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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMUU Ha ypOBHE CpelHEro odiiero ooOpa3zoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepammmy,
TpeOoBaHUI K pe3ysibTaTaM OCBOEHHUS (elepalibHOM 00pa30BaTeIbHOM MPOrpamMMbl CPEIHErO
obmero o6pazoBanus (POII COO), npeacraBieHHbIXx B DenepanibHOM TOCYIapPCTBEHHOM
oOpaszoBarensHOoM cTannapre COO, ¢ yuérom Konuenmum npenogaBaHusi yueOHOrO mpeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpranu3amusx Poccuiickoit @enepanuy, peanu3yONMX
OCHOBHBIE 00pa3zoBaTeNbHBIE MPOrPAaMMBbl, U OCHOBHBIX MOJIO)KEHUNH «CTpaTeruu pa3BUTHS
BocnuTaHusd B Poccuiickoii @Penepanun Ha nepuon a0 2025 roxa» (PacnopspbkeHue
[IpaBurenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIX0/M0B K pa3pabOTKe MNporpamMMbl IO XUMHH, K OMNpEIENCHHIO o0OmIei
cTpaTeruu 0OydYeHUs], BOCIIUTAHHUS U PAa3BUTHUS OOYYAIOIINXCS CPEACTBAMH YUYEOHOTO MpenMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMIJIM KOHIIENTYAJIbHBIE TTOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJieH, COAEpKaHUsS, PE3yJbTaTOB OOYUYEHUS H
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, IOJy4aeMO€ BBIIYCKHHKaMH  0011e00pa3oBaTeIbHOM
OpraHu3alyM, SBJSIETCS HEOTheMJIEMOHl uacTbio HX o0Opa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIMM 3TallOM pealu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LICHHOCTEH, MNPHUCYIIMX LEJIOCTHOM CHCTeME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH
KacaloTCsl TIO3HAHUS 3aKOHOB IPHPOJBI, (HOPMUPOBAHHUS MHUPOBO33PEHHUS M OOLIEH KyJIbTYpPHI
YeJ0BEeKa, a TaKKe DKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/0POBBIO U
npUpoAHOH cpene. Peanusyercs xuMndeckoe oOpazoBaHue 00y4arOLIUMXCs HA YPOBHE CPEIHEro
oOmiero oOpa3zoBaHUsl CpeACTBAMH y4eOHOro mpeamera «XHMHs», COACpKAHUE U MOCTPOCHHE
KOTOPOIo ONpeZeseHbl B MporpaMMme IO XUMHUHM € Y4€TOM cHeuM(UKH HayKd XUMHH, €€
3HA4YEHUs B MO3HAHUU MPUPOJIBI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yU4ETOM 00X
1esiell ¥ MPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHEro OO0ILIero
obpazoBanus B Poccuiickoit @enepanuu.

XUMHSI KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK MT'PAaeT O0COOYI0 POJb B COBPEMEHHOM
LIMBUJIN3ALMHU, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHOM KyibTypbl. OHa BHOCHT CBOM BKJIAJ B
(bopMHpOBaHKE PALIMOHAIILHOTO HAYYHOTO MBILUIEHUS, B CO3JJaHHUE LIEJIOCTHOTO MPEICTaBIECHUS
00 OKpy’KarollleM MHUpe Kak O €JUHCTBE MPHUPOIbI U YeJIOoBeKa, KOTOpoe GOpMHUPYETCS] B XUMHHU
Ha OCHOBE IIOHHMMAaHUS BEHIECTBEHHOI'O COCTAaBAa OKPYIKAIOLIETO MHUPA, OCO3HAHUS B3aHMMOCBSA3HU
MEX]y CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUS.

TecHo B3auMOIEHCTBYSI C JpYrMMH €CTECTBEHHBIMM HayKaMH, XUMHUS crajia
HEOTHEMJIEMON YacTbI0 MHUPOBOH KyJIbTYypbl, HCOOXOAUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
XKHU3HU KaKaoro ujeHa obmiectBa. CoBpeMeHHass XMMHs KaK HayKa CO3MJaTesIbHasA, KaKk Hayka
BBICOKMX TEXHOJOTHMI HaIlpaBlieHa Ha PEUICHHE TNI0OATBbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBHIPhEBOW, JHEPreTHYECKOM, MHUIIEBOM, IKOJIOTHYECKON O€30MacHOCTH U
OXpPAaHBbI 3710POBbSL.

B coorBercTBMM ¢ OOImMMH LENSIMH W HPUHIUIIAMU CPEJHEro oOLero odpazoBaHMs
cozepxkanue npeamera «Xumus» (10—11 kmaccsl, 6a30Bbli ypOBEHb U3yUSHHSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOUEHHUS B KH3Hb COLMYMA,
IIPOJOKEHUSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBigOmyUMU  NIpeAMeTa «XUMUS» SBISIIOTCS 0a30Bble Kypchl — «OpraHudeckas
XxuUMus» U «O011ast 1 HeOpraHUdecKasi XUMHsD), OCHOBHBIM KOMIIOHEHTOM COJI€pKaHHsI KOTOPBIX
SIBJIIIOTCS. OCHOBBI 0a30BOM HAayKU: CUCTEMa 3HAHUM 110 HEOPraHMYECKON XUMHH (C BKIIIOUEHUEM



3HaHUM U3 o0IIel XMMHUK) U OopraHudeckoil xumun. GopMuUpoBaHHE JAHHON CHCTEMBbl 3HAHUMN
IpU U3YYEHUH NpeaMeTa 00ecleuMBAeT BO3MOXKHOCTh PACCMOTPEHHS] BCETr0 MHOT00Opas3us
BEIIECTB HA OCHOBE OOIIUX MOHATHM, 3aKOHOB ¥ TEOPUI XUMUH.

CrpykTypa conepxanus KypcoB — «Opranndeckas Xumusi» 1 «O01as 1 HeopraHudeckas
XUMHS» c(OpPMUPOBAHA B MPOrpaMMe MO0 XMMUU Ha OCHOBE CUCTEMHOI'O MOJXOJa K U3YUYEHHUIO
yueOHOro Mmatepuajna U OOYCIOBJIEHA MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
OINpENeIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XHMMHHU BellecTBa
paccMaTpuBarOTCA Ha YPOBHE KJIACCHUUYECKOH TEOPUM CTPOEHUS OPraHMUYECKHUX COEIUHEHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX IPEJICTABICHUA O CTPOEHHM BEIIECTB.
CeeneHusi 00 M3ydyaeMbIX B Kypce€ BEIIECTBaxX JAAIOTCS B Pa3BUTHUU — OT YIJIEBOAOPOJOB IO
CIIO)KHBIX OMOJIOTMYECKH aKTHBHBIX COEAMHEHUH. B Kypce opraHmdyeckoil XMMHM MOJIy4arOT
pazBuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs IE€pPBOHAYAIBHBIC
MPEJICTAaBICHHUS] O XUMUUECKON CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUYECKOH peaKImH.

ITon HOBBIM yTIJOM 3peHHs B mpenMeTe «XuMUs» 0a30BOr0 YPOBHS paccMaTpUBaeTCs
M3yYeHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUS TEOPETHUYECKUH Marepual u
(akTOJIOrMUECKUE CBEJCHUS O BELIECTBAX U XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OOmiast 1 HeopraHuveckass XUuMus» o0ydarolUMCs MPEAOCTaBISIETCSI BOZMOXKHOCTh OCO3HATh
3HaYEHUE MEPUOJUYECKOr0 3aKOHA C OOIETEOPETUYECKHMX U METOJOJIOTMYECKUX IO3ULINH,
Iy0Xe TIOHSATh HMCTOPUYECKOE HM3MEHeHWe (YHKIMHA 3TOro 3aKoHa — OT 0000mIaromieit 1o
OOBSCHSIOUIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI 0 BaKHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOEHUHU, CBOMCTBAX U
IPUMEHEHHH, a TAK)KE O XUMUYECKUX PeaKIUsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsiercs B Kypcax 10 wum 11 kiaccoB naieMeHTaMu COJAEpKAHUS, HMEIOUIUMU
KYJIbTYpOJIOTHUECKUIT M TPHUKIAIHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHHUIO
B3aMMOCBSA3M XMMHUU C JIpYTUMH HayKaMmH, pacKpbIBalOT €€ posib B IO3HABaTEIbHOM U
MIPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHIO YBa)KEHHS K IpoOIEcCy
TBOpYECTBA B 00JACTH TEOPUM M NMPAKTUYECKUX NMPHIOKEHUH XUMHUH, TOMOIAalOT BBIIYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIMBATh MH(GOPMALMIO M IPUMEHSTh €€ Ul MOMOJIHEHUS 3HaHUM, pelieHus
MHTEJUIEKTYaJIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIIEOBATENbCKUX 3a1ad. B 1enoM coziepxkaHue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS M3Y4YEHHs OPHEHTHPOBAHO Ha (hopMUpOBaHHE Y
00yyYaroImuxcss MHUPOBO33PEHUYECKON OCHOBBI JAJIs1 MOHUMaHUS (HUIOCO(YCKUX HICH, TaKUX Kak:
MaTepUAIbHOE €IMHCTBO HEOPTaHWYECKOTO M OPraHUYECKOTO MHpPA, 00YCIOBICHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOHBIX SIBJICHUN MTyTEM dKCIIEpUMEHTA
U pELIeHHUs NPOTUBOPEYMH MEX]Ty HOBBIMH (PAKTAMU U TEOPETHUYECKHMMHM IPEANOCHUIKAMH,
OCO3HaHUE POJIM XUMHH B PEHICHUH 3KOJOTMYECKHX MpoOieM, a Takke MpolsieM cOepexeHus
HHEPreTUYECKUX PECYPCOB, CHIPhs, CO3AaHUS HOBBIX TEXHOJIOIUN 1 MaTepUaIIOB.

B nmnnane pemeHus 3agad BOCHMTAHMS, Pa3BUTUS U COLMAIM3ALUU  OOYyYaroIIUXCs
IIPUHATHIE MPOTrpaMMON IO XMMMM IOAXOJbl K OIPEIEICHHUIO COACpkKAaHWS U IMOCTPOCHHUS
npeaMeTa npeaycMaTpuBaroT (opMHUpOBaHHE YHMBEPCAIBHBIX YUYE€OHBIX JEHCTBUHM, MMEIOIMIUX
0a30BO€ 3HAYCHHE JUIS PA3IMYHBIX BUIOB JESITEIHLHOCTH: PEIICHHsS POOIIeM, TIOUCKA, aHAIHN3a U
00paboTkn wuH(pOpMAIMH, HEOOXOAMMBIX JUIS TPUOOPETEHHsI OIbITa TMPAKTHUYECKOW W
UCCIIEI0BATENBCKON AEATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IO3HAHUHU XUMMH.

