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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii @eneparumy,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenojgaBaHus y4eOHOIO IpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepainuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuony go 2025 roma» (Pacmopspkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpamMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABUJIIM KOHIIETITYyallbHBIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUH K YPOBHIO MOJrOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HMX o0Opa3oBaHHOCTH. OHO  CIYXHT
3aBepILIAIOIIMM 3TalloM peau3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBI, (HOPMUPOBAHHS MHPOBO33PEHHSI M OOIIEH KyJIbTYpHI
YeJIOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoll cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaAaMH y4eOHOro ImpenMera «XUMHUS», COJAEp)KaHUE U IOCTPOCHHUE
KOTOPOTO ONpeZeNieHbl B MpOrpaMMe O XHMHH C Y4ETOM CHenu(pUKH HAyKH XHMHUH, €&
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIBbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM O0IIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOYI0 pOjib B COBPEMEHHOMU
[IUBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCHUT CBOHl BKIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKA, KOTOPOe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUS B3aMMOCBS3HU
MEXy CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST € JAPYTMMH €CTECTBEHHBIMM HayKaMHM, XHMHs CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa cO3MjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJIOTMI HalpaBjieHa Ha pelleHue INI0OANbHBIX MPOOIeM YCTOHYHMBOTO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeIHEro oluiero oodpa3zoBaHUs
conepxanue npeamera «Xumus» (10-11 kinaccel, 6a30BbIil ypOBEHb U3YUEHHUSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUsS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xUMUs» 1 «OO011ast 1 HeOpraHuyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOYECHUEM
3HaHUHM U3 O0IIel XUMHUM) U OpraHWYecKor XuMuu. DOpMHUPOBaHUE JTaHHOW CHUCTEMbI 3HAHHN
IpU W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHIA, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xxumus» U «O01as 1 HeopraHudeckas
XUMU» ¢(hOpMHUpPOBAHA B MPOTPaAMME 10 XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OnpeAeiEHHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XHWMHHM BeIIeCTBa
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)kKe Ha YPOBHE CTEPEOXMUMHYECKUX U SJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU IOJIY4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MIPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yrJioM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(akTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYEeCKass XUMHUsS» OOYYArOIIUMCS TPEJOCTABISACTCS BO3MOXHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJIOJOTHYCCKUX IO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUM 3TOro 3akoHa — OT o0oOmaromieil 1o
00BSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsAercs B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COAEpKaHUS, HMMEIOUMMU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUNW XUMHUU, TOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 3a7ad. B menom coxepxkanue
yueOHoro mpeamMeTra « XUMHS) TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKHX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHUYECKOTO U OPTraHUYECKOTO MHUpPa, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOieM, a Takke mpobdiem cOepexeHus
YHEPTETUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B murane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOYyYaroIIuXCs
MNPUHATBIE MPOrPaMMON IO XMMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa MpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYCOHBIX ACHCTBUN, WMEIOIIHNX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM ACITESIHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B IIO3HAHUN XHMUH.



B nmpakTuke npenosaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KaTeIbHOU
XapaKTEpUCTUKU LeJIed M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAWLMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XHUMHUYECKOW Hayku Kak olmnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIPEEIICHUIO LIEJIe N3YUEeHHUs IIPEIMETA SBJISETCS BIOJHE ONPaBAAHHbIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (GOpMUPOBAHHE CHCTEMbl XHMHUYCCKHX 3HAHMHA KaK Ba)KHEUIIEH COCTaBISIOMIECH
€CTECTBEHHO-HAYYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JIekKaT KIJIIOUEBbIE MOHATHS,
¢byHaaMeHTanbHbIE 3aKOHBI U TEOPHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHUE U PA3BUTHE MPEICTABICHUA O HAyYHBIX METO/AAX MO3HAHUS BEUIECTB U
XUMHUYECKHX peaklui, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUU M CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI OE€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3yuyeHus MpeaMera B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH MPUOPUTETAMHU
B cHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJiep>KaHusi oOyueHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKA OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUMU, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIocO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEATbHOU KU3HU IS PEUICHUs
MPaKTUYECKHX 3a]1a4.

