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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpazoBarenbHoM crapaapte COQO, ¢ yuérom Konnenuuu npenopaBanus y4eOHOTO IMpeamMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajbHbIE MOJIOXKEHHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMs, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCS HEOThEMJIEMOM YacThbl0 HUX 00pa3oBaHHOCTH. OHO  CIYXUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHUS MHPOBO33PEHUS M OOIIEH KyJIbTYpHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
oOuiero oOopazoBaHusl CpeAcTBaMM yuyeOHOro mpeamera «XUMHs», COAEpKaHUE U MOCTPOEHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHUMHH, e&
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C yUYETOM OOIIUX
HeNnel W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHUE PallMOHAILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LETOCTHOIO MPEACTaBIECHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPpMUPYETCS B XUMUU
Ha OCHOBE TMOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HalpaBieHa Ha pelIeHHe INI00aNbHBIX MPOOJIeM YCTOHYMBOrO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (1011 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUM 10 HEOPTAHUYECKOW XUMHH (C BKIIFOUCHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUU
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OnpeAci€HHbIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YTJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOMN peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
jJononHsAercss B Kypcax 10 wum 11 KiaccoB »aneMeHTaMu COJAEpX aHUSA, HMEIIUMHU
KYJIBTYPOJIOTHYCCKHA H TPUKIAJTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEA0BATENbCKUX 3a7ad. B mernom coaepxanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAHWYECKOTO U OPTaHUYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMYECKUX MpoOseM, a Takxke ImpodiieM cOepeskeHus
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa TpeIycMaTpuBaoT (GOPMHUPOBAHNUE YHUBEPCATBHBIX YYCOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM ACITSAHOCTH, 3aHIMAIOIICH BaAXKHOE MECTO B ITIO3HAHUU XUMHUH.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero oOmiero oOpa3oBaHUs, TMPH  ONPEIEICHUH  COJEPKATEIbHON
XapaKTePUCTUKU LeJeHd HM3y4YeHHs MpeaMeTa HarpaBiICHHUEM IEPBOCTENEHHON 3HAYMMOCTH
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEJICTICHUIO LIeJIeH U3YUEHUS TIPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KapTHHBI MHUpPA, B OCHOBE KOTOPOH JieKaT KIJIIOUEBbIC MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HayUYHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBIICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUU H CIHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOJNIOJCHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3ydyeHus MpeaMera B
nporpamMme 1o XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJiep>KaHusi oOyueHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIIYCKHHMKA OOIIe00pa30BaTeNbHON  OpraHU3aIlH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPaKTUYECKHX 3a]1a4.

B cBi3u c 3TMM npu H3ydyeHUH TMpeaMera «XUMHUS» JOMHHHUPYIOLIEe 3HAYeHUE
MPUOOPETAIOT TaKue IeNU U 33a49H, KakK:

ajganTanus  OOydyaroIUXCsi K  YCJIOBHSM  JHHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATIbHOE 3HAYEHUE /IS PA3IUYHBIX BUIOB JIEATEILHOCTH: PEIICHUS MPoOeM,
MoucKa, aHaiu3a U 00paboTku uHPOpMAIUU, HEOOXOAUMBIX [UJIsI MPHOOPETEHUs OMbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MTO3HABATEIILHBIX UHTEPECOB, UHTEIJICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JJIs IIOMCKA M aHAIN3a YIYeOHOW U HAYIHO-TIOMYJISIPHON WH(POPMAITUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U IIPOBEIEHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYpPCOB M COXPAaHEHUs IPHUPOIHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEKHOTO0 OTHOLICHHS K TMPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueGHOM maHe cpemHero obimiero o0pa3oBaHus mpeamer «XuMus» 0a30BOTO ypOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

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

COJAEP/KAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckre OCHOBbI OPraHUYeCKOM XUMMHU

ITpenmeTr opraHM4YecKOil XUMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJyUYECHUU
HOBBIX BEIIECTB U MaTepUaoB. Teopus CTpOEHUs OpraHuuecKux coequHenuii A. M. bytneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (DOPMYIBI OPraHMYECKHUX BEUIeCTB. | omoiorus,
n30Mepusd. XMMHUYECKas CBSA3b B OPTaHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kiaccuukanMum — opraHuueckux  BemecTB.  Homenknarypa
OpPraHMYeCKHUX COEIMHEHMHM (CHUcTeMaTHuecKas) M TpHUBHMAJbHbIE Ha3BaHUSA BaXKHEUIIMX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKUX BEUIECTB.

OKCHepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: O3HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIIEeCTB M MaTepHajaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
[IPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOT€HUPOBAHMUS, TUIPaTalluK, OKUCIIEHUS U MIOJIMMEPHU3ALNN ), TIOIyYEHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXKHEWIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [logydenre cuHTeTHYECKOro KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psia. AlETuieH —
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUUECKUE CBOMCTBA
(peakuuy TUIpUPOBAHUS, TAIOT€HUPOBAHMSI, THAPATAllUU, TOPEHHUS ), IOJTyYEHUE U IPUMEHEHHE.



Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJIYYEHME M IpPUMEHEHue. Jonyon: cocmas, cmpoenue,
Quzuueckue u Xumuyeckue ceolucmea (peakyuu 2aio2eHUuposanus U HUmMpo6anus), noayierHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBsA3b MEXIYy YIUVIEBOJOPOJAMHU,
MIPUHAICKAMMH K pa3JInYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHblii ra3 U MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKM He(THU: TNEpEeroHkKa, KpPEKUHT
(TepMHUUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HedTH, UX MPUMEHEHHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U NPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HedTs» u «Yromaby, MoaennpoBanue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTHYECKOW pPabOThI:
MOJIy4EHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa pEaklUUd MO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OJAHOATOMHBIE CHUPTHI. METaHOJI M 3TaHOJ: CTPOEHHUE, (U3HYECKHUE U
XUMHYECKHE CBOWCTBA (peakiUu C aKTUBHBIMH METaJlJIaMH, TajJOre€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BoiopoHblie CBA3M MEXKIy MOJIEKYJIaMU CHUPTOB. JelicTBUE METaHOJIa U ATaHOJIa
Ha OpPraHu3M YeJIOBEeKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKHe U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHUCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAs PeaKkius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMEe Ha opraHu3Mm uesjoBeka. [IpuMeHeHuWe TaUIEepUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOEHHE MOJEKYJbl, (QU3NYecCKHe U XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAeTH]li CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEAKIIMH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpesebHble KapOOHOBBIE KMCIOThl. MypaBbiHAs M YKCYCHasl KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKHE CBOICTBA (CBOMCTBA, O0OIIMe I KJlacca KUCIIOT, peaKIusl
sTepuduKanum), mojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTBI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE JICVCTBHUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YrieBonbl: cocTaB, Kiaccuukaiys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHMS MOJIEKYJbl, (PU3UUYECKHE U XUMHUYECKHE
cBoiicTBa (B3ammopencTBue ¢ ruapokcuoM Mmeau(ll), okucieHne amMMHMaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXJACHHE B MPUPOJIE,
npuMeHeHue, onosornueckas poib. orocunTes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a Kak IpupoaHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
dusnyueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIIUs C HO/IOM).



OKCHepUMEHTAIbHBIE METObl W3Y4YeHHs] BEIIECTB M MX MpeBpalleHUM: MpOBEICHUE,
HaOJIIOZIGHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KadeCTBEHHBIC
peakly OJIHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHona okcuaom wmenu(ll)), MHOroaroMHbIx
crupToB (B3amMojelicTBHe TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHayHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3a1aumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEILECTBA HJIM TMPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM MPOIYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHUsI.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha MpUMepe TJHMIKHA). bHojormueckoe 3HaueHHUE
aMHHOKUCIOT. [lenrTuapt.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONM3, ICHATYypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKcrepruMEeHTabHBIE METOJbl M3YYEHHUS BEUIECTB M HMX IpEBpallCHUil: HaOIroAeHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanusi OENKOB MNpH HarpeBaHWU, IIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUSsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHN: MOHOMEp, IIOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3AIUH, CpPeaHss MoyeKynasipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUIN — MOTMMEPH3aIIHs U MOJIUKOHICHCAIINS.

