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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHU Ha YpOBHE CpelHEro ooOmero oOpazoBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanuny,
TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS (eAepalibHON 00pa30oBaTENIFHOW MPOTPaMMBbl CPEIHETO
obmero oo6pazoanusa (POIl COO), mnpencraBneHHbIX B DenepanrbHOM TOCYIapPCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konuenmmm mnpenonaBaHus y4eOHOTO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, peatn3yrOInX OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX MNOJOXKEHHH «CTpaTernu pa3BUTHS BOCHHTAHHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0JIOB K pa3pabOTKe MPOrpaMMbl 10 XUMHUHU, K OMPEACICHUIO 00IIel cTpaTeruu
00y4eHHs, BOCITUTAHUS U Pa3BUTHs O0YJAIONIUXCS CPEACTBAMH y4eOHOTO TpeaMeTa « XUMHEsD IS
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBHJIM KOHIeNTyanbHble monoxkenuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIed, COJAEepKaHUsl, pe3y/lbTaToB OOyuyeHUs U TpeOOBaHUM K YPOBHIO
MTOATOTOBKH BBITTYCKHHKOB.

Xumuyeckoe  oOpa3oBaHHMe,  IOJy4aeMO€  BBINYCKHHKaMH  00mieoOpa3oBaTesbHOM
OpraHu3aIlid, SBISIETCS HEOTHEMIIEMOW 4acThl0 X 00pa30BaHHOCTH. OHO CIY)KUT 3aBEpIIAIONTIM
ATAIOM pealn3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM ypOBHE KITFOUEBBIX [IEHHOCTEH, TPUCYIINX
[EJIOCTHOM CHCTEME XHMHUYECKOTO O00pa3oBaHUS. DTH IICHHOCTH KacaroTcs ITO3HaHUS 3aKOHOB
pupobl, (POPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYIBTYphl YEIIOBEKA, a TaKiKe IKOJOTHUECKH
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M MPUPOIHON cpene. Peanmsyercs Xxumudaeckoe
oOpa3zoBaHue OOy4arONMXCs HAa YPOBHE CpEeAHEro oO0miero oOpa3oBaHHsS CpPEACTBaMH Y4eOHOTO
npeaMera « XUMHS», COJICPKAHUE U TIOCTPOCHHE KOTOPOTO OTIPE/ICICHBI B MPOrpaMMe TI0 XUMUH C
y4€TOM CcHelu(pUKA HAyKH XUMUH, €€ 3Ha4eHHs B TIO3HAHUU MPUPOAbI U B MaTEpPUATBHON KU3HU
oOmiecTBa, a Takke C Y4€TOM OOLIMX Iiesied U MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KakK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOYyI0 poJib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHUW HOBOM 0a3bl MaTrepuabHOW KyabTypbl. OHa BHOCHT CBOW BKJIaJa B
(dhopMHpOBaHHE PALMOHATIBHOTO HAYYHOTO MBIIIJICHHS], B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS 00
OKPY)KaIOIlleM MHUpE KaKk O €IMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (OopMHUPYETCsl B XUMUU Ha
OCHOBE MMOHMUMAaHHUSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHU S| B3AUMOCBSI3U MEXKIY
CTPOEHHUEM BEIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C IPYITMMH €CTECTBEHHBIMM HAYKaMH, XUMHsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPYAa M *U3HU KaKJIOTo 4iieHa
obmiectBa. CoBpeMeHHass XUMHUSI KaK Hayka CO3UaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTHI
HaIpaBJieHa Ha pellleHne TM00aIbHBIX MPOOIeM YCTOWYHBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKO 0€30MaCHOCTH U OXPaHbI 310POBbS.

B cootBerctBUM C OOmMKMMU UEMSIMM U TPUHIUIAMHU CpPEAHEro oOIIero o0Opa3oBaHUS
conepxkanue npeamera «Xumus» (10-11 xmaccel, 6a30BbIil YpOBEHb M3Y4YE€HHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYIbTYpPHYIO MOATOTOBKY OOYYalOIIUXCS, HEOOXOAUMYIO WM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COLUYMA,
IIPOJOJKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBisIomMMU NpeaMeTa «XUMUs» ABIAI0TCA 0a30Bble Kypchl — «OpraHuyecKkas XUMHs»
u «OO0miast 1 HeopraHuyeckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI1 HayKM: cHCTeMa 3HAHWN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHEM 3HaHUM U3
oOmielt XuMuM) U opranuyeckoi xumun. @opMHUpPOBaHUE JAaHHOHN CUCTEMbI 3HAHUH NMPH U3Yy4EHUH
npeaMmera oOecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCETO MHOrooOpas3usi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OOmas U HeopraHUyecKas
XUMUSD» cpopMHUpOBaHA B IporpaMMe MO XMMHMHM Ha OCHOBE CHCTEMHOTO MOAXOJa K W3YyYCHMIO
y4yeOHOTO MaTepuaja U OOYyCIOBJI€HAa MCTOPHUUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAaHUN Ha



ONPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHHMYe€CKOM XUMHHM BELIECTBA
paccMaTpuBaIOTCS Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKUX COCIUHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKUX U DBJIEKTPOHHBIX IPEACTABICHUNA O CTPOCHUMU BEILECTB.
CBenenuss 00 W3yyaeMblX B Kypce BEIIECTBaX JAlOTCS B PAa3BUTUM — OT YIVIEBOAOPOJIOB [0
CIIO)KHBIX OHMOJIOTUYECKM AaKTHBHBIX COCOUMHEHUH. B Kypce OpraHMyeckoil XHMHUU MOJIy4aroT
pa3BuTHE COHOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHHS TIEPBOHAYAILHBIC
MIPEJICTABJICHUSI O XMMHYECKOW CBSI3U, KJIACCU(DMKAIMOHHBIX IMPHU3HAKAX BEIISCTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINY.

[Tox HOBBIM YriioM 3peHHsI B TpeaMmere «XuMus» 0a30BOTO YpPOBHS pPacCMaTpPHBACTCS
W3yYEHHBIH Ha YpPOBHE OCHOBHOTO 0Omero oOpa3oBaHHs TEOPETHUYECKHH Marepuan u
(aKTOJIOTMYECKHUEe CBEJICHUS O BEIIECTBAX M XUMHYCCKOW peakiuu. Tak, B 4acTHOCTH, B Kypce
«O0mast u HeopraHumyeckas XUMHsD» OO0YyYaroIIMMCSI MPEIOCTABISAETCS BO3MOXHOCTb OCO3HATh
3HAYEHHUE MEPHUOINUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOI0JIOTMUECKHUX MMO3UILINN, TITy0XKe
MOHSATh UCTOPUYECKOE U3MEHEHHE (PYHKIIMI 9TOTO 3aKOHA — OT 0000IIArONIeH 10 0OBSICHSIOMEH 1
MPOTHO3HUPYIOLIEH.

Ennnas cucreMa 3HaHUN O BaXHEWIIHNX BEIIECTBaX, UX COCTABE, CTPOCHUHU, CBOMCTBaX W
MPUMEHEHHUH, a TAK)KE O XUMHUUYECKHX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
pononHsAercss B Kypcax 10 wm 11 KimaccoB 3neMEHTaMM  COJIEpKAaHUS, HMEIOIIHUMHU
KYJIbTYpOJOTHYECKUA ¥ TPHUKIAJTHOW XapakTep. OTH 3HAHUA CIIOCOOCTBYIOT TIOHUMAHHUIO
B3aMMOCBSI3M XHMHH C JPYTUMH HayKaMH, pacKphIBaloT €€ poJib B TO3HABaTEIbHOU W
MPaKTUYECKONH JESTeIbHOCTH 4YeJOBEKa, CHOCOOCTBYIOT BOCHHMTAHUIO YBKEHHUS K IIPOLECCY
TBOpYECTBA B 00JIACTH TEOPHH MU TMPAKTHYECKUX TMPUIIOKECHHA XUMHUHU, MOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIMIO U MPUMEHATH €€ MJs MOIOJHEHUS 3HAHUM, pelIeHUs
VMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX HMCCIENOBATENbCKUX 3adad. B menom conepkanue
yueOHOro mpeamera «XUMHS» JAHHOTO YPOBHS M3yUEHHUS OPUEHTHUPOBAHO Ha (POpMHpOBaHHE Y
oOyyaronuxcs MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMaHHS (UIOCOPCKUX HIEH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPraHWYEeCKOTO0 W OPraHM4eckoro Mupa, oOyCIOBJIEHHOCTh CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOECHHMEM, IIO3HABAEMOCTh IPUPOJHBIX SIBICHUH ITYyTEM 3KCIEPUMEHTA U
pelieHHus TMPOTUBOPEUMH MeXAy HOBBIMU (DAKTaMH M TEOPETUYECKUMHU MPEINOChUIKaAMHU,
OCO3HAHHE POJIM XMUMHHU B PELIEHUH 3KOJOTHYECKUX IMpoOjeM, a Takxke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJIOB.