B cBi3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
pPUOOPETAIOT TaKue 1IeNIN U 337a4u, KakK:

ajganTauus OoOy4YaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

dopMupoBaHUe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKa, aHalmM3a W 00paboTku WHGOpPMAIUU, HEOOXOJUMBIX [UIsl TPHOOPETEHHUS OIbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, UHTEIUICKTYAbHBIX U TBOPUYECKUX CIOCOOHOCTEM
oOydaromuxcs: CrIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a yueOHOW U HAyYHO-TIOMYIIpHON HH(DOPMAIIME XUMUIECKOTO
CoZIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHUYECKON HaNpaBlIEHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
IIPUPOJIONOIb30BAaHUS, IIONOJHEHNS DSHEPreTHYECKUX PECYpPCOB M COXPAaHEHUS IPHUPOIHOIO
pPaBHOBECHsI, OCO3HAHHUSA HEOOXOJUMOCTH OEpPEeKHOrO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHMSI OIbITa UCIOJIb30BAHUS MOJIYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B yueOHOM m1ane cpemHero ooOmero oOpa3oBaHus NpeaMeT «XuUMuUs» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeIMEeTHOH obnacTu «EcTecTBeHHO-HaY4YHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHus, cocrapisier 68 yacoB: B 10 kmacce — 34 vaca (1 yac B Hepemo), B 11
kiacce — 34 gaca (1 gac B Hezelio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHUs opraHndeckux coequnenniit A. M. bytneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHblE (DOpPMYIBI OPraHMYECKHUX BEUIeCTB. | omosorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupukalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) W TPHUBHAIbHbIE Ha3BaHUSA BaKHEUIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAIlEHUN: 03HAKOMIICHUE C
oOpa3liaMu OpraHMYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEIEeCTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALMOHHBIX OMNBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHME, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mpocTeiime
MPEJICTABUTENN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBONCTBA (peaklMHU 3aMelleHUs u
TFOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — NPOCTEHIINe
MPEJICTABUTENIN AJIKCHOB: (U3MYECKHMEe U XUMHUYECKHE CBOICTBa (peakiuu TUIPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIPATALIUY, OKUCIICHUS U TOJIMMEPHU3alIlNH ), TOIYYeHUE U TIPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHYECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psia. ALCTUICH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE€ U XUMUUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJ0B. [IpupoaHblil Ta3 U momyTHbIE HEe(TSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TEpPEeroHKa, KPEeKUHT
(TepMHUUECKH, KaTaTuTUYeCKuil), nuponus. [IpoaykTel nepepaboTku HedTH, UX TPUMEHEHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb 1 MPOIyKThI €ro nepepaboTKu.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, Koyutekiun «HedTe» u «Yronb», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3a1aun.




Bbluncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAaKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XUMHUYECKHE CBOWCTBA (peakUUU C AKTUBHBIMU METaJNIaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIETOYHBIMUA METAJNIAMH, KaUECTBEHHAsI peakLys Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CcTpoeHHEe, PU3NIECKIEC M XUMUYSCKUE CBOMCTBA (CBOMCTBA, OOIIME JUTS KJTacca KUCIIOT, PEaKIus
TepupUKalMM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ' MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

VYrneBoJpl: cocTaB, KiIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (pU3NUYecKHue U XUMHUYECKHe
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepsl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (T'MIpon3, KaYeCTBEHHAs Peakius C HOJA0M).

OKclepUMEHTabHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MpPEBpallleHHil: NpOBeJeHuE,
HaOJroIeHne W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMoAeWcTBHE IMulepuHa ¢ ruapokcuaoM Menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u ruppokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HMOJOM), MHpPOBEAEHUE TMpPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOMH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.



benkn kak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKCHepUMEHTAJIbHbIE METOAbl M3Y4YEHHsS BEIISCTB M HMX NPEBpAIlCHHUN: HAONIOICHHE U
OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPU3AINY, CPEeIHsSIs MOJIeKyJsipHas Mmacca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMEeHTabHbIE METO/Ibl MU3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAydyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Y4E€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU /ISl OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTPOBAHUE.