DKcrepuMEeHTAbHBIE METO/Ibl M3YYCHHUSI BEUIECTB M WX IPEBPALICHUNA: 03HAKOMIICHHUE C
00pa3maMu MPUPOIHBIX H UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBA3H.

Peanuzamnus MexnpeaMeTHBIX CBA3€M NMpU M3ydeHUH opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSTHHA, TaK H
TIOHATHH, SBISIOMINXCS CUCTEMHBIMU JIJISI OTACTBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATHS: SIBICHHE, HAYYHBIH (DaKkT, THUIIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KJIacCUpUKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
IKCIIEPUMEHT, MOJICTTPOBAHHE.

®wusmka: Matepus, YHEpPIUs, Macca, aToM, AIEKTPOH, MOJIEKYJa, YHEPTETHIECKUH YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJOTHYECKH aKTHBHBIE BellecTBa (OENKU, yIIeBOIbI, KUPbI, PEepMEHTHI).

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HBIE HCKOMAeMble, TOILUINBO, PECYPCHI.

TexHOoOrHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOIOIINE CPE/ICTBa,
JIEKApCTBEHHBIE H KOCMETHYECKHE MPeTapaThbl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC



OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH

XuMu4eckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas: KOH(UTYpaLKs aTOMOB.

[lepuonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux sneMeHtoB [ U.
MenpeneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepuonnueckoil CHCTEMBI XHMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOXKHBIX BEIIECTB
10 TPYIIAM U IepuoaaM. 3Ha4Ye€HUEe NEPUOINYECKOI0 3aKOHA B Pa3BUTHH HAYKHU.

CrtpoeHue BellecTBa. XUMHUYECKas CBS3b. BuUIbl XUMHUYECKOW CBsI3U (KOBaJICHTHAs
HEeNoJIsIpHasl U TOJspHas, MOHHAs, MeTauindeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). Bogopoanas cBsa3s. BajaeHTHOCTD.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb OKUCieHUs. VIOHbI: KaTHOHBI U @aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue O AMCHEpPCHBIX cucTeMax. MICTUHHBIE U KOJJIOUIHbIE pacTBOpbL. MaccoBast 10s
BEILECTBA B paCTBOPE.

Knaccugpukanuss HeopraHmdeckKMx coequHeHHWH. HowmeHkiaTtypa HEOpraHWYeCKHX
BEUIECTB. ['eHeTHYecKas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKALUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMUYECKHX peakUuid B HEOPraHUYEeCKOW H
OpraHMYECKON XMMUU. 3aKOH COXPAaHEHHS] MACChl BELECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPTUU TIPU XUMHUYECKUX PEAKITHSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IMyHbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHOBecHe. DakTOpbl, BIUSIOINIMNE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnekrponauTnueckas auccouuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHasl.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBpPALICHUN: JEMOHCTPALIMS
tabmuiy «llepuoguyeckas cucrema xumuyeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJII0JAeHHEe U ONHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3IOKEHHE IEPOKCHAAa BOJIOPOAAa B MPUCYTCTBUHM KaTaiau3aTopa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHBEPCATBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBe/leHUE MPaKTHUUeCKOil paboThl «BnusHue pa3nuyHbIXx (AKTOpOB Ha
CKOPOCTh XUMUYECKOU PEAKIUI.

Pacuérnbie 3anaun.

Pacuérel no ypaBHEHUAM XUMHUYECKUX PEAKIINI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHATHUS «MacCOBast A0S BEILIECTBAY.

