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INOACHUTEJBHASA 3AIINCKA

[IporpamMMa Mo XMMUM Ha YPOBHE CpeQHEro oOimiero odpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS ¢eaepalibHON 00pa3oBaTeIbHOM
nporpamMmbl  cpenHero  obmiero  oopazoBanus (POII  COOQO), mnpencraBieHHBIX B
denepanbHOM rocyJapcTBeHHOM oOpazoBaTesnbHOM cTanAapte COO, ¢ yuérom Konuenuu
npernojaBaHus y4eOHOro mnpenMera «XUMHS» B 00pa30BaTENIbHBIX  OpraHU3alIUsaX
Poccuiickoii @enepanuy, peanu3yOIIUX OCHOBHBIE OO0pa3oBaTElIbHbIE MPOTPAMMBL, U
OCHOBHBIX TOJIOkKeHUN «CTpaternu pa3BuTus BocnuTaHus B Poccuiickoil @enepauuu Ha
nepuoA 1o 2025 roga» (Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/MOB K pa3pabOTKE MPOrpaMMbl MO XHMHH, K ONPEAENICHUIO O0IIen
CTpaTeruu OOYy4YeHMs, BOCIUTAHUS W PA3BUTUS OOYYaIOLIUMXCS CPEACTBAMH Y4EOHOIO
npenMera «Xumus» ans 10-11 knaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLIENITYaJIbHBIE
nonoxenuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTU II€J€H, COAep>KaHUs, pe3yJbTaToOB
oOy4eHHs U TpeOOBaHUM K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHE, IIOJYy4aeMOE€ BBIYCKHUKaMH 0O0IIe00pa30BaTeIbHON
OpraHM3aliM, SBJSETCS HEOThEMJIEMOW YacThl0 HUX 00pa3zoBaHHOCTU. OHO CIYKUT
3aBEPILAIOIINM ATANlOM Peal3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEHW, MPUCYIIMX IETOCTHON CHCTEME XUMHYECKOro 00pa3oBaHUs. DTH IIEHHOCTHU
KACaroTCs MMO3HAHMS 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYIbTYpPHI
YeJloBeKa, a TaKKe SKOJOTMYECKM OOOCHOBAHHOTO OTHOUIIEHHMSI K CBOEMY 3/I0pPOBBIO U
npuponHOil cpene. Peanmmsyercs Xumuyeckoe o00pazoBaHuE OOyYarOIIMXCs Ha YpOBHE
cpeaHero oo0Iero oopa3zoBaHus CpPeACTBAMU YUEOHOTO MpeaMeTa « XUMUS», COJICPKAHUE U
MOCTPOEHUE KOTOPOTO OIpPEAENICHbI B MpOrpaMMe MO XMMHUU C YYETOM CHeuu(UKH HAYKH
XUMHH, €€ 3HaYEHUS B MO3HAHUM MPUPOJIbI U B MATEPUAIIbHOM KU3HU OOILECTBA, a TAKXKe C
y4€TOM 00IIUX 1eel U MPUHIIMIIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI
cpeaHero oomiero oopasoanus B Poccuiickoit deaeparum.

XuMHSI Kak »JJIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK WUIpaeT oco0yi poib B
COBPEMEHHOM IMBWJIM3allMM, B CO3JaHUM HOBOM 0a3bl MarepuaibHOW KynbTypbl. OHa
BHOCHUT CBOW BKJIaJ B ()OPMHUPOBAHHE PALIMOHAIBHOIO HAYYHOTO MBIIUICHUS, B CO3/1aHUE
LEJIOCTHOTO MPEeICTaBICHHs 00 OKPY’KAIOLIEM MHUpE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa,
KoTopoe (opMHUpyeTCss B XUMUM Ha OCHOBE [OHHMMAHHS BEIIECTBEHHOIO COCTaBa
OKPYXAIOILIEr0 MUpa, OCO3HAHUS B3aUMOCBSI3H MEXAY CTPOEHUEM BEUIECTB, UX CBOMCTBAMU
Y BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHHUSI.

TecHo B3auMOAEHCTBYS C JAPYIMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajla
HEOTHEMJIEMON YaCTbIO MUPOBOW KYJBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCHEIIHOIO TPYyJa U
KU3HU KaxJoro wieHa oOmectBa. CoBpeMeHHas XUMHUs Kak HayKa CO3MAarelibHas, Kak
HayKa BBICOKUX TE€XHOJIOTMM HampaBlieHa Ha pelleHUEe riIo0ajJbHbIX MPOOJIeM YCTONYMBOTO
pa3BUTUSL 4YEJIOBEUECTBA — CBHIPHEBOM, JSHEPreTUYECKOW, MHUIIEBOW, 3SKOJIOTMYECKOU
0€30MacHOCTH U OXPAHBI 30POBbSL.



B cootBercTBUM C OOIIMMU IENAMHU M MPUHIUIAMH CPEAHEro OOIIero o0pa3oBaHUS
cogepxkanne mnpeamera «Xumus» (10-11 xkmaccel, 0a30BbI  ypOBEHb U3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJTOTOBKY OOyYarouuxcs,
HEOOXOUMYI0O UM Ui BbIpAaOOTKA MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO
BKJIIOUEHUSI B JKM3Hb COLIMyMa, MPOJOJDKEHHUS OOpa3OBaHUSI B PA3IMYHBIX O0JIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsomuMu TIpeaMeTa «XUuMHUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» U «OOm@as U HeopraHW4eckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHMs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUI MO0 HEOPTraHUYECKON XUMUH (C
BKJIIOUEHUEM 3HAaHWM M3 OO0IIel XMMHUHU) U OpraHuueckod xumuu. GopMupoBaHUE TaHHOU
CUCTEMbl 3HAHUW TIPU M3YUYEHUU MpeaMeTa 00ECreyuBaeT BO3MOXKHOCTb PaCcCMOTPEHUS
BCET0 MHOT00Opa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUMN, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conaepxkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas
HEOpraHuveckas Xumus» chopMUpOBaHA B MPOTpaMMe MO XMMHHU Ha OCHOBE CHUCTEMHOIO
MOAX0Jla K M3YYCHHUI0 Y4eOHOTO Marepuajia U 00YyCJIOBJIEHA MCTOPUUYECKH 0OOCHOBAHHBIM
pa3BUTHUEM 3HAHUU HaA OMPENIETEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHuuecKoit
XUMHH BELIECTBA pPACCMATpPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS
OpPraHUYECKUX COCIMHEHUM, a TaKKE€ Ha YPOBHE CTEPECOXHMMHUYECKHX U AJIEKTPOHHBIX
MPEACTABICHUI O CTpoeHuU BellecTB. CBeieHns 00 U3ydyaeMbIX B Kypce BelllecTBaxX Jar0Tcs
B Pa3BUTUU — OT YTJIEBOJIOPOJIOB /IO CJIOKHBIX OMOJIOTMUECKM AaKTHUBHBIX COCIUHEHUU. B
Kypce OpraHMYeCKON XUMHH MOJY4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmero o0pa3oBaHusi TEpPBOHAYAIbHBIC TMPEJCTABIEHUS O XUMHUYECKOW  CBSI3H,
KJIacCU(PUKAIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS,
0 XUMHUYECKON PEAKIINH.

[Tox HOBBIM YIJIOM 3p€HHUS B MpeaMeTe «XUMHUsD» 0a30BOrO YPOBHSI pacCMaTpUBAETCA
M3Y4YEHHBI Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMsI TEOPETHUECKUN Marepuan u
(aKTOIOTUYECKHNE CBEJCHUS O BEIIEeCTBaX M XMMHYECKOW peakiuu. Tak, B 4YaCTHOCTH, B
Kypce «OO11as 1 HeopraHu4eckass XuMHUsS» 00y4arolUMCs MPeJOCTaBISIETCS BO3MOKHOCTh
OCO3HaTh 3HAYEHHE MEPUOJMYECKOr0 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JIOTMYECKUX
MO3ULIUNA, TIIyOKE€ TMOHATh HCTOPUYECKOE HU3MEHEHHE (YHKIUN 3TOro 3aKoHa — OT
00001I1aro1IeH 10 OOBACHSIONICH U TPOTHO3ZUPYIOIICH.

Enunnas cucteMa 3HaHUI 0 BaXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHH, CBOMCTBAX
U TOPUMEHEHHH, a TAaKXKE€ O XMMHUYECKHX PEaKIMsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX
MpOTEeKaHus JonoiaHAeTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu COECpKaHUS, UMEIOITUMHU
KYyJIbTYPOJIOTHYECKUN ¥ TMPUKIATHOW XapakTep. DTU 3HAHHS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XMMHHM C JPYTMMH HayKaMH, PAacKpbhIBAIOT €€ POJib B IO3HABATEIbHOW M
MPAKTUUECKON NIEATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHIO YBAXKEHUSI K TPOIECCY
TBOpYECTBA B OOJACTH TEOPUM U TMPAKTUYECKUX MPWIOKEHUNH XUMHUH, MOMOIaroT
BBIIIYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEeMax,
CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WH(GOPMAIUI0O W TPUMEHATH €€ s
MOMOJHEHUs  3HAaHWM,  pPEIIeHUSI  MHTEJUIEKTyalIbHBIX M DKCHEPUMEHTAJIbHbBIX
UCCIIeIOBATENbCKUX 3a/ady. B 1enom copepkanve yuyeOHOro mnpeamera « XUMHs JaHHOTO



YPOBHSI MU3Y4YEHUSI OPUEHTUPOBAHO HA (DOPMHUPOBAHKE Yy OOYIAIONINXCSI MUPOBO33PEHUYECKOM
OCHOBBI I TOHWUMaHUS (PUIOCOPCKUX WUACH, TaKMX KaK: MaTepUaTbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHUYeCKOTO MUPa, 00YCIOBIECHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHHEM, I103HABAEMOCTbh MPUPOJIHBIX SBICHUN NyTEM SKCHEPUMEHTAa U PEIICHUS
MIPOTUBOPEYNI MEXKIy HOBBIMU (haKTaMH M TEOPETHUYCCKUMHU TIPEIIMTOCHUTKAMH, OCO3HAHUE
PO XMMHHM B PEIICHUU OHKOJOTMYECKUX TpodsieM, a Takke MpodieM cOepekeHus
AHEPreTUYECKUX PECYPCOB, ChHIPhS, CO3AAHMS HOBBIX TEXHOJIOTHUI U MaTepUaoB.