®dusuka: marepusi, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHB,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BETMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETKU, YIIIEBOIbL, JKUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPOJIBI, TOJIE3HBIE UCKOIIAEMBbIe, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHbBIE U KOCMETHYECKHE MPerapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuUMUYeCKUH 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacripesie/IeHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB IEPBBIX UYETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XuUMHYEeCKHUX 3yeMeHToB [ U
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TeOpHENW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBSA3b. BuIbl XMMHUYECKOW CBSI3M (KOBaJEHTHAs
HEMoJIsIpHasl U TOJIsIpHAasi, MOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHOMN



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DNeKTpooTpUlIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTtemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBasi 101
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKux
BEIIECTB. |'eHeTnyeckas CBSI3b HEOPraHWYECKUX BEIIECTB, NPUHAMICKANIMX K PATUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKHMX pEaKkIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (QakTopoB. OOpaTUMble pEaKlUU.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHUMHUYECKOIO DPaBHOBECHSL.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M HUX IMPEBpPALICHUIN: JIEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpPOJAa B IMPUCYTCTBUM KaTalln3aTropa,
ONpEeNIEJIEHUE CPellbl PaCTBOPOB BEILECTB C NMOMOILBI YHHUBEPCAJIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMHUUYECKHUX PEAKIIMM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cuctemMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIJIOB U UX COETUHEHUH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTayyioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUECKHHA DSl HampsKeHUN
METaJIOB.

XYMHYEeCKHE CBOICTBAa BaXXHEMIIMX MeETAIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEUIECTB M MUX NPEBpAIlCHUM: H3ydeHUE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAaOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE TUAPOKCHJA AJOMUHUS C PACTBOPAMM KHMCIOT U IIEN0YEH, KaueCTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO U3 BEUIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl U MUILEBOM 0e30macHoCTH,
pazBuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[lpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIIEHHOTO IOJIY4YEHUs
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XrMHS U 3I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H NpU U3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kilaccuukauus,  NEpUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIeCTBA, (U3NUYECKHUE BEJIMYMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHUYECKass  IPOMBIIIJIEHHOCTD, METAJLTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pHaNIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM CpPeAHEro oOIIero o0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIIAIONIHUE:

OCO3HaHME O0YYaIOUIMMMCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIECIICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOM KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOI M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CTIIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OBITa TO3HABATENHHONM M TPAKTHYECKOW MAEATEITBHOCTH OOYUYAIOMIMXCS 10 pealn3aiuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTHU MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUS

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIecCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHS] HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAOIIOICHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TPAKTUKOB;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJYYEHHMM M IOCIEAYIOLEM aHaIU3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYyallud, CBS3aHHbIE C XHMMHUYECKMMHU SIBICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYSICh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJCHHWE M IOCTYNKM CBOMX TOBapuIled C MO3ULMN
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3TUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHMUYECKOMY 3/10POBbIO;

coOuIro/IeHHsI MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIeCTBAMHM B OBITY, IOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JIEATEIBbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBa)XEHHUS K TPYY, JIOISIM Tpyia U pe3yibTaTaM TPYAOBOH €ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpuM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, HHTEPECOB U MOTPEOHOCTEN 00I11eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEbI;

OCO3HaHHS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTHKEHUN XUMHHU Uil PELLIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCAIIMX BpEel OKPYXarollel NPHUpPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MPEeIIpPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOU MPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBI M YEIOBEKA, B IIO3HAHMM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBMWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH pPOJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS ie7aTh 000CHOBAHHBIEC 3aKIFOUYEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iMYHBIX chepax npodeccHnoHaTHHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 751 (POPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOLEeCC, CUCTEMA, Hay4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIC0BaHKEe, HAOI0IeHHE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIE YyueOHBIE AEWCTBHUS B IO3HABATEIbHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH UX JOCTUKECHHUS,
COOTHOCHUTH Pe3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IIENISIMH;



