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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konnenuuu npenonaBanus y4eOHOTO IpenmMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopspkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHIIETITYyallbHBIE MOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIE€H, COJCp)KaHMs, pPE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCd HEOThEMJIEMOW YacThl0o HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEZeNieHbl B IMpOrpaMMe O XHMHH C Y4ETOM CHenM(pUKH HAyKH XHMHUH, €&
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
HeNnel W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEAHEr0 OOIIEeTo
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYy)KaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKa, KOTOPOe GOPMUPYETCS B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHO B3auMOJEHCTBYST C JAPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs —CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMI HalpaBjeHa Ha pelIeHue INIOOANbHBIX MPOOJIEeM YCTOHYHMBOTO Pa3BUTHSA
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOKEHHSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMU» 1 «OO011asi 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0IIel XUMHUM) U OpraHnYecKol XxuMuu. @opMUpOBaHUE JTaHHOW CHUCTEMbI 3HAHHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xxumus» U «O011as 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OnpeAci€HHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOl XHWMHHM BeEIlIeCTBa
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OHOJIOTMYECKHM AKTHBHBIX COCIMHEHHH. B Kypce OopraHMYeckod XUMHU IOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOPUYECKOe H3MEHeHHe (YHKIUN STOro 3akoHa — OT o0oOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wu 11 kiaccoB »aineMeHTaMu  COJAEpKaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TPHUKJIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YeNOBEKa, CIHOCOOCTBYIOT BOCIHTAHUIO YBXKEHUS K TpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHATH €€ JIJIsl MOIMOMHEHUS 3HAHWM, PEIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMAaHUsI (UITOCOPCKUX MM, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
NPUHATBIE MPOrPaMMON MO XMMHH TOJXOJbl K OIpPEACNICHUIO COJIepKaHUS U TMOCTPOEHUs
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpMAIK, HEOOXOMUMBIX IS TNPUOOPETEHUS OMbITa TMPAKTHUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero oOmiero oOpa3oBaHUs, TMPH  ONPEIEICHHH  COJEPKATEIbHON
XapaKTePUCTUKU LeNied HM3y4YeHHUs MpeIMeTa HalpaBjICHUEM IIEPBOCTENCHHOM 3HAYMMOCTU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOOMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUH KaK BaXKHEHIIEH COCTaBISIOIIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C HCTOPUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi o0ydeHus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIMIYCKHHMKA 0OIIe00pa30BaTeIbHOM  OpraHU3allvu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBi3M Cc 3TMM 1OpU HU3y4EHHHM MpeaMera «XUMHUsS» JOMUHUPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus OOydyaromuXcsi K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHSTHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3IUYHBIX BUOB JIEATEILHOCTH: PEIICHUs MPoOeMm,
MoWcKa, aHaiW3a U 00paboTku HHPOpPMAIUK, HEOOXOAMMBIX JUIS TPUOOpPETEHHs OIMbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE JJISI OLEHKH C
MTO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpPraHu3M YeJIoBeKa U MPUPOJIHYIO CPeny;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCITOJIH30BATh COBPEMEHHBIC HH(POPMAIIMOHHBIE
TEXHOJIOTHH JJIs MIOVMCKA M aHaIN3a Y9eOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
NPUPOONOIB30BAHNSA, TOMOJHEHNUS SHEPreTUUYECKUX PECYpCOB M COXPaHEHHs MPHPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM mane cpemHero obmero o0pa3oBaHus npeaMeT «XuMus» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

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

COJAEP/KAHUE OBYYEHUSA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKON XUMHH

[Ipenmer opraHuyeckoil XUMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MOJyYECHUU
HOBBIX BEIIECTB U MaTepuaiioB. Teopus cTpOeHUs: opraHnyeckux coequHenuit A. M. byrneposa,
e€ ocHOBHble NONOKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepus. XuMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccuukanMu  OpraHudeckux  BemecTB.  HomeHkmarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMHd Ha UX OCHOBE, MOJECIMPOBAHHE MOJEKYI
OpraHMYECKHUX BEILECTB, HaONIOJICHWE M ONHCAHME JEMOHCTPALMOHHBIX ONBITOB IO
IPEBPALCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (TJ1aBlIeHUe, 00YTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHE, TOMOJOrMYecKHi psa. MeTan W 3TaH — mpocTeuiine
NPEJICTABUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakuuu 3aMelIeHUs |
TOpEHHs1), HaX0XKJIEHUE B IPUPOJE, MOTyUYeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — NPOCTEUIINE
NPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIoreHUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUEe U IPUMEHEHUE.

Anxanuensl: Oyraauen-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBOiicTBa (peakuus noauMmepusanun). [loaydeHre CHHTETUUECKOTO KaydyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKHH psii. ALETWIEH —
MPOCTEHIINN MPECTaBUTENb aJTKUHOB: COCTaB, CTpOeHHE, (U3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTCHUPOBAHNUS, TUAPATALIMHU, TOPEHHUS ), TOJTyYEeHHE U IPUMEHEHUE.



Apenbl. bensomn: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJIYYEHME M IpPUMEHEHue. Jonyon: cocmas, cmpoenue,
Quzuueckue u Xumuyeckue ceoucmea (peakyuu 2anio2eHUposanus U HUmpo8aHus,), noayieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBsA3b MEXIy YIUVIEBOJOPOJAMHU,
MIPUHAICKAMMH K pa3JInYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHbIii ra3 U MOmyTHBIE HEQPTSHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHii, KaTanuTUYeCKuil), nupoiu3. [IpoaykTel nepepadboTku HedTH, UX PUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKTHI €ro nepepadoTKu.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX INPEBpAILEHUI: O3HAKOMIIEHHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToap», MoxenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHnble 3anaum.