B nnane pemenus 3a1a4 BOCIUTAHUSA, Pa3BUTH U COLMAIM3ALNUA OOYUAIOUIUXCS IPUHSTHIE
MporpaMMoON MO XUMHHM MOJAXOJbl K OIPEAENCHUIO COAEPKAaHUS W IOCTPOEHHUs NpeaMera
npeaycMaTpuBaoT (OPMUPOBAHHWE YHHBEPCAJIbHBIX YUeOHBIX JEHCTBHI, uMeromuX 0a3oBoe
3HAYEHUE I PA3IUYHBIX BUJIOB JESATENLHOCTH: PElIeHUs MpobIeM, oMCcKa, aHaau3a u o0paboTKu
uHpopMaluy, HEOOXOAUMBIX Ui MPUOOPETEHHs] OMbITa MPAKTHUYECKONW M HUCCIIEeNOBATENbCKOMN
JESATENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IIO3HAHUU XUMUHU.

B mpakTtuke npenoiaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus, Tak 1 Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs, MpPU OINPEACTICHUH COAEPKATEIbHOW XapaKTePUCTHKU
Lnened M3ydeHus IpeaMeTa HalpaBJIE€HUEM IEPBOCTENIEHHOW 3HAYMMOCTH  TPAJULUOHHO
npu3Haércss  (GopMHpOBaHHE OCHOB XUMHUYECKOW HayKd Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOUN JIEATEIbHOCTH YEJI0BEKA U KAK OJTHOTO U3 KOMIOHEHTOB MHPOBOM
KylnbTypbl. C METOJAMYECKOW TOUKHM 3PEHHUSl TAKOM MOJXOJ K ONPEICICHHUIO0 Lelell HU3ydyeHUus
MpeAMETa SIBISETCS BIIOJIHE ONPABIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LEISIMU H3YYEHHUS NpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 kJ1.) sBASIOTCS:

e (opmupoBaHHMe CHCTEMbl XUMUYECKHX 3HAHMA KaKk BaKHEHIIeH CcoCTaBIsIONIEH
€CTECTBEHHO-HAyYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOW JIEKAT KIIOUEBBIE IMOHATHUS,
(dyHIaMeHTalbHbIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOGHUE H



MOHMUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO  XapakTepa,
03HAKOMJICHUE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue W pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAaX MO3HAHHS BEIIECTB U
XUMHYECKUX PEAKIUi, HEOOXOAMMBIX IJisi MPUOOPETCHHS] YMEHUH OPHUEHTUPOBATHCS B
MHUpE BEIIECTB M XHUMHUYCCKUX SIBIICHHUM, UMEIOIIMX MECTO B MPHUPOJEC, B MPAKTUUECKON U
MOBCETHEBHOM JKU3HU;

® pa3BHUTHE YMEHHI U CIIOCOOOB JICATEIHHOCTH, CBA3aHHBIX ¢ HAOIIOJACHUEM U 00BICHEHUEM
XHUMUYECKOTO OKCIEPUMEHTa, COONIONEHHEM TMpaBHJ Oe30macHoro oOpamieHus ¢
BEILIECTBaMHU.

Hapsimy ¢ sTuM, conmepkarenbHas XapaKTEpPHCTHUKA IIeJied W 3a7ad M3Y4YCHHS TpeaMeTa B
MPOrpaMMe MO XMMHH YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU MPHOPHTETAMHU B
cucteMe cpenHero oomero oopazoanusi. Cero/iHs B MPENOJaBaHUM XHUMHUHU B OOJIBIIECH CTENEeHU
oTIa€TCs MPEINOYTECHUE MPAKTUICCKOW KOMITOHEHTE COJIepyKaHusl 00ydeHUs, OpUSHTHPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHHUKA OOI1e00pa30BaTeIbHON OpraHu3alliy, BJIaJICIONIer0 He HAaOOPOM 3HAHUM,
a (YHKIMOHAIBHOH T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH W YMCHHSIMH AKTHBHOTO TOJNYICHHS
3HAHWI W TIPUMEHEHUS UX B PEATbHOU KU3HU JJIsl peIICHUS TPAKTHICCKUX 3a/1a4.

B cBsi31 ¢ 3TUM TIpH H3YYCHHUH TIpEMETa « XUMUSD) TOMUHUPYIOIIEe 3HAYeHHE TPHOOPETaoT
TaKue IeNH ¥ 3a7a49, KaK:

aJanTanys 00yJaronuXxcsl K yCIOBUAM JHHAMHYHO Pa3BHBAIOIICTOCS MHPa, (POPMUPOBAHUE
WHTEJUICKTYaJIbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITCIIBHOMY TPHUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKH3HEHHBIX CHUTYaIlUsAX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

(dhopmupoBaHUEe y OOYJArOIINXCS KIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHITHH ), MMEIOIINX
YHHUBEpCaJbHOE 3HAYEHHUE Uil Pa3IMYHbIX BUIOB JACATEIBHOCTU: pEUIeHUs MpoOieM, MOuCKa,
aHanu3a ¥ 00paboTKM HMH(pOpPMANUU, HEOOXOIUMBIX IS TMPHUOOPETCHHUS OMbITa JEATEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE€ MECTO B I[IO3HAHUM XUMHUHU, a TaKkXKe i1 OLEHKH C TO3ULUN
HKOJIOTHYECKON OE€30MacHOCTH XapakTepa BIMSHHS BEUIECTB W XUMHUYECKMX IpPOIIECCOB Ha
OpraHu3M 4YejoBeKa U MPUPOJHYIO CPELy;

pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEM
oOyyaronuxcs: CHOCOOHOCTH CaMOCTOSATENbHO MpPUOOpETaTh HOBBIE 3HAHMS 1O XUMHHU B
COOTBETCTBUU C >KM3HEHHBIMU IMOTPEOHOCTSIMH, HCIOJIH30BaTh COBPEMEHHbIE HH(OpPMAlMOHHBIE
TEXHOJIOTUU JUIsl TIOWCKA W aHalu3a y4eOHOI M Hay4YHO-MOMYJSIpHON MH(OpPMAMM XUMHUYECKOTO
COJIepKaHUS;

(dbopMHpOBaHHE U PA3BUTHE Yy OOYYAIOIIMXCS ACCOLIMATUBHOTO U JIOTMYECKOTO MBIIIICHHUS,
HaOI0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIPH IAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPHUMEHTA;

BOCIIUTaHHE y oOydaromuxcs yOeKIEHHOCTH B TYMaHUCTUYECKON HANpaBIEHHOCTU XUMHH,
e€ BaXHOH pOJNM B pEIICHUH TIOOANbHBIX MPOOJIEM pAMOHATBFHOTO MPUPOAOINOIBE30BaHMS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PECypCcOB U COXpPAaHEHHUS MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE0OXO0IMMOCTH OEpEKHOTO OTHOILIEHUS K MPUPOJIEC U CBOEMY 3/I0POBbIO, a TaKKe MPHOOpETEeHUs
OTIbITA WCHOJB30BAHUS MOJYYCHHBIX 3HAHUHM I MPUHATHS TPAMOTHBIX PEIICHUN B CUTYalUsX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHHUSIMH.

B yuebGHOM miaHe cpenHero oOmiero oOpazoBaHUs MpeaIMeT «XUMHUsS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ree 4MciIO 4acoB, OTBEAEHHBIX IS W3YYCHHS] XHUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obiero oopazoBanus, coctarisieT 68 yacos B 10 kimacce (2 yaca B HEAETIO).

COJEP)KAHUE OBYYEHUA

OPI'AHUYECKAS XUMMUSA
TeopeTnyeckne 0CHOBbI OPraHUYECKON XUMHH



[IpenMer opraHMyYecKOol XMMHH: €€ BO3HHUKHOBEHWE, Pa3BUTHUE M 3HAYCHHE B IOJY4YECHUU
HOBBIX BEUIECTB U MaTepHasioB. Teopus CTpoeHUs opraHndeckux coennnenuil A. M. bytieposa, e€
OCHOBHBIE TMOJOXKeHUA. CTpyKTypHBIE (POPMYIBI OPraHUYEeCKUX BEIIecTB. ['omMosorus, nsomepus.
XUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSAX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o kimaccu(uKauu OpraHMYECKUX BemecTB. HoMeHKiaTypa OpraHu4ecKux
COEIMHEHUH (cucTeMaTH4ecKas) U TPUBUAJIbHbIC HA3BaHUS BaKHEHIIMX IPEICTAaBUTENIEH KJIacCOB
OpraHMYECKUX BEILECTB.

DKCIepUMEHTANIbHBIE METOJbl M3YYEHUs BEIIECTB M MX IPEBPALICHUI: O3HAKOMJIEHUE C
o0pa3laMy OpPraHWYeCKHUX BEIIECTB M MaTepHalaMHd Ha WX OCHOBE, MOJICIHPOBAHHE MOJIEKYI
OpraHMYECKUX BELIECTB, HAOJIOIEHUE U ONIMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILECHUIO
OpraHMYECKUX BEILECTB [IPU HarpeBaHUU (TIaBJIEHHUE, OOYTIMBaHUE U TOPEHUE).

