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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHONW 00pa30BaTeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpenojgaBaHus y4eOHOTO MpeaMeTra
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbcra PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MNpOorpaMMbl IO XMMHMH, K OIPEICIICHUIO 0O0IIen
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJaroIIMXCsl CpPEeACTBAMHU y4eOHOTO IpeameTa
«Xumus» g 10-11 ximaccoB Ha 06a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajbHbIE IOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOThEeMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONW CHUCTEME XUMHUYECKOTO O00pa3oBaHUA. OTH IEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
pUpOAHON cpeze. Peanusyercs xumuyeckoe o0pazoBaHue 00yJarolMUXcsi Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HAa4eHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM >KU3HU OOIIECTBA, a TAKXKE € yUYETOM O0LIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIIMY, B CO3JaHMHM HOBOHM 0a3bl MaTepUAIbHOW KynbTyphl. OHAa BHOCHUT CBOM BKJIAJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoneicTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMUsS KaK HayKa cO3MJaTesbHasl, KaKk Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha PELICHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEISIMH M NPUHLMIAMH CpeAHero ooduiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJAEP’KaHUS KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUH U3 o0uIel XMMHM) U OopraHndeckoi xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4yeOHOTO Marepuana u OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Ceenenuss 00 M3ydaeMbIX B KypCe€ BEILIECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs IEepBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 0O0ILIero o0pa3oBaHUS TEOPETUUYECKHM Marepuan Hu
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HAUEHUE MEPUOJNYECKOT0 3aKOHAa C OOIIETEOPETUYECKHMX W METOJ0JIOTMYECKHX MO3UIU,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJNIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIHBATh MHGOPMAIIUIO M MPUMEHATH €€ JJIs MOTOJHEHUS] 3HAHUM, pelieHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B memnoM coxepxkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaroumxcs MUPOBO33PEHUYECKON OCHOBBI JJISi MOHUMaHUSI (HIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U peHIeHHs] MPOTHUBOPEUYHIl MeXay HOBBIMU (aKTaMU M TEOPETHUYECKHMMH MPEINOChUIKaAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJOB.

B mmane pemeHus 3ama4 BOCHHUTAHMS, PA3BUTHUA M COLMANU3AlUU  OOYYaIOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEIbHOCTH: peIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn uHMOpMaIMK, HEOOXOAUMBIX JJII TPHOOPETCHHUS OMbITa IPAKTUYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHUs, TMPHU  ONPEACTICHUH  COAEp KAaTeIbHOM
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAMLIMOHHO TpHu3HAETcss (OpPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJHOTIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
ONPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



(hopMHpOBaHKE CHUCTEMBI XMMHUYECKHX 3HAHWN KaK BXKHEUIIEH COCTABIISIONICH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpA, B OCHOBE KOTOPOH JIEKAT KITFOYEBBIC MOHATHS, (DyHIaMEHTAIbHbBIE
3aKOHBI M TEOPHH XUMHUH, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE W IMOHUMAHHE CYIHOCTH
JOCTYITHBIX O00OOIICHUI MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIICHHE C HUCTOpPHEH HX
Pa3BHUTHS U CTAHOBJIICHUS;

dbopMHpOBaHHE W pa3BUTHE TMPEICTABICHUA O HAYYHBIX METOJaX II03HAHUS BEHIECCTB U
XUMHYECKUX PEaKIUi, HEOOXOMUMBIX ISl MPUOOPETEHUS YMEHUH OPHEHTHPOBATHCS B MHPE
BEIIECTB W XUMHUYCCKHX SBJIICHUH, WMCIOIIUX MECTO B TMPHPOJAC, B TNPAKTHUYECKOU U
MMOBCEIHEBHOMN JKU3HU;

pa3BUTHE YMEHHUH U CIIOCOOOB NEATEIHLHOCTH, CBA3AHHBIX C HAOJIOJEHUEM U OOBSICHEHHWEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOJI0IEHUEM MPaBUII 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMHU.

Hapsiny ¢ atum, conepkaTesbHasi XapaKTepUCTUKA TeeH U 3a/lad U3Y4CHHs MpeJMeTa B
MpOrpaMMe 10 XUMHUHU YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMHU
B cucTeMe cpenHero ooOmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTENEHW OTHAETCS TPEANOYTCHHE TMPAKTUYECKON KOMIIOHEHTE COJep)KaHus OO0ydeHus,
OPUEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWN, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMEHHUSIMH aKTUBHOTO TIOJYYCHHS 3HAHUH M MPUMEHEHUS UX B PEABHON KM3HU JIUIS PEICHHS
MIPAKTUYECKHUX 3a/1a4.

