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IHHOACHUTEJBbHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENIbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom Konuennuu npenojaBaHus y4eOHOro Ipeamera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuony go 2025 roma» (Pacmopshkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3padOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIIENITYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHsS U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM 4YacThl0 UX 00pa3oBaHHOCTH. OHO  CIYXUT
3aBepILIAIOIIMM 3TalloM peaju3alidi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHUS. OJTH IIEHHOCTH
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHUS MHPOBO33PEHUS M OOIIEH KyJIbTYpHI
YeJOBEKa, a TaKKe H3KOJOrMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCA HA YPOBHE CPEIHEro
oOuiero odopazoBaHusl CpeAcTBaMM yuyeOHOro mpeamera «XUMHs», COAEpKAHUE U MOCTPOCHUE
KOTOPOTO ONpEAENCHBl B MpOrpaMMe O XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, &
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ Y4ETOM OOLINX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMN
[IUBWIN3ALUM, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dopMHpOBaHUE PALIMOHATILHOIO HAYYHOT'O MBIIUIEHHS, B CO3JaHNE LIEJTOCTHOIO MPEeACTaBICHUS
00 OKpyXKaroIleM MUpPE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KHU3HU KaXI0ro wieHa obmecTBa. COBpeMEeHHAsi XMMHUsI KaK HayKa CO3HMIaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMI HampaBjeHa Ha pelIeHHE INI00aNTbHBIX NMPOOJIEM YCTOHYMBOIO Pa3BUTHS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTUUecKoi, MHUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B coorBercTBUM C OOmMMM IeNIMU M NPUHIUIAMH CpeIHEro oOuiero oobpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kinaccsl, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
IPOIOIDKEHHST 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.



CocTaBnsirolmiuMH  peaMeTa «XUMUs» SBISIOTCS 0a30Bbie Kypchl — «Opranuueckas
xuMUs» U «O011as 1 HEOPTraHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUM 10 HEOPTAaHMYECKOW XUMHH (C BKITIOUECHHEM
3HaHUH U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHUU
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTO0O0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHI, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01m1as 1 HeopraHudeckas
XUMUS» c(hOPMHUPOBAHA B MPOTPaAMME 10 XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OnpeAeciEHHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TAKK€ HAa YPOBHE CTEPEOXMMHYECKHUX M JJIEKTPOHHBIX IPEACTABICHUN O CTPOEHHUH BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyecKkoil XMMUU MOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
MIPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBaX M XMMHUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYArOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAQYCHHE MEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJOTUYECKUX IO3UIIHH,
IyO)ke MOHSATh HUCTOpUYECKOoe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, a TAKXXE 0 XUMHUYECKUX PEAKIHUSIX, X CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
jononHAercss B Kypcax 10 wum 11 kiaccoB »rneMeHTaMu COJEpKaHUs, HWMEIIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIbHON U
MPaKTUYECKOU JIEATETHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXXEHHUS K MPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHMUECKUX MPHUIOKEHUH XUMHH, TTOMOTAIOT BBIMYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U NMPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUICKTYAJIbHBIX M 3KCIIEPUMEHTAIbHBIX MCCIEI0BATEIILCKUX 3a7ady. B memoM coaepxkaHue
yueOHoro mpeamMeTra « XUMHUS) TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00y4aroIUXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS QUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAHUYECKOTO U OPraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOECHHEM, TO3HABAEMOCTh IMTPUPOIHBIX SIBJICHUNA MYTEM DKCHEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXTy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUU B PEIICHUH DKOJIOTHYECKUX MPOOIeM, a Takxke MmpodiieM cOepeskeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUS HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B mnnane pemeHus 3amad  BOCIHUTAHHS, PA3BUTHS M COIMATHM3AIMUA  OOYJArOIIMXCSI
MPUHATBIE NPOTrPaMMON MO XHMHHU IMOAXOJbl K ONPENEIICHUIO COJIEPXKAHHUS U IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEIICHUs MPOOieM, IMOMCKa, aHAIN3a 1



