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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranm3auusax Poccuiickoir ®exepanuu, peasu3yOIIHX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMU Yy4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIJIM KOHLIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJI€H, COJCp)KaHUs, PEe3yJbTaTOB OOY4YCHHS U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTEME XHMMHMYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpa3zoBaHue 0Oy4aroOLIMXCs Ha YPOBHE CPEAHEro
o01rero 00pa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHe U MOCTPOCHUE
KOTOPOI'O ONpEZeNeHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHEUM(DPUKM HAyKU XHUMHUH, €&
3HAUEHUs B MO3HAHUU MPUPOIBI U B MAaTEpUATbHON KU3HU OOILECTBA, @ TAKKE C y4ETOM OOIIUX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0ILIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyi0 pojb B COBPEMEHHOMH
LUBUJIN3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE NIOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHS KaK HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS
4eJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM ¢ OOmMMMH LETSIMH M HMPUHLUUIAMHU CpeIHEro obImero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEHIHOTO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKkast XMMHUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP)KaHUsI KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUHN MO0 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PACCMOTPEHHUS] BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa conmepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeoOpraHuyecKkas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BeEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUM O CTPOCHHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yrJiOM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI pacCcMaTpUBAaETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS TEOPETUYECCKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HaYEHHE TMEePUOJNYECKOr0 3aKOHa C OOIIETEOPETHYECKHX W METOJIOJIOTMUECKUX MO3UIIHM,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M TPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U TPUMEHSATH €€ JIUIS MOTIOJHCHHS 3HAHWH, PEIICHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH M TEOPETUUECKHUMH MPEINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mane pemieHus 3amad  BOCIMTAHUWSA, PA3BUTHUS M COIMANU3ALMU  OO0YYarOIIUXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJABI K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPoOJieM, MOUCKa, aHAJIU3a U
o0paboTku uHPOpPMAIUU, HEOOXOMUMBIX Ml TPUOOpPETeHHs] OMbITa MPAKTUYECKOH U
MCCIIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero ooOmero o0pa3oBaHWs, TP  OMNPEICICHUU  COJEpKATSIBHOU
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6a3oBoM ypoBHe (10 —11 kJ1.) sBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWUMHUYECKHMX 3HAHWH KaK BaKHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEILIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

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

Hapsny ¢ atum, conepkarenbHas XapakTepUCTHUKA LI€Jel U 3a7a4 U3Y4YEHHUs NPEAMETa B
porpaMMme 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCA NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOyueHwus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TIOJYYCHUs] 3HAHUM M MPUMEHEHHUS WX B PEATbHOM JKU3HU YISl PEIICHUS
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMHM TpenMera «XUMHUS» JOMUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpAa,
dbopMupoBaHHE MHTEIUVIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS PA3IUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIieM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JeATEbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJI1 OLEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30ITaCHOCTH XapaKTepa BIMSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BATh COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(OpMALIUA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupOBaHUE U Pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOTO U IOTUYECKOTO MBITIIICHUS,
HaAOJII0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOO0XOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeXKIEHHOCTHM B TyMaHHUCTHMUYECKON HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIB30BaHUS, TOTOJHEHUS SHEPreTHYEeCKUX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHMsI OIbITa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISI IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYyAIUSAX, CBA3aHHBIX C XUMUUYECKUMU SIBIICHUSMH.

B yueOHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XuUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YPOBHE CPEIHErO
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOil XMMHUHU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B IOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTrudeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IUIaBjieHUe, OOyIJIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH pAll. DTUIIEH U NPONWIEH — NPOCTEeHIIne
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Anxanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psii. AUeTuieH —
IPOCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMHUECKHUE CBOWCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyu€HHE M TNpUMEHeHHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOJOB. [IpupoaHblii ra3 U monyTHele He(TAHBIE ra3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(hTH, UX PUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThl €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJbI M3Y4YEHHs BEUIECTB U MX IPEBPAILECHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojuiekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPaOOTHI:
MOJIyYEHUE 3TUJICHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMUYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckne coeiHHEHUs!

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOJaMHU, TOPEHHE),




npruMeHeHne. BoopoiHbie CBA3M MEX1y MOJIEKYyJIaMu CupToB. JleiicTBue MeTaHoa U 3TaHOJA
Ha OpraHu3M 4elloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE cIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHWe TriulepuHa U
STHJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peaklUMU OKMCIEHHS U BOCCTAaHOBJIEHUS, KaueCTBEHHBIE DPEaKIIMN),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepupUKalM), IMoldydeHue M mnpuMeHeHue. CTeapuHOBas U OJIEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib )KUpPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHWE, OpOKEHHE TJIOKO3bI), HAxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03blI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TUApPOJIN3, KAaUECTBEHHAsI peakLus ¢ HOJIOM).

OKcliepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEBpallleHHi: NpOBEJeHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peaKkiMu OJHOATOMHBIX CHHPTOB (okucieHue 3TaHona okcuzom wmeau(ll)), MHOroaToMHBIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcozepikale OpraHn4eckiue CoeTMHEHUS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HaOJIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEeNIKOoB.

BbicokomosieKy IsipHbIe COeIUHEHHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3alUH, CpPEIHsAs MOJIeKyaspHass macca. OCHOBHBIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U TOJTUKOHICHCALUSI.



DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M MX MPEBPALCHUNA: 03HAKOMIICHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIacCupUKalusi, TMEePUOJUYHOCTh, HAOIIOJCHUE, W3MEpPEHUE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKThI, OCHOBBI PAIMOHATILHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpOoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAas
HeNnoJIsipHasl U TOJspHas, WOHHas, MeTajuindyeckas). MexaHu3smMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOIO CTPOEHMS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coenauHeHud. HomeHkinarypa HeopraHmdeckux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHH. 3aKOH COXPAaHEHUs MAcChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLEHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3IM4yHbIX (akTopoB. OOpaTUMble peaklUu.
XuMnueckoe paBHOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.



DnekrponuTnueckas auccoruanus. CuibHble W crnabble 31eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IETOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIEpUMEHTAIIbHBIE METO/bl M3Y4YEHUS BEIIECTB M WX IPEBpALCHHUI: JEMOHCTpaLIMs
tabnui «llepuoguyeckas cucrema xumuueckux snaemeHToB [l U. MenpaeneeBay, usydenue
MoJeNIed KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe ¢ ONHCaHWUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaauzaropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHSATHUS «MACCOBAas J10JIA BEILIECTBAY.

Heopranuveckasi xumust

Hemeranmnbl. Ilonmoxkenue HemeramioB B Ilepuonunueckoi cUCTEME XUMHUYECKHUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (Du3MUECKHE CBOMCTBa
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BaXKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Metannel. [lonoxxenne meraiioB B [lepuoguyueckord CUCTEME XMMHYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢duszuueckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPSKECHUN
METaJIJIOB.

XHUMHYECKUE CBOWCTBA BAXKHEWUIIHMX METAUIOB (HATPUH, KaJMA, KaJablUMHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M UX TNPEBPAIICHUIN: H3YYCHUE
KOJUIeKIIMU «MeTalibl U CIUJIaBbl», OOpa3lOB HEMETANIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3aj7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME THUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérer maccel BemiecTBa WM 00BbEMA Ta30B MO HM3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, ECITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOW U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [IoHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKunii.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TOMy4YeHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MaTEpPUAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl Ui DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XuMHST U 3]I0POBBhE HYEJIOBEKA: TMpaBHWJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaTosB,
npaBuiia 6€30MacHOTO UCIIOIH30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanu3zanius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIel M HEOPraHUYEeCKOW XMMHU B
11 kyacce oCyIIecTBIsCTCS Yepe3 MCIOIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH,



TaK M MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIs1 OTACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaJlU3,  CHUHTE3,  Kilaccu(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIIeCTBa, GPU3NYECKUE BEIIMYUHBI U €IMHULIBI X U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTEBHBIX MaTepuaios, CEJIbCKOXO035IHCTBEHHOE MPOU3BOJICTBO, nUIeBas
MPOMBIIIIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaioB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM CpeaHEro oOIero oopazoBaHUs (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEJHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

OCO3HAHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAILIMU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH IEJIOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B EIMHCTBE
yueOHOM M BOCHUTATENBHON JEATEIBbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJ€alaMH  POCCHICKOTO
IpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMSI, CAaMOPa3BUTUS M HPAaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYarolIMXCs IO pealu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPAaB U 00S3aHHOCTEH, YBAXKECHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATETLHOCTH MPHU CO3AaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U aprYMEHTHI IPYTUX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4HOMY HACIEAMI0 OTEYECTBEHHOM
XUMUU;

YBO)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHDXKCHHUS HAYKU €CTh pPe3yJbTaT JJIMTEIbHBIX HAOII0JICHUM,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U PAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYE€HUH M TMOCIEAYIOIIEM aHajau3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUECKOTO TIOBEACHMUS;



