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MNOACHUTEJIbHAS 3AIIMCKA

OcHOBY TOAX0M0B K pa3paboTKe MPOTrpaMMbl MO XUMHH, K ONPEIEICHHIO O0OIeit
CTpaTteruu OOY4YCHUs, BOCIHTAHUS ¥ Pa3BUTUA OOYJAIOIMXCS CPEICTBAMH Y4eOHOTO
npenMera «Xumus» a1 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMIIM KOHIIETITYyalbHbBIE
nonoxkenuss ®I'OC COO o B3auMOOOYCIIOBJIIEHHOCTH II€JIel, COJEp>KaHHSs, DPE3YyJIbTaTOB
oOy4yeHust U TpeOOBaHUM K YPOBHIO MOJATOTOBKU BBIMTYCKHHKOB.

Xumuyeckoe 00pa3zoBaHUE, [10Jy4aeMO€ BBIYCKHUKaMU 0OIIeo0pa3oBaTenbHON
OpraHU3alli, SBISETCS HEOTHEMIIEMOM 4YacThl0 HUX o0O0pa3oBaHHOCTH. OHO CIYKHUT
3aBEpPIIAIOIIMM JITAllOM PEaM3allii Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITIOUYCBBIX
[EHHOCTEH, MPUCYIMX IEIOCTHOW CHCTEeME XWMHYECKOro 00pa3oBaHUA. OTHU LIEHHOCTH
KacaroTCsl MO3HAHUS 3aKOHOB IPHUPOJIbI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTypbl
YeNoBeKa, a TaKKEe OJKOJOTMYECKd OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO U
NPUPOIHOW cpene. Peanmsyercs XuMudeckoe oOpa3oBaHWE OOyJarOIMXCsl Ha YPOBHE
cpenHero ooOiero oopa3zoBaHUs CpeACTBAMH Y4eOHOTO mpenMeTra «XUMHUs», COAepKaHUue U
MIOCTPOEHHE KOTOPOTO OMpPENENECHbl B MPOTrpaMMe MO XUMHH C YYETOM CHenu(UKd HayKd
XUMUH, e€ 3HAYCHHS B MO3HAHUM MPUPOJBI B MATEPUATBHON >KM3HU OOINECTBA, a TaKKe
¢ yuéroM oOOHMX TIeNed ¥ NPUHIUIIOB, XapaKTepPU3YIOUMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI CpeHero oomero oodpazoBanus B Poccuiickoii Denepanum.

XuMus Kak D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOylo poJib B
COBPEMEHHOW IUBWJIM3AIlMH, B CO3IAHUH HOBOH 0a3bl MaTepUaIbHOU KylIbTyphl. OHa BHOCHUT
CBOH BKIaJ B (JOPMUPOBAHUE PALIMOHAILHOTO HAyYHOTO MBILUICHHS, B CO3/IaHUE I[EIOCTHOTO
MIPEJICTABICHUS 00 OKPYXKAIOIEM MHpPE KaK O CIUHCTBE MPHPOJBI M YEJIOBEKa, KOTOPOE
dopMupyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHUSI BEIIECTBEHHOTOCOCTaBa OKPYXKAIOIIETO MUPA,
OCO3HAHHS B3aMMOCBSI3M MEXAYy CTPOCHUEM BEIICCTB, MX CBOMCTBAMH W BO3MOXKHBIMU
00JacTIMU TPUMEHEHUSI.

TecHo B3auMoOAEWCTBYS C JpPYIMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTajla
HEOTHEMJIEMOI YacThl0 MHPOBOW KYIBTYpbI, HEOOXOAMMBIM YCIOBHEM YCIICIIHOTO Tpyda U
KU3HHU KaKJ0ro wieHa oOmectBa. CoBpeMeHHas XMMHUsI KaK Hayka CO3UaTeIbHas], Kak HayKa
BBICOKMX TEXHOJIOTHI HaIpaBJieHa Ha pelieHHUE TI00aTbHBIXTPOOIEM YCTOWYNBOTO Pa3BUTHS
YeloBeYeCTBa — CBhIPbEBOM, JHEPreTHYECKOW, MHUIIEBOM, SKOJIOTHYECKONM Oe30MacHOCTH U
OXpaHBI 37I0POBHSL.

B cooTBeTcTBUM C OOHMMMH LEISIMH U TPUHIIMIIAMHU CpPeAHEro oOmero oOpa3oBaHUs
conepkanue mnpenmera «Xumus»  (10-11  kmaccel, 0a30BbI  YpOBEHb  HM3YUYCHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIUEKYJIbTYPHYO IIOJIOTOBKY OOy4Jarolmxcs,
HEOOXOAMMYIO MM JJISl BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUEHUS
B JKM3Hb COLMyMa, IPOJODKEHUs OOpa30BaHMsI B pa3IMUYHBIX 00JACTAX, HE CBS3aHHBIX
HEIIOCPEACTBEHHO C XUMHUEM.

CocraBisionMMH  npeaMeTa «XUMHsD» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckast
xuMusi» U «OOl@ss U HeopraHudeckas XWUMHSD», OCHOBHBIM KOMIIOHEHTOM COJAEp)KaHMS,
KOTOPBIX SBJISIOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUU 10 HEOpraHMYeCKOW XUMHH (C
BKJIIOYCHUEM 3HAHUW W3 OOIeH XWMHMH) U OpraHmdeckoil xumuu. OopMupoBaHUE TAaHHOMN
CHCTEMBI 3HaHHUI NMpU M3y4eHUU MpeaMeTa 00ecreuynBaeT BO3MOKHOCTb PACCMOTPEHUS BCETO
MHOT000pasus BEIECTB Ha OCHOBE OOIMX IMOHSTUH,3aKOHOB U TEOPUN XUMHUH.

Crtpykrypa coaepkaHus KypcoB — «Opranudeckas xumus» u «OOmps
HEOpraHu4deckass XuMus» cHOpMUpOBaHAa B NPOrpaMMe IO XMMHH HAa OCHOBE CHCTEMHOIO
NoJIXoJa K HM3Y4eHUI0 y4eOHOro marepuana ¥ OOyCIOBJIEHA MUCTOPUUYECKH OOOCHOBAHHBIM
pa3sBUTHEM 3HAHHUM Ha ONPEICIEHHBIX TEOPETUUECKUX YPOBHSIX.

[log HOBBIM YITIOM 3p€HHUsI B NpeaMeTe «XHMHs» 0a30BOTO YpOBHS PAacCMaTPUBACTCS



U3y4CHHBII Ha YpPOBHE OCHOBHOTO OOIIETO 00pa3oBaHHs TEOPETHYCCKHH Marepuail Hu
(aKTOJIOTHYECKHE CBEJCHHMS O BEIIECTBAX M XMMUUYCCKON PEaKIIHH.

Ennnas cucrema 3HaHW O BaXKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U TPUMEHEHUH, a TAKKE O XUMHYECKMX PEAKIHAX, UX CYIHOCTH M 3aKOHOMEPHOCTSX
MpOTEKaHUs A0noJHsIeTcs B Kypcax 10 u 11 kmaccoB anemMeHTaMu COAEp:KaHUSI, UMEIOIMMU
KYJIbTYpPOJIOTUUECKUH W TMPUKIAJHON Xapakrep. OTH 3HAHUSI CIOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XUMHUM C JIPYTUMH HayKaMH, pacKpblBalOT €€ pPOJib B IIO3HABATEIBHOU U
NPAKTUYECKON JeSITEIIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXEHHUS K MPOIECCY
TBOpPUECTBA B 00JAaCTHM TEOPUM M MPAKTUYECKUX MPUIIOKEHUH XUMHH, [OMOTAal0T
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOieMax,
CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMHGOPMALUI0 U MPUMEHSATH €€ s
MOMOJTHEHUS 3HaHUU, perieHus MHTEIUIEKTYaIbHBIX u AKCIIEPUMEHTAIIBHBIX
UCCIIEIOBATENIbCKUX 3a1ad. B memom conepkanue ydeOHOro mpeaMera «XUMHUS» TaHHOTO
YPOBHSI HM3y4EHHS OpPUEHTHPOBAHO Ha (OpMHUPOBaHUEY 0OYyJaAIOIIMXCSI MUPOBO33PEHUECKON
OCHOBBI Il TOHUMaHHUS (UIOCO(CKUX UACH, TaKUX KaK: MaTepHallbHOE €IUHCTBO
HEOPraHUYECKOTO0 U OPraHWYEeCKOro MUpa, 00YCIOBJIEHHOCTh CBOMCTB BEILECTB MX COCTABOM
U CTPOEHHUEM, IMO3HABAEMOCTb MPUPOAHBIX SIBICHUU MYTEM SKCIEPUMEHTAa M PEILCHUS
MPOTUBOPEYHN MEXTy HOBHIMH (DaKTaMH W TEOPETUYECKUMH TPEANOCHIIKAMH, OCO3HAHUE
PO XUMHUU B pEIICHHUH DSKOJIOTHYECKUX MpobJeM, a Takke MpodiieM CcOepekeHHs
SHEPreTUYECKUX PECYPCOB, CHIPbs, CO3IaHMS HOBBIX TEXHOJIOTMI U MATEpUAJIOB.

