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HOACHUMTEJIBHASA 3AITMCKA

[Iporpamma 1Mo XUMHHM Ha YpPOBHE CpeaHero ofmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit Denepanumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS (enepaabHOi 00pa30BaTeNbHONW MPOTrpaMMbl CPEIHEro O0O0IIero
obpazoBanus (POII COO), mpexacraBieHHbIX B DenepanibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
crangapte COO, ¢ yuérom Konnemniuu npemnoaBanusi yaeOHOTo peaMeTa « XuMHUs» B 00pa3oBaTEIbHbIX
opranmzanusax Poccutickoii deneparnuu, peaau3yrondX OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPAMMBI, U
OCHOBHBIX TOJI0keHUH «CTparerun pa3BuTus BocnuTanus B Poccuiickort @enepaunu Ha iepuoa a0 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe MpOrpaMMbl MO XMMHHU, K ONpEICNCHHIO OOIIeH CTpaTeruu
00y4YeHHsI, BOCTIUTAHHS U PA3BUTUA 00yUAIOIIUXCSI CPEACTBAMU yueOHOTro npeameTa «Xumus» st 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWJIM KoHIenTyanbHble monoxkeHuss OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHMsI, PE3yJbTaTOB OOyYEeHHS W TpeOOBaHWW K YPOBHIO
MOJATOTOBKHU BBIITYCKHHUKOB.

XuMHuecKkoe o0pazoBaHHeE, MOIy4aeMO€ BBIMYCKHMKaMU 00Ie0o0pa3oBaTeNbHONW OpraHU3allty,
ABJISIETCS HEOTHEMJIEMOM YacThi0 UX 00pa3oBaHHOCTU. OHO CIYKHUT 3aBEpPILIAIONINM ITAlOM peaan3aluu
Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEW, MPUCYIIUX IEJIOCTHOMW CUCTEME
XUMHUYECKOT0 00pa3oBaHus. DTH IIEHHOCTH KacaroTcs IO3HAaHHs 3aKOHOB NPUPOIbI, (OPMHPOBAHUS
MHUPOBO33PEHUS M OOLIeH KyJIbTyphl YEIOBEKa, a TAK)KE IKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K
CBOEMY 3[I0POBBIO U MPUPOAHOU cpene. Peanuzyercs xumudeckoe o0pa3oBanre o0ydarouxcsi Ha ypoBHE
cpenHero o6miero oopa3oBaHus CpeaCTBAaMU y4eOHOro npeamera «XuMHs», COAep:KaHue U MOCTPOCHHE
KOTOPOT'O OIpeesieHbl B MPOrpaMMe MO0 XUMHUH ¢ Y4€TOM CHenM(pUKH HAayKH XUMHH, €€ 3HAueHUs B
MO3HAHUU TMPUPOJIBI U B MAaTEPHATIbHON KU3HH OOIIECTBA, a TAaKXKe ¢ yUE€TOM OOIIMX IeJied U IPUHIIHIIOB,
XapaKTEpU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI cpefiHero ofriero obpasoBanHus B Poccuiickoit
denepanuu.

XUMHS KaK DJEMEHT CUCTEMbl E€CTECTBEHHBIX HayK HIpaeT ocoOyi0 poJib B COBPEMEHHOM
UBWIN3ALUN, B CO3JaHUM HOBOM 0a3bl MarepuaiabHOM KyabTypbl. OHa BHOCHT CBOW BKJIaJ B
¢dopMHpOBaHUE pAIMOHAIBFHOTO HAYYHOTO MBILIUICHUS, B CO3JaHHE IEIOCTHOTO TMPEACTaBJICHUS 00
OKpY’KaloIlleM MHUpE Kak O €IMHCTBE MPHUPOAbI U YeJIoBeKa, KoTopoe GOopMUPYETCS B XMMHUHU Ha OCHOBE
MIOHUMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIEro MUPA, OCO3HAHMS B3aUMOCBS3H MEXIY CTPOCHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHO B3aMMOZAEMCTBYS C IPYTUMU €CTECTBEHHBIMU HayKaMHU, XUMHUs CTajla HEOThEMJIEMOMN 4aCThIO
MHUPOBOH KYJIbTYphl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPyJAa M KU3HU Ka)XJO0ro 4djeHa oOuiecTna.
CoBpeMeHHast XUMUs KaK HayKa CO3MIAaTebHAs, KAK HayKa BBICOKMX TEXHOJIOTMH HAMPABIICHA HA PEILICHHE
r7100aNbHBIX MPOOJIEeM yCTOWYMBOIO Pa3BUTHUSI YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MHUIIEBOH,
HKOJIOTHUECKOM O€30MaCHOCTH U OXPaHBI 3JOPOBBSI.

B cootBercTBUU ¢ OOHIMMH LENSIMU U IPUHLIMUIIAMU CPEIHEro oOuiero oopa3oBaHus CoAepKaHHUe
npeamerta «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb U3yUEHHUS) OPUCHTHPOBAHO MTPEUMYIIIECTBEHHO HA
OOIIEKYIbTYPHYIO MOATOTOBKY OOYYarOMIMXCsl, HEOOXOIUMYIO UM JIJISl BEIPAOOTKH MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B >KU3Hb COIIMYMa, IMPOODKEHHs OOpa3oBaHMs B Pa3IHMYHBIX
00JacTsX, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMHu ipeaMeTa «XUMHs SIBISIIOTCS 0a30Bble Kypchbl — «OpraHudeckas XUMHUS» U
«O01mas 1 HeopraHu4YecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHUS KOTOPBIX SIBIISIOTCS OCHOBBI
0a30BOIi HAYKH: CHCTEMa 3HAHUH 110 HEOPTaHUIECKOW XUMHUH (C BKIIFOUEHUEM 3HAHUH U3 00IIel XUMUN) U
oprannyeckor xumuu. opMHUpPOBaHUE TAaHHOW CUCTEMBI 3HAHUH MTPH U3YYCHUH MIPEAMETa 00eCreuynBaeT
BO3MOXXHOCTh PACCMOTPEHHS BCETO MHOI000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHSTHIA, 3aKOHOB M TEOPUIA
XUMUH.



CtpykTypa conepkanus KypcoB — «Opranuueckas XuMus» U «O0miast 1 HeopraHudeckasi XuMus»
copmMHpOBaHa B IIpOrpaMMe 110 XMMUU Ha OCHOBE CUCTEMHOTO TI0/1X0/1a K M3y4YEeHHUI0 y4eOHOTro MaTepuaa
U 00yCIIOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM PA3BUTHMEM 3HAHUN Ha ONPEACNEHHBIX TEOPETUYECKUX
ypoBHsAX. Tak, B Kypce OpraHM4e€CKOM XMMHUHU BEIIECTBA PAacCMAaTPUBAIOTCS HA YPOBHE KJIACCHUYECKOM
TEOPUHU CTPOEHUSI OPraHMYECKHX COEIMHEHUH, a TAaK)KE HAa YPOBHE CTEPEOXMMUYECKUX U AJIEKTPOHHBIX
IpeCTaBIeHU 0 CTpoeHUH BenlecTB. CBeeHUs 00 H3y4aeMBbIX B Kypce BEIIEeCTBaX Jal0TCsl B pa3BUTHH —
OT YIJIEBOJIOPOJIOB /IO CIOKHBIX OMOJIOTHUECKH aKTHBHBIX COETUHEHUH. B Kypce opraHuyeckoil XUMUHU
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUSI NMEpBOHAYalbHbIE
MPEJICTABICHUS] O XUMHYECKOHN CBSI3U, KIacCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX CTPOEHUS, O XUMUYECKOH peaKkiny.

[Tox HOBBIM YTJIOM 3peHUs B IpeiMeTe «XUMUs» 0a30BOr0 YpOBHS pacCMaTPUBACTCS U3yUEHHBIN Ha
YPOBHE OCHOBHOTO OOIIETO OOpa30oBaHUs TEOPETUUYECKUM MaTepHan W (PaKTOJIOTUYECKHUE CBEICHUS O
BEIIeCTBaX M XMMHMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas XUMHS»
00y4aromuMCsl TPEIOCTABISACTCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE IEPUOAMYECKOrO 3aKOHA C
00IIETEOPETUYECKUX U METOI0JIOTUYECKUX MTO3UIMMN, TITy0XkKe MOHATh HCTOPUYECKOEe U3MEHEHHUE (PYHKIUI
ATOTO 3aKOHA — OT 0000MIaroIEH 10 OOBICHSIONICH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHUMWA O BaXKHEWIMX BEIIECTBAX, MX COCTAaBE, CTPOEHUM, CBOMCTBaX U
INPUMEHEHUH, a TaKXKe O XUMHUYECKUX PEaKLUMsIX, MUX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonssercd B Kypcax 10 u 11 kiaccoB aneMeHTaMu COAEpKaHUs, UMEIOIIUMHU KYJIbTYpPOJIOTUUECKUNA 1
MPUKIIATHOM XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT HOHUMAaHHUIO B3aUMOCBSI3U XUMUU € IPYTUMH HayKamH,
pPacKpbIBalOT €€ poJjib B IO3HABATEIbHOW M MPAKTHUYECKON JEATENbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT
BOCTIMTAHHIO YBAXKCHHSI K TIPOIIECCY TBOPUECTBA B OOJIACTH TEOPUU U MPAKTHUECKUX MPUITOKCHHN XUMUH,
IIOMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBATHCSI B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX IpoOiiemMax,
CBSI3aHHBIX C XUMHUEH, KpUTHUECKH OCMBICIIMBATh MH(POPMAIUIO U IPUMEHSATD €€ 1JIs TIOMOJIHEHUS 3HAHU,
pElIeHNs MHTEJUIEKTYAIbHBIX M 3KCIIEPUMEHTAIIbHBIX HCCIIEe0BaTeNbCKUX 3a1ad. B menom conepkanue
yuyeObHOro mnpenMmera «XHUMHUS» ITaHHOTO YPOBHS H3Y4EHHUS OpPHUEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00y4aromuxcst MHPOBO33PEHUYECKON OCHOBBI Ui TIOHUMaHHUA QHIOCOPCKUX HJIeH, TaKuX Kak:
MaTepuaibHOE €IMHCTBO HEOPraHUUYECKOTO U OPTaHUYECKOr0 MUpPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB
UX COCTaBOM U CTPOCHHEM, MO3HABAEMOCTb MPHUPOAHBIX SBICHUN MYTEM SKCHEPUMEHTa U pEIICHUS
MPOTUBOPEUNI MEXTy HOBBIMU (haKTaMU M TEOPETUYECKUMU MPEANOCHUIKAMU, OCO3HAHNE POJTU XHUMHUU B
pEIIEHUH 3KOJOTHYECKUX MPOoOJeM, a Takxke MpolieM cOepeKeHHs SHEPreTUYECKHX PECypCoB, CBIPbS,
CO3/1aHUSI HOBBIX TEXHOJIOTUN U MaTepUaIOB.

B mnnane pemieHus 3agad BOCHUTAHMS, Pa3BUTHS W COLMAIM3AUU OOYyYalOUIMXCS MPHUHSITHIE
IpOorpaMMOl 1O XMMHMHM TOAXOABl K ONPENEIICHUIO COJAEpKAaHUS U TOCTPOEHUs IpeaMeTa
npeaycMaTpuBaioT (OPMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX AEHCTBHUM, UMEIOMINX 0a30BOE 3HAUECHUE /TS
pPa3IMYHBIX BHUOB JCSITEIBHOCTU: pelIeHUs MpoOjeM, MOMCKA, aHalu3a W o0paboTKH WHGOpMAIINH,
HEOOXOOUMBIX JJIi MPHOOPETEHHUs OMblTa NPAKTUYECKOM U HCCIeI0BAaTENbCKOW JIeATENbHOCTH,
3aHMMAIOILEN BaKHOE MECTO B TO3HAHUU XUMUHU.