B cBsI3M ¢ 3THM TpW HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuCHUE
MPUOOPETAIOT TAKKE TSN U 3a/1a49H, KaK:

aganTamus  OOy4arolmMXCs K  YCIOBHSM  JIMHAMHYHO  Pa3BUBAIOIIETOCS MU,
dbopMupOBaHNE WHTEIJICKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUI),
MMEIOLUX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUJIOB JEATEIbHOCTHU: PELICHUS MPOOIeM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIIUI IKOJIOTUYECKOM 06€30M1acCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHM3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CrIoCcOOHOCTH CaMOCTOSITENIbHO TNMPUOOpEeTaTh HOBBIE 3HAHUSA IO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a y4eOHOW U Hay4yHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHKE U PAa3BUTHE Y OOYYAIOUINXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHHM, €€ BaXHOH pOJIM B  pEIIEHUH TJIOO0AIBHBIX  MpoOJieM  PalMOHAIBHOTO
MIPUPOIOTONE30BAHNS, TMOMOTHEHHS] DHEPTeTUYECKHX PECYpCOB M COXpaHEHHUs MPHUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUW UI MPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBA3AHHBIX C XUMUYECKUMH SIBIICHUSMHU.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee yuCIIO 4acoB, OTBEAEHHBIX I M3y4EHUS XUMHUH, Ha 0a30BOM YPOBHE CpPETHETO
obmiero obpazoBanus, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hexmemio), B 11
knacce — 34 vaca (1 gac B HeJento).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoil XUMHUM: €€ BOSHUKHOBEHHE, Pa3BUTUE M 3HAUEHUE B MOJIY4YECHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COSAMHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKClepUMEHTAJIbHBIE METO/Ibl M3Y4EHHUsl BELECTB M UX IPEBpAIlCHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB IPU HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUuE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUI Psl. DTWIEH U MPONWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyraaueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHINNIA TTPEACTABUTEND AJTKWUHOB: COCTAaB, CTPOCHHE, (DU3MIECKUE M XMMUYECKHE CBOWCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJyY€HUE U TNpPUMEHEeHHe. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIuHbIM KJlaccaMm.

[Ipupoanble UCTOYHUKH YTIIeBOJOpo0B. [IpupoaHbIil ra3 u momyTHble HEPTSIHBIC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHS BEIIECTB M UX MPEBPALICHUIN: O3HAKOMIICHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MonenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
IIOJIyYEHUE ITUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAaKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckne cCoeANHEHUs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHOJ: CTPOCHHE, (UIUUYECKUE U
XMMUYECKHE CBOMCTBA (pEaKkUMU C aKTUBHBIMU METaJllaMH, TaJOT€HOBOJOPOJAMHU, TOPEHHE),




npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJaMu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbIe CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO IIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKus Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpPOEHHE MOJIEKYJbl, (U3NYECKME U XUMHUYEecKue cBoiicTBa. ToOKcHYHOCTH
¢denona. [lpumenenne penomna.

Anbnerunpl M kemownwvl. DopManbAETHi, aUETAIbIETU]: CTPOEHUE, (QU3UYECKHE U
XMUMHMUYECKHE CBOWCTBA (PEaKUMM OKHCIEHUS U BOCCTAHOBJICHMS, KAau€CTBEHHbIE DPEaKIIMN),
[IOJIyY€HUE U NPUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHash KUCJIOTHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
sTepuduKanmum), MoyiyyeHHe U mnpuMeHeHue. (CreapuHOBas M OJEMHOBas KHCJIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuUadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXO0XIECHHE B MPUPOJIE,
puMeHeHue, onosornueckast poib. orocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKUe CBOMCTBA Kpaxmaina (THIpoJin3, KaueCTBEHHAs peakius ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, Ka4eCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 53TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojeicTBre raunepuHa c¢ ruapokcuaom wmemu(ll)), ampaermmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), IPOBEJICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00ObEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCOoepKale OPraHuYeCcKHe COSAMHECHMUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIMIKHA). buonornueckoe 3HaueHUe
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoiHble BBICOKOMOJEKYSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTUYHasi CTPYKTypa OenkoB. XUMHUECKHE CBOWCTBA OEJIKOB: THIPOJU3, JeHaTypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEHHs BEIIECTB M MX IpeBpallleHuil: HalOirofeHue u
ONHCAaHHE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TOHATHUS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIEKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH — MOIMMEpH3aLius U MOJUKOH IEHCALIUS.