UCIMOJIBb30BaTh IMPU OCBOCHMM 3HAHMN NPUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBAaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BELLIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pAcCyXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbBIC, IO aHAJOTHH),
BBISBIISITh 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SBICHHSX, (HOPMYIHpPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XWMHUYECKOM peakuu — TpU PELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIUIIHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOAETIaHHON
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB IMIO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
auTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHAJTM3UPOBaTh HMH(DOPMAIIMIO PA3IMYHBIX BHIOB M (OpPM MpencTaBlieHUs, KPUTHYECCKH
OILICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(dopMynHupoBaTh 3ampoChl M TMPUMEHSATh PazIMYHbIE METOJbl NpPH IOHCKE U OTOOpe
uHpopMannu, HeoOXOAUMOM IS BBITOJIHEHHS YUeOHBIX 3aa4u ONpeeIEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KayeCTBE CpEACTBA TpU paboTe € XUMHYECKOH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTHYeCKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbI B XOJle AMANIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOW AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIOJIHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl 1O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTJIACOBAHUS MTO3UIUHI B X0/1€ 00CYX/IeHUS U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTD,
onpezenss e€ UeNU U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aroOpuT™M JACUCTBUN MPU BHIOJHEHUHM Y4E€OHBIX M HCCIENOBATENBCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs ¢ YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISIT CAaMOKOHTPOJIb CBOEHM JIEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHPOBAHUU
MBILUICHUSI U KYJIbTYpPhl JIMYHOCTU, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOMN IS
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaICHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAIbHAS TPYMIa, paguKal, HU30Mepus, W30Mepbl, TOMOJIOTMYECKUN psd, TOMOJIOTH,
YTJIEBOJOPOAbI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIMEC B OCHOBC ITOHHMMAHUSA
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM HCIOJIB30BaHUU BAKHEUIITUX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOHSITI/II\/’I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBPAIICHUI OPraHMYECKUX COECIUHEHHUI;

C(i)OpMHpOBaHHOCTI) YMGHI/II\/'I HCIIOJIB30BaTh XMMHUUYCCKYI0O CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKLUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/II\/’I YCTaHABJIMBATh MPUHAJICI)KHOCTh U3YYCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPENeNE€HHOMY KJIACCy/Tpymnmne COeauHEHUN
(YrmeBomopoabl, KHCIOPOA U a30TCOAEpXkAalllhue COCIAUHEHHUS, BBICOKOMOJEKYISPHbBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIHIIEH,
AIeTUIICH, STWICHIJIUKOIb, TIUIEpHUH, (PEHON, (OpManbIerua, ameTalbJeTha, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEApUHOBAsI KHUCIOTA, TJIIOK03a, GPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
BeiecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENICH PAa3IUUYHbBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTan, 2TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TJUIEPUH, (EHOI, aleTalbIACTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, AMHUHOYKCYCHas KHCIOTa), WIUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHUE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 HCXOIHBIX BEIIECTB W MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHMS, KCIONb3YEeMbIX B XHUMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HabmoieHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJICIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYIoi U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MPaBHJIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HarpeBaHUH, MOTyYeHHE ITHIIEHA U W3YYEHHUE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMM OpPraHWYECKHX BEIIECTB, JICHATyparuss OeJIKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpallleHUuu C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHYECKOTO JKCIEepUMeHTa B (opMe 3aluCH YpaBHEHHI COOTBETCTBYIOIIUX pEaKIuil u
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAITHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi nHdopmarmu, MHTEpHET U JpyTuX);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS U
OKpYXKAaroIIel MPHUPOJTHON Cpe/ibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
OnpeAeNéHHBIX OPTraHMYEeCKUX BEIECTB, MOHMMAas cMbica mokazatens [I/JIK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS UX BPEAHOTO BO3JIEHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsi 0Oy4YarolUuXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE HPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYECKUX SIBIICHUI;

JUIA CJENbIX H CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmyi.

