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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMHM Ha ypOBHE CpelHero ooiiero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O06 obpazoBanuu B Poccuiickoit
®denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOEHUs (enepanbHO 00pa3zoBaTEIbHON
nporpamMmbl  cpenHero  oOmero oOpazoBanus (DPOIlI  COO), mpeAcTaBlIeHHBIX B
denepaibHOM rocyaapcTBEHHOM oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konneniuu
npenojaBaHus yueOHOro mpeaMera «XuMus» B 00pa3oBaTENbHBIX OPTraHU3ALUAX
Poccuiickoii ®enepannu, peanu3yroOMMX OCHOBHBIE 00pa30BaTelIbHbIE NPOrPAMMBI, M
OCHOBHBIX MoyoxkeHul «Crpareruu pa3Buths BocnuTanus B Poccuiickoii denepanuu Ha
nepuon a0 2025 roxa» (Pacnopsikenue IIpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/l0B K pa3pabOoTKe MpOrpaMMbl 1O XUMHH, K OIpEAeTCHHIO 0OIei
cTpaterud OOy4YeHHUs, BOCHHUTAHHS W Pa3BUTHS OOYYAIOIIUXCS CpPEACTBAMU Y4YEOHOTO
npeamera «Xumus» s 10—11 kiaccoB Ha 0a30BOM YPOBHE COCTaBHJIM KOHIIENTyaJlbHBIC
nonoxkeaust GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIE€JICH, COAEp)KaHUS, PE3yJbTaTOB
o0y4eHus U TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, I[IOJIy4aeMOE€ BBIIYCKHUKAMHU 0O0IIe00pa3oBaTeIbHON
OpraHu3alllM, SABISIETCS HEOThEMJIEMOM YacTbio HMX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBEPILIAIOIIAM ATANlOM pPEANH3alMy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPUCYIIMX LEJIOCTHONW CHUCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH LIEHHOCTH
KaCaroTCs MO3HAHMSI 3aKOHOB MPUPOJIbI, (GOPMHUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyJIbTYPhI
YeJIoBeKa, a TaKKe HKOJIOIMYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY 3[0POBBIO U
npupoAaHoi cpene. Peanusyercss Xumuueckoe o0pa3oBaHHE OOY4YAIOMIMXCS HAa YpPOBHE
cpeaHero o0miero oopa3oBaHusl CpeJCTBAMHU yYeOHOro MpeaMeTa «XUMHUs», COJepKaHuEe U
MOCTPOEHUE KOTOPOTO OINPEACIICHbI B MPOrpaMMe M0 XUMHH C y4E€TOM Crelnu(uKyd HayKu
XUMUH, €€ 3HAUCHUS B TTO3HAHUU MIPUPOJIBI U B MATEPUATILHOM JKHU3HU OOIIECTBA, a TAK¥KE C
y4€TOM 00IIUX Leled U MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpeaHero oomiero oopazoBanus B Poccuiickoit denepanumu.

XUMHSI Kak DBJEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MWIpaeT oco0yl poyib B
COBPEMEHHOM IIMBUJIM3AIIMH, B CO3JJaHUU HOBOM 0a3bl MaTepUAIbHON KyIbTyphl. OHa BHOCHUT
CBOM BKJIIaJ B (HOPMUPOBAHHWE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE
LEJIOCTHOTO MPEACTABICHUS 00 OKPYXKaIOIEeM MHUpPE Kak O €IMHCTBE MPHUPOIbl U YEIOBEKA,
KoTopoe (opMHUpyeTCss B XHMHUM HAa OCHOBE I[IOHUMAaHHUS BEIIECTBEHHOIO COCTaBa
OKPY’KaIOILIeT0 MUPa, OCO3HAHUS B3aUMOCBSI3M MEXKIY CTPOCHHEM BEILIECTB, UX CBOWCTBAMHU
¥ BO3MOXHBIMH 00JIACTSIMHU IPUMEHEHHS.

TecHO B3aUMOJEHUCTBYSI C JAPYTMMHU €CTECTBEHHBIMM HayKaMH, XHMUS CTalia
HEOTHEMJIEMON YacThbI0 MUPOBOU KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEUIHOTO TpyAa U
KU3HM KaXaoro wieHa oOmectBa. CoBpeMEeHHass XUMHMsI KaK HayKa CO3MJaTebHasi, Kak
HayKa BBICOKMX TEXHOJIOTHI HaIpaBjeHa Ha perieHUe TIIO0ANTBHBIX MPOOJIEM YCTOMYHUBOTO
pPa3BUTUSL YEJIOBEUYECTBA — CHIPbEBOM, DJHEPreTUYECKOW, IMHILIEBOM, HSKOJOTMYECKON
0€30MacHOCTH U OXPaHBbI 310POBbSI.