Bbuncienuss mo ypaBHEHHIO XHWMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYEeCTBa
MCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa pEakUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHBIE OMHOATOMHBIC CHUPTHL. METaHON W ASTAHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (peakiuu C aKTUBHBIMU METallJIaMH, TajoreHOBOJOPOJaMU, TOPEHHE),
npuMeHeHue. BoiopoHbie CBA3M MEXKIy MOJIEKYJIaMU CHUPTOB. JelicTBUE METaHOJIa U ATaHOJIa
Ha OpPraHu3M YeJIOBEeKa.

MHoOroaToOMHbl€ CHUPTHL. OJTUJICHTJUKOJIb M TJMLIEPUH: CTPOEHHE, (PU3MUYECKHE WU
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MICTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl PeaKIus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3m uesnoBeka. [IpuMeHeHuWe TiauIepUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOeHHE MOJEKyJbl, (U3MYecKMe M XUMHYECKHe CBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAeTH]li CTpoeHue, (U3NYecKue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEaKIIHH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseTbHbIe KapOOHOBBIE KUCIOThl. MypaBbUHAst U YKCYCHAasl KUCIJIOTHI:
CTpoeHue, pU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOMCTBA, OOIIME I KJlacca KUCIIOT, peaKIusl
sTepuduKanum), mojgydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTBI Kak
MPEJICTaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE JIEVCTBHUE.

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

YrieBonpl: cocTaB, KiaccuuKaIys yriieBoJoB (MOHO-, IU- U mojucaxapubl). [mroko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (pU3HUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcuaoM meau(ll), okucieHne amMMHaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXKIEHHE B NPUPOJE,
npuMeHeHue, onosornueckas poib. DorocunTes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03BL.
dusnyueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIIUs C HO/I0M).



OKCrepUMEHTAIbHBIE METOJbl M3Y4YEHHs] BEIIECTB M MX IMPEBpalLICHHI: MpOBEICHHE,
HaOJIOZIGHWE W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peakly OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoMm wmeau(ll)), ampaerumoB (oKucCiIeHHE
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmenu(ll), B3aumopeiicTBue
Kpaxmajia C HOJOM), MPOBEIEHUE TPAKTHUECKON pabOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3amaumn.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, o0bEMa, KOJIUYECTBa
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHUsI.

AMUHOKUCIOTHI Kak amQOTepHble OpraHuyeckue coeauHeHus. Dusmyeckue U
XUMHUYECKHE CBOICTBA aMUHOKHMCIOT (Ha HpuMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKUCIOT. [lenrTuapt.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWMCTBa OETKOB: TUIPOIM3, ICHATyparus,
KaueCTBEHHbIE PEAaKIIMH Ha OEJIKH.

DKcrepruMEHTATbHBIE METOJbl M3YYEHHUS! BEUIECTB M HMX IPEBpAllCHUil: HaOIrofeHuEe U
OMKCAaHHUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHATypanusi OETKOB NpPHU HArpeBaHWU, IIBETHbHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUSsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEAMHEHH: MOHOMEp, IIOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3aIUH, CpPeIHsAs MoyeKynaspHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYIISIPHBIX COETUHEHUI — MOTMMEpH3aIIHs U MOJIUKOHICHCAIIHS.

DKcrepruMEeHTATbHBIE METO/Ibl M3YYCHHUsSI BEIIECTB M MX IMPEBpAICHHUI: 03HAKOMIICHHE C
00pa3maMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBS3€H NMpU M3yuyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYILECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK H
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMH JIJISI OT/ICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOue ecTecTBEHHO-HAy4YHbIE TMOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIoTe3a, 3aKoH,
TEOpHsl, aHalM3, CHUHTE3, KIacCUpHUKAIMs, MEepUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTPOBAHUE.

dwusmka: MaTepus, YHEPTHUs, Macca, aTOM, MIEKTPOH, MOJIEKYJIa, DHEPTETHUECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (ONKU, YIIIeBOIbI, KHUPHI, (PepMEHTHI).

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HBIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHOoOrHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOIOIIHME CPEJICTBa,
JIEKApCTBEHHBIE U KOCMETHYECKHE MPeTapaThl, MaTepUaITbl U3 HCKYCCTBEHHBIX M CHHTETHUECKIX
BOJIOKOH.



11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuUMHUYECKUH dreMeHT. AToM. Sapo aroma, H30TOMNBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckre YpOBHHU, MOMAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacrpeziefieHusl 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DJeKTpoHHAas KOH(UTYpalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3yeMeHToB [JI. U
MenpneneeBa. CBs3p nepUOAUYECKOr0 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
sneMmeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
10 rpyHIaM U nepuojam. 3HaueHUe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKass CBs3b. BUIbl XUMUYECKOW CBs3M (KOBaJeHTHas
HENoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuindeckas). MexaHnu3mMbl o0pa3oBaHHUs KOBaJIEHTHOU
XUMUYECKON CBsA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3s. BaneHTHOCTD.
DneKTpoOTpULATEIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI M AHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIETKH.

[TonsiTuie o aucnepcHbIX cucTemMax. VIcTUHHBIE U KOJUIOMAHBIE pacTBOpbL. MaccoBas 1015
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkiatypa HeOpraHu4ecKux
BEUIECTB. ['eHeTHueckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumnueckass peakuus. Kriaccupukanuss XUMHUYECKUX peakiUil B HEOPraHWYECKOH U
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHMs U IIPEBpAILEHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pa3IM4yHbIX (QakTopoB. OOpaTUMble peaKLUu.
XnMmuyeckoe paBHOBecHe. DaKTOpbl, BIUSAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunuun Jle [larense.

OnekrponauTnueckas auccouuanus. CunbHble M cinadble 31eKkTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpalbHas, IIeT0YHAasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAJILHBIE METO/ABl M3YYEHHUS BELIECTB U UX IPEBPAILEHUMN: JAEMOHCTpalus
tabmun «llepuonuueckas cucremMa xumudeckux snemeHtoB Jl. M. MenneneeBa», m3zydeHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJMI0AEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTalu3aTropa,
OIPECIIEHUE CPEBl PACTBOPOB BELIECTB C INOMOUIbIO YHHUBEPCAIBLHOTO MHIUKATOPA, pEaKkLuu
HMOHHOTO0 OOMeHa), MPOBEACHHE MPAKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMUYECKOU PEAKII.