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpPE3 HUCIOJIb30BAHHWE KaK OOLIMX €CTECTBEHHO-HAY4HbIX NOHSATHM, TaKk U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHBbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliW3, CHUHTE3, KiIacCu(PUKAIMs, TMEePUOAUYHOCTh, HAOIIOJCHNE, W3MEpEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEpPEHUS.

buonorus: kierka, opranmsMm, Ouocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBble MPOIYKTHI, OCHOBBI PAllMOHATIBLHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MAaTEpPHUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUA

Teoperuveckne 0OCHOBbI XMMHH

XuMHU4ecKui dmeMeHT. AtoM. Sapo aroma, HW30TONBI. OJIEKTpOHHAs 000JI0YKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTYypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux osnementoB . .
MengeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumoanueckold CHCTEMBI XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB
I10 TpyInaM U neprojaM. 3Ha4€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. BuUABI XUMHYECKON CBs3UM (KOBaJEHTHAas
HEeMnoJIApHas U TOJSpHAas, MOHHAsA, MeTajulnyeckas). MexaHusmbl 00Opa3oBaHHs KOBAaJCHTHOU
XMUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHUs. FIOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHumdeckux coeauHeHud. HomeHknmatypa HeopraHW4ecKHX
BellecTB. ['eHeTHueckas CBSI3b HEOPraHWYECKHUX BEIECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCcaM.

Xumuyeckas peakius. Krnaccudukanus XUMHUYECKHX pPEaKIWi B HEOPraHMYeCcKoW u
OpraHMYEeCKOW XUMHH. 3aKOH COXPAHEHUsI MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAILICHUS
SHEPTrUU MPU XUMUUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IU4HbIX (akTopoB. OOpaTUMbIE peakiuu.
Xumuyeckoe paBHOBecue. DakTOpbl, BIUSIOINIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [Hlartense.



DnexTponuTHyueckas aucconuaiysa. CuibHbIE W C1a0bie AMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaIbHAas, IIeJI0OUHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIHHBIEC PEAKIIUH.

DKCHEepUMEHTAIbHBIE METOJbl M3yY€HHUs BEHIECTB M MX IPEBpALICHUN: JEMOHCTpaIus
tabmun, «llepuoanyeckas cuctema xumudeckux snemeHtoB J[. M. MenpaeneeBay, u3ydeHHE
MOJIEJIe KPUCTAJUIMYECKUX peHmETOK, HAOMI0/IEHHe M OIHUCAaHUE JIEMOHCTPAIMOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE ITEPOKCHAA BOJOPOJA B TPHUCYTCTBHH KaTallM3aTopa,
OTIpEe/IeJIEHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCATHHOTO WHIAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUE pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUYECKHUX PEAKIIUNA, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI JIOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. Ilomoxenune HemeramioB B Ilepuoanyeckoin cucTeME XMMHUYECKUX
anemeHnToB JI. . MenneneeBa W OCOOCHHOCTHM CTPOCHHS aToMOB. DuU3MyYecKHe CBOMCTBA
HEMETAJJIOB. AJIJIOTPOTIHS HEMETAJUIOB (Ha MIPUMEpPE KUCIOpoa, cepbl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IprumeHeHne BaKHENIIMX HEMETAIIJIOB U UX COEAUHEHU.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OcCoOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 00004YeK aToMOB MeTayioB. Oomiue
¢us3uveckue cBoiicTBa MeTaioB. CIIaBBI METAUIOB. DJEKTPOXUMHYCCKUN PNl HAMPSHKCHUM
METaJJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpHWM, Kalud, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

OO6mwme cnocoOsI Moy4eHus: MeTauioB. [I[ppuMeHeHrne MeTaioB B OBITY U TEXHHKE.

DKCIIepUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M UX IMPEBpallleHUuH: H3yueHUe
KoJulekuuu «MeTaibl U CIIaBbl», 00pa3LOB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaONIOJIeHWE ¥  ONHCAHWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMozelicTBUE TUIPOKCHIA ATIOMUHHUS C PACTBOpPAMH KHUCIOT U WIEJIOYel, KaueCTBEHHbBIC
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEILIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIH OJTHO U3 BEUIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecrieueHrnr 3KOJOTHYECKON, SHEPreTUYECKON U MUIIEBOI O€301MacHOCTH,
pazBuTuM MeauluHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEHIECTB U XUMHYECKHX
peaKkiuu.