CIIOCOOHOCTH OIICHWBATh CHUTYalldW, CBS3aHHBIE C XWUMHUYCCKUMHU SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKUM CBOMX TOBApHUINEH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUNA ITUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coONroOfCHHs TPaBWUJI 0€30MacHOTO OOpaIleHUsi ¢ BEUIECTBAMH B OBITY, MMOBCEAHEBHOU
YKU3HU U B TPYIOBOM IS TEIbHOCTH;

MOHMMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TOCJICJCTBUI W HEMPUSATHS BPEIHBIX MPUBBIUCK (YIMOTPEOICHHS aTKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JI€ATEIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIICHWU TMPAKTUYECKUX 3a7ad COLMAILHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS TPESIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOH AESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPaeKTOPHH OOpa30BaHMSI,
Oynyuieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKU 1EJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUs HEOOXOJAMMOCTH WCIIOIB30BAHUS TOCTHXKCHUN XUMUU JJISI PEIICHHUS BOTIPOCOB
paIoOHaIBHOTO MTPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpee,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE HYKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPAILATD HUX;

HAJIUYUS PA3BUTOrO HKOJIOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYIbTYphI, OIMbBITA
JEATETLHOCTH  DKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(hoOuH;

7) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUA CIEeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (HOpMUPOBaAHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIeM
MHpE KaK O €IWHCTBE MPHUPOJBI M YEJIOBEKa, B TMO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr IpoOieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH ISl COBPEMEHHOW IMBHWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHNN TJII00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIeBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,



00€CIIeYeHNN YCIIOBHH YCIIEIIHOTO TPYa U SKOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJOr0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamM3a U OOBSCHEHMS SIBICHUI OKPYKAIOMIET0 MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHHH,
yYMEHHUs J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M HMEIOIIMXCS TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS AJIs PELIeHUs ITpodiieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSIM Tpylda B pasinyHbIX cdepax mnpodeccHnoHATbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMbIC JUII (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMa, HAY4YHbIH (aKT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYyTHE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yYaronXCs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ MCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNATh IENN JCITEIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUH HX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI ICATEIILHOCTH C MTOCTABJICHHBIMHU IIEIISIMHU;

HCIIOJIB30BaTh NpHU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'0O MBINIJICHUSA — BBIACISATH
XapakTepHbIC TMPHU3HAKKM TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIBH30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u fIBJ'IeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATHE B IIPOUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (Qopmyna, ypaBHEHHE XHWMHUYECKOW pPEaKIUd — TPU PEIICHHH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/1ay, MPUMEHSITh HAa3BaHHBIC MOJICIBbHBIC MPEICTABICHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS YYEHHMYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpMaLuU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

IPUOOpPETaTh OMBIT KCIOJb30BaHNSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uH(popMalMel: MNPUMEHSATh MEXIpeAMeTHbIe ((U3nuecKkue M MaTeMaTH4YeCcKHe) 3HaKu U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKIaeMOil TeMbl B XOJ€ JHajora W/WiH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAaMHM IIPA  BBIIOJIHEHUHM XUMHYECKOIO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYXKJIEHUSI 1 OOMEHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii alropuT™M JAEUCTBUN NPU BHIOJHEHUHM Y4E€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATBI
10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)KaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJAbTYPBhl JHYHOCTH, €€ (DYHKIIMOHATHLHOM TPAMOTHOCTH, HEOOXOAMMOW st
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
HOHATHUS (XUMUYECKUN SJIEMEHT, aToM, 3JICKTPOHHAsE 000JI0YKa aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
GbyHKIMOHAIbHAS TPYIIA, paguKal, H30MEpHUs, U30MEpbl, TOMOJIOTMUYECKUN psi, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJIEPKAIIME COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKalllie B OCHOBE MOHUMaHUS
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHIE CBEACHHUS O CBOMCTBAX,
cocTaBe, OJMy4YeHUHU 1 0€30MaCHOM HCIOJIB30BaHUU BAXKHEHUIIINX OPraHUYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JESITETHHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
WX B3aUMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE TIOHSATHS IIPH OMUCAHUH COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OpPMUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJUKY JUJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEIECTB
U YpaBHCHUH XUMHUYECKHX pPEaKIUi, U3rOTaBIMBATh MOJCIU MOJICKYJI OPTaHHYECKUX BEIICCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO M MMPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpPMHUPOBAHHOCTh YMEHUH YCTAHABIMBAThH MPUHAJICKHOCTh U3yYEHHBIX OPTaHUICCKIX
BEIIECTB 1O HX COCTaBy U CTPOCHHUIO K ONpeAenEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YriaeBoJopodbl, KHCIOPOJI W a30TCOACpXAIlUe COCNWHEHHs, BBICOKOMOJICKYIISIPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTJCIHHBIX OPTaHMYECKHX BEIISCTB (ITHIJICH, MPOIHJICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPUH, (QeHod, (opManbAeTuia, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIOK03a, (PPYKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMCHHSI OINPEACIATh BHJbI XHUMHUYECKON CBS3M B OPraHUYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHSI TIPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHUS OPTaHUYICCKUX
BemecTB A. M. bytnepoBa st 00bsSCHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEICTABUTENICH Pa3IMIHBIX KJIACCOB OPTaHUICCKUX BEIICCTB
(MeTaH, 3TaH, JSTWIEH, NPONWIEH, aleTHieH, OyrtaaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, IeJUII003a, AaMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TCHCTHUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKUX pPEaKIUd C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTIICBOJOPOIHOTO CHIPhS
(HedTh, TMPUPOHBIA Ta3, Yrojib), CHOCOOBI HUX MEPEepadOTKH W MPAKTUYECKOE MpPUMEHEHUE
MPOJYKTOB NEpepaboTKH;