Pacuérnrie 3amaun.

Pacuérpl 10 ypaBHEHHAM XUMHUYECKUX PEAKIHI, B TOM YHCJIE TEPMOXUMHUYECKHE PACUETHI,
pacuéThl ¢ UCIIOIB30BAHUEM TOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heopranuveckast xumust



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMS aToMOB. Du3nyeckue CBOWCTBA
HEMETAJUIOB. AJUTOTPONHSI HEMETAIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOJICOACPIKAIIUX KUCIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metawioB B [lepuoanyeckoil cucteMe XMMHUUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmme
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKSHUN
METAaJIJIOB.

XWMHYECKUE CBOWCTBA BAKHEUIIWX METAJUIOB (HATPUH, KaJWi, KajabIlMHd, MAarHUM,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O61me cnocoObl MoTyYeHHsI METaJUIOB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHHUsS BEIIECTB M UMX NPEBPAIICHUN: H3YYCHUE
KOJUIGKIIMU «MeTa/ulbl U CIUIaBbl», OOpa3I[OB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THUAPOKCHIA ATIOMUHMS C PACTBOPAMM KHCJIOT M IIEJIOYeH, KadyeCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHrble 3amaumn.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHYECTBY BEILECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CITH OJTHO U3 BEUIECTB UMEET IIPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH SKOJOTHYECKOM, SHEPTETHUECKOM U MUIIEBON 0€301MacHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHYECKHUX
peaKuuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO TMOJNYyYeHHUs
BOKHEHIITNX BEILIECTB.

UenoBek B MHpE BEHIECTB W MaTEpPHAIOB: BaXXHEHIINE CTPOUTEIbHBIE MaTepHaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIe yI00pEHUS.

XUMHS U 3]I0POBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH W3YYCHHH OOIEl U HeOpraHMYeCKON XUMUU B
11 kmacce ocyIlIecTBISIETCS Yepe3 MCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE MOHSTHS: HAy4YHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHasms, CHUHTE3,  KlacCH(UKalus, MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaIOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbh.



buonorus: knerka, OpraHmsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHBIE TOPOBI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHomnorust: XUMHYECKass  IPOMBIIIJIEHHOCTb, METaJUlyprus,  NPOU3BOACTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035CTBEHHOE IIPOU3BOJICTBO, IUILEeBast
IPOMBIIIICHHOCTh, (papMalleBTUYECKass MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MAaTE€PUAJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHH.

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

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpoTpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoii OCHOBOM [uid pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IporpaMM CpeAHEro o0IIero 00pa3oBaHusl SABIAETCS CUCTEMHO-IESITEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENbHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro ooOuero oobpazoBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHME O0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIEIIEHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIMXCs PYKOBOJICTBOBAaTbCS B CBOEH JEATENHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTb KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpenMera «XHUMHs» JOCTUTAOTCSI B €JUHCTBE
yueOHOM M  BOCHUTATENBHOM JI€ATE€IBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIBTYPHBIMH, J1yXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH U HJCalaMHd  POCCUICKOTO
IpaXJIaHCKOr0 O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPAaBUIAMU MOBEJICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUS U HPAaBCTBEHHOTO CTaHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSl.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
ONbITa MO3HABATEIbHOM M MPAKTHUYECKOW JEATENbHOCTH OOy4alomMXCs 10 pealn3aluu
MPUHSTHIX B OOIECTBE LICHHOCTEH, B TOM UHCIIE B YaCTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

MPEJICTABICHHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTH IPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y‘IGGHLIX 1 MO3HABATCJIbHBIX 3a/1a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI JPYIHX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUEOHOU AESITETbHOCTH;

2) IATPUOTHYECKOT0 BOCIIMTAHUS .

OCHHOCTHOI'O OTHOLICHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHAMUH,

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUH U MPAKTUYECKOIO NMPUMEHEHUSs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT JUIMTEIbHBIX HaOII0JeHU,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITOUCKOB, IIOCTOAHHOI'O TPpyAda yLIéHbIX " IPAKTUKOB;

HHTCPCCa W II03HABATCJIIBHBIX MOTHUBOB B IIOJYYCHHHM HW MNOCICAYIOIICM aHAJIM3C
uH(OpPMALIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUsA, STUYCCKOI'O MMOBCACHUA,

CIOCOOHOCTH OLICHUBATh CUTyallUHW, CBA3aHHBIC C XHMHUUYCCKUMHU SABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIIEHHUS, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATHh cBOE MMOBCACHUEC H IIOCTYIIKM CBOHMX TOBapI/IIIIeI\/JI C HOSI/IIII/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCHGI{CTBI/Iﬁ 9TUX IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

COOIOZICHHSI TIPaBMJI OE30MACHOTO OOpAIeHUsI ¢ BEIICCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

MOHMMAHUA LEHHOCTH TPaBHJI WHAMBHAYAJIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTo
MMOBCACHHUA B CUTyallUAX, YT'POKAIOIHNX 3JOPOBbIO U JKU3HU JHOI[Gﬁ;

OCO3HAHHUS TOCJIEJCTBUI M HENPHUATHS BPEIHBIX NPHUBBIYEK (YHNOTpEOJIEHUS alKOTroJis,
HAapKOTUKOB, KypEeHUs);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKOM JICSITEIIbHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JESITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PELICHWU MPAKTUYECKUX 3a/lad COLHUAIbHOMI
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCUi pazIuyHOro poja, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAHUHU 110 XUMUU;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM N€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPUHM OOpa30BaHMs,
Oynymieit mpodeccun U peanuszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0ITECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH ITIeNIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOrH4YCCKHUX HpO6J’ICM, BIIMAHUS DKOHOMHNYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLUATIBHOU CpEIbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIH30BAHUS JOCTHKEHUN XUMHH IS PEIISHUST BOIIPOCOB
ParMOHAITBHOTO MPUPOIOTIOIH30BAHNS,



