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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMHM Ha ypOBHE CpeHEro obuero oopasoBanus pazpaboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIXx B DenepalbHOM TrOCYAapCTBEHHOM
oOpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yroMMx
OCHOBHBIE 00pa3oBaTebHbIC IMPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopsbxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpaMMbl 1O XHMHH, K OIPENEICHUI0 OO0Iei
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUSA O0yYaroIUXCs CPEACTBAMU y4eOHOro MpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4eHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBITYCKHUKaMU  00meo0pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHHS U OOLICH KyJIbTYpPbI
YEeJIOBEKa, a TaKK€ DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudyeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o0miero o0pa3oBaHMs CPEACTBAMHU YUEOHOTO IpeaMeTa «XUMHs», COJEpKAHUE M MOCTPOCHHE
KOTOPOI0 ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(UKM HAyKd XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4ETOM OOIIMX
Heseil ¥ NPUHIMIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMH
LIMBUJIM3AMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHKE PallMOHATILHOTO HAYYHOTO MBILIUIEHHS, B CO3[JaHHE 1IETOCTHOTO MPEICTaBICHUS
00 OKpYKaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NIOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa CO3MJaTelbHas, Kak HaykKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0oOUmIMMM LEMSIMM M MPUHLUMIAMH CpeIHEro obmero oOpa3oBaHHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHUs 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» 1 «O011ast 1 HeopraHMyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKM: CUCTEMA 3HAHUM IO HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndyeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMBbI 3HAHUN
IpU M3Y4YEHUHU IpeaMeTa O0ecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHSATHH, 3aKOHOB U TEOPUN XUMUH.



CrtpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeOpraHuyecKas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWNA Ha
ONpEIENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHHU BeEIllecTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUHU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUM BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTHU — OT YTJIIEBOJOPOAOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEepBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKALMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B ImpeaMere «Xumusi» 0a3z0BOro ypoBHSI pacCcMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0Opa3oBaHHUS TEOPETHUSCKUNM MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEeOpraHWYEeCKass XUMHUs» OOYJaAIOIUMCS TPEJOCTABISETCS BO3MOXKHOCTh OCO3HATh
3HaYEHHE TMEPUOJNYECKOr0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIIUH,
riry0Ke TMOHSATh MCTOPUYECKOe W3MEHeHHe (PYHKIMI 3TOro 3akoHa — OT 0O0oOIIaromei 1o
O0BSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomnonHseTcss B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COJEp)KaHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBAlOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YelOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K TIpOIECCY
TBOpPYECTBA B O0OJACTH TEOPUH U MPAKTUUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIMIO U NMPUMEHATH €€ JIJIsl TMOIMOMHEHUS 3HAHUM, PElIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4Jaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUS (PUIOCO(DCKUX HAEH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOTO MUpPa, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUIN MyTEM 3KCIIEPUMEHTA
U pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
OSHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3JIaHUSI HOBBIX TEXHOJIOTHI  MaTepHasIoB.

B muiane pemeHus 3amad BOCHHUTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOyYarOIIHXCs
MPUHATBIE MPOTPaMMON IO XMMHH TIOIXOJIBI K OINPEACIICHUIO COJIEPKAHUS W TOCTPOSHUS
npeaMeTa MpeayCcMaTpuBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUsS MPoOJIeM, IMOMCKa, aHAIIn3a 1
00paboTku uHPOpMAIMH, HEOOXOMUMBIX IS TNPUOOPETEHUS OMbITa TMPAKTHUYECKOH U
HCCIIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTuke nmpenoiaBaHus XMMHH KaKk Ha YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHHH  COJEPKATEIbHON
XapaKTepUCTUKU LeJed HM3y4YeHHs MpeaMeTa HalpaBiIC€HUEM IEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (QOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATEeIbHOCTH 4YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJAbTyphl. C METOAMYECKOM TOYKH 3pEHUs TaKOW TMOIXO0d K
ONPEIETICHUIO LIeJIeH N3YUEHUS IIPEIMETA SIBIISICTCS BIIOJIHE ONPaBJAaHHBIM.

CornacHO aHHOM TOYKE 3pEHMS TJIABHBIMM ILIEJISIMU M3Y4YEHUs NpeaMera «XuUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASITOTCS:



e (QopmupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWH KaK BaKHEWIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIFOUYEBbIE MOHSITHS,
¢dbyHaaMeHTanbHbIe 3aKOHBI U TEOPUM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHUE C UICTOPUEN UX Pa3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluuil, HeOOXOIUMBIX ISl IPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHpE BEILIECTB U XUMHUECKUX SIBJICHUM, UMEIOIINX MECTO B MPUPOJIC, B MPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€JEH U 3a7a4 U3y4EHHUs MpPEIMETa B
porpaMMme Mo XMMHUH YyTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpaszoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOOydeHus,
OpPUECHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHKAa 0O0IIe00pa3oBaTebHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUHU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3a7au.

