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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10 XUMHM Ha YPOBHE CpEAHEro OOIIero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DexnepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoit @Denepanun», TpeOoBaHUN K pe3ylibTaTaM
ocBoeHHUs (enepanbHO 00pa30BaTENbHONW MPOTPAMMBI  CPEHEro OOIIero
obopazoBanuss  (®OII  COQO), nmpeacraBineHHblx B  DenepaibHOM
rocyJaapcTBeHHOM obOpa3oBarenbHOM cTaHgapre COO, ¢ yuérom Konueniuu
npernojaBaHus ~ ydyeOHoro nmpeamera «XuMHS» B 00pa30BaTENIbHBIX
opranm3auusax  Poccuiickon — depepanuu, — peaM3yIOLIMX  OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI, 1 OCHOBHBIX MOJIOKeHUN «CTpareruu pa3BuTus
BocnuTanusi B Poccuiickoit @epepauuu Ha nepuoa Ao 2025 romay
(Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3zpabOTKe MpOrpaMMbl MO XUMUHU, K ONPEAECICHUIO
oOmieit crparerud OOy4YeHHUs, BOCIHUTAHMUS W Pa3BUTUA OOYYaIOIIUXCS
cpenctBamu ydaeOHoro mpeamera «Xumus» mist 10—11 kmaccoB Ha 6a3oBOM
YPOBHE COCTaBWJIM  KoHUenryaibHble mnonoxenus @OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeH, CcOAepKaHus, pe3yJabTaTOB OOYy4YeHHUs W
TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTebHON OpraHU3alliM, SIBISETCS HEOThEMJIEMOW YacThIO HX
o0pa3oBaHHOCTH. OHO CIY)XUT 3aBEpIIAIOIIMM 3TallOM peau3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX I[EHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHUCTEME XMMHUUYECKOro O0pa3oBaHUs. OTHU LIEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPONBI, (POPMUPOBAHMS MHPOBO33PEHUS U  OOIICH
KyJbTYpbl UYEJOBEKa, a TaKXKe€ SKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3/I0POBBIO M MIPUPOAHOM cpesie. Peanuzyercs xumuueckoe oOpazoBaHue
OoOyJarmuXxcs Ha YPOBHE CpeaHEro o0mero oOpa3oBaHUS CpeACTBAMU
yuyeOHOro nmpeamera «XHUMHUS», COJEpPKAHME M TOCTPOEHHUE KOTOPOro
OMpEJIETICHBI B MPOTrpaMMe MO XUMHUHU C YYETOM creludUKA HAYKU XUMUH, €€
3HAYEHHUS B MO3HAHUU MPUPOJIBI U B MATEPUAILHOM KU3HU OOIIECTBA, a TAKKE C
y4€ToOM OOIIMX Iele ¢ TMPUHIIMIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBbl CpeaHero oomero oOpa3oBaHus B Poccuiickoit
denepauni.

XuUMUA KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAaeT 0coOyI0 poJib B
COBPEMEHHOW IMBWJIM3AIlMM, B CO3JaHMM HOBOM 0a3bl MaTepuaTbHOU
KyJabTypbl. OHa BHOCHUT CBOM BKJIad B (OpMUpPOBAHUE pPaIMOHATHHOTO
HAy4YHOTO MBIIUIEHUS, B  CO3JaHUE IIEJIOCTHOIO TMpeJICTaBlieHus 00



OKpYyXarolueM MHpe KaK O €JUHCTBE NPHUPOABI U YEIOBEKAa, KOTOpPOE
(GopmupyeTcsi B XMMUM Ha OCHOBE IIOHMMaHHUsl BEILIECTBEHHOIO COCTaBa
OKpPYKaroIIEro MUpa, OCO3HAHUSI B3aMMOCBSI3H MEXK/y CTPOCHHUEM BEIIECTB, UX
CBOMCTBaMU U BO3MOXXHBIMHU 001aCTIMHU IPUMEHEHUS.

TecHO B3auMOAEUCTBYS C APYTMMHM E€CTECTBEHHBIMM HAayKaMH, XUMUS
CTaJla HEOTHEMJIEMOM YacThbi0O MHUPOBOM KYJIbTYpPbI, HEOOXOAMMBIM YCIOBHUEM
YCIIEUTHOTO TpyAa U U3HU KaXKIOro wieHa obOmectBa. CoBpeMEHHAs XUMUS
KaK Hayka co3ujaTelibHas, KaK HayKa BBICOKMX TEXHOJIOTWH HampaBjieHa Ha
pelieHre TriI00albHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS YEIOBEYECTBA —
CBIPHEBOM, DJHEPreTUYECKOW, TMHUIINEBOM, JKOJOTHMUECKOW O€30MacHOCTH U
OXpaHbI 3/I0POBbSI.

B cooTtBercTBHM ¢ OOMIMMM HENSIMHU M MPUHIMIIAMH CPEIHETO OOIIEero
oOpaszoBaHusi cojepkanue Tmnpeamera «Xumus» (10—11 xmaccel, 06a30BbIA
YPOBEHb HU3Y4YCHHs) OPUECHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO
MOJTOTOBKY  OOy4arommxcs,  HEOOXOIMMYyId MM s BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEHIHOIO BKJIOYEHUS B )KM3Hb COLIMYMA,
MpPOJOJDKEHUsT 00pa3oBaHMs B  pa3IUYHBIX O0JACTAX, HE CBSI3aHHBIX
HEIIOCPEJICTBEHHO C XUMUEH.

CocTaBisolMMH  TIpeAMeTa «XUMHUSD» SBISIOTCA 0a30BbIE KypCchl —
«Opranuueckass xumus» U «OOIas U HEopraHUYecKass XUMUs», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUSI KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOW HAayKH:
CUCTEMA 3HAHMM 10 HEOPTaHMYECKOM XUMHHU (C BKIIFOUEHUEM 3HAHUW U3 001Ien
XUMUH) U opranndeckoit xumun. @opmupoBaHue T1aHHOW CUCTEMbI 3HAHUU MPU
U3Y4EHUM TIpeaMera o00ecleyrnBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO
MHOTooOpa3us BEeIlIeCTB Ha OCHOBE OOIIUX MOHSATUN, 3aKOHOB U TEOPUN XHUMUHU.

CrtpykTypa coaepkanus KypcoB — «Oprannyeckas xumus» U «O0mas u
HEOpraHuyeckasi XUuMus» cpopMUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K H3Y4YEHHIO Y4eOHOro marepuana U 0O0ycIoBIeHa
UCTOPUYECKM OOOCHOBAaHHBIM  pPa3BUTHUEM 3HAHMM Ha  OINpeneNEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHWMHUU BEIIECTBA
paccMaTpHUBaIOTCS Ha YPOBHE KIIACCUYECKON TEOPHUH CTPOEHHUS OPraHUYECKHX
COCIMHEHNH, a TakKe€ Ha YPOBHE CTEPEOXUMHUYECKMX M DIIEKTPOHHBIX
MpeACTaBICHUM O CTpoeHUU BemlecTB. CBeneHUs 00 H3y4yaeMbIX B Kypce
BEUIECTBAX JAKOTCA B Pa3BUTUM — OT YIVIEBOJOPOAOB 1O  CIIOXKHBIX
OMOJIOTMYECKH AKTUBHBIX COeQUMHEHUHA. B Kypce opraHuyeckoil XuMHUu
NOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOWLIETO
o0pa3oBaHUs TMEpBOHAYaJbHbIC TMPEACTABICHUS O XUMHYECKOH CBs3H,



KJIACCU(DMKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHUS, O XUMHYECKON PEAKLINH.

[lon HOBBIM YIJIOM 3peHHsI B HpeaMere «XuUMHs» 0a30BOro YpOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
TEOPETUYECKUH Marepual M (PaKTOJOTMUYECKHE CBEIEHUS O BEILECTBaX U
XUMUUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIasi u HeopraHudeckas
XUMHS» OOYyJaromMMCsl MPEIOCTABISETCS BO3MOXKHOCTH OCO3HAaTh 3HAUCHHE
NEPUOAUYECKOr0 3aKOHAa C OOILETEOPEeTHYECKUX U  METOJ0JIOTMYECKUX
NO3ULMHI, TIIyO’Ke MOHATh UCTOPUYECKOE M3MEHEHUE (YHKUUNA 3TOro 3aKOHA —
0T 0000MIAOIIEH 10 OOBSICHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMA O BaXHEMIIMX BEIECTBAX, WX COCTAaBE,
CTPOEHUH, CBOICTBAaX M MPUMEHEHHH, a TAKXKE O XUMHUYECKHUX PEAKUHUAX, UX
CYIIHOCTH M 3aKOHOMEpPHOCTSIX MpOTeKaHus AomnosHsercs B Kypcax 10 u 11
KJIACCOB JJIEMEHTaMHU COJEpKaHHUsS, HMEIOIIMMH KYJIbTYPOJOTHYECKHI U
MPUKJIAJHON XapakTep. DTU 3HAHUSA CHOCOOCTBYIOT MOHHMAHHUIO B3aWUMOCBS3U
XUMUU C JAPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEIBHOW U
MPaKTUYECKON JeATENbHOCTH YEJI0BEKA, CITOCOOCTBYIOT BOCIUTAHUIO YBAKEHUS
K IpoIlleccy TBOpPUECTBA B OOJACTH TEOPUU M MPAKTHUUECKUX MPUIOKEHUN
XUMUH, TOMOTalOT BBITYCKHUKY OpPUEHTHUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKHU
OCMBICIIUBAaTh HMHGPOpPMAIMI0 M MPUMEHITh €€ Il TOIMOJHEHUs 3HaHUM,
pEIICHUS] HMHTEIUICKTYIbHBIX M O3KCIHEPUMEHTAIBbHBIX HCCIIEI0BATEIbCKUX
3amad. B menom conmepikanue yueOHOro mpeamMera «XUMHsD JTaHHOTO YPOBHS
U3Y4YEHUs]  OpPHUEHTHPOBaHO Ha  (opmupoBaHue y  OOy4arolmuxcs
MHUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMAaHUS (HUIOCO(CKUX UJIeH, TAKUX KaK:
MarepUaJlbHOE  €JUHCTBO HEOPraHMYECKOr0 M  OpPraHU4ecKoro Mupa,
00YCIIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOECHHEM, MIO3HABAEMOCTD
MPUPOAHBIX SIBICHUN MYTEM AKCIIEPUMEHTA U PEUICHUS MPOTHUBOPEUUN MEXKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMHU MPEINOCHUIKAMU, OCOZHAHUE POJIU XUMUU
B PEIICHHH DJKOJIOTMYECKHX TMpodiieM, a Takxke mpobiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIpbsl, CO3/laHUS HOBBIX TEXHOJOTHMH U
MaTEpHAIIOB.

B nmyaHe pemieHus 3amad  BOCIHMTAHMS, Pa3BUTUS U COLMAIM3alUU
O0y4aroUMxcss MPUHATHIE MPOrPpaMMOM MO XUMHUHM MOAXOJbl K ONPEICIECHUIO
COJIEP)KaHMSI M TIOCTPOCHMSI NpeIMeTa MpeayCMaTpuBaOT (HOpMHpPOBaHUE
YHUBEPCAJIbHBIX Y4Y€OHBIX JIEWCTBUM, HMEIOINIMX O0a30BO€ 3HAYEHUE s
pa3NUYHBIX BHUJOB JEATEIBHOCTH: pELICHUS MpoOsieM, IMOUCKAa, aHaiu3a u
00paboTKM  WHQOpMALIMHK, HEOOXOAUMBIX JUIsI  MPUOOPETEHHUS  OMbITa



MPaKTUYECKON W HCCIEN0BATEIbCKON AEATENbHOCTH, 3aHMMAIOIIEH BaKHOE
MECTO B IIO3HAHUU XUMHH.