B cooTtBercTBUU ¢ 0OMMMU LENSIMUA M MPUHIUIAMH CPEAHEro 001ero oopa3zoBaHUs
comepxkanue mnpenmera «Xumus» (10-11 xmaccel, 0a30BBIE  ypOBEHb HW3YUYCHUS)
OPUEHTHUPOBAHO TPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO TIOJATOTOBKY OOyYarouiuxcs,
HEOOXONIMMYI0O UM Uil BBIPAOOTKHM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOYEHUS] B KU3Hb COLIMYMA, MPOJOJDKEHUsS O0Opa30BaHUs B Pa3NUYHBIX OOJACTSAX, HE
CBSA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEM.

CocTaBnsomUMHA TpeaMeTa «XUMUs» ABISIIOTCA 0a30Bble Kypchl — «OpraHnyeckas
xumus» U «OOm@ass ¥ HEOpraHuyeckas XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUM 10 HEOPTaHUYECKOW XUMHUH (C
BKJIFOUCHUEM 3HAHUW W3 OOIIEH XUMHUH) U OpraHUYecKoil xumuu. PopMHUpOBAHUE TaHHON
CUCTEMbl 3HAaHUW NpPU HM3YYECHUH MpEeAMeTa O0ECHeYMBAET BO3MOXHOCTh PACCMOTPEHHUS
BCEr0 MHOI0OOpa3us BEIIECTB HA OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conaepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyecKkas XuMus» cHopMHUpOBaHA B MpoOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO
NMoAX0Ja K M3YYEHHUI0 Y4eOHOro marepuana M oOyCJIOBJIEHA MCTOPUYECKH OOOCHOBAHHBIM
Pa3BUTHEM 3HAHUI HA ONpPENEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKoi
XUMUH BEIIECTBA PAcCMAaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOCHHUS
OpPraHMYECKUX COECAVUHEHUW, a TaKKe Ha YpPOBHE CTEPEOXMMHYECKUX U AIEKTPOHHBIX
IpeJCTaBICHUNA O CTpOeHUH BellecTB. CBeeHus1 00 U3ydyaeMbIX B Kypce BEIIECTBax Jar0TCs
B Pa3BUTUU — OT YIJIEBOAOPOJIOB JI0 CJIOXKHBIX OHMOJOTMYECKH AaKTHUBHBIX COeIUHEHUU. B
Kypce OpraHM4eCKOW XMMHH MOJy4YaloT pa3BUTUE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO
oOmero oOpa3oBaHus  TIEpBOHAYAJIbHBIE TPEJICTABICHUS O XHUMHUYECKOW  CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUSI,
0 XUMHUYECKOU PEAKIUU.

[Tox HOBBIM YIJIOM 3peHHs B MpeaMeTe «XUMHs» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
U3YYEHHBII HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl TEOPETUUYECKUMH MaTepuan Hu
dakToIOoTNYECKUE CBEACHUS O BEIIECTBAX M XMUMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B
kKypce «OO0mas 1 HeopraHu4Yeckass XUMUsD» 00yJaronuMCs MPEOCTABISIETCS BO3MOKHOCTh
OCO3HaTh 3HAYEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJI0JOTMYECKUX
NO3ULUKA, TIyOXKEe TMOHATh HCTOPUYECKOE H3MEHEeHuEe (YHKIMA 3TOro 3akoHa — OT
00001I1aroIIIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucreMa 3HaHWNM O BaXXHEHIINX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U TPUMEHEHHH, a TaKXK€ O XUMUYECKUX PEaKIUAX, UX CYIIHOCTH W 3aKOHOMEPHOCTSX
MpOTEKaHUs JonoiaHAeTcs B Kypcax 10 u 11 knaccoB aneMeHTaMu COAEpKaHUS, UMEIOIUMU
KyJbTYPOJIOTHUYECKUN M TMPUKIATHON XapakTep. DTHU 3HaHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XMMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B ITO3HABATEJIbHOH H
NPAKTHYECKON NEATENIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY
TBOpUECTBA B 0O0JIACTU TEOPUM M MPAKTUUYECKUX MPUIIOKEHUH XUMHUH, [OMOTaroT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOMIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpoOjemMax,
CBS3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIMBATh WMH(OpMALMI0O U MNPUMEHATh €€ s
NMOMOJIHEHUS ~ 3HAHWM,  pEUIeHUs  MHTEJUIEKTYaJbHbIX U JKCIEPUMEHTAIbHBIX
UCCIIEIOBATENbCKUX 33/1a4u. B menom conmepikanue yuyeOHOro mpeamera «XUMHS» JaHHOTO



YPOBHS U3Y4YEHHS] OPUEHTUPOBAHO Ha (POPMUpPOBaHKE Y 00YUaIOIIUXCSI MUPOBO33PEHUYECKOM
OCHOBBI [UIsl TOHUMaHHs (QUIOCOQCKUX UAEH, TaKuX Kak: MaTepuanibHOE €IUHCTBO
HEOPraHUYECKOTO M OPraHUYECKOr0 MUpa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM
U CTPOCHHEM, IO3HABAEMOCTb IPUPOIHBIX SIBJICHHM NYTEM OSKCHEPUMEHTAa W PELICHHUS
IPOTUBOPEUYUI MEXAYy HOBBIMU (PaKTaMU M TEOPETUUYECKUMH IMPEANOCHUIKAMU, OCO3HAHUE
pOIM XMMHHM B PEIICHWH DSKOJIOTHYECKHX IMpoOJieM, a Takxke mpodiieM cOepekeHus
YHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTHMI U MaTepUasoB.