B mmane pemieHusi 3aad BOCIHUTAHUS, PA3BUTHS M COLHAIM3ANNU OO0yJarOIMXCS
INPUHATBIE MPOTPAMMOM MO XUMHHU IMOJXOJbl K ONPEACNICHUIO COAEpkKaHUsI U MOCTPOECHUS
npeaMeTa mpeaycMaTpuBaroT (OPMUPOBAHUE YHHUBEPCATBHBIX Y4EOHBIX IEHCTBUM, NMEIOIIMX
0a30BO€ 3HAUEHHE JIsl PA3IMYHBIX BUJOB JIEATEILHOCTU: PellieHUs TpoOIieM, MoK CKa, aHalu3a
U 00paboTku wWHQOpManuu, HEOOXOAMMBIX JUIS HPUOOPETEHUs OINbITA IMPAKTUYECKOH WU
MCCIIEA0BATENIbCKON ACSITENbHOCTH, 3aHUMAIOUE Ba)XXHOE MECTOB IMO3HAHUM XUMUH.

B nmpaxruke npenosaBaHusl XMMUHU, KaK Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHuUsI, TAK
U Ha YpOBHE cpeaHero oOmero oOpa3oBaHUs, MpPU OMPEINEICHUH COIepKATeIbHOU
XapaKTepUCTUKH LIeJiel W3ydeHHs NMpeaMeTa HalpaBieHHEM IEepBOCTENEHHON 3HAaYMMOCTU
TPaIMLIMOHHO Tpu3Haércs (QopMHpOBaHHE OCHOB XMMHUUYECKOW HayKu Kak oOriactu
COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUECKOW JEATEIIbHOCTH 4YeJIOBEKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBON KylIbTypbl. C METOAMYECKONM TOUYKM 3pEHUs Takoh MOAXOH K
ONPENEICHUIO LeJeH N3YyYeHUS IPEAMETA SABJISIETCS BIIOJIHE ONPABIAHHBIM.

CortacHO JaHHOW TOYKE 3PEHUs IJIAaBHBIMH LIEJIIMU U3Y4EHHS Ipeamera «XUMus» Ha
6azoBom ypoBHe (10-11 Ki1.) SIBJISFOTCSL:

(dopMHUpOBaHHWE CUCTEMbl XUMHYECKHMX 3HAHUN KaK BaKHEHIIEH COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa, B OCHOBE KOTOPOM JIekKAaT KIIOYEBBIE IOHSATHS,
¢dyH/IaMEHTaIbHBIE 3aKOHBI M TEOPHH XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE UITOHMMAHHE
CYIIHOCTH JIOCTYIIHBIX OOOOIIEHUN MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHHE C
HCTOPHEN UX PA3BUTHUS U CTAHOBJICHUS,

(dopMUpOBaHUE U Pa3BUTHUE MPEICTABICHUI O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIUid, HEOOXOAMMBIX JUIS MPUOOPETCHUS YMEHUM OPHUEHTHUPOBATHCS B MUPE
BEIIECTB W XUMHUUYECKUX SBJIICHUH, HMMEKOIMX MECTO B MPUPOJE, B IPAKTUYECKOU U
IMOBCEIHECBHOM KHU3HU;

pa3BUTHE YMEHUM H CMOCOOOB JESITEIBHOCTH, CBS3aHHBIX C HAOMIOJCHUEM U
O0OBSCHEHHEM XMMHUUYECKOTO YKCIIEPUMEHTA, COOJI0IEHUEM TTpaBMJI 0€3011acHOTO 0OpaIleHus ¢
BEILIECTBAMU;

ajantanus oOydaloUMXcs K  YCIOBHSM  JUHAMUYHO  Pa3BUBAIOLICTOCA  MHPA,



dopMupoBaHME WHTEUIEKTyaIbHO pPAa3BUTON JIMYHOCTH, TFOTOBOM K camMo00pa3oBaHUIO,
COTPYIHMYECTBY, CAMOCTOATEIBHOMY IPUHSATHIO TPAMOTHBIX PEIIEHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSX, CBI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

(dopMupoBaHUE y OOy4JarOIMXCSl KIIOUEBBHIX HABBIKOB (KITIOYEBBIX KOMITETEHIIH),
UMEIOLIMX YHUBEpPCAIbHOE 3HA4YeHHE s PAa3NUYHbIX BHJAOB JEATEIBHOCTU: pEIICHUS
npoOieM,  IOMCKa, aHanmuza W o0OpaboTkun  wHGOpMAIUMM,  HEOOXOAMMBIX IS
NpUOOPETEHHS OMBITA IEATEIILHOCTH, KOTOpas 3aHUMAET BaXKHOE MECTO B TTO3HAHWU XUMHH, &
TaKOKE JUISl OLIEHKU C MO3ULUM IKOJOTMYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMUYECKHX MPOLIECCOB HA OPTaHU3M YelIOBEKa U MPUPOJHYIO CPELy;

pa3BUTHE  IO3HABATEJIBHBIX  MHTEPECOB,  UHTEJUIEKTYAIbHBIX W TBOPYECKUX
crocoOHOCTel 00yJaroUMXCs: CIIOCOOHOCTH CaMOCTOSATENIEHO MPHOOpeTaTh HOBbIE 3HAHUS 11O
XUMHUHU B COOTBETCTBUM C YXU3HEHHBIMU IOTPEOHOCTSIMU, HCIIOIb30BaTh COBPEMEHHbIE
UH(OpPMAIIMOHHBIE TEXHOJOTWU JJsl MOMCKa M aHaiu3a y4eOHOW M HaydyHO- MOMYJISPHOMN
MHQOpMAaIU XUMHUYECKOTO COAEPIKAHMUS;

(dopMHpOBaHHWE M Ppa3BUTHE Y OOYJAlOIMXCS AaCCOLMAaTUBHOIO U JIOTUYECKOTO
MBIIUICHHS, HAaOMIOATEeIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpblE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, MPH TJIAHUPOBAHUH H MPOBEACHUN XUMHUYECKOTO YKCIIEPUMEHTA;

BOCIIUTAaHHUE y OOyJaronmmxcs YOSKOEHHOCTH B TyMaHHCTUYECKOW HANpPaBICHHOCTU
XUMUH, €€ BaXHOW pOMM B pEIIGHWH [IMOOAIBHBIX MpOOJIeM  pPalMOHAIBHOTO
MPUPOOIONH30BAHMS, MOMOTHEHUSI YHEPreTUUYECKUX PECYpPCOB U COXPAHEHUsS MPUPOHOTO
paBHOBECHS, OCO3HAHMS HEOOXOJUMOCTH OEpeKHOT0 OTHOIUEHUSK IPUPOJIE U CBOEMY
30POBbIO, a TaKKe MPUOOPETEHHS OIbITa MCIOJb30BAHUS IOJTYYEHHBIX 3HAHUH Ui
HNPUHATUSA TPAMOTHBIX PEIIEHU B CUTYallUsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yueOHOM TUTaHE cpemHero oOmero oOpa3oBaHUs MpeAMeT «XUMUs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB IIpeIMeTHOM 001acT «EcTecTBEHHO-HAYYHBIE MTPEIMETHI.

O6mee yucio yacos B 10 kmacce — 34 gaca (1 yac B Heziem0), 1aOOPATOPHBIX OIMBITOB —
9, mpakTrdeckux pador — 2.

COIAEPKXAHUE OBYYEHMUA

TeopeTHueckne 0CHOBbI OpPraHU4eCKOM XUMHH
[Ipenmer opranuyeckod XUMHHM: €€ BO3HUKHOBEHUE, PAa3BUTHE UM 3HAYCHUE B
IIOJIyYYCHUN HOBBIX BEILECTB U MaTepUaloB. Teopus CTPOEHUS OPraHUYECKHX
coequHenuit A.M. byrnepoBa, €€ ocHoBHble moJIOKeHUS. CTpyKTypHbIE (DOPMYIIBI
OpraHMYECKUX BeEIeCTB. l'omonorus, uzomepus. XUMHUUYECKasl CBS3b B OpPraHUUYECKUX
COCAMHCHUAX — OANHAPHBIC U KPATHBIC CBA3HU.
[lpeacraBnenne o  KiacCMUKalMM  OpraHMYecKHMX BemecTB. HomeHknarypa
OpraHUYECKUX COEIUMHEHMI (CHUCTeMaThyeckas) W TpPUBHAIbHbIE HAa3BaHUs Ba)XKHEHIMX
IpPEICTaBUTENIEHN KIIaCCOB OPraHUUYECKUX BEILECTB.

JKcnepUMeEHTAIBHbIE METO/IbI U3y4YeHHsI BelleCTB M UX Ipe Bpallie HUii

O3zHakomyIeHHE C 0Opa3llaMyd OpraHMYECKUX BEIIECTB W MaTepHallaMH Ha WX OCHOBE,
MOJICTUPOBAHWE  MOJICKY]I ~ OpPraHMYEeCKUX  BEIIECTB, HAONIOJEHWE ¥ ONHUCaHUe
JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPANCHUIO OPraHUYECKUX BEIIECTB MPU HArpeBaHUH
(rutaBieHue, OOyrIIMBaHKUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOEHME, T'OMOJIOTMYECKUM psA. MeTaH M 3TaH — NpoCTeHIme
NPEICTaBUTENN AJTKAHOB: (DU3MUYECKME W XUMHYECKHE CBOMCTBA (pEakluu 3aMElCHUs U
rOpeHusl), HaXoXKJeHHEe B MPUPOJIE, OJydeHUE U IPUMEHEHHE.



AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKU I PsiJl. DTUIICH U MIPOIUIIEH — MPOCTEHIIHE
MPEICTABUTENN AaJKCHOB: (DM3MYECKMe M XUMHUYECKHE CBOMCTBA (PEakiMU TUIAPUPOBAHUS,
raJOTeHUPOBAHMUS, THAPATALINHU, OKUCICHUS U MTOJIMMEPU3ALIUH ), TOTy4YeHUE U TPUMEHEHUE.

Ankamuensl: Oyraauen-1,3 u metunoOyraauen-1,3: ctpoeHne, BaKHEHUIIME XUMUYIECKUE
cBoiicTBa (peakius nonumepusanun). [lomydeHne CHHTETHYECKOTO KaydyKka W PE3UHBI.

AJIKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN psf. ACTHIICH —
MPOCTEHIIMI TpeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3UUECKHE U XUMHYECKUE
CBOMCTBA (pPEaKIM¥ THAPUPOBAHWS, TAJIOTCHUPOBAHUS, THAPATAIINU, TOPCHHS), TOTydeHUE U
npUMEHEHHE.

Apensl. benszoin: cocraB, crpoeHue, QU3MYECKHME M XUMHUUYECKHE CBOWCTBA (peakiuu
raJJOTCHUPOBAHMS M HUTPOBaHUs), MOJydeHUE U MpPUMEHEeHHe. Tonyon. cocmas, cmpoeHue,
Quszuueckue u xumudeckue ceolcmea (peakyuu 2an02eHUposaHus U HUMpPOBAHUs), NOTYYeHUe
u npumeHnerue. TOKCHUYHOCTH apeHOB. [‘eHeTHuUeckas CBs3b MEXIY VYITIEBOJAOPOIAMH,
MPUHAICKAMMMA K PA3THIHBIM KJIaCCaM.

[IpupoaHbie HCTOYHUKH YIIIeBOAOPOa0B. [IpupoaHblii Ta3 U MonyTHbIE He(TAHbBIE Ta3bl.
Hedre u e€ mnpoucxoxaenue. CmocoObl rmepepabOTKu HEPTH: TEperoHka, KPeKUHT
(TepMHUYECKUH, KaTANUTUYECKUH), muponu3. [Ipoaykrel nepepaboTku HeGTH, UXTTPUMEHEHUE
B IIPOMBILUIEHHOCTH U B ObITY. KaMeHHBIH yroib 1 MpoAyKThl €ro nepepadoTKy.

JKcnepruMeHTAJbHbIE MeTOAbI M3YYeHHUS BelleCTB W MX IpeBpalie Huil

O3HakomiieHne ¢ oOpa3llaMH IJIacTMAacC, KaydyKoB W pe3uHbl, Kosuiekuuu «Hedre» u
«YTolib»,  MOJECIMPOBAHME  MOJIEKYJA  YIJIEBOJAOPOJOB U TaJIOTEHONPOU3BOJIHBIX.
IIpakTnueckas padora Nel. [lonydyeHue 3TuIeHA U U3YYEHUE €TI0 CBOWCTB.

PacuéTHble 3agaun

BbruncineHus 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOJAYKTAa PEAKIIMU IO U3BECTHBIM Macce, 00bEMY, KOJIUUYECTBY
OJTHOTO W3 MCXOJIHBIX BEIECTB MJIM MPOJTYKTOB PEAKIIUH ).

Kuciopoacoaep:kanme opraHu4eckKue coeuHe HUs

[IpenenbHble OJHOATOMHBIE CHUPTH. METaHON M 3TaHOJN: CTpPOCHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (PEAaKUMUM C aKTUBHBIMHM METaJJIaMH, TaJIOTCHOBOJIOPO/IaMH, TOPEHUE),
npuMeHeHue. BonoponHble CBS3M MEXKIy MOJIEKyJIaMU CIUPTOB. JleicTBUE MeTaHojla U
3TaHOJa HAa OPraHU3M YeJIOBEKa.

MHoOroaToMHbI€ CHOUPTHL. DTHJICHIJIMKOIb M TIUIEPUH: CTPOCHHE, (PU3UYECKUE U
XUMHUYECKHE CBOWCTBA (B3aMMOEHCTBUE CO IIETOYHBIMU METAJIIAMU, KaUeCTBEHHAs peaKius
Ha MHOIOATOMHbIE CHUPTHI). JlelicTBUe Ha opraHusM ueioBeka. [IpumeHeHue rmuepuHa u
ITUJICHIJIMKOJIAL.

@DeHoI: CTPOCHUE MOJEKY/Ibl, (M3MYECKHE M XUMHYECKHE CBOHCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpuerusl U kemoHnvl. DoOpManbIETHA, aleTalbAeTu]: CTPOCHHE, (U3UYECKHE U
XUMHUYECKHE CBOICTBA (peakUMH OKHCIEHUS U BOCCTAHOBJIEHHUsS, Ka4eCTBEHHBIC PEaKLUM),
MOJIydEHUE U IPUMEHEHUE.

Ayemon: cmpoenue, usuueckue u Xumuueckue C60UCMEA (peaKyuu OKUCIEHUS U
80CCMAHOBNECHU), NOTYYEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE NpeieNbHbIe KApOOHOBBIE KHUCIOThI. MypaBbiHas U YKCYCHAsl KHUCIIOTBI:
cTpoeHue, (U3UYECKHe W XUMHUUYECKHE CBOMCTBa (CBOWMCTBa, 0OmmMe /i Kiacca KUCIOT,
peakuus >TepuUKaINK), MoydeHne U npuMeHenue. CTeapuHOBas M OJEUHOBAS KUCIOTHI
KaK MpPeJICTAaBUTEIN BBICHIMX KapOOHOBBIX KHUCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, MX MOIOIICE JICHiCTBUE.



CrnoxHble 3(pUpbl KaK MIPOM3BOAHbBIE KAPOOHOBBIX KUCIOT. I'MAPOIN3 CIOKHBIX (PUPOB.
Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas poib >KUPOB.

VYrneBoasl: coctaB, KiaccuUKALMs YIIAEBOJOB (MOHO-, MU- M ToJMcaxapujbl). [roko3a —
IpOCTEHIIMI MOHOCAaxXapHJl: 0COOEHHOCTH CTPOCHMSI MOJEKYJbl, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3auMmozelctBue ¢ ruapokcuaoM meau(ll), okucieHne aMMHUayHBIM pPacTBOPOM
okcunma cepedpa(l), BoccraHoBiIeHUE, OpOXKEHHE TJIIOKO3bl), HAXOXKICHHE B MPHUPOJE,
NpUMEHEeHue, Onosiornueckas poib. orocunrtes. Opykro3a Kak M30MeEpP TITFOKO3HI.

Caxapoza — npedcmagumenb Oucaxapuoos, 2uopoau3, HAX0X4COeHue 6 npupooe u
npumeHeHue.

Kpaxman u memironos3a kak IpupoHbie moaumepsl. CTpoeHne Kpaxmaia U [EeJUTI0I03bI.
duznyeckue U XMMUYECKUE CBONCTBA KpaxMaia (TUAPOJIN3, KAUECTBEHHAs pEaKL sl C HOA0M).

JKcNepuMeHTaIbHbIe MeTOAbI M3y4YeHHsI BellleCTB M UX IpeBpale Hui

IIpoBenenue, HaOIOICHNE U ONMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE CIUPTOB,
KaueCTBEHHBIE PEAaKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHHE ATaHoja okcuaoMm meau(ll)),
MHOTOaTOMHBIX CIIUPTOB (B3auMoJielicTBHE IHIepruHa ¢ ruapokcuaom Meau(ll)), anbaernios
(oxucieHne amMMmHuauHbIM pacTBopoM okcuga cepedpa(l) u  rmuapoxcupom  meau(lIl),
B3auMoJielicTBUEe Kpaxmana ¢ uojoMm). IlpakTuyeckasi padora Ne 2. CpoiicTBa pacTBOpa
YKCYCHOM KHCIIOTHI.

PacuéTHbIe 3aga4n

Bbruncnenuss mo ypaBHEHHI0O XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HUCXOIHOI'0 BfEIICCTBa HJIU Hpo;[yKra peaKLII/II/I II0 U3BCCTHBIM Macce, O6'béMy, KOJII/I‘-ICCTBy
OJIHOTO M3 UCXOJIHBIX BEILECTB MJIM MPOJIYKTOB PEAKIIUH ).

A3oTcoepkalme OpranuyecKue coeanHe Hus

Amunvl. Memunamun u aumuiun: cocmas, cmpoenue, @uUUecKue U Xumudeckue
ceolicmaea (2openue, 83aumooeticmsue ¢ 6000 U KUCIOMAMU).

AMHMHOKUCIIOTBI Kak aMQOTEpHbIC OpraHW4YecKue coenuHeHus. Dusnveckue WU
XUMHUYECKHE CBOMCTBAa aMHUHOKHCIOT (Ha TpUMepe IIHIMHA). buonormdeckoe 3HaueHUE
aMHHOKHUCIOT. [lenTu sl

Benku kak mpupoaHbIE BHICOKOMOJEKYISIpHBIE coenuHeHus. [leppudnas, BTopuyHas
TpeTUYHas CTPYyKTypa OenkoB. XUMHYECKHE CBOWCTBA OENKOB: TUAPOIHU3, JEHATypallus,
KaueCTBEHHbIE PEaKLMU Ha OEJIKH.

JKcnepUMeHTAIbHbIE MeTO/AbI H3y4YeHHsI BellleCTB M UX Ipe Bpalle HUii
Habmonenne m onmcanue JIEeMOHCTPAIlMOHHBIX OMNBITOB: JEHATypanus OENKOB IpH
HarpeBaHUM, LIBETHBIE PEAKIIUU OCJIKOB.

BbicokoMoJIe Ky IsIpHbIE CO€TUHE HUS

OCHOBHBIC TIOHSTHSI XHMHHU BBICOKOMOJICKYJISIPHBIX COSIUHEHUN: MOHOMEp, TOJIMMED,
CTPYKTYPHOE 3BEHO, CTCIICHb IMOJMMEPH3AINU, CPEIHssT MOJIeKylsipHas Mmacca. OCHOBHBIC
METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHUHN — MOJUMEPH3aIUs U MTOJTHKOH ICH CAITH L.

Ilnacmmaccwl  (nonusmuien,  NOAUNPONUTICH, — NOJUBUHUIXAOPUO,  HOTUCMUPOTL).
Hamypanonolii u cunmemuyeckue kayuyku (0ymaoueHosbwlil, X10pONpeHo8blll U U30NPEHO8bl).
Bonokna: namypanvnvie (X10nok, wepcms, WéNK), UCKYCCMBEHHblE (AYemamHoe 60JI0KHO,
8UCKO3a), cuHmemudecKkue (Kanpox u i1décam).

JKcnepuMeHTAIbHbIE MeTO/AbI H3YYeHHUsl BeIeCTB M MX MpeBpalLie HHii
O3HakomiieHne ¢ oOpaslamMu HPUPOJAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,

Kay4yKOB.



MexnpeaMeTHbIE CBSI3H

Peanuzanust MexnpeIMETHBIX CBA3€d NIpU  H3Y4EHUU oOpraHuueckod xumuus 10
KJIacCe OCYILIECTBIISIETCS] Yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAy4HbIX MOHATHH,
TaKk W TOHATHMN, SBIIOIMXCS CHCTEMHBIMM JUIS OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-
HAy4yHOI'O LIUKIIA.

OOume ecTecTBEHHO-HAyuyHble MOHSATHUSA: SBJICHHE, HAy4HBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHUHTE3, KIacCu(UKalUMs, MNEePUOJUYHOCTb, HaOJIIOJIEHNE, H3MEpPEHUE,
9KCIIEPUMEHT, MOJEIUPOBAHUE.

®usnka: Marepus, SHEPIUs, Macca, aTOM, DJJEKTPOH, MOJCKYyJad, JSHEPreTUYECKU
YPOBEHbB, BEILIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHUE BEILIECTBA, (M3NUYECKUE BETMUUHBI U
€AMHULBI UX U3MEPECHUS.

buonorus: xwierka, opranusM, 6rocdepa, 0OMEH BEIIECTB B  OpraHu3Me,
doTrocuHTE3, OMOJIOTMUECKH AKTHUBHBIE BellecTBa (OENKH, YITEBOIBI, >KUPBI, (EPMEHTHI).
['eorpadms: MHUHEpalbl, TOpPHBIE TOPOABI, IIOJIE3HBIE  HCKOIaeMble,  TOIUJIHBO,
pecypesl.

TexHonmorus: NHILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO IIUTAHUSA, MOIOLIME
CPEICTBA, JICKAPCTBEHHBIE M KOCMETHYECKUE IIperapaThl, MaTepuaabl U3 MCKYCCTBEHHBIX U
CUHTETHUYECKHUX BOJIOKOH.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA30OBAHUSA
JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBAHMS K pe3ylbTaTaM OCBOEHHUS OOy4JaroIMMUCS
IpOrpaMM CpeHero ooIero o0pa3oBaHust (JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM).
Haydno-meTomuueckoii OCHOBOWM Uil pa3pabOTKU TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHMS
IpOrpaMM CpeIHEro O0IIero 00pa3oBaHuUs SABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO0I.

B cooTBeTCTBMM C CHUCTEMHO-JAEATEIIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3ynbTaTOB OCBOEHHUsSI IpenMeTa «XUMHS» Ha YPOBHE CpeAHero ooOmero oOpa3oBaHUS
BBIJICJICHBI CJIECAYIOIIME COCTABIISIOLIE:

OCO3HaHHE OOYyJarOUMMUCS POCCUHCKON IpakJaHCKOM MIEHTUYHOCTH — I'OTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEEIICHUIO;

HaJIMYMe MOTHBAIIUU K OOY4EHHIO;

L[€JICHAIIPABJIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIECHUMN JTMYHOCTU HAa OCHOBE KIIFOYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAUIHi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YaroIMXCsi PyKOBOICTBOBATHCS B CBOEH JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IPUCYLIIMMHU LIEJIOCTHOM CHCTEME XUMHYECKOTO
00pa3zoBaHUs;

HaJIMuue IMPaBOCO3HAHMUS SKOJIOTMYECKOW KyIbTYphl M CIIOCOOHOCTH CTAaBUThH L€JIU U
CTPOUTH KU3HEHHBIE TJIAHBI.

JIn4HOCTHBIE PpE3yAbTaThl OCBOEHUS IpeAMeTa «XUMHSD» JIOCTHTAlOTCS B €IUHCTBE
y4eOHOH M BOCHHUTATENbHON [JESITENbHOCTH B COOTBETCTBUU C TYMaHHCTUYECKUMH,
COLIMOKYJIbTYPHBIMM, JIyXOBHO-HPAaBCTBEHHBIMM I[€HHOCTSIMM M UJ€alaMUd POCCUICKOIO
IPaKAAHCKOTO OOIECTBa, NMPUHATHIMH B OOIIECTBE HOPMAaMU U IPaBUJIAMHU I1OBEICHMUS,
CHOCOOCTBYIOIIMMH ~ MpOLECCAaM  CaMOIIO3HAHMS, CaMOpPa3BUTHS M HPABCTBEHHOIO
CTaHOBJICHHS IUYHOCTH OOYJarOIXCS.

JIMYHOCTHBIE Pe3yJabTaThl OCBOEHUS MpeaMeTa «XUMUD» OTPaXkatoT CHOPMUPOBAHHOCTh
OTbITa TIO3HABATEIBHONM M TPAKTUYECKON JNEATENBHOCTH OOyJaloumXxcs IO pealn3aluu
HNPUHSATHIX B OOIECTBE LIEHHOCTEN, B TOM YHCJIE B YACTHU:



1) rpasaanckoro BoCHHTAHMS:

0CO3HAHUA 00YJAIOUMMHUCS CBOMX KOHCTHTYIIMOHHBIX IIPAaB U OOSA3aHHOCTEN, yBAXKEHHUS
K 3aKOHY H TIPaBOTIOPSIIKY;

TPEICTABICHUS O COLMAIBHBIX HOPMAX M MPABHIAX MEKIHYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JIEATENIBHOCTH IIPH CO3JaHMH ydeOHBIX
MPOCKTOB, PEIICHUM Yy4eOHBIX M [O3HABATEIBHBIX 33/a4, BBINOIHCHHH XUMHYECKHX
SKCTIEPHMEHTOB;

CIIOCOOHOCTM MMOHHMMATh W NPUHUMATh MOTHBBI, HAaMEpPEHUs], JIOTUKY U apryMEHTbI
JPYIUX IpPU aHAJIU3€ Pa3InUHbIX BUJIOB yU€OHOU NEATENIbHOCTH;

2) NaTpuOTHYECKOro BOCIHHTAHMS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEYECTBEHHOMU
XUMUH;

YBOKEHUS K MPOIIecCy TBOPUYECTBA B OOJACTH TEOPHH U MPAKTUUYECKOTO MPUMEHEHUS
XAMHH, OCO3HAHUSI TOTO, YTO JIOCTHKEHUS HAYKU €CTh PE3YNbTAT JUIUTEIbHBIX HAOMIOACHUH,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/a YUEHBIX U MPAKTHKOB;

WHTEpeca M TI03HABATEJIbHBIX MOTHBOB B IMOJYYCHUU U TMOCICAYIOIIEM aHAJIN3e
MHQOpPMAIINHU O TIEPEOBBIX JOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyX0BHO-HPABCTBEHHOTO BOCIHTAHMSI:

HPaBCTBEHHOIO CO3HAHU S, dTUYECKOTO IIOBEICHMUS;

CIIOCOOHOCTH OLIEHHMBAaTh CUTYallud, CBSI3aHHbIE C XUMHYECKMMM SBICHUSAMH, U
IIPUHUMATb OCO3HAHHBIC PEIICHUs, OPUEHTHUPYICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE ITOBEICHHME M IOCTYIIKM CBOMX TOBApPUUIEH C IMO3HIUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEACTBUI ITUX ITOCTYIIKOB;

4) ¢opMHupOBaHHsI KYJIbTYpPbI 310POBbSI:

MOHUMaHUsI [IEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KH3HU, HEOOXOAHMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3UUECKOMY U MICUXUUYECKOMY 3/I0POBEIO;

coOmroieHnst mpaBuJI 0€30MacHOrO OOpalieHUs C BEIIECTBAaMU B OBITY, MTOBCETHEBHOU
JKU3HU U B TPYJIOBOM JIEATENFHOCTH;

MOHUMAHUS IICHHOCTH IPAaBWJI WHIUBHUAYAJIBHOTO M KOJUIEKTHBHOTO 0€301acHOro
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIMX 3J0POBBIO U KU3HHU JIFOJICH;

OCO3HAHHUS TMOCJEICTBUM U HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS aTKOTOJIS,
HapKOTUKOB, KypeHU);

5) TpynoBoroe Bocnuranus:
KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBCKON ACSITETLHOCTH,
OOLIECTBEHHO MOJIE3HOH, TBOPUECKON U JPYITUX BUJAX IAEATEIBHOCTH;
YCTAaHOBKM Ha aKTUBHOE YYacTHE B pPEUICHUU MPAKTHUUYECKUX 3aJad COLMAIbHOM
HaIpPaBJICHHOCTH (B paMKaX CBOETO KJIAcCa, IIKOJIbI);
UHTEpeca K  MPaKTUYECKOMY U3Y4CHUIO npodeccuii Pa3IM4HOrO pona,B T
YBKEHUS K TPYAY, JIOASIM TPyAa U pe3yabTaTaM TPYIOBOH AEATEIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MHAMBUIYATbHON TPACKTOPHUU OOpa30BaHUS,
Oynymel mpodeccuy U peaau3alui COOCTBEHHBIX )KU3HEHHBIX TJIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIOCOOHOCTEN K XMMHUM, HHTEPECOB M MOTPEOHOCTEH 001IeCTBA;

6) IKOJOI'HY€CKOro BOCIIMTaHUA



JKOJIOTMYECKU  I1€JIeCOO0pa3HOro  OTHOLIEHUS K  OPUPOAE, KaK  HCTOYHUKY
CYILIECTBOBAHMS JKU3HU Ha 3eMIIE;

NOHMMAaHMUs  IIOOAJBHOTO  XapakTepa  JKOJIOTMYECKMX  MpoOjeM,  BIUSHUSA
SKOHOMHUYECKHX MPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIBHOM Cpe/bl;

OCO3HaHHUS HEOOXOJUMOCTH MCIIOJNb30BaHUS JOCTHIKEHUN XUMHUM [UI pelleHUs
BOIIPOCOB PaIlMOHAIBHOIO MPUPOA0NO0JIb30BAHMUS,

AKTUBHOTO HENPUATUS JECHCTBUM, IPUHOCSIIIMX BPEA OKPYXKAIOLIEH MPUPOJHON cpere,
YMEHMS IPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTNYECKUE TTOCTAEICTBUS MPEANPUHUMAEMbIX
JENCTBUI U IIPENOTBPALLATD UX;

HaJIM4Msl PA3BUTOrO HKOJOTMYECKOIO MBIIUIEHUS, JKOJOTMYECKOM KYJIBTYpPbI, OIIbITa
JESTEIBHOCTH  DKOJIOTUYECKOM HAIpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBAaTbCSI HMH B
NO3HABATEJIbHON, KOMMYHUKATMBHOM M COLIMAIBHOW MPAaKTUKE, CHOCOOHOCTH W yMEHHS
AKTUBHO TIPOTHBOCTOSTH HACOJIOTHH XeMOo(oOuu;

7) HeHHOCTH HAYYHOTO TO3HAHMUSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPaKTUKH;

NOHMMAaHUs CHEUM(PUKA XUMHUM KaK HayKH, OCO3HaHUsS €€ posin B (OPMUPOBAHUU
pallMOHAIBHOTO HAYYHOTO MBIIDIGHHS,  CO3MaHUM  IEJIOCTHOTO  IPEACTaBJICHUS 00
OKpYXKAlollleM MHUpE KakK O €AMHCTBE MNPHUPOAbI M YEIOBEKa, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M pelieHrny MpodsieM COXpaHEHUs TPUPOJAHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0CO00M 3HAYMMOCTU XUMHUHM JJISi COBPEMEHHON NUBUIU3ALUU: B €€
TYMaHUCTHYECKON HANPaBICHHOCTH W BAXHOW POJIM B CO3MaHWU HOBOW 0a3bl MaTepUAIbHOM
KYJIBTYpBl, pELIEHUH TI00AIbHBIX MpoOieM YCTOWYMBOTO pa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, JHEPreTUUYECKOM, THUIIEBOM U HKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, 00ECIEUeHUN YCIOBUN YCHEIHOTo TpyJda W SKOJOTMYECKH KOM(POPTHOM >KHU3HU
Ka)KJIOr0 4jeHa OOIIEeCTBa;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHHUs CYIIHOCTH METOAOB ITO3HAHUs,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJy4aeMble 3HAHUS
JUIs aHalu3a U OOBSCHEHUs SIBJICHHMI OKPYKAIOLUET0 MHUpa M IPOUCXOAANMX B HEM
U3MEHEHUH, YMEHHUs JeaTh OOOCHOBAHHBIEC 3aKIIOYCHHS Ha OCHOBE HAYYHBIX (PAKTOB U
MMEIOIIMXCS JaHHBIX C LEJBIO IMOJYy4eHUsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCIOJB30BATh XUMHUUYECKAE 3HAHUS JUIS PEIeHUs
npo0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIIHSIX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATEIIBCKOM IS TEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHUIO M CaMOOOpPA30BAHHIO, K
AKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM MO XHMHUH B COOTBETCTBUHU C IKU3HEHHBIMU
MOTPeOHOCTSAMMU

UHTEpeca K OCOOCHHOCTSAM Tpyda B pa3mHYHBIX chepax mpodecCuoHaIbHON
JeSITEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHHS Y4eOHOro mpenMmera «XHMHs» Ha YpOBHE
CpemHero o0Imero o0pa3oBaHus BKIIOYAIOT:

3HauYuMbIe i1 (POPMHPOBAHHS MHUPOBO33PEHHS OOYJAIOIMXCS MEXIUCIUILIMHAPHbBIS
(MEXIIpeIMETHBIE) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIME IEJIOCTHOCTh HAYYHOW KapTHHBI
MHpa M crnenu(uKy METOJOB IO3HAHMS, MCIOJB3YyeMbIX B €CTECTBEHHBIX HayKax (MaTepwus,
BEIIECTBO, JHEPIUs, SBICHUE, MPOIECC, CHCTEMa, HAy4YHBIH (JaKT, MPUHIIMI, THUIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIel0BaHUe, HAOII0JEeHUE, U3MEPEHHE, IKCIIEPUMEHT U
Apyrue);

yHUBEpCcalbHble  ydeOHBbIE  JelcTBUS  (IO3HaBaTelIbHbIE,  KOMMYHHMKATHUBHBIE,
perynstuBHble), oOecneunBaronme (GopmMupoBaHHe (QYHKIUOHAIBHOW TIPaMOTHOCTH H
COLMAJIbHON KOMIETEHIIMH O00YJaroIXcs;

CIOCOOHOCTh ~ OOY4arOIMXCSl ~ MCIIOJIB30BaTh  OCBOECHHBIE  MEXKIAMCLMILUIMHAPHBIE,
MHPOBO33pPEHYECKUE 3HAHUS W YHUBEpCaAJbHbIE y4eOHBIC NEHCTBHS B IMO3HABATENBHOW M
COLMAJIbHOM MPAKTHKE.

MeranpenmeTHble pe3yabTaTbl OTPa)KAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU Y4eOHBIMU
I103HABATEJIbHBIMA, KOMMYHUKAaTUBHBIMU U PETYISITUBHBIMU JE€HCTBUSAMM.

Ilo3HaBaTe/ibHBbIE YHHBepCajibHble yueOHblIe eHCTBHS
Ba3oBble Jornueckue neiicTBuUA

CaMOCTOATENBHO (OPMYIMPOBATh W aAKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONPENENATh 1ENN JACITEIIbHOCTH, 3ajaBasi MmapameTpbl U KPUTEPUU HX JOCTHKECHUS,
COOTHOCHUTH pe3y.HI>TaTBI ACATCIIBHOCTHU C IIOCTaBJICHHBIMU IICJISAMHU,

HCIIOJB30BATh MPU OCBOECHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBILIUIEHUSI — BBIICISTH
xapaKrepHme HpH3HaKI/I HOHS[TI/Iﬁ 158 yCTaHaBJ'II/IBaTI) X B3anMMOCBsI3b, HWCIIOJB30BATH
COOTBGTCTBYIOH_[I/IG IIOHATHU A I OG'LSICHCHI/ISI OTACIIBHBIX q)aKTOB 158 ﬂBJIGHI/II\/'I;

BHIOMpATh OCHOBAHUS W KPUTEPHHU A KIaCCH(UKAIIUKA BEIIECTB W XUMHYECKUX
peaKuuii;

YCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXKAY H3y4a€MbIMU SBJICHUSIMU;

CTPOUThH JIOTUYECKHE PpACCY)KICHUs (MHIYKTUBHBIE, ACIYKTHUBHbBIE, IO aHAaJOTHH),
BBISABJIATH BaKOHOMepHOCTI/I 158 HpOTI/IBope‘-II/ISI B paCCManI/IBaeMI)IX SABJICHU X, (1)0pMyJII/IpOBaTI>
BBIBOJIBI M 3aKITFOUCHHS,

HpI/IMeHSITI) B HpOHCCCC IIO3HAaHMHI, I/ICHOJ'IB?;}’GMBIG B XUMHHU CUMBOJIMYCCKUC (3HaKOBI)IC)
MOJIeNH, TMPeoOpPa30BBIBATh MOJEIBHBIE MPEICTABICHUS — XWMHUYECKHUH 3HAK (CMMBOIN)
JJIEMEHTa, XUMHYecKas ¢opMysia, ypaBHCHHUE XUMHUYECKOM pEaKIuu  — TPU PEIICHHH
y‘-IGGHBIX IIO3HABATCJIIBHBIX H HpaKFI/I‘IGCKI/IX 3aaa4, HpI/IMeHSITB HAa3BaAaHHBIC MOIACJIBHBIC
MPEACTABJICHUS JUISl BBISIBICHUS XapaKT€PHBIX MIPU3HAKOB M3y4aeMbIX BEILECTB U XUMUYECKUX
peaKiuid.

Ba3oBble uccienoBareLCKHE e iCTBHA:

BJIAJICT HaBbIKAMH CaMOCTOATCIBHOIO IINIAaHWPOBAHUA MW TMPOBCACHHA YYCHHUUCCKHUX
JKCIIEPUMEHTOB,  COBEpILIEHCTBOBaTb  yMEHHMS  HalmogaTh 3a  XOAOM  Ipoliecca,
CaMOCTOSITEIbHO MPOTHO3MPOBATh €ro pe3yabTar, (GopmMyaupoBaTh OOOOIIEHUS U BBIBOIbI
OTHOCHUTEJBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIEIOBaHMS, COCTABIATh OOOCHOBAHHBIM OTUET
0 MPOJICITAaHHOM paboTe;

IpUOOpEeTaTh OMBIT YYEHUUYECKOH HCCIe0BaTeIbCKOW M IMPOEKTHOH JEATeNbHOCTH,
MPOSIBJIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IOMCKY METOJOB pelUleHUs
IMMPpaKTU4YCCKUX 3a/ia4, IPUMCHCHUIO Pa3/JIMYHbIX MECTOJ0B ITIO3HAHUS.

Padora ¢ undopmanmeii:

OPUEHTHPOBAThCS B PAa3IUYHBIX MCTOYHHUKAX HWHQOpManuu (HAy4HO-TIOMYJspHAs
JUTEpaTypa XUMHYECKOTO COJIep’KaHUs, CIpaBOYHble Mocolus, pecypcsl HWHTepHera),
AQHAJIM3UPOBATh HHQOPMALMIO PA3TUYHBIX BHAOB M (JOpM TpeACTaBICHHS, KPUTHYCCKH
OILICHUBATH €€ I0OCTOBEPHOCTh U HENIPOTHBOPEUYNUBOCTH;

(dopMyaMpoOBaTh 3aMpochl U MPUMEHATh PA3IUYHBIE METOJbl MpPH IMOUCKE M OTOOpE



uH@opMalu, HeoOX0IMMOH Ui BBIITOJIHEHUS YUeOHBIX 3a/1au ONPEeIEHHOIO TUIIA;

MPHOOPETATh OIBIT UCIOIB30BAHUS NH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIBHO ~ BBIOMpAaTh ONTHMaNbHYIO (OpMy TpeACTaBIeHHS WHGOpMaAIUu
(cxeMbl, TpadUKH, TUArpaMMBbl, TAOIUIIBI, PUCYHKH H JAPYTHC);

UCIIONIb30BAaTh HAYYHBIM S3bIK B KAueCTBE CPEACTBA MNpPH pPabdOTE € XUMHUYECKOU
uHopMaluel: TPUMEHATh MEXMIpeaMeTHble ((pu3nyeckue W MaTeMaTU4yecKue) 3HAKH U
CHMBOIJIBI, (POpMYITBI, a0OpeBUATYpBI, HOMEHKIIATYDY;

UCIIOJIb30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBAHATIISAHOCTH.

KomMMyHuKkaTHBHBIC YHHUBepcaJbHble y4eOHbIE HeiCTBHA:

3a7aBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOW TeMbl B XOJA€ Juayora W/uiu
JMCKYCCHM, BBICKa3bIBaTh UJAEU, (QOPMYIHpPOBATH CBOU TNPEIIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHU A npe)momeHHoﬁ 3a1a4n,

BBICTYIIATh C IIPE3CHTALIMEH PE3YJIbTaTOB IT03HABATEIBHON AEATEIBbHOCTH, MOJIY4YEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHMKAMU IIPU BBIMOJHEHHH XMMHYECKOIO
AKCIIEPUMEHTA, NMPAKTUYECKON pabOThl MO MCCIECJOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro mnpoekra U (OpPMYIHUPOBATH BBIBOJBI 110 pe3ylbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHUHN MYTEM COTTIaCOBAHUS TTO3UIIMH B X0€ 00CYKIEHUS 1 0OMEHAa MHEHHSIMU.

PeryasiTuBHbIe YHUBepCAaJibHble yueOHbIE JeHCTBUSA

CaMOCTOATEIBHO TIJIAHUPOBATH U OCYILECTBJISITH CBOIO MO3HABATENBHYIO NEATEIHLHOCTD,
ompenenss e€ 1Ueau U 3aJa4d, KOHTPOJIUPOBATh M MO Mepe HeoOXOIMMOCTH KOPPEKTUPOBATh
npejJiaraéMblid aJIrTOPUTM JIEHCTBUN MPU BHITIOJHEHUH YYEOHBIX U MCCIIEIOBATEIBCKUX 3a1a4,
BBIOMpATh Hanbonee dPhEeKTUBHBIN CIOCOO UX pelIeHUs ¢ YYETOM MOTydYeHUs] HOBBIX 3HAHUUN
0 BEIIECTBAX U XUMHYECKUX PEAKIUSIX;

OCYLIECTBJISITH CaMOKOHTPOJIb CBOEH JEATEIbHOCTM Ha OCHOBE CaMOaHalu3a U
CaMOOIIEHKHU.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHUSA Kypca «OpraHuyeckass XUMHUsD) OTPaKaroT:
c(OpMUPOBAHHOCTh MPEACTABICHUI O XWMHYECKOW COCTABIISIONIEH €CTeCTBEHHO-HAY4YHOMN
KapTUHBI MUpPA, PO XUMHH B MO3HAHUU SBICHUU MPHUPOABI, B GOPMUPOBAHUY MBIIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIMMOHM Misi peleHus
NPAKTHYECKUX 337ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUSIK CBOEMY 3/I0POBBIO U
NPUPOJHON Cpene;

BJIAJICHUE CHUCTEMOM XMMHMYECKMX 3HAHUM, KOTOpPAs BKIIOYAET: OCHOBOIIOJArarolye
MOHATHS (XMMUYECKHH OJIEeMEHT, aToM, OJIJIEKTpOHHas o000J0YKa aroma, MOJeKyna,
BAJICHTHOCTh,  DJICKTPOOTPHUIIATEIILHOCTh, XUMHYECKash CBs3b, CTPYKTypHas (Qopmymna
(pa3BépHyTas W COKpalEHHas), MOJb, MOIIIPHAS Macca, MOJSAPHBIA OO0BEM, YIIEepOIHBII
ckener, (DyHKIIMOHANbHAS TPYIa, paguKand, H30MEpHs, W30MEpPhl, TOMOJOTHYCCKHH psf,
TOMOJIOTH, YITIEBOJOPO/BI, KACIOPOA M a30TCOIAEpKalMe COCIAUHEHUS, MOHOMEDP, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIPHbIE COCAUHEHHUs); TEOpPUM U 3aKOHBI (Teopus
CTpOeHHsI opraHuyeckux BemecTB A.M. byrnepoBa, 3aKOH COXpaHEHHMS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUI S3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JIEKALME B
OCHOBE TTOHUMAaHUS MPUYUHHOCTH U CHCTEMHOCTH XHMHYECKUX SIBJICHHUU, (DAKTOIOTHYECCKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJy4CHUH U O€30MaCHOM HCIOJIh30BAaHUU BAKHEWUIIMX
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JIEATEILHOCTH YETIOBEKA;

chOpMHUPOBAHHOCTH ~ YMEHUM  BBISBJIATH ~ XapaKT€pHbIE  TMPU3HAKU  TOHSTHIA,



YCTaHABIMBATh HUX  B3aUMOCBA3b,  MCIIOJIB30BaTh  COOTBETCTBYIOILME  IIOHATHUA IIPU
OIIMCAaHUU COCTaBa, CTPOCHMS U IIPEBPALEHUN OPraHUYECKUX COCTUHEHHU;
c(opMHPOBAHHOCTh YMEHUHU UCIIOJIB30BATh  XUMHYECKYIO CUMBOJIMKY JUIS
COCTaBJIGHUS MOJIEKYISAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpal€HHOH) Qopmymn
OpPraHMYECKUX BEILECTB U YPABHCHUN XMMHYECKUX PEaKUii, U3rOTaBIMBATh MOACIN MOJIEKYI
OPraHUYECKUX BEILIECTB Ul MIUTIOCTPALlUA UX XUMHUYECKOTO U IIPOCTPAaHCTBEHHOI'O CTPOCHHS;

cOpMHUPOBAHHOCTHL ~ YMEHHH  yCTaHaBIMBAaThb  MPUHAAICKHOCTh  H3Y4EHHBIX
OpPraHUYECKUX BEIIECTB MO WX COCTAaBY U CTPOCHUIO K OMPENeNEHHOMY KIAcCy/Tpymie
COEIMHEHUM (yrnmeBomopobl, KUCJIOPOJ u a30Tco/IepIKalIye COEJIMHEHUS,
BBICOKOMOJICKYIISIPHBIC COCTUHEHHUS), TaBATh UM Ha3BaHUS 10 CHCTEMATHYECKOMHOMECHKIIATYpPE
(IUPAC), a takke MpUBOAWTH TPUBHAIbHBIE HA3BaHUS OTAEIBHBIX OPraHUYECCKUX BECILIECTB
(3THIICH, TPOITHJICH, alleTUIICH, STWICHIJIMKOIb, TIIHIIEPUH, (PeHO, POpMaTbICTHIl, alleTaTbIACTH ]I,
MypaBbHHAas KUCIOTA, YKCYCHAsI KUCJIOTa, OJIEMHOBAs KUCJIOTa, CTeApUHOBAs KUCIIOTa, TIIIOKO03a,
bpyKTO3a, Kpaxmall, IeJUTI0I103a, TIIHIHH);

chOpMUPOBAHHOCTh YMEHUSI OMPENENSITh BUIbl XUMHYECKOW CBS3M B OPraHMYECKUX
COEIMHEHUSX (OMUHApPHBIE U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJOXKEHUS TEOPHUU CTPOSHUS OPTaHHMYECKUX
BemecTB A.M. byriepoBa st 0OBSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

cOpMUPOBAHHOCTh yMEHUU XapaKTepu30BaTh COCTaB, CTPOCHHUE, (GU3UYECKHE U
XAMUYECKHE CBOWCTBA THUIMHYHBIX MPEACTABUTEICH pa3IMYHBIX KIACCOB OPTraHUYECKHUX
BEIECTB (METaH, dTaH, ATUJICH, MPOMUJICH, alleTHIeH, OyraaueH-1,3, MmetunOyraaueH- 1,3,
OCH30J1, METAHOJI, 3TaHOJI, STUJICHTINKOIb, TIUIEPHH, (DSHOJ, aleTaabAerul, MypaBbiHas U
VKCYCHasl ~ KHACTOTHI,  IJIIOKO3a, Kpaxmal, [eJUII0JIo3a, aMHHOYKCYCHas  KHCIIOTa),
WJUTIOCTPUPOBATh TCHETHYECKYI0 CBS3b MEKIY HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX
XUMUYECKHX PEAKIHNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHHUKH YIIIEBOIAOPOTHOTO CBHIPHS
(Herb, MPUPOAHBINA Ta3, Yrojib), CIOCOOBI UX MEpepaboTKU U MPaKTHUUYECKoe MpHUMEHEHUe
MPOIYKTOB TIepepabOTKH;

cOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHUS MO XUMHUUYECKUM YypPaBHEHUSIM
(Maccel, 00BEMa, KOJIMYECTBA MCXOJHOTO BEINECTBA MIIM IMPOJIYKTa PEAKIUU 10 HU3BECTHBIM
Macce, OOBEMY, KOIMYECTBY OJHOTO W3  HCXOAHBIX  BEIIECTB WJIH MPOIYKTOB
peakiun);

cOpMHUPOBAHHOCTh YMEHHUH BIAJAETh CUCTEMOW 3HAHUKW 00 OCHOBHBIX METOAAX
HAay4HOTO IO3HAHUS, MCIOJB3YyeMbIX B XUMHUU MPH H3YYCHHH BEIUIECTB M XUMHUYECKHUX
sBIIeHU  (HaONMOJIeHWe, W3MEpPEeHHE, OSKCIIEPUMEHT, MOJCIMPOBAHUE), HCIOIL30BATh
CUCTEMHbIE XUMHYECKWE 3HAHUSA JUISI TPUHATHS pEIIeHUH B KOHKPETHBIX >XU3HEHHBIX
CUTYAITUsIX, CBSI3AHHBIX C BEIIECTBAMH U MX IPUMEHCHHEM,;

c(OpMHUPOBAHHOCTh YMEHUU co0uo1aTh npaBujia  TOJB30BAHUS
XAMHAYECKOW  TOCYIOH M JIaOOpaTOpPHBIM OOOPYIOBAHHEM, a TAKKe MpaBUiia OOpaIieHus C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKUMSIMHU IO BHITTOJIHEHUIO JTaOOPAaTOPHBIX XUMHUYECKUX
OITBITOB;
c(hOpMHUPOBAHHOCTH yMEHUHN NJIaHUPOBATh U BBIMOJTHATh XUMHYECKUN
IKCIIEPUMEHT (TIPEBpAICHUS OPTAHUYCSCKUX BEIICCTB IIPH HArpeBaHUU, MOydeHUE dTHIICHA U
U3Yy4eHUE €TO CBOWMCTB, KAUECTBEHHBIC PEAKIUH OPTaHUYECKUX BEILIECTB, JACHATYpalus OEIKOB
IpU HarpeBaHWM, I[BCTHBIC PEAKIMU OCIIKOB) B COOTBETCTBHH C IPABHIIAMU TEXHUKA
0e30macHOCTH MNpu  OOpalleHMM C BEIIeCTBAMH M J1a0OpaTOpHBIM  000OpYIOBaHUEM,
NPEICTaBIATh PE3YIbTaThl XMMHUUYECKOTO OSKCIIepuMeHTa B ¢opMe 3amucu YpaBHEHHUH



COOTBETCTBYIOIMX peakuui u GopMyaupoBaTh BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATh XUMUYECKYIO HHGopMaIuio,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpefcTBa MacCOBOM MHGpopMauu, IHTepHET U IpYrux);

cOpPMHPOBAHHOCTh YMEHHMH CcOOMIO/IaTh MpPaBHJIa SKOJOTHUYECKH I1€JIeCO00Pa3HOro
NOBE/EeHUsl B OBITY W TPYIOBOW [EATEIBHOCTH B LEISAX COXPAHEHMsS! CBOETO 3JI0POBbS U
OKpY)KaIOILlel PUPOJHON Cpelibl, 0CO3HABATh OMACHOCTh BO3/IEHCTBHS HA KUBbIE OPraHU3MBbI
OTpe/ieIEHHBIX OPraHUYECKUX BEILIECTB, MOHMMas cMbica mokazarens [IJK, moscHaTs Ha
pUMepax crocoObl YMEHbIUIEHUS U MPEAOTBPAIICHUS UX BPEIHOIO BO3/AEHCTBHS HA OPraHU3M
4eJI0BEKa;

JUIl OOYyJaroIMXCsl C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 370POBBS: YMEHHE NPUMEHSATh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEUICCTB U XUMUYECKUX SBICHUI.

TeMaTH4eCcKkoe IJIAHUPOBaHUE

10 knace
Tema KoiuyecTBo | DeKTpoHHBbIE
4acoB (undpossbie)
o0pa3oBarTe/bHbIE
pecypcebl
TeopeTnueckre OCHOBBI OPTAHUYECKON XUMHUHU 34 httpz//college. ru/himiya/

http //Awww.chemnet.ru
http://experiment.edu.ru
http//school-
sector.relarn.ru/nsm/
http://him-school.ru

VYTI1eBOI0POIBI 134 http://college.ru/himiya/
http://www.chemnet.ru
http//experiment.edu.ru
http://school-
sector.relarn.ru/nsm/
http://him-school.ru

Kucnopozcoaepxaime opraHHuecKie 13 http//college. ru/himiya/
COCIMHEHUS http://www.chemnet.ru
http//experiment.edu.ru
http//school-
sector.relarn.ru/nsm/
http://him-school.ru

AzoTcozepkalme opraHu4ecKue coeTuHeHus.. (3 3u http//college.ru/himiya/
qaca) http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/
http://him-school.ru

BbICOKOMOJICKYISIPHBIE COCTUHCHHUS. 2y http//college. ru/himiya/
http://www.chemnet.ru
http://experiment.edu.ru
http//school-
sector.relarn.ru/nsm/
http://him-school.ru

Utoro 34 4y
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