Yraesonopoasl

ANKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMM psaa. MeraH W 3TaH — MNpPOCTEHIINE
MIPE/ICTAaBUTENN AJKAHOB: (PU3NYECKHE U XMMHUUYECKHE CBOMCTBA (pPEaKIMM 3aMELEHUsI U TOPEHHUS),
HaX0XJIeHHUE B IPUPOJIE, OIYYEHHUE U IPUMEHEHHE.

AJKeHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psll. DTUJIEH M HPONWIEH — MPOCTEUIINe
MIPE/ICTAaBUTENIN AJIKEHOB: (U3MuUeckue M XHMHYECKHE CBOMCTBAa (peakuuu TUAPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIUMEPHU3aLINN), TOJyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MertunOyraaueH-1,3: cTpoeHHE, BaKHEWIINE XUMHUYECKUE
cBOIcTBa (peakuus noauMmepusanun). [lomydenne cuHTeTHYECKOTO KaydyKa U Pe3UHBI.

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHUSI, TOMOJIOTHYECKUM psijl. ALETHIIEH — MPOCTEHIIUI
MIPE/ICTaBUTENb AJIKMHOB: COCTaB, CTpPOEHHE, (U3NYECKHE U XMMHUYECKHE CBOMCTBA (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAIIH, TOPEHUS ), TOTyYeHHE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, (U3MYECKHME M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJIydeHHUE U TNpuUMeHeHue. Tonyon: cocmas, cmpoenuue,
Qusuueckue u xumuueckue c80UCMBA (PeaKyuu 2ai02eHUPOBAHUsl U HUMPOBAHUS), NOJYYEHUe U
npumenenue.  TOKCHYHOCTb  apeHOB. ['eHeTndeckas CBA3b  MEXAYy  YIJIEBOAOPOAAMH,
MIPUHAUISKAIMMH K pa3JINYHbIM KJlaccaMm.

[Ipupoanbie UCTOYHUKU YIriIeBOIOpoAOB. I[IpuponHblii ra3 U momyTHble HE(TSIHBIE Ta3bl
Hedtp u e€ npoucxoxaenue. CrocoObl nepepadoTku HeDTH: MeperoHka, KPeKHHT (TEPMUYECKUH,
KaTajauTHuueckuit), nupoiaus. [Ipoaykrel nepepaboTku HEPTH, NX IPUMEHEHHUE B MIPOMBIIIJICHHOCTH
1 B ObITy. KaMeHHBIH yrosib U MPOayKThI €ro nepepadoTKH.

OKCIEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUsSl BEIIECTB M HX IPEBpAIICHUN: O3HAKOMIICHHE C
oOpa3uamu MjacTMacc, KaydykoB M pe3uHbl, Koiuiekiuu «Hedtb» u «Yromb», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB U TalIOTEHONPOU3BOJHBIX, IPOBEICHUE IPAKTUYECKOW pPabOThI:
MOJIYy4YEHHUE 3TUIIEHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnbie 3agaun.

Boruncnenus no ypaBHEHHIO XUMHYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA HCXOIHOTO
BEIECTBA WJIM IPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIIH).

Kuciaopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHHUPTHI. MeTaHON M 3TaHOJ: CTpOEHHUE, (U3MUECKUEe U
XMMUYECKHE CBOMCTBa (peaklUuu C AaKTUBHBIMM MeETaJlJlaMH, TaJOr€HOBOJOPOJAMHU, TOPEHHE),
puMeHeHne. BoIopoiHbIe CBSA3M MEX 1y MOJIEKYJIaMH CIIUPTOB. [[eficTBHE METaHOIa U 3TaHOJIa Ha
OpraHMu3M 4YeJI0BEKa.

MHOroatoMHble CHMPTBI. OTUJIEHTJIMKOJIb M TJIMLUEPUH: CTPOEHHUe, (QU3MUYECKHE U
XMMUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE CO ILIEJIOYHBIMU METAJJIaMM, KaueCTBEHHAsl peakis Ha
MHOTOATOMHBIE cHupThl). JlelicTBME Ha OpraHu3M 4ejoBeka. [IpumeHeHuWe TIiMLEpUHA U
STUJICHTJIUKOJIS.

®deHoJI: cTpOeHHE MOJIEKYJIbI, (PU3NYECKHEe U XUMUYecKue cBoiicTBa. ToOkCHYHOCTH (peHoa.
[Tpumenenue peHomna.




Anpnerunapl U kemowuvl. DopManbaeTui, AaneTAIBIACTHA: CTpOeHUe, (usnyeckue u
XMMHMUYECKHE CBOHCTBAa (pe€akuMM OKHCJIEHMS M BOCCTAHOBIJICHHUS, KayeCTBEHHbBIC pEaKLUH),
[IOJIyYE€HUE U IIPUMEHEHHE.

OAHOOCHOBHBIE NIPEJENIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHasl KHCIIOTBHI:
CTpoeHue, PU3NYECKUe U XMMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME I KiIacca KUCIOT, PEaKIHs
sTepu(HKaNNK), TMOJNydeHne | mnpuMeHeHne. CreapuHOBass W  OJEHHOBAas KHCIOTHI Kak
MIPEJICTABUTENN BBICHIMX KapOOHOBBIX KHMCIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE JENUCTBHE.

Cnoxnble >(upbl Kak MPOWU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MOposmM3 CIOXKHBIX 3(PHUPOB.
AKupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb JKHPOB.

VYrieBopl: cocTaB, KiacCH(pUKanus yriaeBoaoB (MOHO-, IW- U TMoJcaxapuasl). [moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHS MOJIEKYINbl, (PU3MYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumojeiicTeue ¢ ruapokcuaoM meau(ll), okucnenue aMMuadyHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAXOXJIECHUE B NPHUPOJIE, NPUMEHEHHE,
ouonoruyeckas poiib. Dotocunres. PpykTo3a Kak H30MEp IIIFOKO3BI.

Kpaxman u nemmtonosa kak npupojHble nosuMepbl. CTpoeHHe Kpaxmajia M ILEJUIIOJIO3bI.
duznyeckue U XMMHUYECKHUE CBOMCTBA Kpaxmaina (TUIpojIn3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOAbl H3YyYEHHUS BEIIECTB M MX [MpEeBpalleHHil: MNpoBeIeHUE,
HaOJI0/IEeHNE U ONMCaHNe JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE CIHUPTOB, KAUECTBEHHbBIE PEAKIIUU
OJIHOATOMHBIX CHHPTOB (OKucieHue »dTaHoia okcugoMm wenu(ll)), MHOroaroMHBIX CHHUPTOB
(B3aumMogeiictBue runepuHa ¢ ruapokcuaoM Mmenu(ll)), ampaernnoB (okucieHHE aMMHAYHBIM
pactBopom okcuga cepedpa(l) m rumpoxcumom memu(Il), B3auMozeicTBHEe Kpaxmaia ¢ HOJIOM),
MIPOBEJIEHUE MPAKTUYECKOM pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérhpie 3amaun.

Bbruncrenus no ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMa, KOIMUYECTBA UCXOAHOTO
BEIIECTBA WM MPOJIyKTa PEeaKlMy 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcozepKalue OpraHn4eckue COCIUHECHHUS.

AMMHOKHCIIOTB! Kak aM(OoTepHble opraHndeckue coeiuHeHus. Puznyeckue U XUMUYECKUE
CBOMCTBA aMHMHOKUCIOT (Ha @puUMepe INIMLMHA). buojoruueckoe 3HAYEHHE aMUHOKHCIOT.
IlenTnael.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJISIDHBIE coeAMHEHHUA. llepBHuHas, BTOpUYHAs H
TpeTU4Has CTpPyKTypa OenkoB. XHMHYECKME CBOMCTBa O€JIKOB: THAPOJIM3, JI€HATypalus,
Ka4yeCTBEHHbIE PEAKLIUU Ha OEJIKH.

OKCIepUMEHTAIbHbIE METO/bl M3YYEHHUs BEILECTB M MX MpeBpalleHuil: HaOmoleHue u
ONKCAaHUE AEMOHCTPALMOHHBIX OIBITOB: JA€HATypalusi OENKOB MpU HAarpeBaHHUM, LIBETHbIE PEaKIHH
OETKOB.

BricokomoieKyIsipHbIe COeIMHECHHUS

OcCHOBHBIE TIOHATUS XHUMHH BBICOKOMOJIEKYJSIPHBIX COEAMHEHHN: MOHOMED, IOJUMED,
CTPYKTYPHO€ 3BEHO, CTEIEHb NOJUMEPHU3ALMH, CPEAHsA MOJEKYIApHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — IIOJMMEPU3ALMs U IOJUKOHACHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHs BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
o0Opa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBA3CH NpPU U3ydyeHUM OpraHuyecko xumuu B 10 kmacce
OCYIIECTBIISICTCS Yepe3 HCMOJIb30BaHWE KaK OOIIHMX €CTEeCTBEHHO-HAy4YHBIX MOHATHUH, Tak H
MIOHATHM, SABISAIOLIUXCSA CUCTEMHBIMU I OTJENIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11re ecTeCTBEHHO-HAYYHbIE MOHATHS: SIBJICHUE, HAYYHBIH (DakT, TMIIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CHUHTE3, Kiaccu(uKkanus, NepUOIUYHOCTb, HAOIIOJEHUE, W3MEpEeHHUE, HKCIEPUMEHT,
MOJEIUPOBAHUE.



dusnka: Matepus, SHEPIHs, Macca, aToM, 3JIEKTPOH, MOJICKYJla, SHEPreTHUCCKUI YPOBCHb,
BEIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSIHUE BENIECTBA, (DM3MUECKUE BEIMYMHBI U €AMHHIIBI HX
HU3MEpPEHUSL.

buonorusi: xnerka, opranmsMm, Ouocdepa, OOMEH BeUIECTB B oOpraHusMe, (POTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BEIeCTBa (OEIIKH, YIIIEBOIbI, XKUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpAIbI, TOPHBIC TOPOIbI, TIOJIE3HBIC HCKOIIAEMBbIE, TOILUIMBO, PECYPCHI.