c()OPMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIIUN);



c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MIO3HAHMS, MWCIONB3YEMBIX B XHMHU IIPU HM3YYCHMM BCILECTB M XUMHYECKHX SIBJICHUHI
(HabmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), UCIOIb30BaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKHX BEIIECTB, JEHaTypauus O€IKoB IHpu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHHKH O€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHUYECKOI'O 3KCIIEPUMEHTa B (hopMe 3amucu ypaBHEHMH COOTBETCTBYIOIIMX pPEAKLUMHA U
(dbopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh IpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbIca nokasarens IIJIK, moscHsATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOrO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUId O0YYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1AaX MO3HAHUS BEILIECTB M XUMUYECKUX SBJICHUM;

JUId  CclenbIX U cAa0OBUIAMIMX OOyYaroIMXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATraroIIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBIH O0BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTENEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peméTka, THUIBl XHMHMUYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAS IHUCCOIMAINS, OKHUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALIEHUS PHEPrUU MPU XUMUYECKHUX
peaKHI/IZX), SaKOHOMepHOCTI/I, CHMBOHH‘I@CKI/Iﬁ SI3BIK XHUMUH, MHpOBOSSpeH‘—IeCKI/Ie 3HaHUA,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJTYyYEeHUH U O€30IMacCHOM HCIOJIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKHU MMOHSATHH, YCTAHABIUBATH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTh, HErali€Has W3BECTb, NUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHUSX, TUIl KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOI'O
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILIECTB
0 UX COCTaBY K ONpeAeNEHHOMY KIJIACCY/TPYIIe COSAMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeneneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIINY, «IHEPreTHUYCCKHUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
coeuHEHUH Mo nepuogam u rpynnam [leproandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYyIECTBOBAaHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMH BEIIECTBAMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIAacCU(PULIUPOBaTh XMMHUYECKHE DPEAKLUUHU IO Pa3IMYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YPaBHEHHUs PEaKIMH MOHHOTO OOMEHa, YUYUThIBasl YCJIOBHS, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON pEeaKkIU OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUs CEPHON KHCIIOTHI, aMMHaKa, a Takxke chopMHUpOBaHHOCTH
npezcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Jisl BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHHM Ta30B MPH XMMHYECKHX
peaKIMax, Macchl BellecTBAa WM 00bEMaA ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PdekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MACCHI BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJIb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHbIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATh XUMHYECKHHA HKCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peakluu HOHHOIO OoOMEHa, KaueCTBEHHbIE pEaklUM Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3aga4y no temaM «Meramib» U «Hemeramisl») B COOTBETCTBHUM C IPaBWIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHUH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MIPEACTABIAThH
pe3ybTaThl XUMHYECKOTO SKCIepHUMEHTa B (opMe 3amuCH YPaBHEHUI COOTBETCTBYIOLIMX
peaxuuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(POPMALHIO,
MOJly4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHUKanuu, MHTepHET u
JAPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karolllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JICHUCTBHS HA JKUBbIE OPraHU3MbI
onpeAenEéHHbIX BELIECTB, MOHMMAs cMblca nokasarens I1JIK, moscHATe Ha mpumepax crocoObl
YMEHBUIEHUS U MPEAOTBPALICHUS UX BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHIA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
N HaumeHoBaHHe KoJsaun4yecTBo 4acoB SexTpo e (undposLIe) JeATeIbHOCTD
° JIEKTPOHHBIE (LM(POBLI
u/n pa3aesioB U TeM Beero Koutpoabubie IIpakTuyeckue 06PA30BATETBHBIC PECYPCHI YauTe IS
NMPoOrpaMmblI padoThI padoTbI
Pa3znea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer
ii ﬁ;ﬁqgﬁoﬁﬁ http://school-
11 . OeH'm P 3 collection.edu.ru/catalog/rubr/528b6fb1-
' P 98e4-9a27-5ae1-2f785h646a41/23937\
OpraHHYeCKUX
coenuHeHu A. M.
bytneposa
Htoro no pazneny 3
Paznes 2. Yraesogopoasl
http://school-
21 HIJ)I eeieom’:ie _— 2 collection.edu.ru/catalog/rubr/528b6fb1-
' YLIEBOAOPOL 98e4-9a27-5ael-2f785b646a41/23937
AJIKAHBbI
Hemnpenenbubie http://school-
29 YIJIEBOJIOPO/IBI: 5 1 collection.edu.ru/catalog/rubr/528b6fb1-
' aJIKCHBI, aJIKaUCHEIL, 98e4-9a27-5ae1-2f785b646a41/23937
AJIKUHBI
http://school-
23 ApomaTuueckue 2 collection.edu.ru/catalog/rubr/528b6fb1-
' YTJIEBOJIOPOIBI 98e4-9a27-5ae1-2f785h646a41/23937
[Ipupoausie http://school-
24 UCTOYHHKH 3 1 collection.edu.ru/catalog/rubr/528b6fb1-
' YIIEBOIOPOAOB U UX 98e4-9a27-5ae1-2f785h646a41/23937
nepepaboTka
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Uroro no pazgeny