B npakTtuke npenogaBaHusi XMMHU KaK Ha YPOBHE OCHOBHOI'O 00111ero o0pa3oBaHusl, Tak U
Ha ypOBHE cpeiHero oouiero oOpa3oBaHMs, TMpPH  ONPENEICHUU  COJep)KaTeIbHOM



XapaKTEePUCTUKU 1eJell HM3y4YeHMs] MpeaMeTa HalpaBiICHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaJULMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XUMHUYECKOW HAyKW Kak o0nactu
COBpPCMCHHOT'O CCTCCTBO3HAHMUI, HpaKTI/IquKOfI JACATCIIPHOCTH YC€JIOBCKA M KaK OJHOIo H3
KOMIIOHEHTOB MHPOBOM KYJbTypbl. C METOAMYECKOM TOYKMA 3pEHHUS TaKoW TMOAXOH K
OTIpe/ICTICHUIO TIeJICH N3YUCHUS TIPEIMETa SBJISICTCS BIIOJIHE ONIPAaBIaHHBIM.

CornacHO JMaHHOW TOYKE 3pEHUS TJABHBIMH IIENIMU WU3Y4YeHHs TpeaMmeTa «XUMHS» Ha
6azoBoM ypoBHe (10 —11 xi1.) ssBASIOTCS:

@ (QopmHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHMW KaK BaKHEHIIEeW cocTaBIsomIeH

€CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOW JIeKaT KJIIOYeBble MOHATHUSA,
byHIaMEHTANbHBIC 3aKOHBI W TEOPUH XHMHHU, OCBOCHHE S3bIKAa HAyKHU, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OO0OIIEHUII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

@ QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIICCTB H

XUMHYECKUX PEaKIUii, HEOOXOIUMBIX I MPUOOPETeHHUsSI YMEHUN OPHEHTUPOBATHCS B
MHpPE BEUIECTB U XUMHUUYECKHUX SBJICHUN, UMEIOIINX MECTO B MMPUPOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU,

o Pa3BUTHE YMCHI/Iﬁ H CIoco0OB JACATCIIBHOCTH, CBsA3aHHBIX C Ha6J'IIO,I[eHI/IeM u

OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJCHUEM TMpaBuil 0Oe3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atuMm, conepskaTenbHas XapaKTepUCTHKA eNel U 3a1a4 U3y4eHHs MpeaMeTa B
porpaMMe 1Mo XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUY C HOBBIMU MPUOPUTETAMH
B cuUCTeMe cpenHero oOmiero obpa3oBaHus. CerofHs B MpENoJaBaHUM XUMHUH B OoJbIIei
CTeTIeHN OTHAETCA TPEANOUTEHHE TPAKTUYECKON KOMIIOHEHTE COAep)KaHUs O00ydeHwus,
OpPUEHTUPOBAHHON Ha TOJATOTOBKY BBITYCKHHMKA 0O0IIe00pa3oBaTeIbHON  OpraHu3alui,
BIIAQJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHUSMHU aKTUBHOTO TOJYYCHHS 3HAHUN M MPUMCHCHHS MX B PCATbHOM JKU3HH ISl PEIICHHUS
MPAKTUYECKHX 3a7ad.

B cBs3u ¢ 9TUM mpu U3YyYEHHH TpeaMeTa «XUMHUS» JOMHHHpPYIOIIEe 3HauyeHHe
MPHOOPETAIOT TaKue IeNN U 3aa49H, KaK:

amanrtanus OOydYalIIUXCS K  yCIOBUSM  JWHAMHYHO  PA3BHBAIOIIETOCS  MHpA,
dbopMHpOBaHHE WHTEIUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K camMo00Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEIHPHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHue y O0OyYaroImIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIETEHIIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJIS1 PA3TTUYHBIX BUJOB JESITENLHOCTH: PelIeHus: mpodiem,
MOMCKa, aHanmu3a W O00paboTKM HWHGOPMAIIMH, HEOOXOIUMBIX I TPHOOPETEHHUS OIbITa
NEeSTebHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B TO3HAHHWHM XMMHH, & TaKXKe IS OICHKHU C
MO3UIUI KOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHUX MPOIECCOB
Ha OPTraHK3M YeJIOBEKa U MPUPOJIHYIO CPEy;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUECKUX CIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOATEIBLHO TPHOOPETaTh HOBBIC 3HAHUS 1O XHMHH B
COOTBETCTBHUH C )KM3HEHHBIMHU MOTPEOHOCTSMH, MCIIOJIF30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JJIsl IOMCKA M aHalin3a y4eOHOM U Hay4YHO-TIOMYIIpHONU HH(DOPMALIUKA XUMHYECKOTO
COJIEp>KaHUS;



(dbopmMHpOBaHKE U pa3BUTHE Y 00YUAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIOaTeIbHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U TIPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHNE Yy OOydaronmxcsi yOeXIEHHOCTH B T'YMAaHHCTHYECKOW HANpaBICHHOCTH
XAMUW, € BaXHOH pOJIM B  pEIICHWH TIOOAIBHBIX  MPOOJEM  palHuOHAIHHOTO
NPUPOJIONIONB30BAHMS, MOMOJIHEHHS SHEPTeTHYECKUX PECYpCOB M COXPAHEHHUS MPHPOIHOTO
paBHOBECHUS, OCO3HAHHA HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHUS K TPHPOAE H CBOEMY
3JI0POBBIO, A TaK)Ke MPUOOPETEHHs ONbITA MCIIOIB30BaHUS MOMYUYSHHBIX 3HAHUHM JUIS MPUHATHUSL
IPaMOTHBIX PEIICHUH B CUTYalUsIX, CBA3aHHBIX C XUMUYECKHUMH SIBJICHUSMHU.

B yueOHOM 1utaHe cpeaHero ooOmero oOpazoBaHHs MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMEeTHOH obnacTu «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OOmiee 4nciI0 9acoB, OTBEAEHHBIX UIS M3Yy4YeHUS XMMHH, HAa 0a30BOM ypOBHE CPEIHETO
obmiero obpa3zoBaHusi, coctaBisger 68 yacos: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11
kiacce — 34 vaca (1 4ac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHU4eCKO XMMHH

IIpenMer opraHMuYecKOil XUMUU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYECHHUE B MOIYUYCHHUU
HOBBIX BEIIECTB U MaTepuajoB. Teopus CTpOeHUs oprannyeckux coeauHennii A. M. bytneposa,
e¢ OocHOBHbIC mMONOXKeHUs. CTpyKTypHble (OpPMYJIBl OpraHHMYECKUX BemiecTB. ['omororus,
nzomepust. XuMudeckas CBsI3b B OpraHM4ECKUX COETUHEHUSIX — OMHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o0  kiaccuuKanmuu  OpraHUYeckux  BemiecTB.  HomeHkmarypa
OpPraHUYECKUX COEIMHEHMH (cucTeMaTHyecKas) W TpPUBUAJIbHbIE HA3BaHUS Ba)KHEHIIMX
MIpeJICTaBUTENIeH KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIILHBIE METOJbl U3YYEHHUs BEIIECTB U WX INPEBPALICHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYeCKMX BEIECTB W MaTepHalaMu Ha UX OCHOBE, MOJAEIUPOBAHHUE MOJIEKYI
OpPraHUYECKUX BEIIECTB, HAOJIOJEHWE U ONHMCAaHHE JIEMOHCTPALMOHHBIX OINBITOB IO
MIPEBpAILEHUIO OPraHUYECKUX BEIECTB IPU HarpeBaHUH (TUIaBJIeHUE, 0OYTIMBAHUE U TOPEHHUE).

Yraesonopoabl

AnKaHBI: COCTaB M CTPOEHHUE, INOMOJIOTMUECKMH psiiA. MeTaH W 3TaH — mpocTeiine
IPEJCTaBUTENIN AJIKAHOB: (PU3MUYECKHE M XUMHYECKHE CBOMCTBa (peakuuu 3aMelleHus |
TOpEeHMs ), HaX0XKJIeHUE B IPUPO/IE, MOTYUEHHE U TPUMEHEHHE.

AJTIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUM psf. DTUIEH U MPONUIIEH — IMPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE W XUMHUECKHE CBOMCTBA (peakLUuu THIPUPOBAHUS,
raJIor€HUPOBAHNUS, TUPATALMN, OKHCIEHHUS U MOJIMMEPU3allin), IOJIy4YEHUE U IPUMEHEHUE.

Ankanuensl: OytamaueH-1,3 u metunOyTanuen-1,3: cTpoeHre, BaXKHEHUIIME XUMHUYECKUE
cBoiicTBa (peakius nonuMmepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psii. ANETWieH —
MPOCTEHUIIINIA TIPEICTAaBUTENb ATKWHHOB: COCTaB, CTPOCHHE, (PU3HMUECKUE U XMMHUYECKHUE CBOMCTBA
(peakuuy THIPUPOBAHUS, TAIOT€HUPOBAHUS, THAPATAIIH, TOPEHHUS ), TOJyUYEeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pu3MuUeCKMe W XHUMHUYECKHE CBOMCTBa (peakuuu
raJJOTeHUPOBAaHUS M HUTPOBAHMs), MOJTy4EHUE M NpUMEHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuiecKue cOUCMEA (Peakyuu 2an02eHupo8anus U HUMPOBAHUs), NOyYeHue U
npumeHnenue. TOKCMYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJAMH,
MPUHAJISKAIIUMU K Pa3JIUYHBIM KJIacCaM.

[IpuposaHble UCTOYHUKU YIIIeBOAOPOJOB. [IpupoHbIil ra3 n nmomyTHbIE HE(QTSAHBIE Ta3bl.
Hedrr u e& mnpoucxoxnenue. CnocoObl mepepabOTku HedTH: TEepPeroHKa, KPEKUHT
(TepMUYECKUil, KaTadUTHYeCKuit), mupoau3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib 1 IPOYKThI €ro nepepadoTKu.

OKCIIEpUMEHTAIIBHBIE METOJbl U3YYEHHS BEIIECTB U MX NPEBPALICHUN: O3HAKOMIIEHUE C
o0pasuamu ImjaacTMacc, KayuyyKoB U pe3uHbl, koiekuun «Hedtbe» n «Yromnb», MoaenupoBaHue
MOJICKYJl YIJIEBOJIOPOJOB W TaJOr€HONPOU3BOAHBIX, NPOBEICHHE IPAKTUYECKONW pPaOOThI:
MOJTy4Y€HHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérneble 3anaum.