11 KUIIACC

[IpenmeTrHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOopraHuyecKas XuMUs»
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABJISAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBICHUN NPUPOIBI, B (POpMHpPOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pellleHusT TPAaKTHYECKUX 3a7ad M OSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIOJATrAOLINE
HOHATHS (XMMHYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHMYECKHX  pEaklMid, pacTBOpP,  DJIEKTPOJUTHI,
HEDJIEKTPOIIUTHI, SJCKTPOJIUTUYECKAST TUCCOLMALUSA, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOH  peaKIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUSI MAaCChl BEIIECTB, 3aKOH COXPAHCHHS W MPEBPAIICHUS DHEPTUU TMPU XUMHUYECKUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXale B OCHOBE IMOHMMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUU,
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIICCTB B OBITY M MPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHWYECKHUX
BEILECTB U UX IPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJIsi COCTABIICHHS
dbopMyn BeHIECTB W ypaBHEHUN XHWMHUYECKUX PEAKIUil, CHCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHbIii Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HEramiéHas W3BECTb, MUTHEBAs COJA, MUPHUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJuTM4ecKasi, BOJOPOJAHAs) B COCIMHEHMSIX, TUI KPUCTAJUIMUECKOW PEMETKH KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COETMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIIe coeIMHeHuH (IIpOoCThIe BEeUlecTBa — METAJUIbI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



COPMHPOBAHHOCTh ~YMEHHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHuecKux 3aemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTANIN», «IHEPrETUYCCKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKHUX 3JIEMEHTOB U HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMU4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYyILECTBOBAaHUE
TCHETHUYECKOM CBA3M MEXIY HEOPraHMYEeCKHMMH BEIIECTBAMU C IIOMOIIbI YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUUU IO Pa3IHYHBIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YIACTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAalEHHBbIE YPaBHEHUs peaklUii HOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TU
peakuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKLUH, MOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKUCIINUTEIbHO-BOCCTAaHOBHUTEIbHBIX
peakuMii HOCPECTBOM COCTABICHMSI EKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUI O00BACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEaKIUU OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bozneiicteus (nmpunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUs CEPHOW KHMCIIOTHI, aMMHaKa, a Takxke c(hopMHUpOBaHHOCTH
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCIECHUS C MCIIOJB30BAaHMEM IOHSATHS
«MaccoBasi 0Nl BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLICHUM Ta30B MPU XUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh W BBINOJIHATh XMMHUYECKMHA HKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO OOMEHa, KAaueCTBEHHbIC pPEaKlUu Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
pe3yibTaThl XUMHYECKOTO 3KCIepUMEHTa B (opMe 3amicH YPaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GopMyITUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MAacCOBOM KOMMYyHUKaluu, HWHTepHer u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIlle MPUPOJIHON CpeJibl, 0OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA YKUBBIE OPraHU3MBI
OTpeeIEHHBIX BEIIECTB, MOHMMAsi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHMSI BEIIESCTB M XUMUYCCKUX SBIICHUI;

JUIA CJENbIX H CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne ni/m IIpakTH4eckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI

Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH

[Tpeamer opranndeckoit xumuu. Teopust
1.1 CTPOCHHUSI OPTaHMUYECKUX COSAMHEHUI 3 https://resh.edu.ru/?ysclid=11z5yzic8j186203635
A. M. bytneposa

Hroro mo pazueny 3

Pa3znea 2. YrieBoaopoabl

2.1 IIpenenpHbIE yIIIEBOAOPOABI — AJKAHBI 2 https://resh.edu.ru/?ysclid=11z5yzic8j186203635
H : . .
2.2 CUPEACIEHEIE YTTICBOMOPOAKL: ATIKEHEHL, 6 1 https://resh.edu.ru/?ysclid=11z5yzic8j186203635
aJIKaJIMEHbI, ATKUHBI
53 [IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB 3
' U UX nepepaboTka
2.4 ApomMaTudecKkue yriieBoa0pO/Ibl 2 https://resh.edu.ru/?ysclid=I1z5yzic8j186203635
Hroro no pazneny 13

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptel. Genon 3 https://resh.edu.ru/?ysclid=11z5yzic8j186203635

Anpneruapl. KapOOHOBBIE KHCIIOTHI.