B mnnane pemieHus 3amad BOCHUTAHMS, Pa3BUTUS M COLMAIM3ALMM OOYyYaroIIMXCs
IPUHATHIE NMPOTPAMMOM IO XMMHH MOJXOABl K ONPEICICHUIO COACPKAHUSA U IOCTPOCHUS
npeaMeTa MpeaycMaTpUBAalOT  (POPMHUPOBAHME YHUBEPCAIBHBIX YUEOHBIX JCHCTBHIA,
UMEIOIINX 0a30BO€ 3HAUYEHHWE MJIsl PA3JIMYHBIX BHUAOB JEATEIbHOCTH: PELICHUS MpoOieMm,
MOMCKa, aHalv3a U 00pabOTKH WHQOpMAIUU, HEOOXOAMMBIX JISI MPUOOPETEHUS OIbITa
IIPaKTUYECKOM M HCCIEN0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B
NIO3HAHUU XUMUH.

B mpaktuke mpenopaBaHus XMMHHM Kak Ha YpPOBHE OCHOBHOTO oOHIeEro oOpa3oBaHUf,
TaK U Ha ypOBHE CpeIHero ooOiero oOpa3oBaHMs, MPHU ONPENEIECHUU COIAEPKATEIbHON
XAPAaKTEPUCTUKHU LEJIEH HW3y4YEHUs MPEAMETa HANPABICHUEM IEPBOCTEIIEHHON 3HAYMMOCTH
TPaJULMOHHO TpPHU3HAETCA (OPMUPOBAHME OCHOB XHMHUYECKOM HayKu Kak oOjacTu
COBPEMEHHOI'O E€CTECTBO3HAHHUS, NPAKTHUYECKOW NEATEIBHOCTH YEJIOBEKA M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOUW KyJbTyphl. C METONMYECKOM TOYKM 3PEHUS TaKOW MOAXOI K
ONpEEICHUIO LIETIel N3yUYeHHsI PEeMETA SBIISETCS BIOJIHE ONPAB/IaHHbIM.

CorylacHO TaHHOM TOYKE 3pEHHMSI IJIaBHBIMM LIEJIAIMHM U3y4YEHUs IpeaMeTa « XUMHUsD> Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBasiroTCs:

e (OpMHUPOBAHHE CHCTEMbl XHMMHUYCCKHX 3HAHMM KaK BaKHCHINEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPa, B OCHOBE KOTOPOM JIEKAT KIKOYEBBIE TOHATHS,
(dyHIlaMEHTaJIbHbIE 3aKOHBl U TEOPUH XUMHUHU, OCBOCHHE S3bIKa HAayKH, YCBOEHHUE U
MOHMMAHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUN MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,;

e (opMHpOBaHHE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHMS BEIIECTB
M XUMHYECKMX  peakuuid, HeOoOXOOUMBIX Uil  NPUOOpETEeHUs  yMEHH
OPUEHTHUPOBATHCS B MHUpPE BEUIECTB M XUMHUYECKHUX SIBJICHHHA, MUMEIOUIMX MECTO B
[IPUPOJE, B IPAKTUYECKONU U IOBCEIHEBHOU JKU3HU;

e pa3BUTHE YMEHUH M CINOCOOOB JAESATENBHOCTH, CBSI3AHHBIX C HAONIOJACHHEM U
OOBSICHEHHEM XHUMHYECKOI0 JKCIEPUMEHTa, COOJIIOIEHHEM MpaBuil 0Oe30MacHOro
oOpallieHHsI ¢ BEIECTBAMM.

Hapsnay ¢ atuM, conepkaTesbHas XapaKTEpUCTHKA LENe U 3a1a4 U3y4YeHus IIpeaMeTra
B IIporpaMMe II0 XMMHHM YTOYHEHA M CKOPPEKTUpPOBaHa B COOTBETCTBUM C HOBBIMH
IPUOPUTETAMHU B CUCTEME CpeHero obiiero oopazoBanus. CeroaHs B MpenogaBaHUN XUMUU
B OOJbIIel cTeneHH OTAAETCA MPEANOYTEHHE NPAKTHUECKONH KOMIIOHEHTE COIepKaHUs
oOydeHusi, OpPUEHTHPOBAHHOW Ha TMOJArOTOBKY BBIIYCKHHKA 00II€00pa30BaTEIbHOMN
OpraHM3aliM, BIAJCIOLIET0 HE HAOOpOM 3HAaHUM, a (YHKIMOHAJIBHOW IPaMOTHOCTBIO, TO



€CTh CI0CO0aMH M YMEHHUSIMH aKTUBHOTO MOJTYYEHHs 3HAHUN U MPUMEHEHUS UX B peajbHOU
KU3HU JJIS1 PELIeHUsS MPAaKTUYECKUX 3a/1a4.