Bbuucienuss 1mo ypaBHEHHIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBa
HCXOJHOIO BEIIECTBA WM MPOAYKTAa pEeaklUu IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEUIECTB UJIM MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xaiue oprann4ecKie coe{HHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U STaHON: CTpoeHue, (GuU3NYecKue u
XMMUYECKHE CBOICTBa (peaklUuu ¢ aKTUBHBIMH METajllaMH, TaJlor€HOBOAOPOJAaMH, TOpEHHE),
IIpUMeHeHre. BogopoHele CBsI3U MEXAy MOJIEKYJIaMH CIIMPTOB. JlelicTBHE MeTaHOJIa U ATaHOIa
Ha OPraHM3M YEJIOBEKA.

MHOroaToMHbI€ CHHUPTHL. OTUJICHIVIMKONb W TJIHMLIEPUH: CTPOCHHE, (QHU3HUUECKUE WU
XUMHUYECKHUE CBOMCTBA (B3aUMOJIEHCTBUE CO LIEJIOYHBIMU METAJUIAMH, KAUE€CTBEHHAs peaKlMsl Ha
MHOTOaTOMHbIE cIupThl). JleficTBue Ha opraHu3Mm uyenoBeka. [IpumeHeHHe THLepuHa |
STHJICHTJIUKOJIA.

@deHon: CTpOEHHME MOJIEKYJbl, (U3MUEeCKHe W XUMHUYECKHe CBOWCTBAa. TOKCHYHOCTH
¢denona. [Ipumenenue geHomna.

Anpneruapl U Kemowuwi. DOpManbleruj, aueTaabAerHJ: CTpoeHue, (U3NYECKHe U
XMMHMUYECKHE CBOMCTBA (pEakUMM OKHCIEHHS U BOCCTAHOBJICHMSI, KauE€CTBEHHBIE PEAKIINHN),
IIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IpeJieNbHbIE KAPOOHOBBIE KUCIOTH.. MypaBbiHAasl U YKCyCHasl KUCIOTHI:
CTpO€HME, (PU3NUEeCKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA, O0IIME /IS Klacca KUCIIOT, peaKIUs
TepupUKaLMK), MOoJNyueHHe M mnpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHCIOTHI Kak
MIPEJICTaBUTENN BBICHINX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOKHBIX 3(PHUPOB.
Kupsl. I'naponus xxupos. [Ipumenenune xupoB. buonoruueckas posib KUpPOB.

VYTraeBojbl: cocTaB, Kiaccu(UKanus yrieBo1oB (MOHO-, M- U Mosincaxapusl). [ moko3a —
MPOCTEUIIMI MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ rujapokcugom meau(ll), oxucieHne aMMuadHbIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHOBIeHHE, OpOXKEHHE TJIOKO3bI), HAXOXICHHE B TMPHUPOJIE,
npuMeHeHue, onosornyeckas poib. orocunTe3. PPyKTO3a KaK M30MEP TITFOKO3HI.

Kpaxman u nemnonosa Kak OIpUpoaHble noiauMmepbl. CTpoeHHe KpaxMaia U LI035
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaa (THAPOJIN3, KaueCTBEHHAs PEaKLUs C HOJIOM).

OKCIIEpUMEHTAIIBHBIE METO/bl M3YYEHHs BELIECTB W WX TPEBPAICHUN: MPOBEACHUE,
HaOJI0IGHWE W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIE
peakuuu OJHOATOMHBIX CHHUPTOB (OKUcCIeHHE 3TaHoia okcuaom Menu(ll)), MHOroaTroMHBIX
CHUPTOB (B3auMojelcTBUE TiuuepuHa ¢ ruapokcunom wmeau(ll)), ampaernnoB (okuciaeHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) m rumpokcuaom wmeau(ll), B3ammoneiicTBue
KpaxMmaja C HWOJOM), TPOBEACHUE MPAKTUYECKONW padOTHI: CBOWCTBA pPacTBOpa YKCYCHOM
KHCJIOTBI.

PacuérHeie 3a1a4n.

Bbuucienuss 1mo ypaBHEHHIO XUMHMYECKOW peakuumu (Maccbl, 00BbEMa, KOIUYECTBA
MCXOJIHOTO BEIECTBA HWJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcozepkale OpraHndeckue COeAMHEHNS.

AMMHOKHCIIOTBI Kak aM(oTepHble OpraHudeckue coeauHeHus. Dusnueckue Hu
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha TpuMepe TIulMHa). buomornyeckoe 3HayeHHE
aMUHOKHCIOT. [lenTuns!.




benku kak MmpUpOAHBIE BBICOKOMOJEKYISpHBbIE coequHeHus. [lepBuuHas, BTOpUYHAS U
TpeTHYHasi CTPYKTypa OelkoB. XWMHUYECKHE CBOWCTBA OEIKOB: THUIPOJH3, ICHATYPAIHS,
Ka4eCTBEHHBIC peaKIMi Ha OCJIKH.

OKCIIEPUMEHTAIILHBIC METOJIbI M3YYCHHUS BEIIECTB M WX NPEBPAICHUN: HAOIIOJICHUE U
OIMCaHWE JICMOHCTPAIMOHHBIX OIBITOB: JICHATYpaIus OEJKOB TP HArpeBaHUH, IIBETHHIC
peakuuu 6eIKoB.

BbicokoMosieKkyasipHbIe COeTHHEHUS

OcCHOBHbBIE TIOHATHS XMUMHH BBICOKOMOJICKYJISIPHBIX COCAMHECHHI: MOHOMED, IOJHMED,
CTPYKTYpHOE 3BEHO, CTENECHb MOIUMEpHU3AINH, CpPeAHsIs MoJyieKyispHas wmacca. OCHOBHBIC
METO/JIbl CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTMHEHUHN — TTOJIMMEPH3AITHS U ITOJIMKOHICHCAIIHSL.

OKCIIEPUMEHTAILHBIC METOJIbI U3YYCHUS BEIICCTB U HMX MPEBPANICHUN: O3HAKOMIICHUE C
oOpa3iamMu MPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyJyKOB.

MeXIpeIMeTHBIE CBI3H.

Peanuszanus MexnpeaMETHBIX CBS3€H NMPH M3Y4YeHUH OpraHudeckod xumuu B 10 kimacce
OCYIIECTBIIICTCS Yepe3 HCIIOIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk M
TIOHSATHUH, SABJSIOMINXCS CUCTEMHBIMU JIJIs1 OT/IEIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAYUHbIE TOHATHSA: SIBJICHME, HAay4HbIH (pakT, rumoresa, 3aKoH,
TEOpHs, aHaIM3, CHHTE3, KIACCU(PHUKAIMA, TMEPUONANIHOCTh, HAOIIOACHNE, W3MEpEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE.

duznka: MaTepus, SHEPTUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTHIECKUH YPOBEHbD,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3NICCKHE BETHYUHBI M €TMHHIIEI
UX U3MEPEHUSL.

buonorus: xmerka, opranmsm, Ouocepa, oOMEH BEIIECTB B OpraHu3Me, (pOTOCHHTES,
OMOJIOTHYECKU aKTUBHBIE BeIeCTBa (O€KH, yIIeBOAbI, KUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHBIE TOPOIBI, MTOJIE3HbIE NCKOTIAaeMBbIe, TOILIMBO, PECYPCHI.

TexHonOrHs: MUIIEBbIE TPOAYKTHI, OCHOBBI PAI[HOHAIILHOTO IMUTAHUSI, MOIOIINE CPENICTBA,
JIEKapCTBEHHbBIE U KOCMETUYECKHE MPEnapaThl, MaTepHaIbl U3 UCKYCCTBEHHBIX H CHHTETUYECKUX
BOJIOKOH.

11 KITIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMUH

XuMudeckuil aneMeHT. AToM. Sapo artoma, wu30TOmBl. OJIEKTPOHHAs 000JI0YKa.
DHepreTuvecKre YpoBHHU, TOIYPOBHH. ATOMHBIE OopOuTand, s-, p-, d- anemenTsl. OcOOCHHOCTH
pacnpe/eseHus 3JeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DeKTpoHHas KOHPUTypalys aTOMOB.

[lepuonnueckuii 3akoH u llepuoamyeckas cucrema xumuueckux osnemeHros J[. H.
MengeneeBa. CBsi3zb nepUOAUMYECKOTO 3akoHa U llepumonnueckold CHCTEMBI XUMHUYECKHUX
anemenToB J[. . MenneneeBa ¢ COBPEMEHHOW TeOpUEl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
10 TpyIIaM U rnepuojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHUYECKass CBA3b. Buabsl XuMHueckol CBsA3U (KOBaJIGHTHAS
HEemnoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHHsS KOBaJICHTHOMN



XUMHUYECKON cBs3U (OOMEHHBIH M JJOHOPHO-aKIENTOpHBIN). BomoponHas cBs3b. BaneHTHOCTS.
DneKTpooTpulaTeTbHOCTh. CTeneHb OKucaeHus. IoHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMSI. 3aKOH MOCTOSHCTBA COCTaBa
BelIeCTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucTeMax. MICTUHHBIE U KOJJIOMIHBIE pacTBOpBL. MaccoBas 1ost
BEIIIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdecknx coenuHeHuid. HoMmeHKiIaTypa HeOpraHHYECKHX
BeIleCTB. ['eHeTHueckas CBSI3b HEOPraHMYECKUX BEIIECTB, MPHUHAANEKANIMX K PpPa3IUYHbIM
KJaccam.

Xumuueckas peakuus. Knaccupukanus XUMHUUECKMX peakUuil B HEOPraHUYeCKOW U
OpraHNYeCKOM XUMHUH. 3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTUH MPU XUMUYECKUX PEaAKITUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3Nu4HbIX (hakTopoB. OOpaTUMBbIE pPEAKIIUH.
Xumuyeckoe paBHOBecue. DaKTOpbI, BIUSIONINE HA COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlarense.

Onextponutuyeckas auccormanus. CuibHble U cialbbie d1eKTponuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KHUCIAsA, HEUTpaIbHAs, IETOYHAs.

OKHCIIUTENTEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIEPUMEHTAIbHbIC METOJIbl M3YYEHHUSl BEIIECTB M MX MPEBPAIICHUN: JEMOHCTpALIMS
tabmun «lleprognyeckas cuctema xumuuyeckux saemMeHToB [[. U. MenneneeBa», mzyueHue
MoJeNiell KPUCTAJUIMYECKUX PEeIETOK, HAOMIOACHHEe U ONMUCaHUE JAEMOHCTPAllMOHHBIX H
a0OpaTOPHBIX OMBITOB (Pa3oKEHHE MEPOKCHAA BOAOPOJAa B MPUCYTCTBHUH KaTalW3aTopa,
onpeeJIeHUEe Cpeibl PAaCTBOPOB BELIECTB C MOMOIIbI0 YHHUBEPCAIBHOIO MHIUKATOPA, PEaKLUU
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTHUECKON paboThl «BrusHue pa3nuyHbIX (PaKTOpOB Ha
CKOPOCTh XUMHUYECKON PEaKIIUM.

Pacuéruple 3a/1aun.

Pacuérel no ypaBHEHUSIM XUMUYECKUX PEAKLIUN, B TOM YHCIIE TEPMOXUMHUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHSATHS «MACCOBAs JI0JIS1 BEIIECTBAY.

Heopranunueckass xumus

Hemeramnsl. Ilonoxxenne HemeramuioB B Ilepuogumueckoit cucreMe XUMHYECKUX
anementoB Jl. M. MenneneeBa M OCOOCHHOCTH CTpOEHHs aTOMOB. (DHU3MUECKHE CBOHCTBA
HEMETAIIJIOB. AJUIOTPOTIHS HEMETAJIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMUYECKHE CBONCTBA BAXKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cepbl, a3ora, (ocdopa,
yIJIepo/ia U KPEMHUS1) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJIOPOTHBIX
COCTMHECHHU).

[IpuMeHeHne Ba)KHENIINX HEMETAIIOB U UX COCIUHEHUH.

Meramel. [lonoxenne metamios B [lepuoanueckoi cucremMe XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHUS ANEKTPOHHBIX 000J0YeK aTOMOB MeTaioB. OOrmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUHM P HANpPsDKEHUH
METaJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWINUX META/UIOB (HATpWM, Kajaui, KaJbIMi, MarHui,
ATIOMUHUMN, IIMHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUM.

O6mwme cmocoOb! moTydeHus1 MeTauioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE.

3KCHG[2HM€HT3J’IBHBI€ MCTOABI HM3YYCHHA BEIIECTB W HUX H[!GB[!&![!CHHﬁI HU3YUYCHUC
KOJIJICKO N «Metamnel u CIIJIaBBbI», 06p8.3I_IOB HEMCTAJUIOB, PCHICHUC OJSKCIICPUMCHTAJIBHBIX



3a]a4, HaONIOJIEHWE W  ONUCAaHUE JIEMOHCTPAIMOHHBIX W  J1a0OpaTOPHBIX  OIMBITOB
(B3aMMoOJIeHiCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMU KHUCIOT M WIEJNOYEH, KaueCTBEHHBIC
peakIy Ha KaTHOHBI METAJUIOB).

PacuérHeble 3anaum.

Pacuéter maccel BemecTBa Wi 00bEMa Tra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BbEMY OJHOTO M3 YYacCTBYIOIIMX B PEaKIMHU BEUIECTB, pacuérbl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMuUA 4 KU3Hb

Ponb xuMuu B 00eCriedeHNU SKOIOTHUECKOH, YHEPTreTHUECKOM U MUIIeBOM 0€30MacHOCTH,
pa3BUTUU MeAuIMHbL. [loHSATHE O HAyYHBIX METOJaX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkuum.

[IpencraBiaenuss 006 OOmMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO TMOJYYEHUS
Ba)KHEHIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MaTEpPHAIOB: BaKHEHIME CTPOUTENbHBIE MaTepHUabl,
KOHCTPYKIMOHHBIE MaTepUalibl, KPackd, CTEKJIO, KE€paMHUKa, MaTepuaibl sl AJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHUsT U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIHOJIb30BAHUS JICKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOr0 UCIOIB30BaHMs IPEMapaToB OBITOBOM XMMHUHU B TIOBCEAHEBHOM KU3HHU.

MeXnpeIMETHBIE CBSI3U.

Peanuzarus MeXnpeIMeTHBIX CBS3CH MPU U3YYCHUH OOIEH M HEOPTaHHMYECKOW XUMHUU B

11 xmacce ocyuiecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHSATHI,

TaK M MOHATHM, SBISIFOUIUXCS CUCTEMHBIMH JJIsi OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O
LMKJIA.

OOme ecTecTBEHHO-HAyYHbIE TOHATHUS: HAay4HBI (DaKT, TUIOTe3a, 3aKOH, TEOpHs,
aHalmM3,  CHHTE3,  KiIacCupUKAlMs,  IMEePUOAUYHOCTb,  HAONIOJCHHE,  DKCIIEPHUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepusi, SHEprusi, Macca, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaMoOaKTUBHOCTb, MOJIEKYJIA, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHME BEILIECTBA, PU3NUYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kneTka, opraHu3M, ’KocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHBIE TOPOIBI, TOJIE3HBIE HCKOTIAEMBbIE, TOILIMBO, PECYPCHI.

TexHomnorus: XMMHYECKass  MPOMBIIIJIEHHOCTD, METaJIITypIus, IIPOU3BOJICTBO
CTPOMUTENBHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOICTBO, nuIIeBas
IIPOMBIIIJIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKLIHMOHHBIX MAaT€pHUAJIOB, HJIEKTPOHHAs MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUH.



IUDIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHHS OOYyYarOUTUMHUCS
IPOrpaMM CpeIHEero o0miero oopazoBaHusl (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hayuno-meTroanueckoil OCHOBOM i pa3pabOTKU IIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MIPOrpaMM CPETHETO OOIIETO 00pa30BaHuUs SABISETCS CUCTEMHO-IEATEIBHOCTHBINA TOIXO].

B cooTBercTBHM C CHCTEMHO-JEATETLHOCTHBIM TOIXOJIOM B CTPYKTYpe JIUYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MHpeAMeTa «XHUMHS» Ha YPOBHE CpeJHero ooOuiero ooOpazoBaHUs
BbIJIEJICHBI CJIEIYIOIINE COCTABIISIONINE:

OCO3HaHUE OO0YYAIOIIMMHCS POCCUUCKOW TPaXKTAHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIEIICHHUIO;

HaJIMYMe MOTUBALMU K 00y4EHHIO;

[[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH TUYHOCTH HAa OCHOBE KIFOYEBBIX
[IEHHOCTEN ¥ HCTOPUUYECKUX TPAAULINUN 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromuXcs PyKOBOACTBOBAThCS B CBOCH JIEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, MPUCYIIMMH LEJIOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3oBaHus;

HaJIMYue IPABOCO3HAHUSA 3KOJOTUYECKOM KyJNbTypbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIC MJIaHbI.

JlnaHOCTHBIE pE3yNbTaThl OCBOCHHUS IMpenMera «XHUMHsD» JOCTUTAIOTCS B EIUHCTBE
y4eOHOW W BOCHUTATENBHOW JIEATENHHOCTH B COOTBETCTBHM C TyMaHHCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, J1yYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU M HJACAJIaMH POCCHUIMCKOTO
IPa)XJTaHCKOTO OOINeCTBa, MPHHITHIMH B OOIIECTBE HOPMaMH W TPaBUJIAMH TIOBEJCHHUS,
CTIOCOOCTBYIOUIMMH TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBIICHHS
JUYHOCTH 00yYaromuXxcsl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUpPOBAHHOCTH
OMbITa TIO3HABATENFHOM M TMPAKTUYECKOM JEATEeIbHOCTH OOYYaIoIIUXCS MO0 peanu3aliu
MIPUHSTHIX B O0IIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpamIaHCKOr0 BOCIIUTAHMSA:

OCO3HaHUs 00YYaIOMIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00SA3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMAaX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIHLHOCTH MPH CO3/IaHUU yUYE€OHBIX TTPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKIX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JJOTHUKY U apTyMEHThI APYTUX
MIPH aHAJKM3E PAa3INIHBIX BUIOB yUeOHON AEITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMHH,

YBaXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUH WU TMPAKTHUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHSI HAYKH €CTh PE3yibTaT JIMTEIbHBIX HAOIIOJCHUH,
KPOTOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPy/Ja YUEHBIX U MTPAKTHKOB;



WHTEpeca M I[I03HABATEJIIbHBIX MOTHBOB B TMOJYYEHHHM M TOCIECAYIOIIEM aHajIu3e
WHGOPMAIIUHU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIIEHWBATh CUTYyalldd, CBSI3aHHBIC C XUMHUYECKHUMH SBJICHHUSIMH, W
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTM OLEHHMBATh CBOE MOBEICHHE M IOCTYNKH CBOMX TOBAapUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUNA 3TUX MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYpPbl 310POBbS:

MIOHMMAaHHS LIEHHOCTEH 310poBOro M 0Oe30macHoro o0Opasza »KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS! K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOmro/ieHns TpaBuil O6€30MacHOr0 OOpaIIeHus] ¢ BEIIeCTBAaMH B OBITY, MOBCETHEBHOMN
KHU3HU U B TPYJIOBOM JESATEIbHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaAlUsIX, YTPOXKAIOIIKX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUsl TOCIEACTBUA M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHNOTPEOIEHUS alKOTOS,
HapKOTHUKOB, KYpEeHHUs);

5) TpyA0BOro BOCIMTAHMSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEOBATENbCKON JESITeNbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUAX JNCITCIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YydYacTHe B PpEUICHHUH MPAKTUYECKUX 3a7ad COIHAIbHOMN
HAIPaBIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYSCKOMY H3YYCHHUI0 MPOQECCHil pa3TUYHOTO Poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHU M0 XUMHUH;

YBaXXEHUSA K TPYAY, JIOJSM TPyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYyATbHOW TPACKTOPUU OOpa3oOBaHUS,
Oynyuieil mpodeccuu U peanu3ail COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIECTBa;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMS:

9KOJIOTMYECKH 11eJIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emiie;

MMOHUMAHHUS TJI00ATLHOTO XapaKTepa SKOJIOTHUECKUX MPoOsieM, BIMSHHS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEBI;

OCO3HaHUsI HEOOXOIUMOCTH MCIOJIb30BAHUS JOCTHKEHUNM XUMHUH JIJISl PEIIEHUs BOITPOCOB
paIoHaIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHUS JEHCTBUN, MPHHOCAIINX BPENl OKPYKAIOIIECH MPHUPOIHON cpene,
YMEHHsSI MPOTHO3UPOBATH HEONArONPHUATHBIE IKOIOTUYECKUE TOCTEACTBUS MPEANPUHUMACMBIX
JEWCTBUI U NMPEIOTBpAIATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKOM KyJIbTYphI, OIBITA
NESATEIBHOCTH HKOJOTMYECKOM HANpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMAIILHON MPAKTHKE, CMIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICONOTHH XeMo(oouw;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;