13

Pasznea 3. Kucaopoaconepskamue oprann4eckie coeIuHeHust

3.1 Cruptel. Deron 3
ANbaerumipl. http://school-

39 KapbonoBsie 7 collection.edu.ru/catalog/rubr/528b6fb1-
KUCIIOTEI. CIIOXKHBIE 98e4-9a27-5ae1-2f785h646a41/2393
3UpHI

3.3 YraeBojbl 3 1

Htoro no pazneny 13

Pa3znea 4. A3oTconepxkammue

OpPraHu4e¢CKue COCIMHCHUSA

AMUHEL
4.1 AMHUHOKHCIIOTHI.
benkn

Hroro no pazneny
Pa3pnen S. BeicokomoiieRyJist

IInmacTmaccel.

>1 Kayuykn. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

JleqarenbHOCTh yUUTENS

3

PHbIE€ COCIMHCHUA

34 2

http://school-
collection.edu.ru/catalog/rubr/528b6fb1-

98e4-9a27-5ae1-2f785b646a41/23937

http://school-
collection.edu.ru/catalog/rubr/528b6fb1-

98e4-9a27-5ae1-2f785b646a41/23937

no0yX/1eHue 00yJaroIuXcsi COOM0aTh Ha YPOKE OOIEIPUHATHIE HOPMbI TOBEICHHS

no0yX/IeHUE yJaluxcsi COOII0AaTh MpaBuiIa O0IIEHUsS CO BCEMU yYaCTHUKaMHU 00pa30BaTeIbHOIo MpoLecca;
no0yx/1eHue co0Ir01aTh MPUHIIMITEI YUeOHOHM TUCIMITIMHBI U CAMOOPTaHU3aIH

yuuTh coOmoaarh «lIpaBuna BHyTpeHHEro pacopsiaKa o0yJaronmxcs»;

BOCIHUTHIBATh B3aUMOKOHTPOJIb U CAMOKOHTPOJIb O0YYaIOIINXCS;
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e [pUBJICYb BHUMAHHUE IIKOJIBHUKOB K LIEHHOCTHOMY acCIIEKTy M3y4aeMbIX Ha YypOKaX SBICHUW 4Yepe3 CO3[aHUE CIICHHAIBHBIX
TEMaTHYECKUX IIPOEKTOB;

e opraHuzanus paboOTHI C MOJy4aeMoil Ha YpOKEe COLMAIBHO -3HAUMMON MH(pOpMaLnell - HHUIIMUPOBaHUE €€ 00CYKIEHUS, BHICKAa3bIBAaHHS
YYaIIMMHUCS CBOETO MHEHUS 10 €€ TIOBO/Y, BEIPAOOTKM CBOETO K HEW OTHOLICHHUS;