B cBs3M C 3THUM TpH U3YyYCHUU TMpeAMeTa «XHUMHUS» JTOMHUHUPYIOIIEE 3HAYCHHE
IPUOOPETAIOT TaKUE MU U 3a/1a49H, KaK:

amanraius OoOydJalomuXxcsi K YCIOBHSAM JTWHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE WHTEIJICKTYadbHO PAa3BUTOM JWYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUSIX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM,

dbopMupoBaHne y OOYYAIOIIUXCS KITIOYEBBIX HABBIKOB (KITIOYCBBIX KOMIICTCHIIHIA),
UMEIOIINX YHHMBEPCATbHOE 3HAYCHHE [UJIsI PA3IUYHBIX BHJIOB JEATEIBHOCTU: DPEIICHUS
npo0iem, MOUCKa, aHalnu3a U 00pabOoTKM MH(POPMALIMK, HEOOXOAUMBIX ISl MPUOOpPETEHUS
OTIbITa ACSITENHHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XHMHUHU, & TAKXKE IS
OLICHKM C TMO3UIUI HKOJIOrMYECKOl O0€e30MacHOCTH XapakTepa BIHMSHHUS BELIECTB U
XMUMHYECKUX MPOILIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOJHYIO CpEaYy;

pa3BUTHE  TO3HABATENBHBIX  HMHTEPECOB, HMHTEIUIEKTYalIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00YyYaromUXCs: CIIOCOOHOCTH CAMOCTOSITENBHO MPUOOPETaTh HOBBIE 3HAHMUS
[0 XMMHUHU B COOTBETCTBUHU C >KU3HEHHBIMU NOTPEOHOCTSIMH, HCIIOJIb30BATH COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUU JJI1 MOMCKAa M aHalu3a yuyeOHOW M Hay4yHO-TOMYJSpHOU
UH(POpPMaIIMU XUMUYECKOTO CO/ICPKAHMUS;

dbopMupoBaHHEe M pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHNS, HAOIIOJATEIbHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH, KOTOpbIEé OCOOEHHO
HEOOXOMMBbI, B YACTHOCTH, IIPU TUTAHUPOBAHUU U IPOBEJACHUHN XUMHUYECKOTIO SKCIIEPUMEHTA;

BOCIIMTaHHE y OOy4aroumxcs yOeKIEHHOCTH B I'yMaHUCTHYECKOW HaIpaBIEHHOCTU
XUMHH, €€ BaXHOM pOMM B peHIeHHH TI00adbHBIX MPOOJEeM  palOHATBHOTO
IPUPOIOTIONH30BAHUS, TIOTIOTHEHUS YHEPTETUYECKUX PECypCOB U COXpPaHEHHs MPHUPOIHOTO
paBHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHSI K TPHPOIEC M CBOEMY
3I0pOBbIO, a TaKXe MNPUOOPETeHUs ONbITa HCIOJIb30BAHUS TOJYUYEHHBIX 3HAHUHM IS
NPUHATHSA TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUUYECKHUMH SBJICHUSIMHU.

B yueGHoM mmane cpeHero o01ero oopa3zoBanus mpeameT « XuMus» 0a30BOTO YpPOBHS
BXOJIUT B COCTaB MpeAMETHON 00acT «EcTecTBEeHHO-HAYYHBIE TPEAMETHI.

OO1ee yncno 4acoB, OTBEAEHHBIX JJISl M3YUYEHUS XUMUH, Ha 0230BOM YPOBHE CPEIHETO
obmero obpaszoBanusi, coctaBisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henemo), B 11
kiacce — 34 gaca (1 yac B Henento).



COJEP KXAHME OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[Ipeamer opraHm4yeckodl XuUMHUU: €€ BO3HMKHOBEHWE, pPa3BUTHE W 3HAUCHUE B
IIOJIYYEHUH HOBBIX BELIECTB U MAaTEPUAIIOB. Teopusi CTPOCHUsI OPraHUYECKUX COEAMHEHUMN A.
M. BytnepoBa, €€ ocHOBHbIE NOJ0XKEHUSA. CTPYKTYpHBIE (OPMYJIbI OPTaHUUECKHUX BEIIECTB.
['omonorus, n3omepusa. XUMHUYECKasl CBSA3b B OPraHUYECKUX COCIMHEHMSIX — OJHMHAPHBIE U
KpaTHBIE CBSI3H.

[IpencraBnenne o kiaccu(uKaluu OpraHudeckux BemecTB. HomeHkiarypa
OpraHMYECKUX COEIMHEHUHN (CHUCTeMaTHyecKas) W TPUBUAIbHBIC Ha3BaHUS Ba)KHEHIINX
IIPEICTABUTENIEH KJIACCOB OPTaHUYECKHUX BELIECTB.