3.2 7 1 https://resh.edu.ru/?ysclid=11z5yzic8j186203635

CrnoxHble 3¢pupbl

3.3 VYrneBoasl 3 https://resh.edu.ru/?ysclid=11z5yzic8j186203635

HWroro no pazneny 13



https://resh.edu.ru/?ysclid=llz5yzic8j186203635
https://resh.edu.ru/?ysclid=llz5yzic8j186203635
https://resh.edu.ru/?ysclid=llz5yzic8j186203635
https://resh.edu.ru/?ysclid=llz5yzic8j186203635
https://resh.edu.ru/?ysclid=llz5yzic8j186203635
https://resh.edu.ru/?ysclid=llz5yzic8j186203635
https://resh.edu.ru/?ysclid=llz5yzic8j186203635

Paznen 4. A30Tc0uep>lcamne OpraHn4eCKuc COCINHCHU A

4.1 ‘ AMuHBI. AMUHOKHCIIOTBI. benku 3 https://resh.edu.ru/?ysclid=11z5yzic8j186203635
Hroro mo pazneny 3
Pa3zgea S. BoicokoMoJieKyJIsIpHbIE COeINHEHU A

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2 https://resh.edu.ru/?ysclid=11z5yzic8j186203635
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://resh.edu.ru/?ysclid=llz5yzic8j186203635
https://resh.edu.ru/?ysclid=llz5yzic8j186203635

11 KJIACC

HaumeHoBaHue pa3iesioB U

KoaunuecTBO 4acoB

Kourpoububle IIpakTHyeckue

JuaexkTpoHHbIe (HU(pPOBbHIE)

n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U
1.1 [Tepuoanueckas cucrema 3 https://resh.edu.ru/?ysclid=11z5yzic8j186203635
XUMHYECKHUX 31eMEeHTOB /JI. 1.
Menneneena
1.2 CTpocHue BeilecTsa. 4 https://resh.edu.ru/?ysclid=11z5yzic8j186203635
MHoroo6pa3ue BeniecTn
1.3 XUMHYECKUE PEAKITUN 6 1 1 https://resh.edu.ru/?ysclid=11z5yzic8j186203635
Hroro no paszneny 13 https://resh.edu.ru/?ysclid=Iz5yzic8j186203635
Pa3nen 2. Heoprannuyeckasi xumust
2.1 MerTanisl https://resh.edu.ru/?ysclid=11z5yzic8j186203635
2.2 Hewmeramiet 1 https://resh.edu.ru/?ysclid=11z5yzic8j186203635
2.3 CBA3b HEOraHUHECKHX 1 2 https://resh.edu.ru/?ysclid=11z5yzic8j186203635
OpPraHUYECKUX BEIIECTB
Hroro no paszneny 17 https://resh.edu.ru/?ysclid=11z5yzic8j186203635
Paszngen 3. Xumus u :Ku3HL
3.1 XUMUS U )KU3HD 4 https://resh.edu.ru/?ysclid=11z5yzic8j186203635
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
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[NPOT'PAMME







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Konu4yectBo yacos
Ne i/ Tema ypoka
Bcero IIpakTnyeckue padoTnl
1 [Ipenmer opraHn4eckoi XMMHH, €€ BOSHUKHOBECHHUE, 1
pa3BUTHE U 3HAYECHUE
5 Teopust CTpOEHUS OPraHMUECKUX COeUHEHU A. M. 1
BbytnepoBa, €€ 0CHOBHBIE IOJIOKEHHUS
[IpencraBnenne o kmaccuPpUKAIUN OPraHUIECKUX
3 BeniecTB. Homenknarypa (cucremaruyeckas) u 1
TPUBHAJIbHbBIE HA3BAHUS OPraHUUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI psif 1
5 MertaH U 3TaH — NpOCTENIINe IPeACTaBUTENN 1
QJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTHJIEH U IPONUIIEH — MPOCTENIINE 1
MPEJICTAaBUTENIN ATKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue aTuneHa u 1 1
W3YYEHHUE €T0 CBOWCTB)
9 Ankanuensl. Byrannen-1,3 u metunOyranuen-1,3. 1
[TosryueHne CHHTETUYECKOTO KaydyKa U Pe3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHH,
10 TOMOJIOTHUECKUN psil. ALETHIIEH — IpOCTeHInii 1
MPEJICTaBUTENb aJIKUHOB
11 Brluncnenus o ypaBHEHHUIO XUMUUYECKOU PEaKLUK
12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apEHOB