00paboTkn uH(pOpPMAIMK, HEOOXOMUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEIOBATENHCKOM 1eATEIbHOCTH, 3aHUMAIOLIEeH Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTtuke npenojaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TakK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTEpUCTUKU LieJel H3y4eHHs IpEeJAMETa HalpaBICHUEM IE€PBOCTENEHHON 3HAYMMOCTHU
TPaAWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW HayKd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIPEEIICHUIO 1LIEIe N3YUYEHHUs [IPEAMETA SBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONIECH
€CTECTBEHHO-HAyYHOW KapTHUHBI MUpPA, B OCHOBE KOTOPOH JieKaT KIJIIOUEBbIC MOHATHS,
(yHIaMEeHTaJIbHbIE 3aKOHbl M TEOPUM XHUMHUHU, OCBOEHHUE S3bIKa HAyKH, YCBOEHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHuE U PA3BUTHE MPEACTABICHUN O HayYHbIX METO/aX MO3HAHMS BEILECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHM U CHOCOOOB [EATENBHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4 U3ydeHus MpeaMera B
porpaMMe Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJbIIEH
CTENEeHH OTAAETCA NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOydyeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0OOIIe00pa3oBaTebHOM  OpTraHHU3allHH,
BJIQ/ICIONIET0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMHU H
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEATbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3ajau.

B cBi3u Cc 3TMM 1npu HM3yYeHUHM MpeaMera «XUMHUS» JOMHHHUPYIOIIEEe 3HAuyeHUe
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OoOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHUe Yy O0OYyYarOImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
MMEIOUINX YHHUBEPCAIbHOE 3HAUYEHUE JIJISl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpoOIieM,
MOWCKa, aHaliW3a U 00paboTku WHPOpPMAIUU, HEOOXOMUMBIX IS MPHOOPETEHHUs OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJIid OLEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATENIBHBIX MHTEPECOB, HHTEIICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbIE



TEXHOJIOTHH JIJIsl TOMCKA M aHan3a y4eOHOU W HayYHO-TIOMYIIpHOU WH(DOPMAIINA XUMHUYECKOTO
COJIepKaHUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U MIPOBEICHUU XUMUYIECKOTO IKCTICPUMEHTA;

BOCIIHUTaHHE Y OOydaromuxcs yOeKIEHHOCTHM B TYMaHHUCTHUYECKON HaNpaBiIEHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOJIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHUSI, OCO3HAHUS HEOOXOJUMOCTH OEpEKHOTO OTHOUIEHUSI K TMPUPOJIE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHMSI OIbITa UCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYalUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B yuebnoM mnaHe cpeaHero odmiero odpa3zoBaHus mpeaMer «XuMus» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuciIo 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XUMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hememwo), B 11
Kkiacce — 34 gaca (1 gac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4YeCKO XUMHH

IIpeamer opraHM4eCcKON XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — OopraHudeckux  BemiectB.  Homenkmarypa
OpPraHMYECKHUX COEJAMHEHMHM (CUcTeMaTHuecKas) M TPHUBHUAJbHBIE HAa3BaHUSA BaXKHEHUIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTaJIbHbIE METO/Ibl M3Y4YEHMs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUHM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus U
TOpEHNs), HaX0XKJIEHUE B IPUPOJE, OTYyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHWMHYECKHME CBOMCTBA (pEaKIMH TUIAPUPOBAHHMS,
raJIOrT€HUPOBAHMUS, THIPATalluU, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
POCTEHIINN NPECTaBUTENb aJKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuy ruJIpupOBaHus, raIOTeHUPOBAHUS, TUAPATALIMH, TOPEHNUS ), TOTyYSHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHUYECKHE CBONCTBA (peakLuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpuposHble UCTOYHUKU YIIIeBOAOPOJOB. [IpupoaHbIil ra3 u nonyTHble HE(TIHBIE ra3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOYKTHI €ro nepepadoTKH.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUH: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojuiekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE IPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE ITUIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJlJIaMH, I'aJJOT€HOBOJOpPO/IaMHU, FOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO ILEJIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaklMsl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. [IpumMeHeHue riaunepuHa U
STHJICHTJIUKOJIS.