OKCHepUMEHTAIbHBIE METO/Ibl U3YUEHHS BEUIECTB U UX MPEBPALCHUIN: 03HAKOMIICHUE C
o0pa3lamMy OpraHMYecKUX BEIIECTB U MaTeprajaMy Ha UX OCHOBE, MOJIETTUPOBAHUE MOJIEKYI
OpraHWYECKUX BEILECTB, HAOJIOJEHHE M ONHCAHWE JEMOHCTPALMOHHBIX OIBITOB IO
IPEBpPALICHUIO OPraHMYEeCKUX BELIECTB IPU HarpeBaHUU (IUIaBJIEHUE, OOYIJIMBaHUE WU
TOPEHHE).

Yriaesopopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTHYECKUU psiA. MeTaH M 3TaH — MpPOCTEUIIne
NPEICTaBUTENIN AJKAHOB: (PU3WYECKUE M XHMMUYECKHE CBOMCTBA (pEakIUH 3aMEIleHUs U
rOpeHus), HaX0XJIEHHUE B PUPOJIE, IOJyYEHHUE U IPUMEHEHNE.

ATNKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH pAA. OTHIEH W NpPONWIEH —
NpOCTEUIINE TPEACTABUTENIN AaJKEHOB: (PU3MYECKHE M XMMHUYECKHE CBOWCTBA (peaklHH
TUAPUPOBAHUS, TAIOT€HUPOBAHUS, THIpATAIlUU, OKUCIICHUS U TTOJIMMEPHU3ALINH), TTOJIyYeHHE
Y IPUMEHEHUE.

Anxaauensl: OyranueH-1,3 u MmetunOyranuen-1,3: ctpoeHue, BaxHeHIINe XUMUYECKHE
cBoMcTBa (peakuus nonumepusanun). [lodyyeHne CHHTETHYECKOTO KaydyKa U pEe3HHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJOTHYECKUH psf. ALETHIEH —
OpOCTEHIINN TNpeACTaBUTENb aJKWHOB: COCTaB, CTpOEHHE, (U3NYECKUE U XUMUYECKUE
CBOMCTBA (peaKLK TMAPUPOBAHUS, FAJIOT€HUPOBAHMS, THAPATALlMU, TOPEHHUS), IOJTYYEHUE U
IPUMEHEHUE.

Apenbl. beHzoi: coctaB, cTpoeHue, (U3NYECKUE U XMMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS U HUTPOBAHMUS), TIOJYyYEHUE U NMPUMEHEHHE. Tonyon: cocmas, cmpoeHue,
Quzuueckue u xumuieckue ceoUCmea (peaKyuu 2ai02eHUpO8anus U HUMpOBaHuUs), NOLyYeHUe
u npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHyeckass CBsSI3b MEXIY YIJIEBOJOPOAAMH,
IPUHAICKAIMMH K PA3JIMYHBIM KJIACCAM.

ITpupoiHbIE UCTOUHUKH YTIeBOIOPOAOB. IIpupoaHbIii ra3 u NonyTHbIE HEPTSIHBIE T'a3bl.
Hedts u e€ mnpoucxoxnaenue. CrnocoObl mnepepabOTku HeTH: TeperoHka, KPEKUHT
(TepmMuueckuif, Katanutuyeckuit), mnuponus. IlpoaykTsl mepepaboTku HedTH, UX



OPUMEHEHHE B TMPOMBIIUIEHHOCTH U B ObiTy. KameHHBIH yroib U MPOAYKTHI €ro
nepepaboTKu.

DKCIEpUMEHTAIbHBIE METO/IbI U3YUEHHS BEILIECTB U UX NIPEBPAICHUIN: O3HAKOMIICHHE C
oOpasllaMu TlacTMacc, KaydykoB W pe3uHbl, koiekuuu «Hedts» u  «Yromby,
MOJEIUPOBAHUE MOJIEKYJ  YTJIEBOJOPOJOB U  TaJOT€HONPOMW3BOJHBIX, IPOBEICHUE
IPAKTUYECKON pabOThI: MOTYYEHUE ITUICHA U U3YUEHUE €TI0 CBOMCTB.

Pacuérnslie 3anaun.

Bbluncienuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJITHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEIIECTB WA MTPOJIYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHON W ATAHOJ: CTPOEHUE, (PU3NYECKHE U
XMMHYECKHE CBOMCTBA (PEaKIM C aKTUBHBIMU METaJJIaMH, FaJIOr€HOBOI0POJaMU, TOPEHHE),
npuMeHeHue. BonopoaHble CBSI3M MEXIy MOJIEKYJaMu CIHUPTOB. JlefiCTBME METaHOJIA U
3TaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaToMHble CHUPTHI. ODTUJIEHIVIMKOJIb W TIHLEPUH: CTPOEHHE, (PU3UYECKUE U
XMMHYECKUE CBOMCTBA (B3aMMOJEHCTBHE CO MIEIOYHBIMU METaUIaMH, KaueCTBEHHas
peakuuss Ha MHOroaTOMHble cnupThl). [leiicTBMe Ha opranu3m uenoBeka. [Ipumenenue
IJILEPUHA U STUJICHIJIMKOJIS.