AKTUBHOTO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOIIEeW MPUPOTHON cpene,
YMEHUSI TPOTHO3UPOBATh HEOIAronpusATHBIE 3KOJIOTMYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMHU B
MI03HABATEJIbHOM, KOMMYHHUKAaTHBHON M COIIMAJILHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMaHMUA CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
paloHaIbHOIO HAYYHOTI'O MBIIUICHHUS, CO3JaHUH LEIOCTHOTO MPECTaBICHUs 00 OKpPYKaIOIIEM
MHpE KaK O €JUHCTBE IMPUPOJbl U YEIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU W
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIIPAaBICEHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSL YEIIOBEUECTBA — CHIPHEBOI,
HHEPreTHUYECKOM, NUIIEBOH M DKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULUHBI,
00ecre4eHny yCIOBUM YCIIEUIHOTO TPYAA U SKOJIOIMYECKU KOM(POPTHOM KM3HU Ka)KJ0ro 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aeMble 3HAHUS IS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHbBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO UCIOIB30BATh XMMUYECKHE 3HAHUS ISl PELICHUS TPO0IIeM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K ITO3HAHUIO U MCCIIE0BATENbCKOMN ACATENBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIY4€HMIO HOBBIX 3HAaHMM 10O XUMUU B COOTBETCTBUU C KMU3HEHHBIMU
MOTPEOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSIM TpyJa B pPa3M4YHbIX cpepax mnpodeccuoHaTbHON
JESATEIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MertanpenmMeTHble pe3yibTaTbl OCBOGHMs ydyeOHOro mnpeaMmera «XUMHS» Ha YpOBHE
CpeaHero o0miero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUILTHHAPHBIC
(MeXTpeMeTHbIE) 00IIeHayYHBIE TIOHSATHS, OTPAKAIOIIHE IIEIIOCTHOCTh HAYIHOW KapTHHBI MUPa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPrus, SIBIECHUE, MpOIecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TMO3HABaTelIbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBarome (HopMHpoBaHHE (PYHKIHMOHAIBHOM TPaMOTHOCTH U
COLIMAJIBHOW KOMIMETEHIIMH 00y4aroIuxcs;



CIIOCOOHOCTh ~ OOyHaloIIUXCsl  KCMOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JACUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAJCHHE YHHUBEPCAIbHBIMU y4eOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITeNIbHO (OPMYJIUPOBaTh M aKTyallu3MpOBaTh MpoOJeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHIKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACITEIBHOCTU C MTOCTABICHHBIMHU LIEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUN MNPUEMBI JIOTMYECKOTO MBILUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TIOHATHII M YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE IOHITHS JIsI OOBSICHEHHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BEIOMpATh OCHOBAHWS M KPUTEPUH TS KIIACCU(UKAIIMN BEIIECTB U XUMHUSCKUX PEAKIIHIA,

YCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XuMHUYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U TMPAKTHYECKUX 3a]ad, IPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a3oBblIe HCCJIeN0BaTEIbCKHE TeHCTBHS:

BJIQJICTh OCHOBAMH METO/IOB HAYYHOT'O MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHIA;

dopMynupoBaTh LEAM M 3aJayd  HMCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmynaupoBaTh OOOOIIEHHS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOICIAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIEeOBaTeIbCKOM M IPOEKTHOM JAesITeIbHOCTH,
MPOSIBISATHE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEUICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/IOB [TO3HAHMUSL.

3) padora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHGOpMAIMK  (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TPEACTABICHUS, KPUTUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

dbopMyIUpOBaTh 3aMpOChl W MPUMEHSTh PA3IUYHBIE METOABl MPU TOUCKE M O0TOOpE
uH(pOopMaIui, HeOOXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpHOOpETaTh OMBIT MCMOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS UHPOPMAIUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BAaTh HAYYHBIA $I3BIK B KAyeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: MNPUMEHATh MEXIpeAMeTHble ((du3nyecKue U MaTeMaTH4ecKhe) 3HaKu U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJIe JUAJIOTa W/WUIN JTUCKYCCHH,
BBICKA3bIBaTh UJCH, (POPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHYECKOTO
9KCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHBIX
UCCIJIEJOBaHUM MMyTEM COTJIaCOBAHUS ITO3ULIUHN B X0/€ 00CYXK/I€HUsI U OOMEHAa MHEHUSIMH.

OgJiaieHHe YHUBEPCAJIbHBIMH PeryIsTHBHBIMH el CTBUSMU:

CaMOCTOSITENIHO IJIAHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATENIBHYIO JEATEIbHOCTb,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allrTOPUTM JICHCTBHIA TPU BBIIIOJHEHUN YYE€OHBIX M HMCCIEIOBATENbCKUX 33/1ad,
BbIOUpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOJyYeHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEaKLUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD»» OTPAXkKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpA, POJM XUMHUU B IO3HAHUHU SIBICHUU NPUPOIbI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHATHHOM TPaMOTHOCTH, HEOOXOIUMOW st
pelleHusT TPAaKTHUYECKUX 3a7ad M HKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
370pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKAa aToMa, MOJIEKYyJa, BalEHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYMIa, PaJuKai, W30MEpHUs, M30MEpPHI, TOMOJOTHUYECKHH pPsi, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHHUSI, MOHOMED, MOJIIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMI, JICKAINIUE B OCHOBC ITOHHMMAaHUSA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX SIBJIGHPII;'I, (baKTOHOFquCKHe CBCIACHUA O CBOfICTBaX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y IPaKTUYECKOM JEATENBbHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHSATHUH, yCTaHABIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHSATHUS [IPU ONMMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpPMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKIMW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEUIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KJacCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUs), JaBaTh MM Ha3BaHHs mo cucrtemarndyeckoir Homenkiatype (IUPAC), a Taxke
NPUBOJUTH TPUBUAIbHBIC HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, MPOIUIIEH,
aleTUJICH, STWICHIJIUKOJb, TIUUEpUH, (PeHoid, ¢GopManbAeruj, ameTaibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAasi KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsl KUCIIOTa, TII0K03a, (QPyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OINPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSTH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemectB A. M. ByrtiepoBa st 0ObsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PA3IMYHBIX KJIACCOB OPTAaHMYECKUX BEIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHON, alleTalbJerul, MypaBbUHAs U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, NeJI003a, aMHUHOYKCYCHAasi KHCIOTa), HWILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKUX DPEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT,