Texnoinorus: MMUIICBBIC MPOAYKTHI, OCHOBBI PAlIMOHAJIBHOI'O IIHMTAaHUS, MOIOIIHUEC CpPCIACTBA,
JICKAPCTBCHHBIC W KOCMCTHYCCKUC IpCraparbl, MaTCprajibl U3 UCKYCCTBCHHBIX WM CHUHTCTUUYCCKUX
BOJIOKOH.

IIVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHMSA TIPOTPAMMBLI 110 XMMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yldbTaTaM OCBOEHHUS OOy4aroIIMMHCS
MporpaMM CpegHero oOmero oOpa3oBaHMs (JIMYHOCTHBIM, METANpPEIMETHBIM M IPEIMETHBIM).
HayuHo-meToanueckoil 0CHOBO Al pa3pabOTKU MJIaHUPYEMBIX PE3YJIbTaTOB OCBOEHHS IPOrpaMMm
cpenHero o0miero oopa3oBaHus SBISAETCS CUCTEMHO-IEATEILHOCTHBINA TTOAXO.

B cooTBeTcTBMM € CHCTEMHO-AEATEIBHOCTHBIM TIOJXOJIOM B CTPYKTYpEe JHMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS MpeAMETa «XHUMHUS» Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus BblIEICHbBI
CJIETYIOIIE COCTABIIAIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCHUUCKOW TPaX)TAHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJIn4Me MOTUBALUH K 00yUEHHUIO;

LIEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEXKAEHUI JMYHOCTH Ha OCHOBE KIIFOUEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAAULIMK 0a30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEHM JEATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMM, MPUCYIIMMHU IEJIOCTHOM CHCTEME XMMHUYECKOIO
o0pazoBaHus;

HaJINYME NPABOCO3HAHUS IKOJIOTHYECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
KU3HEHHBIC [UIaHBL.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS MpeIMeTa «XUMUS» JOCTUralOTCs B €IMHCTBE y4eOHOM
U BOCIIUTATEIbHON JEATENBHOCTH B COOTBETCTBHUM C I'YMAHUCTHUECKUMH, COLMOKYJIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€aJlaMU POCCHICKOrO TI'paXkJaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOpPMaMH M IpaBUJIAaMM IOBEICHUS, CIIOCOOCTBYIOUIMMM IIpolieccam
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTU 00YYaIOLIHXCS.

JInyHOCTHBIE pe3ylbTaThl OCBOEHMs HpeaMera «XHMHUS» OTPaKaroT C(HOPMHUPOBAHHOCTh
OIIbITA IO3HABATEJILHOM U NPAKTUYECKOM IeATeIbHOCTH 00yUaroIuXxcs [0 pealn3aluy MPUHATHIX B
oO11ecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOro BOCIIMTAHUA:

0CO3HaHMsI OOYYaIOIIMMHUCS CBOMX KOHCTMTYLIMOHHBIX IIPaB U OOS3aHHOCTEH, yBaXKEHMs K
3aKOHY M MPaBOIOPAIKY;

NPEJCTAaBICHUS O COLMAJIbHBIX HOpMax M TMpaBHJaX MEXKIMYHOCTHBIX OTHOLIEHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON AEATENBHOCTH NPU CO3/IaHUM Y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH MOHKMMATh U NMPUHUMATh MOTHMBBI, HAMEPEHMs], JIOTUKY U apryMEHTBI JPYyrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENBbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIECHHUSI K HCTOPUYECKOMY M HAyYHOMY HaClIeIUI0 OTE€YECTBEHHOW XUMUH;



YBKEHHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUICCKOTO TPUMEHEHUS XHUMHUH,
OCO3HAHUS TOTO, YTO AOCTH)KCHHS HAYKU €CTh PE3yIbTaT JIUTEIBHBIX HAOIIOACHUIA, KPOTIOTIMBBIX
IKCIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSTHHOTO TPY/Aa YYE€HBIX U PAKTHKOB;

WHTEpeca U TIO3HABATEILHBIX MOTHBOB B TIOJyYEHUU U MOCIICAYIONIEM aHanu3e nH(QopMauu
0 MEePEeIOBBIX JOCTHKEHUSIX COBPEMEHHOMN OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHHBATh CHUTYAIlMH, CBS3aHHBIC C XHMHYCCKUMH SIBJICHUSMH, H TIPUHAMATH
OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPAJLHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE TIOBEJICHHME M TMIOCTYNKH CBOMX TOBAapUIIEHd C TO3UIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHUMAaHMs 1IEHHOCTEW 310poBOTO M Oe30omacHoro obpa3a >KH3HH, HEO0OXOJIUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PHU3MUECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

coOJTr0/IeHUs TIPaBUJI OE30TIaCHOTO OOpAIEHUsI C BEIIECTBAMH B OBITY, OBCETHEBHON JKH3HU
U B TPYJOBOM JNEATEIBHOCTH;

MMOHUMAaHUSI IIEHHOCTH TIPaBUJI WHIUBUIYaJTbHOTO M KOJUIEKTUBHOTO 0€301MacHOTO TOBEACHUS
B CHTYAITUsX, YIPOXKAIOIIUX 3T0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TIOCIEACTBHA W HENPHSITHS BPEAHBIX TPHUBBIUCK (YIIOTPEOJICHUS aTKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIEAOBATEIIbCKOW  JIeATEIHLHOCTH,
00IIeCTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEIICHUHM MPaKTUYECKUX 3a7ad COLMAJILHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3ydeHHI0 podeccuil pa3inyHOro pojia, B TOM YHCJIe Ha OCHOBE
MIPUMEHEHUSI TPEIMETHBIX 3HaHUH 10 XUMUH;

YBa)XEHUsI K TPYNY, JIOISAM TpyJa U pe3yibTaTaM TPYAOBON AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYAIbHOW TPaeKTOpUHU OOpa3oBaHMsl, Oymyrieit
npodeccur U pean3aldyd COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKU I1€JIeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHMUS
JKM3HH Ha 3emIie;

MOHUMAaHUs TJI00AIbHOTO XapakTepa 3KOJOTMYECKUX MpPOoOIeM, BIUSHUS IKOHOMHUYECKHX
MIPOLIECCOB HAa COCTOSIHUE PUPOTHON U COLIMAIIBHOM CPEIbl;

OCO3HaHHS HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTIKEHUN XUMHUH JUIsI PELICHUS BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS JCHCTBHI, NPUHOCIIIUX Bpea OKpYXKalollel NpUpoaHON cpene,
YMEHHSI TMPOTHO3UPOBATH HEOIArOMPUSATHBIC HKOJOTUYECKUE TOCIEACTBUS MPeapPUHIMAEMbIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4YUs Pa3BUTOTO DKOJOTUYECKOTO MBIIIICHHS, JKOJOTHYECKOW KYIbTYphI, OIIbITA
NEeSITeNFHOCTH ~ DKOJIOTMYECKOW  HANpaBIEHHOCTH, YMEHHUS  PYKOBOACTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOW U COLIMANBHON MPAKTHUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 00IIIeCTBEHHOM MPaKTUKU;

MOHUMAaHM CcHenuPUKN XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHHH IEJIOCTHOTO MPEACTAaBIECHUS 00 OKpYKaIoIeM



MHpE KaK O €IMHCTBE MPUPO/Ibl U YEJIOBEKA, B IO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUN
po0IeM COXpaHEeHHSI IPUPOIHOTO PABHOBECHS,

yOeXAEHHOCTH B 0CO0OW 3HAYUMOCTH XHMHH I COBPEMEHHOW IUBUIM3AIUU: B €6
I'YMaHUCTUYECKOW HANpaBiICHHOCTH W BAXHOW pOJIM B CO3JaHUM HOBOM 0a3bl MaTepualbHON
KYJIBTYPBI, PEIICHUH TIOOATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BHUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, MUIIEBOM M IKOJOTHUECKON 0€3011aCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUeHUN
YCIIOBUH YCIIEITHOTO TPY/AA U SKOJIOTHYECKH KOM(MOPTHOM KU3HA KAXKJOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOW  TPaMOTHOCTH: T[IOHUMAaHUSA  CYI[IHOCTH  METOJIOB  TO3HAHUS,
WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCHOJb30BaTh IMOJy4aeMble 3HAHUS IS
aHaIM3a U OOBSICHEHUS SIBJICHUI OKPY)KAIOIIETO MUPA U MPOUCXOAIINX B HEM U3MEHEHUN, YMEHUS
nenath 000CHOBAHHBIC 3aKITIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAHHBIX C IEIBI0
MOJTYYeHHS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO MCIOJIb30BaTh XUMUUECKHE 3HAHUSA ISl pelIeHus: mpo0emM B
peabHBIX KU3ZHCHHBIX CUTYaIUIX;