B mpaktuke npenopaBaHusi XMMUM KaK Ha YpPOBHE OCHOBHOI'O OOILETrO
oOpazoBaHusl, TaKk M HAa YpPOBHE cCpeaHero ooémero oOpa3oBaHuUs, MpU
OIPEACIICHUH COJEPXKATEIIbHOM XapaKTEPUCTHKU LEJIed HM3y4eHHs IpeIMeTa
HAIpaBJICHUEM TEPBOCTENEHHOW 3HAYUMOCTH TPAJULIMOHHO MPHU3HAETCA
(opMHUpOBaHUE OCHOB XHUMHYECKOM HayKH Kak oOO0JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, IMPAKTUYECKON MAESTEIIbHOCTH YeJIOBeKa M KaK OJHOro u3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOMYECKOW TOYKH 3pPEHHUS] TaKOU
MOAXO K OIpPENeNeHUI0 LEeJIel H3y4eHHs] MNpeaMeTa SBISETCS BIIOJHE
OTpaBJaHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUs TJABHBIMU LIEISIMH U3YyYEHHUs IpEeIMETa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIsIIOTCSA:

e (opmupoBaHHEe CHCTEMBl XHUMHUYCCKHX 3HAHUUW KaK BaKHEHUIIEH
COCTaBISIIOIIEH €CTEeCTBEHHO-HAYYHOW KapTHUHBI MHpa, B OCHOBE
KOTOpPOHM JIeXaT KIIOYEBbIE MOHATHUSA, ()yHIaMEHTAJIbHbIE 3aKOHBI M
TEOpUN XHMHH, OCBOCHHME SI3bIKa HAyKH, YCBOCHHME W IIOHUMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHHWI MHUPOBO33PEHUYECKOrO XapakTepa,
O3HAKOMJICHHE C HCTOPHEN MX PA3BUTHS U CTAHOBJICHMUS;

e (opMupOBaHHE U pa3BUTHE IMPEICTAaBICHUM O HaydyHbIX MeETOJax
MO3HAHUS BEIIECTB M XUMHYECKUX pEeaKud, HEeOOXOIUMBIX st
npuoOpeTeHHs yYMEHUM OpPUEHTHUPOBAaTHCS B MHpE BEIIECTB H
XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
MOBCEIHEBHOU KM3HHU;

e Dpa3BUTHE YMEHHUUW M CHOCOOOB  JEATEIbHOCTH, CBSI3aHHBIX C
HAOMIOZIGHUEM M OOBSICHEHMEM  XHMHYECKOIO0  JKCIEpUMEHTAa,
COOIOZICHUEM TIPABIIT 0€301TacCHOTO OOpaIIeHus C BEIIECTBAMU.

Hapsiny ¢ »TuMm, conmepkareinbHas XapakTepUCTHKa Ieled u 3ajgad
M3y4YEeHUs MpeAMeTa B IPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUM C HOBBIMH NPUOPUTETAMH B CHCTEME CpPEIHEro OOIIEro
obpazoBanus. CeroiHs B NpPENoJaBaHUU XUMUHU B OOJbIIEH CTENEHU OTAAETCS
MPEANOYTEHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHHus  OOydeHHs,
OPUEHTUPOBAHHOM Ha TMOATOTOBKY BBINYCKHUKA 0011€00pa3oBaTesIbHOM
OpraHM3alliy, BIAJACIOLIEr0 HE Ha0OpOM 3HAHMM, a (QYHKUMOHAIBHOU
IPaMOTHOCTbIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOT'O MOJTYYSHUs 3HAHUH
Y IPUMEHEHUS UX B PEATIbHOW KU3HM JUJISl PELICHUS MPAKTHYECKUX 3aa4.

B cBs3u ¢ 3TUM npu u3ydeHHH MpeaMeTa «XUMUSD» JTOMUHUPYIOIIEe
3Ha4YeHHe MPUOOPETAIOT TaKue 1IeNIM U 33a4H, KaK:



amanTanysl OOyJalIUXCS K YCIOBUSIM JHHAMHUYHO Pa3BUBAIOIIETOCS
Mupa, (HOpMHUpPOBAHUE HHTEIUIEKTYalbHO PAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO0,  COTPYAHHYECTBY,  CAMOCTOSATCIHPHOMY  TPUHSATHIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSAX, CBSI3aHHBIX C
BEIIECTBAMU U UX MPUMEHECHHEM;

dbopMupoBaHue y OOydarOUIMXCS KJIIOYEBBIX HABBIKOB (KJIHOUEBBIX
KOMIICTEHIINI), WMEIONINX YHUBEPCAIbHOE 3HAYEHWE JUISI Pa3IMYHBIX BHUJIOB
NeSATeILHOCTU:  pelleHus MpoOsieM, TOWCKa, aHaimu3a U 00paboTKu
uHpopManuy, HEOOXOAUMBIX IS MPUOOPETEHHUS OIbITa JEATeIIbHOCTH,
KOTOpasi 3aHUMAeT BAKHOE MECTO B MO3HAHWM XWMHH, & TAKXKE JJIST OIEHKH C
NO3UIMN JKOJOTUYECKON OE€30MaCHOCTH XapakTepa BIUSHUS BEUIECTB U
XUMUYECKUX TPOIIECCOB HA OPTraHU3M YeJIOBEKA U MMPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX
CHOCOOHOCTEH O00YyYaromUXCsl: CHOCOOHOCTH CaMOCTOSATENbHO MPHOOpPETaTh
HOBBIC 3HAHUS IO XUMHUHU B COOTBETCTBUHU C JKM3HEHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTMH IS MOWCKa U
aHanmM3a Y4eOHOM M  HAay4YHO-IONYJSPHOM HMH(OpMaUU XHMHYECKOTO
COJICpKaHUS;

dbopMupoBaHUEe U Ppa3BUTHE Yy OOYYAIOMIMXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBINUICHUS, HAOII0aTeNhHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOphIE OCOOCHHO HEOOXOJUMBI, B YaCTHOCTH, NpPH IIJAHUPOBAHUH U
TIPOBEJICHUN XHMHUYECKOTO IKCITCPUMEHTA,;

BOCIIUTAaHUE Yy OOy4aromuxcsi YOSKIEHHOCTH B TYMaHHUCTHYECKOU
HAIPABJICHHOCTH XMMHUH, €€ BaXHOW POJM B PEIICHWU TJIOOATBHBIX MPOOJIeM
PaIMOHATILHOTO MPUPOJIONOJIL30BAHMS, TOMOTHEHUSI SHEPTETUUECKUX PECYPCOB
U COXpaHEHUs TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTHU
OEepeXHOro OTHOIIEHHUS K TPUPOJE U CBOEMY 3/I0POBBIO, a TaKke
MPUOOPETEHHS OIBITA HWCIIOJIB30BAHUS TOTYYCHHBIX 3HAHUN JUISI TPUHSTHS
IPaMOTHBIX PEIICHUI B CUTYalUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMU.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUS MPEAMET «XHUMHU»
0a30BOr0 YpPOBHS BXOJUT B COCTaB MpeAMETHOW oOmactu «EcTecTBEeHHO-
Hay4YHBIE TIPEIMETHI.

OOmiee 4YuCIO 4YacoB, OTBEACHHBIX MJIi M3YUYCHUSI XMMHUH, Ha 0a30BOM
YPOBHE CpeIHEro o01Iero oopa3oBanus, cocrapiseT 68 gacos: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 gaca (1 yac B Hezieno).



COILEPKAHUE OBYUEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHNYeCcKOM XUMUH

[Ipenmer opraHnndecKOr XMMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE
B ITOJIy4YEHUH HOBBIX BEIIECTB U MATEPUAIIOB. T€OpHUs CTPOEHUS OPraHUYECKUX
coennHeHud A. M. byrtiepoBa, €€ OCHOBHbIE MOJOXKEHUSA. CTPYKTypHBIE
(GopMyIbl OpraHU4ecKUX BeulecTB. [ 'oMomorus, n3oMepusi. XuMudeckasi CBs3b
B OPraHUYECKUX COCNUHEHUAX — OAUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue 0 KJ1accupuKauu OpraHUYECKUX BELIECTB.
HomMmenknaTypa opraHu4eckux COeIMHEHUH (CUcTeMaTU4ecKas) U TPUBHAIbHBIC
Ha3BaHUs BaXKHEUIINX MPEACTABUTENIEH KIIACCOB OPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METO/Ibl M3Y4YEHHMsS] BELIECTB U HMX IPEBPAIICHUI:
O3HaKOMJIEHHE € oOpa3liaMH OPraHMYECKHUX BEIIECTB M MaTepUalaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJI OpPraHMYECKHX BEIIECTB, HAONIONEHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX ONBITOB IO IIPEBPAIECHUI0 OPraHUYECKUX
BEIIECTB IIPU HarpeBaHuu (TU1aBjieHUe, OOYTJIMBaHUE U TOPEHUE).

YrieBoaopoanbl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH psaa. MeraH um dTaH —
NPOCTEUIINE TMPEICTABUTENN AJIKAHOB: (PU3NYECKUE W XUMUYECKUE CBOICTBa
(peakuuu 3aMEUIEHUS] W TOPEHMSs), HaXOXKJICHHE B MPUPOJE, MOJYy4YECHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI Psfl. DTUIECH U MPONUICH
— MPOCTEUIINE MPEACTABUTEIHN AKEHOB: (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TaJIOICHUPOBAHMS, THApPATALHH, OKUCICHHS U
MOJIMMEPHU3allin ), TOJTy4€HUE U TPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metmiiOyragueH-1,3: cTpoeHne, BaKHENUIINE
XUMHYECKHUE CBOMCTBa (peakuus MOJIUMEPHU3AIUN ). [lonyuyenue
CUHTETHYECKOT0 Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUN psI.
AnernneH — NPOCTEHIIMH IPENCTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE,
¢uznueckue M XUMHYECKHME  CBOMCTBAa  (peakuuu  THIPUPOBAHUA,
raJIOT€HUPOBAHUS, TUAPATALUHU, TOPEHMS ), TIOTYYEHUE U IPUMEHEHHE.

Apenbl. beH3out: cocTaB, CTpoeHHE, PU3NUECKUE U XUMHUUECKHUE CBOMCTBA
(peakuuu TrajJoreHUpPOBAHMS W HUTPOBAHHUSA), IMOJYYEHHE U TPUMEHEHHE.



Tonyon: cocmas, cmpoenue, ¢huzuueckue u Xumuyeckue ceoucmea (peaxyuu
2A7I02eHUPOBAHUS U HUMPOBAHUS), NOJYyYeHue U npumeneHue. TOKCHUHOCTH
apeHOB. | eHeTHYeckas CBA3b MEXKIY YIVIEBOJOPOJAMH, NPUHAJICKAIUMHU K
Pa3IMYHBIM KJIACCAM.

IIpupoaHble UCTOYHUKHU YIIIEBOAOPOAOB. IIpuponaHbIii ra3 M IOIyTHBIE
HedTsaHble Ta3pl. HegTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedpTH:
NEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATAIUTHUYECKUi), mupoiu3. [IpoaykTsl
nepepaboTku HepTH, MX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KamenHslii yroiab 1 IpoAyKThI €ro NepepadoTKu.

OKCHEpUMEHTAIIbHBIE METO/Ibl M3YYE€HHsS] BELIECTB U MX IPEBPAIICHUI:
O3HaKOMJICHHE C 00pas3llaMu IJIaCTMAcC, Kay4yKOB W PE3UHBI, KOJUICKIIUU
«Hedtp» u «Yromp», MOAETUPOBAHWE MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOreHOINPOU3BOIHBIX, TIPOBEJICHUE IPAKTUYECKOM pabOThI: MOITydeHUe
JTUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Beraucnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJIHOT'O BEIIECTBA WM MPOJAYKTAa PEAKIUH IO HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJIHBIX BEIIECTB WJIU TPOIYKTOB
peakiun).

Kucisiopoacoaepskamme oprannyeckue coelMHeHUus

IIpenenbHble OAHOATOMHBIE CHUPTHL. METAHOI M ATAHOJ: CTPOCHUE,
bu3nYecKkue U XUMHYECKHE CBOMCTBa (peakiud C aKTUBHBIMH MeETajllIaMH,
rajioreHoBOJAOpOAaMHU, TOpPEHUE), MpUMEHEHUEe. BoIopoaHbie CBA3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. J[efiCTBME METaHOJIa U ATAHOJIa Ha OPraHU3M YEJIOBEKA.