® pa3BUTHE YMEHUs COBEPLIATH IPABUIIbHBIN BBIOOD;

® JIeMOHCTpalus AETSM IPUMEPOB OTBETCTBEHHOI'O, IPAXIaHCKOTO MOBEICHMSI, IPOSBICHUS YEI0BEKOI00MS U 100pOCepAeUHOCTH;

® [IEpPEBOJ COJEPIKAHUS N3y4aeMOI0 MaTepUala Ha ypOBEHb JINYHOCTHBIX CMBICIIOB;

® BOCIpPHUATHE LEHHOCTEN uepes3 Mo100p COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHUS;

BOCIIPHUSTHE LIEHHOCTEH uepe3 Noa00p 3a1a4 AJs pelieHus;

BOCIIPHSTHE LIECHHOCTEH uepe3 No00p MPpOoOJEMHBIX CUTYyallui AJ1s 00CYKIE€HHs B KJIacce,

BOCIIPUATHE LICHHOCTEN Y€Pe3 aHAIU3 NOCTYIIKOB JIFOIEH;

NpUMEHEHHE Ha YPOKE HWHTEPAKTHBHBIX (GOpM pabOThl YYalIUXCs: WHTEIUIEKTYyalbHBIX HWIP, CTUMYJIUPYIOIIUX IT03HABATEIHHYIO

MOTHUBALIAIO IIKOJIBHUKOB;

® [IpOBEJEHUE MIMCKYCCHH, KOTOpbIE JarOT YydYalluMCsl BO3MOXHOCTb HPUOOPECTH ONBIT BEAEHUS KOHCTPYKTUBHOrO jauanora (
UHTEJUIEKTYaJIbHOI0, HDAaBCTBEHHOTO, 3CTETHUECKOTO0);

e OpraHu3alus IPyNIoBOW paboTHI WK pabOTHI B Mapax C LENbl0 00yYeHUs KOMaHAHON padoTe W B3aMMOACHUCTBHUIO C IPYTUMHU JIETHMH,
MIOCTAaHOBKM OOIIEH 1enu, JUIsl JOCTUKEHHUS] KOTOPOM KaXKIbl JOJKEH BHECTU WHJMBUIYAJIbHBIM B KIJaJ, PaclpeicsiCeHUI0 pPOJIEH,
peduexcueil BKi1aaa Kaxa0ro B 0O pe3ynbTaT;

® ICIIOJIb30BAaHME BU3YaIbHBIX 00pa3oB (MPEAMETHO-3CTETUYECKOW CpeIbl, HarjsJAHOM aruTalus IIKOJbHBIX CTEH/IOB, MPEAMETHON
HaIlpaBJIEHHOCTH, COBMECTHO IPOU3BOIMMbBIE BUICOPOJIMKH 110 TEMaM YpOKa);

e BKIIOYECHHME UIPOBBIX NPOLEAYpP, KOTOpbIE MOMOTarT MOAAEPKATh MOTHBALMIO JETEH K IIOJYYCHUIO 3HAHUN, HAJAXKUBAHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIEHHH B KJIacce, YCTAaHOBJIEHUIO JOOpOKeIaTesIbHOM aTMoc(epbl BO BpeMs ypOKa;

e opraHuzanus medcTBa MOTHUBUPOBAHHBIX M JPYAUPOBAHHBIX Yy4alllUXcs HaJ UX HEYCHEBAIOIIMMHU OJHOKJIACCHUKAMH, JarOIEro
LIKOJIbHUKAM COLMAJIbHO 3HAYMMBIN OIBIT COTPYIHUYECTBA U B3aUMHOMN IIOMOIIH;

® VHUIMUPOBAaHUE M IOJJIEPKKA MCCIECIOBATEIbCKON JAESATEIBHOCTH IIKOJBHUKOB B paMKaX pealu3alid MMM WHIUBHIYAIBHBIX H

TPYIIIOBBIX HCCIEA0BATEIBCKUX ITPOCKTOB;

JIaTh y4yaluMcsi BO3MOXKHOCTb TPUOOPECTH HABBIK CAMOCTOSTENILHOTO PELICHUs TEOPETUUECKOI POoOIeMbl;

(opMHpOBaHNE HABBIKA T€HEPUPOBAHUS U 0(hOPMIIEHUSI COOCTBEHHBIX UJEH

(dbopMHpOBaHUE YBAXKUTEIHHOTO OTHOIICHHUS K UY>KUM HJIesIM, 0pOPMIIEHHBIM B paboTax Apyrux HCClieoBaTeNeH;

(dbopMUpOBaHKE HaBbIKA MMYOJIWYHOTO BBICTYIUICHUS MEpe ayAUTOPUEH apryMEHTUPOBAHUS U OTCTaWBaHUS CBOCH TOUKH 3PEHHUS.