B cB3m ¢ 3TUM TpU HM3YYEHHH TIpeIMeTa «XUMHUS» JTOMUHUPYIOIIEEC 3HAYCHHUE
PUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OoOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpAa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OYyYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NIl PA3TUYHBIX BUJOB JESTEIBHOCTH: PEIICHUs TPOOIeM,
MOMCKA, aHaimu3a W o00paboTKku WHGOPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJI1 OLEHKU C
MO3UIMI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPTraHN3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [T03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBUM C KU3HEHHBIMH NOTPEOHOCTSIMH, UCIOIb30BaTh COBPEMEHHbIE MH()OpMallMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYyIIpHOU WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U IOTHYECKOTO MBITILICHUS,
HaAOJII0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTHU, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTMUYECKON HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW pOIM B  pEHIEHUH THo0alnbHBIX  MPOOJEeM  palloHaIbHOTO
MPUPOIONOIB30BaHUS, TOMOJHEHUS SHEPreTHYECKUX PEeCypcoB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHUsI OIbITa WCIOJIB30BAHUS MOJYUYEHHBIX 3HAHUN JUISI IPUHATHS
TPAaMOTHBIX PELICHUN B CUTYaIUsX, CBA3AHHBIX C XUMHUUYECKUMU SIBICHUSMH.

B yueGHOM mmaHe cpemaHero o0miero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00nacTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee yuCiIO 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBaHusi, cocraBisier 68 wyacos: B 10 kimacce — 34 4vaca (1 ywac B Hexmenmo), B 11
Kkiacce — 34 gaca (1 yac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHMYECKOl XMMHUHU: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B IIOJYyYECHUHU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrieposa,
e€ OocHOBHbIe NOJNOKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
u3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBnenne o  kiaccudukauum — opraHudeckux  BeuiectB.  HomeHkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAYKHEUIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAlllEHU: 03HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (IJ1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTABUTENIN aJKaHOB: (U3NYECKME U XMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONUIEH — NPOCTEHIINe
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLllN ), TOIYyY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metwnOyraaues-1,3: cTpoeHue, BaXHEHMIINE XUMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
IPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuu TMIPUPOBAHUS, FAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBa (peakLuu
raJIoOTCHUPOBAHUS U HUTPOBAHUSA), INOJIydeHHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmpo6anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKANIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIEBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTkd He(TH: TMeperoHka, KpeKUHT
(TepMuUecKHid, KaTanuTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKy.

DKCcrepuMEeHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX MpEBpAIICHUN: O3HAKOMIIEHUE C
o0pa3iaMu MiIacTMacc, KaydykoB U pe3uHsbl, Kojutekuuu «HepTb» u «Yroiab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MIOJIy4YEHHUE 3TUIIEHA U N3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncrnenuss mo ypaBHEHHIO XWUMHUYECKOW peakuumu (Maccbl, 00bEMa, KOJIMYecTBa
UCXOJIHOTO BEIECTBA WJIM IPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WJIU IPOAYKTOB PEAKIINH).

Kuciaopoacoaep:xaiye oprann4ecKkue coeIMHEHHs

[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (pEakUMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOAAMHU, TOPEHUE),




npuMeHeHue. BogopoaHble cBsI3U MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIA U 3TaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHoOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIHUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBHE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

@DeHol: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIMH),
[IOJIyYEHUE U IIPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHble KapOOHOBbIE KUCIOTH. MypaBbuHAs U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUECKIE CBOMCTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
stepuukanmu), MoiyueHne u mpuMmeHeHue. (CTeaprHOBas M OJEMHOBas KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIEe JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xxupoB. bruonoruueckas poib KHPOB.

YrieBoabl: cocTas, Kiaccuukanus yriieBoaoB (MOHO-, AU- U mojaucaxapubl). [mroko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), oxucieHune amMMmMuauyHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHOBIEHHE, OpOKEHUE TIIIOKO3bI), HAaXOXKJICHHE B IPUPOJE,
npuMeHeHue, ononorunueckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman n nemnono3a Kak npupoaHble noaumepbl. CTpoeHue kpaxmaina U LEJUTI0JIO03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHHN: NPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEeaKIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
cnupToB (B3auMopelcTBue ruuepuHa ¢ ruapokcuaoM Menau(ll)), anpaermnoB (okucienue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(Il), B3aumoneiicrBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnrie 3amaun.

Bbluucnenuss 1Mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOIO BEIIECTBAa MJIM MPOAYKTAa peakluy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIU IPOAYKTOB PEAKIINH).

A3oTcozepikaliie opraHn4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aMm@OTepHble OpraHuyeckue coeauHeHus. dPusnyeckue u
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IiMlKHA). buonormdeckoe 3HaueHue
amuHOKuUCIOT. [lentuasl.

benky kak nmpupoaHbIE BBICOKOMOJEKYIspHbIE coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJKOB: THIPOJIN3, JEHATyparus,
KaueCTBEHHBIC PEaKIINH Ha OCJKH.

DKcrepUMEeHTalbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOIrofeHue u
ONMCAaHHUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHAaTypanusi OEIKOB NpPHU HarpeBaHUU, IIBETHbHIE
peaxiuu OEIKOoB.