MHOroaToMHbl€ CHUPTHL. ITWICHIVIMKOIbL M TJIMUEPUH: CTPOCHUE,
dusnueckre W XUMHYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO IMICIOYHBIMH
MeTaJUlaMH, KaueCTBEHHAsl Peakilusl Ha MHOTOaTOMHBIE CIIUPTHI). JlecTBUe Ha
opraHusMm 4yesoBeka. [[puMeHeHue rimiepuHa u dTUICHTIIUKOJIS.

deHos: CTpoeHHE MOJEKYJbl, (U3UYECKUE M XUMHUYECKHE CBOMNCTBA.
Tokcuunocts enona. [Ipumenenue denoma.

Anbaeruapl U kemowuvl. DOpMaNbIETU, alETAIBIACTU: CTPOCHHUE,
bu3MYECKre U XMMHUYECKHE CBOMCTBA (PEaKIIMM OKHUCIICHHS W BOCCTAHOBJICHMS,
KaueCTBEHHBIC PEAKIINN), TTOJy4eHHE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpeAC/IbHBIE KapOOHOBBIC KHCJIOTHL. MypaBbpuHaAs U
YKCYCHasi KUCJIOTBI: CTPOCHHE, (DU3NYECKUE U XMMUUECKHE CBOMCTBA (CBOMCTBA,
odume [Uisi  Kjacca KUCIOT, peakuus -»Tepuukanuu), TMOoIaydeHUue u
npuMeHeHune. CTeapuHOBas U OJICMHOBAs KUCJIOTHI KaK MPEICTAaBUTEIM BBICIIINX



KapOOHOBBIX KHCJIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HUX
MOIOILIEE EUCTBHE.

CrnoxHble 3(QHpbl Kak IPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muaponus
cnoxHbIXx  3¢upoB. Kupbl. ['mapomus xkupoB. [lpumeHeHue KUpPOB.
buonorunueckas poib KUPOB.

VYraeBonpl: cocraB, kjaccuukamus  yriieBojoB (MOHO-, JU- U
nojucaxapuael). [7OKo3a — TPOCTEHIIUN  MOHOCAaxXapua: OCOOEHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PU3NYECKUE U XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBUE C
ruapokcuiom meau(Il), okucienne aMmmMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHUE TIIOKO3bI), HAXOXKICHNUE B MPHUPOJIE, TPUMEHEHNUE,
ouonoruyeckas poJib. @otocunTe3. PpyKkTO3a KaK U30MEP TI'IHOKO3BI.

Kpaxmai 1 nesuironosa Kak npupoJHble moaumepsl. CTpoeHue Kpaxmalia u
neutono3pl.  dusnyeckue M XMMHUUYECKHE CBOMCTBA Kpaxmama (TUIPOJIH3,
KAueCTBEHHAsI PEAKLIHSI C HOJOM).

OKCIEpUMEHTAIbHBIE METO/Ibl M3YYEHHSl BELIECTB W HMX IPEBpAIICHUI:
IPOBE/ICHNE, HA0IOIEHUE U OINMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIOUPTOB, KAYECTBEHHbBIE PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM Menu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICHCTBHE TIIMIIEPUHA C
rugapokcugom meau(ll)), ampaernmoB (OKuUCIECHHE aMMHAYHBIM PacTBOPOM
okcuna cepedpa(l) u runpoxcugom menu(Il), B3ammopaeicTBHe Kpaxmalia ¢
MOJIOM), TPOBEICHHUE MPAKTUYECKON padOThI: CBOWMCTBA pacTBOpa YKCYCHOU
KHUCIOTBI.

Pacuérnble 3anaum.

Brruucnenuss mo ypaBHEHHI0O XUMHUUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTI'O BEIIECTBA WM MPOAYKTA PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WUJIM MPOIYKTOB
peakiun).

A3soTconepxKanue OpraHn4ecKue COSIUHEHHS.

AMMHOKHUCIOTBI ~ Kak  aM(OTEpHbIE  OpraHUYECKUE  COCIUHCHHS.
dusnyueckre U XUMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe IIIHIIMHA).
buonornueckoe 3HaueHuE aMUHOKUCIOT. [lenTuasl.

benku kak NmpupoJIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHusd. llepBuunas,
BTOpPUYHAsl M TPETHUYHAs CTPYKTypa O€nKoB. XUMHUYECKHUE CBOICTBA OEIKOB:
TUAPOIIN3, IEHATYpALNsl, KAYECTBEHHBIC PEaKIIU Ha OENKH.

OKCHepUMEHTAIbHBIE METO/bl M3YYEHHUs BEIIECTB M UX MPEBPALICHUN:
HaAOJIIOJICHHE U ONMCAaHUE JEMOHCTPALMOHHBIX OMBITOB: JI€HATypauus OeIKOB
IPU HarpeBaHUH, I[BETHBIC PEaKIINK OETIKOB.

BbicokomoJieKyIsipHbIe COeIUHEeHUS



OCHOBHBIE TOHATHUS XHMHUU  BBICOKOMOJEKYJSPHBIX  COCAUHEHHM:
MOHOMED, IOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIECHb IMOJUMEPU3ALMU, CPEIHS
MOJEKyIsipHass macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJEKYISIPHBIX
COCIMHEHUH — MMOJIUMEPHU3ALMS U MOTUKOHICHCALINS.

OKCIEpUMEHTAIHBIE METOJbl M3Y4YEHHMS BELIECTB M MX IPEBPAIICHMI:
O3HaKOMJIEHHE C oOpa3laMH MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3U.

Peanuzanuss MeEXNpeAMETHBIX CBS3€M NpPU HM3YYEHUU OPraHUYECKOU
xumur B 10 Kjacce OCYIIECTBISIETCS 4Yepe3 HCIOJB30BaHME Kak OOIIHX
€CTECTBCHHO-HAYYHBIX ITOHATUN, TaK U MOHATHUM, SIBISIOLIUXCS CUCTEMHBIMU
JUIsl OTZIEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIE TIOHSTHS: SBJICHHE, HAy4HbIA (akKT,
TUIOTE3a, 3aKOH, TEOPHsl, aHAIMW3, CHUHTE3, KIacCU(UKALNS, MEPUOJUIHOCTD,
HaOII0/IeHNE, U3MEPEHHUE, SKCTIEPUMEHT, MOICTUPOBAHHE.

®usuka: Marepus, DOHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PM3NYECKUE BEIUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorust: kierka, opranusMm, 6uocdepa, oOMEH BEIIECTB B OpraHU3ME,
(oTocuHTE3, OMOJOrMYECKH AKTUBHBIE BellecTBa (OE€NKH, YriaeBOJIbI, >KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHepasbl, TOpPHbIE TOPOABI, IMOJIE3HBIE HCKOMAaeMbIe,
TOIUIMBO, PECYPCHI.

TexHomorus: NUINEBbIE NPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO ITUTAHMS,
MOIOIIME CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKME MpenapaThbl, MaTeprabl
13 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBILIAA N HEOPTAHUYECKAS XUMUA

Teopernyeckne OCHOBbI XUMHH

XUMUYECKUN 3ieMeHT. AToM. fnpo aroma, H30TOIBI. OJIEKTPOHHAsS
000J10uKa. DHEPreTUYECKUE YPOBHH, ITOAYPOBHU. ATOMHBIE OpOUTaH, S-, pP-, d-
aaeMeHThl. OCOOCHHOCTH paclpeesieHus dJEKTPOHOB MO OpOUTATIIM B aToMax
3JICMEHTOB IEPBBIX YETHIPEX MEPHOJIOB. DJICKTPOHHAS KOH(PUTYpaIlUsl aTOMOB.

[lepuonunueckuit 3axkoH u llepuonnueckass cucremMa XUMHYECKUX
snemeHTtoB [J[. WM. Menneneera. CBsI3p NEPUOAMYECKOTO 3aKOHA W



[lepmonnueckon cucrembl xumuuyeckux snemeHToB [[. M. MengeneeBa c
COBPEMEHHOW TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHYECKUX 3JEMEHTOB M O0pa3yeMbIX HUMHU HPOCTBIX U CIOKHBIX
BEIIECTB II0 TpylnmnaM M NEepUoJaM. 3HAYEHHWE NEPHUOJNYECKOrO 3aKOHA B
Pa3BUTUU HAYKH.

CtpoeHnne BemecTBa. XHUMHUYECKasl CBs3b. BHABI XUMHYECKOM CBSI3U
(KOBaJICHTHAsI HEMIOJIAPHAS U TOJISIPHASI, NOHHAs, METAJIIMYECKas ). MexaHu3Mbl
o0pa30oBaHUsl KOBAJEHTHOM XHUMHUYECKON CBsI3W (OOMEHHBII U JIOHOPHO-
akienTopHbeii). BomoponHas cBsi3b. BaleHTHOCTB. DJEKTPOOTPHUILIATEILHOCTD.
Crenenb okucieHus. OHbI: KATUOHBI M aHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUs. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEUIECTBA. [WIBI  KPUCTAIUIMYECKUX  PEIIETOK.
3aBUCUMOCTb CBOWCTBA BEIIECTB OT TUIIA KPUCTAJUINYECKON PEIIETKY.

[lonsATHEe O IHCHEPCHBIX cucTeMax. MICTMHHBIE U KOJUIOMIHBIE PACTBOPHI.
MaccoBast 101151 BelecTBa B pacTBOpe.

Knaccudukanuss ~ HEOpPraHMYECKUX  COECTUHEHHII. HomeHnkiarypa
HEOPraHMYECKNX BEIIECTB. [ €HeTHYecKass CBA3b HEOPraHWYECKUX BEIIECTB,
IIPUHAUICKAIIMX K PA3JIMYHBIM KJIACCAM.

Xumnueckass peakuus. Kiaccudukanus XUMHUECKMX peakiuil B
HEOPraHWYECKON U OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHSI MAaCChl BEUIECTB,
3aKOH COXPAHEHHMs U NIPEBPALLEHUs DHEPTUU IPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3JIMYHBIX  (PAKTOPOB.
OOpaTtumble peakiuu. XUMHUYECKoe paBHOBecue. DaxkTophl, BIMSIOUINE Ha
COCTOsIHUE XUMUUuecKoro pasHosecus. [Ipunuun Jle [larense.

OnexTponutudeckass auccounanus. CUIIbHBIE U Cla0ble AJIEKTPOJIUTHI.
Cpena BOJHBIX pacCTBOPOB BELIECTB: KUCAsl, HEUTpaabHAas, [IEIOYHAs.

OKHCIUTENBHO-BOCCTAH OBUTENBHBIC PEAKIIMH.

OKCHEpUMEHTAIbHBIE METO/Ibl M3Y4YEHHsS] BELIECTB W HMX IPEBpAIICHUI:
nemoHcTpauus Tabmun «llepmonnueckas cucreMa XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa», U3ydeHHE MOJIETIEN KPUCTAUNIMYECKUX PEIIETOK, HAOI0IeHNE
MU OIMCaHWE JIEMOHCTPALMOHHBIX W JA0OpPAaTOPHBIX OIBITOB (pa3iloKeHHE
IIEPOKCUJA BOXOPOJAa B IPUCYTCTBUM KaTaJIA3aTOpa, OIPENEICHUE CpPEbl
pPacTBOPOB BEHIECTB C TNOMOIIBK) YHHMBEPCAJBHOIO HWHIAMKATOpA, PEAKLNH
HMOHHOTO OOMEHa), MPOBEJICHUE MPAKTUYECKON paboThl «BimsHue pazmuyHbIX
(akTOpPOB Ha CKOPOCTh XUMUYECKON PEAKIIUN.

Pacuérnrble 3amaun.



