckasi) 1 0 0 Bubmmorexa [IOK
P https://m.edsoo.ru/ff0c32e2
Y TPUBHAJIbHBIE HAa3BaHUs
OpraHUYECKUX BEILECTB
O6o06menue Temor: «Teopust
4 CTPOCHHMS OPTaHHUYECKHUX 1 0 0
COCJIMHEHU I
5 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0 bubnunoreka [JOK
TOMOJIOTUYECKHUH PsiJT https://m.edsoo.ru/ff0c32e2
5 Mertan u 3TaH — npocTeuIme 1 0 0 bubnunoreka [JOK
MPEJICTABUTEIN aJTKAaHOB https://m.edsoo.ru/ff0c32e2
[IpakTHKyM 1O COCTaBIEHUIO
7 (hopMyn U30MEPOB U TOMOJIOTOB 1 0 0
AJIKaHOB
8 XUMHYECKHE CBOMCTBA AIKAHOB 1 0 0 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c32e2
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9 T — bubmuoreka [JOK
https://m.edsoo.ru/ff0c32e2
10 AJIKEHBI: COCTaB U CTPOCHHUE, bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/ff0c32e2
11 DTUJIEH U TIPOTUJIEH — MPOCTEHIIMe bubnuoreka [JOK
MIPEACTABUTENM AIIKEHOB https://m.edsoo.ru/ff0c32e2
[IpakTHKyM 1O COCTaBICHUIO
12 (hopMys1 ©30MEPOB U TOMOJIOTOB
AIIKEHOB
13 CrocoObl MOTy4eHHS M CBOMCTBA bubmuorexa [JOK
AJIKEHOB https://m.edsoo.ru/ff0c32e2
14 IT.P. Ne 1: «ITosmydenue sTuIeHa U bubmuorexa [JOK
HU3yYEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0c32e2
bu6moreka [IOK
15 ATKAHCHEL https://m.edsoo.ru/ff0c32e2
Byramunen-1,3 u metmiiOyraauen-1,3.
16 H}(])Tn}f[quI/Ie ’CHHTeTquciZ)rf) bubmmorexa [IOK
https://m.edsoo.ru/ff0c32e2
KaydyKa U pe3uHbI
AJNKUHBI: COCTaB U 0COOEHHOCTHU
17 CTPOEHMSI, TOMOJIOTUUECKUM I bubnunoreka [JOK
AlleTHIIEH — MPOCTEUIIHI https://m.edsoo.ru/ff0c32e2
MIPEJICTaBUTENb aJIKHHOB
. bubmuoreka [JOK
18 CBoficTBa AMKHHOB https://m.edsoo.ru/ff0c32e2
19 Boruncnenus no ypaBHEHHUIO bubnuoreka [IOK
XUMHUUYECKOHN peakiuu https://m.edsoo.ru/ff0c32e2
20 ApeHbl: 6€H301 U TOTYOJI. bubnuoreka [IOK
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TOKCMYHOCTBH apEHOB

https://m.edsoo.ru/ff0c32e2

bubmuoreka [JOK

21 Caoii
BOMCTEA apeHOB https://m.edsoo.ru/ff0c32e2
I'eneTnyeckas CBA3b

22 JIEBOIOPOIOB, IPUHAIISIKAIINX K bubmorexa HOK
T FOPOJIOB, TIPHHA - https://m.edsoo.ru/ff0c32e2
Pa3IMYHBIM KJlaccam

23 Pemrenue 3ama4 Ha HaXOXKIECHHUE
BBIXO/Ia TTPOJIYKTa PEAKIIUN
[IpupoHbIE HCTOYHHUKHU

24 YTJIEBOJIOPOJIOB: IPUPOIHBIN ra3 U bubnuoreka [IOK
MONyTHBIE He(TAHBIE ra3bl, HePTh U https://m.edsoo.ru/ff0c32e2
MIPOJIYKTHI €€ mepepadoTKH

bu6moreka [IOK

25 K % §]

AMCHFBII YTOJIL 1 €10 Tiepepabotia https://m.edsoo.ru/ff0c32e2

26 O0001IeHE TEMEBI:

«YTI€BOA0POIbD)