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

Anprerunsl M KemoHwvl. DOpManbIeruj, aueTaubAeTHA: CTPOCHHE, (QHU3HUecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoecHHEe, PU3NIECKIEC M XUMUICCKUE CBOMCTBA (CBOIMCTBA, OOIIME IS Kilacca KUCIIOT, peaKIus
TepupUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MApONu3 CIOXKHBIX 3(PHPOB.
Kupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib KHUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(pHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepsl. CTpoeHue kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHOUpPTOB (B3auMoOAeWcTBHE MHLepuHa ¢ ruapokcuaoM Memu(ll)), anpaerunoB (okucieHue
aMMHUauHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcumom wmenu(ll), B3aumopelictBue
KpaxMajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIU IPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMUHOKHCIOTHI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKuCIOT. [lentuasl.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIE PEaKIUH Ha OEJIKH.

OKCHeprUMEHTAJIbHbIE METOAbI M3Y4YEHUsS BEIISCTB M HMX NPEBpAIlCHHN: HAONIOICHHE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHHUsI

OCHOBHBIC TOHATUS XUMHH BBICOKOMOJICKYJISIPDHBIX COCAMHEHHH: MOHOMEp, MOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb IOJIMMEpPU3AINU, CPEeIHsSIs MOJIeKyJsipHas Mmacca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3ALUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTabHbIE METO/bl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBISFOIIMXCSI CACTEMHBIMU /ISl OTJCIIHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKNUE BETMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OHMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, JKUPHI, (PEePMEHTHI).

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

TexHONOTHs: MHUIIEBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIIHE CPENICTBA,
JIEKapCTBEHHbBIE U KOCMETHYECKHE MPErapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuYeckudl dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTs. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTANIIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETBIPEX MEPHUOIOB.
DneKTpOHHasE KOH(PUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuogmueckas cucrema xumMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmoguyeckoil CUCTEMBI XHMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U epuoaam. 3HaueHUue NePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBs3b. BHIbI XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpUuliaTebHOCTh. CTenenb okuciieHus. NoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o AucHepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBasi Aost
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKHx
BELECTB. |'eHeTnyeckas CBSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIaccam.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKHMX PpEakIUii B HEOPraHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPI'HH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KUCJIAsi, HEUTPAIbHAS, IIETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M HUX MPEBPALICHUN: JIEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUNIMUECKHX PEIETOK, HAOII0JIeHHEe ¢ OMNHCAaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEeNIETIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeleHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

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

Heopranuyeckasi Xumus

Hemerannel. Ilomokenue HemetamioB B Ilepuonuyueckod CHUCTEME XUMHUYECKHUX
sanementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI aromMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOIMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJIMHEHUN ).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COCTUHEHUH.

Meramibl. [lonoxenue meramios B llepuoguyeckoil cucteMe XUMHUECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTaysioB. CIUlaBbl METAIOB. DJIEKTPOXMUMHUYECKHM psJ HampsLKeHUN
METaJIOB.

XVUMUYECKHE CBOMCTBA Ba)XHEWIIUX METAIIOB (HATPUHM, Kaiuii, KalblHWid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3yYEHHsS BEUIECTB M X NPEBPALLCHUM: HU3YyYEHHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTAIBHBIX



10

3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAaOOPAaTOPHBIX  OINBITOB
(B3auMo/ielicTBUE THUAPOKCHIA AJOMUHUS C PACTBOPaMM KHMCIOT U ILIENOYEH, KaueCTBEHHbBIE
peaKiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBa,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OAHO U3 BELUIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX I[POMBIIUIEHHOTO IOJXY4EHUs
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i 3JIEKTPOHHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XUMHSL U 3I0pOBbE YEJIOBEKA: IPaBMJIAa HCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, SBJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kilaccu(ukauus,  HEpUOJUYHOCTh,  HaONIOJEHHE,  SKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BEILIECTBO, TeNO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (U3NUYECKHUE BEJIMYMHBI U €AUHULIBI X U3MEPEHHsI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOcHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METAJLTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
[IPEnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTe€pHalIOB, 3JIEKTPOHHAS NPOMBIIIEHHOCTb,
HAaHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYy4YarOIIUMHKCS
IporpaMM CpeAHEro oOmero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaKJAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITENBLHOCTU
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, IPUCYIIUMH LEJIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHUS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JlnyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAKOTCS B €IMHCTBE
yueOHOM M  BOCHUTATENBHOM JIE€ATEIBbHOCTH B COOTBETCTBUHM € T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBUIAMU MOBEJICHMS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUsS] O COLMAJIBHBIX HOPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPHU CO3/IaHUU YUYE€OHBIX NMPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HAcCJIEIUI0 OTE€YECTBEHHOMU
XUMUU;
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YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJACTU TEOPUM U IMPAKTUYECKOrO IPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh PE3YNbTaT JJIMTEIbHBIX HAOIIOJACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO TPY/Aa YYEHBIX U IPAKTUKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIONIEM aHaJlu3e
uH(pOpPMALIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO IMOBEJICHHUS;