MOHUMAHUSA CHEIU(PUKA XUMUU KaK HAayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATHFHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH IEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM
MHpE KaK O €JUHCTBE MPHUPOJbl U YEJIOBEKA, B TMO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH U
perieHruy IpodIeM COXpaHEeHHS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHWMHH JJII COBPEMEHHOM ITMBUJIM3AIMH: B €&
TYMaHUCTHYECKOW HAIMpPaBIEHHOCTH U BaXKHOW pPOJIM B CO3JaHUM HOBOW 0a3pl MaTepHalbHOM
KYJBTYPBI, PEIIEHUN TJIO0ATBHBIX TIPOOJIEM YCTOHYMBOTO Pa3BUTHSI YETOBEYECTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHEI,
o0ecrnevYeHnr YCIOBUN YCIIEITHOTO TPY/Ia M IKOJIOTUYECKH KOM(DOPTHOM KU3ZHU KAXKIOTO UICHA
00111eCTBA;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: TOHHUMAHHS CYIIHOCTH METOJIOB TO3HAHUS,
HCIIOJIh3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHUS TSI
aHanu3a M OOBSICHEHUS SIBJICHUN OKPYKAIONIEro MUPa W MPOUCXOMAIINX B HEM H3MEHEHHH,
yYMEHHUSI JIel1aTh 000CHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HayYHBIX (DAKTOB U UMEIOUTUXCS JaHHBIX
C LEJIBIO TIOJIYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIOIh30BAaTh XUMUYECKUE 3HAHUS [T PEIICHHsSI TIPOOIeM
B pEaIbHBIX KU3HEHHBIX CUTYAIIUSIX;

WHTEpeca K MMO3HAHUIO U MCCIIEIOBATEIhCKON ACATEIHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpAa30BaHUIO, K
AKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHUH 1O XHMHUHU B COOTBETCTBHM C JKU3HEHHBIMU
MOTPEeOHOCTSAMU;

MHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuuHbiXx cdepax mnpodeccuoHaabHON

NEeATEIbHOCTH.
METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ysbTaThl OCBOEHUS Y4YeOHOro mnpeamera «XUMHsD) Ha YpOBHE
cpeAHero o0Iero oopazoBaHusl BKIIOYAIOT:

3Ha4MMble JUIsI (DOPMUPOBAHUS MHMPOBO33PEHHS OO0YYAIOIUXCA MEXIUCLUIIMHAPHbIE
(MexnpeaMeTHbIE) 00ILIeHayYHbIe TOHATHS, OTPAXKAIOLIHE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U creur(uKy METO/I0B IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPIHs, SIBICHUE, MPOIecC, CHUCTeMa, HAyYHBIH (aKkT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSl, UCCIIEI0BAHUE, HAONIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCajbHble  y4yeOHble  JeHcTBUS  ([IO3HABaTelbHbIE,  KOMMYHHKAaTUBHBIE,
peryisTuBHble), oOecreunBaronie (GopmMupoBaHME (QYHKIMOHAIBHOM TI'PaMOTHOCTH U
COLMAJIbHOW KOMITETEHIIMN 00YyYaroIuXcs;

CIOCOOHOCTh ~ OOY4YarOLIMXCS ~ MCIIOJb30BaThb  OCBOEHHBIE  MEXIUCLUILIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpCaJbHble Yy4yeOHbIe JACHCTBHS B MO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPaKalOT OBJAJCHHE YHHUBEPCAIBHBIMU y4e€OHBIMU
[103HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMHU.

OgiaieHHe YHHBEPCAJbHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a3oBbIe JJOrMYecKHue AeHCTBUSI:

CaMOCTOSITENILHO (D OpPMYyJIUpOBaTh M aKTyaJlu3upoBaTh MpoOJieMy, BCECTOPOHHE €
paccMaTpuBaTh;

ONpPEAEIATh LENU JEATENBHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HUX JTOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEJIMU;



HCIIOJIb30BaTh NPU OCBOEHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPU3HAKM TMOHATHMM M yCTaHaBIMBaTh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIME OHATHUS U1 OOBSICHEHUS OTJCJIbHBIX (DAKTOB U SIBJICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUI KJIacCU(UKALIUK BEILIECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh MPUUYNHHO-CJIE/ICTBEHHBIE CBS3U MEXKY N3YYaeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE pacCyXJeHHs (MHIYKTHBHbIC, JAEIYKTHUBHBIE, [0 AaHAJIOIUN),
BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBbIX SIBICHUSX, (POPMYJIHNPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

NPUMEHATh B Mpollecce MO3HAHUS, UCTIONb3yeMble B XUMHHM CHUMBOJIMYECKHUE (3HAKOBBIC)
MOJIENH, TPe0OPa30BbIBATH MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHM 3HAK (CUMBOJI) JIEMEHTA,
XUMUYecKas (QopMyna, ypaBHEHHE XHUMHUYECKOW pEakIuu — TpPHU pEIIeHUH Y4eOHBIX
[IO3HABATENBHBIX U MPAKTUYECKUX 3a/ad, MPUMEHATh HA3BaHHbIE MOJEJIbHbBIE MPEACTaBICHUS
JUTS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 6a30BbIe HCCIEA0BATENbCKHE HeHCTBHS:

BJaJIeTh OCHOBAaMH METO/JJOB HAyYHOI'O MIO3HAHUS BELECTB U XUMUUECKUX PEAKIINA;

dopMynHMpoBaTh €T W 337aYd  UCCIIEJOBAaHUS, WCIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIFHO c(hOpMyITMPOBaHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
U1 (OpMHUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CYKICHMIA;

BJIa/IETh HABBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUSA M TPOBEACHUSI YUYEHHUECKHX
HKCIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUs HAOIIOAATH 332 XOJOM IpOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (opMmyiaupoBaTh OOOOIIEHHS U BBIBOJABl OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEAOBATENLCKOM M TPOEKTHOM JeATEeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATENIBHOMY IIOMCKY METOAOB peIICHUs
MIPAKTUYECKUX 3aJ]a4, IPUMEHEHHUIO Pa3IMYHBbIX METO/OB ITO3HAHUSI.

3) padora ¢ undopmanueii:

OPHEHTUPOBATbCS B Pa3IMYHBIX HMCTOYHUKAX HMHPOpMaLuu (HAy4HO-NOIMYJIApHAst
JUTepaTypa XUMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHAM3UPOBaTh MH(MOPMAIMIO PA3IUYHBIX BUIAOB U (OpM MpeacTaBICHUs, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEIPOTUBOPEUHBOCTD;

(dbopMyIHMpOBaTh 3ampPOCHl M TMPHUMEHATh Pa3IMYHBbIE METOJbI IMPH IOHCKE U OTOOpE
uHpOpMaLnu, HeOOXOIMMOH [T BBIMOJIHEHHS YUeOHBIX 3a/1au ONpeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCMOIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMYy MpeacTaBieHuss nHPopManuu (CXeMblI,
rpaduky, quarpamMmsl, TaOJUIbI, PUCYHKHU U IpYTHE);

UCMOJb30BaTh HAYYHBIM S3bIK B KayecTBE CpeICcTBa MpH paboTe ¢ XUMHUYECKOH
uHpOpMaLuel: MPUMEHATh MEXIpeIMeTHble ((pU3UYecKue M MaTreMaTH4YecKhe) 3HaKu |
CHUMBOJIBI, (hOpMyJIBl, a00peBUATYpbI, HOMEHKIIATYPY;

UCTOJIBb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISATHOCTH.

OgBiaeHHe YHHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH el CTBUSIMM:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXK/IaeMOW TeMbI B XOJI€ TMAJIOTa /MU TUCKYCCHH,
BBICKa3bIBaTh HJ€H, (OPMYIHPOBAaTh CBOU IMPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MPEJI0KEHHON 3a/1a4u;



BBICTYIIaTh C INPE3EHTALMENl PE3yJbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYyUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU  BBINOJIHEHUM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl 10 HCCIEJOBAaHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuyu y4eOHOro Impoekta ¥ (OpMyJIMpOBATh BBIBOJBI IO pPE3yJbTaTaM IMPOBEIEHHBIX
HCCIEOBAHUI MyTEM COTJIACOBAHUSI TIO3UITHI B X0J1e 00CYKICHHS 1 OOMEHAa MHCHUSIMH.

OsiajgeHne yHHBEPCAJIbHBIMHU PEryIsiTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIPHO TUIAHMPOBATh M OCYIIECTBIISATH CBOKO IO3HABATEIBHYIO JEATEIBHOCTD,
orpenensas e€ Leau U 3a7add, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAThH
npeJUlaraeMblii allTOPUTM JICHCTBUN TMPHU BBHINOJHEHUU Y4E€OHBIX M HCCIIEOBATENILCKUX 3ajad,
BBIOMpaTh Hanbosee F3(P(PEKTUBHBIN CITOCOO MX PEIICHHs C YYETOM MOTYyYSHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYLIECTBIIATh CaMOKOHTpPOJIb CBOEH JI€ATEJbHOCTH Ha OCHOBE caMoOaHalu3a M
CaMOOIICHKHU.