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaTh HCTOUYHUKH YTIEBOJOPOIAHOTO CHIPBS
(sedTh, TPUPOMHBIA Ta3, yroyib), CMOCOObI WX TEepPepabOTKH W MPAKTHUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, WCIOJB3yeMbIX B XHMHUHM TIPU H3YUYCHUHM BEIIECTB U XHUMHUYECKUX SBJICHUU
(HaOnrofieHne, W3MEpEeHUe, OKCIEPUMEHT, MOJEIUPOBAaHKE), HCIOIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJB30BAHHUS XUMHUYECKON MOCYAOH U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe TpaBuiia 0OpaIlleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IIJIAHUPOBATh M BBIMOJTHATH XUMHUYECKUNW OSKCTIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPHU HarpeBaHUH, MOJyYEHHE ITUICHA U U3yUYEHHE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIMH OpPraHMYECKUX BEIIECTB, JIeHATyparus OeJIKOB Mpu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npyu oOpallleHuu ¢ BEleCTBaMHU U JJaOOpaTOpHBIM 00OpYIOBaHHEM, MPEJCTABIATH PE3YIbTAaThl



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3allUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(bopMynHpOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (cpescTBa MaccoBoil nuHpopManuu, UHTepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJeCO00pa3HOro
NOBEJCHUA B OBITY M TPYIOBOH NEATETBHOCTH B LEJNAX COXPAHEHUS CBOETrO 3I0POBbS M
OKpPY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS HA JKUBBIC OpraHU3MBbI
ONpEACIEHHBIX OPraHMYECKUX BEINECTB, MOHMMAas cMbIcia mnokaszarens [I/JIK, moscHate Ha
IpUMepax CIocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BCKA,;

JUlsl 00Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJIaX O3HAHUS BEILIECTB U XUMUYECKUX SBIICHUIA;

JUId  CcHeNbIX M caaboBUIAIIMX OOyYaroIUXCs: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMuaeckux Gpopmyi.

11 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOGHHsS Kypca «OOmass M HeopraHuyeckas XUMUs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTABISIONICH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelleHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOUIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATarOIINe
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTPOHHBIC OPOUTAII AaTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/NInyecKas, BOJOPOIHAsA),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEIND, CKOPOCTH
XUMHYECKOM  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccouManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M NPEBPAIICHUS DHEPIHMM IPU XUMHUYECKHX
peaKIMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE ITOHMMAHHUS TNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(dakToJIOrMYecKre CBEJIEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUH M OE30M1aCHOM HCMOJIb30BaHUU
Ba)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATENIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHU BBISABIATH XapaKT€pHbIC MPU3HAKK MOHATHUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHUCAHUM HEOPraHMYECKUX
BEILECTB U UX IPEBPAILCHHUI;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dopMyn BemecTB M ypaBHEHHH XHUMHUYECKUX pEaKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPTaHUYECKHX BEHIECTB (yrapHbIid ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas W3BECTh, Herali€Has W3BeCTb, NUThEBas cOfa, MUPHUT U

JpyTHE);



c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAsl, MIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAUIMUYECKOU PEHIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJSpHAs, MOHHAs, METaJUIMYEecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKHUX COCTUHEHHUIA;

c(OpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIICIKHOCTh HEOPTAHUICCKUX BEIECTB
0 VX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mnepuoaudeckoro 3akona JI. U.
MenneneeBa ©W  JEMOHCTPUPOBATH €r0  CUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ileprnonnyeckoit cucteMbl XUMHUECKUX 371eMeHToB /1. U.
MeHneneeBa, HCIOJIB3Ys MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHWMHUYECKHMX OJEMEHTOB U HX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB []. .
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTh (ONHUCHIBaTh) OOIIME XHUMHUYECKUE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, TMOJTBEPXAATh CYIIECTBOBAaHUE
TEHETHYECKON CBA3M MEXAYy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIIHil;

c(hOPMUPOBAHHOCTh YMEHUS KJIACCU(DHUIIMPOBATH XUMHYCCKHE PEAKIUU IO Pa3INIHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIioBoMy 3(hdeKTy peakiuw,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKUUN pa3NUYHBIX THUIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBAsI yCIOBHUSA, MPU KOTOPBIX 3TH
peaKIu UIyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIMHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPACHO3HABATh OMNBITHBIM HYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3IUUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aercTeus (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XHUMHUYECKHE TIPOIECCHl, JEKallhue B
OCHOBE IMPOMBIIIJICHHOTO MOJIY4YE€HUs CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEACTABICHU 00 OOIIMX HAYYHBIX MPUHIIMIAX U IKOJOTHYECKUX MPOoOJIeMax XUMHYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOIAUTH BBIYMCICHUS C MCIOJIH30BAHUEM TIOHSATHUS
«MaccoBasi 0Nl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOILICHUH Ta30B MPU XHUMHUYECKUX
peaKkImsIX, MacChl BemecTBa WM 00BEMaA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Ui 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIeNIeHuE Cpelbl
pPacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCATIHHOIO MHIMKATOPA, BIMSAHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEeaKlUH, PeaKIHd HOHHOTO OOMEHA, KaueCTBEHHBIEC PEaKIMH Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agau nmo TtemMam «Metamnely u «Hemeramibl»y) B COOTBETCTBUM C NPAaBWJIAMHU TEXHUKHU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOpaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATH
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(MOpMALHIO,
NOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHUKauuu, VHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IEJSIX COXpPAHEHHs] CBOErO 3/I0pOBbI U
OKpY’Kalolie MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha XKHBBIE OPTaHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YelIOBEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECCKHX SIBIICHUIA,