WHTEpeca K MO3HAHUIO U MCCIIEIOBATEIHCKON A TEIIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CamMoOOpa3oBaHUIO, K
AKTUBHOMY TTOJTYYEHHUIO HOBBIX 3HAHUM 110 XUMHUH B COOTBETCTBUHU C KU3HECHHBIMH IMOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSAM TPyJa B Pa3IudHBIX chepax mpohecCuoHaATBHOMN IeATeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIE pe3yabTaThl OCBOCHHS yU4EOHOTO TpeaMeTa «XUMUs» Ha YPOBHE CPEITHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HaUMMBbIe U1 (DOPMHUPOBAHHS MHUPOBO33PEHUST OOYYAIONIUXCS MEXIUCITUTIIMHAPHBIC
(MeXTpeIMETHBIE) OOIIeHAYYHBIC TTOHSATHS, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U
crenu(puKy METOJOB IO3HAaHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEILECTBO,
SHeprus, sBJIEHUE, IMPOLIECC, CUCTEMa, Hay4yHbIH (HaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCciel0BaHne, HAOMI0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCcajbHble yueOHbIE ACUCTBUS (IT0O3HABATEIbHBIE, KOMMYHHUKATUBHBIC, PETYISTUBHEIC),
obecrieunBaronue GopmupoBaHue (PyHKIIMOHAIBHONW TPAMOTHOCTH M COIMAIIBHOW KOMIIETEHIIUU
00yJaroImXcs;

CIOCOOHOCTh  0OydarolUXCs UCIIOJIb30BATh ~ OCBOEHHBIE  MEXIUCUUILIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHHUS W YHHUBEpcalbHble Y4yeOHbIE JACWCTBHUS B TO3HABaTENbHOM U
COLIMAIbHON MTPAKTHKE.

MertanpeaMeTHble  pe3yibTaThl OTPAXKAlOT OBIAJCHHUE YHHUBEPCAIbHBIMU  Y4EOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBjaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMU /ICHICTBUSIMH

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIbHO  (pOpMyNIHUpOBaTh W  aKTyaJllM3UpOBaTh MpoOJeMy, BCECTOpPOHHE e&
paccMaTpHuBarth;

ONpeNeNsaTh LEIU JAEATEeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JOCTHUKEHUS,
COOTHOCHUTb PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMHU;

WCIIOJb30BATh IPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIEHUS — BbIACIATH
XapakTepHble MPU3HAKKM TMOHATHM M  yCTAHABIMBAaTh MX B3aUMOCBA3b, HCHOJIb30BATh
COOTBETCTBYIOIINE MOHITHS I 00BICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUY BEIIECTB U XUMHYECKUX PEaKIInid;

YCTaHABJIMBATh PUYUHHO-CIIEJICTBEHHbBIE CBA3U MEXIY U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKUE pacCyXJeHusl (MHIYKTUBHBIC, I€IyKTUBHbBIC, N0 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B PACCMATPUBAEMBIX SBICHUAX, (OPMYIHpOBaTh BBIBOABI U
3aKITIOYEHUS;

MPUMEHATh B MPOLIECCE MO3HAHUS, UCIOJIb3YeMble B XMMHUU CHUMBOJUYECKUE (3HAKOBBIC)
MOJEINH, MPeoOpa3oBhIBATh MOJEIBHBIE MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) DIEMEHTA,
xumuueckas (Qopmyna, ypaBHEHHE XHMUYECKOW peakluh — TPU PEHIeHHH Y4eOHBIX



MO3HABATEIbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHBIE MOJENbHBIC MPEICTABICHUS IS
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB MU3Y4aEMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 6a3oBble HCCJIEe0BATEIbLCKHE JIeliCTBHSI:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKLINH;

dopmynupoBaTh 1€MW 33Ja4M  UCCIENOBAaHMS, MCIIOJIb30BaTh MOCTaBJICHHBIE H
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JUIS
(hopMUPOBaHHS THITOTE3HI 110 MMPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMH CAMOCTOSATEIBHOTO IUIAHHUPOBAHUS M TPOBEICHHUS YYCHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOAAaTh 332 XOJOM MPOIECcCa, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro  pe3yibTaT, (OpPMYIHPOBAaTh OOOOIIEHHS W BBIBOJABl OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATH OOOCHOBAaHHBIH OTYET O IMPOJEIAHHOU
pabore;

pHOOpeTaTh OMBIT YYEHUYECKOW HCCIENOBAaTEeIbCKOM M MPOEKTHOM JesTeNbHOCTH,
MPOSIBISITH CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITENIbHOMY IIOMCKY METOJIOB PEHICHUs
MPAKTUYECKUX 33/1a4, TPUMEHEHHIO Pa3INYHBIX METOI0B MIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WH(GOpMAIMH (HAYIHO-TIOMyJIsIpHAs JIUTEpaTypa
XAMHYECKOTO COJACP)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHeTa), aHaIM3HPOBATH
WHOOPMAIMIO PA3NWYHBIX BHIOB W (OPM TPEACTABICHUS, KPUTHYECKH OIECHUBATh &
JOCTOBEPHOCTH W HETIPOTUBOPEUYNBOCTb;

(dbopMynmHpOBaTh 3ampockl W TPUMEHSTH pa3IMYHbIE METOAbl TpPU IOWCKE H OTOOpe
nHpopmanny, He0OXOAUMOM /JIsl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

nproOpeTaTh OMBIT WCIOJB30BaHUS HH(POPMAIIOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAJBbHYIO (GOpMYy MpeAcTaBiIeHUs HHPOPMAIHMH (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAyYHBIH S3BIK B KayecTBe CpeAcTBa IMpu padoTe ¢ XUMHYECKOH
nH(pOpMaIue: MPUMEHATh MEKIIPEAMETHBIC ((HPU3HUECKHE U MAaTEMaTHYECKHUE) 3HAKH U CUMBOJIHI,
dhopmyel, a00peBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUYECKUE CPECTBA HATTISIAHOCTH.

OBiaeHHne YHHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHU JAeliCTBUSIMM:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKJaeMOU TeMbl B XOJ€ JUAJIOTa W/WIW JTUCKYCCHH,
BBICKa3bIBaTh  HJeH, (OpMyIHpoBaTb CBOM  MPEIJIOKEHUS OTHOCUTENBHO  BBIMIOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNaTh C IpE3eHTalueld pe3ylbTaTOB MO3HABATEIbHOU JEATEIbHOCTH, IOJTYUYEHHBIX
CaMOCTOSITENILHO MJIM COBMECTHO CO CBEPCTHUKAMU IPH BBHIIIOJHEHUU XUMHUUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKONH paboThl MO HCCIEIOBAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aluil y4eOHOTO
mpoekTa U (GopMyIUpoBaTh BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX HCCICAOBAHUNA MYTEM
COTJIACOBAHUS MO3UIINIA B X0J1e OOCYX ACHUS U 0OMEHA MHEHHSIMH.

OBiajeHHe YHMBEPCAIbHBIMH PeryJIATUBHBIMU A€l CTBUSIMM:

CaMOCTOSITENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOKO MO3HABATENIbHYIO JIESTEIbHOCTD,
ompenenss e€ LeIM M 3aJaud, KOHTPOJMPOBAaTh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii anropuT™M ACUCTBUI HpU BBIMOJHEHUHM YYE€OHBIX M HCCIEIOBaTEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3PPEeKTUBHBIN cnoco0 MX peleHHs ¢ y4€TOM HOJY4eHHUs HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MHNPEIMETHBIE PE3YJIbTATHBI

[IpenmeTHbIe pe3ybTaThl OCBOEHHS Kypca «OpraHuyeckast XUMUsD OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPEJICTABICHUH O XMMHMUYECKOW COCTaBIISIONIEH €CTeCTBEHHO-HAayYHOMH
KapTUHBl MUpPA, POJM XUMHHU B TIO3HAHWM SIBJICHUH MPHUPOABI, B (POPMUPOBAHHM MBIIUICHUS WU
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAIBHONW TI'PAaMOTHOCTH, HEOOXOIUMON Uil  pelIeHUs



MIPaKTUYECKUX 3aJad M DSKOJOTMYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBbI0 U
MIPUPOIHOM CPEAE;