Heopranuveckast xumust



Hemeramnbl. Ilonoxxkenne HemetramoB B Ilepuogumyeckoil cucCTeME XHUMHUYECKUX
anementoB Jl. M. MenneneeBa u 0COOEGHHOCTH cCTpoeHHs aromoB. Dusuueckue cBOiCTBa
HEMETAIIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XWMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KHCIOPOACOASPIKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XWMHYECKUE CBOWMCTBA BAXKHEHUINIUX METAJIOB (HATPUH, KaJWi, KajdbIMHd, MAarHUMH,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O6mme cnocoObl MoMTyYeHHst MeTaJUI0B. [IpuMeHeHne MeTasIoB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUsS BEIIECTB M UX NPEBPAIICHHUN: H3YYCHUE
KOJUIGKIIMM «MeTauibl M CIUIaBbl», 00pas3loB HEMETA/UIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeiCTBHE THAPOKCHIA ATIOMHUHHS C PAacTBOPAMHM KHCJIOT M IIEJIOoYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEUIECTB UMEET IMIPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBON 0€3011acHOCTH,
pa3BuTUU MeAUIUHBL. [loHSATHE O Hay4yHBIX METOJaxX IIO3HAHUS BEHICCTB M XHUMHUYECKUX
peaKuuii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUINAX [POMBIIUIEHHOTO TMOJNYyYEHHUs
BaXKHCHIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIINE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIC yI00OpEHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuia 6€30MacHOT0 MCIOIB30BaHUS MPEMapaToB OBITOBOM XMMHUH B TTIOBCEHEBHOM KU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBSA3EH MPU MU3y4eHUH OOIIel M HEOPraHMYEeCKONW XUMUU B
11 xmacce ocyIliecTBIseTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TMOHSTHH, SBISIIONIUXCS CUCTEMHBIMH JIJIsI OT/ACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE MOHSITHS: HAY4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpPHs,
aHanms, CUHTE3,  Kiaccuukamusi, MEepPHOAUYHOCTh,  HaOIIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPalo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.



buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpalbl, TOPHBIEC TIOPOIBI, MTOJIE3HBIE HCKOIIAEMEBIE, TOTLINBO, PECYPCHI.

Texnonorus: XUMHUYECKass  MPOMBIIIJICHHOCTb, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO03SIIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCT, (papMareBTU4eCKasi MPOMBIIICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaioB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHUS OOyYarOIIMMUCS
porpaMM CpeaHEro o0Iero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IporpaMM CpeAHero o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTrBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXO0AOM B CTPYKTYPEC JHMYHOCTHBIX
pe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro o0O0mero oOpa3oBaHHS
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHUE:

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAaMOOTIPEICIICHUIO;

HaJIM4Yue€ MOTHUBAIlUU K O6y‘-ICHI/IIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJULMN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
OCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [PUCYIIMMU HGHOCTHOﬁ CUCTEME XHUMHUYCCKOI'O
o0pa3oBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJOTMYECKOM KYIbTYphl M CIOCOOHOCTH CTaBUTh LENU U
CTPOUTDH KU3HCHHBIC IJIAHBI.

JImuaOCTHBIC pPE3YyIbTaTbl OCBOCHHA MPEAMETA «XUMUS» JOCTUIalOTCA B CJIHUHCTBC
y4yeOHOIl M BOCIUTATEIbHOM JIEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOI'O O6HI€CTB&, NPUHATEIMU B O6HICCTBC HOpMaMH HW IIpaBUJIaMU IIOBCACHMUA,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OIBITa TIO3HABATEIHHON M TPAKTHYECKOW MESATEIHHOCTH OOYUYAIOMIMXCSl 10 pealn3anuu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaaaHCKOro BOCIMTAHUS

0CO3HAHMSI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

MNpEaACTaBICHHUA O CONUAJIBHBIX HOpMax W IIpaBUIaX MEXKINYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y‘IGGHLIX 1 MO3HABATCJIbHBIX 3a/1a4, BBINTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIPU aHaJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS :

ONCHHOCTHOI'O OTHOHICHHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHAMUH,

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B O0JACTU TEOPUU M IMPAKTUYECKOrO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yNbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITIOUCKOB, IIOCTOAHHOI'O TPpyAda y‘-IéHBIX U MMPAKTUKOB;