INPEAMETHBIE PE3YJ/IBTATbBI

10 KJIACC

[IpenMeTHbIe pe3ysibTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs OTpaXaroT:

C()OPMHUPOBAHHOCTh IPEJCTABICHUH O XUMHUYECKOM COCTaBIIAIOUIEH €CTeCTBEHHO-
Hay4YHOM KapTHHbI MHpA, POJIM XUMHUHM B IO3HAHUM SBJIECHUI HpUPOAbI, B (OPMHUPOBAHUHU
MBILIUICHUS] U KyJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHrsT NPaKTUYEeCKUX 3aJad M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOHOU CPELE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATAIOLINE
MOHSTHS (XUMUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANIEKTPOOTPHULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpallléHHas), MOJb, MOJSIpHasT Macca, MOJISIPHbIM O0O0BEM, YIJIEpOJHBIH  CKeleT,
(GyHKUMOHAJbHASA TPYyINNa, paJuKal, W30MEpHUsi, U30MEepbl, TOMOJIOTMYECKHHA psij, IOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA U a30TCOAEPKAILINUE COCIUHEHMs, MOHOMED, IOJIUMEpP, CTPYKTYypHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUSI OPraHUYECKHX
BemectB A. M. bymiepoBa, 3akOH COXpaHEHHMs MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUH; MHUPOBO33PEHUYECKHME 3HAHUSA, JIEKAIIUE B OCHOBE ITOHUMAHUSA
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX ABJIEHUH, ()aKTOJIOrMYECKHEe CBEIEHUSI O CBOWCTBAX,
cocTaBe, OJyYeHUH U 6€30I1aCHOM UCIOJIb30BaHUHU BaXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY
U IIPAKTHYECKOH IEATENBHOCTH YEJI0BEKa;

Cc(OPMHUPOBAHHOCTb YMEHHUH BBISBIIATh XapaKTEPHbIE NPU3HAKU MOHATHH, YCTaHABIUBATh
UX B3aMMOCBS3b, HUCIIOIb30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPH ONIMCAHUM COCTaBa, CTPOCHUS U
IIPEBPALICHUI OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIOJIH30BATH XUMHUYECKYIO CHMBOJIMKY JUIS COCTABIICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
Y YPaBHEHHH XMMHMYECKUX PEAKLNN, U3rOTABINBATh MOJEIN MOJEKYJ OPraHUYECKHX BEIECTB
JUISL WITIOCTPALMU UX XUMHYECKOTO U IMIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAJIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHIO K OIpPEIeJIEHHOMY KIJIAcCy/TpyNIe COEeJUHEHUMN
(yrieBomopoapl, KHCIOPOA M  a30TCOAEpXKAIUE  COECIMHEHUS, BBICOKOMOJIEKYJISIPHBIE



COCIUHEHMS), AaBaTh UM Ha3BaHUs o cuctemarudeckoil HomeHkiarype (IUPAC), a Taxxke
MPUBOANTH TPUBHUAJIBHBIE HA3BAHMS OTACJIBHBIX OPTaHMUYECKUX BEIIECTB (ITHIICH, MPOIUJIEH,
alleTHICH, ATHJICHTIIUKONb, TIUICpUH, (eHoy, (opMallbIerus, aneTalbIeTH]l, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KMCIJIOTa, OJIEMHOBAsl KUCJIOTa, CTEApUHOBAs KUCJIOTA, INII0OK03a, (PpyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TIUIIH);

c(hOpPMUPOBAHHOCTh YMEHHUS OIpENesITh BUIbl XUMUYECKOW CBSI3U B OPraHMYECKUX
COeTUHEHMSX (OIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJIOKCHHUSI TEOPHUH CTPOCHHSI OPTaHHMYECKUX
BemecTB A. M. byTtiepoBa /st 0OBbsICHEHHS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa H
CTPOEHMSI; 3aKOH COXPaHEHUS] MacChl BEIIECTB;

c(OPMHPOBAHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTpPOCHHE, (U3UYECKHE W
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENIEH PAa3IMUHBIX KJIACCOB OPraHWYECKHUX BEIIECTB
(meTan, 3TaH, JTWIEH, MPOMWICH, ameTwieH, Oyramuen-1,3, MmermwnOyramuen-1,3, OeH3odm,
METaHOJ, 3TaHOJ, ATHJIEHTIUKONIb, TTUIEPUH, (EHON, alleTalbJeru]l, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, IeJIUTI0N03a, aMHUHOYKCYCHasi KHCIIOTa), WIIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJy HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX XMUMHYECKUX PEAKIUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BAThb HWCTOYHUKU YTIICBOJOPOJHOTO CHIPHS
(He(Th, TPUPOAHBIA Ta3, Yroiib), CIOCOOBI WX MEPEPadOTKM W MPAKTHYECKOE MPHUMEHEHHE
MIPOIYKTOB MepepadbOTKH;

c(hOPMHUPOBAHHOCTh YMEHHMH TIPOBOIUTH BBIYUCICHHS 0 XHMHYECKUM YpPaBHEHUSIM
(Macchl, 00bE€Ma, KOMMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOIYKTAa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, MCIOJb3YEeMbIX B XWUMHUU MPU HM3YUYEHHH BEUIECTB U XUMUUYECKHX SIBICHHUI
(HaOnrofeHue, U3MEpPEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JJI PUHATUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEUIECTBAMH U UX PUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIa MOJIB30BAHUS XUMHUYECKOW TOCYI0N U
nabopaTopHbIM 000pYAOBaHUEM, a TAKXKe MpaBuiia 0OpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKUHUSMU N0 BBITTOTHEHUIO JTa0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATh M BBITIONHATH XUMHUYECKUN OSKCTIEPUMEHT
(mpeBpallleHrs OPraHUYEeCKUX BEILIECTB MPHU HAarpeBaHUM, MOJyYEHUE ATHJICHA U U3YUYEHHUE €ro
CBOMCTB, KaueCTBEHHBIC PEAKIUU OPraHWYECKHX BEIIECTB, JeHATypauus OeJIKOB TpH
HArpeBaHWH, IIBETHBIC PEAKITNHM OCJTKOB) B COOTBETCTBHH C MPABUIAMH TEXHHKH OE30MMACHOCTH
pyu OoOpallleHuu C BellecTBaMU U JIabopaTOPHBIM 000pYI0OBaHUEM, MPEICTABIATH PE3yIbTAaThl
XUMHUYECKOTO DJKCIIEpUMEHTa B (OpMe 3amuch ypaBHEHWW COOTBETCTBYIOIIMX PEAKIUNA |
(GbopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHUECKU aHAIM3UPOBATh XMUMHUYECKYI0 HH(OpMAIIHIO,
MOJTy9aeMyt0 M3 Pa3HbIX HCTOYHUKOB (CpeCTBA MaccoBoi nH(popmarmu, UHTEpHET U IPYTUX);

chOpMUPOBAHHOCTh yMEHHI COONIOAATh TPaBHJIA DSKOJOTHYECKH Ie1eco00pa3Horo
MOBEJEHUsI B OBITY M TPYAOBOW [EATENHHOCTH B LEISAX COXPAHEHHUS CBOETO 370POBbS H
OKPY>KaIoIle MPUPOIHON Cpejibl, 0OCO3HABATH OMACHOCTh BO3JCHCTBHUS HA JKMBBIC OPTraHU3MBI
ONpeleaEHHbIX OPraHMYECKUX BEUIECTB, MOHMMas cMmbica nokasarens [IJIK, noscHaTe Ha
puUMepax CrocoObl YMEHBIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JIEHCTBHS HAa OPraHU3M
YEJIOBEKa;



Ui 00y4aroluXcsi ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHUA BCIIECCTB U XUMHWYCCKUX ﬂBHeHHfI;

JUIL  CJETBIX W CIa0OBHIAIMIMX OOYYArOIIMXCSA: YMEHHE HCIOJIb30BaTh pelibe(HO-
TOYCUHYIO cucTeMy obo3Hauenwmii JI. bpaiins s 3anmucu XxumMudeckux Gpopmyir.

11 KITIACC

[IpenmeTHble pe3yibTaThl OCBOEHHsS Kypca «OOmas W HeopraHuyecKas XUMHD»
OTpaXKaroT:

c(OPMHPOBAHHOCTh TIPEACTABICHUH: O XHWMHYECKOH COCTaBISIOMIEH €CTeCTBEHHO-
HAYYHOM KapTHHBI MHpA, POJIM XUMHUHM B TO3HAHWM SBICHUH OpUPOABI, B (OPMHUPOBAHUHU
MBIIIJIEHUSI U KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHAIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIst
pelleHrsT NPAaKTHYECKUX 3aJad M SKOJIOIMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOAHOIL cpenie;

BJAJICHHUE CUCTEMOH XUMHMUYECKMX 3HaHUH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHBIE OpPOUTAIN aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH 00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJIEHUS, XMMMYecKas CBs3b (KOBaJIECHTHas, HMOHHAas, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJZIMYECKasl ~ PElIETKa, TUIBI XMMHWYECKHUX  pEaKkUui, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, IIEKTPOIUTHYECKAs IUCCOLUAIUS, OKHCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb
XUMHUYECKON  peaklMH, XMMHYECKOE paBHOBECHE); TEOpPUHM U  3aKOHBl  (Teopus
AJIEKTPOJIUTUYECKON nuccouumanuu, nepuoauueckuit 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHMs MacChl BELIECTB, 3aKOH COXPAHEHHs W IPEBpAILEHUs SHEPrUU IpU XUMHUYECKHUX
peakImax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JEeKalMe B OCHOBE IIOHMMAaHHs TNPUYMHHOCTH M CHUCTEMHOCTU XUMHUYECKHX SIBJICHUH,
(haKTOJOTHUYECKUE CBEJICHHUSI O CBOWCTBAX, COCTaBe, MOJyUYCHUH U OE30MaCHOM HCTIOJIb30BaHUH
BaYKHEHIIINX HEOPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOM 1EATEIBHOCTH YEIOBEKA,

c(OpMUPOBAHHOCTh YMEHHM BBISBIATH XapaKTepHbIe MPU3HAKU MOHATUN, YCTaHABIMBATh
UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSTHS IPU OMUCAHUM HEOPIaHUYECKUX
BEIIECTB M UX MTPEBpallEHUl;

Cc(OPMHUPOBAHHOCTb YMEHUN HCIOJIB30BATH XUMHUECKYIO CHUMBOJIMKY Ul COCTABJICHMS
¢dbopMyn BelIeCTB M ypaBHEHMH XUMHUECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIE Ha3BaHMs OTHEJIBHBIX HEOPraHMYECKHX BeEIECTB (yrapHbIil ras,
YIJIEKUCTBIA Ta3, aMMHUakK, TaméHas M3BECTh, HErali€Has W3BECTb, NUThEBas COJa, MUPUT U
IpyrHe);

c(OpMHUPOBAHHOCTh YMEHUH OINpPEAEsATh BAJIEHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUX PA3IMYHOI0 COCTaBa, BUJ XUMUYECKOW CBSA3H (KOBaJIeHTHAasl, HIOHHas,
MeTaJUInYecKasl, BOJAOPO/HAs) B COCAMHEHUSX, THI KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO
BElleCTBA (aTOMHasl, MOJIEKYJISIpHAs, MOHHAs, METaJJIMuecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHM;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAUIEKHOCTh HEOPIraHUYECKUX BEIECTB
M0 UX COCTaBY K ONpEIeNEHHOMY KIIAcCy/TpyIINe COSMHEHUH (MIPOCThIE BEIIECTBA — METAILIBI U
HEMETaJlTbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUW paCKphIBaTh CMBICI Tepuoauydeckoro 3akoHa JI. U.
MenneneeBa W JEMOHCTPUPOBaTh €ro  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (YHKILINY;



c(OPMHPOBAHHOCT, YMEHUH  XapaKTepu3oBaTh DJEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUECKUX 371eMeHTOB 1—4 nepronoB Ilepuoanueckoii cucreMbl XuMudeckux 3nemMenTos /1. 1.
MeneneeBa, HCIONB3YSl TOHSATHS «S-, p-, d-dJEKTPOHHBIE OpPOHTAIN», «IHEPIETUUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XUMHUYECKHX 3JIEMEHTOB U HX
COEIMHEHMI 10 nepuoaaM u rpynnam [lepuoandeckoil cucTeMbl XUMUYECKHX 351eMeHToB J[. U.
Menneneena;