11 KJIACC
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INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

Jara nzydyenus

[Ipenmert opraHnuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHUsI OPraHUYECKUX COEAMHEHUN A.
M. bytiiepoBa, €€ OCHOBHBIE TIOJIOKEHUS

[IpencraBienue o kaaccuUKaUU OPraHMYECKUX
BeulecTB. Homenknarypa (cucremaruyeckas) u
TPUBHAJIbHbBIE HA3BAHUS OPraHMUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHM Pl

MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN
AJIKaHOB

AJKeHBI: cOCTaB U CTPOCHHC, CBOMCTBa

~N oo o1 A~

OTUIIEH U MPONMIIEH — MpOCTenIIne
MNpEaACTAaBUTEIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilomyuenue sTunena
U U3y4YEHHUE €0 CBOMCTBY

L e

Anxanuensl. byramuen-1,3 u metmnOyraauen-1,3.
[Tony4yeHue CHHTETUYECKOTO KaydyyKa U pe3UHbI

10

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHUECKUHN psil. ALETHIIEH — IpOCTeHIIni
IIPEACTABUTEND AIKUHOB

11

Brrunciaenus mo YpaBHCHHIO XUMHYECKOM pCaKknuuun

12

ApCHHZ OCH30II U TOJIYOIJI. TOKCUYHOCTH ApCHOB

13

14

I'enernueckas cBsI3b yIiIeBOJIOPOAOB,
anHaJmemame K pa3.]'II/I'-IHI)IM KJIaccamM
[IprupoaHbIe ICTOYHUKH YTJIEBOJOPOIOB:
MPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHBIC Ta3bl,




He(Th M MPOAYKTHI €€ mepepadOTKH

[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:

15 NPUPOIHBII ra3 v MOMYTHbIE HEPTIHBIE ra3bl,
He(Th M MPOAYKTHI €€ mepepadOTKH

16 KonrtponbHas pabora no pasaeny
«YTIIEeBOIOPOABD)

17 [IpenenbHbie 0THOATOMHBIE CITUPTHI: METAHOI U
sTaHoi. BoopoaHas cBA3b

18 MHOroaTOMHBbIE CIIUPTHI: TUIIEHIIIUKOIb U
TIIUIEPUH

19 denou: CTPOCHUE MOIIEKYJIbL, busnyeckue u
XUMHYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpreruasl: GopMaIbICTH/I U alleTAIbICTUI.
AneroH

21 OHOOCHOBHBIE IIPEeNIbHbIE KApPOOHOBBIE
KHCJIOTHI: MypPaBbHHAs 1 YKCYCHAsI

29 HpaKTI/queCKaSI pabota Ne 2. «CBolicTBa pacTBopa
YKCYCHOU KHCIIOTBI»

23 CreapuHOBas U OJIEMHOBAsL KUCIOTHI, KaK
NPEJICTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT

24 Mpina kak COJIH BBICIINX KapOOHOBBIX KHCIIOT, UX
MoloI1Iee JeicTBHe

o5 CrnosxHble 3(hupbl KaK MPOU3BOIHbIE KAPOOHOBBIX
KUCIOT. ['Maponn3 cinoxHbIX 3¢pupoB