97 K.P. Nel mo paznmeny bubnuoreka [IOK
«YTIeBO10POIbD) https://m.edsoo.ru/ff0c32e2
IIpenenbuble 0JHOATOMHEBIE CITUPTHI:

28 M:T;[HOJ'I u I)TaIfOJ'I Bonopo Ha;lp bubmorexa LOK

- DOAOPOA https://m.edsoo.ru/ff0c32e2
CBS3b

29 [Tonyyenue, cBoiicTBa 1 bubnuorexa [IOK
MPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB https://m.edsoo.ru/ff0c32e2

30 MHOTr0oaTOMHBIE CITUPTHI: bubnunoreka [JOK
STUJICHTJIMKOJIb U TIIULEPUH https://m.edsoo.ru/ff0c32e2

31 CBo¥cTBa MHOTOQTOMHBIX CHHUPTOB bubmnorexa [IOK

P https://m.edsoo.ru/ff0c32e2

32 DeHOI: CTPOCHNE MOJIEKYJIBI bubnuoreka [IOK
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dusznueckue 1 XUMHUYECKUE

bubmuoreka [JOK

33
CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/ff0c32e2
34 Pemenne 3agau o reme: «COupThl.
DEHOIBI»
35 Anpaerunbl: GopManbaeTuI U bubnuoreka [JOK
arneTanbAeTul. AIEeTOH https://m.edsoo.ru/ff0c32e2
bubmmoreka [{OK
36 CBolicTBa aJbJICTHJIO
PONCTBRA AILACTHAOR https://m.edsoo.ru/ff0c32e2
37 ®enondopManbaeruaHas cMoa u bubnuoreka [IOK
€€ MPUMEHEHNE https://m.edsoo.ru/ff0c32e2
OIHOOCHOBHBIE TIPE/ICTbHBIC
38 KapOOHOBBIE KHCIIOTBI: MypaBbHHAS bubnmorexa [IOK
P ' https://m.edsoo.ru/ff0c32e2
U yKCyCHast
39 [Tony4yenue kapOOHOBBIX KUCIOT H bubnuoreka [IOK
HX CBOMCTBA https://m.edsoo.ru/ff0c32e2
40 IT.P. Ne 2: «CBoiicTBa pacTBOpa bubnmuoreka [JOK
YKCYCHOM KHCIIOTBI» https://m.edsoo.ru/ff0c32e2
CrteapuHOBas U OJICMHOBAsT KUCIIOTHI,
41 KaK MPEJICTaBUTENH BBICIIUX bubmorexa HOK
b https://m.edsoo.ru/ff0c32e2
KapOOHOBBIX KHCIIOT
Pemenne 3aga4 o Teme:
42 «Anpneruapl. KapooHOBBIC
KHCJIOTBI
MbLta Kak COJTH BBICIIIUX
43 KapOOHOBBIX KHCIIOT, KX MOTOIIEE bubmmorexa [JOK
13 ’ H https://m.edsoo.ru/ff0c32e2
JeiicTBHe
44 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC bubnunoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