WHTEpecCa M I[I03HABATEJIbHBIX MOTHUBOB B TMOJIYYEHHHM U TOCIEAYIONIEM aHaJlIn3e
uH(OpPMALIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUSA, STHYCCKOI'O IMMOBCACHUA,

CIOCOOHOCTH OLCHUMBATh CUTyallud, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, H
MPUHUMATh OCO3HAHHBIE PEIEeHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC M IIOCTYIIKM CBOUX TOBapI/Iﬂlef/'I C HO3PIIIPII>1
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJIGI[CTBI/If/'I OTUX IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOrO0 M 0e30macHoro obpasza >KU3HHU, HEO0OXOJUMOCTHU
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

COOIOZICHHS TIPaBHIJI OE30MACHOTO OOpAIEeHUsI ¢ BEIISCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

NMOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBCACHH B CUTyAllUAX, YTPOKAIOIHNX 310POBbIO U JKU3HU JHOI{@I\/JI;

OCO3HAHHUS TMOCJIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS aIKOTrOJId,
HAapKOTUKOB, KypEeHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0BATENLCKON JICSITEIIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIE€ATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAaHHUH 110 XUMHU,

YBa)XEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJTbHOM TpaeKTopuu oOpa3oBaHUS,
Oynymieit mpodeccun U peanuzanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKH IIeNIECO00Pa3HOT0 OTHOIIEHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOTrHYCCKUX HpO6J’IeM, BIIMAHUS DKOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLUATBHOU CpeIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIPOCOB
PaIrMOHAIBHOTO MPUPOIONIOJIH30BAHNS,



AKTUBHOTO HENPUATHUS NIEUCTBUM, NMPUHOCIIIMX BpPEI OKPYKAIOIIeW MPUPOIHON Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOJIArONPUSATHBIC YKOJIOTHUYECKUE MOCISACTBHS MPEAIPUHUMAESMBIX
JIEUCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYphl, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAHUS CHENU(PUKA XHMUU KaK HayKH, OCO3HaHUs e€¢ ponu B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBILIUICHHUS, CO3JJaHUU LIEJIOCTHOTO Mpe/ICTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €QUHCTBE IPHUPOJBl M YEJIOBEKA, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEU WU
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IMBUJIIM3AIMHU: B €&
TYMaHUCTUYECKOW HAIPaBIIEHHOCTH M BAXKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUalbHOM
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOI,
HHEPreTUUECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00ecreyeHny yCIOBUM YCIIEITHOTO TPYAA U SKOJIOIMYeCKH KOM(POPTHOM KM3HU Ka)KJ0r0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U NPOUCXOASIIUMX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBaHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C LEJbIO MTOIYYeHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XUMUYECKUE 3HAHUA ISl pELICHUs IpoOieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K ITO3HAHUIO U UCCIIEN0BATEIBCKOMN AEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJYYCHMIO HOBBIX 3HAaHMM TI0O XHUMHH B COOTBETCTBUU C >KH3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mnpodeccHoHanbHOU
JeATETbHOCTH.

METANPEAMETHBLIE PE3YJIbTATbBI

MertanpeamMeTHble pe3yibTaThl OCBOGHMsI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUILTHHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIC TIOHSATHS, OTPAXKAIOIIHE [IEIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOIEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JpYyTHe);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJIBHOM KOMIMETEHIIMH 00yYaroInuxcsi;



CIIOCOOHOCTh ~ OOy4aloIIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaTbHbIC YyUeOHBIC JCWCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysibTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JI€UCTBUSAMU.