BbicokomosiekyasipHbIe COeJUHEHHS

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeIHsAs MoyeKyaspHass macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPHU3ALIUS U ITOJIMKOHICHCALINS.



DKcrepuMEeHTabHbIE METObl M3YUYEHHUsI BELIECTB M UX NPEBPAILCHUNA: 03HAKOMIICHHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanusi MeXnpeaMETHBIX CBS3€H MPU MU3YYEHUH OopraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JIJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (aKkT, THUIIOTe3a, 3aKOH,
TEOpus, aHaju3, CHUHTE3, KiIaccupuKaluusa, TM[EePUOJUYHOCTh, HaONIO/IeHUEe, HU3MEpEeHHe,
HKCIEPUMEHT, MOJICTTMPOBAHUE.

®uznka: MaTepusi, JHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNl0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusM, Ouocdepa, oOMeH BemeCTB B OpraHu3me, (POTOCHHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENIKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATIHLHOTO MUTAHUS, MOIOIIIME CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUA

Teoperuvyeckue 0CHOBbI XUMHMHU

XUMUYEeCKUN 3leMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKA.
DHepPreTUYecKrue ypoBHHU, MTOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anemMeHTsl. OCOOCHHOCTH
pacmpeieieHusi SJIEKTPOHOB MO OpPOUTANSIM B aTOMaX AJIEMEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema XuMHUueckux dieMmeHToB JI. M.
MenneneeBa. CBs3p nepuOaUYEcKOro 3akoHa U Ilepmoanueckoil CHCTEMBl XUMHUYECKHX
sanemeHToB Jl. M. MenzeneeBa ¢ COBpPEMEHHON TEOpUEWd CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIIOKHBIX BEIIECTB
0 TPYIIaM U epuoaam. 3HauYeHUe MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJEHTHAas
HEMNoJIsIpHasl W TOJSApHAas, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOOTpULIATENbHOCTh. CTeneHb OKkuciieHus. IOHbI: KaTUOHBI U AaHUOHHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEILIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o AucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHbIE pacTBOphL. MaccoBast 1015
BEIIIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeOpraHHYeCKHX
BEIIECTB. ['€HeTHMYeCKass CBsA3b HEOPraHMYECKHX BEIIECTB, MPUHAICKANUX K Pa3TUIHBIM
KJIacCaM.

Xumuueckas peakmnus. Kiaccudukanuss XUMHUYECKHUX pEakUid B HEOPTaHMYECKOW |
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPI'UU NP XUMUYECKUX PEAKIUSAX.



CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEAKIIMU.
Xnmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIME HA COCTOSHHUE XMMHMYECKOTO pPaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTnueckas aucconuanus. CuibHble M cinadble 37eKTpoauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTPAJIbHAs, IIEIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAIbHBIE METO/bl M3YUEHHUs BEIIECTB U UX IPEBpAlLlEHUM: JEMOHCTpalus
tabmun «llepuonuueckas cucrema xummdeckux snemeHtoB Jl. M. MenneneeBa», usyuyenue
MoJieNiell  KPUCTAIMYECKUX peIIETOK, HAOMIOACHWE U ONWCAaHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3jokKeHHe MEepOKCHIAa BOJIOpOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIIpENIEIICHUE CPEellbl PaCTBOPOB BEILECTB € IOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOr0 OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BiusHue pa3inyHbIX (AKTOPOB HA
CKOPOCTb XUMHUYECKOU PEAKLIMY.

PacuérHrble 3amaumn.

Pacuérbl o ypaBHEHUAM XUMHUYECKHX PEAKIHUIl, B TOM YHCJIE TEPMOXUMUUYECKHE PAaCUEThI,
pacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0JISI BEILIECTBAY.

Heopranuveckas xumusi

Hewmeramnsl. Ilonoxxenne HemerawioB B Ilepmonnueckoil cuUCTEME XUMHUYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOe€HMsI aToMoB. (DU3HuUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XVWMUYECKUE CBOWCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTCHOB, cephl, a3ota, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKALUX KUCIOT, BOJOPOAHBIX
COCTMHECHU).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenne meramnos B [leppuogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTayuioB. CIUIaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHHUH
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAJIOB (HATPHUM, KaJldid, KaJbI[Md, MarHUM,
QIIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COeTMHEHUH.

O61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIMH «MeTajulbl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, DPEIIEHUE AKCIEPUMEHTAJIbHBIX
3a1a4, HaOJNIOJIeHMEe W  ONHCAHHWE JIEMOHCTPALMOHHBIX M JIaOOpPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHHUS C PACTBOPAMM KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peaKkIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00BbEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl Macchl (00BEMAa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Posib xumuu B oGecrieYeHUN SKOJIOTHYECKO, SJHEPreTUYeCKOr U MUIIEeBOi O€30MacCHOCTH,
pa3BuTUM MenuuuHbl. [loHATHE O Hay4YHBIX MeETOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuuu.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIIJICHHOTO MOJyYeHUs
BAKHEUIIUX BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAKHEHIIME CTPOUTENBHBIE MAaTepHabl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KpPacku, CTEKJIO, KEpaMHKa, MaTepuajbl sl 3JIEKTPOHUKH,
HaHOMaTepHallbl, OPraHMYECKUE U MUHEPAJIbHBIE YI00pEHUSI.