JUISL CIENbIX W CJIA0OBUIAIIMX OOYyYarolIuXCsi: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gpopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTp OCHUS 0p TaHUYCCKUX COE I/IHeHI/I;I) A 3 bubmmorexa [IOK
' P P s ' https://m.edsoo.ru/7f41837c
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
bu6mmoteka [IOK
2.1 penenbHple yrieBoaopoIbl — alkaHbl 2 https://m.edso00.ru/7f41837c
25 HenpeienbHbIe YIIIEBOAOPO/IbI: ATKEHBI, 5 1 brbnmorexa LHOK
- ANKATMEHE], ATKHHE] https://m.edsoo.ru/7f41837c
bu6nuoreka [IOK
2.3 ApOMaTHIECKHE YTIICBOIOPO/IBI 2 https://m.edsoo.ru/7f41837c
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 1 Bubmmorexa LHOK
. HX mepepaboTka https://m.edso00.ru/7f41837c
Hroro mo pazueny 13
Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Cruptel. denon 3



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3.2 Anbaerupl. KapOOHOBBIE KUCIIOTHIL. 7 Bubmmorexa LIOK
- CioxbIe SbUpEI https://m.edsoo.ru/7f41837c
bubnunoteka LIOK
3.3 YrieBosbl 3 https:/m.edso0.ru/7f41837c
Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust
bubnunoreka LIOK
4.1 A A .b 3
MIHBL AMIHOKHCIOTRL HEIH https://m.edsoo.ru/7f41837c
Hroro mo pazueny 3
Pa3znea S. BeicokoMoieKyIsIpHbIE COeIHHEHUS
bubmmoteka IIOK
5.1 IT .K .B 2
FACTMACCRL. RayHyI. BOTOKHa https://m.edso0.ru/7f41837c
Hroro nio pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne o/ P Konrpouabusie Ilpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH bubnmoreka [JOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://m.edsoo.ru/7f41837c
anemenToB . 1. Menaeneera
19 CtpoeHue Bemectsa. MHoroobpasue ) Brbmorexa [TOK
- BOILECTR https://m.edsoo0.ru/7f41837c
bu6mmoreka [JOK
1.3 XUMHYECKHE PEaKLNH 6 1 1 https://m.edsoo.ru/7f41837¢
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmoreka [JOK
2.1 Merannet 6 1 https://m.edsoo.ru/7f41837¢
bubmuoreka [JOK
2.2 Hemerasusl 9 1 1 https://m.edsoo.ru/7f41837¢
23 CBs13b HEOPTAHUYECKHX U OPraHUYECKUX 5 brbmorexa LIOK
- BEIIECTB https://m.edsoo.ru/7f41837c
Hroro no pazueny 17

Pa3zgen 3. XuMus M 'KU3HL



https://m.edsoo.ru/7f41837c
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bubmuoreka [JOK

31 XuMUSL ¥ )KU3HB 4 https://m.edsoo.ru/7f41837c
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kourpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
! I[IpeaMeT OpraHuYecKOl XUMHH, €& L Brbmotexa LIOK
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE https://m.eds00.ru/7141837¢
Teopust cTpoeHUST OPraHUYECKUX bubnunoreka [JOK
2 coenuHenuil A. M. byrneposa, €€ OCHOBHbIE 1 https://m.edso0.ru/7f41837¢c
MOJIOKEHUS
[IpencraBnenue o knaccuduxanuu bubnmnoreka [JOK
3 opraHu4eckux euiects. Homenkiarypa 1 https://m.edsoo.ru/7f41837c
(cucremaTHyeckasi) U TpUBHAJIbHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
4 AJIKaHBL: COCTaB U CTPOEHUE, L bubmorexa IIOK
TOMOJIOTHHECKHH PI https://m.edso0.ru/7f41837c
5 MertaH u 3TaH — npocTeime 1 brbmorexa IOK
MPE/ICTABUTENH ATKAHOB https://m.edso0.ru/7f41837c
bu6mmorexa [IOK
6 AJIKEHBI: COCTaB U CTPOCHUC, CBOMCTBA 1 https://m_edsoo_ru/7f41837c
. DTHJIEH U PONUJIEH — MPOCTEHIIHE 1 Brbmmotexa LIOK
ME/ICTABUTENH ATKEHOB https://m.edsoo.ru/7f41837c
8 [Ipaktuueckas padora Ne 1. «[lomyuenue 1 1 bubnmoreka [JOK
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9TUJICHA U U3YUYCHUC CTO CBOICTBY»

https://m.edsoo.ru/7f41837¢c

Ankanuensl. byranuen-1,3 u

bubmuorexa [JOK

9 metunoyraguen-1,3. [lomyuenue https://m.edsoo.ru/7f41837c
CHHTETHYECKOTO KaydyKa M Pe3UHbI
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, bubmuorexka [JOK

10 TOMOJIOTUYECKUH psiji. ALIETUIICH — https://m.edsoo.ru/7f41837c
MPOCTEUIINN MPEJICTABUTEID aJIKUHOB

1 BrlunciieHns 0 ypaBHEHUIO XUMHYECKOM Bubsmorexa IIOK
peaiu https://m.edsoo.ru/7f41837c

19 Apenbl: 6eH30I1 ¥ TOIy0JI. TOKCUYHOCTh Bubsmorexa IIOK
apeHoB https://m.edso0.ru/7f41837c

13 [eHeTHYECKas CBA3b YIIIEBOIOPOIOB, bubmorexa IIOK
NPUHAIVIEKAIIIX K PA3THIHBIM KIAcCaM https://m.edsoo.ru/7f41837c
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: bubnuorexa [JOK