C(OPMHPOBAHHOCT, YMEHHMH XapaKkTepu30BaTh (ONMHUCHIBATh) OOIIHME XHUMHUYECKHE
CBOMCTBA HEOPraHMYECKUX BEILECTB pa3IMYHbIX KJIACCOB, IOJATBEPKIaTh CYILIECTBOBAHUE
TEHETUYECKOM CBSA3M MEXJy HEOPraHMYECKMMHU BELIECTBAMU C IIOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHHS KJIacCU(UIIMPOBATH XUMHUYECKHE PEAKIUH MO Pa3TUYHBIM
nMpu3HakaM (YHCIIly W COCTaBy pEarupyroIux BEIIECTB, TEIUIOBOMY 3G (dEKTy peakiuu,
M3MEHEHHUIO CTENeHEe OKUCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTajau3aTopa);

Cc(OPMHPOBAHHOCTh YMEHUH COCTABIATh YPAaBHEHUS pEaKLUil pa3InYHbIX TUIIOB, MOJIHbIE
U COKpaIllEHHbIEC YPaBHEHUs PEaKUMH MOHHOTO OOMEHa, YYMTBIBAs YCIIOBHS, IPU KOTOPBIX 3TH
peakuuy UAyT 10 KOHLIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pA3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTh OINBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

C(OPMHUPOBAHHOCTb YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHUSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEeaKLuu OT
pasnuyHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTrO paBHOBECUS B 3aBUCHUMOCTHU OT
BHemHero Bo3aeiicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTb XUMHUECKHE TPOIIECCHI, JeKallue B
OCHOBE IIPOMBIIUIEHHOT'O MOJyUYEHUsI CEPHON KUCIIOThI, aMMHUaKa, a Takke c(pOpMHUPOBAHHOCTh
npeAcTaBIeHnd 00 OOIIMX HAyYHBIX NMPUHIMIAX U HKOJOTHYECKUX IMPOoOJieMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH TNPOBOJUTH BBIUMUCICHHUS C MHCIOJIB30BAHUEM TOHSITHS
«MaccoBasi JI0Js BEIIECTBA B pAacTBOpe», OOBEMHBIX OTHOIIEHUH Tra3oB NpU XHMHYECKHUX
peakIMax, Macchl BellecTBa UM 00bEMa ra3oB MO0 U3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIIOBOrO 3¢ (dekra peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAaHEHMSI SHEPTUY;

c(hOpPMHUPOBAHHOCTh YMEHHU COOJIFO/IATh MPABWIIA TOJIH30BAHUS XUMHUYECKON MOCYIOU H
n1a00opaTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHUJIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKLHSAMU 110 BBIIIOJHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHMI IJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUN SKCIEPUMEHT
(paznokeHue NEpOKCHIa BOAOPOAA B NPUCYTCTBUM KaTallM3aTopa, ONPEIEIIEHHUE CpPEJbl
PacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHMYECKOW DPEaKLWH, peaklMd HMOHHOro OOMEeHa, KayeCTBEHHBbIC pPEaklUu Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHUS, PEUICHUE SKCIEePUMEHTAIbHBIX
3agad no temMaM «Metamnel» U «Hemeramib») B COOTBETCTBMM C IpaBUIAMH TEXHHUKHU
0€30MacHOCTH MpH 0OpaIleHNH C BeIIeCTBaMH H JJAOOpaTOPHBIM 000PYI0BAHUEM, MTPE/ICTABIISATH
pe3yabTaThl XUMHUYECKOTO 3KCIEpUMEHTa B (opMe 3aliCH YPAaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUPOBAThH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;



c(hOpPMUPOBAHHOCTh YMEHMI KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OPMAIIHIO,
moJIiydya€Myr0 M3 pasHbIX HCTOYHHUKOB (CpeI[CTBa MacCcoBOU KOMMYHHKAIIUH, I/IHTepHeT n
JPyTHX);

c(hOPMHUPOBAHHOCTh yMEHHUH COOJIOJATh TIPaBHIA HSKOJOTUYECKH IeJIeCO00pa3HOro
IIOBCACHUA B 6LITy n pr,llOBOfI ACATCIIBHOCTH B MECIAX COXpPAaHCHHUA CBOCro 3A0POBbBA U
OKpY>Karolllel MPUPOTHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEUCTBUS Ha JKUBBIE OPTraHU3MBI
onpeneNnéHHbIX BEIeCcTB, MOHMMas cMmbica nokaszatens [1/IK, moscHsaTs Ha mpuMepax crocoObl
YMCHBIICHHUA U MPEAOTBPALICHHA UX BPCAHOT'O BO3HCﬁCTBHH Ha OpraHu3M YCJIOBCKA,

Ui 00y4aroluXcss ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHUA BCIIECCTB U XUMHWYCCKUX SIBJ'IGHI/II\/JI;

JUIS  CIIETIBIX W CJIA0OBHISANINX OOYYAIONIUXCS: YMEHHE HCIIOJb30BaTh pelbeHO-
TOYCUHYIO cucTeMy obo3Hauenwmii JI. bpaiins s 3anmucu XxumMudeckux Gpopmyir.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acos
HaumenoBaHue pa3aeioB U TeM
Ne i/ P KonTpoJubHbIe
MPOrpamMMbl Bcero
padoThbI

Pasnea 1. Teopernyeckne 0CHOBBI OPraHN4YeCcKOH XUMHUH

[Ipenmer opranndeckon xumuu. Teopus
1.1 CTPOCHHUSI OPTAHNYECKUX COCUHEHUN A. 3 0
M. bytneposa.

Uroro no pazgeny 3

Pa3znea 2. YrieBoaopoanl.

2.1 [IpenenbHble yrieBoIOPOAbI — AJKAHBI. 2 0
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 0
' aJIKaJuCHbI, aJKHUHBI.
2.3 ApomaTuiecKkue yriaieBog0pO/bl. 2 0
24 [TpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U ) 1
‘ uX nepepadoTKa.
Hroro no pasneny 12
Paspnen 3. Kuciiopoacoaep:xaniue oprannieckue coeTuHeHUs
3.1 Cnuprtel. enom. 3 0
Anbne . KapOoHOBBIE KHCTIOTHI.
39 napaeruabl. KapOOHOBBIE KUCIOTHI 741 TIA 1 (TTA)
CrnoxxHbIe A(UPBI.
33 VYrineBoabl. 3 1
Hroro no pazneny 14
Pa3nen 4. A3oTcoaep:kamue opraHndecKue coeInHeHHs.
4.1 AMuHBI. AMUHOKHCIIOTHI. benku. 3 0

IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypcbl



Uroro no pazgeny

Paspnen 5. BoicokoMoOJIeKy ISIpHbIE COCIUHEHUS.
5.1 [Tnactmaccel. Kayuyku. Bonokna.

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2 +1 TTA



11 KUIIACC

HaumeHoBaHMe pa3/ie/ioB U TeM
MPOrpaMMbl

Ne i/

Paznen 1. Teopernueckne 0CHOBBI XUMUM
Crpoenune atomoB. [lepuoguyeckuii 3aK0H
1.1 u [lepuonnueckas cuctemMa XMMHUYECKUX
anemenToB /I. 1. Menpeneena.
Crpoenue Bemectsa. MHoroodpasue
BELIECTB.

1.2
1.3 XHUMHUYECKUE PEAKIUN.
Uroro no pasaeny

Paznen 2. Heoprannueckasi xummusi

2.1 Mertannebl.
2.2 Hemeraminl.
73 CBs13b HEOPTAHMYECKUX U OPTaHUUECKHUX

BELIECCTB.
Hroro no pasneny

Pa3zpea 3. Xumus 1 ;KU3Hb.

3.1 XUMUS U KU3Hb.

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

2 +1 TIA

17

34

KonTpoabHbie
padoThI

1 (TIA)

2 +1 ITA

IIpakTn4yeckue
padoThI

JIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/bHbIE

pecypchl



IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

10

Tema ypoka

Nuctpykrax no Th. IIpeamer
OpPraHUYECKOM XUMUH, €€ BOSHHKHOBEHUE,
pa3BUTHE U 3HAYCHUE.

Teopus cTpoeHHsI OpraHUYECKUX
coennHennit A. M. bytnepoga, eé
OCHOBHBIE I10JIO’KEHUS.

[IpencraBnenue o ki1accuuramu
opraHu4eckux BemniecTB. HomenknaTtypa
(cucremaTuyveckasi) U TpUBHAIbHBIC
Ha3BaHUs OPraHUYECKHUX BEIECTB.

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKUHN PSII.

MerTaH u 3TaH — MpocTenIme
MIPEACTaBUTENH AJIKAaHOB.

AJIKEHBI: COCTaB M CTPOEHHUE, CBOWCTBA.
DTUJIEH U TPOIUJIEH — MPOCTEUIINe
MPEACTABUTENH AJIKEHOB.

[Tpaktuueckas pabota Ne 1. «IlomyueHue
STUJIEHA U U3YYEHHUE €0 CBOWCTBY.
Ankanuensl. bytaauen-1,3 u
MetunoyTtaaueH-1,3. [lomydenne
CUHTETUYECKOTO KayuyKa U PE3UHBI.
AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHUS,

TOMOJIOTUYECKUH Psll. ALETHIIEH —
MPOCTEUILNN MPEICTABUTEIb ATIKUHOB.

KoaunuecTBo uacoB

Bcero

KonTpoibubie
padoThbI

IIpakTHyeckue
padoTbI

Jlara
H3y4YeHH
|

DJIeKTPOHHbIE
uupposeie
oOpa3oBaTejibHbIE

pecypcebl



11

12

13

14

15

16

17

18

19

20

21

22

23

24

Brruucnenus no ypaBHEHNUIO XUMHYECKOU
peakuu.

ApeHbl: 6eH301 U TOIy0J. TOKCMYHOCTh
apeHOB.

I'enetnyeckas CBS3b YIIEBOIOPOOB,
MPUHAISKANINX K Pa3IMYHBIM KJIaccaM.

[IpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:
MIPUPOJIHEIN ra3 U MOMyTHBIC HEPTIHBIC
ra3pl, He()Th U MPOYKTHI €€ nmepepaboTKu.