Pacuérel 1O ypaBHEHMSIM XUMHYECKUX PpEAKIUM, B TOM 4YHUCIE
TEPMOXUMUYECKUE PACUYETHI, PACUETHI C MCIIOIb30BAHUEM MOHATUS «MacCOBas
JI0JIS1 BELIECTBAY.

Heopranuueckasi xummust

Hemeramnsl. Ilomoxxenne HemeraiuioB B llepuomndeckon cucreme
xumuueckux 3yeMmeHToB J[. 1. MenneneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB.
@u3NYECKHe CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha IMpUMEpE
KHCJIOpOJIa, cephl, pocdopa u yrieposaa).

XUMHUYECKUE CBOMCTBA BAKHEUIIINX HEMETAIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yrmepomga ©  KpeMHHUA) U HMX  COSAWMHEHUN  (OKCHIOB,
KHUCIIOPOACOAEPHKALIUX KUCIOT, BOAOPOIHBIX COSAMHEHUH).

IIpuMeHeHne BaKHEUIIMX HEMETAIUIOB U UX COEAMHEHNN.

Meramnsl. [lonoxenune meramioB B [leproanyueckoil CUCTEME XUMHYECKHAX
sanementoB J[. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJICKTPOHHBIX
o0ostoduek atoMoB MeTauioB. O0mue pusndeckre cBoiicTBa MeTawioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUYECKUI P HAMIPSYKEHUI METAILIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAIOB (HATPUM, KU, KadbIIUH,
MarHui, alfOMUHUHN, IIUHK, XPOM, YKEJI€30, ME/Ib) U UX COCAMHEHUI.

OO61mme cnocoObl MONy4YeHHs] METAJUIOB. [IpuMeHeHne MeTauioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METO/bl M3YUYEHHUS! BEIIECTB U MX MNPEBPALICHUN:
U3y4eHUEe KOJUIEKIIMU «MeTauibl U CIUIaBbl», 00Pa3lioB HEMETAJIOB, PEILICHHE
AKCIIEPUMEHTAJIBHBIX 3a/1ayu, HaOMIOJCHUE M OMHCAHHWE JEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJICUCTBUE THUIPOKCHUJIA  QITIOMHUHHUS  C
pacTBOpaMy KHUCJIOT M IIEJIOYEHM, KadyEeCTBEHHbIE pEAaKUUH Ha KaTHOHBI
METaJJIOB).

Pacuérurle 3amaumn.

Pacuétsl Macchl BeliecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce MM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUHU, €CIU
OJIHO W3 BEIIECTB UMEET MPUMECH.

XuUMUS U KU3Hb

Ponbs xuMuu B 00ecrieueHUH SKOJIOTHYECKOM, SJHEPreTHYECKON U MTUIIEBOM
0€30MacHOCTH, Pa3BUTHU MEAUIUHBI. [IoHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX NPUHIUIAX MPOMBIIUIEHHOTO
MOJIYYEHUS BaXKHEHIIIUX BEIIECTB.



YennoBek B MHpE BEIIECTB W MATEPUANIOB: BAKHEHIIWE CTPOUTEIIBHBIC
MaTepHaibl, KOHCTPYKIIMOHHBIE MAaTEpHaJbl, KpPACKH, CTEKIIO, KEpamuKa,
MaTeprabl AJIs1 ANEKTPOHUKH, HAHOMATEPUaibl, OPTAHUYECKHE U MUHEPAIbHBIC
y100peHus.

XHUMHS ¥ 310pOBbE YEJOBEKA: NPABUJIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuja OE30MACHOI0 HCIOJIb30BaHUS MPENapaToB ObITOBOU
XVUMUU B ITIOBCETHEBHOW KU3HH.

MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXNpeAMETHBIX CBSI3M MpU  M3ydyeHUHU oOuell
HEOPraHM4eCKOM XuMHM B 11 Kilacce OCyIIECTBIIIETCS 4Yepe3 MCIOJIb30BAHUE
KaKk OOLIMX €CTECTBEHHO-HAYyUHbIX MOHATUM, TaK WU TMOHATHUH, SBISIOLIMXCS
CHUCTEMHBIMH U1 OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE IOHATHS: HAydHBIN (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIaccu(ukaius, MNepuoANIHOCTh, HaOIIOACHHE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHHE.

®usuka: Marepus, dHEPrus, mMacca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH,
VWOH, W30TOI, pPaJAUOAKTUBHOCTb, MOJIEKYJId, JOHEPreTUYECKUM YPOBEHb,
BEIIECTBO, TeJNO, OOBEM, AarperaTHoe COCTOSIHME BEIIECTBa, (U3NYECKUE
BEJIMYMHBI U EUHHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, OpraHu3M, OJKocucTeMma, Ouocdepa, Makpo- U
MHUKpPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOpPHbIE TOPOABI, IMOJIE3HBIE HCKOMAaeMbIe,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast POMBIIIJIEHHOCT, METAJLTYpPrus,
IIPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaIOB, CEJIbCKOXO3IUCTBEHHOE
IIPOU3BOJICTBO, NALIEBas ITPOMBIIIJIEHHOCTb, dapmaneBTHYECKas
IIPOMBIIIEHHOCTb, IIPOM3BOJICTBO KOCMETUYECKUX IPENapaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTepuaos, AJIEKTPOHHAA IIPOMBIIUICHHOCTb,
HAHOTEXHOJIOTHH.



IUIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA [IPOI'PAMMEBI 110
XMMM11  HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBLIEI'O
OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOSHUS
0o0y4JarolmMUMHUCs TMPOTpaMM CpPEIHEro oO0Iero oOpa3oBaHusl (JTMYHOCTHBIM,
METaNpeIMETHbIM W MpeaMeTHbIM). HayuyHO-MeToauueckoil OCHOBOW IS
pa3paboOTKH TUIAHUPYEMBIX PE3YJIHTATOB OCBOCHHUS MPOrPAMM CPEHErO OOIIETo
00pa30BaHus ABJISAETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B COOTBETCTBUM C CHUCTEMHO-IEATEILHOCTHBIM IOAXOJAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJbTAaTOB OCBOCHUS MpeaMeTa «XUMHSI» Ha YPOBHE CPEIHETO
o0r1ero 00pa3oBaHuUs BIJICICHBI CICAYIOIUE COCTABIISIONINE:

OCO3HAHHE OOYYAIOIIMMUCS POCCUMCKON Tpa)KTaHCKONW HUJEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIIPE/IEIIEHHUIO;

HaJIM4KMe€ MOTUBALUU K O0yYEHUIO;

[[EJICHANPABIEHHOE pa3BUTHE BHYTPEHHHX YOEKIEHUW JMYHOCTH Ha
OCHOBE KIIIOUEBBIX LEHHOCTEM M HMCTOPUYECKUX TpaauLMid 0a30BOM HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBAThCS B CBOECH
NEeSATENbHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYILIMMU LEIOCTHOM
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HaJIM4YME TPABOCO3HAHUSA HKOJIOTMYECKOM KYJIbTYpbl U CHOCOOHOCTH
CTaBUTH 1IEJIM U CTPOUTH KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS MpEeAMETa «XHUMUS» TOCTUTAIOTCS B
€ANMHCTBE Y4eOHOH M BOCIUTATEIbHOW JEATEIHbHOCTH B COOTBETCTBHM C
T'YMAHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
IEHHOCTSIMU U UJI€alaMH POCCHICKOT0 Tpa)KJaHCKOro 00IecTBa, MPUHATHIMU B
o0I1ecTBe HOPMaMHU U TPaBHJIAMU TOBEJICHUS, COCOOCTBYIOIIMMU TIpoIleccaM
CaMOIIO3HAHMS, CaMOpPA3BUTHSI M HPABCTBEHHOI'O CTAaHOBIICHUS JIMYHOCTH
00yJaromuxcs.

JluyHOCTHBIE pe3ynbTaThl OCBOCHUS TMpeaMeTra «XUMUs OTPaKaroT
c(hOpMUPOBAHHOCTh OMNBITA TO3HABATEIBHOM M MPAKTUYECKOW JeATEIbHOCTU
00y4JarmMXCcs N0 peaTu3aly MPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCIIE
B YaCTH:

1) rpakaaHCKOro BOCIIMTAHUS



OCO3HAHMS  OOY4YalOIIMMHUCS CBOMX KOHCTUTYLMOHHBIX MpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEICTAaBICHUS O COLMAIbHBIX HOPMax M MpPaBWIAX MEXIMYHOCTHBIX
OTHOULIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEITEIILHOCTH IPU CO3JaHUN
y4€0HBIX TPOEKTOB, PELIEHUN YY€OHBIX U MO3HABATENbHBIX 337a4, BHIIOJIHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY H
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIATPHOTHYECKOr 0 BOCTIUTAHMSA:

[EHHOCTHOI'O OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHUSI K TPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUM U MPAKTUUECKOTO
MPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTrO, YTO JOCTHKEHHUS HAYKU €CTh PE3YJIbTatT
JUINTENIbHBIX HAOIOJIEHUHA, KPOIOTIMBBIX 3KCIEPUMEHTAIbHBIX IOHCKOB,
MOCTOSIHHOT'O TPY/la YYEHBIX U MPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B IOJYYEHUU U IOCIEAYIOLIEM
aHamu3e  MHQOpPMAlMM O  MEPEAOBbIX  JIOCTHXKEHUSX  COBPEMEHHOM
OTECUYECCTBEHHOM XMMMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOIO NTOBEICHMS;

CIIOCOOHOCTM  OLICHMBAaTh CUTYalldd, CBSI3aHHbIE C XUMHYECKUMU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHWBATH CBOE MOBEACHUE U MOCTYNKU CBOMX TOBAPHILEH C
MO3ULIMKA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUU 3THX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUs LEHHOCTEH 370poBoro M Oe3omacHOro olpa3a >KU3HH,
HEOOXOJJUMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (pU3UUYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOroZIeHUsT TpaBui 0€30MacHOro OOpallleHusi ¢ BEUIECTBaMHU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYAOBOU JEATENBHOCTH;

MMOHUMAHUSl I1IEHHOCTH MPaBWI WHIWBUAYAJILHOIO U KOJUIEKTUBHOTO
0€30MacHOro MOBEACHHUS B CUTYaLMSIX, YIPOXKAIOIIUX 3J0POBBI0 U JKU3HU
JIFOJICH;

OCO3HAHUS  TMOCIAEACTBUA W HENPUSITUS  BPEAHBIX  IPHUBBIUEK
(ynorpeb6aeHus aJkoroJis, HAPKOTUKOB, KYpEeHUSI);



S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHM B  y4e€OHO-MCCIEN0BATEIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TMOJIE3HOW, TBOPYECKOM U APYIHMX BHIAX
JeSITeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B PEUICHUWU TMPAKTHUYECKUX 3a]1a4y
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3y4eHHUIO Mpodeccuil pa3MyHOro poja, B
TOM YHCJIC HA OCHOBE NMPUMEHEHHUSI MPEAMETHBIX 3HAaHUH TI0 XUMHUH;

yBOXEHUS K TpPyay, JIOAIM Tpyda H pe3ylbTaTaM TpYAOBOM
JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY HWHJIMBHUAYAIbHOW TpPAaeKTOPUU
oOpa3oBaHus, Oynymiei mpodeccuu U peam3anii COOCTBEHHBIX >KHM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB
U oTpeOHOCTeN 00IIeCTBa;

6) 3K0JIOrM4eCcKOro BOCIIMTAHUS :

HKOJIOTUYECKHU LIEI€CO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3EMIIE;

MOHUMAaHUsS TJI00aTbHOrO0 XapakTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHUSA
HKOHOMUYECKUX MPOIIECCOB HAa COCTOSTHUE MPUPOTHON M COIUAILHOMN CPEeIbl;

OCO3HAHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKCHUM XUMHUU ISt
pelleHus] BOIPOCOB PALlMOHAIBHOIO MPUPOIOIIOIb30BAHMS;