®deHoJ: CTpOEHUE MOJIEKYJIbl, (PU3UYECKUEe U XMMHYECKHE CBOMCTBA. TOKCHMYHOCTH
¢denomna. [Ipumenenue denona.

Anbneruapl U kemoHwvl. Dopmanbiaeruj, aneTaableruj: CTpPOeHHE, (PU3UYECKHE U
XUMHUYECKHUE CBOMCTBa (pEeakIy OKUCICHHS] U BOCCTAHOBJICHMS, KAUECTBEHHBIE PEAKIINN),
MOJIyYeHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpe/eNbHbIE KAapOOHOBBIE KHUCIOTH. MypaBbUHAasT U yKCyCHas
KHCJIOTBL: CTpOEHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA (CBOWCTBA, 0OIIME ISl Kiacca
KHCJIOT, peaklus dTepuUKaluu), nojyueHue u npumeHeHue. CTeapuHOBas U OJICMHOBAs
KHUCJIOThI KaK MPEACTaBUTEIN BBICIIUX KapOOHOBBIX KHUCIOT. Mplla Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.

CrnosxHble 3Upbl KaKk TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIpOIIN3 CIIOKHBIX 3(UPOB.
Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas posb :KUPOB.

VYrneBoabl: cocTtaB, KiaccupuKalus YrieBoJoB (MOHO-, AM- M MOJUCAXapHUbl).
['moko3a — mpocTeimmii MOHOCaxapuI: OCOOCHHOCTH CTPOSHUSI MOJIEKYJbI, (PU3NUECKHe U
XUMUYECKUE CBOMCTBa (B3aumojencTre ¢ ruapokcuiom meau(ll), okucnenre aMmmMuadHbIM
pactBopoM okcuga cepedpa(l), BoccraHoBieHue, OpOXKEHUE TJIIOKO3bl), HAXOXKJICHUE B
npupojie, npuMeHeHune, ouonoruyeckas posib. @orocunres. PpykTo3a Kak U30Mep IIFOKO3bI.

Kpaxman u wemmono3a kKak nOpupoAHsle mnoiaumepbl. CTpoeHue Kpaxmajna u
Heunono3bl. PU3MUecKue M XMMUYECKHE CBOMCTBA KpaxMmaina (THApOJIU3, KauyeCTBEHHas
peaKIus ¢ UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHUS] BELIECTB M HUX MPEBPAIICHUMN: NPOBEACHUE,
HAOJI0/ICHNE U ONHCAHUE JAEMOHCTPAILIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KaYECTBEHHBIC
pEeaKIMu OJIHOATOMHBIX COUPTOB (OKHUCIEHHE 3TaHoja okcuaoM meau(ll)), MHOroaToMHBIX




CIIUPTOB (B3auMoeHcTBUE raulepuHa ¢ rujgpokcuaom Mmenu(ll)), anpnerunos (okucieHue
aMMUa4HBIM pacTBopoM okcuma cepedpa(l) m rumpoxcumom menu(ll), B3ammoneiicTBue
Kpaxmajnaa C HOJOM), MPOBEACHUE NPAKTUYECKON paldOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHUCIIOTHI.

Pacuérurle 3amaqn.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJHOTO BEIIECTBA WJIA MPOIYKTA PEAKIIUU 1O MU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJ/IHBIX BEIIECTB WU MPOIYKTOB PEAKIIUH).

A3oTcojepKalme OpraHu4eckue CoOeIMHEeHHUS.

AMMHOKHCIIOTHI Kak aM@oTepHble oOpraHudeckue coeauHeHus. Dusumdeckue
XUMHUYECKUE CBOMCTBA aMHMHOKHUCIOT (Ha mpumepe IiuiuHa). buosornyeckoe 3HayYeHUE
aMmuHoKucaoT. [lenTumsl.

benku Kak npupoaHbIE BRICOKOMOJIEKYIISIpPHBIE cOequHEHUs. [lepBuuHas, BTopudHas U
TPETUYHAsI CTPYKTypa OelkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIU3, JCHATYpaIlus,
KAueCTBEHHbBIC PEAKIINU Ha OCJIKHU.

DKCIepUMEHTAILHBIE METO/Ibl M3YUCHHS BEIIECTB U UX MpEBpallieHUui: HAOMI0ACHUE U
OTHCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalus OCJIKOB MPU HArPEBaHUU, IIBETHHIC
peakiuu OeIKoB.

BricokoMoJIeKyJISIpHBbIE COeINHEHUS

OCHOBHBIEC TIOHSITUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSsT MoJIeKyJsipHas Macca. OCHOBHbIE
METOAbl  CHUHTE3a  BBICOKOMOJICKYJISIDHBIX  COCIMHEHUH  —  TOJUMEpPU3ALUS U
MOJIMKOH/ICHCALIHSI.