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE Ta3bl, https://m.edso0.ru/7f41837c
He(Th U MPOAYKTHI €€ mepepadoTKH
[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB: bu6nuorexa [IOK

15 HPUPOIHBII ra3 U MOMyTHbIE He(TIHBIE ra3bl, https://m.edsoo0.ru/7f41837c
He(Th ¥ MPOAYKTHI €€ mepepadOTKH
KouTtposnbhast paboTa 1o pasueny Bubsmorexa IIOK

16 «YTIEBONOPOTIBI» https://m.edso00.ru/7f41837c

17 ITpenenbHbIE OHOATOMHBIE CITUPTHL: brbmorexa IOK
METaHOJI ¥ 3TaHoJ1. BoopoiHas cBsi3b hitps://m.eds00.ru/7141837¢

18 MHOroaToOMHBIE CITUPTHI: ATUIICHTIIUKOIb U bubmuoreka [JOK

TJIHIEPUH
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https://m.edsoo.ru/7f41837¢c

@DeHOJI: CTPOCHUE MOJIEKYJIbI, (PU3NIECKHUE U

bubmuorexa [JOK

19 .
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE https://m.eds00.1u/7141837¢
Anpaerust: popManbIerul U aleTalbIerul. bubmorexa [IOK

20 AneTon https://m.edsoo.ru/741837c

21 OHOOCHOBHBIE MPEIEIbHBIE KAPOOHOBBIE Bubsmorexa [IOK
KHCIOTHI: MyPABbHHAS H YKCYCHAS https://m.edsoo0.ru/7f41837c

22 [TpakTuyeckas padora Ne 2. «CBoiicTBa Bubsmorexa IIOK
PACTBOPA YKCYCHOI KHCIIOTHI https://m.edso0.ru/7f41837c

23 CreaprHOBas M OJIEMHOBAS KUCIIOTHI, KaK Bubmorexa [TOK
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT https://m.edso0.nu/7141837¢

24 Mpl1a KaK CONM BBICHIMX KapOOHOBHIX brbsmorexa LIOK
KHCIIOT, HX MOIOIEE JeHiCTBHE https://m.edso0.ru/7f41837c
CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE bubnunoreka [JOK

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX https://m.edsoo.ru/7f41837c
3¢upoB
JKupbl: ruApONU3, NPUMEHEHHE, Brbmotexa LIOK

26 GUOJTOTMHeCKas POJTH KHPOB https://m.edsoo.ru/7f41837c
YrneBoabl: cocTaB, KilacCUpUKaIHS. bubnmoreka [JOK

27 Baxwuelimume npencraBuTeNu: rir0K03a, https://m.edsoo.ru/7f41837c
dbpykTo3a, caxaposa
Kpaxmai 1 HeIono3a Kak IpupoaHbIe brbnmorexa IOK

28 https://m.edso0.ru/7f41837c

MIOJINMEPBI
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KonTponpHas padora mo pazaeny

bubmuoreka [JOK

29 «Kucnopoacoaepkamue opraHn4ecKue 1 https://m.edsoo.ru/7f41837c

COEIMHEHND
bubmuoreka [JOK

30 AMHHBI: METHIIAMHH U AHHITHH 1 https://m.eds00.ru/7f41837¢
AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS bubmuoreka [JOK

31 OpPTaHWYECKHUE COCTUHEHUS, X 1 https://m.edsoo.ru/7f41837c
ononoruyeckoe 3Hauenue. Ilentuanl

32 Benku Kak IpupoaHbIe 1 bubmorexa [HOK
BBICOKOMOJICKYJIIPHBIE COSIMHEHUS https://m.edsoo.ru/7f41837c

33 OCHOBHBIE IOHATUSA XUMHUH 1 bubmorexa [OK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH https://m.edsoo.ru/741837c
OCHOBHBIE METOBLI CHHTE3A bu6mmoreka [IOK

34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHUH. 1 https://m.edso0.ru/7f41837¢c
[TnacTmacchel, KaydyKH, BOJIOKHA
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Bceero KoHTpoabHbIe TpaxTiieckue Oﬁl?ZlI;OBaTe.HbHLIe
padoTshI
padoThbI pecypchl

! XHUMHUUECKHH dIIEMEHT. ATOM. DJIEKTPOHHAS 1 brbmmorexa LIOK
KOHDUYPAIIHS ATOMOB https://m.edsoo.ru/7f41837c
[lepuonnueckuii 3akoH u [lepronuueckas bu6nuoreka [IOK

5 crucTemMa XuMudeckux anemeHToB 1. U. 1 https://m.edsoo.ru/7f41837c
MeHeneeBa, ux CBsI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB bubnmnoreka [JOK
XUMHUUYECKHUX DJIEMEHTOB U UX COSIUHEHHUH T10 https://m.edsoo.ru/7f41837c

3 rpyIIaM U nepuojaam. 3HauyeHue 1
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMHuueckux sneMeHToB .M. Menneneesa B
pPa3BUTHU HAYKHU
Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€ bubnmnoreka [JOK

4 BUJIbI; MEXaHU3MBI 00pa30BaHMs KOBAJIEHTHOM 1 https://m.edsoo.ru/7f41837c
cBs3u. Bogopoanas cBsizb
BasleHTHOCTB. DIIEKTPOOTPULIATETBHOCTD. bu6mmoreka [JOK

5 Crenenn okucienud. BemecTsa 1 https://m.edsoo.ru/7f41837c
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS
[TonsiTHE O MUCTIepCHBIX cucTeMax. McTuHHBIE bu6muoreka [JOK

6 Y KOJUTOMIHBIC pacTBOPHI. MaccoBas 10Jis 1 https://m.edsoo.ru/7f41837c

BELIECTBA B pacCTBOPE
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Knaccudukanus 1 HOMEHKIATypa
HEOpraHNYeCKNX COeTUHEHMH. | eHeTHueckas