AKTUBHOTO HEMPUSITHS JEHCTBHM, MPHHOCAIINX Bpel OKpYXKaromiei
IPUPOIHON Cpesie, YMEHUS MPOTrHO3UPOBATh HEOIArOMPHUITHBIE SKOJOTHUECKHE
MIOCJIE/ICTBUS MPEANPHHIMACMBIX JEHCTBUHN U MPEAOTBpAIATh UX;

HaJIM4YMsl  PA3BUTOTO  HKOJIOTMYECKOTO  MBIIUICHUS, 3KOJIOTMYECKOU
KYJbTYpbI, OMNBITa JEATEIHHOCTH 3KOJOTUYECKOW HAINPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLIMAIbHON
MPAaKTHKE, CHOCOOHOCTM W YMEHHMS aKTUBHO TPOTUBOCTOSATH UACOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI O NMO3HAHUS:

c(OPMHUPOBAHHOCTA MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUA CHEMU(PUKA XUMHUU KaK HayKH, OCO3HaHUs €€ poimu B
(OopMHUPOBAHUU PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3AaHUH LEIOCTHOIO
NpEeCTaBJICHUS 00 OKPYKAIOIIEM MUPE KaK O €IWHCTBE IPUPOJIBI M YETIOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH W pElIeHUH MpOoOJieM COXpaHEHUs
IPUPOHOTO PaBHOBECHS,



yOSXKJIEHHOCTM B OCO0OM 3HAUYMMOCTH XUMHUHU JJIS COBPEMEHHOU
UUBUJIM3AAA: B €€ T'yMaHUCTHUYECKOW HAIIPaBICHHOCTH W BAXXKHOM pOJIM B
CO3IaHMM HOBOM 0a3pl MaTEpUATILHOM KYJIbTYphl, PEHICHUH TJI0OATbHBIX
npoOJIeM YCTOMYMBOI'O Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUYECKOM,
NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B  PAa3BUTHUU  MEIUIIMHBI,
00€ecCreYeHnn YCIOBUN YCIICITHOTO TPYAa U SKOJIOTMYECKU KOM(MOPTHOMN KU3HU
Ka)KJIOro 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METO/I0B
NO3HAHUS, HCMONb3YEeMBbIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTHU
WCIONb30BaTh MOJy4YaeMble 3HAHWS ISl aHalu3a M OOBACHEHUS SBICHUN
OKPYXKaroLIero MUpa M IMPOUCXONAIIMX B HEM WM3MEHEHUW, YMEHHMs JeNarhb
00OCHOBaHHBIE 3aKJIIOUEHUSI HAa OCHOBE HAay4YHBIX (PAKTOB M HMEIOIINXCS
JAHHBIX C LEJIBI0 TIOJIYYE€HHUSI TOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTH CAaMOCTOSITETIHHO HCHOJIb30BaTh XUMUYECKUE 3HAHUS IS
pelieHust IpodJieM B peailbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON AEATENbHOCTH;

TOTOBHOCTM W CIHOCOOHOCTM K HENpPEepPhIBHOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUU MO XUMUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K  OCOOEHHOCTAM  TpyJa B  pa3luyHbIX  cepax

npodhecCUOHATBHON JeATEeHbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbie pe3ysibTaTbl OCBOCHUSI y4e€OHOTO MpeaMeTa «XUMUSDHY
Ha YPOBHE CPEJTHEro 00111ero 00pa3oBaHus BKIIIOYAIOT:

3HauYMMble s (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYUYaIOIIUXCS
MEXAUCIUTUTMHAPHBIE (MeXMpeaMeTHBIE) oOlIeHayYHbIE MOHSTHS,
OTpaKaroIINe IMEJOCTHOCTh HAYYHOW KApTUHBI MHpa U CHEIU(UKY METOIIOB
MO3HAHUS, MCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprusi, sIBJICHUE, MPOLECC, CUCTEMAa, HaydHbId (HaKT, MPUHIMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJAOBaHUE, HAOIIOJICHUE, H3MEpPEHUeE,
AKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIIbHBIE y4eOHbIE JNENCTBHS (mo3HaBaTeNbHBIE,
KOMMYHHUKaTUBHbBIC, PETYJISTUBHBIE), o0ecreunBapmme (HopMupoBaHue
(G YHKIIMOHAIBHOM TPaMOTHOCTH U COIMATLHON KOMIIETEHIIUKM O0y4JaroIIuXCs;

CIIOCOOHOCTH oOyyJaromuxcs UCII0JIb30BATh OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSA W  YHUBEpCAJIbHbIC
ydeOHbIe JIEUCTBUS B MMO3HABATEILHONW U COLIMAIbHON MPAKTHKE.



MeranpenMeTHbie pe3yJbTaThl OTPAkKalOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABaTEIbHBIMM, KOMMYHHKATHBHBIMU W  PETYJIATHBHBIMU
JIEUCTBUSMU.

OBjaneHne  YHUBEPCAJIBLHBIMM  Y4€OHBIMHM  TNO3HABATEJIbHBIMH
NeCTBUSAMHU:

1) 6a30BbIE JTOTNYECKHE AeliCTBUSA:

CaMOCTOSITEILHO ~ (DOPMYJAUPOBATh W  aAKTYyaJIM3UPOBAThH  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBarh;

ONpeNeNsaTh LeNu ACATEIbHOCTH, 3aJaBas MmapaMeTpbl U KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTH pe3yJibTaThl JAESTEIBHOCTA C MOCTaBJIECHHBIMU
LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHHUI MPUEMBI JIOTHUYECKOTO MBILIJICHUS —
BBIJICTISITh XapAaKTEPHbIC MPU3HAKU MOHITUN M YCTAaHABIMBATh UX B3aHUMOCBSA3b,
HCITOJIb30BaTh COOTBETCTBYIOIINE MTOHSATHUS JIJIs1 OOBSICHEHUS OTIACIBHBIX (PaKTOB
U SIBJICHUI;

BBHIOMpaTh OCHOBAaHHMS U KPUTEPUU JUIA KiacCU(pHUKAIIUKM BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MNPUYMHHO-CIICICTBEHHBIEC CBSI3M MEXIY H3y4yaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKUE paCCYXKACHUS (MHAYKTHUBHBIC, JACAYKTHUBHBIC, 10
AQHAJIOTWH), BBISBIISTH 3aKOHOMEPHOCTU U MPOTHBOPEYHUS B pacCMATPUBAEMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHHUS;

NPUMEHITh B  MPOIECCe IMO3HAHWS, HUCIOIb3YyEMbIE B  XHUMUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MNpeoOpa3oBbIBaTh  MOJEIbHbIE
NpEACTaBJICHUSA — XUMUYECKUUW 3HAK (CHMBOJI) DJIEeMEHTA, XHMHYECKas
dbopMyna, ypaBHEHHE XWMHUYECKOW pEAKIMU — TIPU PEUICHUH YICOHBIX
MIO3HABATEJIbHBIX W MPAKTUYECKUX 3a7ad, MPUMEHSITh HA3BAHHBIE MOJICIbHBIC
MIPEACTABIICHUS JIJIs1 BBISBJICHUSI XapaKTEPHBIX MPU3HAKOB U3Yy4a€MbIX BEIIECTB
Y XUMUYECKUX PEaKIUH.

2) 0a3oBbIe HCCIEA0BATENbCKHE TeHCTBUSI:

BJIQJIETh OCHOBAMM METOJIOB HaYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKLunii;

dbopmynupoBaTh €M W 3aJlaud  UCCJEJAOBAaHUS, UCIOJIb30BaTh
MIOCTABJICHHBIE M CAMOCTOSATEIIBHO C(POPMYIMPOBAaHHBIC BOMPOCH B KauyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIsl (GOPMUPOBAHUS TUIIOTE3BI 1O MTPOBEPKE
MPaBUIILHOCTHU BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HABBIKAMH CaMOCTOSITEJIbHOTO IIJIJAHUPOBAHUS M IPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBaTh yMEHHUsS HaOI0IaTh 3a



XOJOM  IMpOLIEcCa, CAMOCTOSITENbHO  MPOrHO3UPOBATH  €r0  pe3ysbTar,
(GopmynupoBaTh 0000ILIEHUS W BBIBOJbl OTHOCUTEIBHO JOCTOBEPHOCTHU
PE3YNbTATOB KCCIENOBAHMS, COCTABIATE OOOCHOBAHHBIA OTYET O MPOJIETAHHOM
pabore;

NpUOOpETaTh OMBIT YYCHUYECKOM WCCIENOBATEILCKOW M TMPOEKTHOM
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIILHOMY
MOWCKY METOJIOB PEIICHUs MPAaKTUYECKUX 3ajlady, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCA B PA3IUYHBIX HCTOYHUKAX HHGOpManUU (HAYYHO-
NOMYyJIsIpHAsE JUTEparypa XMMHUYECKOr0 COJEpXaHus, CIPaBOYHBbIE MOCOOUS,
pecypcbl UHTepHEeTa), aHaTM3UPOBaTh HHPOPMALIMIO PA3IMYHBIX BUOB U (HOpM
NpE/ICTABJICHUsI,  KPUTUYECKH  OLEHHUBaTh €€  JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYUBOCTb;

(dbopMyIupOBaTh 3aMpPOCH] U MIPUMEHSTh Pa3IMYHbIe METOABI TP MMOUCKE U
orbope HHpOpMAIMK, HEOOXOAUMOM [JIsi BBINOJIHEHHUA Y4eOHBIX 3ajau
ONPENEIEHHOrO TUIIA;

IpUOOpeTaTh OMBIT UCHOJIb30BAaHUS MHPOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUHN U PA3IUYHbBIX IOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY MpPEACTaBICHUS
uHdopMaIK (CXeMbl, rpapuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYyTHUe);

UCIOJIb30BaTh HAy4HbIA S3bIK B KA4yeCTBE CpEACTBA Mpu padoTe ¢
XUMHUYECKON uH(pOpMalueil: MNPUMEHITh MEXIpPEAMETHbIe ((pU3nUYecKue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJIbBI,  (opMynbl, aOOpeBUATYpHI,
HOMEHKJIATypYy;

UCIOJb30BaTh M MPeoOpa3OBbIBATh 3HAKOBO-CHUMBOJHYECKHE CPEICTBA
HaTrJIsITHOCTH.

OsgJ1aieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€ICTBHSIMH:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXX/IaeMOM TEMbl B XOJ€ Juajiora
W/ JUCKYCCHH, BBICKa3bIBaTh HACH, (HOPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUSI MPEJIOKEHHOM 3a7a4H;

BBICTYIIAaTh C NPE3CHTALUEN PE3yNbTaTOB O3HABATEIBHON JIEATEIbHOCTH,
MOJIyYCHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKaMHU IpHU
BBIMIOJIHEHUM  XMMHUYECKOTO JKCHEPUMEHTa, MpPAaKTHUYEeCKOH pabdoThl 1O
UCCJIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEIECTB, peaih3alii y4eOHOro IpoeKTa U
(opMynHpoBaTh BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MyTEM
COIJIACOBAHMS MO3UIIMIA B X07€ 00CYK/I€HUSI 1 0OMEHA MHEHHSIMU.