KonTpoasnas padora Nel no pazneny
«YTIIEBOIOPOABD.

AKP Nel. IIpenenpHble 0IHOATOMHBIE
CIIHPTHI: METAHOJ M ATaHOJI. BonopoaHas
CBSI3b.

MHOroaToOMHbI€ CIIUPTHI: STUICHTIIUKOIb U
TITUICPUH.

®deHoI: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE
U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.
Anbaeruabl: hopManbAeTHI U
aleTanpAeru. ALETOH.

OnHOOCHOBHBIE TIpeieNbHBIC KapOOHOBBIE
KHUCIIOTBI: MypaBbUHAs U YKCyCHasl.
[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBD».
CreapuHOBasi M 0JIEMHOBAsA KUCIIOTHI, KaK
MPEJCTaBUTENN BBICIIHX KapOOHOBBIX
KHUCJIOT.

MBbL1a Kak COJTU BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOJOIIee JeiiCTBIE.

CrnoxHbie 23UpPHI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX
3¢hupoB.



25 IIpome:xxyTOoYHast aTTecTALUA. 1 1 0

AHanu3 NpoMeXyTOUYHOM aTTECTALHH.
26 JKupsl: ruaposu3, TpUMEHEHHE, 1 0 0
OuosIOrNYecKast posib KHUPOB.

VYTaeBojpl: cocTaB, KilaccuuKanus.
27 Baxneiimne npeacTaBuTeNN: TI0K034, 1 0 0
¢bpykTO3a, caxaposa.

KanMaJ'I 1 [EJUIK0JIO3a KaK IMPUPOJAHBIC

28 1 0 0
MTOJTMMEDHI.
KonTpoasnas padora Ne2 o pazneny

29 «Kucnopoacoaep:xaiire opraHuuecKue 1 1 0
COEINHEHUY.

30 AKP Ne2. AMUHEBI: METHJIAMUH U aHUJIUH. 1 0 0

AMWHOKHCIIOTHI KaK aM(oTepHbIE
31 OpPraHUYECKUE COETUHEHMS, UX 1 0 0
ouonoruueckoe 3HaueHue. [lentusl.

benku xak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE COCIUHEHHUS.

32

OCHOBHBIE IOHATUS XUMHH
33 1 0 0

BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI.
OcCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSTUHEHUH. 1 0 0
[TnacTmaccel, kKaydyykd, BOJIOKHA.

OBIIEE KOJIMYECTBO YACOB ITO

IIPOTPAMME 34 2+ 1A 2

@® OO6wbeaunens! ypoku Nel4 u 15 B onun ypok Nel4 o teme «IIpupoiHbie HCTOUHUKHU YTIIEBOIOPOJIOB: IPUPOIHBIN a3 U MOMYTHbIE

He(TsHbIe ra3bl, HePTh U MPOAYKTHI €€ mepepaboTKu.», 100aBieH ypok «I1A»



11 KUIIACC

Ne
n/n

Tema ypoxka

XHUMUYECKUH AIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aTOMOB.

[Tepuoanueckuii 3akoH u [leproanueckas
cHCTEeMa XUMMHYECKuX daeMeHToB J[. 1.
MenneneeBa, UX CBA3b C COBPEMEHHOM
TEOPHEN CTPOEHUS aTOMOB.

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKUX DJIEMEHTOB U UX COEIMHEHUH 10
rpynnam u nepuoaam. 3HaueHue
MEPUOANYECKOTO 3aKOHA U CUCTEMBI
xumudeckux asemenToB /.M. Meneneena B
pa3BUTUU HAYKH.

CTpOCHI/Ie BellecTBa. XMMHUUYeCcKas CBA3b, eé
BUJBI; MCXaHU3MbI O6pa30BaHI/I$[
KOBAJICHTHOM CBSI3H. Bonopolea;I CBA3b.

BasleHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Crenens okucienus. Bemectsa
MOJICKYJISPHOTO U HEMOJICKYJIIPHOTO
CTPOCHHUS.

[ToHsiTHE O THUCTIEPCHBIX CUCTEMAX.
HcTrHHBIE ¥ KOJUTOMIHBIC PACTBOPHI.
MaccoBas 710715 BelllecTBa B pacTBOpE.
Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeNnHeHu. ['eneTnueckas
CBSI3b HEOPTraHWYECKHUX BEILECTB, PA3TUYHBIX
KJIaCCOB.

Knaccudukanmss XaMU4ecKux peakivii B

KoanuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckune
padoThI

Jara
H3yYeHH
s

DJICKTPOHHBIE
nudposbie
o0pa3oBaTe/bHbIE

pecypchl



10

11

12

13

14

15

16

17

18

HEOPraHWYEeCKON U OPraHUYECKON XMMUHU.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXpAHEHUs U MPEBPAIICHUS YJHEPTUU IIPU
XUMHUYECKUX PEAKIUAX.

CkopocTtb peakiuu. O0paTuMble peakiuu.
XUMHYECKOE paBHOBECHE.

[TpaxTrueckas padota Ne 1. «Bnusiaue
pa3InYHbIX (AKTOPOB HA CKOPOCTb
XUMUYECKON PEAKIIUN.

DJeKTpoauTHYECKas quccoruanys. [lonsTue
o BoopoaHoM nokasateine (pH) pacteopa.
Peakuuu nonnoro oomena. ['maponms
OpPraHMYECKUX U HEOPTaHHUYCCKHUX BEIIECTB.

OKHUCIUTENEHO-BOCCTAHOBUTEBHBIC
peakimu. [TonsiTre 06 3nexTponuse
PAcCIUIaBOB U PaCTBOPOB COJIEH.

Kountposannas padora Nel o pazneny
«TeopeTnyeckue OCHOBBI XUMHI.

AKP Nel. MeTamibl, X IOJI0KCHHE B
[Tepuonnueckoi cucTeMe XUMHUYECKHUX
anemenToB M. M. MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMoB. O01IHe
¢buznYecKre CBOMCTBAa METAILIIOB.

CnnaBbl METaIOB. DIEKTPOXUMHUYECKUH PsiL
HaIPSKEHUN METaJUIOB.

XHUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
MeTaJUIoB (HATPHUH, Kadui, KaabIlui, MarHHH,
QIIOMMHMN) U UX COETUHEHU.

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEIUHEHUN.

XuMHuecKkre CBOMCTBA IIMHKA, )Keae3a U UX
COCJIMHEHHH.



19

20

21

22

23

24

25

26

27

28

29

30

[TpakTnueckast pabora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33134 110 TEME
«Metamnen".

HCMeTaJ'IJ'ILI, HUX ITIOJIOKCHHUC B
[Teproanueckoit cucreMe XMMHYECKUX
anemenToB /I. 1. Menneneera u
OCOOCHHOCTHU CTPOCHHS aTOMOB.

dusnueckue cBOMCTBa HEMETAILIOB.
AJTOTpONUS HEMETAUIOB (Ha IpUMepe
KHCIIOPOJIa, cepbl, pocdopa 1 yrieposa).
XUMHUYECKUE CBOMCTBA T'aJIOTCHOB, CEPHI H UX
COCIMHEHU .

XuMHUecKue CBOMCTBa a30Ta, pochopa 1 ux
COECIUHEHUN.

XHUMHYECKUE CBOMCTBA yTIIEpO1a, KPEMHHUS U
UX COCIMHEHUH.

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIUHEHUI.

O06006111eHNE U CUCTEMATHU3aLMs 3HAHUH 11O
teMme «Hemeramnsy. BeraucieHus mo
ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/If/'I nu
TEPMOXUMHUYECKUE PACUETHI.

[Tpaxtrueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME
"Hemertasmsl"».

KonTpoasnas padoraNe2 o remam
«Metams n «Hemerauiby.

AKPNe2. Heopranudeckue 1 OpraHu4ecKue
KHCIJIOThL. Heoprannueckue u opranndeckue
OCHOBaHMUSI.

AMpoTepHbIe HEOPraHNYEeCKHe U
opraHuueckue coenuHeHus. ['eneTnueckas



CBA3b HCOPIraHUYCCKHUX N OPraHu4CCKUX
BCIICCTB.

31 IIpomeskyTOoUuHas aTTecTALIMS. 1 1 0

AHanmn3 npoMexyTo4HoU arrectanuu. Poib

32 XMMUH B 00€CTICUEHUH IKOJIOTUYECKOH,
SHEPreTHUECKOM 1 MUIIEeBOM 0€30MacHOCTH,
pPa3BUTUU MEIULUHBI.

[TpencraBnenus o0 0OIMX HAYYHBIX
33 MIPUHIMUIIAX IPOMBIIIEHHOTO MTOJIyYEHUs 1 0 0
BAKHEUIIUX BELICCTB.

YenoBek B MUpPE BELIECTB U MAaTEPUAIIOB.
34 1 0 0
XWUMHS U 310pOBbE YEIOBEKA.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 +1 1TA 3

@ OOneaunens! ypoku Ne33 u 34 B oguH ypok Ne34 mo Teme «YenoBek B MUpE BEIIECTB U MaTepUaIoB. XUMUS U 3JI0POBbE YEIIOBEKA.»,

no0aBieH ypok «[1TA»



YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
NPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI JI51 YYEHUKA

» Xumus, 10 knacce/ I'abpuensa O.C., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAy; AxumonepHoe oobmectBo «M3narenscTBo «IIpocBenienne»

nn

Xumus 11 knacce, 'a6puensa O.C., uzgatenbctBo "[IpocBemienune

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

1. XuMunyeckuil 3kciepuMeHT B mikose. 10 kimace: yueOHO-MeToAnYecKoe
noco6ue/O.C.I'abpuaisn, JL.IT.Batmunaa.-M.: [Ipoda, 2005.-208 c.

2. Xumus. Ypoxku B 10 kiacce: mocodue s yauTenei o0meoopa3oBaTeTbHBIX
yupexaenuit / H.H.I'apa (u ap.).-M.: IIpocBemienne, 2009.-111 c.

3. Xumus: 11 xnacce: meroauueckoe mocodue mis yuutens/A . KO.I'pankosa.-M.: ACT,
2006.-158 c.

4. Xomuenko M.I'.COopHuK 3a/1a4 U yIpaXHEHUH 110 XUMUH.

IHUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
UHTEPHET

1.Equnas komnexnus nudpoBeix oopazoBaTenbHBIX pecypcoB URL: http://school-
collection.edu.ru/

2. BupryanpsHas o6pazoBarenbHas nadopatopust URL: http://www.virtulab.net/