B npaxTuke nmpernoiaBaHusi XMMUH KaKk Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, Tak U Ha YpOBHE
cpenHero odmiero oOpa3zoBaHusl, IPHU OINpPENEICHUH COAEPKATeNbHON XapaKTepUCTUKH IIeJiel W3YYEeHUsI
peaMeTa HalpaBiIeHUEM [IEPBOCTENIEHHON 3HAUMMOCTH TPAIUIIMOHHO NpU3HAETCS (POPMUPOBAHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUYECKOM IEeSTEIbHOCTH YeIOBEKa
U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJabTypbl. C METOAMUYECKON TOYKHM 3pEHUs TaKOW MOAXOA K
OTIpeIeNICHUIO 1eel N3ydeHHsl IPeAMETa SBISETCS BIOJIHE OMPaBAaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHHS TJIaBHBIMU IIEJIIMHU M3YYEHHUs MpeaMera «XUMHUS» Ha 0a30BOM
ypoBae (10 —11 ki1.) ssBRsIIOTCS:



e (opmupoBaHUE CHUCTEMBI XMUMUYECKUX 3HAHUN KaK Ba)KHEHIIEW COCTABIISIIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEeBbIe MOHSATHS, (PyHIAaMeHTaIbHbIE
3aKOHBI U TEOPUU XUMHH, OCBOCHHUE S3bIKa HAyKH, YCBOSHHE U TTOHUMAHUE CYIIIHOCTHU JOCTYITHBIX
00001IeHNT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HUCTOpPHUEH HX pa3BUTHS U
CTaHOBJICHUS;

e (dopMupoBaHME M pa3BUTHE TPEACTABICHUN O HAYYHBIX METOJAaX I[IO3HAHMUA BELIECTB H
XUMHUYECKHX DPEaKIHil, HeoOOXOMUMBIX A MPUOOpETEHUS YMEHUN OpPUEHTHPOBATHCS B MHpE
BEIIECTB U XMMHUECKHX SIBJICHUM, UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOI U MOBCEAHEBHON
KU3HU;

® pa3BUTHE YMEHHUH U CIOCOOOB JAEATEIbHOCTH, CBS3aHHBIX C HAONIOJIEHHEM U OOBSICHEHHEM
XUMHUYECKOT0 HKCIIEPUMEHTa, COOTIOICHUEM TIPABHII OE30IMaCHOTO OOPAIEHUS C BEIIECTBAMH.

Hapsany ¢ aTum, copeprkaTesbHas XapakTepUCTHKA LeIel U 3ajad U3y4eHus IpeiMeTa B IporpaMme
M0 XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMU B CHCTEME CPEAHETO
oOmiero obpazoBanusi. CerofiHs B MPENoOJaBaHUM XUMUU B OOJbIIEH CTENEHU OTAAETCA MPEaIOYTeHHE
NPaKTUYECKOH KOMIIOHEHTE COJepkKaHus OOydeHUs, OPUEHTHPOBAHHOW Ha MOJATOTOBKY BBITYCKHHUKA
001eo0pa3oBaTeIbHOM  OpraHU3alliy, BIAJCIOIIEIO0 HE HAa0OpOM 3HAHMK, a (QYHKUMOHAIHHOMH
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSIMU aKTUBHOTO MOJY4YeHHs] 3HAHUM U MPUMEHEHUS UX B
peabHOM >KU3HU JUISl pElIeHUs] TPAKTUYECKUX 3a/1ad.

B cBsi3u ¢ 3TUM NpH U3y4YeHUH NpeaMeTa «XUMHUS» TOMUHUPYIOIIEe 3HaUeHUE TPHOOPETAIOT TaKue
NN U 33]]a9d, KaK:

ajanTtanus oOydaroluXcsi K YCIOBUSM JIMHAMHYHO pa3BHUBAIOIIETOoCcs MHpa, (HopMHpOBaHHE
UHTEJJICKTYaJbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMooOpa3oBaHHIO, COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY IPUHSATHIO TPAMOTHBIX PEIICHUHN B KOHKPETHBIX JKU3HEHHBIX CUTYAIIHIX, CBI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMHupoBaHHEe y OOYYAIOMIMXCS KITIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIUH), HMEIOIINUX
YHHUBEpCaIbHOE 3HAYCHHE JUIsSl Pa3INYHbIX BUAOB JESATENbHOCTH: PEIIeHUs MpooiieM, MOUCKa, aHaIu3a 1
00paboTkH MHPOPMALUU, HEOOXOAUMBIX JAJSl MPHOOPETEHUS OIbITAa AEATEIbHOCTH, KOTOpAas 3aHMMAaeT
Ba)XHOE MECTO B NMO3HAHWU XUMHH, a TAKKE JUISI OLEHKH C MO3MLIUN SKOJIOTHYECKOH 0e30MmacHOCTH
XapakTepa BIMSHUS BEIIECTB M XUMUYECKUX MTPOLIECCOB Ha OPraHU3M YeJIOBeKa U MPUPOTHYIO CPEay;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HWHTEIJICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEMN
00y4aromuxcst: CIOCOOHOCTH CAMOCTOSITENIFHO MPUOOPETaTh HOBBIE 3HAHUA 110 XMMHUU B COOTBETCTBUU C
KU3HEHHBIMH TIOTPEOHOCTSIMU, UCIIOIB30BAaTh COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTHH JIJIsl TOUCKA
U aHaJin3a yueOHOW U HayYHO-TIOMYJISIPHOM MHPOpMAIIK XUMUYECKOTO COIEP KaHNUS;

dbopMupoBaHHEe W pa3BUTHE y OOYYarOIIMXCS ACCOLMATUBHOTO U JIOTMYECKOTO MBIIUICHHUS,
HaOJII01aTeIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPbIe OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, MPHU
IUTAHUPOBAHHUHU U MPOBEJCHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCMHUTAHUE y OOydalomuxcsl YOSKIEHHOCTH B T'yMAaHHCTUYECKOW HANpaBIEHHOCTH XUMHH, €€
BaXHOW pOJIM B PELICHUU TJIOOATBHBIX MPOOJIEM PalMOHAIBLHOTO MPHUPOIONOIL30BAHUS, MOMOIHEHUS
HHEPTeTUYECKUX PECYpCOB M COXPAaHEHHs IPHPOJHOTO DPABHOBECHSA, OCO3HAHUSA HEOOXOIUMOCTH
OepeKHOr0 OTHOLICHHSI K MIPUPOJAE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHSI OTbITa UCIIOIb30BaHUS
MOJIyYEHHBIX 3HAHUM NJIS1 MPHUHSTHUS TPAMOTHBIX PEIIEHUN B CHUTYaIUsX, CBSI3aHHBIX C XUMHYECKHUMH
SBJICHUSIMU.

B ydeOHOM mu1aHe cpemHero ooiiero oOpa3zoBaHus npeaMeT «XuMus» 0a30BOro YpOBHsI BXOJIUT B
COCTaB npeaMeTHO# obsactu «EcTecTBeHHO-HAYUYHBIE TPEIMETHI».

OO1iee YuCIIO YacoB, OTBEAEHHBIX ISl M3YYEHUS XUMUHU, Ha 0a30BOM YpOBHE CpPEIHEr0 OOIIEero
obpasoBanusi, cocrapiseT 68 yacos: B 10 kinacce — 34 vaca (1 yac B Heenmto), B 11 kmacce — 34 yaca (1 gac
B HEJIEITIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHHU

[IpenmeTr opraHuveckoi XUMHUU: €€ BOSHMKHOBEHHE, Pa3BUTHE U 3HAUYEHHUE B IOJYYEHHUU HOBBIX
BEILIECTB U MaTepuaioB. Teopusi CTpOEHUs] OpraHMYeCKUX coequHeHud A. M. bytiepoBa, €€ OCHOBHbIE
nonioskeHus. CTpyKTypHbIe (hOPMYITBI OpraHUYeCcKUX BemlecTB. ['oMonorus, n3omMmepus. XUMHUYECKas CBSI3b
B OPraHUYECKHX COCAMHEHUSX — OAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuKaluMu OpraHudyeckux BemecTB. HomeHknarypa opraHudeckux
COEIMHEHUN (cucTeMaTHueckas) W TpUBHUAJIbHbIE HA3BaHUS BAXKHEHIIMX TNpeICTaBUTENEH KJIaccoB
OpTraHUYECKHUX BEILIECTB.

DKCTepUMEHTAIBHBIE METO/IbI N3YUEHUS BEIIECTB U UX MPEBPAIICHU: 03HAKOMIICHHE C 00pa3iamMu
OpPraHMYECKUX BEIECTB U MaTepHajIaMH Ha UX OCHOBE, MOJIEJITMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB,
HaOJII0/IEHUE W ONMCAaHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB MpPU
HarpeBaHuu (IJIaBjieHHEe, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUI psifi. MeTaH U 3TaH — NPOCTEUIINE MPECTaBUTETU
aNKaHoB: (M3MYECKHE U XUMUYECKHE CBOMCTBA (peaKLMy 3aMeIlleHUs U TOPEHUs ), HaX0KJIEHUE B PUPOJIE,
MOJIy4YeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUH psiA. ODTWIEH U MNPONWIEH — MpocTeuline
NPEJCTAaBUTEIN  alKeHOB:  (pU3MYeckue U XMMHUYECKHE CBOMCTBA (peakuuu TUIPUPOBAHMS,
raJIoreHUPOBAHMUSI, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJIydeHHe U TPUMEHEHHUE.

Anxanuensl: OyramueH-1,3 u merunOyraaueH-1,3: crpoeHue, BaKHEHIINE XUMUYECKUE CBOMCTBA
(peakuus monuMepu3aiun). [lomyueHne CHHTETHYECKOTO KaydyKa ¥ PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTHMYECKHH psa. AIETHUICH — MPOCTCUIINMA
MPEJICTaBUTENIb AJIKMHOB: COCTaB, CTpoeHue, (u3MUecKue M XHUMHUYECKHEe CBOMCTBa (peakuuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpaTallui, TOPEHHUS ), TOJTyYEHUE U TPUMEHEHUE.

Apenbl. benzom: cocrtaB, cTpoeHue, (Qu3MUECKHE U XUMHYECKHE CBOWCTBa (peakiuu
raJIOTeHUPOBAHMS U HUTPOBAHUSA), IOJyYeHUE U puMeHeHue. Toayon: cocmas, cmpoenue, ghusuieckue u
Xumuyeckue ceoltcmea (peakyuu 2an02eHUpos8aHus U HUMPOBAHUs), NOTYYeHue U HnpumMeHeHue.
TokcuyHOCTH apeHOB. ['eHeTHUecKas CBsA3b MEXY YIJIEBOJOPOAaMU, MPUHAJICKAIUMHA K Pa3IudHbIM
KJIacCaM.

[IpupoaHbie HICTOYHUKH yTIeBOA0poaA0B. [IpupoHblii ra3 u nonytHbie HeTIHBIC Ta3bl. HedTh 1 e
npoucxoxaeHne. CrocoObl mepepaboTKu HEPTH: TIEPETOHKA, KPEKUHT (TEPMHUECKUH, KaTATUTHIYCCKHUH ),
nuponn3. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITYy. KaMeHHBII
yroJIb U IPOIYKTHI €T0 MepepadOTKH.

DKCrepuMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpAIlCHU: 03HAKOMIIEHHE C 00pa3iamMu
IlacTMacc, KaydykoB M pe3uHbl, Kkosuiekuuu «HedTe» u  «Yromb», MoIenupoBaHHE MOJIEKYI
YIIEBOIOPOAOB U TAIOTCHONPOU3BOAHBIX, MMPOBEICHNE MPAKTHYECKON PAaOOTHI: MONydeHUE ITHICHA U
M3yYEHUE ETO CBOWCTB.

PacuérHble 3agayn.

Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakluu (Macchl, 00bEMa, KOIMYECTBA HCXOJHOTO
BEIIECTBA WM MPOJYKTa PEAKIIMH MO0 H3BECTHBIM Macce, 00BEMY, KOMUYECTBY OJHOTO W3 MCXOIHBIX
BEILECTB WUJIU MIPOJIYKTOB PEAKLIUH).




Kucaopoacoaep:xanme oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CIUPTHL. METaHOT M ITAHOJN: CTPOEHHUE, (PU3UYECKUE U XUMHUYECKUE
CBOMCTBAa (p€akUUMUW C AaKTUBHBIMH METaJJIaMH, TaJOT€HOBOJAOPOJAMH, TOpPEHHUE), IMPUMEHEHHE.
Bopopoausie cBsizu Mex a1y MOJIEKyJIaMu cIUPTOB. JlelicTBHe MeTaHOIIa U 3TaHOoJIa Ha OpTraHU3M YeIoBeKa.

MHoroaroMHble COUPTHL. DTHIEHTJIMKOIb U TJIMLEPHH: CTPOCHHUE, (U3NYECKUE U XUMUYECKUE
CBOMCTBa (B3aUMOJEHCTBHE CO IICJIOYHBIMU METa/NIaMHM, KauyeCTBEHHAsl peakldsi Ha MHOTOaTOMHbIE
cnupThl). JlelicTBUe HA OpraHu3M uenoBeka. [[puMeHeHne rinnepyuHa U TUIICHTJIUKOJISL.

®DeHOoJI: CTPOCHHE MOJICKYJbI, (PU3WYECKHe W XUMHYECKHE CBOWCTBA. TOKCHUYHOCTH (peHoa.
[Ipumenenue denomna.

Anbrerunsl U kemowuvi. DopMaNbIeTU, aleTaNbICTU: CTPOCHHE, (PU3HMUYECKUE U XUMHUYECKUE
CBOICTBa (PEaKIMU OKUCIEHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKLIMN), TOJIy4YEHUE U IIPUMEHEHUE.

OaHOOCHOBHBIE TIPEIebHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHAs KUCJIOTBI: CTPOEHUE,
bu3NYecCKue U XUMHYECKHE CBOMCTBA (CBOWMCTBA, OOITME IS KJIacca KUCIIOT, PEakius dTepUPUKALINHN ),
nosryueHue u npumMeHerne. CTeapuHOBas U OJICMHOBAS KHCIOTHI KaK MPEICTaBUTEH BBICITUX KapOOHOBBIX
KUCJIOT. MblJla KaKk COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIeHiCTBHIE.

CrnosxHble 3(pUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cioxkHbIX 3¢upoB. XKupsl.
I'maponus sxupoB. [IpuMenenue xupoB. bruosorudeckas pojb KUPOB.

VYrneBoasl: cocraB, Kiaccu(uKanus yrieBojoB (MOHO-, AM- W Tojucaxapuisl). [rokosza —
NPOCTEUIINKA MOHOCAaXapHua: 0COOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3NUECKUE U XMMUYECKHE CBOWCTBA
(B3ammonetictBue ¢ ruapokcuaom meau(ll), oxucieHume amMmmuadHbIM pacTBOpoM oOkcuaa cepebdpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TIIIOKO3bI), HAXOXKACHUE B MPHUPOJE, MPUMEHEHHE, OMOIOrHYecKas poJib.
®dorocunre3. DpyKTo3a Kak U30MeEp IIIFOKO3bI.

Kpaxman u wnemmonosa kak nOpupojaHble noauMmepbl. CTpoeHHE Kpaxmaja M LEJUIIOJIO03BI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMala (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJI0M).

DKCrepuMEHTaIbHBIE METO/Ibl N3YUEHUs BEIIECTB U WX MPEBpallleHUi: IpOBeACHNE, HAOII0IeHUE U
ONMCAHHUE JIEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE DPEAKLUU OJHOATOMHBIX
cnupToB (OKHcIeHue 3Tanona okcuaom Meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aUMOICHCTBUE TIUIIEPHHA
¢ ruapokcuaoMm menu(ll)), ampaernmoB (OKHCIIEHME aMMHUAYHBIM pPacTBOpoM okcuma cepedpa(l) u
ruapokcuaoMm Mmemu(ll), B3aummoneicTBue Kpaxmana ¢ HOJOM), MPOBEICHHWE MPAKTUYECKOW pPaOOTHI:
CBOMCTBA PaCTBOPA YKCYCHOMU KMCIIOTBI.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BElIeCTBA WJIM TMPOJYKTa PEAKIMU MO H3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO M3 HCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcozeprkaliie OpraHn4eckiue COeMHEHN.

AMUHOKHCIOTBl Kak aMm@oTepHble opraHudeckue coeauHeHus. duznueckne M XUMHUYECKUE
CBOICTBa aMMHOKHUCIIOT (Ha puMepe riuiuHa). buonoruueckoe 3naueHne aMuHOKUCIOT. [lentusl.

benku kak mpupoHbIe BRICOKOMOJEKYISIpHbIE coeAnHeHus1. [lepBruyHas, BTOpUYHAs U TPETUYHAS
CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB: THAPOJIN3, ACHATYpallUs, KAUeCTBEHHBIC PEaKui Ha
OenKH.

DKCepUMEHTAIbHBIE METOJbI U3YyUEHUsSI BEIECTB U MX MpEBpallleHui: HaO/II0IeHnEe U ONUCaHue
JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalys OSIKOB IMPU HAarpeBaHUH, IBETHHIC PEaKIIUU OEIKOB.

BbicokoMoIeKyIsIpHBIE COeTUHEHHS

OcHOBHbIE OHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, TOJIUMED, CTPYKTYpPHOE
3BEHO, CTENEHb MOJUMEpU3Ali, CpelHsAs MoyieKyispHas Macca. OCHOBHbIE METOJbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — [TOJIMMEPHU3ALUS U TOJIMKOHIEHCALIHSL.



DKCcrepuMEeHTaIbHBIE METO/Ibl 3YUEHUs BEIIECTB U UX MPEBpAllCHU: 03HAKOMIIEHHE C 00pa3liamMu
MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IMJIACTMACC, KAYYYKOB.

MexnpeamMeTHbIE CBSI3H.

Peannzanmsi MeXNpeIMETHBIX CBS3€d MNpH M3YYEHUH OpraHudeckod xumuu B 10 Kiacce
OCYIIIECTBIISIETCSl Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSATH,
ABJIIFIOIIUXCS CUCTCMHBIMU U OTACIIBHBIX MMPECAMETOB CCTCCTBCHHO-HAYYHOI'O ITUKIJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHUE, HAYYHBIH (aKT, TUTIOTE3a, 3aKOH, TEOPHSI, aHATIU3,
CUHTE3, KJlaccu(uKaIus, nepuoJuIHOCTh, HaOII0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE.

O®usnka: MarepHsi, SHEpPrus, Macca, aroM, 3JEKTPOH, MOJIEKyJla, JHEPreTUYeCKUi ypOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHHE BeHIeCTBa, (PU3MUYECKUE BEIUYMHBI U CIUHUIBI UX
A3MEpPEHUS.

buonorus: kierka, opranusm, 6uocdepa, 0OMEH BemecTB B opranusme, GOTOCHHTE3, OMOTOTHISCKU
aKTHBHBIC BelIecTBa (OCIKH, YTIAEBOIBI, KUPHI, DEPMEHTHI).

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

Texuomnorus: MUIICBBIC TPOAYKTBI, OCHOBLI PpAlMOHAJIBHOI'0 TIIMTAHUA, MOIOMIUC CPCACTBA,
JIEeKapCTBEHHBIE U KOCMETUYECKHE MpenapaThbl, MaTepraibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC
OBIIASA N HEOPTAHHYECKAS XUMMUA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMudeckuit sneMeHT. AtoM. Sapo aToma, U30TOMBL. DJNEKTPOHHAST 000JI0YKA. DHEPreTUYECKUE
YPOBHH, TIOAYPOBHU. ATOMHBIC OpOUTAIIH, S-, P-, d- 3emMeHThI. OCOOEHHOCTH pacrpe/IeCHHUs STIEKTPOHOB
10 OpOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOHPUTypaIusi aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux snemeHTos . M. Menneneesa.
CBs13p neproanuecKoro 3akoHa u Ilepuoguueckoii cucreMsl xumudeckux aeMeHToB /1. Y. MenneneeBa ¢
COBPEMEHHOM T€OpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKUX AJIIEMEHTOB
U 00pa3zyeMbIX UMU MPOCTHIX U CJIOKHBIX BEIECTB MO TPYIIaM U MepruoaM. 3HaueHUe MepruoIuIeCKOro
3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XHUMHUYECKast CBsI3b. BUIbI XUMUYECKOW CBSI3U (KOBAJICHTHASI HEMOJISIpHAS U
NoJIIpHasi, MOHHAs, MeTajuinueckas). MexaHu3mbl 00pa3oBaHUS KOBAJCHTHOW XHMHUYECKON CBS3H
(oOMEeHHBIN W JIOHOPHO-AKIENTOPHBIN). BomopomHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPHIATEIIBHOCTS.
Crenens okucieHus. MloHbl: KAaTHOHBI U AHUOHBI.

BewecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IIOCTOSTHCTBA COCTaBa BEILIECTBA.
TuMbl KPUCTATUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIMA KPUCTALINYECKON PEIIETKH.

[TonsiTe 0 qucnepcHBIX cucTteMax. VICTUHHBIE U KOJUTOUIHBIE PaCTBOPHI. MaccoBasi 10711 BElIeCTBa
B PacTBODPE.

Knaccudpukanuss HeopraHudeckux coeAnHeHHd. HoMeHKkIarypa HEOpPraHWYeCKUX BEIIECTB.
['eneTnueckas CBA3b HEOPraHWYECKHUX BEIIECTB, MPUHAUICKAIUX K PA3IUYHBIM KJIACCAM.

Xumnuaeckas peaknus. Kinaccudukanys XUMHUECKUX PEeaKIuii B HEOPraHUIECKOW M OpraHuYeCcKon
XUMHUHU. 3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS YHEPTUN TPU XUMHUECKUX
peaKkIusx.

CkopocThb peakiinu, e€ 3aBUCHUMOCTb OT pa3inyuHbIX (pakTopoB. OOpaTuMble peakiuu. XUMHUYECKOe
paBHOBecue. DakToOphl, BIUSAIONIME HA COCTOSIHUE XUMuYeckoro paBHoBecus. [Ipuniun Jle [larensbe.

DnekrponuTrueckas nucconuanus. CUibHbIE U cladble AeKTpoauThl. Cpena BOIHBIX PacTBOPOB
BEILECTB: KUCIasi, HEUTpaabHas, IIeJI0YHasl.



OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

DKCTIepUMEHTAIBHBIE METOAbl M3YYCHUS BEIIECTB M HMX MPEBPALICHHI: ITEMOHCTpAIUs TaOIuIl
«Ilepuogmueckas cucrema xumudeckux odnemeHtoB [J[. WM. Mengeneea», u3ydeHHe Moelen
KPUCTAJIMYECKUX PEIIETOK, HAONIO/IEHHE U OMHMCAHHME JIEMOHCTPAIMOHHBIX M JIa0OPATOPHBIX OIBITOB
(pa3znmoxeHue MepoKCHIa BOJAOpPOJAa B MPHUCYTCTBUU KaTajau3aTopa, OMpPEIENICHHE Cpellbl pacTBOPOB
BEIIECTB C TIOMOIIBIO YHUBEPCAILHOTO WHIMKATOPA, pEaKIHd HWOHHOTO OOMEHa), MPOBEICHHE
PaKTUYECKOH paboThl «BiusiHUE pa3nu4HbIX (aKTOPOB HA CKOPOCTh XMMUYECKON PEaKIumy.

PacuérHrle 3agaun.

PacuéTel 10 ypaBHEHUSIM XUMHUYECKUX PEAKIUI, B TOM YHUCIIE TEPMOXUMHYECKUE PACUETHI, PACUETHI
C UCIOJIb30BAHUEM TOHSATHUS «MACCOBAasi JOJIsl BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnbl. [lonoxenue HemeramnoB B [lepuoanueckoit cucreme XxumMuieckux siemeHtoB Jl. U.
MenneneeBa U OCOOCHHOCTH CTPOCHHsI aTOMOB. (DU3MYECKHE CBOWCTBA HEMETAUIOB. AJLIOTPOIHUS
HEMETAJJIOB (Ha MpUMepe KUCIOpoaa, cephl, pochopa u yriepoaa).

XUMHUYECKHE CBOWCTBA Ba)KHEHIINX HEMETAJUIOB (TAJOreHOB, cepbl, a3oTa, (pocdopa, yriepona u
KPEMHHUS) U UX COeAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJAHBIX COETUHEHUH ).

[IprMeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHUN.

Meramnsl. [lonoxxenne MeramuioB B llepuommueckonn cucreme Xumuueckux snemeHtos JI. M.
MengeneeBa. OcOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTauioB. Ob0mue (usudeckue
cBoicTBa MeTAIUIOB. CIIJIaBbl METAILIOB. DJIEKTPOXUMUUYECKUN AT HAPSHDKEHUN METAJIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEHIIUX METAJJIOB (HATPUM, Kadui, KaJbI[Ud, MarHWi, aJlOMHHHM,
LIUHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHEHUM.

OO61mue criocoOb! momy4deHus: MeTaluioB. [[puMeHeHrne MeTalIoB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METObl W3Y4YEHUs BEIIECTB W WX MPEBPALICHUN: H3yYEHUE KOJUICKIUU
«Meramiel ¥ CIUIaBbl», 00pa3l0B HEMETAJIOB, PEUICHHE 3KCIEPUMEHTANIbHBIX 3ajad, HAOIIOJACHHUE U
OIHMCAaHUE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUIA AFOMHHHS C
pacTBOpamMu KHUCIOT U 1IeJ0uel, KaueCTBEHHbIE PEaKIIMi Ha KATHOHBI METAJIIOB).

PacuérHrble 3agayn.

Pacuérbl Macchl BemecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIECTBA, MAcce WM
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, PacU€Thl Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIMH, €CIIU OJJHO U3 BELLIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xuMum B o0ecrieueHnH YKOJIOTHIECKOM, SHEPTETHUECKOM 1 TTUIIIEBOM 0€3011aCHOCTH, pa3BUTHH
MeauuHbL. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUMIAX MPOMBIIICHHOTO TOJNYYEeHUs BaXXHEHIINX
BEIIECTB.

YemoBeK B MHUpPE BEUNIECTB W MaTEpUANOB: BaXXHEHIIME CTPOUTEIBHBIE MaTEPHUAIbI,
KOHCTPYKIIMOHHBIE ~ MaTepualbl, KpacKu, CTEKJIO, KepaMuKa, MaTepuanbl JJIsl  3JIEKTPOHUKH,
HAHOMAaTepHAJIbl, OPraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XUMHS M 3J0pOBbE YEJIOBEKAa: IpaBWja MCIOJb30BaHUS JIEKAPCTBEHHBIX IPENApaTOB, MPaBHIIA
0€30MacHOro UCMOIb30BaHUS MPEnapaToB ObITOBOW XUMHH B TOBCEAHEBHON KHU3HU.

MexpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3e MPU U3ydeHUHU o0IIel 1 Heopranuieckoil xumun B 11 xinacce
OCYIIIECTBIISIETCSl Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK W TOHSATH,
ABJISIFOLUXCSI CACTEMHBIMM JIJIs1 OT/AEIIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC TTOHITH: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHATTU3, CHHTE3,
KJIacCU(UKaIUs, TePUOAUIHOCTD, HAOIIOJCHIE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, SIBICHUE.



®dusnka: Marepus, OJHEPrus, Macca, aToM, OJJICKTPOH, IPOTOH, HEWTPOH, HWOH, H30TOIl,
PaAMOaKTUBHOCTh, MOJIEKYJIA, SHEPTeTUIECKUI ypOBEHbB, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHUE
BCIICCTBA, q)HSH‘IeCKI/Ie BCJIMYUHBI U CINHUIIBI UX I/I3MepeHI/I$I, CKOpOCTB.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, OWocdepa, Makpo- U MHUKPOIJIECMCHTHI, BUTAMHHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TGXHOHOI‘I/I}II XUMHNYCCKaAsA HpOMBIH_UIGHHOCTB, MeTaJIJIypI‘I/IH, HpOI/ISBOI[CTBO CTpOI/ITe.HBHBIX
MaTEepUaJIOB, CEIIbCKOXO03AHUCTBEHHOE IPOU3BOJICTBO, MHUIICBAs MPOMBIIUICHHOCTD, (DapMarieBTHIeCKast
MPOMBINIICHHOCTh, TPOM3BOJACTBO KOCMETHYECKHX IPENapaToB, MPOM3BOACTBO KOHCTPYKIIMOHHBIX
MaTepI/IaJIOB, 3J'I€KTpOHHa}I HpOMBIH_UIGHHOCTB, HAHOTCXHOJJIOI'MHN.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUS ITPOIPAMMBLI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COOQO ycranaBnuBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS OOYHYAIONIMMHUCS IMPOrpaMm
cpeaHero ooOmero o0pa3oBaHMs (JMYHOCTHBIM, METalpeIMETHBIM M MpeaMeTHbIM). HayuHo-
METOJMYECKOW OCHOBOHM Il pa3pabOTKM IJIAHUPYEMBIX PE3yJbTaTOB OCBOECHMSI MPOTpaMM CPEIHEro
o0miero o0pa3oBaHUs ABISETCS CUCTEMHO-IE€ATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBUM € CUCTEMHO-AEATEILHOCTHBIM MOAXOAOM B CTPYKTYpPE JIUYHOCTHBIX PE3YJIbTaTOB
OCBOCHMS TMpeaMera «XUMHUS» Ha YpPOBHE CpeaHero oOmero oOpa30BaHUS BBIACICHBI CIEIyIOIIUE
COCTaBJISIOLIHE:

OCO3HaHWE OOYyYaIOIMUMHUCSI POCCHMCKON T'PaKIAHCKOW HMACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH M CAMOOIIPEAEICHUIO;

HAJIMYUE MOTUBALUU K 00YUEHUIO;

LeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIM TUYHOCTH Ha OCHOBE KJIFOUEBBIX [IEHHOCTEH
1 UCTOPUYECKHUX TPAJAMIIMI 0a30BOM HAYKH XHMHUH,

TOTOBHOCTh U CITOCOOHOCTH 00YYarOIINUXCsI PyKOBO/ICTBOBATHCS B CBOCH JESATEILHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMH, MPUCYILUMH LIETOCTHON CUCTEME XMMUYECKOT0 00pa30BaHMs;

HaJIMYUEe MPABOCO3HAHUS IKOJIOTUYECKON KYIbTYyphl M CIIOCOOHOCTH CTaBUTh L€ U CTPOUTH
YKU3HEHHBIE JIaHbI.

JIM4YHOCTHBIE Pe3yJbTaThl OCBOCHMS NpeaMeTa «XHMHS» JOCTUTAIOTCS B €IWHCTBE y4eOHOU U
BOCIIMTATEIbHON JAEATEIbHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKMMH, COLUOKYJIbTYPHBIMH, AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJA€aJaMH POCCUKMCKOIO TPaXkIaHCKOro OO0IIecTBa, NPUHATHIMH B
olmiecTBe HOpPMaMHM U MpaBWJIAMU [OBEACHUS, CIOCOOCTBYIOLIMMH IIpOIeccCaM CaMOIO3HaHMS,
CaMOpPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH OOYUYaIOIIUXCSI.

JIMdHOCTHBIE PE3yNbTaThl OCBOSHUS IMpeaMeTa «XUMHUS» OTPaXKarT CHOPMUPOBAHHOCTH OMBITA
MO3HABATEIbHON U MPAKTUYECKOH JEATeTbHOCTH 00ydYaloluXcsl M0 pealn3aluy MPUHATHIX B 0OIIecTBe
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS:

0CO3HAHMsI 00YUYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBAKCHUS K 3aKOHY U
IIPABOIOPAIKY;

MPEJICTaBICHUSI O COLMATbHBIX HOPMAaX M MpaBUjIaX MEKINYHOCTHBIX OTHOILIEHUHN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW AEATEIHHOCTU IPU CO3/IaHUH YUEOHBIX IPOCKTOB, PEIICHUHN
y4eOHBIX ¥ MO3HABATEIHHBIX 33/1a4, BHITOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThl OPYTHX IMpHU
aHaJIM3€ Pa3IUYHbBIX BUJIOB YUeOHOIl 1eATeNbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEUI0 OTEUECTBEHHOW XUMMUH;

yBa)XEHUsI K MpoOIleccy TBOpPUECTBa B 00OJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAyKH €CTh PE3yJbTaT IJIUTENIbHBIX HaONIOAEHUN, KPOMOTIUBBIX
HKCIIEPUMEHTAJIbHBIX TIOUCKOB, MIOCTOSTHHOTO TPY/a YYEHBIX U MPAKTUKOB;

MHTEpeca U IO3HABATEIbHBIX MOTHBOB B IOJIYYCHHHM W TOCIEAYIOUIEM aHanu3e UH(GOpMAIMU O
MEePEOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;



CITOCOOHOCTH OIICHWBATh CHUTYallMH, CBS3aHHBIC C XWMHYECKUMHU SIBIICHUSIMH, U TPUHUMATH
OCO3HAHHBIE PEUICHUs], OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLICHUBAThH CBOE MOBECHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3ULIUIA HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHME MOCIIEACTBUI ITHX MOCTYIKOB;

4) popMupoBaHUS KYJbTYPHI 310POBbS:

MOHUMAaHUS IEHHOCTEN 3/J0POBOTO U OE€30MacHOT0 00pa3a KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

coOroIeHns TIpaBuiI 0€30MacHOr0 OOpaIIeHHs C BEIIECTBAMH B OBITY, TTOBCEIHEBHON XKU3HU U B
TPYAOBOM AEATEILHOCTH;

MOHMMAHUS IIEHHOCTU TPAaBWJI WHAMBUAYAJILHOTO U KOJUJIEKTUBHOTO O€30MACHOTO TOBEJICHUS B
CUTYaIUSAX, YTPOXKAIOLUIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUSA MOCJCACTBUIN U HENPUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTHKOB,
KypeHus);