Ogy1aieHre YHUBEPCAIbHBIMHU PeryJIATUBHBIMHU AeCTBUAMM:



CaMOCTOATENFHO TUTAHUPOBATH M OCYHIECTBIISTH CBOIO MO3HABATEIHHYIO
JIESITENbHOCTh, OMpenelisis e€ Leld U 3aJadyd, KOHTPOJUPOBATh U MO MEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMPENJIaraéMblii aaropuT™M JACUCTBUI MpU
BHITIOJIHCHUU YYE€OHBIX W MCCIIEIOBATEIbCKUX 3ajlad, BBIOMpaTh HaumOoliee
3¢ exTuBHBIN COCOO MX pPEIICHUS C Y4ETOM TOJYYEHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYCCKHUX PEAKITUAX;

OCYIIECTBJIATH ~ CAMOKOHTPOJb CBOEH  JIEATELHOCTH HA  OCHOBE
camMOaHaJIM3a ¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJ/IbTATBI

10 KVIACC

[IpeamerHble pe3yibTaTbl OCBOCHUSI Kypca «OpraHuyeckass XUMUSDH)
OTpaXaroT:

chOpPMUPOBAHHOCTh TPEACTABICHUA O XUMHYECKOM COCTaBJISIONMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJU XUMHUU B TO3HAHUU SIBJICHUU
opuposbl, B (OPMUPOBAHUM MBINUICHUS U KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJIUMOW i PELICHUS] MPAKTHUYECKUX
3a/lad U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEGHUS K CBOEMY 3J0POBBIO U
MPUPOTHON CpeAE;

BJIJICHUE CUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIKOYAET:
OCHOBOIOJIAralolne TMOHATUS (XMMUYECKUH DSJIEMEHT, aToM, JJIEKTPOHHAas
o0o0JIOYKa aTroMa, MOJEKYyJla, BAJICHTHOCTh, DJIEKTPOOTPULATEIBHOCTb,
XUMUYECKasi CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpali€HHAs),
MOJIb, MOJSIpHAas — Macca, MOJSPHBIA  O00BEM,  YIJIEpPOJHBIA  CKEJeT,
GyHKIIMOHAIbHAST TPYMIMa, PaguKall, U30MEpHUsS, H30MEPhI, TOMOJOTHYECCKUI
psid, TOMOJIOTH, YIJIEBOJOPOAbL, KUCIOPOJ M a30TCOAEpPKAIIUE COCIUHEHHS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHbIE COCTUHEHUS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUsI OpraHnueckux BeniectB A. M. byrneposa,
3aKOH COXPaHEHHUS MacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMUH; MHUPOBO33PEHUECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUS
MPUYUHHOCTY W CHUCTEMHOCTH XMMHUYECKUX SIBIICHUM, (PaKTOIOrHUECKUE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYYCHUH U 0O€30MacCHOM HCIIOIb30BAHUU
BOKHEUIIINX OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU IEATEIbHOCTH
YEJI0BEKa;



chOpMHUPOBAHHOCTh YMEHHUH BBISIBIIATh XapaKTEPHbIC MPU3HAKH TOHSITHH,
yCTaHABJIMBATh HMX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIWE MOHSITHS
P ONTMCAHUM COCTaBa, CTPOCHUS U TIPEBPAIICHUN OPraHUIECKUX COSIUHEHU;

chOpMHUPOBAHHOCTh YMEHHH HMCTOIH30BaTh XUMHUUYECKYI0 CHMBOJIUKY JIJIS
COCTaBIICHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyT OpraHMYeCKMX BEIIECTB W yPAaBHCHWH XWMHUYCCKHX PEaKIIHM,
W3TOTABJIMBATH MOJIEITM MOJIEKYJ OPTaHUYECKUX BEIISCTB JUIsl WILTIOCTPAIIUN UX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOT'O CTPOCHMS;

chOpMHUPOBAHHOCTh YMEHHH YCTaHABIIMBATH MPUHAICKHOCTh U3YICHHBIX
OPraHMYECKUX BEIIECTB MO HMX COCTABY W CTPOCHUIO K OIPeAeIEHHOMY
KJIaCCy/TpyIIe COequHEHUN (YrJIeBOJOPOAbl, KHUCIOPOA M a30TCoJepKallue
COCIIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIWHEHHWS), JaBaTh WM Ha3BaHUS IO
cuctematuueckoit Homenkiarype (IUPAC), a Takke NpuBOAUTH TPUBUAIbHBIC
Ha3BaHUS OTNEIBHBIX OPraHWYECKHX BEIIECTB (ITHIJICH, MPOIMJICH, alleTHJICH,
ATUJICHTIINKOJIb, TIUIEPUH, (eHOI, (HOPMATTBIETH I, alleTATbICTH I, MypaBbUHAS
KHUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAash KHUCJOTA, CTEAPUHOBAs KHUCIIOTA,
[II0KO3a, PPYKTO3a, KpaxMaJl, HeJUIH0103a, TIIUIUH);

chOpMUPOBAHHOCTh YMEHHUS ONPENEIATh BHUABI XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAUHEHUSAX (OAMHAPHBIC U KPaTHBIC);

chOpPMUPOBAHHOCTh YMEHHUS TPHUMEHATH TIOJOKEHUS TEOPHUU CTPOCHHS
oprannueckux BemectB A. M. bytnepoBa 11 OOBSICHEHUS 3aBHUCHUMOCTHU
CBOWMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHSI MAaCChI
BEIIIECTB;

chOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepH30BaTh COCTaB, CTPOCHUE,
dusznueckre U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTEIEH pa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, STHJICH, MPOMUJICH, alleTUIICH,
Oyramuen-1,3, metunOyraauen-1,3, 6€H3071, METaHO, TaHOJ, ITUJICHTJIUKOIIb,
TIMIepuH, GEHO, aleTaIbIeTH, MypaBbUHAS U YKCYCHAsI KUCIIOTHI, TJIFOK03a,
Kpaxmall,  IeJUTI0JI03a, aMUHOYKCYCHas  KHCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXJIY HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUi C UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepu30BaTh HMCTOYHUKHU
YIIEBOJAOPOIHOTO ChIpbs (HE(Th, HPHUPOAHBIA Ta3, Yrolib), CHOCOOBI X
nepepaboTKu U MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB IEPEPadOTKY;

chOpMHUPOBAHHOCTh YMEHHHA TPOBOJWUTH BBIYUCICHHUS IO XUMHUYECKUM
ypaBHCHHAM (Macchl, 00bEMa, KOIMIECTBAa MCXOAHOTO BEIIECTBA WIIA TIPOAYKTA
peaKiuu MO W3BECTHBIM Macce, 00BhEMY, KOTUYECTBY OIHOTO W3 HMCXOIHBIX
BEIICCTB WJIH MPOJTYKTOB PEAKIIUHN);



c(hOpMUPOBAHHOCTh YMEHUU BIAJETh CHUCTEMOW 3HAHWU 00 OCHOBHBIX
METOAaX HAy4YHOIr' O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB
U XUMHUYECKUX  sIBIeHUM  (HAOMIOIEHWE, U3MEpPEHHE, DKCIEPUMEHT,
MOJCIIMPOBAHUE), UCIOIb30BATh CHUCTEMHBIE XHUMHYECKUE 3HAHUS IS
OPUHATHUS PEIICHUH B KOHKPETHBIX MKU3HEHHBIX CHUTyalUsAX, CBSA3aHHBIX C
BEIIIECTBAMU U UX MPUMECHEHUEM,;

chOpMUPOBAHHOCTh ~ YMEHUW  COOJIOJaTh  MpaBWiIa  TOJIB30BAHUS
XUMUYECKOM TOCY0M W J1abOpaTOpHBIM OOOPYIOBaHUEM, a TaKXKe IpaBuiia
oOpalieHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITTOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIMBITOB;

c(hOPMUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBHIMOJHITH XWMHUYECKHUI
AKCHEPUMEHT (MpeBpalleHUs] OpPraHUYEeCKUX BEIIECTB NPU HArpeBaHUH,
MOJIydeHHE OTWICHAa W M3YYEHHE €ro CBOMCTB, Kaue€CTBECHHBIC pEaKIuu
OpraHWYECKUX BEUIECTB, JCHATypalus OEIKOB IpU HArpeBaHUM, I[BETHbHIC
peaknuu OEITKOB) B COOTBETCTBUU C TPAaBWJIAMU TEXHUKH OE30MACHOCTH TPHU
oOpallleHUH C BEIIECTBaMU M JIA0OPATOPHBIM OOOPYIOBAHHEM, MPEICTABISATH
pe3yabTaThl XMMHYECKOrOo JKcIepuMeHTa B ¢GopMme 3amucu  ypaBHEHUM
COOTBETCTBYIOIIUX pEaKIui U (OPMYIUPOBATH BBIBOJBI HA OCHOBE JTHX
pE3YIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUM KPUTUUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIINIO, TIONydaeMYI0 W3 pa3HBIX HMCTOYHUKOB (CpelICTBA MAacCOBOM
uHpopmanu, IHTepHET U 1pyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  COONIOMATh  TpaBWjIa  DKOJIOTHYECKU
1enecoo0pa3Horo MoBeAEHUS B OBITY M TPYIOBOM JEATEILHOCTH B LEISAX
COXPaHEHHMsI CBOETO 3JIOPOBBS M OKPY’KArOIIEH MPUPOTHOM Cpejbl, OCO3HABATH
OMacHOCTh BO3JICMCTBUSI HA >KUBBIE OPraHU3MbI OMPEAEIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cMbica nokazatens [1JIK, moscHsaTh Ha nmpuMepax crocoObl
YMEHBIICHUSI U TPEAOTBPAIICHUS WX BPEIHOrO BO3JCHCTBUSL HA OPraHU3M
YeJI0BEKa;

JUISL 00YYaIOIMMXCs C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3I0POBBSI: YMEHHUE
MIPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUI;

JUISL CIENbIX W CJIA0OBUISIIIMX OOYYarolUXCS: YMEHHME HCIOIb30BaTh
penbeHO-TOUCUHYIO CcHCTeMy oOo3HaueHuit JI.  bpaiing nmma  3anumcu
XUMUYECKUX HOpMYIL.

11 KJIACC



[IpeameTrHbie pe3ynbTaThl OCBOCHUSI Kypca «OOmias U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUN: O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHONU KapTUHBI MHpA, PO XUMHUU B TO3HAHWUU SIBIICHUM
npuponbl, B (POPMUPOBAHUM MBINUICHUS] U KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOJIUMOW I PELICHUS] MPAKTHUYECKUX
3a/la4 U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO H
IIPUPOIHOU CPELE;

BJIQJICHUE CUCTEMOM XHMMHWYECKMX 3HAHUH, KOTOpas  BKJIFOYAET:
OCHOBOITOJIATAIONINE TOHATHS (XUMUYECKHI 3JIEMEHT, aToM, M30Tol, s-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBI OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIEHUS, XUMHUYECKas
CBs3b (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOHAS), KpUCTAIIIMYECKas
pemETKA, TUMTBI XUMHUYECKUX PEAKIIUM, paCTBOP, AICKTPOIUTHI, HEIJICKTPOIUTHI,
ANEKTPOJIUTHYECKAs JUCCOLMALNS, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON PEaKIuu, XUMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON Auccounanuu, nepuoaudeckuii 3akod [{. . Menneneena,
3aKOH COXPAaHEHUs MAacChl BEILIECTB, 3aKOH COXPAHEHUsS U MPEBpallCHUs
SHEPIruu MPU XUMHUUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUM S3BIK
XUMUM, MHUPOBO33PEHUECKUE 3HAHUS, JIekKalue B OCHOBE IOHUMAHUS
NPUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX SBJICHHH, (DaKTOIOrHYecKue
CBEJCHUSI O CBOMCTBAxX, COCTaBe, MOJYYCHHH U 0O€30MaCHOM HCIOIb30BAHUU
BRXHEUTITNX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEITHHOCTH
YEJI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUM BBISBIATH XapaKTepHbIE MPU3HAKKU TOHSTHIH,
yCTaHAaBJIMBaTh WX B3aUMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOUIUE MOHSTHUS
IIPU ONKMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLCHU;

chOpMUPOBAHHOCTh YMEHHUM HCTIOIH30BaTh XUMUUYECKYIO CHMBOJIUKY JIJIS
cocraBiicHUs (GOpMyJd BEHIECTB W yPaBHEHMM XUMHYECKUX PpEaKIUi,
cuctematuueckyto HomeHknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTJICJIbHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbIil ra3, yriaeKUCbli ra3, aMMuUak,
raméHasi U3BeCTbh, HETallEHast U3BECTh, TUTHEBAs COMNA, TUPUT U APYTHE);