BJIQJICHUE CUCTEMOM XMMMUYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIOJIATAIOLIUE TOHSTHS
(XMMHYECKHI DJIEMEHT, aToM, OJEKTPOHHas 000JI0YKa aToMa, MOJEeKyla, BaJeHTHOCTS,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKash CBSI3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaIéHHasi), MOJIb, MOJIIpPHAsi Macca, MOJIIPHBIN 00BEM, YrIIepOAHbIN CKeNleT, (PyHKIMOHAIbHAS
rpyIma, paaukai, U30Mepus, H30MEpbl, FTOMOJIOTMYECKUH PsiJl, TOMOJIOTH, YIJIEBOJAOPO/Ibl, KUCIOPO.L
U a30TCOJEpPIKAINE COETMHEHUSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHbIE
COEJIMHEHMS); TEOPUU M 3aKOHBI (TeopHsl cTpoeHHs opraHumdeckux BemectB A. M. bytieposa,
3aKOH COXpPAHEHMsSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XHUMHUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAllMe B OCHOBE IOHMMAHMSI NPUYMHHOCTU U CHCTEMHOCTH
XUMHMUYECKUX SIBIEHUH, (DAKTOJIOTUYECKUE CBEJEHHMS O CBOWMCTBAX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCMOJb30BAaHUM BaKHEHIIMX OPraHWYECKUX BELIECTB B OBITY M IPAKTHUYECKOMN
NeSITEIbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHU BBISBIATh XapaKTE€pPHbIEC MPU3HAKY MOHSITHUH, YCTAHABINBATh UX
B3alMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME IOHATUS IMPU OMHMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OpPMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIi COCTaBJIEHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, cokpami€HHoMi) GopMysl opraHudecKiX BEUIECTB U
YpaBHEHUH XMMHUYECKUX PEAKIUI, U3roTaBIMBAaTh MOJIEIM MOJIEKYJl OpPraHMYEeCKUX BEIECTB AJIs
WUTIOCTPAIMKM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOECHHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIUBATh MNPUHAIICKHOCTh H3YUYEHHBIX OPraHUYEeCKHX
BEIIECTB IO MX COCTaBy U CTPOCHHIO K ONPENeNEHHOMY KiacCy/Tpylie CoeIuHEeHUN
(YrineBoiopo/ibl, KUCIOPOJ U a30TCOAEPIKAIINE COSANHEHMSI, BBICOKOMOJIEKYIISIPHBIE COEIMHEHHUS),
maBaTh WM HasBaHWs mo cuctematndyeckoi HoMmeHkinarype (IUPAC), a Ttaxke mNpUBOIUTH
TPUBHAJIbHBIE HAa3BaHUs OTHEJbHBIX OPraHMYECKUX BELIECTB (ITUJIEH, MPONMIICH, AalleTUJIEH,
STUJICHIVIMKOJb, [IULEpUH, (peHo, popMabaAeru], aleTalbAerul, MypaBbUHas KUCIOTA, YKCYCHAsI
KHCJIOTa, OJICMHOBAs KHCJIOTa, CTEAPHMHOBAs KHMCIOTA, IUIIOKO3a, (PpykTo3a, Kpaxmai, LEJIII03a,
TJTAITAH);

C(OPMHUPOBAHHOCTh yMEHHS OINpENeNATh BUABl XUMHUYECKOM CBSI3M B OpPraHMYECKUX
COEJIMHEHUSX (OJJMHAPHBIC U KPaTHBIE);

C(OPMHUPOBAHHOCT YMEHHUS MPUMEHATH IIOJIOKEHUS] TEOPUM CTPOEHHS] OPraHUYECKUX
BeniectB A. M. BbyrnepoBa g 0ObsCHEHHs] 3aBUCMMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

c(OpMHPOBAHHOCTb YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHHUE, GPU3NUECKUE U XMMUYECKHE
CBOMCTBA THUMHMYHBIX MPEACTaBUTEIECH Pa3IMUHBIX KIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH,
STUJICH, MNPOINWJIEH, aleTuwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ, 3TaHOI,
STUJICHIJIMKOJb, [VIMLEPUH, (EHOJ, aleTalblerul, MypaBbuHas M YKCyCHas KHCJIOTBHI, IJIIOKO3a,
Kpaxmall, LeJIJIF0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUIIOCTPUPOBATh MEHETUYECKYIO CBS3b MEXKIY
HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMMUYECKHX DPEAKIHU C MCIOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh UCTOYHUKH YIJIEBOJOPOJHOTO ChIPhbs (HE(PTH,
IPUPOJHBIN Ta3, yrojib), CIOCOOBI MX MepepadOoTKM M IMPaKTHYECKOE MPUMEHEHHE IMPOIYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHHS M0 XUMUYECKUM YpPaBHEHUSIM (Macchl,
00BbEMa, KOJIMUYECTBA HCXOJHOTO BELIECTBA MJIM MPOAYKTa PEAKLUHU 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXO/IHBIX BEIECTB UM MPOAYKTOB PEAKIINHN);

c(OPMHUPOBAHHOCTh YMEHHUH BIAZETh CUCTEMOHN 3HaHHMNH 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHHUS, UCTIOJIb3YEMbIX B XMMHHU TP U3YYEHHH BEIECTB M XMMHUUYECKHX SIBJICHUN (HaO0IeHueE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIMPOBAHUE), UCIOIb30BaTh CUCTEMHBIE XUMHUUYECKUE 3HAHUA AJIA



IIPUHATHUSL PELIEHUN B KOHKPETHBIX J>KM3HEHHBIX CHUTYallUsX, CBSA3aHHBIX C BELIECTBAMU U MX
IIPUMEHEHHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHUW COONIOJATh MPABHUJIA TOJIB30BAHHUS XUMUYECKOW TMOCYI0N U
nabopaTopHBIM 000PYAOBAHHEM, a TaKXKe MpaBUia OOpalICHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMU TI0 BBIIIOJHEHHIO TJa00PATOPHBIX XUMUYECKUX OIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBAaTh M BBHIMOJHATH XUMHUYECKUH OKCIEPUMEHT
(mpeBpalieHusl OpraHUYECKUX BELIECTB IPU HArpeBaHUM, IMOJYyYEHHE STHJIEHA U H3YyYEHHE €ro
CBOMCTB, KaU€CTBEHHBIE PEAKI[MU OPTaHUYECKUX BEILECTB, JACHATypalus OEJIKOB IPU HAIPEBAHUH,
[[BETHBIE PEAKIIMH OEIKOB) B COOTBETCTBUU C MPABHJIAMH TEXHUKU O€30MAaCHOCTH MPH OOpaIIeHuH
C BeulecTBaMM M Ja0OpaTOpHBIM OOOpPYIOBAaHUEM, NPEIACTABIATH PE3YJIbTaThl XUMHUYECKOTO
SKCTIIEpUMEHTa B (OpME 3alucH ypaBHEHUH COOTBETCTBYIOIIUX peakuuii u (GopMmymupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3Yy/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIW3HPOBATh XMMHMUYECKYI0 HH(OpPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM HHpopMaruu, HTEpHET U IpYyTrux);

cOpPMUPOBAHHOCTh yYMEHUH COONMIOJaTh NpaBHJIa SKOJOTHMYECKH IeJeCO00pa3HOTo
MOBEACHUS B OBITY U TPYIOBOM [EATENHHOCTH B LEISIX COXPAaHEHHs] CBOETO 370pPOBbS U
OKpY’)Karollled MPUPOJHOW cpefbl, OCO3HABaTh ONACHOCTb BO3AECWCTBUS Ha >KMBBIE OPraHU3MBbI
OTpeIeIEHHBIX OPraHUYECKUX BEILECTB, MOHUMas cMblicia nokaszarens [1IK, nosicHaTe Ha npumepax
CHOCOObI YMEHBUICHHS U MPEAOTBPAILEHUS X BPEAHOTO BO3ICHCTBYS Ha OpraHU3M YeJIOBeKa;

Uis OOy4yaroUuXcs C OTPAaHHMYEHHBIMH BO3MOKHOCTSIMH 3/I0OPOBBS: YMEHHE MPHUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIS CJIETIBIX M CIA0OBHIALINX OOy4aloUIMXCs: YMEHUE MCIOJIb30BaTh Pelibe(HO-TOUEUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumuueckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne i/

HaumenoBan | KonudecTrBo yacos

ue pa3ieioB U KounTpoan dyekTpoHHbIE (LU(PPOBLIE)
IIpakTnuec

TEM Bceero HbIE o0pa3oBaTe/ibHbIE pecypchl
KHe padoThl

NporpamMmal padoThI

Pa3zgen 1. TeopeTuyeckue 0CHOBBLI OPraHHYeCKOl XUMHUH

IIpenmer
OpraHUYeCcKOu
xumun. Teopust bubnuoreka
1.1 CTpOEHHs 4 0 LIOK https://myschool.edu.
OpraHHYECKHX ru/
coenuHeHu A. M.
Bbyrnepoa
Uroro mo pazneny 4
Paznen 2. Yruesonopoasl
I[penenbHbIe bubnmoreka
2.1 YIIIEBOIOP OIbI 7 0 LHOK https://myschool.edu.
— aJKaHbI ru/
Henpenenvubie BHmMoTeKa
2.2 YHICBOAOPOART 10 1 LIOK https://myschool.edu.
: QJIKEHBI,
ru/
aJKaJIueHBbl,



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

AJKUHBI
ApomaTHdecKku bubnuorexa

2.3 e 2 0 LIOK https://myschool.edu.
YIJI€BOJOPOAbI ru/
IIpuponnsie
HUCTOYHUKHU bubnuoteka