5) Tpyn10BOro BoCHUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTUA B y4€OHO-UCCIIEIOBATEIBCKOM ACSITEILHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUICCKUX 3a]1a4 COIMATLHON HAIIPABICHHOCTH (B
paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HM3yYEHUIO MPOQECCHil pa3IMYHOrO poJa, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHUS PEMETHBIX 3HAaHUH TI0 XUMUU;

YBaXXEHUS K TPYAY, JIOAIM TPyJa U pe3yJbTaTaM TPYIOBOH JACSATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJbHONH TpaeKTOpUM oOpa3zoBaHMs, Oymyieit
npodeccuu W peaau3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) IKOJI0OrM4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOMICHUS K IPUPOJIE, KaK UICTOYHHKY CYIIECTBOBAHMUS KU3HH HA
3emie;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa OJKOJOTHYECKHUX TMPOOJIeM, BIUSHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE NMTPUPOJAHON U COLIMATILHOM CpEbI;

OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BAaHUS JOCTHKCHHM XHUMHUU JUISI PEUICHHS BOIPOCOB
palloOHATBHOTO MPUPOAOIIOIH30BAHNS;

AKTUBHOTO HENPUATHUS JEUCTBUM, MPUHOCAIIMX BpEJ OKPYKAIOWIECH MPUPOAHON Cpelne, yMEHUs
MIPOTHO3UPOBATh HEOJArONPHUATHBIE SKOJOTHYECKHE TOCIEICTBHS MPEANPUHUMAEMBIX JICUCTBUN U
npeaoTBpanaTh ux;

HaJIUYMs Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUICHHS], IKOJIOTHYECKON KYIbTYphI, ONBITA AESITEIILHOCTU
9KOJIOTUYECKOW  HAINpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBAaTbCS MMM B  IO3HABaTEIbHOM,
KOMMYHUKATUBHOHN M COITUATBHOM MTPAKTUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO TPOTUBOCTOSTH UACOJIOTUH
xemo¢poOuu;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 0OIIIECTBEHHOU MPAKTHUKH;

MOHUMAaHUS CHEU(PUKA XUMUAU KaK HAyKH, OCO3HAHUS € polii B (OPMUPOBAHUU PAIIMOHATHLHOTO
HAyYHOTO MBIIIICHUS, CO3[JaHUM I[IETIOCTHOTO TPEACTaBICHUs 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
MPUPOJLI M YEJIOBEKa, B MO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEH W pEelIeHWH MPOOJIEM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO0OW 3HAYUMOCTH XHUMHU JJIi COBPEMEHHOW IIMBWIIM3AIMH: B €€
T'YMaHHCTUYECKOH HANPaBJICHHOCTH U BA)KHOW POJIU B CO3/1aHUU HOBOW 0a3bl MaTepUAIIbLHOW KYJBTYpHI,



pelIeHNH TI00ATBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHSI UEIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKOM,
NUIIEBOM M 3KOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIIEYCHUN YCIOBUN YCIIEUITHOTO
TpyZa ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KKOT0 YJieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHUMAHHS CYIIIHOCTH METOJIOB MTO3HAHMUS, UCIIOIB3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH KCIIOJIb30BaTh IOJydaeMble 3HAHUS JJIS aHaiu3a M OOBSICHEHUS
SBIICHUHM OKPY)KAIOLIET0O MHUpPa M IMPOUCXOAALINX B HEM HM3MEHEHUH, YMEHHs JAeiaTb 00OCHOBAHHBIC
3aKJIIOYCHHUS HAa OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IEJbI0 TMOJTYYEHUS JOCTOBEPHBIX
BBIBOZIOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIB30BaTh XWMHUYECKUE 3HAHMS U PEUICHHS MpoOJieM B
peanbHBIX JKU3HEHHBIX CUTYaIHUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENILCKOM e TEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHUIO, K aKTHBHOMY
TIOJTYYCHUIO HOBBIX 3HAHUI 110 XUMHH B COOTBETCTBHUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSM TpyJa B pa3InYHbIX cepax MpohecCHOHATBHON 1eATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yJbTaThl OCBOCHHUS y4eOHOro MpeaMmeTra «XHUMHUS» Ha YpPOBHE CPEIHETrO
o01rero 00pa3oBaHus BKIIOYAIOT:

3HaUMMbIE s (OPMHUPOBAHHMS ~ MHPOBO33PEHHS  OOYUYAIONMIUXCS — MEKIUCIUILIMHAPHBIE
(MeXnpenIMeTHbIe) OOIICHAYYHbIE TMOHSATHS, OTPAKAIOUINE IETOCTHOCTh HAYYHOH KapTUHBI MHpa H
cnenuuKy METOA0B MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YJHEPIHs,
SBJIEHUE, TPOIECC, CUCTeMa, HAY4YHbIH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHKE, HAOIOIEHUE, U3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

YHHUBEpCaJdbHbIe Y4eOHBIC [EHCTBUS (IIO3HABATEIIbHBIE, KOMMYHUKATHUBHBIC, PETYISTHBHBIC),
obecrieunBarome ¢GopMHpoBaHHE (DYHKIIMOHAIBHOW TPAMOTHOCTH M COLMAIBHONW KOMITETCHIIUU
00ydJaromuxcs;

CIIOCOOHOCTH 00YJAIOIINUXCS UCIIOJIB30BATh OCBOCHHBIC MK ANCIUILTHHAPHEIC, MUPOBO33PEHYECKIEC
3HaHUS M YHUBEPCAJIbHbIC YUeOHBIC IEHCTBHS B TO3HABATEIBHOMN U COLMAIIbHOM MPAKTUKE.

MertanpeameTHble  pe3yabTaThl  OTPa)XkalOT  OBJAJIEHUE  YHHBEPCAaJIbHBIMU  Y4€OHBIMU
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSMU.

OBiajeHNe YHHBEPCAJILHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTUYeCKHE TeCTBUS:

CaMOCTOSITENIbHO (POPMYITUPOBATH U aKTyaIHU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIpeeNATh NN ACSITeNbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUH UX JOCTHUKEHHS, COOTHOCHUTD
PE3YNBTATHI IEATEIBHOCTH C MOCTABICHHBIMH LETISIMU;

UCIIOJIb30BATh MPU OCBOCHUH 3HAHWUN MPUEMBI TIOTUYECKOTO MBIIUICHHUS — BBIICTSTh XapaKTEPHEIC
MPU3HAKW TOHATUN M YCTaHABIUBATh MX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS IS
O0OBSICHEHUS OTIETBHBIX (DAKTOB U SIBICHUH;

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

YCTaHABIMBATh IPUUNHHO-CIICICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, MO aHAJOTHH), BBISABIATH
3aKOHOMEPHOCTH M TPOTHBOPEYUS B pPACCMATPUBAEMbIX SBJICHHSIX, (OPMYNIHpPOBATh BBIBOJABI H
3aKJIIOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS, UCIIONb3YEMbIE B XUMUU CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH,
peoOpa3oBbIBaTh MOJEIbHbBIE MPEICTaBICHHUS — XUMHUYECKUNA 3HAK (CHMMBOJ) 3JIEMEHTAa, XMMHYECKast
dbopMyna, ypaBHEHHE XMMHUECKON PEaKI[UU — MPU PEIICHUU Y4EOHBIX TO3HABATENbHBIX U MPAKTUYECKUX



3aja4, MPUMEHSTh Ha3BaHHbIE MOJENbHbIC MPEACTABICHUS AJIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aE€MbIX BELIECTB U XUMUYECKUX PEAKIIUI.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METO/I0OB HAYYHOI'O TTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUit;

dbopMynupoBaTh LENU U 33/a4ll UCCIIEIOBAHMS, MUCIOJIb30BaTh MOCTABIEHHBIE U CAMOCTOSITEILHO
copMyIMpPOBAHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTa IO3HAHMS W OCHOBHI JUI (pOpMHpOBaHUS
TUIIOTE3bI 10 IPOBEPKE NPABUILHOCTH BBICKA3bIBAEMBIX CYXACHMI;

BJIa/IETh HABBIKAMU CAMOCTOSATEIHHOTO MNIAHUPOBAHUS U MPOBEICHUS YICHUUECKUX HKCIIEPUMEHTOB,
COBEpIICHCTBOBATh yYMEHHs HAOMI0JaTh 3a XOJOM IIPOIECcCca, CaMOCTOSITENIbHO IMPOTHO3UPOBATH €ro
pe3ynbTar, (GopMyaHpoBaTh OOOOIIEHHS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YJIbTAaTOB
HCCJICIOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOICTaHHON padoTe;

IpUOOpETaTh OMBIT YYCHUYECKOW HCCIIENOBATEILCKON U MPOEKTHOM NEATeNbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHUCKY METOJOB pEIICHMs] MPaKTHUECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOI0B IO3HAHUS.

3) pabora ¢ nHpopManmeii:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HHGOpMaluu (HAay4yHO-TIONMYJSpHAs JHUTepaTypa
XUMHYECKOT0 COJIEep KaHUsl, CIIpaBOYHbIE 1MocoOusi, pecypcbl MHTepHeTa), aHanu3upoBaTh WH(OPMALIKIO
pa3IuyHBIX BUAOB U (OpPM MPEACTABICHMS, KPUTHYECKHM OIICHUBATh €€ JIOCTOBEPHOCTb H
HEIPOTUBOPEUUBOCTE;

(bopMynUpOBaTh 3aMpoChl U MPUMEHATh Pa3jIMYHbIE METOJIbI MPU MOUCKE U 0TOOpEe MH(POpMAIHH,
HEOOXOIUMOM ISl BHITOTHEHUS Y4eOHBIX 3a/1a4 ONpPeeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HUCIOJb30BaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJNOTHH U
Pa3IUYHbBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpecTaBieHns HHGOpMarH (CXeMbl, Tpaduku,
JMarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KAayecTBE CPEACTBA MpHU paboTe ¢ XMMUYECKOH HH(pOopManueit:
OPUMEHATh MEXIpeaIMeTHble ((pu3nueckue W MaTeMaTU4yecKue) 3HAaKM W CUMBOJBI, (HOPMYIIHI,
ab0peBHaTypBl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

OBJ1aieHNe YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

3aJaBaTh BOMPOCHI IO CYLIECTBY OOCY)XTaeMOM TeMbl B XOJ€ JAMANOra W/WINM JUCKYCCHUH,
BBICKa3bIBaTh WJEH, (HOPMYIHPOBATH CBOM MPEIIOKEHHS OTHOCHUTENHBHO BBITIOJHEHUS MPEAIOKEHHOM
3a]a4u;

BBICTYNIaThb C IIPE3€HTAlMEN pe3ylbTaTOB IO3HABATEIBHON JAEATEIBHOCTH, IOJIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPHU BBIIOJIHEHUHM XUMHYECKOI'O 3KCIIEpUMEHTA,
MPAKTUYECKON pabOThI MO UCCIIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIECTB, peain3alui y4eOHOTO MPOeKTa
U (OpMyIHpPOBaTh BBIBOJBI 110 pe3yabTaTaM MPOBEAEHHBIX HCCIEI0BAaHUHN MyTEM COTJIACOBAHMSI TIO3HUIIMMA
B X0/1¢ 00CYX/1eHUsI 1 0OMeHa MHEHHSIMH.