c(hOPpMUPOBAHHOCTh YMEHUU ONPENEsATh BAJICHTHOCTh U CTENEHb
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB B COCAUHEHHSIX PA3IMYHOIO COCTaBa, BHU]
XUMUYECKON CBSI3M (KOBAJCHTHAs, MOHHAs, METAJTMYECKas, BOJOpPOJHAs) B
COCIMHEHUSAX, TUIM KPUCTAUIMUYECKONM PEHIETKM KOHKPETHOTO BEIECTBA
(aToMHasi, MOJIEKYJISIpPHAs, MOHHASI, METAJUIMYECKasi ), XapaKTeP CPelibl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHCHUH;



c(hOpMUPOBAHHOCTH yMEHUM yCTaHaBIIUBaTh MPUHAJJICKHOCTh
HEOPraHMYECKUX BEIECTB IO MX COCTaBY K ONpPEAENEHHOMY Kiaccy/Tpymie
coenuHEHUN (TIpOCThIe BelIECTBA — METAUIbl U HEMETaJUulbl, OKCHJIBI,
OCHOBaHUS, KUCTIOThI, aM(OTEPHBIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOIMUECKOTO 3aKOHA
. W. MengeneeBa W JEMOHCTPUPOBATH €TI0 CHCTEMATU3HMPYIOLIYIO,
OOBSICHUTENbHYIO U POTHOCTUYECKYIO (DYHKIINH;

c(hOPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XHMHMYECKUX 23JIeMeHTOB 1—4 mnepuonoB llepuoauueckoil CHUCTEMBI
XuMHUeCKHX djeMeHToB JI. M. MenneneeBa, WCIONb3ys MOHATHS «S-, P-, d-
ANEKTPOHHBIE  OpOUTANM»,  «IHEPreTUYECKUE  YPOBHU, OOBSCHATD
3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMMHYECKHX D3JIEMEHTOB U HX
COEIMHEHUN 0 mepuoAam u rpymmam llepuoanueckoid CUCTEMbl XUMUYECKUX
anemenToB JI. 1. Menpeneena;

chOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OIMHUCHIBATH) O0OIINE
XUMHUYECKUE CBOICTBA HEOPraHWUYECKUX BEHIECTB PA3JIUYHBIX KJIACCOB,
MOATBEPXKAaTh CYIIECTBOBAHUE MEHETUUECKON CBSI3M MEXYy HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCUDUIIUPOBATH XUMUUECKUE PEAKIIUU T10
Pa3IUYHBIM MPU3HAKaM (YUCITYy U COCTaBY pPEarupyrolinX BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHEHUIO CTCTICHEH OKHMCJICHUS 2JICMEHTOB, OOPaTUMOCTH
peaxkiyu, y4acTUIO KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHHUM COCTABIISITh YPABHEHUS PEAKIIUN Pa3TUIHBIX
TUIIOB, TIOJHBIE U COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO OOMEHa,
YUYUTBIBAsL YCIIOBHUS, PU KOTOPBIX ATU PEAKIIUU UIYT A0 KOHLIA;

chOpMUPOBAHHOCTh YMEHHUHA TMPOBOJUTH PEAKIINH, TOATBEPKIAONINE
KauyeCTBEHHBIN COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPaclo3HaBaTh
ONBITHBIM ~ MYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOAHBIX  PacTBOpPAX
HEOPraHMYECKUX BEILIECTB;

chOpMUPOBAHHOCTh YMEHUN PpaCKpBhIBATh CYIIHOCTb OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM TOCPEACTBOM COCTABJICHUS BJECKTPOHHOTO
OaslaHca ATUX PEaKIInii;

c(hOPMUPOBAHHOCTh  YMEHUU  OOBACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM peakIMu OT pa3MYHbIX (DaKTOPOB; XapakTep CMeEIEHUs
XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHEr0 BO3ICUCTBUSI (IPUHITUTI
Jle Illatenwe);

chOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb XUMUUYECKHE IPOIIECCHI,
JeXallre B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUs CEPHOM KUCIOThI, aMMHaKa, a



TaKkke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIIEMaX XUMUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOANTH BBIYUCIICHUS C HCIIOIb30BAHUEM
MIOHATHUS «MACCOBasi 10N BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIICHUH T'a30B
OpY XUMHMUYECKHUX peaklusX, Macchl BellecTBa WIM 00bEMa Ta30B IO
MU3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WM O00BEMY OIHOTO U3
YYacCTBYIOILIMX B PEaKIMH BEILIECTB, TEIIOBOro 3((deKra peakunuu Ha OCHOBE
3aKOHOB COXpPaHEHHS MacChl BEIIECTB, MTPEBPAIICHHUS U COXPAHEHUS YPHEPTUH;

cOpMUPOBAHHOCTh ~ YMEHUM  COOIOJaTh  MpaBujia  MOJb30BAHUS
XMMHUYECKON TOCyI0i M J1TabOpaTOpHBIM OOOpYIOBaHHEM, a TaKKe IpaBHIIa
0OpaleHNs C BEIECTBAMU B COOTBETCTBUHU C MHCTPYKLHUSMHM I10 BBIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKUX OMBITOB,;

C()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3NoKeHUe MEPOKCHIa BOAOPO/Ia B MPUCYTCTBUU KaTalu3aTopa,
OTpeneJieHue Cpelbl pacTBOPOB BEUIECTB C MOMOIIbIO YHHUBEPCAIHLHOTO
UHAMKATOpa, BIMSHHE pPAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOH
peakIuy, peakinu HOHHOTO OOMEHa, KayeCTBEHHBIE PEaKIMH Ha Cyibdar-,
KapOoHaT- W XJOPUA-aHHUOHBI, HA  KAaTHOH  aMMOHMs,  pEIlIEeHUe
OKCIIEPUMEHTAIBHBIX 3a7ady 1o Temam «Mertamiey u  «Hemeramns»y) B
COOTBETCTBUM C TMpaBWJIAMU TEXHUKH O€30MaCHOCTH NpHU OOpallleHuHu C
BEIIECTBAMU M JIAOOPATOPHBIM OOOpY/OBaHUEM, MPEICTABIATh PE3YJIbTAThI
XUMHYECKOTO JKCIEpUMEeHTa B (hOpMe 3alliCH ypaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GopMyIMPOBaTh BHIBOABI HA OCHOBE 3THUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHHUN KPUTHUYECKH AaHAJIM3UPOBATh XUMHUYECKYIO
UHPOpMAIMIO, MOIY4YaeMYI0 M3 Pa3HbIX HCTOYHHUKOB (CpeAcTBa MacCOBOU
KOMMYHUKalu, UHTepHEeT U Ipyrux);

C()OPMUPOBAHHOCTh ~ YMEHMIl  CcOONIOAATh  MpaBWiIa  JKOJOTUYECKH
1[e1ecO00pa3HOro TMOBEACHUA B OBITY M TPYAOBOM JEATENBHOCTH B IENAX
COXPaHEHUSI CBOETO 37J0POBbSl U OKPYKAIOIIEH MPUPOIHOM Cpeibl, OCO3HABAThH
OMaCHOCTh BO3JEHUCTBHUS Ha >KMBBICE OPraHU3MbI OIPENEIEHHBIX BEUIECTB,
noHnMasi cmbica Tnokazarens [IJIK, mosicHaTe Ha mpumepax CrmocoObl
YMEHBILIEHUS] M MPEAOTBpAIllEHUsT HUX BPEAHOIO BO3ACUCTBHUS HAa OpPraHU3M
YEIIOBEKA,;

JUIs O0Y4aroIIUXCsl C OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHATH 3HaHHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKHX SBICHUN;



JUIS CIENbIX W CJIa00BUIASIIIMX OOYYarolUXCsS: YMEHHE HCMOJIb30BaTh
penbeHO-TOUCUHYIO CcHCTeMy oOo3HaueHuit JI. bpaiing nmma  3anucu
XUMUYECKUX HOpMYIL.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Kontpoasbnsbie | IlpakTuueckue
NMPOrpaMMmbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paspnea 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKO XUMHHU
IIpenmer oprannueckoi xumuu. Teopust
11 CTPOEHUSI OPraHUYECKUX COCTMHEHUN A. 3
M. bytieposa
Uroro mo pazneny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIe yraeBo10POIbl — AJTKaHbI 2
99 HenpenenbHble yriaeBogopo/ibl: ajJKeHbI, 5 1
' aJIKaJMCHBI, AJIKAHBI
2.3 ApomaThuecKue yrieBoa0pOabl 2
54 [IpupoaHbie UCTOYHUKHU YTIIEBOAOPOIOB 3 1
' U UX mepepaboTka
Hroro no pazueiy 13
Pasnea 3. Kuciiopoacoaepaxamme opranneckue coeJMHeHus
3.1 Crnuptsl. denon 3
Anbneruapl. KapOOHOBBIE KHCIIOTHI.
3.2 P 7 1

CrnoxHbie 2GupbI




3.3 VYraeBoasl 3
Wroro no pazneny 13
Pa3nen 4. A3oTcoaepikaniue OprannyeckKue coeJUHEeHUs

4.1 AMUHBI. AMUHOKUCTIOTHI. benku 3
Hroro no pasaeny 3
Paznen S. BbicOkOMOJIEeKYJISIPHBIE COCAMHEHUS

5.1 [Tnactmaccer. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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pecypchl
Pa3znea 1. TeopeTuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepronnueckuii 3akoH
1.1 u [leproguyeckas cucreMa XUMHUYECKUX 3
anemenToB /1. 1. MenneneeBa
19 Crpoenue BemiectBa. MHOroo6pasue 4
' BEILECTB
1.3 XUMHUUYECKHE PEaKITUU 6 1 1
Wroro no pazneny 13
Pa3znen 2. Heopranuueckass xumust
2.1 MeTanisl
2.2 Hemeramier 1
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEILECTB
Hroro no pazneny 17
Paznen 3. Xummusi v :)Ku3Hb
3.1 XUMHUS U KUA3HD 4
Uroro no pazneny 4
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ITIOYPOYHOE IINTAHUPOBAHHME

10 KVIACC
KosaunuyecTBo 4yacos DJIEKTPOHHBIE
Ne aTra udposbie
n/n Tema ypoxa Bcero Konrpoaibie | Ipakririeckue II:3yqunﬂ :6[()1)211;0B3T6J1]>Hble
padoThI padoThI pecypent
1 [Ipenmer opraHM4YecKor XUMHH, €€ 1
BO3HMKHOBEHHE, Pa3BUTUE U 3HAUEHUE
Teopus ctpoeHus: OpraHM4ecKUx
2 coequHenuit A. M. bBytneposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[TpencraBnenue o kiaccupuKanuu
3 opraHuueckux seuiects. Homenknarypa 1
(cucrematuueckasi) U TpUBHAJbHbBIE
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB M CTPOEHHUE, 1
TOMOJIOTHYECKHH P
5 MertaH 1 3TaH — IpOCTEUIINe 1
MIpeJICTaBUTENIN AJIKAaHOB
6 AJKEHBI: COCTaB U CTPOEHHE, CBOICTBA 1
7 OTUJIEH U NPONUJIEH — MPOCTENIIne 1
MIpe/ICTaBUTENIN AJIKEHOB
[TpaxkTueckas padota Ne 1.
8 «[lomyuenue 3THIIEHA U U3y4YEHUE €r0 1 1

CBOMCTBY




Ankanuensl. byranuen-1,3 u
metunOyraaueH-1,3. [lonydenue
CHUHTETUYECKOI0 KayuyKa U PE3UHBI

10

AJNKMHBI: COCTaB M OCOOCHHOCTHU
CTPOEHUS1, TOMOJIOTUYECKUU PS.
AlneTuiieH — npocTenImi
IIPEICTaBUTEIb AJIKUHOB

11

Brunciiennst no ypaBHEHUIO
XUMHUYECKON PEaKLu

12

Apenbl: 0eH3011 1 TOIyoJl. TOKCHYHOCTh
apeHoB

13

I'enernueckas cBsA3b YriieBOJAOPOJIOB,
NPpUHAJJISKANX K PA3IMYHBIM KJjlaccaM

14

IIpupoaHble NCTOYHUKHU YTIIEBOAOPOIOB:
NPUPOIHBIN T'a3 U MONMYTHbIE HePTAHBIE
rasbl, He()Th U POTYKTHI €€
nepepaboTKu