2.4 YIJIEBOIOPOIO 5 1 IOK https://myschool.edu.
B U UX ru/
nepepaboTKa

Hroro o pazaeny 24

Pa3nen 3. Kuciaopoacoaep:kamue op

TAHUYECCKHE COCANHCHUA

o bubmmoreka
3.1 HHpTEL 7 IIOK https://myschool.edu.
®eHon
ru/
AJbIETUIbI. bubmmoreka
3.2 Kap6oHoBbIE 8 LIOK https://myschool.edu.
KHCJIOTHI. ru/
CloXHbIe
33 supsl. XKupsl °
bubnuoteka
3.4 Vriesomast 4 1 LTOK https://myschool.edu.
ru/
Hroro mo pasneny 24

Pa3znen 4. AzoTcoaep:kamiue opraHudeckue coeIuHeHust

AMUHBL. bubnuoreka
4.1 AMMHOKHCIIOT 8 LIOK https://myschool.edu.
bl. benku ru/
Uroro no pazneny 8 1

Pazpen 5. BoicokoMoJieKy IsipHbIe COeIMHEHUs

[TnacTMaccsl. bubnuoteka
5.1 Kayuyku. 5 0 LIOK https://myschool.edu.
Bonokna ru/
Uroro no pazaeny 5
Pezeps 3 1
OBILEE KOJIMYECTBO
YACOB I1O 68 4

[NPOI'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HOYPOYHOE INVIAHUPOBAHUE

KoJanuecTBo 4acoB

JIeKTPOHHBIE

[Jdara undposwie
w/ Tewma ypoka Bcero Konrpoarnsie | Ipaxradeckne H3YUYeHHs o0pa3oBaTe/bHble
n E— pPadoThI padoThI eCVDCD
1 IIpeamer opraHnyecKkol XUMHH, €€ BOSHUKHOBEHHUE, 1 0 0 04.09.2023 EI/I6J'III/IOTCK3 LHOK
pa3BUTHE U 3HAUCHHE https://myschool.edu.ru/
2 Teopus CTPOEHIs OPraHWeCKNX COEAMHEHHH A. M. 1 0 0 07.09.2023 EHGJ].I/IOTCKa HOK
bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS https://myschool.edu.ru/
[pencrarienue o kIaccupUKaIMA OPTaHHYECKUX
3 BemecTB. HomeHnkmaTypa (cucremaTudeckas) u 1 0 0 11.09.2023 EH6H.HOTeKa HOK
https://myschool.edu.ru/
TpHUBHAJIbHBIC HA3BAHUSI OPTAaHUYECKUX BEIIECTB
4 DJeKTpOoHHAs IPUPOJA XUMUIECKUX CBSI3EH B 1 0 0 14.09.2023 EI/IGJI.I/IOTeKa HOK
OpPTraHNYECKHX COETUHEHUSIX. https://myschool.edu.ru/
. N bubmoreka [IOK
5 AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHIECKAN PSIIT 1 0 0 18.09.2023 https://myschool.edu.ru/
6 MertaH ¥ 3TaH — MPOCTEUIITHE TIPEICTABUTCITH 1 0 0 21.09.2023 BI/I6JI.I/IOTeKa IHOK
aJIKaHOB https://myschool.edu.ru/
. bu6mmoreka IJOK
! CpoiicTsa ankanos 1 0 0 25.09.2023 https://myschool.edu.ru/
8 Pemennvie 3aa9 Ha HAXOXKIEHUE MOJIEKYIISIPHOH 1 0 0 28.09.2023 BI/IGJ'I.I/IOTCKa HOK
(bopMyIIbl ra3000pa3HOro YIIeBOI0POIa https://myschool.edu.ru/
bu6mmoreka IJOK
9 uxnoankaHel. 1 0 0 02.10.2023 https://myschool.edu.ru/
Bbubnuoreka IJOK
10 | [loBTOpeHue. AJKaHBI 1 0 0 05.10.2023 https://myschool.edu.ru/
Bbubnuoreka IJOK
11 | IloBTOpeHue. AJTKaHBI 1 0 0 09.10.2023 https://myschool.edu.ru/
12 | ANKeHBI: COCTaB U CTPOEHHE, CBOWCTBA 1 0 0 12.10.2023 BHGH,HOTeKa HOK
https://myschool.edu.ru/
13 | AJKeHBI: CBOWCTBA 1 0 0 16.10.2023
14 OTUIIEH U MPONHUIIEH — MPOCTENUIINE PEACTABUTENN 1 0 0 19.10.2023 BI/IGJ'I.I/IOTeKa HOK
aJIKEHOB https://myschool.edu.ru/
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15 [Ipaktnueckas padora Ne 1. «[lonmyuenne 3TusieHa u 23.10.2023 Bubnmmorexa LJOK
M3y4YCHHE er0 CBOMCTBY o https://myschool.edu.ru/
16 Ankanuensl. Byramuen-1,3 u merunOyraquen-1,3. 26.10.2023 bubmauoreka LIOK
[TonyyeHnEe CHHTETUYECKOTO KayqyKa U PE3HHBI o https://myschool.edu.ru/
17 | BoluncieHus Mo ypaBHEHUIO XUMHUECKON peaKklnu 30.10.2023 ﬁti[gglflﬁsggh%gli du.ru/
AJIKAHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS,
18 | romonoruyeckuii psisi. AIETHIIEH — MPOCTEHIIIHIA 02.11.2023 ﬁtilfss-lf/%zels(sh%(())llé du.ru/
HPENCTABUTEND AJTKUHOB PS.IMY -
19 | ChoifcTea akuro 13.10.2023 ﬁ;‘ggﬁ‘;ﬁi‘;ﬁﬁgi Ly
20 I'ermernueckast CBSI3b YTIIEBOAOPOIOB, IIPHHAITISKATITAX 16.11.2023 bu6mmoreka IJOK
K PasIMUHBIM KJIaccam T https://myschool.edu.ru/
21 | IloBTopenue. HenpeneabHbIe YIIIEBOAOPOIbI 20.11.2023 bubamorera [IOK
P ) pent yr FOpOL o https://myschool.edu.ru/
) bu6mmoreka IJOK
22 | Apenbl: 6eH30J ¥ TOJY0J. TOKCHYHOCTH apeHOB 23.11.2023 https://myschool.edu.ru/
. bu6mmoreka IJOK
23 | CoiicTBa apeHOB 27.11.2023 https://myschool.edu.ru/
ITpupoaHbie UCTOYHUKH YTIIEBOJIOPOIOB: IPUPOIHBIN
bu6mmoreka IJOK
24 | ra3 u nomyTHbIe HeTAHBIC ra3bl, HeQTH ¥ MPOTYKTHI 30.11.2023 .
e¢ mepepaboTKi1 https://myschool.edu.ru/
[IpupoaHble NCTOUHUKH YITIEBOAOPOIOB: MPUPOAHBIN
25 | ra3 u nomyTHbIe HePTAHBIC ra3bl, HeQTH ¥ MPOTYKTHI 04.12.2023 lr?tptIT'I;I/%:eIs((?hIE)[gIé duru/
e€ mepepaboTKH p=-fmy =
26 | KokcoxuMudeckoe mpon3BOICTBO 07.12.2023 ﬁtptlggillor;\e/ls(gh%c())ﬁ(e du.ru/
Pemenue 3aga4 Ha onpeeneHre MacCOBOU MK
27 | oObemMHOM JONH BBIXO/A MTPOAYKTA PEAKIIUU OT 11.12.2023 ﬁtptlggillor;\e/ls(gh%c())ﬁ(e du.ru/
TEOPETHUIECKH BO3MOXKHOTO. ) -
28 | K/P. Yraesonopomst 14.12.2023 Eﬁﬁﬁﬁhﬂ?ﬁé )
29 [IpenenbHbIE OMHOATOMHBIE CIIUPTHL: METAHON U 18.12.2023 Bubnuoreka IJOK

OTaHOJI. BO,I[Op OJIHas CBA3b

https://myschool.edu.ru/
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bubmuoreka LIOK