OBiiaieHNe YHHBEPCAIbHBIMH PeryJssTUBHBIMU 1€l CTBUSMU:

CaMOCTOSITENILHO JIAaHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATENIBHYIO I€ATEIbHOCTD, OMPEIEsisl
e€ 1eNH U 3a/1a4M, KOHTPOJIMPOBAThH U IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH MpeJiaraéMblil alTOPUTM
JIeMCTBUI TPU BBIIOJHEHUN y4eOHBIX M HUCCIIEAOBATENBLCKUX 3a/1a4, BRIOMpaTh Hanbosee 3eKTUBHBIN
CHOCcO0 MX PEHICHUs C YUETOM MOTYUYECHHUsI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIIECTBIISATh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE CaMOaHaIM3a U CAaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI



10 KUIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPAXKaIOT:

c(hOopMUPOBAHHOCTH MIPEICTABIICHUI O XUMHYECKOU COCTABIIAIOIICH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, POJIM XUMHHU B MIO3HAHUU ABJIEHUIN PUPOJIBL, B POPMUPOBAHUYU MBIIUICHUS U KYJIbTYPhl TUYHOCTH,
e€ (QYyHKIIMOHAILHON TPaMOTHOCTH, HEOOXOAMMOM ISl PEeUICHUS MPAKTUYECKUX 3a7ad U IKOJOTHUECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHOI cpene;

BJIQJICHUE CUCTEMOW XUMHYECKHX 3HAaHMM, KOTOpas BKIIIOYAET: OCHOBOMOJATaloIIue MOHSITHS
(XMMUYECKUIl ~ DJIEMEHT, aToM, DJEeKTpOHHas 00oJoYka aToMa, MOJIEKYyJla, BaJIEHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XUMHYECKast CBS3b, CTPYKTYpHas opmyna (pa3BEpHyTas U COKpaméHHas),
MOJIb, MOJIIpHasi Macca, MOJSIPHBIA OOBEM, YIIepOIHBIA CKeleT, (PyHKIMOHAIbHAs TpYIa, pauKall,
U30MEpPHUsI, U30MEPhI, TOMOJIOTUYECKUN Psil, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOI U a30TCOJEpIKallue
COEIMHEHUSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIUHEHUS); TEOPUU U
3aKOHBI (TEOPHS CTPOCHHUS OpraHnYecKux BemecTB A. M. ByTiepoBa, 3aK0oH cOXpaHEHHUs! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHUH; MHUPOBO33PEHUYECKME 3HAHHUA, JIKAIIUE B OCHOBE
MOHMMAHUS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SIBICHUH, (DAaKTOJIOTMYECKHE CBEICHUS O
CBOICTBax, COCTaBe, MOTYYEHUH M O€30MacCHOM HCIOJIb30BAHUN BaKHEHIIMX OPraHUYECKHX BEIECTB B
OBITY U IPAKTUIECKON ACITETLHOCTH YEIIOBEKA;

c(OpPMHUPOBAHHOCTh yYMEHHI BBIABISATH XapaKTEPHBIC TMPU3HAKN TIOHATHUN, YCTaHABIUBATh HUX
B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLME TIIOHSATUS MpPU OIUCAaHUM COCTaBa, CTPOCHUS U
MPEBPAILICHU OPraHUYECKUX COCTMHEHUN;

c(OPMHUPOBAHHOCTh yYMEHUW HCIOJIB30BaTh XHUMHUYECKYI0 CHMBOJIMKY JUISI COCTAaBJICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaIIEHHOW) (OpMyNT OpPraHMYECKHUX BEIIECTB U
YpaBHEHUH XHMHUYECKHUX pEaKIMi, H3rOTaBIMBaTh MOJEIH MOJEKYJ] OpPraHMYECKHUX BEIIECTB IS
WUTIOCTPAIIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(OpMHUPOBAHHOCTh YMEHUW YCTAaHABIUBAThH MIPUHAIJICKHOCTh N3YUYEHHBIX OPTraHMYECKHUX BEIICCTB
10 MX COCTaBYy M CTPOCHUIO K ONpPEAeIEHHOMY Kilaccy/Tpymnne coeAMHEeHuH (YrieBoJopobl, KUCIOPOI U
a30TCOJEpIKAIINE COEIUHEHUS, BBICOKOMOJIEKYJISPHbIE COEQUHEHHs), JaBaTb KM Ha3BaHUA IIO
cucreMarnueckor HomeHkiatype (IUPAC), a Taxke mpuBOAWTH TPUBHAIBHBIE HA3BaHUS OTIEIBHBIX
OPTaHWYECKUX BEUIECTB (ITWJICH, TMPOMMIIEH, AaleTUieH, OSTUJICHIIUKONb, TJIHIEPUH, (eHom,
dbopManbaerua, aneTalbIeru, MypaBbUHAs KHCIOTA, YKCYyCHas KHCIIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBAas KUCJIOTA, II0K03a, GPYyKTO3a, KpaxMas, LeIi0103a, TIUIHH);

c(OpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUABI XUMUYECKON CBSI3U B OPTaHUYECKUX COEIMHEHUSX
(omMHaApHBIEC U KpaTHBIE);

c(OpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUS TEOPUH CTPOSHUSI OPTaHUYIECKUX BEIIECTB A.
M. BbytnepoBa st 00BSCHEHHs] 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS;, 3aKOH
COXPaHEHUS MaCChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPH30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE U XUMHUYECKHUE
CBOMCTBA TUIHMYHBIX MPEICTABUTEINEH PA3TUUHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, ITUJICH,
MIPOMHJICH, aleTuiIeH, OyranueH-1,3, mMerunOyragueH-1,3, O€H30JI, METAHOJ, ATAHOJ, ATHJICHTJIHKOJb,
[JIMLEPUH, (EeHOJ, aleTalbIeru, MypaBbUHas U YKCYCHasl KUCJIOTHI, IIIOKO3a, KpaxMmal, LIeJUII0JI03a,
AMUHOYKCYCHasi KHUCJIOTa), WJUIIOCTPUPOBATh TEHETHUYECKYIO CBS3b MEXJIY HHUMHU YypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH C HCIIOIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTepHU30BaTb MCTOYHUKH YIJIEBOJOPOIHOTO ChIphs (HEQTH,
NPUPOIHBIA Ta3, yrojib), CHOCOOBI WX TMepepabOTKH W MPAKTHUYECKOE TNPUMEHEHUE TMPOIYKTOB
nepepadoTKH;



c(OpMUPOBAHHOCTh YMEHHI MPOBOAMTH BBIUMCICHUS 1O XHWMHUYECKUM YpPaBHEHUSIM (Macchl,
00B€Ma, KOIMYECTBA HMCXOJHOTO BEUIECTBA WM TMPOAYKTAa PEAKIMU O HM3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIESCTB WIIH MPOJYKTOB PEAKIIUN);

c(OpMHUPOBAHHOCTh YMEHH BIIaJIeTh CUCTEMON 3HAaHUH 00 OCHOBHBIX METOJaX HAy4YHOTO TO3HAHUS,
UCIOJIb3YEMBIX B XUMHH MPU HW3YYEHHMH BEIIECTB M XMMHYECKHX sIBJICHUI (HaOnIofeHue, u3MepeHue,
AKCIIEPUMEHT, MOICTTUPOBAHUE), UCIIOIH30BATh CUCTEMHBIC XUMUUYECKUE 3HAHUS IJISl IPUHSITHSI PEUICHHIA
B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMHU U X IPUMECHECHUEM;

c(hOpMUPOBAHHOCTh yMEHHMH COOJIIO/IaTh TMpaBWJIa TOJB30BAHUS XUMHUYECKON TMOCYI0N U
7a00paTOpHBIM 00OpPYIOBaHWEM, a TaK)Ke TMpaBHJIa OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOTHITH XUMUYECKHI SKCTIEPUMEHT (IIPEBpPAIICHUS
OpraHMYECKUX BEIIECTB MPU HArpeBaHUM, MOITYYCHHUE STHIICHA U U3YUYEHHE €ro CBOMCTB, KaueCTBEHHBIE
peakuuy OpraHM4YeCcKUX BEIECTB, AeHATypauus OEIKOB MPH HAarpeBaHUU, I[BETHBIE peaklnuu OElKOB) B
COOTBETCTBUU C MPaBUIAMH TEXHHKU O€30MaCHOCTH MPHU OOpAIICHHH C BEUIECTBAMH U JIAOOpATOPHBIM
00opy/IoBaHUEM, MPEACTABIATh PE3yIbTAThl XUMHUYECKOTO IKCIIEPUMEHTa B (OpMe 3aluCH YpaBHEHHIA
COOTBETCTBYIOIIMX peakluii U (OpMyIupPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUI KPUTUYECKU aHATU3UPOBATH XUMHUECKYIO HH(DOPMALINIO, TOTydaeMyto
U3 pa3HbIX UICTOYHHUKOB (Cpe/ICTBA MAacCOBOM MHpopMaIuu, IHTepHET u Apyrux);

c(OpPMHUPOBAHHOCTh YMEHUH COOJIIO/IaTh MpaBUiia SKOJOTHYECKH 1eJIeco00pa3HOro MOBEJACHUS B
OBITY M TPYIOBOM NEATENHHOCTU B LIETSX COXPAaHEHHUS CBOETO 3/I0POBBS U OKPYXAlOIIeW MpUpOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JIEHCTBUS Ha >KMBbIE OPraHU3MblI OMpPENEIEHHBIX OpPraHUYECKUX
BelecTB, MoHUMas cmbicn mokazartens [IJIK, ToscHATH Ha mpuMepax CrmocoObl YMEHBIICHHS H
MPEIOTBPAIICHHS UX BPEIHOTO BO3JACHCTBUS HA OPTAaHU3M UEIOBEKa,

JUISL 00YYAIOIIUXCSl C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbsI: YMEHHE NMPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKHUX SBJICHUII;

JUTSI CIIETIBIX U CTA0OBUISAIINX O0yUYAIONINXCS: YMEHHE UCTIONB30BaTh PENbe)HO-TOUCTHYIO CHCTEMY
o0o3Hauenwuii JI. bpaiins 1u1st 3anucu XuMuaeckux Gopmy.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHuYecKass XMMHUS OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHUYECKOW COCTaBISAIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBJICHUM MPHUPOABI, B (POPMUPOBAHUM MBILIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOHW Ui pEelICHHs MPAKTHUECKUX 3a7ad |
IKOJIOTHYECKHA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHON Cpesie;

BJIAQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpPAs BKIIIOYAET: OCHOBOIIOJATaroIIMe MOHITHUS
(XMMHUYECKHUIl JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JeKTpOHHBIC OPOUTATH AaTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIPHBIA O00BEM, BAJIGHTHOCTb, 3JEKTPOOTPUIATEIILHOCTh, CTEIICHb OKHCICHUS, XUMHYECKas CBS3b
(koBaJIeHTHAs, MOHHAs, METAJUTMYECKAasi, BOAOPOIHAS), KPUCTAJUIMYECKAsT PEIIETKA, TUIBI XUMUYECKHX
peakui, pacTBOpP, 3JIEKTPOJUTHI, HEINEKTPOJUTHI, AIEKTPOIUTUYECKAs IAUCCOLMAINS, OKHCIUTEND,
BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKON pEaKIMH, XUMUYECKOE PAaBHOBECHE); TEOPHH U 3aKOHBI (TEOpHUs
ANEKTPOIUTUYECKON AUCCOUALnK, epuoanueckui 3akoH . 1. MeneneeBa, 3aK0OH COXpaHEHUS! MACCHI
BEILECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS SHEPIUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHNUS, JIEKAIIME B OCHOBE TOHUMAHUS TPUYUHHOCTU
U CHUCTEMHOCTU XMMHUYECKHUX SIBJICHHM, (PaKTOIOTHYECKUE CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJyYeHUU U
0€30MacHOM HCIIONB30BAHUHM BAXKHEHIIMX HEOPTaHWYECKUX BEIIECTB B OBITY H MPaKTUYECKOM
JIeSATETbHOCTH YEJI0OBEKa;



c(OpMHUPOBAHHOCTh YMEHUM BBIABIATH XapaKTepHbIE MPU3HAKH TMOHATUN, yCTaHABIMBATh HUX
B3aUMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOLIUE MOHSITHS MPU ONMMCAHUN HEOPTaHUUYECKUX BEIIECTB U MX
IIPEBPALLCHU;

c(OpMHUPOBAHHOCTh YMEHHUM HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY JJIsi COCTaBlieHUs (hopmyin
BEIIIECTB M YPaBHEHUN XUMHYECKUX peakinid, cuctematudeckyto HomeHkaatypy (IUPAC) u tpuBnanbHbIe
Ha3BaHUs OTIEIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbll ra3, YIJEKHCIbIA ra3, amMMHak, raméHas
U3BECTh, HEral€Has U3BeCTh, MUTHEBAS COJA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUH ONpPENeNsTh BaJCHTHOCTh U CTENEeHb OKHUCICHUS XUMHUYECKUX
9JIEMEHTOB B COEQUHEHHUSX PAa3JIMYHOIO COCTaBa, BUJ XUMHYECKOW CBsI3UM (KOBaJEeHTHAas, HOHHAf,
MeTaJuInuecKasi, BOAOPOIHAS) B COCAMHEHUSAX, TUI KPUCTAUIMYECKON PEHIETKA KOHKPETHOTO BEILIECTBA
(aroMHasi, MOJEKyIspHas, WOHHAas, MeETAIUIMYecKas), XapakTep Cpeasl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COETMHEHMUI;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH NMPUHAAJIE)KHOCTh HEOPraHWYECKUX BEIIECTB IO UX
COCTaBY K OMpeAeNEHHOMY KIIACCy/TpyINe COSAMHEHH (IIPOCThIE BEMIECTBA — METAJUIBl U HEMETaJLIbI,
OKCHJIbl, OCHOBAHHUS, KUCIIOTHI, aM(OTEPHBIE TUIPOKCHIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHHM PAaCKPBIBATh CMBICT Tlepuoanueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OObSICHUTEIbHYIO U TPOTHOCTUYECKYIO (PYHKIINH;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTEepPH30BaTh OJIIEKTPOHHOE CTPOCHHE AaTOMOB XHMMHUYECKUX
anemeHTOoB 1-4 mnepuonoB Ilepumonnueckoir cucrembl xumuueckux siaemeHToB /. M. Menneneesa,
UCIIONIB3Ysl TOHATHS «S-, P-, O-37eKTPOHHBIC OpPOUTAINY, «IHEPreTUYCCKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHHH T10 eproaM U rpymnmnam
[Iepuonnueckoit cucrembl xumuyeckux 3semeHToB . 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHME T€HETUYECKOW CBS3H
MEXy HEOPraHU4ECKMMHU BEIIECTBAMU C TIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XMMUYECKUX PEAKIINA;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUITUPOBATH XUMUUECKHIE PEAKIINH M0 PA3IMYHBIM IMPU3HAKAM
(4MCcy M COCTaBYy pearupyrollux BeEHIECTB, TEIIOBOMY 3((}eKTy peakuuu, HU3MEHEHHUIO CTeleHei
OKHCJICHUS 3JIEMEHTOB, 0OpaTUMOCTH PEaKIUH, YIaCTHIO KaTaau3aTropa);

c(OpMUPOBAHHOCTh YMEHHMM COCTaBJIATh ypaBHEHUS pEaKUUd pa3jIMYHbIX THUIIOB, MOJHBIE H
COKpaIIEHHBIC YPABHEHHSI PEAKINIl HOHHOTO OOMEHA, YUUTHIBAS YCIOBUS, PU KOTOPHIX 3TU PEAKIIUU UITYT
JI0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIHMH, IOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB
Pa3JINYHBIX HEOPTaHUYECKUX BEILIECTB, PACIIO3HABATH ONBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIIUE B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peaKLuit;

c(OpMUPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW peakuuu OT
pasnUYHBIX (HAaKTOPOB; XapakTep CMEIICHUS XMUMHYECKOTO PABHOBECHS B 3aBHUCHMOCTH OT BHEITHETO
Bo3eiicTBus (nmpunnum Jle [llarense);

c(OpPMHUPOBAHHOCTh YMEHHMHM XapaKTepHU30BaThb XHWMHUYECKHE IIPOLECCHI, JeXKallle B OCHOBE
MPOMBIIIIIEHHOTO MOJIYYeHHs CEPHOM KUCIIOThI, aMMHUaKa, a Takke chopMHUpOBAaHHOCTH MPECTABICHUHN 00
00IINX HAYYHBIX TPUHIUIAX U YKOJIOTHYECKUX MPoOIeMax XUMHUECKOTO TPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHU TPOBOJAUTH BHIYHCICHUS C UCIIOIH30BAHUEM MOHSATHUS «MACCOBAsl OIS
BEIIECTBAa B pacTBOPE», O0BEMHBIX OTHOUICHHU Ta30B MPU XUMUYECKUX PEaKIMIX, MacChl BEIIeCTBa MIIH
00BEMa razoB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WX 00BEMY OJHOTO M3 YYacTBYIOIIUX B
peaKuuu BEIIECTB, TEIIOBOro 3(PQeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB,
MPEBPAILCHHS U COXPAHEHUS YJHEPTUU;



c(hOpMUPOBAHHOCTh yMEHHH COOJIIO/aTh TpaBWJIa TOJB30BAHUS XUMHUYECKON TMOCYI0N U
7a0opaTOpHBIM 000pYIOBaHMEM, a TakKXKe IMpaBWia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBIMOJHATH XUMUYECKUN SKCIIEPUMEHT (Pa3JIoKEeHUE
NIEPOKCH/Ia BOAOPOA B IPUCYTCTBUH KaTaIM3aTopa, OTMPEICICHUE CPEIbl PACTBOPOB BEIIECTB C IIOMOIIHIO
YHHUBEPCAJIBHOTO HMHIWKATOPa, BIMSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOH peakIiui,
peaxI HOHHOTO 0OMEeHa, KadyeCTBEHHbBIE PEaKINK Ha Cylb(]aT-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH
aMMOHWUSI, pEeIIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTautb» u «HeMeTaribl») B COOTBETCTBUU
C MpaBWJIAMU TEXHHUKHU O€30MaCHOCTH MPHU OOPAIIEHUHU C BEUIECTBAMHU M J1a00paTOPHBIM 000PYIOBAHHUEM,
IPEICTaBIATh PE3YNbTAaThl XUMHUECKOTO SKCIIEPUMEHTa B (JOpMe 3alIUCH YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii u GopMyIHpPOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHATH3UPOBATh XUMHUECKYIO0 HH(DOPMAITHIO, TIOTy9IaeMyI0
U3 Pa3HBIX UCTOYHUKOB (CPECTBA MACCOBOW KOMMYHUKAIH, IHTEpHET U IPYyTHX);

c(OpPMHUPOBAHHOCTh YMEHUH COOJIIO/IaTh MpaBUiia SKOJOTHYECKH I1eJIeco00pa3HOro MOBEJACHUS B
OBITY U TPYIOBOH AEATENBHOCTH B LIEISIX COXPAHEHMS CBOETO 3J0POBBS M OKpYXKarolled NpupoaHOi
Cpelbl, OCO3HABATh OIACHOCTh BO3JICHCTBUS HA JKUBBIC OPTaHU3MBI OINPEICIIEHHBIX BEIIECTB, TOHUMAs
cmbici nokazarens [1/IK, mosicHsATh Ha mpuMepax crocoObl YMEHBIICHHS U TPEIOTBPAICHHS X BPETHOTO
BO3/ICUCTBUS Ha OPTaHU3M UYEJIOBEKA;

I 00yYaroIUXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsSI: YMEHHUE MPUMEHATH 3HAHUSA 00
OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SIBIICHHIA;

JUTSL CIIETIBIX U CITA00BHISIIAX O0YUYAIOMIMXCS: YMEHUE HCIIOB30BaTh Pelbe(PHO-TOUCUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiins 1u1st 3anucu XuMuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE

HaunmenoBanue

Ne (undposbie)
pas3ac/ioB U TEM Konrtpoabnbie IIpakTnueckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMmbl padoTsI padoThbI

pecypcsl

Pazgea 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMUM

[Ipenmer
OPraHUYeCKOU
xumuu. Teopus
11 CTPOCHUS 3
OpraHUYECKUX
coenuHenni A. M.
bytneposa

Hroro no pazneny 3

Pa3znea 2. YrieBoaopoanbl

[Ipenenbusie
2.1 YTJI€BOJOPOABI — 2
aJIKaHbI

Henpenenbhbie
YTJIEBOJOPObBL:
AJIKEHBI,

2.2

AJIKaAUCHBI, aJIKWHBI

ApoMatnueckue
YIIEBOIOPOABI

2.3

[Ipupoansie
UCTOYHUKHU

24 3 1
YIJI€BOIOPOAOB U

uX mepepadoTKa

Hroro no pazneny 13

Pasznen 3. Kucaopoacoaep:kamnue oprannyeckue coeJuHeHust

3.1 Cruptel. @enon 3
AJNLIEernael.
3.9 KapGonossie 7 1
KHCIOTHI. CIIOKHBIE
3UpHI
3.3 VriaeBoasl 3 2
Hroro mo pazaeny 13

Pa3nes 4. A3oTcogepskanue opraHu4ecKue coeJHHeHH




AMUHEL

4.1 AMWHOKHCIIOTEL. 3
benkn
Hroro no pazneny 3

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeAHHEHUSA

51 [TnacTmaccel. 5
' Kayuyku. Bonokna
Hroro no paszneny 2
OBIIEE KOJIMYECTBO
YACOB I10 34

I[TPOTPAMME




11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanme
Ne (mndposbie)
pa3aesioB U TeM Koutpoabsnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMMbl padoThI padoTsI
pecypcsbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
CtpoeHune aTOMOB.
[lepuonnueckuii
3aKOH U
11 [Iepronnueckas 3
cucrema
XUMHYECKHUX
anemenToB 1. 1.
Menneneena
Crpoenue
BEIIECTBA.
1.2 4
MHoroob6pasue
BEIIECTB
13 XuMHu4eckue 6 1 1
peakiuu
Hroro mo pazaeny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertasis 6 1
2.2 Hemeramisl 9 1
CBs3b
53 HEOPraHUYECKUX U 5
OpraHUYECKUX
BEILECTB
Hroro mo pazaeny 17
Pa3zgen 3. Xumus 1 ;Ku3HbL
3.1 XUMMS U )KU3HDb 4
Hroro mo pazaeny 4
OBIIEE KOJIMYECTBO
YACOBIIO 34 2 3
[MPOT'PAMME




ITHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE

Ne JlaTa

uudgposbie
n/  Tema ypoka Bcer Kontpoabn = IlpakTuuec H3Yy4eH

o0pa3oBaTesibH

n 0 ble padoThI KHe padoThI us
ble pecypchl

[Ipenmer
OpraHNu4ecKou
XUMHH, €€
BO3HUKHOBEHHE,
pa3BUTHE U
3HAYEHUE

Teopus crpoeHust
OpPraHUYECKUX
coenuHeHuit A. M.
byrneposa, eé
OCHOBHBIC
MOJIOKEHUS

[IpencraBnenue o
KJIacCU(pUKaLUN
OpPraHUYECKUX
BCIIECTB.
Homenxkmnarypa
(cucremaTudeckas)
Y TPUBUATbHBIE
Ha3BaHU
OpraHUYECKUX
BEIIIECTB