DKCIEepUMEHTATbHBIE METO bl U3YUYCHUS BEIIECTB U UX MPEBPAIIEHUIN: 03HAKOMJICHUE C
00pa3aMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMACC, KAy4YKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MexXnpeaAMETHBIX CBA3EH MPU U3yUYEHUHU Oopranndeckoil xumuu B 10 kinacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOINX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U
TIOHSTUM, SIBJSIOIIMXCS CUCTEMHBIMH JI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: SBJICHHE, HAyYHBIM (DaKkT, THIOTE3a, 3aKOH,
TeOpusl, aHajdu3, CHUHTE3, KiacCU(UKAIUs, MEPUOAUYHOCTh, HAOIIO/IEHNEe, H3MEpEHUE,
AKCIEPUMEHT, MOACIHPOBAHUE.

®duzuka: Marepus, SHEpPrusi, macca, aToM, JJIEKTPOH, MOJEKyja, JHEPreTUYECKHUM
YPOBEHb, BEUIECTBO, TEJNO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEITMUUHbI
U €JIUHUILIbI UX U3MEPEHUSL.

buonorus: knetka, opranusMm, 6uocepa, oOMeH BeliecTB B opraHu3Me, (POTOCHHTES,
OMOJIOTMYECKU aKTUBHBIC BeIleCcTBA (OCIKU, YIIICBOBI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, TOJIE3HBIE UCKOTIAEMbIE, TOIIUBO, PECYPCHI.

TexHonorus: MNHIIEBbIE MNPOAYKTHI, OCHOBBI PALMOHAIBHOTO TMHUTAHUS, MOIOIIKE
CpEACTBA, JICKAPCTBEHHbIE M KOCMETUYECKHE TpEINapaThl, MaTepUalibl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.



11 KIIACC
OBLIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUI 37eMeHT. AToM. Snapo aroma, HM30TONBI. JJEKTPOHHAS O000JIOYKA.
DHepreTYecKue YpPOBHH, IOJYpPOBHU. ATOMHBIC oOpOWTaiM, S-, P-, d- DIIEMEHTHI.
Oco0OeHHOCTH pachpeelieHUs] AJIEKTPOHOB IO OpOUTaIsiM B aToMax JJIEMEHTOB IEPBbIX
YeTBIPEX NMEPUOIOB. DIEKTPOHHASL KOH(DUTYpalIHs aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuonnueckas cucrema Xumuyeckux siiemeHtosB [, .
MenpaeneeBa. CBsi3b NEPUOIUYECKOrO 3aKOHA M [lepHOIMYECKOW CHCTEMBI XUMHYECKUX
anemeHToB J[. 1. MeHneneeBa ¢ COBpeMEHHOM TEOPUEN CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XUMHUYECKHUX HJIEMEHTOB M OOpa3yeMbIX UMM MPOCTBIX U CJIOKHBIX
BEILIECTB 10 TPyNIIaM U MepUoJaM. 3HAYEHUE NMEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BellecTBa. XUMHUYECKash CBA3b. BUABl XMMUYECKOW CBsI3U (KOBAJICHTHAs
HETOoJISIpHAs U NOJIsIpHAsi, MIOHHAsI, MeTaJuIM4ecKkasi). MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOM
XUMHUYECKON CBsiI3M  (OOMEHHBIA UM JIOHOpPHO-aklenTopHbii). BomopoaHas  CB3b.
BanenTHOCTB. D1IeKTpOOTpUIATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI. 3aKOH MTOCTOSTHCTBA COCTAaBa
BEIIECTBA. THWIMbl KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAUINYECKOW PEIIETKHU.

[ToHsTie 0 mucrepcHbIX cucrtemax. VICTMHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE.

Knaccudukanusa Heoprannueckux coeauHeHud. HomeHknaTypa HeOpraHudecKux
BEIIECTB. |'€HETHUYECKasl CBSI3b HEOPraHWYECKUX BEUIECTB, MPUHAMICKAINIUX K PA3TUYHBIM
KJIaccam.

Xumuueckas peaknus. Krnaccudukanysa XUMHUECKHMX pEaKIMi B HEOPraHUYECKOW M
OpPraHMYeCKON XUMHH. 3aKOH COXPAHEHHUSI MacChl BEIECTB, 3aKOH COXPAHEHUS W
MPEBpAIICHUS SHEPTUU TP XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (akTopoB. OOpaTUMbIE pEaKlUu.
Xumuueckoe paBHoBecHe. DakTophl, BIUAKOIINE HA COCTOSIHUE XMMHYECKOTO PABHOBECHSI.
[Tpunuun Jle [latenbe.

Dnextponutryeckas nuccoruanus. CuibHbIC U caadbie AMeKTpoauThl. Cpea BOJHBIX
pacTBOPOB BENIECTB: KUCasA, HEUTpaabHasl, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYE€HUS BEIIECTB U UX MPEBPAIICHUMN: IEMOHCTPALIMS
tabmmn «[lepuoandeckas cucrema xumudecknx diemeHToB JI. M. MenneneeBa», nuzydeHue
MoOJieJIeld KPUCTAJUIMYECKUX PEHIETOK, HAOJIIOJEHUE U OINMHMCAHHE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (pa3ioKEHHWE MEPOKCHAA BOJAOpPOAA B MPUCYTCTBUU KaTalld3aTopa,
ONPENEIICHUE CpEelbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO HWHIUKATOPA,



peaknuy HWOHHOTO OOMEHA), MPOBEICHHWE NPAKTUYECKONW pabdoThl «BnusHUE pa3IuyHBIX
(GhaKTOpPOB Ha CKOPOCTh XUMHYECKON PEAKITHI.