15

IIpupoaHbIe UCTOYHUKHU YTIIEBOAOPOIOB:
IPUPOJHBIN T'a3 U MOMYTHbIE HEPTAHBIE
rasbl, He()Th U IPOJYKTHI €€
nepepaboTKu

16

KontponsHas paborta mo pasaeny
«YT1eBOAOPOIBI»

17

[TpenenbHBIE OAHOATOMHBIE CIIUPTHI:
METaHOI U 3TaHoJ. BogopoaHas cBsA3b

18

MHOroaToMHbIE COUPTHI:




OTUJICHIVIMKOJIb U T'NIMIOCPHUH

19

DeHom: CTPOEHUE MOJIEKYIIBI,
¢u3nyeckne U XUMHUYECKHUEe CBOICTBA,
[IpUMEHEHUE

20

Anpneruabl: GopMaIbIerus i
areTaabpaerun. AeTod

21

OnHOOCHOBHBIE MpeieTbHbIE
KapOOHOBBIE KUCIOTHI: MypaBbHHAS U
YKCyCHas

22

[TpaxkTuueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYyCHOM KMCIOTBD»

23

CTeapI/IHOBaﬂ " OJICKMHOBAs KHUCJIOThI, KaK
MPEACTAaBUTEIN BBICIINX Kap6OHOBBIX
KUCIIOT

24

MpbL1a KaK COJIM BBICIIIHX KapOOHOBBIX
KHCIIOT, UX MOIOIIee I CTBHE

25

CrnoxHble 2(UpbI Kak TPOU3BOJHBIE
KapOOHOBBIX KHCIOT. ['uaponu3
CIIO’KHBIX 3(HPOB

26

XKupsr: ruaponms, mpuMeHeHue,
Ouosiornyeckas poib KUPOB

27

VYraeBojbl: COCTaB, Kiaccu pukarusi.
BaxHeiime nmpeicTaBuTeN : TIII0K03a,
dpykTO3a, caxaposa

28

Kpaxman u nesmnosio3a Kak IpupoIHbIe
MOJIIMEPbI




KontponpHas pabota o pasaeny

29 «Kucnoponcoaepxaiue opraHuuecKue 1
COC/IMH EHUSD»

30 AMUHBI: METUJIAMUH U aHUJIHH 1
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE

31 OpraHUYECKUE COCAUHEHUS, UX 1
ononoruueckoe 3HaueHue. [lentuast

39 benku xak npupoaHbIe 1
BBICOKOMOJIEKYJIIPHBIE COETUHEHHS

33 OCHOBHBIE MTOHATHS XUMUHU 1
BBICOKOMOJIEKYJIIPHBIX COCTUHEHU
OCHOBHBIE METOJIbI CHHTE32

34 BBICOKOMOJIEKYJIIPHBIX COETUHEHUH. 1
IInacTmaccel, kKaydyKu, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IpakTHueckue
padoThI

Jlara
H3y4YeHHs

DJIeKTPOHHbIE
uudposbie
oOpa3oBare/bHbIE

pecypchl

XUMHYECKHN 3JIEMEHT. ATOM.
DneKTpoHHAas KOHQUrypalus aToMOB

ITepuonnueckuii 3axoH u Ilepuognueckas
cHUCTeMa XUMHUYECKUX 3yemeHnToB 1. 1.
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX COCTUHEHUN
10 TPYIIAM U ITepuoaaM. 3Ha4eHH e
MEPUOANYECKOr0 3aKOHA U CUCTEMBI
xumu4deckux 3neMeHToB /(.M. Menaeneera
B Pa3BUTHH HAYKH

Crtpoenue BeniecTBa. XUMHYECKas CBSI3b,
e€ BUJIbl; MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBs3U. BomoponHas cBA3b

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenienb okuciieHus. Bemecta
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS

[ToHATHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE M KOJJIOUIHBIE PACTBOPBI.




MaccoBas J0Jis BEIllecTBa B pacTBOpe

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHMYECKUX COCIMHCHUIA.
['eHeTnveckas CBSI3b HEOPTaHUIECKUX
BEIIECTB, Pa3JINYHBIX KJIACCOB

Knaccudukanust XMuMU4ecKux peakiui B
HEOPraHUYECKOM U OPraHu4eCKOW XUMUMU.
3aKOH COXpaHEHUs MacChl BELIECTB; 3aKOH
COXPaHEHMS U IPEBPALLECHUS SHEPIUH IIpU
XMUMHUYECKUX PEAKLUAX

Ckopoctb peakuuu. O0paTUMbIE PEAKIIHH.
XHWMHUYECKOE PAaBHOBECHUE

10

[Ipaktuueckas padota Ne 1. «Biusnue
pa3nuyHBIX (AKTOPOB HA CKOPOCTH
XUMUYECKON peakIum»

11

DNeKTPONMTHYECKas! JUCCOLUAIINS.
[Tonsitue o BogopoaHoM nokazarene (pH)
pacTBopa. Peakiinn noHHOTO OOMEHa.
I'maponu3 opraHUYEecKuX U
HEOPraHMYECKHUX BELIECTB

12

OKHUCIUTENTFHO-BOCCTAHOBUTEIILHBIC
peakuuu. [TorsTre 00 sneKTponm3e
pacIIaBoOB M pacTBOPOB COJIEH

13

KonTtponbsHas pabota o paszaeny
«TeopeTndeckre OCHOBBI XUMHUIY

14

MeTanisl, UX TOJOKEHUE B
ITepuoanyeckoit cucTreMe XUMHUUYECKUX




anemenToB /I. 1. MenaeneeBa u
0COOEHHOCTH CTpOCHHS aToMOB. O0IIHe
(hu3HYeCcKre CBOMCTBA METAJIOB

15

CrutaBbl METaIOB. DIEKTPOXUMHYECKUI
PAA HaPSDKEHU METalljioB

16

XUMHUECKHE CBOMCTBA BAXKHEUIIINX
MeTaJuIoB (HaTpHil, Kalunii, KaJbLIHH,
MarHui, aJIOMUHUN) ¥ UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeIMHEHUN

18

XuMHYECKHEe CBOMCTBA IIMHKA, JKeJie3a U
UX COEIUHEHNN

19

[Ipaktuueckas paborta Ne 2. "Pemenue
SKCHEPUMEHTAIbHBIX 3a/1a4 110 TEME
«Metanasn"

20

Hemeramiel, UX IOJ0KEHUE B
[lepuoauueckoit cucreMe XUMUYECKUX
anemenToB /1. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

du3nvecKkre CBONCTBa HEMETAJIOB.
AnnoTponus HeMeTaIoB (Ha mpuMepe
KHCIOpoAa, cepbl, hocdopa u yriepoaa)

22

XUMHYECKHE CBOMCTBA I'AJIOTEHOB, CEPBI U
HUX COECTUHEHUN

23

XUMHUYECKHUE CBOMCTBA a30Ta, pocodpa u
HUX COETNHEHUN




24

XUMHUECKHUE CBOMCTBA yTIepoa,
KPEMHHUS U UX COCTMHECHUN

25

[IpumeHeHne BaKHEH IMX HEMETAJIIIOB U
UX COEAVHEHUN

26

O00011IeHNE U CHCTEMATHU3ALIMS 3HAHUH 10
teme «Hemeranner»y. Beraucnenus mo
YPaBHEHHSIM XUMHUYECKUX PEAKIIHI U
TEPMOXUMHUYECKHUE PaCUETHI

27

[Ipaktnueckas padota Ne 3. «Pemienue
AKCIEPUMEHTATbHBIX 3a/1a4 110 TEME
"HemeTannst"»

28

KonTponbsHas pabora 1o Temam
«Metamiasl» 1 «Hemeramuib»

29

Heoprannueckue 1 opraHu4eckue
kucioTel. Heopranuueckue u
OpraHu4ecKrue OCHOBAHUS

30

AmpoTepHbIE HEOPraHUYECKUE U
OpraHnyeckue coeiMHeHus. I'eneTndeckas
CBSI3b HEOPraHMYECKUX U OPraHU4YECKUX
BEILIECTB

31

Poinbe xuMuu B o0ecrieueHnn
3KO0JIOTUY ECKOW, SHEPT€TUY €CKON U
MUIIEBOW 0€3011aCHOCTH, Pa3BUTHH
MEIHUIIMHBI

32

[IpencraBienus 06 oOLMX HAYYHBIX
MPUHIIUIIAX TPOMBIIIJICHHOT'O TTOy4YeHUs
Ba)KHEHIINX BEILIECTB




33 YenioBek B MUPE BEIIECTB U MaTEPUAJIOB 1
34 XuMUS U 3I0pOBBE YEITOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» Xummus, 10 xnacc/ I'abpuensa O.C., Octpoymor WN.I'., Cnaakos C.A.,
AknronepHoe obmiectBo «M3narenscTBo «lIpocBemienner»
» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A.,

AxnnonepHoe o6miectBo «M3aarenscTBo «lIpocBenienue»

METOJIUYECKHUE MATEPUAJIBI JIVISI YYUTEJISA

1. Xumus. 10 knacc: yue0. muist odmeodpazonar. opranuzaiuii / O. C.
INabpuensn, . I'. Octpoymos, C. A. CnaakoB. Xumus. 10 kinacc. bazoBbiii
ypoBeHb. YueOHuk. — M.: [Ipocsenienue, 2019

2. O. C. T'abpuensn, U. I'. Octpoymos, U. B. Akcénoa, Xumus. 10 kmacc.
bazoBelit ypoBenb. Metoanueckoe nmocoodue.

3. O. C. I'abpuensn, C. A. CnaakoB. Xumus. 10 knacc. ba3oBbiii ypoBeHb.
Pabouas Terpans.

4. O. C. I'abpuensn, U. B. Tpuryouak. Xumus. 10 knacc. 3amaqyauk

5. DnextpoHHas popma yueOHUKA.

YMK «Xumus. 11 kiacc. bazoBblil ypoBEeHb

1. Xumus. 11 xnacc: yue0. mist odmeodpazoBat. opranuzanuii / O. C.
INabpuensn, U. I'. Octpoymos, C. A. CnaakoB. Xumus. 10 kinacc. bazoBbiii

ypoBeHb. Yuebnuk. — M.: [IpocBemienue, 2019



2. O. C. l'abpuensn u ap. Xumus. 11 knacc. ba3oBblil ypoBeHb.
MeTtoanueckoe nmocooue.

3. O. C. T'abpuensn, C. A. CrankoB. Xumus. 11 knacc. ba3oBblil ypoBeHb.
Pabouas Terpanp.

4. O. C. I'abpuensn, U. B. Tpuryouak. Xumus. 11 xnacc. bazoBblil ypoBeHb.
5. DnexkTpoHHas opma yueOHHKA.

VYuurens B cBoel paboTe MOXKET UCIIOIb30BaTh TAKKE HOBbIE YUEOHbIE

nocooust Ui yriryOJIEHHOTO U3Y4EeHHS TPeIMETa

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

1. http://www.alhimik.ru Anxumuk

2. http://www.hij.ru/ Kypnan «Xumus v )Ku3Hb

3. http://chemistry-chemists.com/index.html DnexTpoHHBIH KypHAT « XUMUKH
U XUMUS.

4. http://c-books.narod.ru JIureparypa mo XuMuH.

5. http://1september.ru/. XKypnan «IlepBoe ceHTIOPSO.
http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mKkoabHbBIN TOpTaT
CO CCBUIKaMU Ha 00pa30BaTeIbHBIC CAUTHI 0 XUMHUH.

7. www.periodictable.ru COopHUK cTaTell 0 XUMHUYECKUX DJIEMEHTaX,

WJUTIOCTPUPOBAHHBIN YKCIEPUMEHTAMM.



HHTepHeT-pecypc Ha aHIJIMHCKOM SI3bIKE
http://webelementes.com. Coep’uUT UCTOPUIO OTKPBITHS U ONTUCAHUE

CBOMCTB BCEX XMMHUUCCKHUX DJICMECHTOB
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