CIIOCOOHOCTH OLIGHMBATh CHUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAJIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYIKM CBOMX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIEICTBUN 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOroIeHnsT MpaBmil 0€30macHOro OOpalleHusi C BEHIECTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NMOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHHUS TOCJICJICTBUI W HEMPUSATHS BPEIHBIX MPHUBBIUCK (YIIOTPEOICHHS aTKOTOJS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIbCKOM JICSITEIBHOCTH,
0011IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUH NPAKTUYECKHX 3a7ad COLMAIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXX€HUS K TPYAY, JIOASAM TpyJa U pe3yJbTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynyuieit mpodeccun U peanuzanuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TrMY€eCKOT0 BOCITUTAHUSA:

HKOJIOTMUYECKH IIeNIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHHUSA TI00aJTFHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, BIMSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpeIbl;

OCO3HAaHUS HEOOXOJMMOCTH HCTOIB30BAHUS TOCTHKEHUN XUMUM ISl PEIICHUS] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTHBHOTO HETPUSATHS JIEHCTBHUIA, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOTHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC KOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJUYHsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYJIbTYPhI, OIBITA
JEATETLHOCTH  JKOJIOTUYECKOMW HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
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II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMATIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
IPOTHBOCTOSATH MJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;

IOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HayYHOT'O MBIIIJICHHUS, CO3JaHUU LEIIOCTHOTO MPECTABICHUS 00 OKpYKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJbI W YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUM JUIsI COBPEMEHHON LUBWIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTUHM MEIMIIMHBL,
00eCreyeHn! YCIIOBUH YCIIEIIHOr0 TPy/la U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOro YiIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBJICHUI OKpYXKAIOIIEro MHpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOMIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIS PEeLIeHUs MTpodiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOM AESTEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3dyHbIX cdepax MpodeccHoHaNbHON
JIEATEIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033peHI/I5[ 06yqafoumxcg MG)K}II/ICIII/IHJ'II/IHaprle
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYUHBIN (DaKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHHUEe, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JEHCTBUS (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00yYaroInXcs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKITUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOU U
COLIMATILHOM TTPaKTHKE.
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MetanpeameTHble pe3ysibTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
M03HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICUCTBUSMHU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aAKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LIEeNU JeATeIbHOCTH, 3a/laBas HmapamMeTpbl U KPUTEPUM HMX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM INPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TIOHATHM M YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIINE OHSITHS JIsl OOBSICHEHHUS OT/ICTBHBIX (PAKTOB U SIBIICHUM;

BEIOMpATh OCHOBAHMS M KPUTEPUHU IS KIIACCU(UKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHIA;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3U MEXY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHpPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

INPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYECKOH pEakIuu — TPUH PEIICHUH Y4eOHBIX
MO3HABATEJIBHBIX W TMPAKTUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHBIC MPEIACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB M XUMHUYECKUX PEAKITU;

dbopMyIupoBaTh IENM M 3aJa4d  HUCCJICIOBAHMS, WCIOJIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENNbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMUIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEACHHUS YYCHHUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMsI HAONIOAaTh 32 XOJOM IMPOIECca, CAMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MpPOAETaHHOU
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M MIPOEKTHOM JesITeNbHOCTH,
MPOSIBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TMIOMCKY METOJIOB pELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IUYHbIX METOJIOB TO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HWHGOpMAIuK (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIe Tocobus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB U (HOPM TIPEICTABICHUS, KPUTUYECKU
OIIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTH;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh PA3IUYHBIE METOABI MPU TOUCKE M OTOOpE
uH(pOopMaIii, HEOOXOAUMOH /7S BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpHOOpPETaTh OMBIT WUCMOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;
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CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyyHbIH $A3BIK B KauyeCTBE CpEACTBAa NpuU paboTe € XUMHUYECKOU
uHpOpMaLuel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUYECKue W MaTeMaTU4yecKHe) 3HaKH |
CUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