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

! CBSI3b HEOPTaHUYECKUX BELIECTB, Pa3IMUHbIX
KJIACCOB
Knaccudukanus XUuMHYECKUX PEeaKIHii B bubnmoreka [JOK
HEOPraHWYECKON U OPraHUYECKON XUMUHU. https://m.edsoo.ru/7f41837c

8 3aKOH COXpaHEeHHsI MAacChl BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHYECKHUX PEaKIHIX

9 Cxopocts peakiun. OOpaTUMble PEaKIIUH. BHGJIH’IOTGKa LOK
XUMHUECKOE PABHOBECHE https://m.edso00.ru/7f41837c
[TpakTudeckas padora Ne 1. «Bousiaue bubmuorexa [HOK

10 pa3IMYHBIX (PAKTOPOB HA CKOPOCTH https://m.edso0.ru/7f41837¢c
XAMHYECKON PEAKIIUN»
DnekTponauTHueckas auccoruanus. [lonstue o bubnmnoreka [JOK

11 BOJIOPOJIHOM Noka3arene (PH) pacTsopa. https://m.eds00.ru/7f41837c
Peaxiiuu nonnoro oomena. ['maponu3
OpPTaHWYECKUX W HEOPTaHMYECKHUX BEIICCTB
OKHCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKITUH. bubnmnoreka [JOK

12 ITonsiTHE 00 371EKTPONIU3E PACILUIABOB U https://m.eds00.ru/7f41837¢c
pacTBOPOB coJieit

13 KontposnbHas pabota 1o pasueiy EH6J_IHOTeKa LHOK
«TeopeTndyeckrue OCHOBBI XUMHI) https://m.edso0.1u/7141837¢
Mertamibl, ux nosnoxkenue B [leprnoanyueckoit but6mmoreka [IOK
CHUCTEME XUMUYECKUX dieMeHTOB /1. U. https://m.edso00.ru/7f41837c

14 MenpeneeBa 1 0COOCHHOCTH CTPOCHUS

aTomoB. O01ue PU3NIECKre CBOMCTBA
METAJIJIOB
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CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

bu6nuoreka [IOK

15 :
HATISKEHHI METATIOB https://m.edsoo.ru/7f41837c
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METaJIJIOB Bbu6nuoreka [IOK
16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu, https://m.edso0.ru/7f41837¢c
AIIOMUHUN) U UX COEIMHEHUI
17 XuUMHUYECKHE CBOMCTBA XpOMa, MEH M UX Bubnmorexa [IOK
COe THHEHMUIA https://m.edso00.ru/7f41837c
18 XUMHUECKUE CBOMCTBA LIUHKA, KeJle3a U UX bubmmorexa [IOK
COe THHEHMUIA https://m.edsoo.ru/7f41837c
[TpakTuueckas pabota Ne 2. "Pemienue bubnmnoreka HOK
19 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME https://m.edsoo.ru/7f41837c
«Meramab»"
Hewmeramnsl, ux nonoxenue B Ileprnoanueckon bubnmnorexka [HOK
20 cUCTeMe XMMHUYECKUX aieMeHnToB /1. U. https://m.edsoo.ru/7f41837c
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
duznyeckne CBOMCTBA HEMETAIIIOB. bu6mmoteka [IOK
21 AmoTponusi HEeMETauIoB (Ha puMepe https://m.edsoo.ru/7f41837c
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)
99 XHUMHUYECKHE CBOMCTBA raJIONEHOB, CEPBI U UX bubnuorexa [IOK
COSMHEHHi https://m.edsoo.ru/7f41837c
23 Xumudeckue cBoicTBa a3ota, pocodpa u ux bubnmorexa [IOK
COCTHHEHH https://m.edsoo.ru/7f41837c
24 XuMHUYeCKre CBOMCTBA YIIIepoia, KPEMHUS 1 bubnmorexa [IOK
X COCTHHEHHI https://m.edsoo.ru/7f41837c
25 [IpuMeHeHne Ba)KHEUIIINX HEMETAIIIOB U UX bubnuotexa [JOK
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COEIUHEHUI

https://m.edsoo.ru/7f41837¢c

O00011IeHNE U CUCTEMATU3AIUS 3HAHUM 110
TteMme «Hemeramiael»y. Beruncnenus mo

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

26 YPaBHEHUSM XUMHYECKHUX PEaKIHid 1
TEPMOXUMHUYECKUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenue bubmmoreka [IOK

27 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edso0.ru/7f41837c
"Hemeranmmsi"»

28 KouTponbHas pabora 1mo remMaM «MeTaib» 1 ]stI:[I@.mOTeKa HOK
«HeMeTamis ps://m.edsoo.ru/7f41837c

29 Heopranudeckue ¥ OpraHu4eCKUe KUCIIOTEL BH6J.H’IOTeKa HOK
Heopranunueckue u oprannueckre OCHOBaHUS hitps://m.eds00.ru/7f41837¢
AM@oTepHbIe HEOpraHUYECKHE U bubnmnorexka [HOK

30 OpraHM4ecKHe coeMHEHUs. ['eHeTnueckas https://m.edsoo.ru/7f41837c
CBSI3b HEOPTAaHUYECKUX U OPTraHUUYECKUX
BEIIIECTB
Ponb xumum B 00ecIieueHnH SKOJI0THIECKOM, bubmmoreka [IOK

31 HSHEPTreTUYECKON 1 MUIIEBON O€30MacHOCTH, https://m.edso0.ru/7f41837c
pPa3BUTHUU MEIUIIMHBI
[IpencraBnenus: 00 0OMUX HAYYHBIX bubnuoteka [JOK

32 MPUHIIAIIAX IPOMBIIIIEHHOTO MOTY4YEeHUS https://m.edsoo.ru/7f41837c
Ba)KHEHIIINX BEIIECTB

bu6nuoreka [IOK
33 HernoBex B MHpE BENIECTB ¥ MaTepUaoB https://m.edsoo.ru/7f41837c
Bbubnunorexa LIOK
34 XuMHS U 310POBBE YETI0BEKA https://m.edsoo.ru/7f41837c
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