AJIKaHEI: cOCTaB U
CTpOEHHE,
TOMOJIOTUYECKUU

paa

MertaH u 3TaH —
MPOCTEUIIINE
MpEICTaBUTENU
aJKaHOB

AJIKEeHBI: COCTaB U
CTPOEHHE, CBOMCTBA

DTWIEH U IPONUIIEH
— MpoCTeNIIne
IIPEICTaBUTENHN

AJIKCHOB




[IpakTnueckas
pabora Ne 1.
«[Tonyuenne
STUJIEHA U U3YYEHHE
€ro CBOMCTB»

AJnKaaueHbl.
byraguen-1,3 u
MeTunoyraaueH-1,3.
[Tonyuenue
CHHTETHYECKOTO
Kay4yyKa U pe3uHbI

10

AJKWHBI: COCTaB U
0COOCHHOCTH
CTPOCHUS,
TOMOJIOTHYECKUI
psan. Auerunes —
MPOCTEUILIHI
MpeACTaBUTEb
AJIKWHOB

11

Brrancnenus no
YpaBHEHUIO
XUMHYECKOM
peakiuumn

12

ApeHbl: 6eH301 U
TOJIYOJI.
TokcUYHOCTH
apeHoB

13

I'eneTmueckas CBA3b
YTJIEBOJIOPOJIOB,
MPUHAJISKAIINX K
paBJII/I‘IHBIM KjiacCaM

14

[Tpupoansie
WUCTOYHHUKH
YIIIEBOAOPOIOB:
MPUPOIHBIN Ta3 U
MOy THBIC
He(TSHBIC Ta3bl,
HE(PTH U IPOAYKTHI
e€ mepepaboTKu

15

[Tpupoansie
HUCTOYHUKH
YIJIEBOJOPOIOB:
IIPUPOJHBIN a3 u
MIOMYTHBIE




He(TSHBIC Ta3bl,
He(pTh ¥ MPOAYKTHI
e€ mepepaboTKu

16

KoHnTponbHas
pabota mo pazgeny
«YTIIEeBOIOPOABD)

17

[Ipenenvubie
OJHOATOMHEIC
CIIUPTBIL: MCTAHOJT U
3TaHOJ.
Bonopoanas cBs3b

18

MHoroaTtoMHBIS
CIHUPTHI:
STHUJICHTJINKOJIb U
TIIALEPUH

19

@DeHOoJI: CTpOEHHUE
MOJIEKYIbI,
¢duznyeckue u
XUMHUYECKUE
CBOMCTBA,
MIPUMEHEHHE

20

Anpaernanr:
dbopManbaerua u
areTagbIeTu/I.
Aneron

21

OIHOOCHOBHEIE
npe;[eanLIe
KapOOHOBBIE
KHUCJIOTHI:
MypaBBI/IHaH n
YKCyCHas

22

[IpakTnueckas
pabota Ne 2.
«CBoiicTBa
pacTBopa yKCyCHOU
KHCJIOTBI»

23

CreapuHoBas u
OJIECUHOBAaA
KHCIIOTHI, KaK
npeaACTaBUTCIIN
BBICIITHX
KapOOHOBBIX KHCIIOT




24

MpI1a KaK coau
BBICIIIMX
KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE
NIEUCTBUE

25

CrnoxHble 3¢upbl
KaK MPON3BOJAHbBIE
KapOOHOBBIX
KUCHOT. ['uaponus
CJIOKHBIX 3(PpHrpoB

26

Kupsl: runponus,
IIPUMEHEHHE,
Ouosiornyeckas
POJIb JKUPOB

27

YrieBoasl: COCTaB,
KJaccuuKanus.
Baxneiimne
MIPEICTaBUTEIIHN:
TII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u
LEJITI0JI03a KaK
IPUPOJIHBIE
HOJIUMEPBI

29

KoHnTponbHas
pabota mo pazueny
«Kucnopoaconepxa
1I1e OpraHu4ecKue
COEINHEHUY/
Bcepoccuiickas
MIPOBEpPOYHAs
pabora

30

O061mas
XapaKTepUCTHKA
a30TCOJEepKAIINX
OpraHuYecKux
coeuHeHu /
Bcepoccutickas
MIPOBEpPOYHAs
paborta

31

AMUHEBL: METHJIAMUAH
U aHUJINH




32

AMHHOKHCIIOTBI KaK
ampoTepHbIC
OpraHUYECKUE
COEIMHEHHS, UX
OHOJIOrYeCcKoe
3HAYCHUE.
Ilentunel. beakn
KaK MPUPOIHBIC
BBICOKOMOJIEKYJISIPH
BIC COCIMHCHUS

33

OCHOBHBIE TTOHSTHUSA
XUMHH
BBICOKOMOJICKYJISIPH
BIX COCOUHCHUMN

34

OCHOBHBIE METOJIEI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COCIUHCHUI.
IInacTMacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KJTACC

Ne
n/
n

Tema ypoka

KoanuecTBOo 4acoB

Bce KonTpoibH
ro bIe padoThI

IIpakTnuec
KHe padoThl

JlaTa
H3yYeH
us

DJIeKTPOHHbIE
uudgposbie
oOpa3oBareJib
Hble pecypchbl

XUMUYECKU I
3JIEMEHT. ATOM.
DJIEKTpOHHAA
KOH(pUTYparus
aTOMOB

[Tepuonnueckuii
3aKOH 1
[Tepuonuueckas
CUCTEMA XUMUYECKUX
anemeHToB /[. U.
MeHpenaeeBa, ux
CBA3b C COBPEMEHHOM
TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XHUMHYECKHX
9JIEMEHTOB U X
COETUHEHUH I10

rpynmnam U nepruojam.

3HaueHHUE
MEPUOINYECKOTO
3aKOHA U CUCTEMEI
XAMUYECKHUX
anemeHToB J[.1.
MeHpeneeBa B
Pa3BUTUHU HAYKHU

CrpoeHue BeliecTsa.
XUMHUecKas CBSI3b,
€€ BUJIbI; MEXaHU3MbI
oOpa3oBaHUs
KOBaJICHTHOM CBS3H.
Bonopoanas cBsi3b

BaneHTHOCTD.
DNEKTPOOTPULIATENIBH
octb. CTeneHb
OKHCJICHMS.
BemectBa




MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOEHUSA

ITonstue o
JUCTIEPCHBIX
cucremax. MIcTUHHEIE
1 KOJUIOMTHBIE
pactBopbl. MaccoBas
JTOJISI BEIECTBA B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COETUHEHUN.
I'enernmueckas CBA3b
HEOPraHUYECKUX
BEILECTB, Pa3TUYHBIX
KJIaCcCOB

Knaccudukanms
XUMHYECKUX PEaKIui
B HEOPraHUYECKON U
OpraHNu4eCcKOu
XHAMHUH. 3aKOH
COXpaHEHHUS MacChl
BCIIIECTB; 3aKOH
COXpAHEHUS U
MPEBPAILICHUS
SHEPIruu NMpu
XAMUYECKHUX
peakuusx

CKopoCTh peakiuu.
OO6partumbIe peakiyH.
XHAMHUYECKOE
paBHOBecHE

10

[TpakTrueckas pabota
No 1. «Bnusgnue
pa3IUYHBIX (DAKTOPOB
Ha CKOPOCTb
XAMUYECKOU
peaKIum

11

DIIEKTPOIUTHYECKAS
JUCCOLUAITHSI.
[lonsTHe o
BOJIOPOJHOM




nokasarene (pH)
pactBopa. Peakiuu
HMOHHOTO OOMEHA.
IMaaponus
OpPraHUYECKUX U
HEOpPraHUYeCKuX
BEILIECTB

12

OKuCIUTEIIHFHO-
BOCCTAHOBHUTEJILHBIE
peaknuu. [lonstue 06
ANEKTPOIIH3E
pacriaBoB u
pacTBOpPOB COJIEH

13

KontponbHas padora
10 pasfery
«Teopernueckue
OCHOBBI XUMUM

14

Mertamnsl, ux
MOJIOJKEHUE B
[Tepuonuueckoi
CHUCTEME XMMUYECKUX
anemeHToB /[. U.
MeHpeneeBa u
0COOEHHOCTHU
CTPOCHHUS aTOMOB.
O6mwme puznueckue
CBOMCTBAa METAJIJIOB

15

CrmiaBbl METaJLIOB.
DNEKTPOXUMHUUECKHM
A HanpsHKEHUN
METaJIJIOB

16

XHUMHUYECKHE
CBOMCTBa BaxKHEHIIINX
METaJUIOB (HATpPUH,
KaJInii, KaJIbIIHi,
MarHui, aJJlOMAHHAMN )
U UX COCIUHEHUUN

17

XHUMHUYECKHE
CBOMCTBA XpOMa,
MEJIH U BX
COCTUHEHUN

18

XHUMHUYECKHE
CBOICTBa IIMHKA,




JKeJle3a U UX
COCTUHEHUN

19

[TpakTruyeckas pabora
Ne 2. "Perienue
AKCIIEPUMEHTAILHBIX
3aJ1a4 I10 TeMe
«MeTamie»"

20

Hewmeramisl, ux
IIOJIOXKCHUE B
[Tepuonnueckon
CHCTEME XMMHYCCKUX
anemenToB /l. 1.
Meunneneesa u
0COOCHHOCTH
CTPOEHHUS AaTOMOB

21

dusnyeckue
CBOMICTBA
HEMETAaJJIOB.
AsnoTponus
HEMeTaJIoB (Ha
pUMepe KUCIopo/a,
cepsl, Gpocdopa u
yriaepoaa)

22

XuMudeckue
CBOICTBA T'aJIOICHOB,
CEPBI U UX
COeIMHEHUN

23

XuMHYECKHE
CBOIICTBA a30Ta,
dbocdopa u ux
COeIMHEHUN

24

XuMudeckue
CBOWCTBA yTJIepoa,
KPEMHHS U X
COETUHEHUN

25

[Ipumenenue
BayKHEHIITNX
HEMETAJJIOB U UX
COETUHEHUN

26

O06o061ieHue U
CHCTEMAaTU3alus
3HAHWH 10 TEME
«HemeTamisl».




Breraucnenus 1o
YpPaBHEHUAM
XUMHYECKUX PEaKIui
U TEPMOXUMHUYECKHE
pacdEThI

27

[TpakTruyeckas pabora
Ne 3. «Pemenue
IKCTICPUMEHTATbHBIX
3aJ]1a4 10 TEME
"Hemertammsr"»

28

KonrtponsHas pabora
no TeMaM «MeTaibh»
n «Hemertamie

29

Heopranuueckue u
OpraHUYEeCKUe
KHUCJIOTHI.
Heopranuueckue u
OpraHuyecKue
OCHOBaHUs

30

AmpoTepHbIe
HEOPraHUYEeCKHe U
OpraHUYECKUE
COEIMHEHMUS.
I'eneTmueckas CBA3b
HEOPTraHUYECKHUX U
OpraHUYECKUX
BCIIECTB

31

Ponp xuMuu B
oOecreyeHnu
JKOJIOTHYECKOMH,
SHEPreTUYECKON U
MMUIIEBOM
0e30I1acHOCTH,
Pa3BUTUU MEAUIIHBI

32

[Ipencrasnenus 06
OOIIMX HAYYHBIX
MIPUHIIAIIAX
MIPOMBIIIIJICHHOTO
MOJTy4eHUS
Ba)KHEHIIINX BEIIECTB

33

Yenosek B Mupe
BEILIECTB U
MaTepHuasioB




34

XuMUs 1 310pOBbE
YeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIbHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET






