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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XMMHHM Ha ypOBHE CpeaHEro oOmiero obpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanuny, TpeOOBAaHWUN K pe3ynbTaTaM OCBOCHHS (QeaepaabHOil 00pa30oBaTEIHHOM
nporpamMmbl  cpefHero obmiero  oopazoanusi  (POIl  COQO), npencTaBiIeHHBIX B
®denepalibHOM rocynapcTBeHHOM obOpaszoBaTenbHOM crannapre COO, ¢ yuérom Konnenunu
nmpenojaBanus y4eOHoOro mpenMera «XuMHUS» B 00pa30BaATEIbHBIX  OpTraHU3AIUSX
Poccuiickoit ®deaeparuu, peaM3yOIUX OCHOBHbIE OOpa3oBaTelbHbIE NPOrpPaMMBbI, U
OCHOBHBIX ToyioxkeHul «Ctpareruu pa3Butusi BocnutaHusi B Poccuiickoit @enepainuu Ha
nepuona 110 2025 roga» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXOAOB K pa3pabOTKE MPOrpamMMbl MO XUMHH, K OINPEIEICHUI0 00IIei
CTpaTeruu OOy4YeHUsl, BOCIUTAHUS M PA3BUTHUA OOYYAIOIIMXCA CPEACTBAMU Y4YEOHOIO
npenMera «Xumusi» st 10—-11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMJIM KOHIIENTYalbHbIE
nonoxeHuss ®I'OC COO o B3anMOOOYCIOBJICHHOCTH II€NIeH, COACp)KaHUs, Pe3yIbTaTOB
o0y4eHus U TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHME, IOJy4aeMO€ BBITYCKHUKaMH 00I11e00pa3oBaTeNbHOM
OpraHu3alliy, SBISETCA HEOThEMJIEMOW YacThl0o HUX 00pa3oBaHHOCTH. OHO CIIYXHUT
3aBepIIAONIMM 3TAllOM peaiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPUCYIIMX IEIOCTHOM CHCTEME XUMHYECKOro 00pa3oBaHMs. OTH IIEHHOCTH
KacaroTCs MO3HAHUS 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KYIbTYphI
YeloBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO H
npupoaHoi cpene. Peammsyercs xumudeckoe oOpa3oBaHHME OOYyYalOIMUXCS Ha YpPOBHE
cpenHero oo1iero o0pa3oBaHUs CpeICTBAMU YUeOHOro mpeameTa «XuMHUs», CoJepKaHue U
MOCTPOEHUE KOTOPOr0 OMpENIeNICHbl B MpOrpaMMme Mo XMUMHUHU ¢ Y4ETOM CHelu(pUKU HAyKH
XUMUH, €€ 3HaUYCHUSI B TTO3HAHUU MPUPOJIBI M B MaTEPUAIBHON KH3HU OOIIECTBA, a TAKXKE C
y4ETOM OOIIUX 1IeJIeld U MPUHIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CUCTEMBI
cpenHero obiiero oopazoBanus B Poccuiickoit deneparuu.

XUMHS Kak OJJIEeMEHT CHUCTEMbl ECTECTBEHHBIX HAyK WIpaeT oco0yi poiib B
COBPEMEHHOW IMBWJIM3ALMKA, B CO3JaHUM HOBOM 0a3bl MaTepHalbHOW KyIbTypbl. OHa
BHOCUT CBOHM BKJIaJ B (pOpMHpOBaHHE PAIMOHATBHOIO HAYYHOI'O MBIILICHUS, B CO3/IaHUE
L[EJIOCTHOTO TIPECTABICHUSI 00 OKPYKAIOIeM MUPE KaKk O €IMHCTBE MPUPOJIblI U YEIOBEKa,
KoTopoe ¢opMHUpyeTCsT B XUMHUU Ha OCHOBE IIOHMMaHHS BEIIECTBEHHOTO COCTaBa
OKpPY’KarolIero MUpa, OCO3HAHUS B3aUMOCBSI3U MEXK/ly CTPOEHHUEM BEILIECTB, X CBOMCTBaMU
Y BO3MOXKHBIMH O00JIACTSAMU HPUMEHEHHUS.

TecHo B3aUMOACHCTBYS ¢ JPYrUMH €CTECTBEHHBIMM HayKaMH, XHMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOU KYJIBTYpbI, HEOOXOJUMBIM YCIOBHEM YCIICIIHOTO TpyJa U
KU3HA KKIO0ro wieHa oOmiecTBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelnbHasi, Kak
HayKa BBICOKMX TE€XHOJIOTMI HamlpaBlIeHa HAa PEIICHHE II00aJbHBIX MPOOJIEM YCTONYHBOrO
pPa3BUTHS YEIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOM, IHUIIEBOM, OSKOJIOTHYECKOU
0€30MacHOCTU U OXPaHbI 3JJ0POBbSI.



B coorBeTcTBUMM ¢ OOUIMMU LENSIMU U NMPUHLUUIIAMH CPEAHEro oOuiero oOpa3oBaHUs
comepkanne npenmera «Xumus» (10-11 kmaccel, ©0a30BbIi  ypOBEHb U3YYEHUS)
OPUEHTUPOBAHO TPEUMYILECTBEHHO Ha OOLIEKYIbTYPHYIO IOArOTOBKY OOYyYaroIiuxcs,
HEOOXOAMMYIO UM JUIsl BbIpaOOTKM MHPOBO33PEHUYECKHX OPHEHTHUPOB, YCIEHIHOIO
BKJIFOYEHHS] B KU3Hb COLMYyMa, MPOAOHKEHHS 00pa3oBaHHsS B PA3IMUYHBIX 0O0JIACTSX, HE
CBS3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.

CocraBnsomuMu npeaMera «XuMus» SBISIIOTCS 0a3oBble Kypchl — «OpraHuyeckas
xuMusg» U «OO0IIas M HEOpraHWyecKas XHUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHus
KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUM MO HEOPraHMYECKON XUMUH (C
BKJIFOUEHHUEM 3HAHMM M3 oOlIed XMMHUU) U opraHudyeckod xumuu. dopmupoBaHue JaHHOU
CUCTEMbl 3HaHMM NpH H3YYEHHU HpeaMeTa 00ecredrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHS
BCEro MHOT00Opa3usl BEIECTB HA OCHOBE OOIMX MOHATHI, 3aKOHOB U TEOPHI XUMUHU.

CrpykTypa couepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckasi XuMus» copmupoBaHa B MPOrpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOIO
NOAXOAa K M3YyYEHHIO Y4eOHOro marepuana U o0ycIOBJIEHA UCTOPUUECKH OOOCHOBAHHBIM
pPa3BUTHEM 3HAHHUI Ha ONPEAEIEHHBIX TEOPETUUECKUX YPOBHAX. TakK, B Kypce OpraHn4ecKou
XUMHUHU BEUIECTBA pACCMaTPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOpUU CTPOECHUS
OPraHUYECKUX COCAVHEHUH, a TaKKe€ Ha YPOBHE CTEPEOXMMHYECKHUX M DIIEKTPOHHBIX
NpeCTaBICHUN O cTpoeHuu BeulecTB. CBeleHUs: 00 U3yyaeMbIX B Kypce BELIecTBaX JalTCs
B Pa3BUTUU — OT YIUVIEBOJOPOJOB JO CIOXHBIX OMOJOTMYECKH AKTUBHBIX COEIMHEHUU. B
KypCce OPraHMYeCKOW XMMHUHU MONTY4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO
obmiero  oOpa3oBaHHs IE€pPBOHAYalbHbIE TPEACTABICHUS O XHMMHUYECKOM  CBs3W,
KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMUS,
0 XMMHMYECKOHN PEAKLINH.

[Tox HOBBIM yrJIOM 3peHusi B mpeameTe «XuMHs» 0a30BOr0 YPOBHS paccMaTpUBACTCS
M3YyUYEHHBI HAa YpPOBHE OCHOBHOrO 0oOHIEro oOpa3oBaHUs TEOPETUYECKUM MaTepuan u
(bakToMOrnyecKue CBEACHHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO01as 1 HeopraHmdeckasi XuMus» 00y4arouuMcsl MPEJOCTABISIETCSI BO3MOXKHOCTb
OCO3HATh 3HAYEHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JIOIMYECKUX
HNO3ULMM, TIyOXe TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI O3TOro 3akoHa — OT
o0o6mIaroie 10 00BSICHSIONIEN U MPOrHO3UPYIOIIEH.

Ennnas cucrema 3HaHMN O BaXKHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX
U NPUMEHEHUHU, a TAKXKE O XUMHUYECKHUX PEaKUMAX, MX CYLIIHOCTH M 3aKOHOMEPHOCTSX
npoTekaHus gonoyiHsercs B kypcax 10 u 11 knaccoB ajneMeHTaMu COAepKaHus, UMEIOIIIUMU
KYyJIbTYpPOJIOTHYECKMI M MPUKIAAHOW XapakTep. DTHU 3HAHMS CIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3M XMMHUHU C JPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIbHOW U
NPAKTUYECKON eATEeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLECCY
TBOpYECTBA B O00JIACTU TEOPUM M MPAKTUUYECKUX NPUIOKEHUN XHUMHUH, I[OMOTaoT
BBIITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO M JHMYHOCTHO 3HAYMMBIX MpoOJeMax,
CBA3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATH HHPOPMALMIO M TPUMEHATh €€ s
MOTIOJTHEHUsI ~ 3HAHWM,  pPEUIEHUS  UHTEUIEKTYyallbHBIX M JKCIEPUMEHTAIbHBIX
UCCIIEIOBATENbCKUX 3a/ay. B nemnom copepxanue yueOHOro npeamera «XUMHs» JaHHOTO



YPOBHSI MU3YYEHUS] OPUEHTUPOBAHO HA (DOPMHUPOBAHHUE y OOYHAOIIMXCS MUPOBO33PEHUECKOMN
OCHOBBI i1 TOHUMaHUsA (UIOCOPCKUX HIEH, TaKUX KaK: MaTepUabHOE €IMHCTBO
HEOPraHMYECKOro U OPraHM4eCcKOro Mupa, 00yciIOBIEHHOCTh CBOMCTB BEIIECTB X COCTaBOM
U CTPOCHHEM, II03HABAEMOCTh NPHUPOAHBIX SBICHUN IYTEM HKCIIEPUMEHTA U PELICHUS
MIPOTUBOPEUHMI MEXKIY HOBBIMU (PaKTaMU M TEOPETHUYECKUMH MPEANOCHIIKAMH, OCO3HAHUE
pOJIM XMMHUHU B PEHIEHUH OHKOJIOTMYECKHUX MpodsieM, a Takke MpodiieM cOepexeHus
HHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/1aHNsI HOBBIX TEXHOJIOIMI U MATEPUAJIOB.

B mmane pemieHus 3a7ad BOCHMTAHUS, Pa3BUTHS M COLMAIU3ALUU OOyYarOIIMXCS
MPUHATHIE MPOrpaMMON MO XMMHUHU TMOAXOABI K ONPEAENICHUIO COJAEPKAHUSI M MOCTPOCHUS
npenMera MpeayCMaTpuBalOT (OPMUPOBAHUE YHHUBEPCAJIBbHBIX Y4YEOHBIX JIEMCTBUM,
UMEIoNNX 0a30BO€ 3HAUECHUE JJIS PA3JIMYHBIX BHUJIOB JIEATENBHOCTH: PELICHUs MPOoOJIeM,
MOWCKA, aHalin3a U 00paboTKu HWH(OpMAIMK, HEOOXOAMMBIX IJisi MPUOOPETEHUS OIbITa
MPaKTUYECKON M HCCIIEOBATENbCKON JESITENIbHOCTH, 3aHMMAIOIIEH Ba)XXHOE MECTO B
NO3HAHUU XUMUH.

B mpakrtuke npenonaBaHusi XMMUM KaK Ha YPOBHE OCHOBHOI'O 0OIIEero oOpa3oBaHWUS,
Tak ¥ Ha YpPOBHE CpeaHEro oodiiero odpazoBaHus, MPH OMNPEACICHUN CONEpKaTEIbHON
XapaKTEPUCTUKU 1eJIed M3y4YeHUsl NpeIMeTa HaIpaBiIC€HUEM MEPBOCTENEHHOW 3HAYMMOCTH
TPAAUIIMOHHO TNpU3HAETCS (POPMHUPOBAHME OCHOB XHMHUYECKOM HAayKH Kak oOJacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IIPAKTUYECKON AESATEIBHOCTH YEJIOBEKAa M KAK OJHOIO W3
KOMIIOHEHTOB MHMPOBOM KyJIbTyphl. C METOAMYECKOW TOYKH 3pPEHHMS TaKOM MOIXOA K
OTIPEACIICHUIO 1IeJIe U3yUeHUs MPeaMeTa SIBISETCS BIIOJIHE ONPaBAaHHBIM.

CornacHo aHHOM TOYKE 3pEHHUS TJIABHBIMU LIETSIMU U3YUYEHHS MpeaMera «XUMHsI» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBisOTCS:

e (QopMHpOBAHME CHUCTEMbl XUMHMUYECKHUX 3HAHUN KaK Ba)KHEHIIEH coCTaBistoIei
€CTECTBEHHO-HAYYHOM KapTUHBI MUPa, B OCHOBE KOTOPOH JIe)KAT KIFOUEBbIE MTOHSTHS,
(yHIaMeHTaNbHbIE 3aKOHBI U TEOPUU XHMHH, OCBOEHHUE SI3bIKa HAYKH, YCBOEHHUE U
NOHMMaHUE CYHUIHOCTU JOCTYIHBIX O0OOIIEHUN MHPOBO33PEHUYECKOr0 XapakTepa,
O3HAaKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/JAaX MO3HAHUS BEIECTB
U XUMHMYECKHUX  pEaKkluil, HEeoOXOAMMBIX s  NPUOOPETEHUs  yMEHUi
OPUEHTUPOBATHCS B MHPE BEIIECTB M XMMHUYECKUX SIBICHHI, MMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IIOBCEIHEBHOU JKU3HU;

e pa3BUTHE yMEHUH MU CHOCOOOB JE€ATEIBLHOCTH, CBSI3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XUMHUYECKOTO JKCIIEPUMEHTA, COOJIOACHUEM TPaBWI 0€30MacHOrO
oOpaliieHus ¢ BeleCTBAMHU.

Hapsiny ¢ aTumMm, conepikarenbHas XapakTepUCTUKa LeJed U 3a/lay U3y4yeHus NpeIMeTra
B MporpaMme MO0 XUMUU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUUM C HOBBIMHU
IPUOPUTETAMU B CUCTEME CpeiHero ooiero oopasoanusi. CeroiHs B MpenojaBaHUN XUMUU
B OOJbIIEH CTENEHW OTHAETCA MPEANOYTEHUE NPAKTUUYECKON KOMIIOHEHTE COAEpKaHUS
oOy4eHMsl, OpPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIIYCKHUKA 00II€00pa3oBaTENbHOMN
OpraHu3alliy, BJIAJCIONIEr0 HEe Ha0OpOM 3HAHUM, a (QYHKIMOHAIBHOW T'PaMOTHOCTHIO, TO



€CTh CII0CO0aMH U YMEHHUSMH aKTHUBHOT'O MOJYYEHUsS] 3HAHUN U NPUMEHEHUS X B peaIbHOU
KU3HU ISl pEICHUS] IPAKTUYECKUX 3a]1aY.

B cBs3u ¢ 3TUM mNpu H3ydyeHUH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HAYCHHE
NPUOOPETAIOT TaKue LeJU U 33/1a4H, KakK:

agantanys OOy4YalIIMXCA K YCJIOBUSM JUHAMUYHO Pa3BUBAIOILErOCS MHpA,
(opMHpOBaHME HWHTEIEKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHUIO,
COTPYHHYECTBY, CaMOCTOATEIbHOMY IPHUHATHIO T'PAaMOTHBIX PEIIEHHMH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(dopMupoBaHue y OOyYaroIIUXCsl KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMIA),
UMEIOIMX YHUBEPCAJbHOE 3HAYEHUE I Pa3IMYHBIX BUJOB JESITEIbHOCTH: DPEIICHUS
mpo0sieM, TOUCKa, aHalu3a U 00paboTKH MHOOPMAIUU, HEOOXOJUMBIX I MPHUOOPETCHUS
OIbITA JEATEIbHOCTH, KOTOpas 3aHUMAET BAa)KHOE MECTO B IO3HAHUM XUMHH, a TAKKE IS
OLICHKM C TO3UIUH SKOJOTMYECKOM O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB H
XUMHUYECKHUX MPOIECCOB HAa OPTaHU3M YeJIOBEeKa U MPUPOJIHYIO CPENY;

pa3BUTHE  TO3HABATENbHBIX  WHTEPECOB, HMHTEIUICKTYaJIbHBIX U  TBOPYECKUX
COCOOHOCTEN 00yYarouuxcs: ClOCOOHOCTU CaMOCTOATEIbHO MPUOOPETAaTh HOBBIE 3HAHMUS
M0 XMUMHUH B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTAMHM, HCIOIb30BATh COBPEMEHHBIE
MHGOpPMAIIMOHHBIE TEXHOJOTMHU JUIsl TMOMCKAa M aHalu3a Y4eOHOM M HayYHO-TIOMYJISIPHON
MH(POpPMaIIMU XUMUYECKOTO COIepKAHMS;

(opMHUpOBaHME M pa3BUTHE Yy OOYYAIOIIUXCA ACCOLUMATUBHOIO U JIOTUYECKOIO
MBIIJICHUSI, HAOJIIOAATeNIbHOCTH, COOpPaHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJIMMbI, B YACTHOCTH, TpU IUIAHUPOBAHUU U  MPOBEACHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUE y OOYy4aroIMXCcs YOEKIEHHOCTM B T'YMaHHCTHYECKOW HaIlpaBIE€HHOCTH
XUMHUH, €€ BaXHOM pOIM B peUIeHUWH TrI00anbHbIX MpoOJeM  PpalMOHAJIBHOTO
PUPO/IOIIOIB30BAHUS, TOMOJIHEHHSI YHEPTETUYECKUX PECYPCOB U COXPAHEHUS IPUPOIHOTO
paBHOBECHs, OCO3HAHUS HEOOXOIMMOCTH OEpPEKHOr0 OTHOLIEHUS K MPHUPOJIE M CBOEMY
3I0pOBbIO, @ TAaKK€ NIPHOOPETEHMs OIbITa HUCHOJb30BAHUS MOJYYEHHBIX 3HAHUWA IS
MPUHATHUS TPAMOTHBIX PEIICHUN B CUTYAlUsX, CBA3AHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yueOHOoM 1utaHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XHuMHUs» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00nactu «EcTecTBEeHHO-HAYUHBIE IPEAMETHI.

OO6miee ynca0 YacoB, OTBEAEHHBIX IS U3YUYECHUS XUMUH, Ha 0230BOM YPOBHE CPEIHETO
obmiero oopazoBanus, cocrapisier 68 yaco: B 10 knacce — 34 yaca (1 gac B Henento), B 11
kiacce — 34 gaca (1 yac B Hezeno).



COAEPKAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKAA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMUH

[Ipenmer opranuuyeckol Xumuu: €€ BO3HHUKHOBEHHE, pa3BUTHE U 3HAYEHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTEpHaNOB. Te€Opusi CTPOCHUSI OPraHUYECKUX COEAUHEHHUI
A. M. byrtnepoBa, €€ ocHOBHbIE moyokeHUsI. CTPyKTypHBbIE (OPMYJIbl OPraHUYECKUX
BelecTB. ['omonorus, u3zomepusi. XUMHUYECKasl CBS3b B OPraHUYECKUX COCIUHEHUSIX —
OJIMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBnenne o0 KiIaccupUKalMU OpraHUYECKUX  BemiecTB. HomeHkmarypa
OpPraHMYECKUX COCNUHEHHMH (CHUCTEMAaTHUYeCKas) W TPUBHAIbHBIC HA3BaHHS BaXKHEUITUX
IIPEICTABUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

DKCIEePUMEHTAIbHBIE METO/Ibl U3YUCHUS BEILIECTB U UX MPEBPAIICHU: 03HAKOMIICHUE
c oOpa3laMy OpraHMYecKMX BEIIECTB M MaTepuajaMd Ha HMX OCHOBE, MOJEIHUPOBaHUE
MOJIEKYJT OpTaHUYECKUX BEIIECTB, HAOIIOJCHUE U OMMMCAHKUE IEMOHCTPAIMOHHBIX OIBITOB 10
MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPHU HArpeBaHuM (IUIaBieHUE, OOYIJIMBAaHHE U
TOpPEHHUE).

YraeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUN psAA. MeTraH M 3TaH — NpOCTEUIne
MIPEAICTABUTENN AJKAaHOB: (PU3NYECKHE M XMMUYECKHE CBOWCTBA (pEaKLMH 3aMElICHUS U
TOpPEHUs), HAXOXKJACHUE B MMPUPOJIC, MTOJTYyUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTHYECKHMU psiA. OTWIEH W NOpPONUJIEH —
MPOCTEUIINE NPEICTABUTENN aAJKEHOB: (PU3MYECKHE W XMMHYECKUE CBOMCTBa (peakiuu
TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATAIIUU, OKUCIECHUS U TIOJIMMEPHU3aliu), MOTydeHUE
Y TIPpUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u metunOyraauen-1,3: cTpoeHue, BaXXHEUIIINE XUMUYECKIE
CBOMCTBa (peakuus noauMepusanuu). [lonydeHrne CHHTETUYECKOro KayuyyKa U pe3UHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKHH psla. AUETHIeH —
NPOCTEUIINI TMPEACTaBUTENIb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (peakluy TUAPUPOBAHUS, TAIOT€HUPOBAHUS, THIPATALIMK, TOPEHHUS), TOIYUYEHUE U
MIPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, PU3MUECKUE U XMMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUSA), MOJIyUEHUE U MpUMEHEeHue. Toayon: cocmas, cmpoeHue,
Quzuueckue u Xumuyeckue CcOUCMBA (DeAKyuu 2ani02eHUPOBAHUL U HUMPOBAHUSL),
noayuenue u  npumeHenue. TOKCHUHOCTh apeHOB. [eHeTMyeckas CBS3b MEXKIY
YTIIE€BOAOPOIaMHU, MIPUHAIISKAITUMHU K PA3JIMYHBIM KJIaccam.

[IpupoaHbie MCTOYHMKHU YIIIEBONOPOAOB. [IpuponHbIii ra3 W MOMyTHbIE HEQTSHBIC
razpl. Hedte u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTH: meperoHka, KpeKUHT
(TepMuydeckuif, KaTanuTU4eckuil), mmponu3. IlpomykTel mepepaboTku HedTH, UX



MPUMEHEHUE B MPOMBIIUJIEHHOCTH U B ObITy. KaMmeHHBI yroiab W MOPOIYKTHl €ro
nepepadoTKu.

DKCTIEPUMEHTAIbHBIC METOABl M3YUYECHUS BEIIECTB U UX MPEBPAICHUI: 03HAKOMIJICHUE
c o0pa3mamMu TIUIacTMacc, KaydykKoB M pe3uHbl, Kowiekiuu «Hedts» u  «Yromby,
MOJCIUPOBAHUE MOJIEKYJI  YIJE€BOJOPOJOB M  TaJOrCHONPOU3BOAHBIX, IMPOBEJICHUE
IPaKTUYECKON pabOThl: MOTYyUCHHUE STHUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrlie 3agayn.

BreruuciaeHnuss 1o ypaBHEHHIO XHUMHYECKOM peakiuu (Macchl, 00bEéMa, KOJIMYECTBA
HCXO/JHOTO BEIIECTBA WUJIM MPOJYKTAa PEaKIMU MO M3BECTHBIM Macce, 00BhEMY, KOJIMUYECTBY
OJIHOT'O M3 MCXOJ/HBIX BEIIECTB WU MPOYKTOB PEAKIIUH).

Kucaopoaconep:xamue oprann4eckKue coeIuHeHust

[IpenenpHbIE OJHOATOMHBIE CHUPTHI. METaHOJI M JTAHOJ: CTPOCHHE, (PHU3HUUYCCKHE U
XUMUYECKUE CBOMCTBa (peakiuu C aKTUBHBIMU METaJUIaMH, TaJOTr€HOBOJOPOIaMH,
ropeHue), MpuMeHeHue. BojopojHble CBSI3M MEXKIY MOJIEKYJIaMu CHUpToB. JlelicTBHe
METaHOJIa ¥ 3TaHOJIa HA OPraHU3M YEeJIOBEKa.

MHoroaToMHbBIC CHHPTHL. DTHUICHTIWKOIL W TIHUIEPHH: CTpOCHWE, (U3NUECKHE U
XHMHYECKHE CBOMCTBA (B3aMMOJICMCTBHE CO IIEIOYHBIMA MeETajlaMH, KadeCTBEHHas
peakiusi Ha MHOTroaTOMHBIE CHUPTHI). JlelicTBHe Ha opraHusMm uenoBeka. [IpuMeHeHue

[JIMLEPUHA U STUJICHTJIUKOIIS.

@deHoN: CTpOCHUE MOJEKYJbl, (pU3nueckue U XUMUYECKue CBOMCTBA. TOKCMYHOCTH
¢denomna. [Ipumenenue denona.

Anpaerunibl U kemowsi. DopManbaerul, aneTaibIerujl: CTPOCHHE, (PU3UYECKHUE U
XUMUYECKUE CBOMCTBA (pEaKIMU OKHUCICHHUS U BOCCTAHOBJICHHUS, KAUECTBEHHbBIE PEAKIIUM),
MOJIy4YEHUE U IPUMEHEHUE.

OIHOOCHOBHBIE TIpeieibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsT U YKCyCHas
KUCTIOTHI: CTpOeHHUE, (hU3MUecKue U XMMHUYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIs Kiacca
KHCIIOT, peakius 3TepuduKaImm), norydeHne u npuMmenenne. CTeapuHOBass U OJICMHOBAS
KHUCJIOTBl KaK MPEJICTABUTEIN BBICHIMX KapOOHOBBIX KHCIOT. Mblia KaK COJIA BBICIINUX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.

Cnoxnble >QUpbl Kak MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['MIpPOIN3 CIOKHBIX
a¢upos. XKupsel. ['naponus xupos. [Ipumenenne xupoB. bruongorndeckast poiib KUPOB.

VYraeBoabl: cocTtaB, KiaccupuKanus yrieBoaoB (MOHO-, AW- W TOJHUCAXAPUIBI).
['mroko3a — mpocTerinii MOHOCaxapu/: OCOOCHHOCTH CTPOCHUSI MOJIEKYJIbl, (PU3NYECKHE U
XUMUYECKHe CBOMCTBaA (B3auMojieicTBre ¢ TruapokcuaoM Meau(ll), okucienne aMMuadyHbIM
pactBopoM okcuga cepedpa(l), BoccTaHOBIIEHHE, OpPOXKEHHE TIIFOKO3bl), HAXOXICHHE B
pUpoAe, MpUMEHeHue, ononorunyeckas poib. GorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman wu muemtono3a kak mnpupoaHbie monumepbl. CTpoeHue Kpaxmana U
1ueuoa03bl. OU3MYECKHe M XUMHYECKHE CBOMCTBA Kpaxmalia (TUIpOJI3, KaueCTBEHHAs
peaKkIysi C HOA0M).

DKCIepUMEHTAJIbHBIE METOAbl M3YUYEHHUS BEIECTB U WX MPEBpallCHUN: MPOBEIACHUE,
HaOJII0JICHUE W OMHUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaueCTBEHHBIC
pEeaKIMu OJJHOATOMHBIX CIHUPTOB (OKucieHue 3TaHona okcuaoM menu(ll)), MHOroatoMHbIX



CUpTOB (B3aumoneicTBue ruiepuHa ¢ rugapokcuaom meau(ll)), anpaernnos (oxucienue
aMMHMaYHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxkcuaom menu(ll), B3aumopeicTBue
Kpaxmajla ¢ HOJIOM), NPOBEJIEHUE MPAKTUUECKOW pabOThl: CBOICTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3agaum.

Boluncnenuss mo ypaBHEHHIO XUMUYECKOM peakuuu (Macchl, o0bEéMa, KOJIUYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOTUYECTBY
OJIHOT'O M3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIUH).

A3oTcojiepxKalue OpraHnuecKrue COSIUHECHMS.

AMMHOKHUCIIOTBI Kak am@OoTepHble OpraHudeckue coeauHeHus. Duzudeckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe IJIUIMHA). buonornyeckoe 3Ha4YEHHUE
aMUHOKUCHOT. [lenTuasl.

Benku kak npupo/iHbie BHICOKOMOJEKYJsIpHbIe coeanHeHus. [lepBudHas, BTOpuyHas 1
TpeTUYHasl CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIM3, ACHATypalus,
KauyeCTBEHHBIE PEaKIuu Ha OCTKH.

DKCIIEpUMEHTAIbHBIE METOJIbl U3YUYEHHUS BEIIECTB U UX MpPEBpalICHU: HAOIIOJACHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OCJIKOB MpU HarpeBaHWUM, I[BETHHIC
peaKIuu OCIKOB.

BricokoMouieKyJIsIpHbIE COeINHEHUS

OCHOBHbBIE€ MOHSTUS XUMHUHU BBICOKOMOJIEKYIJISIPHBIX COCUMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTENCHb MOJIMMEPU3AINM, CPEIHsIST MojeKyasipHas macca. OCHOBHbBIC
METOJIbI ~ CHUHTE€3a  BBICOKOMOJICKYJIIPHBIX  COCAMHEHUH  —  TOJUMEpHU3alus |
MOJIMKOH/ICHCALIUSI.

DKCIEPUMEHTAIbHBIE METO/Ibl U3YUECHUS BEILIECTB U UX MPEBPAIEHUN: 03HAKOMIICHUE
¢ oOpasiamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexXnpeaMEeTHBIX CBSA3EH IPU U3YyUYEHUH opraHndyeckor xumuu B 10 knacce
OCYIIIECTBIISIETCST Yepe3 MCIIOh30BAHNE KaK OONIMX €CTECTBEHHO-HAYYHBIX MOHSATHN, TaK U
TOHSTUM, SIBJSIOMIMXCS CUCTEMHBIMU JJISl OTHEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O
IUKJIA.

OO6mwme ecTecTBEHHO-HAYYHBIC TOHSATHS: SBIICHWE, HAYYHBIA (PaKT, TUTOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiacCU(UKalUs, MNEPUOAUYHOCTh, HAOJIOACHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHHUE.

@®usnka: Marepus, SHEPIrus, Macca, aToM, JJIEKTPOH, MOJEKYJa, 3HEPreTUYECKU
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, PU3NUECKHUE BEITMUHHBI
Y €JIMHULIBI UX U3MEPECHUSI.

buonorus: knerka, opranusMm, ouocdepa, 0OMEH BEIIECTB B OpraHu3Mme, (POTOCHUHTE3,
OMOJIOTMYECKU aKTUBHBIC BeIlIecTBa (OCIKH, YTIEBObI, )KUPHI, PEPMEHTHI).

["eorpadusi: MuHepabl, TOpHBIC TTOPOBI, TTOJIE3HBIC UCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHonmorusi: MNHIIEBbIE MPOAYKThI, OCHOBBI PAIIMOHAIIBHOTO TMHUTAHUS, MOIOIINE
CpElCTBa, JIEKAPCTBEHHbIE U KOCMETHYECKHE MpernapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckre 0CHOBbI XUMUH

XuMuueckuii dnmeMeHT. AToMm. Snpo aroma, W30TOMBL. JIEKTPOHHAS 000JIO0YKA.
DHepreTUYecKre YpOBHHU, TOAYPOBHH. ATOMHBIE opOuTamv, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pachpeneneHus] 3JIEKTPOHOB MO OpOUTaNsIM B aToOMax JJIEMEHTOB MEPBBIX
YeThIPEX MEPUOIOB. DIIEKTPOHHAS KOH(DUTYpaIIHsi aTOMOB.

Ilepnognueckuii 3axkoH n Ilepumonnueckas cucrema xuMmudeckux saeMeHros /I, M.
MenneneeBa. CBA3b NEPUOIMYECKOTO 3aKkOHAa M IleproanyYecKoll CHCTEMBI XUMHUYECKUX
sanemeHToB J[. 1. MeHaeneeBa ¢ COBpEMEHHOM TEOPUE CTPOEHUSI aTOMOB. 3AKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XUMHUYECKHX JJIEMEHTOB U 0OpPa3yeMbIX MMHU TPOCTHIX U CIOXKHBIX
BELIECTB 110 IPYIIAM U IIEpUOJaM. 3HAUEHUE MEPUOANYECKOr0 3aKOHA B Pa3BUTHUH HAYKU.

Crpoenue BemiecTBa. XUMHUYECKash CBsI3b. BUIbl XUMHUYECKOM CBsi3U (KOBaJICHTHAs
HENoJIsIpHas U MOJspHAsl, HOHHAsI, MeTaJTnueckas). MexaHu3Mbl 00pa30BaHMs KOBaJIECHTHOM
XUMUYECKOW CBsi3u  (OOMEHHBIM W JIOHOPHO-aKIENTOpHBIN). Bomopomnas  CBs3b.
BanentHoCTh. DneKTpoOoTpUIIATEILHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U aHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUA. 3aKOH IOCTOSHCTBA
cocTaBa BEUIECTBA. THUIBI KPUCTALINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT
THUNA KPUCTAJUIMYECKON PEIIETKHU.

[Tonstue o nucnepcHbIX cucTeMax. VICTMHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBast
JI0JI BEIIECTBA B PACTBOPE.

Knaccuduxanuss Heoprannyeckux coeauHeHuil. HoMeHkiIaTypa HeOpraHM4eCcKux
BEIIECTB. ['€HETHYECKasd CBA3b HEOPTaHMYECKUX BEIIECTB, MPHHAJIEKANNX K PA3JIMYHBIM
KJIaccam.

Xumnueckast peakuus. Knaccupukanuss XMMUYECKUX PEaKIMM B HEOPraHUYECKOW u
OpraHUYECKON XUMHUHU. 3aKOH COXPAaHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W
MIPEBPALIEHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocThb peakuuu, €€ 3aBUCUMOCTb OT pa3iaudHbIX (akTopoB. OOpaTUMble pEaKIHH.
Xumunueckoe paBHoBecHe. DAaKTOPHI, BIAUSAIOLIME HA COCTOSHUE XMUMHUUYECKOIO PAaBHOBECHS.
[Tpunumn Jle [artense.

OnekTponuTnyeckas auccouuanus. CuibHble U ciiadble 3eKTponuThl. Cpena BOAHBIX
PacTBOPOB BEILLECTB: KUCIIAsl, HEUTpaJIbHAs, IIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJIbl U3YyUEHHS BEUIECTB U UX MPEBPAIllCHUMN: TEeMOHCTpALIMS
tabnui «llepuonnueckas cucrema xumudeckux 3neMentoB . 1. MenneneeBa», uzyuenue
MozeNiell KPUCTAUNIMYECKUX PEIIETOK, HAONIOAEHUE M ONUCAHUE JEMOHCTPAUMOHHBIX U
1a00paTOPHBIX OMBITOB (pa3yioKeHUE MEPOKCHUIA BOJAOPOJAA B MPUCYTCTBUHU KaTaau3aTopa,
ONpENEIIEHUE CpeIbl PACTBOPOB BEIIECTB C IIOMOUIBK) YHUBEPCAJIBHOIO WHAUKATOPA,



peakuuy HMOHHOrO OOMEHa), MPOBEACHUE MPAKTHUECKOW padboThl «BiusHHE pa3mudHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEaKIIM».

Pacuérurnlie 3amaun.

Pacuérel mo ypaBHEHUSAM XHUMHYECKHX pPEaKIUi, B TOM YHCIE TEPMOXUMHUUYECKHUE
pacy€Thl, pacy€Thl C UCIIOIb30BAHUEM MOHATHUS «MACCOBAas J0JIs1 BELIECTBAY.

Heopranuuyeckass Xumus

Hemeramner. [lomoxenne HemerasmioB B llepuogmyeckod cuCTEME XUMHYECKUX
sanemeHnToB J[. 1. MenneneeBa 1 0COOEHHOCTH CTpoeHUs aTOMOB. DU3MYECKHE CBOWCTBA
HEMETAJIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe Kuciaopoaa, cepol, dochopa u
yrieposa).

XUMHUYECKHE CBOWCTBA BAXKHEWIIUX HEMETAJUIOB (TaJIOT€HOB, Cepbl, a3oTa, (ocdopa,
yriiepoga M KpEMHHUS) U HMX COCIUHEHHH (OKCHIOB, KHUCIOPOJCOAEPKAIIMX KHUCIOT,
BOJIOPOJIHBIX COEAMHEHUN ).

[IprMeHEHNE Ba)KHENIINX HEMETAIIIOB U UX COEAUHEHHUI.

Merannsl. [Tonoxxenue meramioB B [lepuonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. U. MenneneeBa. OcOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX O0OJIOYEK aTOMOB METAJIIOB.
O6mume ¢usznueckue cBoicTBa MeTawioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKHH psij
HAIPSKEHU METAJIOB.

XHWMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPUM, Kajaui, KaablIMi, MarHui,
ATIOMHUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHECHHUI.

O6mue crocoObl oaydeHust MeTaioB. [IpuMeHeHre MeTaIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl W3YUYEHHsI BEIIECTB M HUX IMPEBPALLICHUI: H3y4YEHUE
KOJUTeKIuu «MeTaJulbl U CIUIaBbl», 00Pa3I[0OB HEMETAILJIOB, PEIICHUE YKCIEPUMEHTAIBHBIX
3a1a4y, HAOMIOJEHUWE M ONUCAaHUE JIEMOHCTPALMOHHBIX U J1A0OPAaTOPHBIX  OIBITOB
(B3auMOJeHCTBHE TUAPOKCUAA ATIOMUHUS C PACTBOPAMH KHUCIIOT U IEJI0Yel, KaUeCTBEHHbIE
peaKiui Ha KaTUOHBI METAJLJIOB).

Pacuérnbie 3agaumn.

Pacuérel macchl BemecTBa Wi 00bEMA ra30B MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Win 00bEMY OJJHOTO M3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB, PAaCU€Thl Macchl (00bEMA,
KOJIMUECTBA BEILIECTBA) MPOIYKTOB PEAKIIUU, €CIU OJJHO U3 BEIIECTB UMEET IPUMECH.

XuMus U )KU3Hb

Ponr xumuum B 0O€CHEUYEHUH DKOJIOTMYECKOM, HHEPreTUYECKOM U MUIIEBOU
0e30MacHOCTH, Pa3BUTUU MEAUIMHBL. [IoHSATHE O HAayyHBIX METONAaX MO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX NPUHIMIAX TPOMBIILICHHOTO TOTyYCHHS
BOXHEHUIIINX BEIIECTB.

UYenoBek B MHUpE BEIIECTB M MAaTEPUANIOB: BAXKHEUIIIHUE CTPOUTEIbHBIC MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepHaibl sl SJIEKTPOHUKH,
HAaHOMATEPUAJIbl, OPTaHUYECKHE U MUHEPAIbHBIC YI0OPEHUS.

XUMHS ¥ 3J0POBbE UEIOBEKA: MPABUIIA UCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaTos,
npaBuia O€30MaCHOr0 HCIOJNIb30BAaHUS IMpenaparoB OBITOBOW XUMHUU B IOBCEIHEBHOMN
AKU3HU.



MexnpeaMeTHbIe CBS3H.

Peanuzanust MexnpeIMeTHbIX CBA3EH MPU U3y4eHUH O0IIEel U HEOPTaHUYECKOW XUMUHU
B 11 kmacce ocymecTBIISETCS Yepe3 HCIONb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
IIOHATUM, TaK M TIIOHATUM, SBIAIOIIMXCSI CUCTEMHBIMHU JUISl OTHEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0mre ecTecTBEHHO-HAyYHbIE MMOHATUSA: HAay4dHbIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanlu3, CHUHTe3, Kiaccudukamus, MEepUOJUYHOCTb, HAOIIOAECHUE, OKCIEPUMEHT,
MOZENUPOBAHUE, U3MEPEHUE, SIBJICHUE.

@®usnka: MaTtepus, SHEPTHs, Macca, aTOM, DJIEKTPOH, NMPOTOH, HEUTPOH, UOH, U30TOII,
paZMOaKTUBHOCTb, MOJIEKYJa, HHEPreTMUECKUH YPOBEHb, BEILECTBO, TENO, OOBEM,
arperaTHoOe€ COCTOSIHHE BEIECTBAa, (U3WYECKUE BEIMUMHBI M EIWHUIBl HUX H3MEpEeHUs,
CKOpPOCTb.

buonorus: knerka, opraHmsM, 3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTaMHUHbI, OOMEH BEILLIECTB B OpraHU3ME.

I"'eorpa¢usi: MuHepasbl, TOPHBIE TOPO/IbL, MTOJIE3HBIE HCKONIAEMBIE, TOIIJIUBO, PECYPCHI.

TexHomorus:  XuUMHYECKas  IPOMBILIJICHHOCTb,  METAJLIYPrUs,  IMPOU3BOACTBO

CTPOUTCIIbHBIX MaTcpuruajoB, CEIIbCKOXO03SICTBEHHOE IIPOU3BOACTBO, IMUIcBasd
IMPOMBIIIIICHHOCTD, (I)apMaHeBTI/IIICCKa}I MMPOMBIIIJICHHOCTDL, IMPOU3BOACTBO KOCMCTHYCCKHX
IIpCIapaToB, IIPpOU3BOACTBO KOHCTPYKIHNOHHBIX MaTCpHuaioB, QJICKTPOHHAA

IMPOMBINIJICHHOCTh, HAHOTCXHOJIOTI'HH.



I[IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHM A ITPOT'PAMMEI 110 XUMUHN HA
BA30BOM YPOBHE CPEJHEI'O OBILEI'O OGPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJibTaTaM OCBOCHHS OOYYarOITUMHUCS
nporpaMMm  cpeAaHero  oOmiero  oOpa3oBaHMs — (JIMYHOCTHBIM,  METANPEAMETHBIM U
npenMeTHpiM).  HaydHo-MeToaumdeckoil  OCHOBOW  Juisi  pa3palOTKH  TUIAHUPYEMBIX
pE3yNbTATOB OCBOEHHUS MPOrpaMM CPEIHEr0o OOIIero OOpa3OBAaHMS SIBISIETCS CUCTEMHO-
NEeATETbHOCTHBIN MTOAXO.

B cooTBeTCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJAXOAOM B CTPYKTYPE JTUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMera «XHUMHsI» Ha YPOBHE CpEeAHEro oO0Iiero odpa3oBaHUs
BBIJICTIEHBI CJIEYIOIIHUE COCTABIISIOIINE:

OCO3HAHHE 00YYAIOIIUMUCS POCCUNUCKON IpakIaHCKONW UIAECHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOONPEIEIICHHIO;

HaJIMIMEe MOTUBAIIMHU K O0yUCHHIO;

L[E€JICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN 1 UCTOPUYECKUX TPaAULMi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CLIOCOOHOCTH 0OYYarOIMIMXCSl PyKOBOJCTBOBATHCS B CBOEH JEATEILHOCTU
LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMM, NPUCYIIMMH LEIOCTHOM CHCTEME XUMHUYECKOrO
oOpa3oBaHus,

HAJIMYKE MPaBOCO3HAHUS HKOJOTHYECKON KYJIbTYpbl M CIIOCOOHOCTH CTaBUThH LIEIH U
CTPOUTH )KM3HECHHBIE IIAHBI.

JInuHOCTHBIE pPE3yNIbTaThl OCBOEHUS NpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOH M BOCHUTATEIbHON [JEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMHM M HJA€ajlaMU POCCUHCKOrO
IPaKJAHCKOTO OOINEeCTBa, MPUHATHIMA B OOIIECTBE HOpPMAMH W TpaBUIaMH TOBEACHUS,
CHOCOOCTBYIOIIMMHM  IIPOLIECCAM  CAMOIIO3HAHMS, CaMOPa3BUTHS W HPABCTBEHHOIO
CTaHOBJICHUS IMYHOCTHU 00YyYaIOIIUXCSl.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUSA npeamera «XuMus» OTPAXKAKOT
c(OPMUPOBAHHOCTH OMbITA MO3HABATENLHON U MPAKTUUECKOHN NEATENbHOCTH 00YyYaromnXcs
0 peajn3alry NPUHATHIX B 00ILIECTBE LICHHOCTEN, B TOM YUCJE B YACTH:

1) rpaKaaHCKOr0 BOCIIMTAHUS .

OCO3HAHMSI OOYYaIOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 0OA3aHHOCTEH,
YBa)KECHHS K 3aKOHY U ITPaBONOPSAKY;

MIPEACTABICHNUS O COLUMAIbHBIX HOPMax M MPaBWJIAX MEXJIMYHOCTHBIX OTHOLUIECHUW B
KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENHHOCTH TMPH CO3aHUM YUEOHBIX
MPOCKTOB, pEIICHUM Yy4eOHBIX W TIO3HABATEIbHBIX 3a/7a4, BBITIOJHEHUN XUMHUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M NPUHUMATh MOTHBBI, HAMEPEHHMS, JIOTUKY M apryMEHTHI
JIPYTHUX MPU aHAJIU3E PA3IMYHbBIX BUIOB YU€OHOM JESITEIbHOCTH;



2) IATPUOTHYECKOI0 BOCIIUTAHUS .

IIEHHOCTHOI'O OTHOIIEHHUSI K UCTOPUYECKOMY M HAYYHOMY HACJICIUIO OTE€YECTBEHHOM
XUMUH,

yBa)XKEHHS K IMPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAYKH €CTh Pe3yJIbTaT JJIUTEIbHBIX HAOII0/ICHUH,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX MIOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa W I[I03HABATEIbHBIX MOTHBOB B IMOJIYYEHHM M TMOCJIEAYIOUIEM aHan3e
nH(GOpMAITUH O TEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMM, CBA3aHHbIE C XUMHYECKHUMH SIBICHHUSIMHU, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE TOBEJCHHE W TIOCTYNKW CBOUX TOBapHUIIEH C TMO3HUIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE IMOCTEACTBHI 3TUX MOCTYIKOB,;

4) popMuUpoBaHus KYJIbTYPHI 310POBbS:

MOHUMAaHUsl LIEHHOCTEH 3/10pOBOr0 M 0O€30MacHOro o0pas3a XU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PU3MYECKOMY M TICUXUYECKOMY 3JI0POBBIO;

coOJTr0/ICHUS TTpaBMII 6€30MacHOI0 OOpaIleHus ¢ BEIeCTBaMU B OBITY, MTOBCEIHEBHOM
KU3HU U B TPYJIOBON JEATEIbHOCTH;

MOHUMAHUSI I[EHHOCTU TMPaBWI HWHIMUBUAYAJIBHOTO M KOJUJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyAIUAX, YTPOXKAIOIINUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCIICJICTBUNA U HETPUATUS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aIKOT OIS,
HapKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4eOHO-HUCCIIEIOBATEIIbCKON JesATEeIbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTHUX BUIAX JEATEIHLHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY HM3YUCHHIO TTPOoecCuil pa3IMuHoro pojaa, B TOM YUCJIe Ha
OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUI 110 XUMUU;

YBaXKEHHUS K TPYAY, JIOJAM TPpyAa U pe3ysibTaTaM TPYI0BOU JEATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYAJIBHOW TpaeKTOPUU OOpa3oBaHUs,
Oynymed mnpodeccun U peanusalid  COOCTBEHHBIX JKM3HEHHBIX IIJIJAHOB C YYETOM
JTUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U ITOTPEOHOCTEH 00IIecTBa;

6) YK0JIOTMYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKH  IIeJIECOOOpAa3HOro  OTHOILIGHMSI K  TOPHUPOJE, KaK HCTOUYHHKY
CYILIECTBOBAHMUS )KM3HU HA 3E€MIIE;

MOHUMAHUS  TJIOOATBHOTO  XapakTepa  AKOJIOTHYECKUX  MPOOJieM,  BIUSHUS
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MIPUPOTHON U COIUATILHOM Cpe/Ibl;

OCO3HAHUS HEOOXOJWMOCTH HCIIOJIB30BaHUS JOCTIDKCHUN XUMHHM JIJI1  PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO TPUPOIOIOIH30BAHUS;



AKTUBHOI'O HENPUATHUS JACUCTBUI, MPUHOCIIINX BPEA OKPYKAIOIIEH MPUPOAHON cpere,
yMEHUs MPOrHO3UPOBATh HeOJIaronpusTHHIE JKOJIOTUYECKHE MOCJIEACTBUSA
NPEANPUHUMAEMBIX TEHCTBUM U NIPEAOTBPAILATh UX;

HQJIMYWS PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHHS, JKOJIOIMYECKOM KYJIbTYphI, OIBITA
JESATENbHOCTH 3KOJIOTMUECKOW HANpaBIC€HHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHON, KOMMYHUKAaTUBHOM M COLIMAJIBLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHMS
aKTUBHO MPOTUBOCTOSITH UJEOJIOTUU XeMOpoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHUKHU;

NOHMMaHUs CHeUU(pUKA XUMHUHM KaK HayKd, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
palMoOHAIBHOIO HAYYHOT'O MBIIIJICHUS, CO3AAHUM LEJIOCTHOrO MpeICTaBiIeHHUs 00
OKpYXalollleM MHpE KaK O €AMHCTBE NPHUPOABI U YEIOBEKA, B IMO3HAHWM HPUPOIHBIX
3aKOHOMEPHOCTEN U peLIeHUH NPOOJIEM COXpaHEHHS IPUPOAHOIO PABHOBECHS;

yOexIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHUHU JJII COBPEMEHHOW LUBWIM3ALUU: B €€
I'YMaHUCTUYECKOW HANPABIEHHOCTH M Ba)KHOM POJIU B CO3/JaHUM HOBOW 0a3bl MaTEpHUAIbHON
KYJIbTYpbl, PEHIEHHH TIJI00adbHBIX MPOOJEM YCTONYMBOIO pa3BUTUS YEJOBEYECTBA —
CBIPDBEBOM, JHEPreTUYECKOW, NMILEBONM U DKOJOTMYECKOW O€30IIaCHOCTH, B pa3BUTUU
MEIMIIMHBI, 00E€CTIEYeHNH YCIOBUM YCIEIHOr0 TPyAa U 3KOJOTHYECKH KOM(OPTHOH KU3HU
Ka)KJ0ro 4ieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTHU: MOHMMAHUA CYUIHOCTH METOJIOB I[O3HAHUSA,
UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BAaTh IOJIy4YaeMble 3HAHMS
JUIs aHaiu3a M OOBSCHEHHs SIBICHUN OKPYXAIOUIEro MHpa M MPOUCXOIALIMX B HEM
W3MEHEHUI, YMEHUsl JAenaTh 0OOCHOBAHHBIE 3aKIIOYEHHS] HA OCHOBE HAYYHBIX (PAKTOB U
MMEIOIIMXCS JaHHBIX C I[EJIbIO TOJYYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIbHO MHCIIOJIb30BATh XWMHUYECKHE 3HAHUS Ul pELICHUs
npobJieM B peajbHbIX KU3HEHHBIX CUTYaIIUsAX;

MHTEpeca K NO3HAHMIO U UCCIIEI0BATENBCKON AESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM II0 XHMHHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pa3iiMyHbIX cdepax npodeccHoHaIbHOM
NEeSTENbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOCHHSA y4eOHOro mpeamera «XWMHS» Ha YPOBHE
CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIC JIJIT (POPMHUPOBAHUS MHPOBO33PCHUS O0YUAIONIUXCS MEKIUCIUTUTHHAPHBIC
(MEeXIIpeIMeTHbIC) OOIIEHAYYHBIC TOHATHS, OTPaXKarolIke IEIOCTHOCTh HAYYHOW KapTHHBI
MHUpPa U CHCIM(PHUKY METOI0B MO3HAHMS, HCIOIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIICCTBO, JHEPTHUsA, SBJICHHE, TPOIECC, CUCTEMa, Hay4YHBIA (aKT, MPUHIUI, THIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIIeIOBaHUE, HAOIIO/IEHUE, U3MEPEHUE, IKCIIEPUMEHT U
Ipyrue);

yHUBEpCAJIbHble  y4eOHble  JelcTBUS  (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), oOecreunBawomue GopMUpPOBaHUE (PYHKIIMOHAIBHOW TPAaMOTHOCTU U
COLIMAJILHOM KOMIIETEHIMU 00y4aroInuxcs;

CIIOCOOHOCTh ~ OOYYAIOIIUXCSA  MCIOJIb30BaTh OCBOCHHBIE  MEXIUCHUUILUIMHAPHBIE,
MHUPOBO33PEHYECKNE 3HAHWUSI U YHUBEPCAIbHbIC y4eOHBIC NEHCTBUSA B IO3HABATEILHON U
COLMAJIBHOM ITPAKTHUKE.

MeranpenMeTHbie pe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU YUE€OHBIMU
N03HABATEIbHBIMU, KOMMYHHKATUBHBIMU U PETYJISTHBHBIMH JICHCTBUSIMHU.

OBjajieHHe YHHBEPCAJIbLHBIMH Y4eOHbBIMH MO3HABATEIbHBIMU AeHCTBUAMM:

1) 6a30Bble JJOrHYecKue JaeicTBUs:

CaMOCTOSITETbHO (OPMyIUpPOBaTh U aKTyaIU3UPOBATH MPOOJEMY, BCECTOPOHHE €&
paccMaTpHUBaTh;

OTpEACNITh LEIN JeATEeIbHOCTH, 3aJaBasi MmapameTpbl U KPUTEPUU UX JIOCTHOKCHHUS,
COOTHOCHUTD PE3YJIbTATHI IEATEIIbHOCTH C OCTABICHHBIMU LEISIMHU;

WCIOIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJIEIATh
XapaKTepHble TPU3HAKM TOHATUH W YyCTaHABIMBaTh WX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIUE MTOHATHUS ISl OOBSICHEHUS OTACTbHBIX (DAKTOB U SIBJICHUIA;

BBIOMpaTh OCHOBAHUSI M KPUTEPUM ISl KiIacCU(UKAIMU BEUIECTB U XUMHYECKUX
peaKLnil;

YCTaHABJIMBATH IPUUMHHO-CJIEICTBEHHBIE CBS3U MEXKIY N3YYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYX AEHUS (MHIYKTUBHBIC, JEAYKTHUBHbIEC, IO AHAJIOTHUH),
BBIBJISITh  3aKOHOMEPHOCTM M NIPOTUBOPEUYUS B PACCMATPUBAEMBIX  SIBIICHUSX,
(hopMyJIUpPOBATh BHIBOJBI U 3aKJIIOUCHUS;

OpPUMEHSITh B TMPOLIECCe TO3HAHUS, MCHOJIb3YyEeMble B XUMHUH CHMBOJIUYECKUE
(3HaKOBBIE) MOEIH, MPEOOPa30BLIBAThL MOJICIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK
(cuMBOM) 3reMEHTa, XUMHUYecKas (opmyrna, ypaBHEHHE XHUMHUYECKOW pEaKIUH — TMpHU
perieHnyd y4eOHBIX I103HABATENbHBIX M MPAKTHUYECKUX 3aJ]ay, MNPUMEHITh Ha3BaHHBIE
MOJIETIbHBIE MPECTABICHUS VISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEILECTB
1 XUMHAYECKUX PEAKIIUH.

2) 0a3oBbIe MCCIIEI0BATEILCKHE 1eHCTBHSA:

BJIaIETh OCHOBAaMHU METO/I0B HAYYHOTO IMO3HAHMS BEIIECTB U XUMUYECKUX PEAKIINIA;

dbopMynHpoBaTh 1LETW W 3a/Ja4d HCCIEAOBAHMS, HCIOIb30BaTh IIOCTABIICHHBIE U
CaMOCTOSITETTLHO C(OPMYITHUPOBaHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA TO3HAHUS H
OCHOBBI Jisi (POPMUPOBAHMSI THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSITEIHHOTO TUIAHUPOBAHUSA W TPOBEJACHUS YYCHHUYECKUX
OKCIIEPUMEHTOB,  COBEPIIICHCTBOBATh yYMEHHs  HaOmOAaTh 3a XOJOM  TpoIlecca,
CaMOCTOSITETIbHO MPOrHO3UPOBATh €ro pe3ynbTaT, (OpMYIUPOBaTh O00OOUIEHUS U BBIBOJBI
OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCJIEAOBAHHUSA, COCTaBJISITh OOOCHOBAaHHBIM
OTY&T O MPOJIETTaHHOI padoTe;



pUOOpETaTh OMNBIT YYEHUYECKOW HCCIEeNOBATENbCKOM M MPOEKTHOM JeATEIbHOCTH,
MPOSBIISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY MOHMCKY METOAOB PEIICHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B TO3HAHMSL.

3) pa6ora c uapopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX HMHGOpMALMKU (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XUMHUYECKOTO COAEpKaHUs, CIpaBOYHbIE MocoOus, pecypcbl HMHTepHera),
aHaJM3UpPOBaTh HMH(OPMALMIO PA3IUYHBIX BHUJAOB U (POPM MpeACTaBIEHUS, KPUTUUECKU
OLICHMBATh €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTb;

(GopMynHpoOBaTh 3aMpoOChl U MPUMEHATHh Pa3IUYHbIE METOIbI MPH IMOUCKE U 0TOOpe
uHbOpMaIIK, HEOOXOAMMOM JIJIsl BEIIOJTHEHHUS Y4eOHBIX 3aa4 ONpPeIesIEHHOTO TUIIA;

nproOpeTaTh ONBIT WCHOJb30BaHUs WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
Y PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETILHO BBIOMpAaTh ONTUMAJIbHYIO (OPMY MpEACTaBICHUS WH(POPMALIUH
(cxembl, rpaduKu, AUArpaMMbl, TaOJIUIIbI, PUCYHKH U APYTHE);

UCMOJIb30BaTh HAy4YHbIN $3bIK B KAyeCTBE CPEACTBA IpH paboOTe € XUMHUYECKOU
uHbopMaIuell: TpUMEHATh MEXIpenMeTHble ((QU3MuecKrue M MaTeMaTU4YeCKUe) 3HaKu U
CUMBOJIBI, (hOpMYIIbl, A00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISTHOCTH.

OBinageHne yHMBEpPCAJIbHBIME KOMMYHHMKATHBHBIMH AeHCTBUSIMH:

3a/aBaTh BOINPOCHl MO CYIIECTBY OOCYX JaeMOl TeMbl B XOJA€ Juajiora W/Win
JTUCKYCCUH, BBICKAa3bIBaTh WU, (OPMYIHPOBATH CBOM MPEAJIOKEHUS OTHOCHTEIBHO
BBITOJIHEHUS [TPEIJIOKEHHON 3a/1a4H;

BBICTYIIATh C IPE3EHTALMEN Pe3yJIbTaTOB I03HABATEIBHON AEATEIbHOCTH, OTYyYEHHBIX
CaMOCTOSITEJIbHO WJIK COBMECTHO CO CBEPCTHUKAMU TPH BBINOJIHEHUH XUMHYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKON padOThl MO HCCIEAOBAHUIO CBONCTB M3Yy4aeMbIX BEIIECTB,
peanuzanuy yueOHOro npoekra u (GopMyJIMpoBaTh BBIBOBI 110 pe3yjIbTaTaM MPOBEAEHHBIX
HCCIIEIOBAHUM MTyTEM COTJIaCOBaHUS MO3UILUH B X0/1€ 00CYXIeHUS 1 OOMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJBHBIMH PeryJIsiTHBHBIMH 1eCTBUSIMU:

CaMOCTOSITEIILHO TUIAHUPOBATH M OCYILECTBIISATH CBOIO IMO3HABATENIbHYIO JESTEIbHOCTD,
ornpenenss e€ Lenu U 3aJjaui, KOHTPOJIMPOBATh U [0 MEPe HEOOXOIMMOCTH KOPPEKTUPOBAThH
IpeajaraéMblii aIrOPUTM JEHCTBUN MPU BBINOJHEHUH YYEOHBIX M HCCIIEIOBATEIbCKUX
3a/1a4, BbIOMpaTh Hanbolee 3PPEeKTUBHBIA CIOCOO UX PEUIEHUsS ¢ YUYETOM MOJYyUYEeHHUS HOBBIX
3HAaHUH O BEUIECTBaX U XUMUYECKUX pEaKLusiX;

OCYLIECTBJISITh CaMOKOHTPOJb CBOEH [EATEIbHOCTHM HAa OCHOBE CAaMOAHaIu3a M
CaMOOLICHKH.



HPEJMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTrHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMUs OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA O XHMHUYECKON COCTaBIISIOIICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XUMHH B MO3HAHUU SBJICHUN TPHUPOJBI, B POpMUPOBAHUU
MBIIIJIEHUS. U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOW IPaMOTHOCTU, HEOOXOIUMOM st
pEIICHHs] TPAKTHYECKUX 3a/ad U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3J10pPOBbIO U IPUPOJIHON CPEE;

BJIaJICHUE CHCTEMOW XMMHYECKHUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOUINE
NOHATHS (XMMHUYECKUH JJIEMEHT, aTOM, »JJIEKTpOHHas 000J0YkKa aroma, MoJeKya,
BaJICHTHOCTh, DJEKTPOOTPHUIIATEIILHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas dopmyna
(pa3BépHyTass U COKpall€éHHas), MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA O0BEM, YIIIEpOIHBIN
ckener, (PyHKIMOHATbHAS TPyIMIa, pajuKal, U30MEpusi, U30MEphbl, TOMOJIOTHYECKUN Psij,
TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPO U a30TCOAEPIKAIINE COCAUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS); TEOPUU M 3aKOHBI (Teopus
CTpPOCHMSI OpraHudeckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMHH; MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B
OCHOBE TTOHMMAaHUS MPUINHHOCTH U CUCTEMHOCTH XUMUYECKHX SIBJICHUH, (DaKTOJIOTUYECKUE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHWHU U OE30MACHOM HCIOIH30BAHUM BaXKHEUIITUX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUUECKOM JACSATEILHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTb  YMEHHMH  BBISBIATH  XapaKTEpHbIC  MPU3HAKU  TOHSTHH,
YCTaHaBIIMBATh MX B3aMMOCBSI3b, UCIIOJIB30BATH COOTBETCTBYIOIIUE MOHSATHS NP OMKHCAHUU
COCTaBa, CTPOEHUS ¥ MIPEBPALLIECHUNA OPraHUYECKUX COCIMHEHHUIM;

c(hOpMUPOBAHHOCTb YMEHUHN UCTIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJIs1 COCTABIICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpami€HHOW) (OpMya OpPraHHMYEeCKUX
BEIIECTB W YyPAaBHEHHM XHMMHUYECKUX pEaKUWW, W3rOTAaBIMBATh MOJEIU MOJEKYJ
OpPraHUYEeCKUX BEHIECTB [UJI1 WUIIOCTPAMM HMX XHUMHYECKOTO WM MPOCTPAHCTBEHHOIO
CTpPOEHUS;

chOpMHPOBAHHOCTh ~ YMEHUM  YCTaHaBIMBAaTh  MPUHAJICKHOCTh  HM3YyYEHHBIX
OpPraHMYECKUX BEIIECTB IO HMX COCTAaBY W CTPOCHUIO K OMNpENeIEHHOMY KIacCy/Tpymie
COCAUHECHUH (YyriieBomopobl, KHUCJIOPOJI " a30TCOJIepIKaIINE COCIUHEHUS,
BBICOKOMOJIEKYJIIPHbIE  COCIMHEHUs), JaBaThb WM Ha3BaHUA [0 CHUCTEMaTUYECKOM
Homenkiarype (IUPAC), a Taxke mNpuUBOAWTH TPUBUAIBHBIC HA3BaHUSA OTICIbHBIX
OpPraHUYECKUX BEMIECTB (ITHIICH, MPOMUJIICH, alleTUJIeH, dTHUICHTJIMKOIb, TIUIEpUH, (PeHor,
dbopManbaerua, ameTamblerul, MypaBbUHAS KHCIOTa, YKCYCHas KHCJIOTa, OJICMHOBAsI
KHUCJIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a, (PyKTO3a, Kpaxmall, HeJUTi0J103a, TJIMIIHUH);

c(hOpMHUPOBAHHOCTh YMEHHUS OMNPEICIATh BUABI XUMUYECKON CBSI3M B OPraHUYECKUX
COeIMHEHUAX (OIMHAPHBIEC U KPATHBIE);



c(hOpMUPOBAHHOCTb YMEHUSI MPUMEHSTH MOJOKEHUSI TEOPUU CTPOCHUSI OPTaHUYECKUX
BelecTB A. M. BytiepoBa 11t 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMS; 3aKOH COXPAHEHHS MACChl BEILIECTBR;

c(hOpMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTpPOEHUE, (u3MdyecKkue W
XUMUYECKUE CBONCTBA THUIMYHBIX MPEICTABUTEICH pa3IMYHBIX KJIACCOB OPTraHUYECKUX
BelIecTB (METaH, dTaH, dTHWICH, NPOIWJIEH, alleTWIeH, OyraaueH-1,3, merunOyraanen-1,3,
OEH30J1, METaHOJ, ATAHOJ, STUICHTJIUKOJb, TJIUIIEPUH, (PEHOJ, alleTalbJAeTu/l, MypaBbUHAS U
YKCYCHasi ~KHUCJOTBI, TJIFOKO3a, Kpaxmall, UEJIIJo3a, aMHUHOYKCYCHas KHCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIY HHUMH YPaBHEHHUSIMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIUNA ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh HCTOYHUKU YTIIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOIHBIN Ta3, Yroib), CIIOCOOBI MX MEPEPaA0OTKU W MPAKTUYECKOE MPUMEHECHHE
MIPOAYKTOB NEPEPAOOTKHY;

c(hOpMUPOBAHHOCTb YMEHHH IPOBOJUTH BBIYMCICHHUS IO XUMHUYECKUM YpaBHEHUSIM
(Macchl, 00bEéMa, KOTMYECTBA UCXOTHOTO BEIISCTBA WM MPOAYKTa PEaKIUU MO W3BECTHBHIM
Macce, 00bEMY, KOJTMIECTBY OJJHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKITUN);

c(hOpMUPOBAHHOCTb YMEHUU BIAJETh CUCTEMON 3HAHUM 00 OCHOBHBIX METOJAX
HAyYHOT'O TO3HAHUSI, MUCMOJB3YEeMbIX B XHMHUHM TPU H3YUYCHUHU BEUIECTB MU XUMHUECKUX
ABJICHUM (HAOMIOJIEHHWEe, UW3MEpPEHHUEe, DOKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIb30BATh
CUCTEMHbIC XHUMUYECKUE 3HAHUA JJIsl MNPUHITUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYyaIUsX, CBSI3aHHBIX C BEUIECTBAMU U UX TPUMEHECHUEM;

c(hopMUPOBAHHOCTb YMEHHI COOJIIOIATh MpaBUiIa MOJIH30BAHUS XUMUUECKON MOCY101
u JabopaTOpHBIM O0OpyJAOBaHHWEM, a TakKe IpaBWJia OOpaIlleHHWs C BEIIECTBAMH B
COOTBETCTBHUH C MHCTPYKIUSAMHU O BHIMOJHEHUIO Ja00PATOPHBIX XUMUUECKUX OTMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIMOIHATh XUMHUUYECKUH IKCIIEPUMEHT
(mpeBpalieHus: OpraHuYeCKUX BEIISCTB NMPH HArpeBaHWH, MOJYyYCHUE ITHICHA U U3YYCHUE
€ro CBOMCTB, KaUe€CTBEHHBIE PEaKIMA OPraHUYECKUX BEILECTB, JIEHATypalus OEIKOB MHpH
HarpeBaHUM, LIBETHbIE PEAKIUMU OCJKOB) B COOTBETCTBUM C TMpaBUJIAMH TEXHUKHU
0e30MacHOCTH MpU OOpalleHWu C BEIIeCTBaMH M J1a0OpaTOpHBIM OO0OpPYAOBAHHEM,
IPEACTABISATh PE3yJbTaThl XHUMHUYECKOI'0 OJKCIEpUMEHTa B (opMe 3ammch ypaBHEHUH
COOTBETCTBYIOIIUX PEAKITU U ()OPMYITUPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUI KPUTUUECKU aHATU3UPOBATH XMMUYECKYIO WH(OpMAIIHIO,
MOJIy4aeMyI0 M3 pa3HbIX HMCTOYHUKOB (CpeacTBa MaccoBoit uHpopmanuu, VHTEepHET H
IPYTux);

c(hOpMHPOBAHHOCTh yYMEHHUH COOJIONATh MpaBWia JKOJOTHYECKH IIEIecO00pa3Horo
MOBEJICHUSI B OBITY U TPYJAOBOM NEATEIBHOCTH B LIENAX COXPAHEHMSI CBOETO 3J0POBbSl U
OKpY’)Karoled MPUPOJHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JCUCTBUS Ha JKUBBIC
OpTraHU3Mbl OIPEIECIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAas cMbICH mokaszarens [I/IK,
MOSICHATh, HA TPUMEpaxX CIOCOObl YMEHBIICHHWS UM TPEIOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M UYEJIOBEKA;

JUISl OOYYarOIIUXCsl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHE NMPUMEHSTh
3HaHMSI 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHHIA;



IUIA CIIENBIX M CJIA0OBHIALIMX OOy4alONIUXCsA: YMEHHE HCIIONIBb30BaTh pPEIbePHO-
TOYEUYHYI0 cucTeMy oO0o3HaueHui JI. bpaiins 1ist 3anucu XumMuueckux Gpopmyit.

11 KJIACC

[IpenMerHble pe3ynabTaThl OCBOEHHUS Kypca «OOmas W HeOpraHudecKas XUMUs
OTpaXaroT:

c(hOpMHUPOBAHHOCTh IPEACTABICHUM: O XHMHYECKOH COCTABISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XUMHHM B MO3HAHUUW SBJICHUN MPUPOJIbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJbTYPhl JUYHOCTH, €€ (QYHKIIMOHAIHHON IPpaMOTHOCTH, HEOOXOIUMOM ISt
pelIeHHs] MPAKTHYECKUX 3aJlad U HSKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10pPOBbIO U IPUPOJTHOU CPENE;

BJIAJICHUE CHUCTEMOW XMUMHUYECKHX 3HAHUM, KOTOpAsl BKJIIOYAET: OCHOBOMOJIATAIOIINE
MOHATHS (XUMHYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JCKTPOHHBIC OpOUTAIM aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN 00BEM, BaJIC€HTHOCTD, AIEKTPOOTPUILIATETLHOCTh, CTETICHD
OKHUCJICHUS, XUMHUYECKasi CBS3b (KOBAJIEHTHAs, HMOHHAs, METAJUIMYECKas, BOJIOPOJHAs),
KpUCTAJUTMYECKasi pEmI€TKa, TUIbl XUMWYECKUX pEaKIui, pacTBOP, DJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI,  JIEKTPOJUTUYECKAs  JUCCOLMAIUS, OKHUCJIHUTENIb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHYECKOW pPEaKINMM, XMMHUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (Teopusd
ANEKTPOJUTUYECKON Auccounanuu, nepuoamdeckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXpaHEHHSI MACChl BEIIECTB, 3aKOH COXPaHEHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX
peaKkiusx), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUI $3bIK XMMHUH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(bakToJIOTHYECKUE CBEIACHUS O CBOMCTBaxX, COCTaBe, IMIOJIYYECHUH © OE30MacHOM
WCIOJIb30BAaHUM BAXHEHUIIMX HEOPraHMYECKUX BEHIECTB B OBITY U MPAKTUYECKOM
NEeATEIbHOCTU YEIOBEKA;

chOPMHPOBAHHOCTh ~ YMEHUW  BBISBISATh  XapaKTepHbIE  MPU3HAKKA  TOHATHI,
YCTaHABJIMBATh MX B3aHMOCBSI3b, UCIIOJIB30BATH COOTBETCTBYIONIUE MOHSATUS MPU ONMKUCAHUU
HEOPraHUUYECKUX BEILECTB U UX MPEBPAIICHUI;

c(hOpMHPOBAHHOCTh YMEHUHN HCIOIB30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTABIICHUS
(dbopMysT BEUIECTB M yPAaBHEHHM XHUMHUYECKUX PEAKIUH, CHCTEMAaTUYECKYI0O HOMEHKJIATYPY
(IUPAC) u TpuBHaibHBIC Ha3BaHUsS OT/ICIIBHBIX HEOPTaHMUECKHX BEIICCTB (yrapHbId ras,
YIJIEKUCIIBIN Ta3, aMMUaK, raiiéHasl U3BeCTh, HeTalll€Hasi U3BECTh, MUThEBAsI CO/A, MUPUT U
Jpyrue);

c(OpMHPOBAHHOCTh YMEHHM OINpPEAENsiTh BAJICHTHOCTh M CTENECHb OKHCICHUS
XUMUYECKUX D3JIEMEHTOB B COEAMHEHHUSX Pa3JIMYHOIO COCTaBa, BUJI XUMHUYECKOW CBS3U
(KoBaJieHTHasl,  WOHHAs,  MeETaJUIM4YecKas, BOJOPOJHAs) B  COCAWMHEHUSX,  THII
KPUCTAJJIMYECKONW PEIIETKM KOHKPETHOTO BEIIeCTBAa (aTOMHAasl, MOJICKYJISIpHAsi, HMOHHAasi,
METaJIMYECKasi), XapaKTep CPelbl B BOJHBIX pacTBOPaxX HEOPraHMYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTb yMEHUW YyCTaHABIMBAaTh MPUHAMJIECKHOCTh HEOPTraHUYECKUX
BEILIECTB 0 UX COCTaBY K OMNpeAeIEHHOMY KJaccy/TpyIine CoequHEeHUM (TIpOoCThie BElecTBa
— METaJIbl 1 HEMETAIIIbI, OKCU/IbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIEC THAPOKCHUIBI, COJIN);



c(hOopMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICH TNepuoauueckoro 3akona JI. .
MeHnneneeBa M JEMOHCTPUPOBATH €ro CHUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOrHOCTUYECKYIO (PYHKIUU;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 31eMEHTOB 1—4 mepuonoB llepuognueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JI. W. MenaeneeBa, WHCHONB3Ysl TOHATHA «S-, P-, O-2JICKTPOHHBIE OpOUTAINY,
(QHEPIreTUYECKHE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHUYECKHUX
AJIEMEHTOB W HX COCIMHEHHM N0 mnepuojgaM u rpymmam llepruoandeckor CUCTEMBI
XUMHYECKHX djeMeHToB J[. . Menaeneena,

c(hOpMUPOBAHHOCTb YMEHUN XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMUYECKHUE
CBOMCTBA HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATH CYIIECTBOBAHUE
FEHETHYECKOW CBSI3M MEXKIY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOUIBK) YpPaBHEHHU
COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUS KJIACCUPUIIMPOBATH XUMUUECKUE PEAKIIMH 10 PA3TUYHBIM
npu3HaKaM (YUCIYy W COCTaBy pEarupylolux BEIIEeCTB, TEIIOBOMY 3(D(eKTy peakiuu,
U3MEHECHHUIO CTEMEHEH OKHUCICHUS DBJEMEHTOB, OOpaTUMOCTH PpEaKIUH, YYacCTHUIO
KaTajan3aropa);

c(OpMHPOBAHHOCTh YMEHHMM COCTaBISATh YpaBHEHUS pPEAKIUN pPA3JIUYHBIX THUIIOB,
MOJIHBIE M COKpAIEHHBIE YPAaBHEHHS PEaKIMii MOHHOTO OOMEHA, YYUThIBAsl yCIOBUSA, MPHU
KOTOPBIX 3TH PEAKIUH UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIIMH, MOATBEPKIAONINE KaueCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHWYECKHWX BEIIECTB, PACIO3HABATH ONBITHBIM NYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB;

c(hopMUPOBAHHOCTH YMEHUUI PacKpbIBaTh CYIIHOCTh OKHMCIUTEIILHO-
BOCCTAHOBUTEJIHHBIX PEAKIMi MOCPEICTBOM COCTABJICHUS JJICKTPOHHOrO OajlaHca 3THX
peaKIuu;

c(hOpMHPOBAHHOCTh YMEHHUM OOBICHITH 3aBUCUMOCTh CKOPOCTUA XHUMHYECKOW PEaKIIUU
OT pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3aeicTBus (nmpunnun Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKHE IMPOLECCHI, JEXKAIIUE B
OCHOBE TMPOMBIIUICHHOTO  TMOJIYyYE€HHs] CEPHOM  KHUCIOThl, AaMMHakKa, a TaKkKe
c(hOpMUPOBAHHOCTb MPEACTABICHUI 00 OONIMX HAay4YHBIX MPUHLUMNAX W IKOJIOTHYECKHUX
npobiieMax XMMUYECKOTro IPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHM TMPOBOAUTH BBIYUCICHHS C HCIOJIb30BAHHEM TOHSATHUS
«MaccoBasi JI0JIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHWU Ta30B MPH XUMHUYECKUX
peakIusix, Macchl BeIIeCTBAa WM 00bEMa ra3oB MO H3BECTHOMY KOJIMUECTBY BEILECTBA,
Macce Wi 00bEMY OJIHOIO M3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3¢dekra
pEeakiMu Ha OCHOBE 3aKOHOB COXPAHEHUSI MAacChl BEUIECTB, NMPEBPALICHUS U COXPAHECHUS
SHEPTUH;

c(hopMUPOBAHHOCTb YMEHHI COOJIIOIATh MIpaBUjia MOJIb30BAHUS XUMUYECKOM MOCYq0H
U J1abopaTOpHBIM OOOpYAOBAaHMEM, a TakXKe TMpaBuUia OOpallleHUs C BElIeCTBaMHU B
COOTBETCTBHH C MHCTPYKIIUSMH T10 BBITIOJHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTBITOB;



c(hOpMHPOBAHHOCTh YMEHHUM TUIAHUPOBATH W BBITIOIHATH XUMHYECKHH SKCIICPUMEHT
(pa3nokeHue MepoKcHaa BOAOPOJAa B NPHUCYTCTBUM KaTalldu3aTopa, ONpPEETIEHUE CpPEe.bl
pPacTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCATBLHOTO HWHIMKATOPA, BIMSHUE pPa3IUYHBIX
(akTOpoB Ha CKOPOCTh XUMHUYECKOW PEaKIMH, PEeaKIMd MOHHOTO OOMEHa, KaueCTBEHHbBIC
peaknuu Ha cynabdar-, xkapOoHAT- W XJIOPUA-aHHOHBI, HAa KATHOH aMMOHHMS, pEIICHUE
OKCIIEPUMEHTAIBHBIX 3a7au Mo TemMaM «Mertamib» U «Hemeramnbl») B COOTBETCTBUU C
MpaBWIaMU TEXHUKW OE€30MacHOCTH TpH OOpallleHHH C BEHIECTBAMU U JAOOPATOPHBIM
000pyIOBaHUEM, TPEACTABIATH PE3YJIBTATHl XUMUYECKOTO IKCIIEPUMEHTA B (hOpME 3arncH
ypaBHEHUN COOTBETCTBYIOIINX PEAKIUHA W (OPMYITHPOBATH BBIBOABI HAa OCHOBE OSTHUX
pE3yJbTATOB;

c(hOpMHPOBAHHOCTh YMEHHUIN KPUTHYECKU aHAIU3UPOBATH XUMHUYECKYI0 MH(POPMAIIHUIO,
MOJTy9aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CPEICTBa MAcCOBOM KOMMYHHWKaIuu, MHTEpHET U
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHUH COOJIOATh MpaBWia SKOJOTHMUECKH I1eJ1eco00pa3Horo
MOBE/ICHUSI B OBITY U TPYAOBOW JEATEILHOCTH B LEJISAX COXPAHEHHUS CBOETO 3J0POBbI U
OKpYXaloIeld TMPUPOTHON Cpenbl, OCO3HABATh OIMACHOCTh BO3JCHCTBUS HA JKUBBIC
OpPraHu3MBbl OIpPEACIEHHBIX BEIIECTB, MOHWMAas cMbica mokazatens [IJIK, moscHsITh Ha
npuMepax CHocoObl YMEHBIIEHUS M TPEJOTBPAIICHUS] HMX BPEIHOTO BO3JEHCTBUA Ha
OpraHu3M YeJIOBEKa;

TUTSE 00YYAIONTUXCS ¢ OTPAaHUICHHBIME BO3MOYKHOCTSIMHU 37IOPOBbS: YMEHUE TIPUMECHSITh
3HAHMS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XMMHUYECCKUX SIBJICHHI;

JUISL CHEeNbIX M ClHabOBUIANIMX OO0YyYaloUIMXCs: YMEHHUE HCIOJIb30BaTh peinbeHO-
TOYEUHYIO cucTeMy o0o3HadeHu JI. bpaiins 1ist 3anucu XuMu4eckux GopMyIt.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoasnbie | IIpakTnueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesI
Pa3neu 1. TeopeTuueckue 0CHOBbI OPraHMYeCKONH XUMHHU
[Ipenmet opranuyeckoit xumun. Teopus
11 CTPOCHHMSI OPTaHUYECKUX COSTUHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pasnen 2. Yriesonopoasl
2.1 [IpenenbHbBIE YTIEBOAOPOIBI — aJTKAHBI 2
59 HenpenenpHble yriIieBOIOPOIBI: ATKCHEI, 5 1
AKAVCHBI, AIKMHBI
2.3 ApoMaTuiecKkme yriaeBoJI0pOIbl 2
24 [TpupoTHbIC HCTOYHUKH YTIICBOIOPOIOB U 3 1
uX mepepadoTKa
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:kamue opraHnyecKue coenHeHu s
3.1 Cruptel. deron 3
3. Anpaeruasl. KapO0HOBBIE KHCIIOTHI. 7 1
CrnoxxHbie 3(upsl
3.3 VYrineBoanl 3 1

Hroro no pazneny

13




Pa3znea 4. A3orcogepxamme opranudeckue coeuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazneny 3
Paspen 5. BeicOKOMO/IeKY I PHBIE COCIUHEHU S

5.1 [Tnactmaccel. Kayayku. Bonokna 2
Hroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesoB U TeM (uudposbIe)
Ne n/m Konrponbusie | IlIpakTHyeckue
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoTbI
pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [leproanueckas cuctemMa XUMHUYECKUX 3
snemenToB JI. . MenneneeBa
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMHUECKUE PEAKIIUU 6 1 1
Hroro no pazueny 13
Pasnen 2. Heopranuueckasi Xumust
2.1 Mertabl
2.2 Hemeramnsr 1
53 CBs13b HEOPraHMYECKUX U OPraHUYECKHUX 5
' BELIECTB
Hroro no pazaeny 17
Paznen 3. Xumus 1 :Ku3Hb
3.1 XUMUS ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
KosanuectBo yacos JJIeKTPOHHbIE
Ne undgposbie
/i Tema Ypoka Beero KOHTpOJIbHLIe HpaRTn'{ecmle OﬁpaSOBaTeﬂbele
padoThbI padoThI pecypesI
1 [Ipeamer opraHu4eckoi XUMHH, €€ 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE
Teopust cTpoeHUs1 OpraHUYECKUX
2 coenqunenu A. M. bytiepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o KiIaccuPUKAITUN
3 OopraHnyeckux BeulecTs. Homenknatypa 1
(cucteMatuyeckas) U TPUBHAJIbHBIE HA3BaHUS
OpraHNYEeCKHUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUECKHUH Pl
5 Mertan u 3TaH — npocTenmme 1
MIPEACTABUTEHN AIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1
7 OTUJIEH U IPONUJIEH — MPOCTEUIINE 1
MIPEACTABUTEIH AJIKEHOB
8 [IpaxTueckas pabora Ne 1. «Iloayuenue 1 1
ATUJICHA U U3yYEHUE €TI0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 Metunoyraauen-1,3. Ilomydenne 1
CHHTETUYECKOTO KaydyKa U PEe3UHBI
10 AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, 1

TOMOJIOTMYE€CKUM pAA. AI.[CTI/IJ'ICH —




MPOCTEUIIINN MPEJICTABUTEIb AIKHHOB

Beruncnenus mo ypaBHEHHUIO XUMHYECKOU

11
peaxun

12 ApeHbl: 6eH301 U TOIyod. TOKCUYHOCTD
apeHoB

13 ['eHeTHuecKas CBsI3b YTICBOJOPOIOB,
NPUHAIISKANINX K Pa3IHIHBIM K1accam
[IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ epepadoTKH
[IpupoaHbIe HCTOYHUKH YTIIEBOLOPOAOB:

15 NPUPOAHBINA ra3 U MOMYTHbIE HEPTSIHbIE ra3bl,
He(Tb U MPOJYKTHI €€ nepepadoTKu

16 KoHnTtponbHas paboTa mo pa3aeny
«YTIIeBOIOPOABD)

17 [IpenenbHbpIe 0OTHOATOMHBIE CITUPTHI:
METaHOJ  3TaHoJ. BogopoaHas cB3b

18 MHoroatoMHbIe CIUPTHI: STUICHIIUKOIb U
TIIMIEPUH

19 @DeHoII: CTPOEHUE MOJIEKYIIbI, (PU3NUECKUE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anbaerupl: GopMaibIeTUa U alleTalIbIeTU]I.
AnietoH

21 OHOOCHOBHBIE TTpeEIbHBIE KapOOHOBBIE
KHUCIIOTHI: MyPaBbHHAS M YKCYCHAS

99 [TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

93 CreaprHOBas U OJICMHOBASI KHCIIOTHI, KaK
NPEJICTABUTENN BBICIIMX KAPOOHOBBIX KHUCIOT

24 MpbLuTa Kak COJIM BBICIIUX KapOOHOBBIX




KHUCJIOT, KX MOIOIIEE JEHCTBHE

CrnoxHbIe 3(DUPBI KaK MPOU3BOIHBIC
25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX

3¢pupoB

JKupsl: runponus, npuMeHeHue,

26
Ouosnornyeckas pojib KHPOB

VYrieBonbl: cocTaB, KiaccupUKaIus.
27 Baxwnerinme npencraBuTeNn: ri0K03a,
bpykTo3a, caxaposa

Kpaxmai u 1neirono3a Kak IpupoHbIe
HOJIUMEPBI

28

KonTponpHast pabora no pazueny
29 «Kucnopoacoaepxaiiye OpraHn4ecKue
COCTMHCHHUS»

30 AMUWHBI: METWIAMUH U AHWIUH

AMUHOKHUCIIOTBI KaK aM(OTEpHBIE
31 OpraHNYeCcKHe COeTUHEHUS, NX
ounonoruueckoe 3Hauenue. [lernrunel

32 benku kak npupoIHbIe
BBICOKOMOJIEKYJISIPHBIE COCITUHEHHUS

OCHOBHbBIC IOHATHUS XUMUN
BBICOKOMOIJICKYJISAPHBIX COC,Z[I/IHGHI/Iﬁ

33

OcCHOBHBIE METO/IbI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHU.

[InacTmacchl, KaydyKkd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KVIACC

Ne

n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoabHbie
padoTbI

IpakTn4yeckue
padoThI

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcbl

XUMUYECKUH 371EMEHT. ATOM. DJIEKTpOHHAS
KOH(UTypalus aToMOB

Ilepnonnueckuii 3akoH u [lepuonnueckas
CHUCTEMa XUMUYECKUX d1eMeHTOB [I. M.
Menneneesa, UX CBSA3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB M UX COSAMHEHUI 11O
TpynmnaM u neprojam. 3HaueHue
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xumuueckux asemMenToB /.M. MeHnieneeBa B
pa3BUTUU HAYKH

Crpoenue BemecTBa. XMMHUYECKas CBA3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHMS KOBAJECHTHOM
cBs3u. BogopoaHas cBsi3b

BaneHnTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucienus. Bemecta
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsaTHe 0 nucnepcHbIX cucTeMax. cTUHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBast 10
BEILIECTBA B pACTBOPE

Knaccudukanms 1 HOMEHKIIaTypa
HEOpPraHWYEeCKUX coenuHeHui. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3JIMYHbBIX




KJIaCCOB

Knaccudukanus XuMHUeCKUX peakluii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MAacChl BEIIECTB; 3aKOH
COXPaHEHMs U IIPEBPALLECHHS] DHEPTUU TIPU
XUMHUYECKHUX PEAKIMIX

CkopocTtb peakun. OOpaTuMbIe peakIny.
XUMHUYECKOE PAaBHOBECUE

10

[Tpaktuueckas padora Ne 1. «BausiHue
pa3nuYHbIX (AKTOPOB HA CKOPOCTh
XUMHYECKOW PEaKIum»

11

12

DnekTponuTrueckas auccoruanus. [onstue o
BO/IOpoiHOM ToKazarene (PH) pactBopa.
Peakiiun nonHoro oomeHna. I'uuponus
OpraHWYECKHX U HEOPTraHUYECKUX BEIIECTB
OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
[MonsiTrie 006 AIEKTPOIHM3E PACIUIABOB U
pacTBOpPOB CONEH

13

KontponbHas padora no pazuery
((TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUN))

14

Mertamibl, ux nosoxenue B [lepuoanueckoit
CHUCTEME XUMHUYECKUX emeHToB Jl. .
MenneneeBa 1 0COOEHHOCTU CTPOCHUS
atomoB. O0mue pu3ndecKkue CBOMCTBA
METaJIOB

15

CnnaBel MeTaLIOB. DNEKTPOXUMUYECKUH PAJT
HaIPSDKEHUH METAIITIOB

16

XuMHYECKHE CBOMCTBA BAYKHEHIIINX METAJIJIOB
(HaTpuii, KaJIUi, KaJIbLIUA, MarHuu,
AJIOMUHUI) U UX COETMHEHUN

17

XHUMHYECKHE CBOMCTBA XpoMa, MEAU U UX




COEIUHEHNN

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHECHUH

19

20

[Tpaktuueckas padora Ne 2. "Perienue
9KCIEPUMEHTAIIBHBIX 3aJ1au 10 TeMe
«Meramib»"

Hewmerannsl, ux nonoxenue B [lepuoanueckoin
CHUCTEME XMMHUYECKUX dyemMeHToB /[, U.
MemnzeneeBa U 0COOEHHOCTH CTPOEHUSI aTOMOB

21

®Pu3nuecKue CBOMCTBAa HEMETAJUIOB.
AmoTponusi HEeMETauIoB (Ha IPUMEpe
KHCII0poJ1a, cephl, hocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COEIUHEHNN

23

XuMu4eckue cBoicTBa a3oTa, pochopa u ux
COCAUHEHUN

24

XUMUYECKUE CBOWCTBA yriiepoa, KpEMHUS U
UX COEOUHEHUN

25

IIprMeHeHne BaXKHEUIIINX HEMETAIIOB U UX
COoeqUHEHUN

26

O00011eHNEe U cUCTEMATH3allHs 3HAHUH 110
teMe «HemeTtamiby». BeruuciaeHus mo
ypaBHeHI/IflM XUMHUYCCKHUX peaKuHﬁ nu
TepMOXI/IMI/IquKI/IC paC'—IéTI)I

27

[Ipaktuyeckas padora Ne 3. «Perenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME
"Hemeramist"»

28

KonTponbnas pabora o temam «MeTamis» u
«Hemeramibn»

29

HCOpFaHI/I‘{eCKI/IC 1 OPraHUYCCKUEC KUCIIOTHI.




HeOpFaHI/I‘ICCKI/Ie 1 OpraHn4€CKHUE OCHOBAHHA

AmpoTepHble HeOpraHU4YeCKHe U
OpraHUYeCcKHe CoelMHEHUs. [ eneTnueckas

30 CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX L
BEIIIECTB
Pons xumun B 00ecTieueHIH YKOJIOTUIECKOM,

31 YHEPreTUYECKON U MUIIEBOM 0€301acHOCTH, 1
Pa3BUTUU MEIUIIMHBI
[IpencraBienust 06 0OIMKX HAYUHBIX

32 MPUHITUTIAX TPOMBIIIJIEHHOTO MOTYYSHUS 1
Ba)KHEUIIINX BEIICCTB

33 YenoBek B MUpPE BEIIECTB M MAaTEPUAIOB

34 XUMHUs U 300pOBBE YETIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34







YYEBHO-METOJIWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Xumus / I'abpuensan O.C., OctpoymoB WU.T'., Cnankos C.A., AkunoHepHOe 00111eCTBO
«M3parensctBO I IpocBemenue»

» Xumus, 11 xkmace/ IN'abpuensa O.C., OctpoymoB WN.T'., Cnaakos C.A., AkunoHepHOe
obmectBo «M3aatenscTBO «lIpocBemieHue»

METOINYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

I"abpuensn O. C., OcrpoymoB U. I'. HacronbHas kHura yunrens. Xumus. 10 k 1.
Meroaudeckoe nocooue. — M.: [Ipoda

Ky3nenosa H.E. Xumus-10 knacc. 3agaunuk, M.: «Benrana-I"pad»

3. T'abpuemnsta O.C., JIvicora I'.I". «Xumus». 11 kmacc. Metoanueckoe ocodue. — M.:
Apoda

4. I'abpuensin O.C., OctpoymoB N.I'. Xumus. 11 knacc: Hacronpnas kaura yaurens. B 2-x
gacTsax. - M.: JIpoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.mon.gov.ru MuarCcTepcTBO 00pa30BaHUS M HAYKH

http://www.fipi.ru ITopran ®UIN — denepanbHblii HHCTUTYT MEIATOTHYECKUX U3MEPEHUH
http://www.ege.edu.ru ITopran EI'D (nadopMarimonHoi mopaepxku EI'D)
http://www.probaege.edu.ru ITopran Enunblii sx3amen

http://edu.ru/index.php ®enepanbhblii mopran «Poccuiickoe oOpa3oBaHUC)
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblii LICHTP TECTHPOBAHUS.
http://www.pedsovet.org Beepoccuiickuit Marepuer-Ileacoser.

http://ru.wikipedia.org/ - cBo60aHAS SHIMKIONEINS;

http://him.1september.ru/ snekTporHast Bepcus ra3eThl «XUMHUS»
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