I'enernueckas cBsA3b yIiI€BOAOPOJIOB,

13 MPUHAJISKANINX K Pa3IMYHBIM KJlaccaM
[IpupoaHble HCTOYHUKY YIJIEBOAOPOIOB:

14 NPUPOIHBIN ra3 v MOMyTHbIE HEPTIHBIE ra3bl, HEPTH
U IPOJIYKTHI €€ mepepaboTKu
[TpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB:

15 MPUPOJIHBIN ra3 U MOMyTHHIE HEPTSIHBIE Ta3bl, HEPThH
U IIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas pabota Nel mo pazneny
«YTIeBOIOPOIBI»

17 [IpenenbHbIe 0THOATOMHBIE CIUPTHI: METAHOI U
aTaHoja. BogopoaHas cBA3b

18 MHOroaToMHBbIE€ CIIUPTHI: ITUICHTITUKOb U
TIIUIEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

20 Anpneruapl: GopManbAeTUl U alleTaabACTU/I.
AnietoH

21 OnHOOCHOBHBIE ITpeeNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCYCHasI

99 [IpakTuueckas padora Ne 2. «CBolicTBa pacTBopa
YKCYCHOM KHUCIJIOTBI»

93 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT

24 Mpina Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOlIee ACUCTBUE

o5 CrnoxHnble 3(hupbl Kak TPOU3BOJHBIE KAPOOHOBBIX

KUCTOT. [ Maponu3 coKHbBIX 3UPOB




XKupsr: ruaponus, npuMeHeHne, OnoIorHIecKas

26 1
POJIb KUPOB

97 VYrneBosl: cocTaB, kKiaccudukanus. Baxxueiimme 1
MPEJICTAaBUTEINHN: TIII0K03a, (PpyKTO3a, caxapo3a

28 Kpaxman u nemntosno3a Kak TprupoIHbIC TOTUMEDPHI 1
Kontponsnast padora Ne2 1o pazzuemny

29 «Kucnopoacoaepxaininue opraHuuecKue 1
COCIIMHCHUS

30 AMUHBI: METHJIAMUH U aHWJIHH 1
AMUHOKHCIIOTBI KaK aM(pOTEPHbIC OPraHUYCCKHE

31 COCTMHECHUS, MX OMOJIOTMYECKOE 3HAUCHHE. 1
IlenTuasl

39 Benku kak mpupoHbIe BEICOKOMOJIEKYIISIPHBIC 1
COCTUHEHUS

33 OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJICKYIISIPHBIX 1
COCTUHEHUI

34 OcHOBHBIE METOIbI CHHTE3a BRICOKOMOJIEKYJISIPHBIX 1
coenuHeHui. [ImacTMacchl, Kayqyku, BOJOKHA
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11 KJIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

IIpakTnyeckue padoTnl

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

Ilepuoanueckuii 3akoH u [leprnonnueckas cucrema
XUMHYECKHX 21eMeHTOB J. 1. MeHaeneeBa, ux
CBSI3b C COBPEMEHHOM TEOpHEl CTPOSCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
3JIEMEHTOB U UX CO€AMHEHUH 1O TPYIIaM U
neprojaM. 3Ha4e€HUE MEPUOIUUECKOT0 3aKOHA 1
CHCTEMBI XUMHYECKHX 31eMeHTOB J[.11. MeHaeneeBa
B Pa3BUTHUH HAYKHU

Crtpoenue BemecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL;

MeXaHU3Mbl 00pPa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas cea3b

BanentHocth. DnekTpooTpuniarenbHOCTh. CTeneHb
oKucIeHus. BemecTBa MOJEKYIISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHMS

[TonsThe 0 AUCHepCHBIX cucTeMax. VicTuHHBIC U
KOJUTOMTHBIE PACTBOPHI. MaccoBasi 107151 BEIIECTBA B
pactBope

Knaccudukanus 1 HOMEHKIIATypa HEOPraHHUECKUX
coearHeHuH. ['eHeTHYecKas CBsI3b HEOPraHUUYECKUX
BEIIIECTB, Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMHYeCKUX peakiuii B
HEOPraHMYECKON U OpraHM4ecKON XUMHUHU. 3aKOH