26 XKupsl: ruaponus, npuMeHeHue, OnoJoruuecKas
POJIb KUPOB

27 VYrneBoabl: cocTas, Kiaccudukanus. Baxueiime
IpeICTaBUTEINN: TII0K03a, (HPYKTO3a, caxapo3a

28 Kpaxmain u 1emoso3a Kak NpHpoIHbIE TOJTUMEPhI
KonTtponbHast pabota no pazaeny

29 «Kucniopopacoaepxarine opraHHIecKue

COCOUHCHU




30 AMMJHEBL: METHJIAMUH U aHUJIUH 1
AMHHOKHCIIOTHI KaK aM(pOTEepHbIC OPraHHYECKUE

31 COENIMHEHNS, NX OMOJIOTHUYECKOE 3HAUYECHHE. 1
IMenTnaer

30 benku kak mpupoHbIe BBICOKOMOJIEKYIISIPHBIC 1
COCAUHEHMS

33 OCHOBHBIC TOHATHS XUMHUH BHICOKOMOJICKYIIAPHBIX 1
COEMHEHMI

34 OCHOBHBIEC METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX 1
coennHeHun. Iinactmaccesl, Kay4yku, BOJIOKHA

OBLIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalus aTOMOB

KoauuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTnuyeckune padoThl

JarTa usyyenus

[Tepuoanueckuii 3akon u [lepronuueckas
crucTeMa XMMHU4YeCcKux anemeHToB 1. M.
MeHneneena, X CBsA3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX COSAMHEHUN O
rpynmnam u nepuojam. 3HaueHue
NEPUOANYECKOT0 3aKOHA M CUCTEMBI
xumMuueckux ayemenToB .M. Meneneena B
pa3BUTUU HAYKH

Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BogopoaHas cBsizb

BanenTHOCTB. D1€KTPOOTPULIATENBHOCTb.
Crenenb okucienus. Bemecrsa
MOJIEKYJISIPHOTO Y HEMOJIEKYIISIPHOTO
CTPOEHUS

[lonsiTue o0 nucnepcHbIX cucreMax. MicTunHbie
Y KOJUJTOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE

Knaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JINYHbBIX
KJIacCOB

Knaccudukanusa XuMHUECKUX peaklui B
HEOPraHMYECKON U OpraHM4eCKON XUMHUHU.




3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

10

11

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHUE

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

DneKTpoauTHYecKas aquccoruanus. [lonstue o
BOZIOpOAHOM Ioka3zatese (PH) pactBopa.
Peaknuu nonnoro oomena. ['mapoims
OpPraHUYeCKUX U HEOPTaHMUECKUX BEIIECCTB

12

OKHUCITUTEIIBHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.
[TonsTre 06 31MEeKTPOIHM3E pacIiaBOB U
pacTBOPOB coJiei

13

KoHnTponpHas pabora mo pasaeny
«TeopeTrueckre OCHOBBI XUMHI

14

Mertannsl, ux nonoxkenue B [lepuoanueckoit
CHUCTeME XUMUYECKuX dnemMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue hu3nyecKue CBOUCTBa
METAJIJIOB

15

16

17

CrnaBbel METaIIOB. DJIEKTPOXUMUYECKUH PAT
HaIpsKEHUN METaJNIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAJIJIOB
(HaTpuil, Kanui, KanblIUi, MarHUH,
AITIOMUHUI) U UX COeTMHEHUI

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHU I

18

XHMHUYeCKre CBOMCTBA IIUHKA, JKeJle3a U NX
CO€IUHEHMI

19

[IpakTuueckas padora Ne 2. "Pemtenue




20

21

22

AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«Metamae»"

Hewmerannsl, ux nonoxenue B [leprnoanueckon
CHCTEME XUMHYECKuX aaeMeHToB Jl. H.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
®du3nyecKkue CBOICTBA HEMETAILIIOB.
Annotponusi HeMETauIoB (Ha IpUMeEpe
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)
XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COCIMHEHUN

23

24

25

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u ux
COEIMHEHUI

XUMHUECKUE CBOMCTBA yIiepoia, KpEMHUS U
HUX COeOUHEHUN

IIpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COCIMHEHUN

26

27

28

O00011IeHNEe U cUCTEMATH3allMs 3HAHUH 110
Teme «Hemeranner». Beraucnenus mo
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI
[IpakTuueckas pabora Ne 3. «Pemienue
SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"Hemeraminl"»

Kontponbnas padota mo teMam «MeTaibi» u
«HemeTamieny

29

HeopraHquCKHe H OPraHUYCCKNUE KUCIIOTHI.
HeOpFaHI/I‘{eCKI/IG 1 OPraHUYCCKHUEC OCHOBAHUSA

30

31

AmpoTepHbIe HEOPraHUYECKUe 1
OpraHuyeckue coequHeHus. [ enetTnueckas
CBSI3b HEOPTaHUYECKUX U OPIraHUUYECKUX
BEIIIECTB

Poinb xumum B 00ecIieueHHH KOJI0THIECKOM,




3HepF€TH‘ICCKOﬁ n HHH.[CBOﬁ 6630HaCHOCTI/I,
Pa3BUTHUU MCIUITUHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
32 IPUHIUIAX IPOMBIIUIEHHOTO NOJIY4YEeHUs
Ba)XKHEUIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB M MAaTEpHAJIOB
34 XUMHS U 3J0pPOBBE UEIOBEKA
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

34
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