B mnnane pemieHus 3ajad BOCIUTAHUS, PA3BUTUS U COIMAIM3ALMU OOYYarOIIUXCS
OPUHATHIE MPOrPaMMOI MO XUMHUHU TMOAXOJAbl K OMPEACNICHUIO COJAEPKAHUS U MOCTPOCHHUS
npeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHWE YHUBEPCANBHBIX YUYEOHBIX JCHCTBUH,
UMEIONMX 0a30BO€ 3HAUECHHUE IS PA3IMYHBIX BUJOB ACSATEILHOCTU: PEIICHUS MPOoOJieM,
MOMCKa, aHalM3a U 00paboTKM HMH(OpPMALMM, HEOOXOIUMBIX MJIs MPUOOPETEHUS OIbITa
MPAKTUYECKOM W HCCIIEIOBATEIIbCKOM JEATENbHOCTH, 3aHUMAIONIEH Ba)XXKHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke npenogaBaHusi XUMHHM KaK Ha YPOBHE OCHOBHOTO 0OILEro oOpa3oBaHMS,
TaKk M Ha YpPOBHE CpEeIHEro oOIIero oOpa3oBaHUs, MPU OMPEACICHUU COJIepKATEIbHON
XapaKTepUCTHKU LENEed U3YUYEHHs MpeIMETa HAlpaBJICHUEM MEPBOCTENEHHONW 3HAYMMOCTH
TPAJAUIIMOHHO Tpu3HAETCS (OPMHUPOBAHME OCHOB XHUMHYECKOM Hayku Kak oOJacTu
COBPEMEHHOT'0 €CTECTBO3HAHMUSI, MPAKTUYECKON JEATEILHOCTH YeJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C METOIMYECKOM TOYKHM 3pEHHUS TAKOM MOAXOA K
ONpEIEJICHHIO LIeJIeH U3YUEHHUS IPEIMETA SIBJIIETCS BIIOJHE OMPABIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS TJIABHBIMU LIEJISIMUA U3YUYEHHS MpeaMeTa « XUMUs» Ha
6a3oBom ypoBHe (10 =11 ki1.) sBISAIOTCS:

e (¢opMuUpPOBaHHWE CHCTEMbl XHMHYECKUX 3HAHUW KaK Ba)KHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KITIOUEBBIE TTOHATHUA,
dbyHIaMEHTAJIbHBIC 3aKOHBI U TEOPUU XMUMHUHU, OCBOEHHUE SI3bIKa HAYKH, YCBOCHUE U
MMOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUN MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (opMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIICCTB
M XAMHYECKHX  pEaKIui, HEOOXOAUMBIX  JJisi  TPUOOPETCHUS  yMEHUM
OPUEHTUPOBATHCSA B MHPE BEIIECTB M XUMHUYECKUX SBJICHUH, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUH M CHOCOOOB JEATETHLHOCTH, CBS3aHHBIX C HAONIOJCHHEM U
OOBSCHEHHEM XUMHUYECKOTO JKCIIEPUMEHTA, COOIIOACHUEM TMPaBWI OE30MacHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsiny ¢ aTuMm, coniepkaTesibHasi XapakTEpUCTHKA 1IeJIel U 3a/a4 U3y4YEeHHs MpeaMeTa
B IporpaMmMe IO XUMHUU YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME CpeaHero obiero oopasoanusi. CeroiHs B MPeNogaBaHUN XUMUHU
B Oouibliell CTENMEHW OTHAETCS MPEANOUYTEHHUE MPAKTUYECKOW KOMIIOHEHTE COJCpIKAHUS
oOy4eHHsl, OpPUEHTUPOBAHHOW HA TMOATOTOBKY BBITYCKHHMKAa 00IIe00pa30BaTeIbHOM
OpraHu3alliy, BIAJICIONIET0 HEe HAOOPOM 3HAHUN, a (YHKUIHMOHAIBHOM TI'PaMOTHOCTHIO, TO



€CTh CIOCOOAMH ¥ YMEHHUSIMU aKTUBHOTO TMOJIyYEHHUs 3HAaHUHM U MPUMEHEHHS UX B pEabHOMN
KU3HU JJIS1 PeLICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpH H3yYEHHH TMpenMeTa «XUMUS» TOMHUHHUpYIOIIeEe 3HAuCHHE
npruoOpPETaIOT TaKKe NN U 3a/1a4H, KakK:

amanrtanus OOydyarolmuxcs K YCIOBUSM JAMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMUpOBaHHE HWHTEIUIEKTYadbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAaMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX PELIICHUA B KOHKPETHBIX
’KMU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M UX NMPUMEHEHHEM;

¢opmupoBaHrue y 0OydYarOUIMXCSl KJIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHH),
UMEIOLNX YHHMBEpPCAIbHOE 3HAUYCHHME I PAa3jIMYHBIX BHUOB JESATEIBHOCTH: PEIICHUS
npo0JseM, MOUCKa, aHanu3a U o0pabOTKH MH(OpMALMU, HEOOXOOUMBIX I IPUOOPETEHHUS
OTbITa JAEATEIbHOCTH, KOTOpasl 3aHMMAeT Ba)XKHOE MECTO B MO3HAHUU XMMHH, & TAKXKE JJIS
OLIEHKM C TIO3UIMH 3KOJOrM4yeckod O€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TMO3HABATEIBHBIX  HMHTEPECOB, HWHTEIJICKTyallbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yYarommxcs: ClIOCOOHOCTH CaMOCTOATENBLHO MPUOOpPETaTh HOBBIE 3HAHUSA
[0 XMMHUHU B COOTBETCTBUM C XU3HEHHBIMU MOTPEOHOCTAMHU, UCIOJIH30BAaTh COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTUU JJI NMOMCKAa M aHaiu3a Y4eOHON M Hay4HO-IOIYJISIPHOU
uH(POPMAIIU XUMAYECKOTO COACPKAHMS,

dopMupoBaHHe U pa3BUTHE y OOYYAIONIUXCS AacCCOIUATHBHOTO M JIOTUYECKOTO
MBIIUICHUS, HAOJMIOJATENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MpH IUJIAHUPOBAHUU M MPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCTIHTaHHE y OOydYarommxcsi yOeKIEHHOCTH B TYMaHHUCTHYECKOW HAIpPaBIEHHOCTU
XUMHHA, €€ BaXXHOM POJIM B PEHICHUH TIOOATbHBIX MpPOOJEeM  palMOHAIBHOTO
IIPUPOIOTNIOIB30BaHUS, TIOTIOHEHUS SHEPTETUYECKUX PECYpPCOB M COXPAHEHUS NMPUPOIAHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOJWMOCTH OEpEeX)HOr0 OTHOILEHUS K MPHUPOAE U CBOEMY
3I0POBBIO, @ TaK)Ke€ MPHOOPETEHUsI OMbITa HCIOJB30BAHUS TIOJYYCHHBIX 3HAHUW MJIs
MPUHSTHS TPAMOTHBIX PEIICHUI B CUTYAIUSAX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSMHU.

B ydebHoM maHe cpenHero oOmiero oOpa3oBaHUs TpeAMET «XUMHs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acTu «EcTecTBeHHO-HAayUHbIE PEAMETHI.

OO111ee ynco 4acoB, OTBEAEHHBIX JIJIS U3yUEHHUSI XUMHH, Ha 0a30BOM YPOBHE CPEIHEr0
oO1iero odpa3zoBanus, cocrasiser 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11
Kiacce — 34 gaca (1 gac B Hezeto).



COJEP XAHME OBYUYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHHU

[Ipeamer opraHu4yeckoil XuMUHU: €€ BO3HMKHOBEHHE, pPA3BUTHE M 3HAYEHUE B
[IOJIyYEHUM HOBBIX BELIECTB M MaTepUaloB. Teopus CTpOEHUs OPraHUYECKUX COCIMHEHMU
A. M. bymnepoBa, €€ oOcCHOBHblE NOJOXKEHUS. CTpYKTypHblE (DOPMYJIBI OpPraHUYECKUX
BemecTB. ['omonorusi, uzomepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEAMHEHUSIX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiIacCUPUKAUMU OpraHUYEcKHX BewlecTB. HomeHknarypa
OpPraHUYECKUX COEIUHEHHM (cucTeMaTudecKas) M TpUBHUAJIbHbIE Ha3BaHUS Ba)KHEHIINX
IIPEACTABUTENIEN KJIIACCOB OPTaHNYECKHUX BELIECTB.

DKcnepruMeHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBPAILCHUI: 03HAKOMIICHHUE
c oOpa3uaMy OpraHMYECKHMX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOJEIMPOBAHHE
MOJIEKYJI OPTaHUYECKUX BEILECTB, HAOIIOJCHUE U ONTMCAHUE IEMOHCTPAIIMIOHHBIX ONBITOB 110
NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpPH HArpeBaHuu (IJIaBiIeHUE, OOYIJIMBaHUE U
ropeHue).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN pAd. MeTaH M 3TaH — NpPOCTEUIINE
MPEJICTABUTENN AJKAHOB: (PU3NYECKHME M XMMHUYECKHE CBOMCTBa (peakUuu 3aMelIeHMs U
TOpeHMs), HaX0XKJIEHUE B PUPOJIE, OITYUCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHA psaa. OTWIEH M NpONuJIeH —
MPOCTEUIINE TPEICTaBUTENIN AJKEHOB: (DU3MYECKHEe M XMMHYECKHE CBOMICTBA (peakiuu
TUAPUPOBAHUS, FaJOTEHUPOBaHUS, TUAPATALNH, OKUCIEHUS U MTOJIMMEPU3ALIH), TOIyYCHHUE
Y IPUMEHEHUE.

Anxaauensl: 0ytaauen-1,3 u metunOyraauen-1,3: crpoeHue, BaxHeHIIne XUMUUECKHUE
cBOMCTBA (peakius noiuMmepusaiun). [lonydeHue CHHTETHYECKOT0O KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKHI psl. AIETHIEH —
NPOCTEHINNKA TpPEACTaBUTENh AJIKHHOB: COCTaB, CTPOCHHUE, (DU3MUECKHE U XUMHUYECKHE
CBOMCTBA (pEaKkLMK THIPUPOBAHMS, TAIOTEHUPOBAHUS, TUAPATALIMH, TOPEHHUS] ), IOJTyUYEHUE U
MIPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (puznuecKkue U XMMHUYECKHE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUSI U1 HUTPOBAHUS), MOJYyYEHUE U PUMEHEHUE. T0ayon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2an02eHUpPoOSaAHUs U HUMPOBAHUS),
noayuyenue u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHyeckas CBA3b MEXKAY
YIIEBOAOPOAAMH, IPUHAICIKALIMMH K Pa3IMYHBbIM KJIACCAM.

[IpuponHble HMCTOYHUKU YIIIEBOAOPOIOB. IlpupoaHblii ra3 u MomyTHble He(TSHBIE
ra3el. Hed1p u e€ mpoucxoxaenue. CrocoObl mepepadOTKu HEPTHU: MEPEeroHKa, KPEeKHHT
(TepMuYecKuil, KaTanuTU4yeckuil), mnuponus. llpoaykTel mnepepaboTku HePTH, HX



MPUMEHEHNE B TMPOMBINUICHHOCTH W B ObITy. KaMeHHBIH yromb W TPOIYKTHI €TO
nepepadboTKH.

DKCIEpUMEHTAIbHBIE METO/BI U3YUYECHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE
c oOpa3namu MlacTMacc, KaydykoB U pe3uHbl, koiekuun «Hedts» u  «Yroiby,
MOJICTUPOBAHUE MOJIEKYJ  YIJE€BOJIOPOJIOB U  TaJOT€HONPOU3BOAHBIX, MPOBEIACHUE
[PaKTUYECKON pabOThI: MOTYYEHUE ITUICHA U U3YYEHUE E€r0 CBOMCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WUJIM MPOAYKTA PEAKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOAHBIX BEIIECTB WU MPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamue opranudecKkue coeAUHEHM s

[IpenenbHble OJHOATOMHBIE CHHUPTHI. METaHON W ATAHOJ: CTPOCHHE, (HU3UYECKUE U
XUMHUYECKUE CBOWCTBA (pE€aKUMH C aAKTUBHBIMH METAJUIAMH, TaJOT€HOBOJIOPOIaMH,
ropeHue), NnpuMeHeHue. BojopoaHble CBA3M MEXIy MOJeKyJdamMu cnuprtoB. JleiicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CHUPTHI. DTWICHTJMKOJIb W TJMIEPUH: CTpOeHUE, (U3UYECKUE U
XUMUYECKHUE CBOMCTBA (B3aMMOJIEUCTBHE CO IICJIOYHBIMA METaJlJIaMH, KadyeCTBEHHAas
peakivsi Ha MHOTOAaTOMHBIE CIUPTHI). JlelicTBMe Ha opraHu3Mm uenoBeka. [IpumeHenue
[JIMIEPUHA U ATUIICHTJIUKOJIS.

deHOoM: CTPOEHUE MOJICKYJIbI, (PU3nuecKkue M XUMUYECKHe CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue deHoma.

Anpaerunbl U kemownsl. DOpMaNbIETHa, aleTANbICTHI: CTPOCHUE, (U3MUECKHE U
XUMUYECKUE CBOMCTBA (PEAaKUMU OKHCIIEHHS U BOCCTAHOBJICHHUS, KAUYECTBEHHBIE PEAKIINH),
MOJIyYEHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeabHbIle KapOOHOBBIE KHUCIOTh. MypaBbuHas U YKCYCHas
KHCJIOTBI: CTpOCHHE, (DU3NYECKne W XMMHYECKUE CBOMCTBa (CBOMCTBa, OOIIME IS Kiacca
KHCJIOT, peaKkius 3Tepudukaium), nojiydyeHue u npuMmeHeHue. CTeapruHoOBas U OJIEMHOBAs
KHUCJIOTBl KaK MPEICTaBUTENIN BBICHIUX KapOOHOBBIX KHUCIOT. Mblla KaKk COJIM BBICHIHUX
KapOOHOBBIX KUCIIOT, UX MOIOIIee ACHCTBHE.

Cnoxuble 3Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. ['MIPONHU3 CIOXKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas poib KUPOB.

VYrieBonpl: cocTaB, KiacCUUKAIMSA YIrIeBOJOB (MOHO-, AW- W TOJUCAXapUIBI).
['moko3a — mpocTeunii MOHOCaxapuJl: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3HMUECKUE U
XUMUYECKHe CBOMCTBaA (B3aumojeicTBue ¢ ruapokcuaom meau(ll), okucienrne aMmmuadyHbIM
pactBopoM okcuaa cepedpa(l), BoccraHOBICHHE, OpOXKEHHE TIIFOKO3bI), HAXOXICHHUC B
MpUPOJIEe, MPUMEHEeHHE, Onosornueckas posb. @otocuaTe3. pyKTO3a KaK U30MEpP TIFOKO3BI.

Kpaxman wu unemmono3a kak mnpupoaHbie nonumepbl. CTpoeHue Kpaxmana u
HEeJUT0NI03bl. DU3NUecKre M XUMHUYECKHME CBOWCTBA Kpaxmayia (TUIPOJIU3, KauecTBEHHAas
peaKIus ¢ UOJOM).

OKCIEepUMEHTaIbHbIE METOJbl M3YUYEHHUs BEIECTB U MX MNPEBpallCHUN: MPOBEICHUE,
HaOJIIOZICHNE W OMHMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBECHHBIC
peaKiMyu OAHOATOMHBIX CIIUPTOB (OKHCIeHHE dTaHoia okcuaoM Memu(ll)), MHOroaToMHBIX




CUpTOB (B3aummojeiicTBue riunepuHa ¢ rugpokcunoM meau(ll)), anpaeruaos (okucieHue
aMMHUa4YHBIM pacTBOpoM okcuaa cepebpa(l) m rugpoxkcumom meau(ll), B3anmmopeiicTBue
Kpaxmajia ¢ HOJOM), IPOBEICHHE MPAKTUUECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00ObEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA WUJIM MPOAYKTa PEAKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUH).

A3zoTcoeprKane OpraHuueckue CoeIMHEHMUS.

AMMHOKHCIIOTBI Kak aM(OTEepHBIC OpPTraHWYeCKHEe COeAuHCHHs. DOu3nyeckue W
XUMUYECKUE CBOMCTBa aMUHOKHUCIOT (Ha TpuMepe riauiuHa). buonormyeckoe 3HaueHHE
aMuHOKuUCHOT. [lenTuasl.

benku kak nmpupoaHbIe BBICOKOMOJIEKYIISIpHbIE coequHeHus. [lepBuyuHas, BTOpuyHas u
TPETUYHAsI CTPYKTypa OelKoB. XHMHYECKHME CBOMCTBAa OEJIKOB: THUAPOIMU3, AEHATypauus,
KaueCTBEHHbIEC PEAKLIUU Ha OCJIKU.

DKCIepUMEHTaIbHbBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBpalCHU: HAOIIOACHUE U
OMKCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JeHAaTypalus OeNKOB MpHU HArpeBaHWUM, IBETHHIC
peakIuy OeIKOB.

BricokoMouieKkyJIsipHbIe COeTUHEHUs]

OCHOBHBIC TIOHSITUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COSIUHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIECHb MOJUMEPU3ALNM, CPEIHSS MOJEKylIsipHas macca. OCHOBHbIE
METOJbl  CHUHTE3a  BBICOKOMOJICKYJISIDHBIX  COCIMHEHUN  —  MOJUMEpHU3aluus U
MOJIMKOH/ICHCAITHSI.

DKCIepUMEHTaIbHBIE METO/bl U3YUYCHUS BEIIECTB U UX MPEBPAICHUN: 03HAKOMIICHUE
¢ o0pa3uaMy NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MmexnpeaAMETHBIX CBA3EH MPU MU3YUYEHUH opraHnyeckoil xumuu B 10 kiacce
OCYUIECTBJISIETCSl YEPe3 UCIOIb30BAHUE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHATUM, SIBJSIOIIMXCS CUCTEMHBIMU JJISi OTMACJIBHBIX MPEAMETOB €CTECTBEHHO-HAyYHOTO
IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHWE, HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEeOpHsi, aHajdM3, CHHTE3, KIacCH(pUKAIUS, TEPUOJUIHOCTh, HAOIIOICHUE, H3MEpPEHHE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.

®usuka: Marepus, SHEpPrusi, Macca, aroM, 3JEKTPOH, MOJIEKYJa, SHEPreTHUYECKHl
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NUECKUE BEITMUUHBI
Y €IMHUILIbI UX U3MEPECHUSL.

buonorus: knerka, opranusMm, 6mocdepa, oOMeH BelECTB B OpraHu3me, GOTOCHUHTE3,
OMOJIOTHYECKH aKTHBHBIC BelleCcTBa (OCTIKU, YIIICBOABL, KUPBI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MTOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHoyOrusl: MNUIIEBBIE MNPOAYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUS, MOIOIIUE
CPEACTBA, JICKAPCTBEHHbIE U KOCMETHUUECKHE MpenapaThl, MaTepHayibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMUYECKUH BieMeHT. AToM. Sapo aroma, HM30TOMBL. OJNEKTpOHHas 000JI0YKa.
DHepreTHYecKrue ypOBHH, TOAYPOBHU. ATOMHBIE opOuTamu, S-, P-, 0- DJIEMEHTHI.
Oco0OeHHOCTH pachlpeielIieHUs] AJIEKTPOHOB MO OpPOUTANIIM B aTOMax JJIEMEHTOB IEPBbIX
YEeTBIPEX MEPUOA0B. DIIEKTPOHHASI KOHPUTYpaLIHs aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuomnueckas cucremMa XuMHYecKux sneMeHToB [l .
MenpneneeBa. CBs3b NEPUOAMYECKOrO 3aKkoHa W [leproanyeckor CHCTEMBI XUMHUYECKUX
sanemeHToB J[. 1. MeHeneeBa ¢ COBpEMEHHOM TEOPUE CTPOCHUSI ATOMOB. 3AKOHOMEPHOCTH
W3MEHEHUS! CBOMCTB XUMHUYECKUX JJIEMEHTOB M O0Pa3yeMbIX MU MPOCTBIX M CIOXHBIX
BEILIECTB IO TPyNIaM U MepUoiaM. 3HaYEHUE MEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBsI3b. BUABI XUMUYECKOW CBSI3U (KOBaJICHTHAS
HETOJISIpHAs U TOJISIpHAs, MOHHAs!, MeTajuinyeckast). MexaHu3mbl 00pa30BaHUsl KOBAJIEGHTHON
XUMUYECKON CcBs3u (OOMEHHBIH U JIOHOPHO-aKIENTOPHBIN). BomopoaHass  cBs3b.
BaneHTHOCTB. DIeKTpoOTpUIATENbHOCTh. CTEneHb OKUCIEHUS. IOHBI: KATUOHBI U AaHUOHBI.

BemecTtBa MOJNEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHsA. 3aKOH IIOCTOSHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT
THINA KPUCTAJUIMYECKON PEMIETKH.

[TonsTue o mucnepcHbIX cucteMax. VMcThHHBIE M KOJUIOWIHBIE pacTBOpbBl. MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE.

Knaccudukanusa Heopranuueckux coeauHeHuil. HoMeHknarypa HeopraHM4EeCKUX
BENIECTB. ['eHEeTHUECKas CBSI3b HEOPTAaHWYECKUX BEIIECTB, MPUHAJIEKAIIUX K PA3TUYHBIM
KJ1accam.

Xumnueckas peaknus. Kmaccupukaruss XUMUYECKUX PEaKIMid B HEOPTAHUUYECKOU H
OpPraHUYecKOl XUMHUU. 3aKOH COXPAaHEHUsS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUAIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTHMble pEaKIUH.
Xumnueckoe paBHoBecHe. DakTOphl, BIUSAIOIIAE HA COCTOSHUE XUMHUUYECKOIO PaBHOBECHSI.
[Tpunnun Jle [laTenbe.

DnekTpoiuTuueckas aucconuanus. CUuiibHbIC U clladble MeKTpouThl. Cpella BOIHBIX
PacTBOPOB BEILIECTB: KUCHAsl, HEUTpaIbHAas, IIEIOYHAs.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIepUMEHTaIbHBIE METO/Ibl U3YyUEHHS BEIIECTB U UX MPEBpAICHUN: T€MOHCTpALIMS
tabnun «llepuoguueckas cucrema xumuyeckux snemeHToB . 1. MenneneeBay, uzydeHue
MojieNiell KPUCTAUIMYECKUX PEIIETOK, HAONIOJACHUE M ONUCAaHWE JAEMOHCTPALMOHHBIX M
7a00paTOPHBIX OMBITOB (Pa3yiokKEHUE MEPOKCHIAa BOAOPOJAA B MPUCYTCTBUM KaTalu3aTopa,
ONpPENEIICHUE Cpeapl PACTBOPOB BEIIECTB C IIOMOLIBIO YHUBEPCAJIBHOIO HHJIHMKATOPA,



peaKknuu HWOHHOTO OOMEHa), MPOBEJACHUE MPAKTHUECKOW paboThl «BiusHHME pa3zIudHBIX
(haKTOPOB Ha CKOPOCTh XUMHUYECKON PEAKITHI.

Pacuérnrlie 3agaun.

Pacyé€Tbl 10 ypaBHEHUAM XUMHUUYECKHX PEAKLMH, B TOM YHUCJIE TEPMOXUMHYECKHUE
pacu€Thbl, pacu€Thl C KCIIOIB30BAHUEM MOHITUS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramnel. Ilonoxxenne HemetaiuioB B llepuoguueckoi cUCTEME XHMHUYECKHX
anementoB J[. M. MeHneneeBa U 0COOCHHOCTH CTpOEHHUS aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAIOB. AJUIOTPONHUS HEMETAIOB (Ha MpUMeEpe Kuciaopojaa, cepbl, dochopa u
yriepoaa).

XUMHUYECKHE CBOMCTBAa BAXKHEHUIIMX HEMETAIOB (rajioreHoB, cephl, a3ora, (ocdopa,
yriaepoaa M KpEeMHHSA) UM HMX COEIUHEHHMH (OKCHJIOB, KHCIOPOJACOJEPIKAIIUX KHCIIOT,
BOJIOPOJIHBIX COCIMHCHUN ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCTNHEHUM.

Mertamnsl. [lonoxenne metaiuioB B lleproanyueckor CHCTEME XUMUYECKUX 3JIEMEHTOB
. . MenaeneeBa. OcoOEHHOCTH CTPOCHUS JJICKTPOHHBIX 00O0JIOYEK aTOMOB METALIOB.
O6mue ¢usndeckue cBoricTBa MeTawoB. CIIaBbl METAUIOB. DJIEKTPOXUMHYECCKUM PST
HanpsKEHU METAJLJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX META/UIOB (HATpUM, Kajdui, KajablUid, MarHuu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO6mue crocoObl mosTydeHust MeTaJIoB. [I[pruMeHeHre MeTaioB B OBITY U TEXHUKE.

OKCNEPUMEHTAIbHbIE METOJIbl M3YYCHMS BEIIECTB M MX IPEBpaIlleHUM: H3y4YCHUE
KOJUIeKIMU «MeTamibl ¥ CIUIaBb», 00pa3lioB HEMETAIOB, PEIICHHUE AKCIIEPUMEHTAIbHBIX
3a7a4, HaOJIOJICHHWE U OIUCAHWE JEMOHCTPAIMOHHBIX U JA0OPATOPHBIX OIBITOB
(B3auMoeiicTBHE THAPOKCUIA ATTFOMUHUS C pPACTBOPAMH KUCJIOT U I1IeJI0UYEH, KAYECTBEHHbBIC
peaKIuy Ha KaTHOHBI METAJLIOB).

Pacuérnbie 3amaun.

Pacuérel Macchl BemecTBa Win 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJINUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHUS U )KM3Hb

Ponp xmmum B oOecrnedeHUHM DKOJIOTHYECKOM, DHEPreTHYSCKOM U  IHUIIEBOU
0€30IaCHOCTH, Pa3BUTUU MEIULMHBI. [IoHATHE O HAy4YHBIX METOJaX MO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIIUAM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIMIAX TPOMBIIUICHHOTO TOJyYCHUS
BaYKHEHUIIINX BEILICCTB.

UenoBek B MHUpPE BEMIECTB M MATEPUAIOB: BAXKHEUIINE CTPOUTEIBHBIC MATEPUAIIBL,
KOHCTPYKLIMOHHBIE MaTE€pUaJIbl, KPACKU, CTEKJIO, KEpaMHUKa, MaTepUalbl Jis SJIEKTPOHUKH,
HaHOMAaTepHuaJibl, OpraHUYECKUE U MUHEpaIbHbIE yI00pEHUSI.

XuUMHS U 300pOBbE YEIOBEKA: MPaBUJIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpPENapaToB,
nmpaBuia O€30MacCHOTO WCIIONB30BAHUS MPENaparoB OBITOBOM XHMHH B TIOBCEIHEBHOM
KU3HU.



MexnpeaMeTHbIE CBSI3H.

Peanu3zamnus MexnpeaMEeTHBIX CBS3eH MPH U3yu4eHUHU O0IIel 1 HEOPraHUYECKON XUMUU
B 11 kiacce oCymIECTBIISIETCA uYepe3 HMCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAayYHBIX
NOHATUM, TaK W TOHATHM, SBISIOIIMXCA CUCTEMHBIMU JUIsl OTACJIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Iue ecTeCTBEHHO-HAYYHBIC MOHSATHA: HAay4YHbIH (akT, TUIOTe3a, 3aKOH, TEOpHs,
aHaJu3, CHUHTE3, KilacCU(PUKaAlUs, [EPUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

@duznka: mMarepus, SHEprus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, M30TOII,
palMOAaKTUBHOCTb, MOJIEKYJIa, D3HEPreTHYeCKUd YpOBEHb, BEIIECTBO, TENO, OO0OBEM,
arperaTHOE€ COCTOSIHUE BEIIEeCTBa, (PU3MUECKUE BEIUYMHBI M EJAMHMIBI UX H3MEPEHMS,
CKOPOCTb.

buonorus: knerka, opraHu3M, sKOcHCcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE TOPObL, TOJIE3HBIE HCKOMTAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus:  XMMHYECKas  MPOMBIIUICHHOCTb,  METAJUIyPIHs, MPOU3BOIACTBO

CTPOUTCIIBHBIX MaTcpuajiosB, CEIBbCKOXO03SMCTBECHHOC IIpOU3BOACTBO, IIUIcBasi
IIPOMBIINIJIICHHOCTD, (bapMaI_[eBTI/ILIeCKaSI IMPOMBINIJIICHHOCTDL, ITPOU3BOACTBO KOCMCTHYCCKHX
mperaparTos, IMPON3BOACTBO KOHCTPYKIMOHHBIX MaTcpHuaIoB, QJICKTPOHHAsA

MMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHNHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS O0YYarOIIUMUCS
mporpaMMm  cpemHero obmero o0Opa3oBaHUS  (JIMYHOCTHBIM, METANpPEIMETHBIM U
npenMeTHbiM).  HayuHo-meTtoanueckoil  OCHOBOM Uit  pa3pabOTKH  IUTAHUPYEMBIX
pE3yJIbTaTOB OCBOCHUS NPOrpaMM CpEAHEro OOIIero 00pa3oBaHUS SBIAETCS CHCTEMHO-
NEATEIIBHOCTHBIN MOIXO/I.

B cooTBEeTCTBMM € CHCTEMHO-AEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pE3yNbTAaTOB OCBOCHHMS IpeaMeTa «XHMHUS» Ha YpPOBHE CpPEIHEro oOmIero oOpa3oBaHUs
BBIJICJICHBI CJIIEAYIOIIMUE COCTABIISIONIHUE:

OCO3HaHUE 00YYarOIIMMHUCS POCCUNCKOM IpaXkAaHCKOW MIEHTUYHOCTH — FTOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEICIICHHIO;

HaJINYUE MOTUBALUU K O0yUYEHUIO;

LEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHHUI JINYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UICTOPUYECKUX TPAIUIUi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOJICTBOBAThCSI B CBOEH JESTENILHOCTU
LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMM, IPUCYIIMMH LEJIOCTHOM CHUCTEME XMMHYECKOTO
oOpa3oBaHus;

HaJM4Ke MPABOCO3HAHUS SKOJOTUYECKOM KYJIbTYpPhl U CIIOCOOHOCTU CTAaBUTh LIEITU U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHUS NpeaMeTa «XHMHsD» JIOCTUTAKOTCS B €IMHCTBE
yu4eOHOM M BOCHUTATENIBHOM JAESITENbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU W HJA€AlaMH POCCHIICKOTO
IPaXKJAHCKOTO O0IIecTBa, MPUHATHIMA B OOLIECTBE HOPMAamMu W IpaBUJIaMU IOBEICHUS,
CHOCOOCTBYIOLUIMMH  TIpolleccaM  CaMOIIO3HAHUS, CaMOpPa3BUTHS U HPABCTBEHHOT'O
CTaHOBJICHUS INYHOCTH 00YyYaIOITNXCS.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI npeaMeTa «XuMus» OTPAXKAIOT
c(OpPMHUPOBAHHOCTH OMbITA TO3HABATEIBLHON U MPAKTUUYECKON ACSATEIBHOCTH O0YHArOIINXCS
M0 peaju3alliy MPUHATHIX B 00IIECTBE LICHHOCTEN, B TOM YKCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUsl OOYYaIOUMMHUCS CBOMX KOHCTUTYLMOHHBIX TIpaB U OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOIOPSIKY;

NPEACTABICHUS] O COLIMAIBHBIX HOPMAX M MPaBUJIAX MEXKJIMYHOCTHBIX OTHOLIEHUW B
KOJUIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIbHOCTH IpPU CO3JAHUHM Yy4E€OHBIX
MPOEKTOB, PEUICHHH Y4YE€OHBIX M TMO3HABATENbHBIX 3a/lad, BBIINOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHHMs, JIOTUKY W apryMEHTHI
APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUIOB YU€OHOM NESTENbHOCTH;



2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUSI K UCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEUYECTBEHHOMU
XUMUHU;

yBaXKEHUsI K IMPOIIECCY TBOPYECTBA B 00JACTU TEOPUHM M MPAKTUYECKOTO MPUMEHEHHUS
XUMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUSI HAYKH €CTh Pe3yJIbTaT JJIUTEIIbHBIX HAOII0ICHUM,
KPOIOTIUBBIX KCIIEPUMEHTAIbHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M II03HABATEJIbHBIX MOTHBOB B TIOJYYEHMHM M TOCIEAYIOIIEM aHallu3e
uH(pOpMAIH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CITIOCOOHOCTH OIIEHMBATh CHUTYyallUd, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICGHUBATh CBOE IMOBEJACHUE U TMOCTYNKHU CBOMX TOBAPHUILECH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE TMOCJICICTBUIN ATUX MOCTYIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAaHUsl LIEHHOCTEH 3/I0pOBOrO0 M 0€30MacHOro 00pasza KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3NYECKOMY U IMICUXUYECKOMY 3710POBBIO;

coOJIroicHUs MpaBuil 0€30MacHOr0 OOpalleHus ¢ BeleCTBaMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

MOHUMAaHUSl IIEHHOCTU TPaBWUJI WHIWBUIYAIBHOTO W KOJUIEKTUBHOTO O€301acHOI0
MOBEJICHUS B CUTYalUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HH JIIO/ICH;

OCO3HaHMS MOCJICICTBUN U HETPUATUS BPEIHBIX MPUBBIYEK (YHIOTPEOJIICHUS aJIKOTOJIA,
HAapKOTUKOB, KYpEeHHUs]);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIHCKON JESITEIIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSITEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B PEUICHUM MPAKTUYECKUX 3aJad COIUAIbHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3Y4YEHHIO Ipodeccuil pa3inyHoro pojaa, B TOM YUCIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaKEHUS K TPYAY, JIOJISIM TPyJa U PE3yIbTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHJIMBUAYAJIBHOW TpaeKTOpUU OOpa3oBaHUS,
Oynymielt mpodeccun M peaausalud  COOCTBEHHBIX JKM3HEHHBIX IIJIJAHOB C Yy4€TOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB M MOTPEOHOCTEN 00111eCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHHUSA:

DKOJOTUYECKHA  IEeTIECOO0Pa3HOTO  OTHOIIEHUS K TPUPOJAC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUsl  TJIOOATBHOTO  XapakTepa  AKOJOTMYECKUX  NpoOsieM,  BIHSHHUS
AKOHOMMYECKHX MPOILIECCOB HA COCTOSIHUE MIPUPOIHON U COLMATILHON CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIOJIb30BAaHUS JOCTYDKCHHM XHUMHUH JUIsI  PEIICHUS
BOIIPOCOB PAIIMOHAILHOTO MTPUPOAOTIOIH30BaAHNUS;



AKTUBHOI'O HENIPUATHUS NEUCTBUN, IPUHOCAIIMX BPEA OKPYXKAIOIIEH MPUPOIHON Cpene,
YMEHHUS IIPOTHO3UPOBATh HEOJIaronpusATHbIE JKOJIOTHYECKHUE IIOCJIEICTBUSA
IPEANPUHUMAEMBIX IEHCTBUM U NPEJOTBPAILATh UX;

HAJIM4YMs Pa3BUTOIO KOJIOTMYECKOTO MBIIUICHHS], DKOJIOTHYECKOM KYJBTYpbI, OIBITA
NEATEIIBHOCTH DKOJOTHYECKOM HANPABICHHOCTH, YMEHHMS pPYKOBOJICTBOBAaTHCSI HMHU B
MO3HABATENbHON, KOMMYHHUKATHBHOW M COLMAIbHOW MPaKTUKE, CIIOCOOHOCTH M YMEHUs
aKTUBHO NPOTUBOCTOSATH UJEOJIOTUU XeMOpoOuu;

7) HIEeHHOCTH HAYYHOI'0 IO3HAHMSA

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTHKU;

MOHUMAaHUs CIEeUU(PUKA XUMUU KaK HAyKH, OCO3HaHUs €€ poiau B (POpMUPOBAHUU
palOHAJIBHOIO HAYYHOTO MBIIIJICHUS, CO3JaHMM LEJIOCTHOTO IMpPEJICTaBICHUs 00
OKPYKAIOLIEM MHUPE KAaK O E€IUHCTBE IPUPOABI U YEJIIOBEKA, B IO3HAHUMU IIPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU Ipo0JIeM COXPAHEHHSI IPUPOITHOTO PABHOBECUS;

yOEXKJIEHHOCTU B 0COOOW 3HAYMMOCTU XMMHH JIJIi COBPEMEHHOW LMBHIM3AIMU: B €€
I'YMaHHCTHYECKOW HAMPABIEHHOCTH U Ba)KHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepUaIbHOM
KyJbTYpbl, pEHICHUH TJ00aJdbHBIX MPOOJEM YCTOMYMBOIO pPa3BUTUS UEJIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKOM, NHILEBOM M 3KOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, 00ECTIEUEHUN YCIOBUN YCIIEIIHOTO TPYAa U KOJIOTMYECKU KOM(POPTHOMN KU3HU
Ka)K10T0 4YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTU: IOHMMaHHsA CYIIHOCTH METOAOB IIO3HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble 3HAHUS
IUId aHaln3a M OOBSCHEHUS SBJICHUH OKPYXKAIOUIETO0 MHpa U MPOUCXOIAUIMX B HEM
M3MEHEHUH, YMEHUs JejlaTh 0OO0OCHOBAHHBIE 3aKIIOYEHHUSI HA OCHOBE HAYYHBIX (PAKTOB U
MMEIOLIUXCS JAHHBIX C LENbIO MOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS Ul pelICHUs
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYALIUSX;

MHTEpeCca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY O0Opa30BaHUIO U caMOOOpa3oBaHUIO, K
AKTUBHOMY [IOJyYCHHIO HOBBIX 3HAHMU II0 XMMHH B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTIIMU;

WHTEepeca K OCOOCHHOCTSM TpyJda B pasIW4HBIX cdepax mnpodeccrHoHaTbLHOMI
NEATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHUS y4yeOHOro mpeamera «XUMHUS» Ha YPOBHE
cpelHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HaUMMBbIE JiIs1 OPMUPOBAHUS MUPOBO33PEHUSI O0YUYAIOIIUXCA MEXAUCIUILUIMHAPHBIC
(MexxnpeaMeTHble) OoOlEHAYyUHbIE MOHATHUS, OTPaKAIOIINE [EIO0CTHOCTh HAYYHOU KapTHUHBI
MHUpa U CHOEHU(PUKY METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, DHEPIUs, SBJICHHE, MPOIECC, CUCTeMa, HAyuyHbI (aKT, MPUHIUI, THUIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEAOBaHNE, HAOIIOeHNE, N3MEPEHNE, IKCIIEPUMEHT U
Ipyrue);

YHUBEpCAJIbHBIC  y4eOHBbIC  JeWCTBUS  (TIO3HABATEIbHbIE, KOMMYHUKATHBHBIC,
peryJaTHBHBIE), oOecreunBaromye GopMupoBaHUe (YHKIIMOHATLHOW TPAaMOTHOCTH U
COIMAJIbHON KOMIETEHIIMU 00YyUYaroInuXCs;

CIIOCOOHOCTh ~ OOYYaloOIIMXCSl  HMCIOJIb30BAaTh OCBOEHHBIE  MEXIUCHUILUIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAJIbHBIC YYEOHBIC NCUCTBUSA B IMO3HABATEIILHOW U
COITMAJILHOM MIPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OTPaXalOT OBJIAJEHHWE YHUBEPCAIBHBIMH YYEOHBIMU
MMO3HABATEIIbHBIMI, KOMMYHUKATUBHBIMH U PETYIISITUBHBIMU JICHCTBUSMU.

OBJaeHne yHUBEPCAIbLHBIMYI YU€OHBIMH MO3HABATEILHBIMU AeHCTBUSIMH:

1) 6a30Bble JIOrHYeCKHE TeHCTBHA:

CaMOCTOSTENbHO (HOPMYIUPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPENENATh LIeU ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX JTOCTHKECHUS,
COOTHOCUTBH PE3YJIbTAThI IEITEIHLHOCTH C MOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh MIPU OCBOCHUU 3HAHUUN NPUEMBI JIOTUYECKOTO MBIIUICHUS] — BBIJICIATh
XapaKTepHble TMPU3HAKK TIOHATHUM W YCTAHABIMBATH HMX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIME MOHATHUS JIJIs1 0OBSICHEHUSI OTJEIbHBIX (JaKTOB U SIBJICHUIA;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUHU IS KJIacCHU(UKAIIMU BEUIECTB M XHUMHYCCKHX
pEaKLNi;

yCTaHABJIMBATh MMPUYNHHO-CJICACTBCHHBIC CBSI3H MEXKy U3y9acMbIMU SBJICHUSMU,

CTPOUTH JIOTHYECKUE PACCYXACHHS (MHIYKTUBHBIC, NEyKTUBHBIC, IO AaHAJIOTHH),
BBISIBIIATH  3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PacCMaTPUBACMbBIX  SIBICHHSIX,
(dhopMyIHpOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

OPUMEHSATh B TIPOIIECCE TO3HAHHUSA, WCMOIb3YEeMblE B XUMHH CHUMBOJMYECKUE
(3HaKOBBIE) MOJCIH, MPEeOOPa30BBIBATh MOCIBHBIC MPEACTABICHUS — XUMHYECKHM 3HAK
(cuMBOJI) 2JIeMeHTa, XuUMHUYeckas (opMmyJsa, ypaBHEHHUE XHUMHUYECKOM peakiuu — TpHu
peIICHNM y4YeOHBIX TIO03HABATCIBHBIX M TPAKTHYCCKUX 3a/lad, MPUMEHSATHh Ha3BaHHBIC
MOJIETbHBIE TIPEACTABICHUSI JJIS BBISBJICHUSI XapaKTEPHBIX MPU3HAKOB U3Y4aE€MbIX BEILIECTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBbIe HcCIeA0BaTEILCKHE AeiiCTBYS:

BJIaJIETh OCHOBaMH METOJ/IOB HAyYHOT'O TIO3HAHUSI BEIIECTB U XUMHYECKUX PEaKIIHil;

dbopmynupoBaTh eI W 3aJa4d HCCIETOBAaHUs, HCIIOIB30BATh ITOCTABJICHHBIC H
CaMOCTOSTENILHO C(OPMYyJIUPOBAHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA TO3HAHUS H
OCHOBBI I (DOPMHUPOBAHUSI TUIIOTE3Bl IO TPOBEPKE NPABWIHBHOCTA BBICKA3bIBAEMBIX
CYKJICHUM;

BJIQJIETh HABBIKAMH CAMOCTOSTEJILHOTO IUTAHUPOBAHUS M TPOBEJCHUS YUYCHHYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh yMEHHUS HaOM0JaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €r0 pe3ynbTar, GopMyIupoBaTh 000OIEHUS U BBHIBOJbI
OTHOCHUTENBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMS, COCTABISITH OOOCHOBAHHBIM
OTUYET O MPOJICJIAHHON paboTe;



MpruoOpeTaTh OMBIT YYCHUYECKOW HCCIENOBATEILCKOW W TPOSKTHOW NEeATEeILHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TMOHMCKY METOJOB PEIICHHUs
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B ITO3HAHMUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PANIUYHBIX HMCTOYHHMKAX HHGMOpManuu (HAyIHO-TIOMYJISpHAS
JUTEpATYypa XUMHUYECKOTO COAEP)KaHMs, CIpaBOYHbIE MocoOus, pecypcsl HHTepHera),
aHAIM3UpOBaTh MHGOPMAIMIO PA3IMYHBIX BUAOB U (POPM MpPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

bopMyIMpOBaTh 3aMpPOChl U NMPUMEHATHh Pa3IMYHbIE METOJbI MPHU MOUCKE U OTOOpe
uH(pOpMali, HEOOXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeTIEHHOTO TUTIA;

pUOOpETaTh OMBIT UCIIOJIB30BAHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI
Y PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (OpMYy TMpeAcTaBiIeHUs HHpopManuu
(cxemsl, rpauKu, TUarpaMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KayeCcTBE CpEACTBA MpU padOTe € XHUMHYECKOU
nHpopMaIuen: NpUMEHATh MEXKIPEIMETHbIC ((PU3MUYECKUE M MaTeMaTU4YeCKUE) 3HaKU U
CUMBOJIBI, (hOpMYIIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISITHOCTH.

OByajieHUe YHHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

3aaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOMl TeMbl B XOAE Juajora W/wiu
JIUCKYCCHUH, BBICKa3bIBaTh HJEH, (GOPMYJIUPOBATh CBOU MPEMAJIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHHUSI NTPEUIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3YJIBTATOB IT03HABATEIBHON 1E€ATEIbHOCTH, OJyYEHHBIX
CaMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TMPU BBINOJHEHUU XHMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIAEAOBAHUIO CBOMCTB M3Yy4aeMbIX BELIECTB,
peain3aluy y4eOHOro mpoekrta u (GOopMyJIHpOBaTh BBIBOABI MO pe3yibTaTaM NMPOBEAEHHBIX
UCCJIEIOBaHUM MyTEM COTJIaCOBAHUS MTO3ULIUHI B X0O€ 00CY X /IeHUS 1 OOMEHAa MHEHUSIMHU.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO MJIAHUPOBATh U OCYIIECTBIISATH CBOKO NMO3HABATENIbHYIO AESTEIBHOCTD,
onpenenss e€ ey U 3aa4, KOHTPOJIMPOBATh U IO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
npenaraéMblii anropuTM JCHCTBUI NPU BBIMOJTHEHUH Y4Y€OHBIX M HCCIEI0BATEIbCKUX
3az1a4, BeIOMpaTh Hanbosiee 2PGEeKTUBHBIN CIOCO0 X PEUIeHUs ¢ YIETOM MOTyUYeHUSI HOBBIX
3HAHUH O BEIECTBAX U XUMHUYECKUX PEaKLIUSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEW JEATEIbHOCTM Ha OCHOBE CaMOaHalu3a M
CaMOOLICHKH.



INPEAMETHBIE PE3YJ/IBTATDBI

10 KJTACC

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMuUsh» OTpakaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUM O XUMHUYECKON COCTaBIIAIONICH €CTEeCTBEHHO-
HAy4YHON KapTUHBI MHUpA, POJIM XMMHH B MO3HAHUM SIBJICHUN NpUpOAbI, B (HOPMHUPOBAHUU
MBIIUICHUAS ¥ KYJIbTYpPbl JTUYHOCTH, €€ (QYHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM ISl
pEIIeHUs MPAKTHYEeCKUX 3a/ad M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEAE;

BJIQJICHUE CHCTEMON XUMHUYECKMX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOIOJIATrArONIUe
MOHATUSL (XUMUYECKUNA DJIEMEHT, aToM, »JJIEKTpOHHAas o000JI0YKa aroma, MOJIeKYJa,
BAJICHTHOCTh, DJICKTPOOTPHUIIATEILHOCTh, XHWMHYECKas CBsA3b, CTPYKTypHas dopMyna
(pa3BépHyTass U COKpali€HHas), MOJIb, MOJIIPHAsl Macca, MOJISIPHBIA OOBEM, YTIIEpPOAHBIM
ckeneT, (yHKIMOHANbHAS TPYIINa, pagukal, U30MEpPHs, U30MEpPbl, TOMOJIOTHUECKUI PA/I,
TOMOJIOTH, YIJIEBOAOPOBI, KUCIOPOI U a30TCOAEpKAILIUE COCAUHEHUSL, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUs
CTpOCHMSI opraHmyeckux BeilecTB A. M. byTiiepoBa, 3aK0OH COXpaHEHHUSI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK XMMHH; MUPOBO33PEHUYECKUE 3HAHMS, JICKAIIUE B
OCHOBE TTOHHUMAaHUS MPUIUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (DaKTOIOTUYECKHE
CBEJICHUSI O CBOWMCTBAaX, COCTaBe, MOJYYEHWHU U OE30MaCHOM HCIOJIB30BAHUM BAXKHEUIIINX
OpraHUYECKHUX BEIIECTB B OBITY U MPAKTUUECKOMN JAEATEILHOCTH YEIOBEKA,

cOOPMHUPOBAHHOCTh ~ YMEHHMH  BBISBIATH  XapaKTEpHbIE  MPU3HAKK  TOHSTHUH,
YCTaHaBJIMBATh X B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATUSA MPU ONMHUCAHUU
COCTaBa, CTPOEHHUSI U IPEBPALLECHUNA OPraHUYECKUX COCIUHEHNM;

c(hOpPMHUPOBAHHOCTh YMEHUHN HUCTIOIH30BATh XUMUUECKYIO CUMBOJIMKY JJIsI COCTABIICHUS
MOJIEKYJISIPDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€HHON) (QOopMys OpraHUuueCKUX
BEIIECTB W YPaBHEHUM XUMHUYECKMX pEaKIMi, W3rOTaBIMBATh MOJECIN MOJICKYJ
OpPraHUYeCKUX BEIIECTB [JIsi MIUTIOCTPAMM KX XUMHYECKOTO M IPOCTPAHCTBEHHOIO
CTPOEHHUS;

cOpPMHUPOBAHHOCTh ~ YMEHHMM  YCTAHABJIMBAaTh  MPUHAIJIEKHOCTh  U3YUYEHHBIX
OPraHUYECKUX BEIIECTB MO MX COCTABY M CTPOCHHUIO K OMNPENEIEHHOMY KJIaccCy/TpyIine
COEIMHECHUN (YrineBoaopo/isl, KHUCJIOPO/T " a30TCOJIeprKaIIUE COEJIMHEHNS,
BBICOKOMOJIEKYJIIDHBIE ~ COEMHEHHUsA), JaBaTh WM Ha3BaHUS [0 CUCTEMAaTHYECKOMN
nomenkinatype (IUPAC), a Taxke mNOpuUBOIUTH TpUBUAIBHBIE HA3BaHUS OTICIBHBIX
OpraHUYeCKUX BEUIECTB (ITHIICH, MPOMWIEH, alleTUJIEH, dTUICHIJIMKOJb, TIUIEPUH, (peHo,
dbopmanbierus, aleTanbIeruj, MypaBbUHAs KHUCJIOTA, YKCYyCHas KHUCIOTa, OJEHMHOBAas
KHCJIOTa, CTEAPUHOBAS KHCIIOTA, TIII0K03a, PpyKTO3a, Kpaxmal, eJIIr0I03a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BHUIBI XUMUYECKOW CBSI3M B OPTaHHMYECKHUX
COeIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJOKEHHUSI TEOPUU CTPOCHUSI OPTaHUIECKUX
BewectB A. M. Bytneposa /1711 00bICHEHHsI 3aBUCUMOCTH CBOKCTB BEIIECTB OT UX COCTaBa U
CTPOCHMS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpOEHHUE, (PuU3nyYecKue Hu
XUMUYECKUE CBOMCTBA THUIHMYHBIX TMPEJICTABUTEICH PA3IUYHBIX KJIACCOB OPTraHMYECKUX
BemecTB (METaH, dTaH, STWICH, MPOIMMWICH, aleTuieH, OyTaauen-1,3, meTmwiOyraauen-1,3,
O€H30J1, METaHOJI, ATAHOJI, STUJICHTJIMKOJb, TJIULEPUH, (PEHOI, aleTanbAerul, MypaBbuHas U
YKCyCHasi ~KHUCJOTBI, TJIOKO3a, Kpaxmaj, IeJUI0JI03a, AaMHHOYKCYCHas KHUCJIOTa),
WUTFOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HUMH YPAaBHEHHSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOYHUKHU YTIEBOJIOPOJHOIO CHIPhS
(HedTh, MPUPOJIHBIN Tra3, Yroiyib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUYECKOE MPUMEHEHHUE
MIPOJTYKTOB MEPEpadOTKU;

c(hOpPMHUPOBAHHOCTh YMEHHUI IPOBOJUTH BBIYUCIICHHUS MO XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00b€Ma, KOJTMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIMU MO U3BECTHHIM
Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN );

c(OPMHUPOBAHHOCTh YMEHUW BIAJIETh CHUCTEMOM 3HaHUNW OO0 OCHOBHBIX METOJaX
HAay4YHOTO TO3HAHMS, HMCIHOJIB3YEMBIX B XHMHUHM MPH HU3YYCHUU BEIIECTB U XUMHUUYECKUX
saBieHUN (HAOMIOJCHUE, W3MEpPEHHEe, OKCIEPUMEHT, MOJEIUPOBAHUE), HUCIOJIb30BaTh
CUCTEMHBIC XUMWYECKHE 3HAHUS JUIsl TPUHITHS PEIICHHH B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIOATh MPABUIIA MOJIH30BAHUS XUMUYECKON TOCYI0M
n JabopaTopHBIM OO0OpPYJOBaHMEM, a TakK)Ke IpaBuiIa OOpalleHUs C BEIISCTBAMHU B
COOTBETCTBHUM C MHCTPYKIUSIMH IO BBIMIOJHEHUIO JA0OPATOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUM IUJIAHUPOBATH U BBINOJIHATh XUMUUYECKUN IKCIIEPUMEHT
(TpeBpailieHrs OPraHMYECKUX BEIIECTB NPH HArpEeBaHUU, MOJYYEHHE DTHIICHA U W3Yy4YCHUE
€ro CBOWMCTB, KaUYECTBEHHBIC PEAKIIMU OPraHMYECKUX BEIIECTB, JEHATypalus OEJKOB TpH
HarpeBaHWM, 1IBETHBIE pEaKIUU OCJIKOB) B COOTBETCTBUM C TpaBUJIAMHU TEXHUKH
0e30macHOCTH MpU  OOpallleHWHM C BellecTBaMH U J1a00paTopHbIM 00OpYAOBaHHUEM,
MPEJCTABIATh PE3YIbTAThl XUMHUUYECKOTO JKCIIEPUMEHTa B (OpME 3alucy ypaBHEHUN
COOTBETCTBYIOIIUX PEAKIUN U (HOPMYITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUIN KPUTHYECKU aHAIM3UPOBATh XUMUYECKYIO MH(POpMAIIHIO,
MOJy4aeMyl U3 pa3HbIX HMCTOYHHMKOB (cpeacTBa maccoBoi uHbopmainuu, MHTEpHET u
JIPYTHX);

c(hOpPMHUPOBAHHOCTh yYMEHUH COOJIO/aTh MpaBUjIa IKOJOTHYECKH IIEJIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJIOBOH NESITEIBHOCTH B LEJIAX COXPAHEHHS] CBOETO 3J0POBbSl U
OKpY’Karolled NPUPOJHOM Cpellbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUSI Ha JKUBBIC
OpraHU3Mbl ONPEACIEHHBIX OPraHMYECKHX BEUIECTB, MOHMMAas cmbici nokaszarens [1/IK,
NOSICHATh HA MpUMEPaX CMOCOObl YMEHBIIEHHS M MPEJOTBPAILIEHUS WX BPEAHOTO
BO3/ICIICTBUS HA OPraHW3M YEJIOBEKA;

TUTSE 00YYAIOMIUXCSl ¢ OTPAHUYCHHBIMA BO3MOKHOCTSIMHU 37I0POBbSI: YMEHUE TPUMEHSITh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUM;



JUTSL CIENBIX W CIA0OBHIAIIMX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHUA Kypca «OOIIas W HeopraHuYecKas XUMHUS
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O XWMHUYECKOW COCTaBISIONICH ECTECTBEHHO-
HAay4YHOW KApTHUHBI MHpA, POJU XMMHHM B TIO3HAHUU SIBIICHUU TPHUPOABI, B (DOPMUPOBAHHUH
MBIIIUICHUS. U KYJbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOM IS
pEelIeHUs] MPAKTHUYECKUX 3a/lad M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3JI0POBBIO U IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHWM, KOTOpPAs BKIIOYAET: OCHOBOIOJATAOIINE
MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, HM30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOMTAIH aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTb, JIEKTPOOTPHUIIATEIBHOCTD, CTENICHb
OKHUCJICHUS, XMUMHUYECKas CBs3b (KOBAJCHTHAs, WOHHAs, METAJUIMYecKasi, BOJOPOJHAs),
KpUCTAJUIMUECKasi pemETKa, TUIMBl XUMHUYECKUX PEAKIUWA, PacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI,  AJICKTPOJUTHUYECKAsd AUCCOLMALMNS, OKHUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTb XMMHYECKOW peaklnu, XUMHYECKOE DPABHOBECHE); TEOPUH W 3aKOHBI (TEOopHus
AJICKTPOJUTUYECKOW JuccoluManuu, nepuoanyeckuii 3akoH [[. M. MeHnaeneeBa, 3akoH
COXpPaHEHMSI MacChl BEILIECTB, 3aKOH COXPaHEHUsS U MPEBpAICHUs YJHEPTUUA TTPU XUMUUECKUX
peaKkIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHUHM, MUPOBO33PEHUECKUE 3HAHMUS,
JeXalMe B OCHOBE MOHUMAHMSI MPUYMHHOCTH M CHUCTEMHOCTH XUMUYECKUX SIBJICHUH,
(dakToNMOTUYECKUE CBEJEHUS O CBOMCTBaxX, COCTaBe, IMOJIY4eHUH U Oe30macHOM
UCIIOJIb30BAaHUN BAKHEUINUX HEOPraHMYECKUX BEIIECTB B OBITY W IPAKTUYECKOMN
NEATETbHOCTH YEJIOBEKA;

cOpPMUPOBAHHOCTh ~ YMEHHMH  BBISBIIATH  XapaKTEpPHbIE  MPU3HAKK  TOHSTHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATUSA MPU ONMHUCAHUU
HEOPraHMYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpPMHUPOBAHHOCTh YMEHUHN UCTIOIH30BATh XUMUUECKYIO CUMBOJIMKY JJIsI COCTABIICHUS
(dhopMyJT BEIIECTB M YPAaBHEHUU XMUMHYECKUX PEAKIUM, CUCTEMATHYECKYI0O HOMEHKIATYPYy
(IUPAC) u TpuBHaibHbIC Ha3BaHUs OTICIBHBIX HEOPTaHMYCCKHX BEIICCTB (yrapHbIN ras,
YIJIEKUCIIBIN Ta3, aMMUaK, Tami€Hasi U3BeCTb, HETalI€Hasi U3BECTh, MUThEBASI CO/A, MUPUT U
apyrue);

chOPMUPOBAHHOCTh YMEHHUH OMNPEACNATh BaJCHTHOCTb U CTENCHb OKHUCIICHHS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUSIX PA3JIUYHOIO COCTaBa, BUJ XHWMHYECKON CBSI3U
(KoBaJICHTHasi,  WOHHAs, MeETAZIMYecKas, BOJOPOJHASA) B  COCIUHEHUSAX,  THI
KPUCTAJUIMYECKON PpEIIETKA KOHKPETHOrO BELIECTBa (aTOMHAasi, MOJEKYJspHas, HOHHas,
METaJJINYECKas), XapaKTeP CPeJibl B BOJHBIX paCTBOPAX HEOPTAHUYECKUX COEAUHEHUI;

chOpMHUPOBAHHOCTh YMEHUM yCTaHABIMBATh MPUHAMICKHOCTh HEOPraHUYECKHUX
BEILIECTB 10 MX COCTaBY K OMNpeAeIEHHOMY KJIacCy/TpyIIe COeTMHEHUH (MPOCThIE BEIIECTBA
— METaJUTBl 1 HEMETAJLTbI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH );



c(hOpPMHPOBAHHOCTh yYMEHHUH PACKPBIBATh CMBICT mepuoandeckoro 3akona J[. U.
MenneneeBa u JAEMOHCTPUPOBATH €r0 CHUCTEMATU3HUPYIONIYI0, OOBSICHUTEIBHYIO W
MPOTrHOCTUYECKYIO (PYHKIUU;

c(hOPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIJIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 31eMeHTOB 1—4 nepuonoB Ilepronnueckoil cUCTEeMbl XUMUYECKUX 3JIEMEHTOB
J. W. MeHnneneeBa, HWCIOJNB3YsS TMOHATHSA «S-, P-, d-3JIEKTpOHHBIE OpOUTAINY,
«OHEPreTUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX
AJEMEHTOB W HUX COEAMHEHUWH M0 nepuoaamM M rpynnaM llepruoguyeckoil CHCTEMBI
xuMudeckux asemeHnToB /1. 1. Menneneesa;

c(hOPMHPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEIECTB PA3JIMUHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE
T€HETUYECKON CBA3M MEXAY HEOPraHMYECKHMMHU BEIIECTBAMH C TIOMOINBIO YpaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHUSI KJIACCU(PUIIUPOBATH XUMUYECKHUE PEAKIIUU TI0 PA3INYHBIM
MpU3HaKaM (YUCIy U COCTaBY pearupyroliux BEHIECTB, TEIIOBOMY 3h(eKTy peakiuu,
M3MEHECHHUIO CTEMEHEH OKHCJICHHUS JJEMEHTOB, OOpaTUMOCTU PpEAKIUU, YYaCTHUIO
KaTanu3aTropa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTaBJIATh YPABHEHUS PEaKIM pa3IUYHBIX THUIIOB,
MOJHBIE M COKpalIEHHBbIE yYpaBHEHUS peaKIUii MOHHOrO OOMEHa, YYWUTBHIBAsl YCIOBHS, MPU
KOTOPBIX 3TH PEAKIIUU UAYT JI0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJHUTH PEAKIIMHU, MOATBEPKIAIONINE KAYeCTBEHHBIM
COCTaB pAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, PACHO3HABATH OIBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPTaHMYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTH yMEHUM packpbIBaTh CYIIIHOCTh OKHCIIUTENIbHO-
BOCCTAHOBUTEJBHBIX PEAKIIMi MOCPEICTBOM COCTaBJICHUSI DJIEKTPOHHOTO OajlaHca ATUX
pEaKLNi;

c(hOpPMHUPOBAHHOCTh YMEHHUM OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKinu
OT Pa3IUYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS] XUMUUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3zaeicTBus (mpunuun Jle [Harense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUECKHE MPOLECCHI, JIeKAIIUE B
OCHOBE TMPOMBIIUICHHOTO  MOJY4YEHUSI CEpHOM  KHUCIOThI, aMMHaka, a  TakKxKe
c(hOpPMHUPOBAHHOCTh TMPEJACTABICHUN 00 OOIMMX HAYYHBIX MPUHIUANAX U IKOJOTHIECKUX
mpobieMax XUMHUECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCICHHUS C HCIOJIb30BAaHUEM IOHSTHS
«MaccoBasi JI0Jid BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKUX
peaKImsiX, Macchl BEIIECTBA WM 00BEMA Ta30B MO H3BECTHOMY KOJWYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TETUIOBOTO 3ddexTa
peakuuyu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BELIECTB, IMPEBPAILCHHUS M COXPAHEHUS
DHEPIUH;

c(hOpPMHUPOBAHHOCTh YMEHUI COOJIOATh MPABUIIA MOIH30BAHUS XUMUYECKON TOCYI0M
U J1a0OpaTOpHBIM OOOpPYAOBaHMEM, a TaKXe TMpaBWia OOpalIeHUs C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIUSAMH 10 BBIIOJHEHHUIO JJA0OPATOPHBIX XUMUUYECKHUX OMBITOB;



c(hOpPMHUPOBAHHOCTh YMEHHI IIJIAHUPOBATH W BBIMOIHATH XUMHUYECKHH SKCIIEPUMEHT
(pa3noxeHue MEepoKCHIAa BOAOPOJa B TPUCYTCTBUM KaTaln3aTopa, OMPENETICHUE CPEeIbI
pPacTBOpPOB BEIIECTB C IIOMOIIBIO YHHBEPCAJIBLHOIO HMHAWKATOPA, BIMSHUE Pa3IMYHBIX
(hakTOpOB Ha CKOPOCTh XMMHYECKOW PEAKIIUM, PEAKIIMM HOHHOTO OOMEHa, KaueCTBEHHBIE
peaknnu Ha cyiabdar-, xkapOboHAT- W XJIOPUA-aHWOHBI, HA KATHOH aMMOHHMS, pEIICHUE
DKCIIEPUMEHTAIBLHBIX 3a7ad 1Mo TeMaM «Metamibey u «Hemeramns») B COOTBETCTBUHU C
npaBUJIaMH TEXHUKH O€30MAaCHOCTH MpHU OOpalleHWd C BelecTBaMU M JIaOOpaTOPHBIM
000opyioBaHUEM, MPEICTABIATh PE3yJIbTaThl XUMHUYECKOT0 SKCIEPUMEHTa B (hopMe 3aIlicH
YpaBHEHHM COOTBETCTBYIOIIUX peakiuid W (OpMyIUpPOBaTh BBIBOJIBI Ha OCHOBE JTHX
pEe3yJIbTaTOB;

c(hOpPMHPOBAHHOCTh YMEHHUI KPUTHYECCKU aHAIM3UPOBATh XUMHUYECKYIO HWH(POpMAITHIO,
MOJIy4aeMyl0 M3 Pa3HBIX HCTOYHHKOB (CpPEeACTBa MacCOBOM KOMMYyHHUKaluu, MHTepHeT u
JPYTHUX);

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIIOJATh MpaBWia KOJOTUYECKH I€JIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOU ACATEIBHOCTH B IEISAX COXPAHEHUS CBOETO 370POBBS H
OKPYXAIOIIeH TPUPOJHON CpeApl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha IKUBBIC
OpraHu3MBbl OMNPEICIEHHBIX BEIIECTB, MOHMMAas cMbich mokazatens IIJIK, mosicHsaTh Ha
IpUMepax CIIOCOObI YMEHBIICHUS M TPEJAOTBPAIICHUS WX BPEIHOTO BO3JICHCTBUSA Ha
OpraHU3M YeJIOBEKa;