[IpencraBnennss 00 OOMIMX HAayyHBIX TMPUHLHUIAX [POMBIIIICHHOTO TOJTYy4eHUs
BOKHEMIIINX BEUIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUANOB: BAXKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUYEeCKHE U MUHEPATbHBIC yI0OpEHUS.

XUMHUS U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IMPENApaToB,
MpaBmiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBS3€H MPU U3y4CHHUH OOIIEH M HeOpPraHU4YeCKOW XMMUU B
11 xmacce ocyliecTBIsIETCS Yepe3 UCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHUH,



TaK WU NOHSTUMN, ABJSIOLIMXCSA CUCTEMHBIMU AJIS OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIM (pakT, TUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccuukamusi,  HEpHOAUYHOCTb,  HAONIOJCHHE,  HKCIIEPHUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®duznka: Marepusi, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, SHEPI€TUYECKUIl YPOBEHb, BEILECTBO, T€JI0, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: kneTka, OpraHm3M, SKOCHCTeMa, Onochepa, Makpo- W MHKPOAIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XUMHYECKasi  IPOMBIIIJIEHHOCTb, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaT€pUAJIOB, IEKTPOHHASI MPOMBIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3ylbTaTaM OCBOCHHUS OOyJarOIIUMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAULIUi 0a30BON HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUThH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pPE3YNbTAaThl OCBOEHHUS MpenMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE
y4eOHOM ¥ BOCHIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U UJ€aJaMH POCCHUIICKOTO
IpaXXJaHCKOTo 0O0IecTBa, MNPUHATHIMH B OOIIECTBE HOPMAaMHM M TpaBUJIaMH TOBEIEHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaKaloT cPOPMUPOBAHHOCTH
OMbITa TO3HABATEJIBHOM M MPAKTUYECKOW JESATENbHOCTH OOYYaroIMXCs MO0 peaau3aluu
MIPUHSATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UHCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YYaIOIIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHINOJHEHHH XUMUYECKHX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
P aHATN3€ PA3IMYHBIX BUJIOB Y4eOHOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMHH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B OOJIACTH TEOPHHM U TNPAKTHUECKOrO MPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

MHTEpeca M TI03HABaTEIbHBIX MOTHMBOB B TMIOJYYEHHH M TOCIEIYIOUIEM aHajlu3e
nH(pOpMAIIUU O IEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS LEHHOCTEH 310poBoro M Oe3omacHOro obpas3a JKU3HU, HEOOXOJAUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOrofieHus TpaBUJI OE30TIACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, NOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAHMSI [IEHHOCTH TMPaBWJI WHIWBUAYAIBHOTO M KOJUIGKTUBHOTO O€30TaCHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIEAOBATEIbCKON  JESATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOGEeCcCHid pa3InyHOTO pojJia, B TOM YHUCIIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYyAIBHOW TPAeKTOPUH OOpa30BaHUS,
Oynaymieil mpodeccun U peanu3aluu COOCTBEHHBIX KM3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOIIONB30BAHUS;

AKTUBHOTO HETMPUATHUS NEHCTBUM, MPHUHOCSIIMX BpEI OKpYXalolled NpUpOAHON cpene,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NESITeTbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMOpoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenudUKA XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUHU IIETIOCTHOTO MPEACTaBIEHUS 00 OKPYKaroIeM
MHpE KaKk O €JUMHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEpPHOCTEU M
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O¥ 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €&
T'YyMaHUCTUYECKOW HAIMPaBICHHOCTH M BAKHOW POJHM B CO3JaHUU HOBOW 0Oa3zbl MaTepuaIbHOU
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,



o0ecreyeHnn YCIOBHI yCHEIHOTO TPYJAa U 3KOJOTHYECKH KOM(POPTHOM KM3HU KaXKJIOTO WiIeHA
0O0IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHUS CYyIIHOCTH METOJOB II0O3HAHUS,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHMS SBICHUH OKPYXKAIOIIEr0 MHpa M MPOUCXOIAIIMX B HEM H3MEHCHHI,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHbIX (PAKTOB U MMEIOIIMUXCS ITaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOo0ieM
B p€aJIbHBIX KU3HEHHBIX CUTYaLIHIX;

HHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JAESITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM TpyJa B pa3iIMuHbIX cdepax mnpodeccuoHaTbHOM
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XuUMHUS» Ha YpOBHE
cpenHero oOrmiero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUIMHAPHbBIE
(MexTmpeMeTHbIE) 0OLIeHaAYYHbIE TOHSTHS, OTPAXKAOIIKE HEJIOCTHOCTh HAyYHOUW KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, sBJICHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCiel0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBepcalibHble  y4yeOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIC), obecrieunBaronme GopMUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH 00y4JatoLuXcs;

CHOCOOHOCTh ~ OOy4aroUIMXCs  HCMOJb30BaTh  OCBOEHHBIE  MEXAMCUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEILHOW U
COLIMANILHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU IEHCTBUSMU.

OBiaeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBAaTh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPENeNATh LN JeATeIbHOCTH, 3aJaBas HapaMmeTpbl M KPUTEPHUH HX JOCTHKEHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIIME MOHATHS ISl OObSICHEHUS OT/ICNbHBIX (DAKTOB U SABICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE pACCYXACHHS (MHIYKTUBHBIC, ACIyKTHBHBIC, IO aHAJIOTHN),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATH MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAaK (CHMBOJI) DJIEMEHTA,
XUMHUYecKkas ¢GopMyna, YpaBHEHHE XUMHUYECKON pEakuu — TMpU pEHIeHHd Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHBbIC MOJIENbHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.



2) 6a30BbIe HCCJIEIOBATEIbCKHE IeHCTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NIO3HAHMS BEILECTB U XUMUYECKUX PEAKIIMIA;

dopmynupoBaTh IeNM M 3aJaud  HMCCJIEIOBAaHUS, MCIOIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITEIIBHO CPOPMYIUPOBAHHBIE BONPOCH! B KaY€CTBE MHCTPYMEHTA TMO3HAHUS M OCHOBBI
111 GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HaBBbIKAMHM CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M NPOBEICHMSI YUEHHUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yibTar, (OpPMyIUpOBaTH OOOOMICHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKON W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIBHOMY IIOMCKY METOJOB pelleHus
MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METOIOB MIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
JuTepaTypa XMMHYECKOIO COJepXaHHs, CIpaBOYHble IMocoOus, pecypcel WHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB © (OpPM MpencTaBieHHs, KPUTHUECKU
OIICHUBATh €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMyHpOBaTh 3aMpoCchl W TPUMEHATH DPA3IUYHBIE METOIBl TPU TIOMCKE H OTOOpe
nHpopmManry, He0OX0AUMOH /1JIs1 BBITIOTHEHUSI YUEOHBIX 3a7a4 ONPEeeIEHHOTO TUTIA;

MpHOOPETaTh OMBIT MCIIOJF30BaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIBbHYIO (JOpMY IpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpauKy, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAyYHBIH fA3BIK B KayecTBE CpEACTBA NpU PadOTE C XUMHUYECKOH
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISTHOCTH.

OniaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIIPOCHI M0 CYLIECTBY OOCYXK/JIaeMOW TeMbl B XOJI€ AUAIOIa U/WIN JAUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM IPEUIOKEHUS OTHOCUTEIIBHO BBINOJIHEHUS
IIPEUI0KEHHOH 3a1auH;

BBICTYNIaTh C IIPE3EHTAled pe3y/lbTaTOB MO3HABATEIbHON AEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAaMM TIPU  BBIIOJHEHHH XHMHUYECKOTO
HKCIIEPUMEHTA, IPAKTUYECKON paboThl MO MCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro Inpoekra U (OpMyIMpOBAaTh BBIBOJBI 10 pe3ylbTaTaM HPOBEAEHHBIX
UCCIIEIOBAaHU ITyTEM COTJIaCOBaHMs MO3ULIMIA B X0J1€ 0OCYXJICHUS 1 0OMEHAa MHEHUSIMHU.

OBiiajieHNe YHHBEPCATbHBIMYU PeryJsiTHBHbBIMH el CTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATEIbHYIO JESATEIbHOCTD,
onpenenss e€ Leau M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
Ipe/UlaraéMblii aJITOPUTM JEHCTBUM IPU BBIOJHEHUU YYEOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTM Ha OCHOBE CaMOaHalW3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

Hpe,[[MeTHLIe PE3YyJIbTaTbl OCBOCHUS KypCa «Opr AHUYCCKAasd XUMUS» OTPAKALOT:



C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHMHUYECKOH COCTaBIIAIONICH eCTECTBEHHO-
HAyYHOM KapTHUHBI MHUpPA, POJM XHMHUU B TIO3HAHUM SIBICHUN TNPHUPOJIBI, B (HOPMUPOBAHUU
MBIIUICHUS! W KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
pelieHusl MPaKTUYECKUX 3aJad M OSKOJOTUYECKH OOOCHOBAHHOTO OTHOILICHUS K CBOEMY
3JI0pOBBIO U IPUPOIHOI cpere;

BJIAJICHUE CHCTEMOM XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarouue
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, HJIEKTPOHHAsE 000JI09YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBsA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpami€HHasl), MOJIb, MOJISIpHAas Macca, MOJSIpHBIK 00BEM,  YIJICpOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, pPaguKal, H30MEpHUs, U30MEpbl, TOMOJOTHUYECKHH pSAJ, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOA M a30TCOJEpKAIINE COSAMHEHUSI, MOHOMEp, TOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHNS); TEOPUN U 3aKOHBI (TEOPHUS CTPOCHUS OPraHUIECKUX
BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHH; MHPOBO33PEHYECKHE 3HAHWSA, JISKAIIMEe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SBICHUH, ()aKTOJOTHYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH M O€30TTaCHOM MCTIOIb30BaHUH BAKHEUIITNX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPAaKTUYECKOH NesITeTbHOCTH YeJIOBEKa;

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKA TIOHSATHH, YCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJIF30BaTh COOTBETCTBYIOIINE TIOHATHS TIPH ONTHMCAHUH COCTaBa, CTPOCHUS H
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

C(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BAaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYII OPTaHUIECKUAX BEIIECTB
Y YpaBHEHHH XUMHYECKUX PEAKIM, WU3TOTABIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BEIIECTB
JUIS WJUTIOCTPAIIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHMM yCTaHABIMBAThH MPUHAAICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO MX COCTaBY W CTPOCHUIO K ONpeAeNEHHOMY KIIAacCy/TpyIIe COEIUHEHUM
(YyrneBonopoipl, KHUCIOPOA M  a30TCOAEpIAlllhe COEAWHEHHUS, BBICOKOMOJIECKYISIPHBIE
COCIMHCHMS), N1aBaTh MM Ha3BaHUs 10 cuctemarudeckoit HomeHkiatype (IUPAC), a rtaxke
MPUBOJIUTh TPUBUAIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJIeH, STHJICHIJIUKOJb, TIULEpUH, (PeHosl, (QopManbIerui, aneTaibAeruja, MypaBbHHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEapUHOBAs KHUCIIOTa, TIIOK03a, (pYyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNpPEAESATh BUIBI XUMHUYECKOW CBSI3M B OPraHUYeCKHX
coeMHEeHUsX (OIMHAPHbBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOCHHUS OPraHU4YeCKHUX
BemecTB A. M. byriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MAcChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTEepHU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MetaH, STaH, STWJICH, MPONUWJEH, aleTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIMKOIb, TJIULIEPUH, (EHOJI, aleTalbAerul, MypaBblHas U YKCycHas
KHUCJIOTHI, TJIOKO3a, KpaxMal, LEeJUI0I03a, aMUHOYKCYCHas KHUCIOTa), WUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXAY HMUMM YPaBHEHUSMH COOTBETCTBYIOUIMX XMMHUYECKUX PEaKIMi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYII;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepHU30BaTb HCTOYHHUKU YIIIEBOJOPOJIHOTO CHIPbS
(HedTh, MpUPOIHBIN Ta3, Yroib), CHOCOOBI MX MNEPepabOTKH M MPAKTUUECKOEe MpPUMEHEHUE
MPOIYKTOB NepepaboTKH;

Cc(OPMHUPOBAHHOCTh YMEHHH MNPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM YpaBHEHHIM
(Maccel, 00bE€Ma, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIINN);