KapOOHOBBIX KUCIOT. I maponun3
CJIO’KHBIX 3()UPOB

https://m.edsoo.ru/ff0c32e2

JKupsr: runposns, npuMeHeHue,

bubmmoreka [{OK

45
OHMOJIOTHYeCKast POJIb KUPOB https://m.edsoo.ru/ff0c32e2
VYTneBoibl: coCcTaB, Kiaccu(uKaIus.
46 Baxneiimue npeacraBuTeNu: bubnmorexa LHOK
’ https://m.edsoo.ru/ff0c32e2
TUIFOK03a, PPyKTO3a, caxapo3a
47 XuMHUYECKHEe CBOMCTBA U bubmmoreka [{OK
IIPUMEHEHHE MOHOCAXapua0B https://m.edsoo.ru/ff0c32e2
48 Kpaxman u nemrrono3a kak bubnuoreka [IOK
MPUPOIHBIE TTOJUMEPHI https://m.edsoo.ru/ff0c32e2
O000I11IeHNE TEMBI:
49 «Kucmopoacomepkaniue
OpPraHUYECKUECOCTUHEHUSY
K.P. Ne2 no pazneny
50 «Kucnopoaconepsxarue bubmmorexa [OK
POACOEpKaAlll https://m.edsoo.ru/ff0c32e2
OPraHUYECKUE COCTUHEHUS
bu6mmoreka [JOK
51 AMMWHBI: METWJIAMHUH U aHWJINH
https://m.edsoo.ru/ff0c32e2
52 CBolicTBa aMHUHOB bubmmorexa [IOK
https://m.edsoo.ru/ff0c32e2
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
bubmuoreka [JOK
53 OPraHUYECKHUE COCTUHEHUS, UX
https://m.edsoo.ru/ff0c32e2
ouonornuyeckoe 3HaueHue. I[lenTuanl
54 benku kak npupoHbIe bubnuoreka [IOK
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS https://m.edsoo.ru/ff0c32e2
55 XUMHUUeCcKHe CBOIiCTBA OEIKOB bubmiorexa LIOK

https://m.edsoo.ru/ff0c32e2
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I'eHeTnueckas CBA3b MEXKIY

56 KJIaCCaMU OPraHHYECKUX bubmorexa LOK
P https://m.edsoo.ru/ff0c32e2
COENMHEHN
57 Pemenne 3aga4 no treme:
«A30TCcoaepKaIIIe COCTUHECHUS
58 IT.P. Ne3: «U nenTuduxanms
OPraHUYEeCKUX COCTUHEHUN»
O000I11IeHNE TEMBI:
59 «A30TCOIEpKAIIIE OPraHNIECKHUE bubmmorexa [TOK
p p https://m.edsoo.ru/ff0c32e2
COEINHEHUD)
K.P. Ne3 no pazneny:
60 «A30TCOEpIKAIIIE OPTAaHUICCKHE
COEIMHEHUD)
bu6moreka [IOK
61 Buortexuonorus
https://m.edsoo.ru/ff0c32e2
62 OCHOBHBIC TTOHSTHS XUMHUH bubmuorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIN https://m.edsoo.ru/ff0c32e2
OCHOBHBIE METOIBI CHHTE3A
63 BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI bubmorexa LOK
yip a ’ https://m.edsoo.ru/ff0c32e2
[TnacTmacchl, KaydyKkd, BOJIOKHA
64 IL1.P. Ne4; « Pacrio3naBanue
IUIACTMACC U BOJIOKOHY
65 O000111eH1E TEMBI: « XUMUS U bu6mmoreka [JOK
0o0111eCTBOY https://m.edsoo.ru/ff0c32e2
66 PesepBHoe Bpems. 3amura bubnuoreka [IOK
TBOPYECKUX paldoT https://m.edsoo.ru/ff0c32e2
bubnunoreka IIOK
67 Pe3epBHOE BpeMs. 3amiuTa MpoeKTOB 1

https://m.edsoo.ru/ff0c32e2
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB ITO

[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Xumwus, 10 knacc, 'abpuensua O.C., Octpoymos WU.T'.

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
Pabouas mporpamma: Xumus 10-11 kimaccer

Vueouuk Xumud - 10 ximacc
Hacromnsaas kaura mo xumuu 10 -11 itace

XomueHko, COOpHUK 3aJaHH 10 XUMUU

HUAU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru//ff0d04ab

http://school-collection.edu.ru