JUTSI 00YYAIOMIUXCS ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMHU 370POBbSI: YMEHUE TTPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB M XUMUYCCKHUX SBICHUM;

JUIS CIIETIBIX M CIIA0OBUIAIIMX OOyYaromMXCcs: YMEHHE HCIOJIb30BaTh penbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins uist 3anmucu XuMu4ecKux GopMyL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnsie IIpakruueckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYEeCKOM XMMHUU
IIpenmet oprannueckoit xumun. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
99 HenpenenpHbIe yriIeBOIOPOIBI: ATKECHEI, 5 1
AJKaMEHbI, ATKUHBI
2.3 ApomaTudecKkue yriaeBog0pOIbl 2
54 [TpupoaHbIE HICTOYHUKH YTIEBOJAOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHU s
3.1 Crupter. @enon 3
3.9 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHble 3(pUpsI
3.3 YrieBoibl 3 1

Hroro no pazneny

13




Pasnen 4. A3oTcoaepskamme opranudecke coeJMHEeHUst

4.1 ‘ AMUHBI. AMUHOKUCIOTHL. benku 3
Wroro mo paszneny 3
Pa3znen 5. BbicokoMoJIeKyJISIPHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazueny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUU 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 0BPa30BATEILHBIC
padoThI padoThI pecypenI
1 [Ipenmer oprannyeckoil XuMuu, € 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHs OpraHMuYECKUX
2 coenquHeHuil A. M. byrtnepoBa, €€ 0CHOBHbIE 1
II0JIO’KEHHUS
[IpencraBnenue o knaccudpurkanum
3 opraHuueckux Bemiects. Homenknarypa 1
(cucremaTHyeckasi) U TpUBHAJIbHbIE HA3BaHUS
OpraHMYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH PSJT
5 MertaH u 3TaH — npocTenIne 1
IIPEJICTaBUTENIN AIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUJEH U NPONUIEH — IMpOoCTENIINe 1
IIPEJICTAaBUTENIN AIIKEHOB
3 [IpaxkTuueckas padora Ne 1. «[Tomyuenue 1 1
ATWJIEHA U U3yYEHHUE €TO CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lomyaerue 1
CUHTETHYECKOTO KaydyKa U PEe3HHbI
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, 1

TOMOJIOTUYECKUH PsAll. ALIETHIIEH —




IIPOCTEUIINN MTPEACTABUTEND AIIKUHOB

Brraucnenus no YpaBHCHHIO XHMHYECKOM

11
peaxkuuu

12 Apenbl: 0eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBsi3b YIieBOJOPO/IOB,
MPUHAJICKANINX K Pa3IHYHBIM KJIacCaM
[TpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI € nepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U NOMYTHBIE HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu

16 KontponbHas padoTa mo pazaeny
«YTIIEeBOIOPOABD)

17 [IpenenbHBIE OTHOATOMHBIE CTUPTHI:
METaHOJI ¥ 3TaHOJI. BomopoiHas cBsi3b

18 MHOTroaTOMHBIE€ CITUPTHI: ITUICHTITUKONb U
TIIALIEPUH

19 ®DeHoJI: CTPOCHUE MOJIEKYJTBI, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE

20 Anpaeruzpl: GopMaIbAeTUI U AlleTAIbICTH/I.
AneToH

21 OaHOOCHOBHEIE MpeAebHbIE KAPOOHOBBIC
KHUCITIOTHI: MypaBbHHAs M YKCYCHAS

29 [TpakTrueckas padorta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

93 CreaprHOBas U OJIEUHOBASI KMUCIIOTHI, KaK
MIPEJICTABUTENIN BBICIINX KAPOOHOBBIX KHCIIOT

24 MpbU1a Kak COJIM BBICIITUX KapOOHOBBIX




KHCJIOT, UX MOIOIIIEE AeHCTBHE

CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX 1
3¢hupoB

26 Kupsl: runponus, npuMeHeHue, 1
OuoJIoTNYecKast poib KHPOB
YTrneBosl: cOcTaB, KiacCH(pUKAIIUS.

27 Baxueiimme npeactaBuTeNu: TIII0OK03a, 1
¢dpykro3a, caxaposa

08 Kpaxmait 1 1esuios03a Kak mpupoIHbIC 1
TIOJTUMEPHI
KonrtponbHas pabota 1o pasaeny

29 «Kucnopoacoaepkaiye opraHnuecKue 1
COCIIMHCHUS

30 AMWHBI: METHJIAMHH M aHWJIUH 1
AMUHOKHUCIOTHI KaK aMm(pOTepHbIE

31 OpPTaHWYECKHUE COCTUHEHUS, X 1
Ouosiornueckoe 3HaueHue. [lenTumapt

39 benku kak mpupoaHbie 1

BBICOKOMOIJICKYJIIPHBIC COCANHCHUA

33 OCHOBHEBIE TIOHITHSA XUMHIH 1

BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUIN

OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1

[TnacTmaccel, KayuyKkH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJTACC

Ne
n/n

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTYpalusi aTOMOB

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX IeMeHToB [I. 1.
Memnzeneesa, MX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMUYECKHX DJIEMEHTOB U X COCAUHCHUH I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB .M. MeHaeneeBa B
pPa3BUTHHU HAYKH

Crtpoenue BemecTBa. XMMHUUYECKasi CBSI3b, €€
BUbI; MEXaHU3MbI 06pa3OBaHI/I$I KOB&J’IGHTHOfI
cBs3u. BogopoaHas cBsizb

BaneHTHOCTB. DJIEKTPOOTPULIATETBLHOCTb.
Crenens okuciacHus. BemnrecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[Tonsatue o aucnepcHbix cucremax. cTuHHbBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10s
BEIIIECTBA B PaCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COCAVHEHUN. ['eHeTnyeckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, PA3IIMYHBIX




KJI1aCCOB

Knaccudukanust XuMUUeCKUX peakivii B
HEOPraHMYECKO U OpraHN4ecKON XUMHUU.
3aKOH COXpaHEeHHsI MAacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMHUYECKUX PeaKIusIx

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHUYECKOE PaBHOBECHE

10

[IpakTuueckast padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKLIUI)

11

DneKTpoauTHYeCKas quccoruanus. [lonstue o
BOZIOpOAHOM Moka3zatene (PH) pactBopa.
Peaknuu nonnoro oomeHna. ['mapoinms
OPraHUYeCKUX U HEOPTaHMUYECKUX BEIICCTB

12

13

14

15

OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
[TonsiTHe 006 31€KTpoIM3€e pacIiiaBoB U
pacTBOPOB coJie

KonrtponsHas pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHUM

Mertamibl, ux nosnoxenue B [leprnoanueckoit
CUCTeMe XUMHUYecKuXx snneMeHToB /1. U.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
aToMoB. O01ue pu3nYecKue CBOMCTBA
METAJIJIOB

CrutaBbl METAJUIOB. DIIEKTPOXUMUYECKHUM ST
HaIpsHKEHUN METaJlIOB

16

XHUMHYEeCKHE CBOMCTBA BaKHEHIIINX METAJIJIOB
(HaTpwWii, KM, KaJIbIIWA, MarHuu,
TIOMUHHK ) U UX COCTMHEHUN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX




18

COEeIUHEHHUN

XuMHyecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
«Meramas»"

20

21

22

Hewmerainnsl, ux nonoxenue B Ilepuoanueckon
CHUCTEME XUMMHUYECKUX IeMeHToB []. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB

Ou3nyecKue CBOWCTBAa HEMETAJLIOB.
AJoTponusi HEeMETaUIoB (Ha IpUMEpE
KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa)
XUMHYECKUE CBOWMCTBA TaJIOT€HOB, CEPBI U UX
COCIMHEHUN

23

XuMHYecKkue cBoicTBa a3oTa, pochopa u ux
COeTMHEHNN

24

25

XHUMHYECKUE CBOMCTBA yIIIEpo1a, KPEMHUS U
AX COeIMHEHUH

IIprMeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COEeIMHEHUN

26

O0001eHne 1 cucTEMaTU3aLNS 3HAHUI 110
teMe «HeMmeramisly. Beraucienus mo
YpaBHEHUSAM XUMHYECKHUX PEaKINid 1
TEPMOXUMHUYECKHE PACUETHI

27

[TpakTrueckas padota Ne 3. «Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME
"Hemeramnsl"»

28

KonTpomnpHas padorta mo Temam «MeTamuib» u
«HemeTtamie)

29

Heopr AHUYCCKUC U OPTaHUYCCKUC KUCIIOTHI.




HeopraHI/meCKHe 1 OPraHUYCCKHUEC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHnuueckue coequHeHus. ['enernueckas

30 CBSI3b HCOPTaHUYECKUX U OPTaHUYECKUX .
BEILIECTB
Posb XuMuM B 00€CTIEYEHUH DKOJIOTHYECKOM,

31 SHEPIreTHYECKOU M MUIIEBON OE3011aCHOCTH, 1
Pa3BUTHUN MEIUIIMHBI
[IpencraBnenust 06 0OMIMX HAYIHBIX

32 IIPUHLINUIIAX IPOMBIIIEHHOTO MOIY4YEHHUS 1
BKHEHNIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB

34 XHUMHS U 370pPOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA3OBATEJBHOT'O
IMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

* Xumus / I'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A., AKiinoHepHOEe 00111eCTBO
«M3natenbctBo «IIpocBemieHue»

* Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIMOHEPHOE
obmectBo «M3natenbeTBo «IIpocBenienner

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

["abpuensn O. C., OctpoymoB U. I'. HactonbHas kaura yunrens. Xumusd. 10 K 1.
Mertoanueckoe mocodue. — M.: JIpoda

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

3. I'abpuensa O.C., JIpicoBa I'.I'. «Xumus». 11 knacc. Metoaudeckoe nocooue. — M.:
Apoda

4. I'abpuensn O.C., OctpoymoB U.I'. Xumus. 11 knacc: HacronpHas kaura yuurtens. B 2-x
qgacTsax. - M.: Jlpoda

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.mon.gov.ru MuHUCTEpCTBO 00pa30BaHMsI U HAYKH

http://www.fipi.ru IToptan ®UITU — deaepaabHbIil HHCTUTYT MEAArOTHYESCKAX U3MEPEHUI
http://www.ege.edu.ru ITopran EI'D (urdopmarmontoi noaaepxku EI'D)
http://www.probaege.edu.ru ITopran Enunblii sx3ameH

http://edu.ru/index.php ®enepanbhsbiii mopran «Poccuiickoe oOpazoBaHHE»
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHbliii IEHTP TECTUPOBAHHSI.
http://www.pedsovet.org Beepoccuiickuiit MaTepuet-Ileacoser.

http://ru.wikipedia.org/ - cBoOOAHAS SHITUKIIOIC TS,

http://him.1september.ru/ snexTpornas Bepcus ra3eThl « XHMHsD
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