Ogi1aieHHe YHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBbI B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
IPEeJI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMENl Pe3yIbTaTOB MO3HABATEIBHOM AESITENBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3aluy y4eOHOro mnpoekta M (OpMyIMpPOBATH BBIBOJbI 10 pPE3yJbTaTaM MPOBEAEHHBIX
UCCIJIEJOBAaHUM IMyTEM COTJIAaCOBAHUS ITO3ULIUHN B XOJ€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEILHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBINOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUIM O
BEIIIECTBAX U XUMUUECKUX PEAKIIMSAX;

OCYILECTBIISAITh CAaMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLICHKHU.
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INPEJIMETHBIE PE3YJIBTATDI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)karoT:

Cc(OPMHPOBAHHOCTb IPEACTaBICHUI O XMMHUYECKOH COCTaBIISIIOIIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHus] NPAKTHYECKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOIO OTHOUIEHMSI K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHSTUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPHULIATEILHOCTh, XHMMUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyras u
COKpalll€HHas), MOJIb, MOJSIpHas Macca, MOJIAPHBIH O00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHANbHAS TPy, paJuKan, HU30Mepus, U30Mepbl, TOMOJIOIMUYECKHM psl, TOMOJIOTH,
YIIIEBOAOPOAbI, KUCIOPOA U a30TCOJIEpIKaAINE COETUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PCHUYECKHME 3HAHUsA, JIE)KAIIUEe B OCHOBE ITOHUMaHUS
IPUYMHHOCTU M CUCTEMHOCTH XMMHUUYECKUX SIBICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, IOJy4YEeHUHU U 0€30I1aCHOM UCIOJIb30BaHUHU BAXKHEUIIINX OPraHMUYECKUX BEIIECTB B OBITY
Y IIPaKTHUYECKOM 1EATENBHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTE€pPHbIE IPU3HAKY MOHATUHN, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) (OpMYsT OPraHNYECKUX BEILIECTB
U YpaBHEHUN XMMHUYECKHX peaklWi, U3rOTaBIMBaTh MOJEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIJIEKHOCTh U3YYEHHBIX OpPraHUYeCKUX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIie COEIUHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA 1o cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
IIPUBOJUTh TPUBUAIBHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHMX BEILIECTB (ITUIIEH, MPOIMIIEH,
alleTUIeH, JSTHJIEHIJMKOIb, TJIHMLEPUH, (eHod, (OopMalbAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KHCJIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsI KHUCIOTA, TIIOK03a, (GpyKTO3a,
Kpaxmall, [eJUT0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeniecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT HUX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (QU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTAaBUTENIECH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX BEILECTB
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(MeTan, 3TaH, STWICH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeH3oul,
METaHOJI, STAHOJI, STWJICHTINKOIb, TUIEPUH, (PEHOJ, aleTalbJCeTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
TCHETUYECKYIO CBSI3b MEXIY HHUMH YPAaBHEHHMSMHU COOTBETCTBYIOLIMX XMMUYECKUX PEAKLIUN C
UCIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XHUMUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BIa/IETh CHCTEMOU 3HaHM 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, KCIONb3YEeMbIX B XHUMHU MPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUUTs IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBI3aHHBIX
C BEIIECTBAMU M UX IMPHUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYNoil u
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ATHICHA U U3YYCHHE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYeCKUX BEIIECTB, JeHaTypanus OeJIKOoB Ipu
HArpeBaHUM, IIBETHBIC PEAKIIMH OCIIKOB) B COOTBETCTBHU C MPABMWIIAMU TEXHUKH 0E30MaCHOCTU
npu oOpalIeHNy C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHHUEM, NPEICTABIATh PE3yNIbTaThI
XMMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd Hu
(GbopMyIHpOBaThH BHIBO/IBI HA OCHOBE ITHX PE3YJbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYIO HH(OPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYIOBOH JEATENBHOCTH B LENSIX COXPAaHEHHS CBOErO 3/10POBbS U
OKpY’Kalomie MPUPOIHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHSI HAa JKUBBIE OPTraHU3MBI
OTIpEeNIeNIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAsh cMbIca mokasatens [1JIK, mosicHsITh Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEIHOIO BO3/EHCTBHS HAa OpraHHU3M
YeJI0BEKa;