XvMHS M 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJIBb30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
IpaBuiIa O€30MacHOI0 MCIIOJIb30BaHMsI IIPENapaToB ObITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.



MexpeamMeTHBIE CBSI3H.

Peanuzanus MexnpeaMETHBIX CBA3€H NpU M3y4EHHUU OOIIEH U HEOPraHMYECKOW XMMUU B
11 xiacce OCyIIECTBIIIETCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHSATHH,
TaK W NOHATHMH, ABISAIONIMXCA CUCTEMHBIMU JJIS OTHENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIE IOHATHA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEpUOJUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHHUE.

®dusuka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, H30TOIl,
PaIMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUI ypOBEHb, BELIECTBO, TE€JIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUMHUIIBI MX H3MEPEHHSI, CKOPOCTb.

Buonorus: knerka, opraHumsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPOAJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpadus: MuHepaiibl, FOpHbIE TOPO/bI, TOJIE3HBIE HCKOMAEMbIE, TOILIIMBO, PECYPCHI.

TexHomorus: XUMUYECKass  MPOMBIIIIECHHOCTD, METaJLLyprus, IIPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepUaJIOB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJCTBO, NUILIEBAsI
IIPOMBIIIIEHHOCTh, (apMaleBTUYeCKasi MPOMBIIUIEHHOCTb, IPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTE€PUANIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTUU.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
porpaMM CpeaHero ooiiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meTronnueckoii OCHOBOM Uil pa3padOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeameTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHHE O0YYAIOIIMMUCS POCCUUCKON Tpa’kKJaHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESTENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, MPUCYLIIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIOCOOHOCTH CTaBHTH ILETH U
CTPOUTH KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
y4yeOHOIl M BOCIUTATEIBHOM JIEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJ€ajlaMd POCCUHCKOTO
IpaXXJIJaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUIAMU IOBEJEHMUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUPOBAHHOCTH
OMbITa MO3HABATENbHOM M MPAKTHUECKOW JEsATEIbHOCTH OOYdYaIoUIMXCs MO pealu3aluu
MPUHATHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHHUS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTAaBICHUSI O COIMAIbHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUH;

yYBa)KEHHsI K IpoOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOI'O MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHI)KEHHUS HAyKH €CTh PEe3yJbTaT JJIUTENbHBIX HAONIOJACHUH,
KpPOMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOUCKOB, IOCTOSTHHOTO TPpYZAa YYEHBIX U IIPAKTHKOB;

MHTEpeca M TI03HABaTEebHBIX MOTHMBOB B IIOJIYYEHUH M TMOCIEAYIOIIEM aHajIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHHUS;



CIOCOOHOCTH OLIGHUBATh CUTYallMd, CBS3aHHBIE C XHWMHUYECKUMHU SIBJICHUAMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIICHMBATH CBOE IOBEJCHUE W IOCTYIIKM CBOMX TOBAapUUIIEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a XU3HH, HEO0OXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOIIIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHusi ¢ BEIIEeCTBAMH B OBITY, MOBCEIHEBHOMH
JKU3HU U B TPYAOBOU N€ATEIbHOCTH;

NOHMMAaHHUA IEHHOCTH TPAaBWJI WHAWBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHHUA IOCJIECJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHUS AIKOTroJId,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0OLIECTBEHHO II0JIE3HOM, TBOPUYECKOM U IPYrUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B pELICHUU MPAKTUYECKUX 3a/ady COLHUAIbHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpodeccuil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBUIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX ’KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH 11eJ1IeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100AJIbHOTO XapaKTepa dKOJIOTHYECKUX MpoOJieM, BIMSHHUS 3KOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHON CpEebl;

OCO3HaHHS HEOOXOJUMOCTH HMCIIONIb30BaHUS JOCTHKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHUI, MPUHOCAIIMX BpEJ OKpYKaIoLleH MPUPOAHON cpejne,
YMEHHUSI IPOTHO3UPOBATh HEOJAroNpHUsATHBIE SKOJIOTHYECKHE MOCIECTBHUS MPEeANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYpBI, OIbBITA
JEeSTENIbHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMMH B
MI03HABATEIbHOM, KOMMYHUKATUBHON M COIIMATIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MIPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHEIU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTaBICHUs 00 OKpYKaroleM
MHUpE KaKk O €IMHCTBE IPHUPOJbI U 4YeJOBEKa, B MO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEH W
peLeHn: mpoodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3JaHMHM HOBOW 0a3pl MaTepHabHOU
KYJIbTYpbI, PEIIEHUH TII00ANbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU  MEIUIIMHBI,