c(OpPMHUPOBAHHOCTh YMEHUU BJIAJIETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHMS, UCIOJIb3YeMbIX B XUMHUM TPHU M3YYCHHH BEIIECTB M XUMHUYECKUX SIBICHUU
(mabnroseHne, W3MEpPEHUE, OSKCIIEPUMEHT, MOJCIMPOBAHNE), WCIOIh30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMECHHI COOJIFO/IATh TPaBHJIA TMOJIb30BAHUS XUMUYECKOW TOCYIION U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKe MPaBmiia OOpaIIEeHUs ¢ BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBHITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBIMIOJHATh XHUMHUYECKANW DKCIECPUMEHT
(TpeBpallieHHsi OpraHUYECKUX BEIIECTB MPH HAarpeBaHHUH, MOJYYCHHUE ITHIICHA M U3yYCHUE €ro
CBOWCTB, KAUECTBCHHBIC PEAKIMH OPraHMYeCKHX BEIECTB, JIeHATypauus OEJIKOB MpHu
HarpeBaHWH, [BETHBIE PEaKIMU OEJTKOB) B COOTBETCTBHH C MpaBUJIAMHU TEXHHKH 0€30MaCHOCTH
Mpu 00pallleHnH ¢ BEIIeCTBAaMU M JJAOOpaTOPHBIM 00OPYIOBAHHEM, MPEACTABISITh PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amucCH YpPaBHEHUU COOTBETCTBYIOIIMX PEAKIUNA U
(hopmMyIHUpOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO WHQPOpPMAIIHIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM MHpopMaluu, HTEpHET U IpYyTrux);

chOpMUPOBAHHOCTh YMEHHMH COONIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIeCO00pa3HOro
MOBEJICHNUsT B OBITY W TPYJAOBOHM MAESITEIBHOCTH B IIEJSIX COXPAHEHUSI CBOETO 3/I0POBBSI W
OKpYXalollel MPUPOJTHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA KWUBBIE OPraHU3MBI
OTNpeeNEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMmbica mokazarens [IJIK, mosicuaTre Ha
npuMepax CrocoObl YMEHBIIEHUS W MPEIOTBPAICHUS UX BPETHOTO BO3IEHCTBHS HAa OPraHu3M
YeJI0BEeKa;

JUis 00ydarouuxcs C OrpaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbS: YMEHHUE MPUMEHATH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peilbedHO-
TOYEYHYIO cucTeMy oOo3HaueHwui JI. bpaimns s 3anucu XuMuIecKux (popMyII.

11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOmIass W HEOpraHW4YecKas XUMUsD»
OTpakaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNM: O XHMHYECKOW COCTaBIIIONICH ECTECTBEHHO-
Hay9HOW KapTUHBI MHpPA, POJM XUMHH B TO3HAHUM SBJICHUN NpUPOABI, B (OPMHUPOBAHUU
MBIIIUICHASI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW TI'PAMOTHOCTH, HEOOXOIUMOU st
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3J0POBBIO U MPUPOJTHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraroliue
MOHATHUSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOIIL, S-, P-, 0- 3JIEKTPOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSPHBIH O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUILIATEIHHOCTh, CTEIEHb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METANIMYECKAas, BOJOPOIHAs),
KpPUCTAJUIMYECKass  PELIETKA, THUIbI XUMHUYECKUX  PEaKLUi, pacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJMTUYECKAs AUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XMMHYECKON  peakiiH, XHUMHYEeCKOe paBHOBECHE); TEOPHM W  3aKOHBl  (Teopus
JJEKTPOJIUTUYECKOM Aucconmanuu, nepuoanueckun 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChbl BEILIECTB, 3aKOH COXPAHEHMUS M IPEBPALLCHUSA DHEPTUM IIPU XUMHUYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH SI3bIK XUMHUHU, MHPOBO33pPEHUECKHE 3HAHMUS,
JIeKallMe B OCHOBE [OHUMAHUS NPUYUHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SIBIICHHH,
(hakToNOrHYecKue CBEJICHUSI O CBOWCTBAX, COCTaBE, MOMYyYCHUH M OE30MacCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JESTEILHOCTH YeJIOBEKa,



c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSATHH, YCTaHABINBATh
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE IMOHATHS IIPU ONKCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTAaBJICHUS
¢dopMyn BelIeCTB M YypaBHEHHH XUMHUYECKUX pPEAKLUUH, CHUCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OT/ACIBHBIX HEOPraHHUYECKUX BEHICCTB (yrapHblid ras,
YIJIEKUCHIbIA Ta3, aMMHaK, raméHas U3BECTb, Herami€Has W3BECTb, IMUThEBAasi COJa, MUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTH YMEHHUI ONPEEISATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKAX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJyIn4yecKasi, BOJOPOJHAsl) B COCAUHEHUSIX, TUI KPUCTAINIMYECKOH pEIIETKHM KOHKPETHOTO
BElECTBA (ATOMHAs, MOJIEKYJSpHAas, HMOHHAs, METAJUIMUecKas), XapaKTep cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHN;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHaBIMBAaTh MPUHAAJIEKHOCTh HEOPraHUYECKUX BELLECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe CoeMHEeHUH (IpoCThie BEUIeCTBA — METAJLJIbI U
HEMeTaJlJIbl, OKCU/IbI, OCHOBAaHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEeMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpMHUPOBAHHOCTh ~YMEHMHM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproauyeckoil cucTeMbl XUMHUYECKHX d1eMeHTOB J[. .
MeHzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMHMUYECKHX D3JIEMEHTOB U UX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cucteMbl XuMHYeCKUX 35eMeHToB . 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUUYECKHE
CBOWCTBA HEOPraHWYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYEeCKMMM BEIIECTBAMU C IIOMOIIBI YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

cOpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMUMHUYECKUE PEAKIHUU IO Pa3TUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyroIlIMX BEIIECTB, TEIUIOBOMY J(PGEKTy peakluu,
W3MEHEHHUIO CTETEHEel OKUCICHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, YIaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPAaBHEHHS PEaKIUN pa3IUYHbIX THIIOB, MOJIHbIE
U COKpalll€HHBbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, YyYUThIBasl YCIOBUS, MPU KOTOPHIX 3TU
peakuuu UAYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHUN NPOBOAMUTH PEAKIMH, MOATBEPKAAIONME KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

chOpMUPOBAHHOCTh YMEHHUH pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCPEeCTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATHX PeaKIvii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKkiuu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XMUMHUYECKHE IPOIECCHl, JIeKaIlue B
OCHOBE NMPOMBIIIUIEHHOTO MOJYYEHUSI CEpHOM KHMCIOTHI, aMMHaKa, a TaKkke COPMHPOBAHHOCTh
npeacTaBIeHU 00 OOIMMX HayYHBIX MPUHIMIAX M SKOJOTMYECKUX MpoOieMax XMMHUYECKOIo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJIsl BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMUYECKHUX
peakImsax, Macchl BELIECTBAa MM 00BbEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, IPEBPAIICHIS U COXPAHCHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IATh MpaBWia TMOJb30BAHUS XUMUYECKOW MOCYION U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATh XUMHYECKUH JKCIICPUMEHT
(pa3znoxeHHe TEpOKCHIAa BOJOpPOJa B TPUCYTCTBHM KAaTalIW3aTopa, OMpEACTICHHUE CpPEeabl
PacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, peaklMd HOHHOTO OOMEHa, KAa4eCTBCHHBIC pEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHHE SKCIIEPHUMECHTATBHBIX
3amaq mo temaMm «Metawmey u «Hemeramib») B COOTBETCTBHHM C TIPaBHIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3yNbTaThl XUMUYECKOTO DKCIIEPUMEHTa B (OpME 3amuch ypaBHEHHH COOTBETCTBYIONIUX
peakuii U GopMYITHUPOBATEH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3MPOBATH XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpEICTBAa MAacCOBOM KOMMYHHKAIWu, WHTEpHET W
JPYTHX);

C(OPMHUPOBAHHOCTh YMEHHH COONIIOJATh TpaBWJIa SKOJIOTHYECKH IIeTIeCO00pa3HOTO
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IEJSIX COXPAHEHUS CBOETO 37I0POBBS U
OKpY)KaoIIeH TPUPOJTHON Cpesbl, 0CO3HABATh OTACHOCTH BO3JICHCTBUS Ha JKUBBIC OPTraHU3MBI
OTIpeICIEHHBIX BEIIECTB, MOHUMAas cMbICT Tokasarens [TJIK, mosiCHITh Ha mpuMepax CrocoObl
YMEHBIIICHUS U IPEIOTBPAIIICHHS HX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIE 0OyYaroNIUXCsS C OTPaHUYCHHBIMH BO3MOYKHOCTSMH 370POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMUYECKUX SIBJICHMUIA;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peiabedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmys.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHus1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ileproanueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuukanuu
3 oprannueckux BemiectB. HomeHnkinatypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHU OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPO/IHBIN ra3 U NOMYTHbIE HEPTIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOOIIIEE JICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MIPOIJIH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KjIacCUPUKAIIHS.

27 Baxwuelinne npencTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJTUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucmopocoaeprkaline opraHiuecKue
COEIMHEHUS

30 AMUHBI: METUJIAMUH U aHUJINH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 Benku kak mpUpoOIHBIC
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC IOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIEC METOJIBI CHHTE3a




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKU

CTpOCHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTepHBIE HEOPTAaHUIECCKHE H

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 11 knacce/ I'abpuensua O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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