JUIE OOYYaIOIINXCsl C OTPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE NPHUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUIs  CeNbIX M CcAa0OBHIAMIMX OOyYaroIUXCs: YMEHHE MCIONb30BaTh peibedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gpopmyi.

11 KJIACC

HpCI[MCTHBIe PE3YyJbTaTbl OCBOCHHA KYypCa «0611_18.5{ U HCOPraHUYCCKast XHUMUs»
OTpPAXKAIOT:



18

Cc(OPMHPOBAHHOCTb MPEACTABICHUN: O XHMHYECKOHM COCTABISIOLIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHus] NPAKTHYECKUX 3a7ad M OSKOJOTMYECKHM OOOCHOBAaHHOIO OTHOUIEHMSI K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIQJICHAE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH,
MOJIEKyJla, MOJb, MOJSIpHBIH OO0BEM, BaJICHTHOCTH, JJIEKTPOOTPHIATEIBHOCTh, CTEICHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, WOHHAs, METaJuIN4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT  PEINETKA, TUIBI XMMHYECKHUX  PEAKLUH, PAaCTBOP,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs IUCCOLUALNS, OKHUCIMTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHYECKOM  pEaKklMM, XHUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
JNEKTPOJIMTUYECKON aucconanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXPaHEHHsI MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHMs DHEPTHU IPU XMMHYECKHX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXaluMe B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIaHWYECKUX BEILECTB B OBITY M MPAKTUUECKOM JeSTEIbHOCTH YETIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKUCAHUU HEOPraHMUYECKUX
BEUIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
(GopMysl BEIIECTB W YypPAaBHEHUN XHUMUYECKUX PEAKIUI, CHUCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, TraméHas W3BECTb, HETralll€Has W3BECTb, IUTHEBAs COJA, NMHUPUT H
Apyrue);

c(OpMUPOBAHHOCTh YMEHUI ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAINIMYECKONW PEHIETKH KOHKPETHOIO
BEIlleCTBa (aTOMHas, MOJIEKYJApHas, MOHHAas, METaJJIMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMH;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIlacCy/TpyIle COeqUHEHNH (TIpOCThIe BEIIECTBA — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(OTepHBIE THAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTE€pPU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 21eMeHTOB 1—4 nepunoaos Ileprnoanyeckoit cucteMbl XUMHYECKUX 371eMeHToB /1. U.
MeHzieneeBa, HCHONB3Ys TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M HUX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoi cucteMbl XMMHUYECKUX 31eMeHToB [[. .
Menneneena;
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c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAY HEOpraHMYeCKMMH BEIIECTBAMU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULUPOBATh XMMHUYECKHE DPEAKLUU I10 Pa3IUYHbIM
IOpU3HAaKaM (YUCIy U COCTaBy pEarupyrolMX BeIIEeCTB, TEIUIOBOMY 3(G(eKTy peakuuu,
U3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MOJHBIC
U COKpaIllEHHbIC YPaBHEHUs PEaKLMH MOHHOTO OOMEHA, YUMUTBIBAsl YCJIOBUS, NPH KOTOPBIX 3TU
peaKuuy UayT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH PEAKIUH, MOATBEPKAAIOUINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKHCJIHUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii HOCPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasn4HbIX (HAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOr0 paBHOBECHS B 3aBUCHUMOCTHU OT
BHeIHero Bozneiicteus (npunuui Jle larense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepU30BaTb XMMHUYECKHE IPOLIECCHI, JIekKAIIUe B
OCHOBE NPOMBIIIUIEHHOTO TOJYYSHUsI CEPHOM KHCIOTHI, aMMHaKa, a TakkKe cPOpPMHUPOBAHHOCTh
npecTaBieHuid 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpobiieMax XMMHUYECKOIro
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCT YMEHUN NPOBOAUTH BBIYMCICHUS C MCIOIb30BAHUEM IIOHATHUS
«MaccoBasi JI0JIsl BEILIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUHM Ta30B NPU XHUMHUYECKHUX
peakiMax, Macchl BellecTBa MM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBWIa MOJb30BAHUS XUMHUYECKON MOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKe MTPaBUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKOW peaklUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHBIE pEaKkIMH Ha
cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30MaCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JJaOOpaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATH
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3almucH ypaBHEHUH COOTBETCTBYIOLIMX
peaxuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAIHUIO,
MOJy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHMKauuu, VHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOaTh MpaBUia HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOErO 370POBbS U
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OKPY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
ompeeEHHBIX BEIIECTB, MOHUMAast cMbICH nokaszarens [1JIK, moscHATh Ha mpuMepax CrnocoObl
YMEHBILIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3ICHCTBUSA HA OPraHU3M YEII0BEKA;