30 | CpoiicTBa OHOATOMHBIX CITUPTOB 21.12.2023 https://myschool.edu.ru/
I'enernyeckas CBsI3b MpeaETbHBIX OJHOATOMHBIX
CIHUPTOB C yIiIeBOAOpoAaMHU. Pemienue 3aaa4 no Bubmmoreka LJOK
31 25.12.2023 _
XUMHUYECKUM YPABHEHHUSM IMPU YCIOBUH, YTO OIHO M3 https://myschool.edu.ru/
pearupyronrx BEIIeCTB JIaHO B H30BITKE
32 | MHOroaTOMHbBIE CITUPTHI: ATHIICHTIUKONb U TIALEPUH 28.12.2023 buomiorexa LIOK
) T https.//myschool.edu.ru/
33 | CpoiicTBa MHOTOATOMHBIX CITHPTOB 15.01.2024 EH6H,HOTeKa HOK
https.//myschool.edu.ru/
deHoIT: CTPOSHHE MOJICKYJIbI, PU3NUCCKUE U bubnuoreka ITOK
34 o 18.01.2024 _
XUMHYECKUE CBOMCTBA, IPUMEHEHHE https://myschool.edu.ru/
bu6mmoreka IJOK
35 | IoBTopenue. CiupThl U PEHOIBI 22.01.2024 https://myschool.edu.ru/
36 | Anbaeruinl: popMasbACTHI U all€TalbICT U] Bubmorexa LHOK
: ’ 25.01.2024 https://myschool.edu.ru/
bu6mmoreka IJOK
37 | AleToH- IpeACTaBUTEIb KETOHOB. 29.01.2024 https://myschool.edu.ru/
OIHOOCHOBHBIC ITpENeNbHBIC KapOOHOBBIE KHCIIOTHI: bubmmoreka [IOK
38 01.02.2024 _
MypaBBHMHAS M YKCYCHAs https://myschool.edu.ru/
39 | CoiicTBa KapOOHOBBIX KHUCJIOT 05.02.2024 BHGH,HOTCKa HOK
https://myschool.edu.ru/
[Ipaktrueckas padora Ne 2. «CBoiicTBa pacTBopa bubmmoreka [IOK
40 . 08.02.2024 _
YKCYCHOM KHCJIOTBI» https://myschool.edu.ru/
CreapuHOBas M OJISMHOBAS KUCJIOTHI, KaK bubmmoreka [IOK
41 12.02.2024 _
MPEICTABUTENN BBICIIMX KAPOOHOBBIX KHUCIOT https://myschool.edu.ru/
Kpatkue cBeneHus 0 HENpeneIbHBIX KapOOHOBBIX Butmiorexa [IOK
42 | xucnorax. [ eHernueckas cBSI3b KapOOHOBBIX KHCIOT C 15.02.2024 .
N https://myschool.edu.ru/
JIPYTUMH KIacCaMH OPTaHMYECKUX COCIMHEHUI
43 | IloBTopenue. Anpaeruasl 1 KapOoHOBBIE KHCIOTHI 19.02.2024 bubmmorexa [IOK
P ' pert P ) o https://myschool.edu.ru/
44 Mpbuia kak COIIH BBICIIAX KapOOHOBBIX KHCIIOT, X 22 02.2024 BI/IGJ'I.I/IOTeKa HOK
MOJOIIEE IENCTBHUE https://myschool.edu.ru/
45 | CnoxHble 3HUphl KaK IPOU3BOIHBIE KAPOOHOBBIX 26.02.2024 bubmmoreka LJOK
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KHUCJIOT. FI/II[pOJ'H/IS CJIOKHBIX S(I)I/IPOB

https://myschool.edu.ru/

}KI/IpI)I: ruapojan3, IpuMEHCHHUEC, Ouoornueckas pOJIb

bubmuoreka LIOK

46 KHPOB 29.02.2024 https://myschool.edu.ru/
Tonamue o cunmemuyeckux MoOOWUX CPeOCMBaXx.
bubauoreka LIOK
47 Hpaewzaﬁes*onacnozo obpawenus co cpedcmeamu 04.03.2024 https://myschool.edu.ru/
OLIMOBOU XUMUU
bubmauoreka LIOK
48 | IloBTOpenue. Cnoxubie 3¢pupbl. ’Kupbl 07.03.2024 https://myschool.edu.ru/
VYriieBobl: cocTaB, kiaccudurarus. BaxxHelme bubmuoreka IJOK
49 11.03.2024 )
MPEICTABUTEIN: TII0K03a, PPYyKTO3a. https://myschool.edu.ru/
bubauoreka LIOK
50 | Caxapo3a 14.03.2024 https://myschool.edu.ru/
bu6mmoreka IJOK
51 | Kpaxman u 1euttoso3a Kak IPUPOIHEIE TOTHMEPHI 18.03.2024 https://myschool.edu.ru/
52 K/P. Kucnopojacoaep:kaiiue opranuyeckue 21.03.2024 EI/IGHII/IOTeKa IIOK
COeIMHEHUsI https://myschool.edu.ru/
53 | AMUHBL: METHIIAMHMH U aHWINH 25.03.2024 BH6H,HOTeKa HOK
https://myschool.edu.ru/
AMWHOKHCIOTHI KaK aM()OTEpHBIC OpTaHUIECKUE bubmmoreka [IOK
54 28.03.2024 ,
COeIMHEHMs, UX Ouosornueckoe 3uauenue. Ilentus https://myschool.edu.ru/
I'enernyeckas CBsI3b aMUHOKHUCIIOT C IPYTUMHU
55 | kimaccamMu opraHMYECKMX COeOMHEHMM. Perrenue 08.04.2024 BHGH,HOTCKa HOK
https://myschool.edu.ru/
pacueTHBIX 3aJ1a4
56 benku kak npupoaHbIE BEICOKOMOJIEKYIIIPHBIE 11.04.2024 BI/IGJ'I.I/IOTCKa IHOK
COCIMHEHHS https://myschool.edu.ru/
CsoiicTBa OenkoB. [IpeBpaimenue 6enTKoB B OpraHu3Me. bubmmoreka IJOK
57 15.04.2024 ,
VYcnexu B U3y4EeHHH M CHHTE3€ OCITKOB. https://myschool.edu.ru/
Tonamue 06 azomcodepicauyux 2emepoyuKIuIecKux
coedunenusx. Iupuoun. [uppon. [upumudurossie u bubmmoreka I[JOK
58 18.04.2024 ,
nypunoswvie ochosanus. Hykneunoswvle kuciomol: https://myschool.edu.ru/
cocmas, cmpogeHue.
59 Xumus ¥ 310pOBbE UETOBEKA. 22 04.2024 BI/IGJ'I.I/IOTeKa 1IOK
https://myschool.edu.ru/
60 | K/P. A3orcoaep:kaliiie OPraHuYecKne COeIHHEeHHUsI 25.04.2024 bubmuotreka IIOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

OCHOBHBIE TOHSTHSI XUMHUHU BBICOKOMOJIEKYIISIPHBIX Bubmmorexa LJOK
61 COeIMHEHHUI . 29.04.2024 https.//myschool.edu.ru/

62 Knaccuukanms nnacrtmacc. TepMomnacTuyHble 1 02.05.2024 Bubmmoreka LJOK
nonumepsl. [lonmudtunen. [omunponuieH o https://myschool.edu.ru/

63 Cunrernueckue kayuyku. CTpoeHHe, CBOWCTBA, 1 06.05.2024 EI/I6J'III/IOTCK3 LHOK
MOJYYCHUE U TIPUMEHCHHE https://myschool.edu.ru/

64 Cunrernueckue BonokHa. Kampon. JlaBcan. 1 09.05.2024 EHGJ].I/IOTeKa HOK
https.//myschool.edu.ru/

65 II/P. No3. Pacrio3HaBaHME MIACTMACC U BOJIOKOH 1 13.05.2024 EHGJ].I/IOTeKa IIOK
https.//myschool.edu.ru/

66 YPpoK NOBTOpEHHUsI Kypca OpraHu4ecKasi XuMus 1 16.05.2024 EI/IGJIII/IOTeKa HOK
https://myschool.edu.ru/

67 HToroBasi koHTpoJIbHasA padoTa 3a Kypc 10 knacca 1 20.05.2024 EI/IGJI.I/IOTeKa HOK
https://myschool.edu.ru/

AHanu3 KOHTPOJIIBHOM paboTHI bubmmoreka LIOK
68 1 23.05.2024 https://myschool.edu.ru/

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

* Xumus, 10 kmace/ T'abpuensia O.C., OO1mecTBO ¢ OTpaHMYEHHOM OTBETCTBEHHOCTHIO
«IPODAx»; AkunonepHoe odmecTBo «M3natenscTBo «lIpocBenienne

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. O.C. I'abpuensn, I'.I". JIpicoBa «Xumust Meroanueckoe nocodue — 0a30Bblil ypOBEHB) -
M.: JIpoa 2022 rog.

2. O.C. T'abpuensg, I1.B. Pemeros, .I'. OctpoymoBa «3amadn o XUMHH U CIIOCOOBI X
pemenus» - M.: «/Ipodar, 2021rox.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

[MU®POBBIE OBPA3OBATEJIbHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET
Breaute mannbie http://www.chemnet.ru ['azeta « Xumusi» u cailt it yaurens «5 uny Ha
YPOK XUMUI

http://him.1september. ru Exunas xomekius [IOP: I[IpeamerHas KoyuteKmus «XuMUs»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komnekius Poccuiickoro o0meo0pa3zoBaTeasHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnmuxGepoBoit

http://www alhimik.ru Bcepoccuiickast omuMmaia IKoJIbHUKOB TI0 XUMUN
http://chem.rusolymp.ru Opranudeckas XuMusi: dJI€KTPOHHBIA YUeOHUK JIJIsl CpEeTHEH
ITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XHMHH: DJICKTPOHHBIN YICOHHUK

http://www hemi.nsu.ru OTKpBITBIN KOJIEIK: XUMHS

http://www.chemistry.ru JluctaHiimonHast OJIMMITHA 1A TIO XUMHH: TEJIEKOMMYHUKAITHOHHBIN
00pa3zoBaTeNIbHBIN TPOCKT