00eCIeYeHN! YCIIOBHH YCIIEIIHOTO TPY/la U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 4YJIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHUMaHUs CYIIHOCTH METOJOB IIO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOJydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUS J1e7aTh 000CHOBAHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAaKTOB M MMEIOLIUXCS JaHHBIX
C LEJIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TpobiemM
B PEAIbHBIX KU3HECHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IMYHbIX cpepax npodeccuoHaTbHON
JIeSATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertamnpeMeTHbIE PE3yIbTaThl OCBOCHHUS YYEOHOTrO IpenMeTa «XUMHsS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHuUs BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUILTUHAPHBIC
(MexmnpenMeTHbIe) 0OLIeHayUHble IOHATHUS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHeprus, sBJIECHUE, MpoLecc, CUCTeMa, HAayyHbIH (akT, MPUHLMUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHne, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpYyTHe);

yYHUBEpCaJbHble  yueOHble  JAeHCTBUS  (TMO3HABaTeldbHblE,  KOMMYHMKATHBHBIE,
perynsTuBHblE), oOecreunBaroue (QoOpMHUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIbHOW KOMIETEHIIMH 00y4aroIuxcsi;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeaqMeTHble pe3yNbTaThl OTPaXKalOT OBJAJEHUE YHUBEPCAIbHBIMH Y4EOHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH AeCTBUSIMM:

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpoOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNiTh LENU AEATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKEHUS,
COOTHOCHTD PE3YJIbTATHI ICATEIHHOCTH C MIOCTABIICHHBIMH LEJISIMU;

UCIMOJIb30BaTh IMPH OCBOCHMM 3HAHUWA TNPHUEMBI JOTMYECKOTO MBIIUICHUS — BBIACNATH
XapakTepHbIe TMPHU3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIME MOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH LTS KIIacCU(DUKAIIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOWUTH JIOTUYECKHE pacCyXIeHUs (MHAYKTHBHBIE, ICTyKTHBHBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PacCMaTPUBACMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUs, UCTIONb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MO/, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYeckass (GopMyna, YypaBHEHHE XHWMHYECKOM peakuuu — TpU peleHHH Y4eOHBIX
MIO3HABATEJIBHBIX M MPAaKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJENbHBIE NPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHH.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOT'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUM;

dopMynupoBaTh LETM U 3aJadyd  MCCIIEJOBAHUS, HCIIOIB30BaTh IMOCTaBJICHHBIE M
CaMOCTOSITENILHO c(hOpMYyIUPOBAaHHbBIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOZOM IpPOIECcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb OOOOIIEHHS U BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUSA, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJCIAHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/OB I103HAHUSI.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAS
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IMYHBIX BUIAOB M (OpPM MpencTaBieHUs, KPUTUYECCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUUBOCTE;

(GopMynupoBaTh 3ampochl M IPUMEHATH pa3jIMyHbIE METOAbl NIpPU IOHCKE U OTOOpe
uHpopMaLnu, He0OXOAUMOM IS BBIIOJIHEHHSI yU€OHBIX 337a4 ONPeeEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduKu, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHbIM $A3BIK B KayecTBE CpeACTBa MNpu padoTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((QHU3MUecKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJIATHOCTH.

Osi1aieHHe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMbl B X0/ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIbHO BBIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yIbTaTOB MO3HABATEIbHON AESTENBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIIPU  BBIIOJHEHUM XMMHUYECKOTO
AKCIIEPUMEHTa, MPaKTU4YEeCKOM paboThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3aly y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM IMPOBEIEHHBIX
MCCJICIOBAHMM MTyTEM COTJIACOBAHUS MTO3UITNI B X0/ OOCYXICHHS 1 OOMEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIaHUPOBaTh U OCYILECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeJyiaraeMblii aIroOpuT™M JEUCTBUN NPU BBHIMOJHEHUHM YYEOHBIX U HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIISATh CAaMOKOHTPOJb CBOEHW JIEATENBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI

10 KUIACC



[TpenmeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OpraHnyecKkast XUMHD OTPaXaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOW COCTaBISIOUICH eCTEeCTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XUMHUH B TIO3HAHUM SIBJICHUN NPHUPOIBI, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHUs] MIPAKTHYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHSATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIFHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJIIpHAsE Macca, MOJSIPHBIE 00BEM, YIIEpPOJHBIA  CKeJNeT,
(GyHKUMOHANBHAS TPYIIA, paguKai, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psil, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOA U a30TCOJEpIKallie COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUS OpraHUYECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKAlllUe B OCHOBE IOHUMaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUHU U 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIINX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIOJIH30BaTh COOTBETCTBYIOIINE MMOHATHUS IIPU OMHCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLCHUI OPTaHUYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPAMIEHHOH) (GOPMYII OPTaHUUECKUX BEIIECTB
U ypaBHEHHUH XMMMUYECKHX PEaKIMH, N3rOTaBIMBaTh MOJIENH MOJIEKYJl OpraHMYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAIJIEKHOCTh U3YUEHHBIX OpPraHUYeCKUX
BEUIECTB IO HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEHUI
(YriaeBoJopobl, KHUCIOPOJ W a30TCOJAEpXAlllde  COCIUHEHHs, BBICOKOMOJIEKYISIpPHBIE
COEIMHEHUs), JaBaTh UM Ha3BaHus Mo cucremarnueckoil HomeHkinatype (IUPAC), a takxke
NPUBOINUTH TPUBMAJbHBIE HAa3BaHMs OTIEIIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
aleTHJIEH, STWICHIVIUKOJb, TJIMUEPUH, (eHOoJ, (opMaabAerui, aleTaableruji, MypaBbUHas
KHCJIOTa, YKCYCHAasi KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
Kpaxmall, [IeJUT0JI03a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BBl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUX (0/IMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHUS TEOPUH CTPOCHHUS OPraHUYECKHUX
BetiecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTPOCHHE, (QU3NYECKUE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEJCTaBUTENICH PA3IMUYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, ITaHOJI, STHWJICHTJINKOIb, TIUIEpUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHas KHCIIOTa), WLIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHX pEaKLUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHMKH YIJIEBOJAOPOJHOTO CHIPBS
(HedTh, MPUPOMHBIA Ta3, yrojib), CIOCOOBI WX TMEPEepPadOTKH M TMPAKTUUECKOE NPUMEHEHUE
IPOAYKTOB NEPepadOTKHU;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA MJIM MPOIYKTa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
[IO3HAHMS, MWCIONb3YEMbIX B XHMHH IIPU W3YyYCHUM BEIIECTB M XHMUYECKUX SIBJICHUU
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMECHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIIOAATh MIPAaBUJIA MOJIb30BAHUSA XUMHUYECKON MOCYH0H U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAK)KE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATH XWMHUYECKUH OSKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HarpeBaHUU, MOJIYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEaKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OElIKOB TNpHu
HarpeBaHUU, LIBETHbIE PEAKLUU OEJIKOB) B COOTBETCTBUU C MPaBWIAMHU TEXHUKH 0€30IaCHOCTH
npu oOpalleHNH C BEIIECTBAMH H JIAOOPATOPHBIM 00OpYIOBaHHEM, MPEICTABIATh PE3YJIbTaThI
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(GopMyIMpOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH(OpMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanuu, MHTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 370pOBbS U
OKpYXKarollled INPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTb BO3ICHCTBHS HAa >KMBBIE OPTaHU3MBbI
ONpPENEIEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATs Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIEHUS UX BPEIHOTO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE MPUMEHSThb
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEIIECTB U XUMHUUECKHX SBJICHUI;

JUIs  clenbIX M cAa0OBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUsT Kypca «OOmas W HEOpraHW4YecKass XUMUSD)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST W KYJIbTYPhl JUYHOCTH, €€ (YHKIMOHAIHHOW T'PAMOTHOCTH, HEOOXOIWMOW JIst
pelleHrsT TPAKTHYECKUX 3adad M DSKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIIne
MNOHATHS (XUMUYECKUHN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- ANEKTpOHHBIE OPOUTATI aTOMOB, MOH,
MOJIEKYJIa, MOJb, MOJSIPHBII O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTENEHb
OKHCTICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METAUTMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKasi  peléTKa, THUIBl XHMHYECKHX  pEaKIHil, pacTBOp, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOW  peaKIMH, XHUMHYECKOe paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON Auccoluanuu, nepuoauueckuii 3axkoH JI. M. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAILIEHUS DHEPrUU MPU XUMUUYECKHUX
peaxknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE IMOHMMAaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBIICHUM,
dakTosornuecKkrue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYyYEeHUH M OE30M1acCHOM HCIOIb30BaHUU
BaXHEHIIINX HEOPTaHUIECKHUX BEIIECTB B OBITY M MPAKTUYCCKOM IEATEIILHOCTH YEIIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbBIC MPU3HAKH MMOHSATHH, yCTaHABIUBAThH
UX B3aUMOCBA3b, HUCIIOJB30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMHCAHMM HEOPTraHWYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHManbHbIC Ha3BaHHS OTACIbHBIX HEOPraHWUYECKHX BEIIeCTB (yrapHbId Tas,
YIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas U3BECTh, HErali€Has W3BECTb, IIUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTAaBAa, BUJI XMMHUECKOH CBSI3H (KOBaJEHTHAs, MOHHAs,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJIEKYJSpHAs, MOHHAs, METAJUIMYEeCcKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTaHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHBIE THAPOKCUDI, COJH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH mepuogudeckoro 3akona J[. .
MenpaeneeBa W JEMOHCTPUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoaos Ilepuonuueckoii cucteMbl XUMHUECKHX AiieMeHToB Jl. M.
MenpeneeBa, HCHOIBb3YyS MOHITHUS «S-, P-, d-DIEKTPOHHBIE OpPOUTATNY, «IHEPIETUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
coeMHEHUH 1o nepuoaam u rpynnam Ilepuoanueckoit cucremel XuMuuecKux eMeHTos [1. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBa HEOPraHWYECKUX BEIIECTB pA3IUYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBaHHE
TEHETHUYECKON CBA3M MEXJIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBI YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIUIOBOMY 3(G(dEKTy peakiuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUUN pa3IUYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YPaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUUThIBasl YCIOBMs, IIPU KOTOPBIX 3TH
peaKuu UAYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH TPOBOAUTH PEAKIUH, MOJITBEPHKAAIOUINE KadeCTBEHHBIN
COCTaB pAa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAcCHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii HOCPECTBOM COCTABICHMS AIEKTPOHHOI0 OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluuu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IMPOLECChl, JeXallue B
OCHOBE IPOMBIIIJIEHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
npeacTaBieHuid 00 OOIMIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPoOJieMax XMMUYECKOTO
MIPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C HCIOJIB30BAHHEM MOHATHUS
«MaccoBasi JI0Jisl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKUX
peaKIMax, Macchl BEIIeCTBA WM 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUH BEIIECTB, TEIUIOBOrO 3PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHU COONIOAATH MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKILHUSMHU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEILECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEeaKlUH, PeaKIHd HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMH Ha
cynbar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMSI, PEIIEHUE SKCIEPUMEHTATbHBIX
3aza4y no temMaM «Meramwiel» U «HemeTtamisl») B COOTBETCTBUM C IPAaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHHH ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOILIMX
peakuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYHHKaIuu, WHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBE/IEHNA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollled MPUPOIHON cpelbl, 0CO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U TMPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsl 0Oy4arolUMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/J0POBbsl: YMEHHE IPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYarolIUXCs: YMEHHE UCIIOJIb30BaTh pelbeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/
NMpOrpamMmbl Bcero Kontponbueie  Ipaxriyeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecype
Pasznea 1. TeopeTuyeckne OCHOBBI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazgeny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbubIe yraeBOAOPOABI — aJTKAHbBI 2
29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 |
) QJIKa/INEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepadoTka
Hroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xaniue oprannyecKue CoeAUHEHU
3.1 Crnuptsl. Oenon 3
32 Ansaeruabl. KapOOHOBBIE KUCITOTHI. 7 1
) CnoxHbie 3¢upsl
3.3 VYrieBoanl 3 1
Uroro no pazgeny 13
Pa3nes 4. AzoTcoaepskanue OpraHu4ecKue coeJuHeHHs
4.1 AMuUHBL. AMUHOKHUCIIOTHI. benku 3