OBj1aieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU 1€HCTBUAMM:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHUKECHUS,
COOTHOCHUTD PE3YJIbTATHI AEATEIHLHOCTH C MOCTABICHHBIMU 1EJISIMU;

UCIIOJIB30BaTh NP OCBOCHUWU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIICIATh
XapakTepHble MPU3HAKKM TIOHATHI M YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE OHSITHS JJIsl OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SIBIICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPHUU IS KITACCU(UKAIINK BEIIECTB M XUMHUYECKUX PEaKIIHiA;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3H MEXY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TMPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XUMHYeckas (opMylia, YpaBHCHHE XHUMHYECKOH pEakluu — TPU PEIICHUH Y4eOHBIX
MO3HABATEJIbHBIX W TMPAKTUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHbBIC MPEIACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHIA;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst pOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CY)KIIEHUIH;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIecca, CaMOCTOSTENIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEIOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M MIPOEKTHOM JesITeNbHOCTH,
MPOSIBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TMIOMCKY METOJIOB pELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HWHGOpMAIuK (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIe Tocobus, pecypcel HHTepHeTa),
aHATM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB M (OpPM TPENCTaBICHUS, KPUTUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh PA3IUYHBIE METOABI MPU TOUCKE M O0TOOpe
uH(pOopMaIui, HeOOXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpUOOpPETaTh OMBIT MCMOJB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO (DOpPMY MpeaCcTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIA $I3bIK B KAdyeCTBE CPEACTBA MNpU padboTe € XUMHUYECKOU
uH(popMalMel: NPUMEHSATh MEXIpeAMeTHbIe ((Pu3nyecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMH:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJI¢ AMATIOra W/WIA JUCKYCCUU,
BBICKA3bIBaTh UJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHOW JIEATEILHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUM XHMHUYECKOTO
9KCIIEPUMEHTAa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro MpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHMIA ITyTEM COTIIACOBAHMSI TTO3UIIHIA B X01€ 00CYXKICHUS 1 0OMEHA MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENILHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENBHYIO JEATEIHHOCTb,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraeMblii allTOPUTM JICHCTBHI TPU BBHIOJHEHWN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCO0 WX pelIeHUs ¢ yY4ETOM MOTyYeHHUS! HOBBIX 3HAHUI O
BEIECTBaX U XUMUUYECKUX PEAKLIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JICATENBHOCTH Ha OCHOBE CcaMOaHaliW3a U
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXaroT:

c(OPMHPOBAHHOCTh TPEACTaBICHUN O XMMHUYECKOH COCTaBISIOIIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHWM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHNs MNpaKTUYEeCKHX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHAE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHSATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEIbHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpall€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH O00BEM, YIJIEpOJIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYMINa, paJuKan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YII€BOIOPOAbI, KHCIOPOA M a30TCOJIEprKallle COeTUHEHHUSI, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUsA, JIeXKAllUe B OCHOBE ITOHUMaHUS
INPUYNHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTHUYECKOM JIEATENBHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIE MPU3HAKH MOHSATUH, YCTAHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€éHHON) (popMysT opraHM4eCcKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEakLUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAMJICHKHOCTh U3yYEHHBIX OPraHUYeCKUX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHHS OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUJICH, MPOIMMIIEH,
aleTHJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OMNPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiiepoBa miiss 0OBbSACHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IIPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, STWICH, NPONWICH, arneTwieH, OyramueH-1,3, mermnOyraguen-1,3, OenHzou,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATH
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHHUSMHU COOTBETCTBYIOIMX XMMUYECKHUX PEaKLMH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYUCIECHUS [0 XHMHWYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WM MPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU MpPU M3YYEHUM BEIIECTB W XUMHYECKHMX SBJICHUI
(HaOmoJieHMe, U3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHMS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUM IUJIAHUPOBATh U BBIMOJIHATH XMUMHYECKUN HKCHEPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHUU, IIBETHBIE PEAKIIMU OETKOB) B COOTBETCTBMM C MPAaBUIAMU TEXHUKU OE30MACHOCTU
npyu oOpallleHUuu C BEleCTBaMHU U JJAOOPaTOpPHBIM 00OpYIOBaHUEM, MPEJCTABIATH PE3YIbTAaThI



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUN U
(bopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHUX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHUIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH IEATENBPHOCTH B ILEJISAX COXPAaHEHHS CBOETO 3/I0POBbS WU
OKPY’KaIOIlleW MPUPOJHON Cpelibl, OCO3HABATH ONACHOCTb BO3JECHCTBUs HA YKUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIcia mnokasarens [I/JIK, moscHate Ha
IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPALIECHUS UX BPEAHOTO BO3AEHCTBHS HA OpraHHU3M
YEJI0BCKA,;

JUlsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUId  CcHeNbIX M cAaloBUIAIIMX OOyYaroIUXCs: YMEHHME MHCIOJb30BaTh pelibe(HO-
TOUYCUHYIO cUCTeMy oO0o3HadeHuit JI. bpaitns i 3anucu XuMu4eckux GopmyiL.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XMMHUU B TO3HAHWUU SIBJICHUM TPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOUIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIArarolue
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIGHTHAas, HWOHHAs, MeETaJUIMYecKas, BOJOPOAHAs),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAST JUCCOLMALMSA, OKUCIINTENb, BOCCTAHOBHUTENB, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON JHccolranuu, nepuoguyeckui 3akoH J[. WM. MeHnneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS DHEPTUU NPU XUMHYECKHX
pEaKMAx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE ITOHMMAHHUS NPUYUHHOCTH U CHCTEMHOCTH XHUMUYECKUX SIBJICHMH,
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
Ba)XHEHIINX HEOPraHWYECKUX BEILECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTE€pPHbIE MPU3HAKHU MOHATUH, YCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU OMNHUCAHUU HEOPTaHMUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BelIeCTB M ypaBHEHMH XWMHUYECKHX pPEaKLUUH, CHUCTEMATUYECKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
VIJIEKUCHIbIA Ta3, aMMUaK, TaméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U

JpyTHE);



c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCICHHS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAsl, MIOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIUIMUYECKOU PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep cpelbl B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHI;

c(hOpMUPOBAHHOCTh YMEHUIN yCTAHABIMBATH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECCTB
0 VX COCTaBY K OINpeAeNEHHOMY KIIACCy/TPYIIe COeIUHEHUN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuonnyeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh OJJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ileprnonnyeckoit cucteMbl XUMHUUECKUX 31eMeHToB 1. U.
MeHneneeBa, HCIOJIb3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHHY», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHWMHUYECKHMX OJEMEHTOB MU HX
coeuHEHUH Mo nepuojam u rpynnam [lepuoaudeckoi cucteMbl XUMHUECKUX 31eMeHToB J[. U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XMMHUYECKHE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEPXKIaTh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXJIy HEOPraHMYeCKMMH BEIIeCTBAMU C TIOMOIIbIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHYECKHUE PEAKIUU IO Pa3IUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pearupyroluxX BeHIeCTB, TeIIoBoMYy 3(hdekTy peakiuw,
M3MEHEHUIO CTENCHEH OKUCIICHHSI 2JIEMEHTOB, 0OPAaTUMOCTH PEAKIIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS pPeakluii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHUSA, MPU KOTOPBIX 3TH
peaKIu UIyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMTH PEAKIUU, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PacCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MOCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJY4YE€HUs CEPHON KHCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTH
MPEACTABICHUI 00 OOIMX HAYYHBIX MPUHIMIAX W IKOJOTHYECKUX MPOoOIeMax XHUMHUYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TTOHSATHUS
«MaccoBasi JIONsl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XHUMHUYECKUX
peakIusIX, MacChl BemecTBa WM 00BbEMaA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOro A(QeKkTa peakinuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILCHHS U COXPAHEHUS YDHEPTUU;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHHUS XUMHUUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUiIa OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMpEIeNIeHUE CpeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOTO HHIUKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE pEeakLUU Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau o temMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBHUM C IPaBHJIAMU TEXHUKU
0€3011aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3ysbTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxuii 1 GOopMyIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIHUIO,
[IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBECHUA B OBITY M TPYAOBOH [EATENHHOCTH B IENSIX COXPAHEHUS CBOETO 30POBBS U
OKpY’Karollled NPUPOIHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBbIE OPraHU3MBbI
onpeAenEéHHbIX BEUIECTB, MOHMMAasi cMblca nokasarens I1JIK, noscHATe Ha nmpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh peibedHO-
TOUEYHYIO cuctemMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.
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