JUlsl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUYECKHX SIBJICHHIA;

JUISL  CIIETIBIX M CJa0OBUAAIIMX OOYYaIOIUXCS: YMEHHUE MCIONb30BaTh pelbedHO-
TOUYECUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins aiis 3anucu XuMuaeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanyecTBo yacoB
Ne i/ HaumeHoBaHue pa3jaesioB M TeM IPOrPaMMBbI VyeBnbie Kontpoabubie IlpakTuueckasi
qach padoThI 4acThb
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmer opranndeckoit xumuu. Teopust CTpOECHUs OPraHUYECKUX
1.1 coenuHenuit A. M. bytnepoa 3 0 0
Htoro no pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2 0 0
2.2 HenpenenbHble yrieBogopoibl: alIKEHbI, aJIKaUEHbI, ATKUHbI 6 0 1
2.3 ApOMaTHYECKHE YTIIEBOAOPOIbI 2 0 0
2.4 [TpupogHBIE HCTOYHUKH YTIIEBOJOPOIOB U HX TepepaboTKa 3 1 0
Htoro 1o pasneny 13
Paznen 3. Kuciopoacoaepaaiue opranndeckKue coeTuHeHust
3.1 Cruptel. @enon 3 0 0
3.2 Anbnerunsl. Kap6onossie kucinoThl. CiaoxHbIE 3(UPbI 7 0 1
3.3 VYriaeBoasl 3 1 0
Hroro no paszneny 13
Pa3nes 4. A3oTcoaeprkanue opraHnyecKue coeJUHEeHHUs
4.1 AmuHbl. AMUHOKHCIOTBL benku 3 0 ‘ 0
Hroro 1o pasueny 3
Paspnen S. BeicokoMoJIeKy IsIpHbIE COeIMHECHUS
5.1 [Tmactmaccel. Kayaykn. BomokHa 2 0 ‘ 0
Wroro no pazueny 2
OBLIEE KOJIMYECTBO YACOB I10 TPOT'PAMME 34 2 ‘ 2

IIpomeskyTOoYHAs aTTecTALMS MPOBOAUTCS B (JOpMe ro0BOro OlleHUBAHUS 0€3 yueTa TeMAaTHYeCKUX IIPOBEPOUYHbIX PadoT.
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11 KJIACC
KoanuectBo yacon
Ne i/ HanmeHnoBaHMe pa3jeioB 1 TeM POrpaMMbl Yueonnie Konrtposabubie IIpakTnyeckas
yacebl padoThI 4acThb
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM
11 Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuonnueckas 3 0 0
' cucteMa xuMudeckux sneMeHToB /. . Menneneera
1.2 XUMHUYECKUE PEAKIIHU 6
1.3 Crtpoenue BemniecTBa. MHOrooOpasue BeIIecTB 4 0
Hroro o pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTais 0
2.2 Hewmeramibl 1
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB 0
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 0 0
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB 110 IPOTPAMME 34 2 3

IIpomexyTounas arrecTanus NPOBOAUTCH B JopMe roJ0BOro OLeHUBAHMSA 0e3 yueTa TeMaTHYeCKHX IPOBEPOYHbIX PadoT.