Hroro no pazneny

Pa3znea S. BbicokoMoJieKyJJIsIpHbIE COeINHEHU S

5.1 ‘ ITnacrmaccel. Kayuyyku. Bosokna 2
Uroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM (uu¢posBbie)
Ne i/ HpOrpAMMEI Beero KOﬁHTpOJILHLIe HpﬁaRanecKne 06pazoBaTeIbHbIE
padoThI padoThI pecypesl
Pa3nen 1. TeopeTnueckue OCHOBBI XUMHUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB 1. 1. Menaeneena
12 Crpoenue BeniectBa. MHoroo6pasue 4
) BEIIECTB
1.3 XHAMHMYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 MeTtamisl 6 1
2.2 Hewmeramisr 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTAHNUYECKUX )
) BEIIECTB
Hroro no pasgeny 17
Pa3znen 3. XuMus M :KHU3Hb
3.1 ‘ XnuMus 1 )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnnyectBo 4yacos DJIEeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Konrpoakueie — Ipaxrueckue fll3y‘lel-ll/lﬂ :)lﬁ]()l;I;OBaTeJILHLIe
padoThI padoTbI pecype
1 [Ipenmert opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYECHHE
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunenuiit A. M. bytieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBienue o ki1accuPpuKaun
3 opraHuueckux semiects. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAIILHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBbI: COCTAB U CTPOCHHE, 1
TOMOJIOTMUECKUH PsiL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUieH U IpONUIeH — IpocTeiline 1
IIPEICTAaBUTENH aJIKEHOB
] [TpakTruyeckas padora Ne 1. «ITomyuenue 1 1
ATHJIEHA U U3yYEHHUE €r0 CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MeTtunoyranuen-1,3. [lonyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTMUYECKUH Psil. ALETHIIEH — 1

MIPOCTEUIINN NTPEACTABUTED AIKUHOB




Beluncnenus no ypaBHEHHUIO XUMHUYECKOU

11
peakuuu

12 Apenbl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHOB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
IIPUHAIEKAIUX K Pa3IMYHbIM KJ1accaM
IIpuponHbIe HICTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu
IIpuponHbIE HICTOYHUKH YTIIEBOAOPOIOB:

15 MPUPOIHBIN ra3 U MOMYTHBIE He()TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu

16 Kontposnbnas paboTta mo pazaery
«Y1I1€BOAOPOABD)

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHast cBsi3b

13 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIIb U
TIILEPUH

19 ®deHo: cTpoeHue MOIIEKYJIEL, ¢buznyeckue
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
aneTanpierna. AeToH

71 OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAasl U YKCYCHasI

2 IIpaxTrueckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpina Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NEICTBHE

25 CrnosxHble 3(Upbl KaK MPOU3BOJIHbBIE




KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX
3¢hupoB

XKupsl: runpoan3, npuMeHeHue,

26 OMoJIOTNYecKast POJIb KUPOB
VYTaeBopsl: cOCTaB, Kilaccuukanus.
27 Baxuerive npencTaBuTeNun: ri0K03a,
¢bpykTO3a, caxaposa

Kpaxman u nemnono3a Kak nNpupogHble

28
TTOJTUMEPBI
KonTponbHas pabota no pazaeny

29 «Kucnopoaconepsxkaiiyue opraHu4ecKue
COCAUHCHMS

30 AMUJHBI: METHUJIAMHH U aHUJIUH

AMUHOKHCIIOTHI KaKk aM(OTEpHBIC
31 OpraHUYECKUE COCAMHEHUS, UX
Oouosiornyeckoe 3HaueHue. [lentuapt

benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS

32

OCHOBHBIE TTOHSITUS XUMHHU

33 .
BBICOKOMOJICKYJIAPHBIX COCAMHCHUU

OcHOBHBIE METO/BI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM.
IInacTMacchl, Kay4yKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH AIEeMEHT. ATOM. DIEKTPOHHAs
KOH(UTYypalys aToMOB

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[Tepuonuueckuii 3akon u I[leprnonnueckas
cHUcTeMa XMMHUYECKuX deMeHToB []. U.
MeHpeneeBa, X CBS3b C COBPEMEHHOM
TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEIUHEHUH 10
rpynnam u nepuogam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CHCTEMBI
xumuueckux anemenToB .. Meneneena B
pa3BUTHUU HAYKH

CTpOGHI/IC BelllecTBa. XHUMHUYECKas CBA3b, eé
BUJbI, MEXaHU3MBI O6pa30BaHI/I$I
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATETLHOCTb.
Crenensb okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILLIECTBA B pacTBOpE

Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHWYeCKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIacCOB

Krnaccudukanus XuMHUECKUX peakiui B




HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XUMHMYECKHUX PEAKLMIX

10

11

Ckopoctb peakiuu. OOpaTuMble peaKkiuu.
XUMHUYECKOE PAaBHOBECUE

[TpakTuyeckas padora Ne 1. «Biusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnexTponauTHyuecKas auccoruanus. [lonsrue
0 BojiopoiHOoM Tokasarese (pH) pactopa.
Peakiuu nonnoro oomena. ['maponus
OpPraHUYeCKUX U HEOPTaHMYECKUX BEIECTB

12

OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
peakmuu. [lousiTre 00 amexTponnze
pacIiaBoB U pacTBOPOB CoJieit

13

Kontposnbnas pabota mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14

Mertainnbl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX dneMeHToB [I. U.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB

15

16

17

CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUH P
HaIpsDKEHNUH METaJUIOB

XUMUYECKHE CBOMCTBA BAXKHEHIIINX
METaJIJIOB (HATPUA, Kaluii, KalblIUi, MarHUH,
AIIOMHHHI) U UX COETUHEHH

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHU I

18

XUMHUYeCKre CBOMCTBA [IUHKA, JKelle3a U UX
COCTMHECHUN




19

20

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TEMe
«Mertanasn»"

Hewmeranisl, X MOJIOKEHUE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemeHToB 1. I. Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Pu3nyecKue CBOMCTBAa HEMETAIIOB.
AnnoTponusi HEMETaUIOB (Ha IpUMepe
KHCIIOpoJia, cephl, hocdopa u yrieposa)

22

23

XHUMHUYECKUE CBOKMCTBA I'aJIOTEHOB, CEPhI U MX
COCIMHEHHNH

XUMHUECKHE CBOICTBA a30Ta, Gocopa u ux
COETUHEHUN

24

XHWMHMYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COEIUHEHNN

25

26

[IpumeHeHne BaXXHEUIIINX HEMETAIIOB U UX
COE€IUHEHUN

O00011IeHNE U CHCTEMAaTHU3aIis 3HAaHUN 110
teme «Hemeramely. BeraucieHus no
ypaBHeHI/ISIM XUMHUYCCKUX pCaKIII/II\/’I n
TEPMOXUMHUYECKHE PACUETHI

27

ITpakTuyeckas padora Ne 3. «Pemenune
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"HemeTassl"»

28

29

30

KonTponbnas pabota mo Temam «MeTasuibi»
u «Hemeramiby

Heoprannueckue u OpraHM4ecKue KUCIOTHI.
Heoprannueckrie u OpraHM4ecKue OCHOBAHMS
AmMpoTepHble HeopraHu4ecKue u

OpraHn4C€CKUC COCAUHCHU . I'eneTnueckas
CBs3b HCOPIraHNMYCCKUX U OPraHUYCCKHUX




BEIIECTB
Poib xuMuH B 00€CIIEYEHUH SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30IaCHOCTH, 1
Pa3BUTUHU MEAUIUHBI
[IpencraBnenus 00 0OMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIICHHOTO TOJTYYEHUS 1
BOKHEWILIUX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPHUAIOB 1

34 XUMUA U 300POBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




YYEBHO-METOJNYECKOE OBECITEHEHHUE OBPA30BATEJIBHOI'O
IMPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ1S1 YYEHUKA

* Xumus, 11 knace/ Pynsuruc I'.E., ®enpaman @.I°., AKiinonepHoe 00111ecTBO
«M3parenscTBO «lIpocBemenune»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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