COXpPAaHCHUA MACChl BEHICCTB; 3aKOH COXPAaHCHHUA U
MMPEBpAIICHUA SHEPTHUU ITPU XUMHUYECKUX PCAKIIHUAX

10

CkopocTtb peakiuu. OOpaTuMble peakuy.
XUMHUYECKOE PABHOBECHUE

[TpakTrueckas padota Ne 1. «BrnusiHME pa3IMuHbIX
(bakTOpOB HA CKOPOCTh XMMHUECKON peaKInm»

11

DneKTpoauTHIecKas auccoruanus. [lonstue o
BoZI0OpoAHOM Toka3zatene (PH) pactBopa. Peakmuu
UOHHOTO 0OMeHa. ['Maponu3 opraHudecKux u
HEOPraHMYECKUX BEIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTHE 00 IEKTPOIM3E PACIUIABOB U PACTBOPOB
cojei

13

14

15

Kontponbnas padota no pazneny «Teoperudeckue
OCHOBBI XUMHUN»

Meraubl, ux nosuoxxenue B [lepuoaunueckoit
cucreMe xuMuueckux sjaemMeHToB /. 1. MenaeneeBa
1 0COOCHHOCTH cTpoeHus: aToMoB. O01IHe
¢du3nyeckue cBOMCTBa METAINIOB

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKEHUH METalJIoB

16

XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJIIOB
(HaTpuil, Kanui, KanblIMUNA, MarHUN, ATFOMUHHNA) U
UX COCOUHEHUU

17

18

XHWMHUYECKUE CBOMCTBA XpOMa, MEAN U UX
COEeTMHEHNN

XUMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U uX
COeTUHEHUU




[IpakTuueckas padora Ne 2. "Pemienne

19 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTaimabi»"
Hewmerannsl, ux nonoxenue B [leprnoanueckon

20 cuctemMe xumuueckux anemeHToB [[. . Menaeneena
¥ OCOOCHHOCTH CTPOCHUS aTOMOB
®Du3nYeCcKue CBOMCTBA HEMETAILIOB. AJIJTIOTPONUS

21 HEMETaJUIOB (Ha IPUMEPE KUCIOpOaa, CEePHI,
docdopa u yriaeponaa)

99 XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX
COCIMHEHUN

93 XuMHYECKHe CBOMCTBA a30Ta, hocodpa 1 ux
COCJIMHECHU I

24 XVMUYECKUE CBOWCTBA yriepoa, KpEMHUS U UX
COeTMHEHNN

o5 [TpuMeHeHne BaXKHEHIIINX HEMETAJIIOB M HX
COEJIMHEHUH
O00011eHne 1 cCUCTEMAaTU3ALMS 3HAHUI 110 TEME

26 «Hewmertamibry. Beraucienus no ypaBHeHUASIM
XUMHUYECKHUX PEAKINA U TSPMOXHUMHUECKUEC PACUETHI

97 [TpakTrueckas padota Ne 3. «Pemenue
JKCHEPUMEHTAIBHBIX 3a7a4 1o TeMe "Hemeramibr"»

98 KonTponpHas paborta no Temam «MeTamib» U
«Hewmeranmbny

29 Heoprannueckre U OpraHnYeCcKre KACIOTHI.
Heopranndeckre U opraHndecKrue OCHOBAHUS
AMoTepHbIe HEOpraHUYECKHE U OPTraHUYECKUe

30 coeMHEHMS. [ 'eHeTHUecKas CBsA3b HEOPTaHUIECKUX

N OPpraHN4YCCKUX BCIICCTB




Poiib XxuMuu B 00€CIIEUeHNH KOJIOTHUECKOH,

31 SHEPreTHYECKOU M MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIULIUHBI
32 [IpencraBnenus 00 0OMKX HAYYHBIX IPUHLIUTIAX 1
MIPOMBIIIJICHHOTO TTOJTyYeHUs] BRKHEHUIIINX BEIIECTB
33 YenoBek B MUPE BEIICCTB U MaTEPHAIIOB
34 XUMHUS U 3J0pPOBBE UEIOBEKA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34