Pacuérurle 3amaqn.

PacyéTel 10 ypaBHEHUSM XUMHYECKHX pEaKIMid, B TOM YHUCIIE TEPMOXUMHYECKHUE
pacu€Thl, pacU€Thl C UCIIOJIB30BAHUEM MMOHATHS «MACCOBAasi JI0JISl BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxkenne nHemeraioB B Ilepuoanmyeckol CHCTEME XHUMHYECKUX
anemenToB JI. . MenneneeBa U1 0COOCHHOCTH CTPOCHHS aToMoB. DuU3MUYECKHUE CBOMCTBA
HEMETAUIOB. AJUIOTpONMsS HEMeTa/uioB (Ha TIpuMepe KHCIOopoaa, cepbl, ¢ocdhopa u
yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TallOr€HOB, CEepbl, azoTra, (ocdopa,
yriepoga M KPEMHHUS])) U HUX COCAMHEHUN (OKCHUIIOB, KHUCIOPOJACOJEPKAIIUX KHUCIOT,
BOJOPOIHBIX COCAMHEHHI).

[IpyuMeHEeHNE BaXXHEHIIINX HEMETAIJIOB U UX COCAUHECHUM.

Meramisl. [lonoxenne metamioB B [lepuoandyecko cucteMe XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa. OCOOCHHOCTU CTPOEHUS SJEKTPOHHBIX O0OJOUEK aTOMOB METAJIJIOB.
OO6mme ¢usndeckue cBoicTBa MeTauioB. CIUTaBbl METAUIOB. DJEKTPOXUMHYECKUHU P
HanpsHKEHUM METAJLJIOB.

XHWMHUYECKHE CBOMCTBA BAXXKHEHINMX METAJJIOB (HATPHM, Kajaui, KajdbllMi, MarHuu,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO61ue crocoObl nosyuyeHus MeTayioB. [I[puMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCNEepUMEHTaIbHbIE METOJIbl W3YUYE€HHUs BEIIECTB U HX IPEBpAICHUN: HU3yYEHUE
KOJUICKIIMM «MeTaulbl ¥ CIIaBb», 00pa3oB HEMETAJIJIOB, PEIICHUE IKCIIEPUMEHTAIbHBIX
3a7a4, HaOJIOJICHHWE ¢ ONHCaHue JEMOHCTPAIMOHHBIX M  JIa0OPaTOPHBIX  OIBITOB
(B3amMoAeiCcTBHE THAPOKCUIA ATFOMUHUS C PACTBOPAMU KHUCJIOT U II€JI0UYEH, KAYeCTBECHHBIC
peaKkIuy Ha KAaTUOHBI METAJIJIOB).

PacuétHbie 3amaun.

Pacuéter Macchl BemecTBa wim 00bEMa ra3oB MO W3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, pacuéTbl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET MPUMECH.

X¥MHUs 1 KU3Hb

Ponp xmmum B oOecnedeHHMH OKOJOTHYECKOH, DSHEPreTHYECCKOM | IHIIEBOM
0€30macHOCTH, Pa3BUTUU MEAUIMHBL. [oHSATHE O HAyYHBIX METOJaxX IMO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIILICHHOTO TOJYy4YeHUs
Ba)KHEHUIIINX BEILIECTB.

YenoBek B MHUPE BELIECTB M MATEPUATIOB: BAXKHEWIINE CTPOUTEIIBHBIE MaTEPHUAIIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKu, CTEKJIO, KEpaMUKa, MAaTepHalbl 1 3JIEKTPOHUKH,
HaHOMAaTepUaJIbl, OpraHUYECKUE U MUHEPATIbHbBIC YI00pEHUS.

XUMHS U 3J0POBbE YEIIOBEKA: MpaBUJia MCMOJIb30BaHUS JICKAPCTBEHHBIX IPENAPATOB,
nmpaBuia O€30MaCHOTO HWCIOJIL30BAHMS TMPEMApPAaTOB OBITOBOM XWMHH B TIOBCEIHEBHOU
JKU3HU.



MexnpenMeTHble CBA3H.

Peanuzanus MexXnpeaMEeTHBIX CBSA3EH MpU U3YUSHUH OOIIeH U HEOPTaHUYECKOM XUMUU
B 11 kjacce ocylecTBIsETCS 4epe3 MCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK W IOHATUM, SBJLIIOIIUMXCS CHCTEMHBIMH JUIA OTHAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAY4YHbIE MOHATHS: Hay4dHBIA (DaKkT, TUMOTE3a, 3aKOH, TEOpus,
aHanW3, CUHTE3, KiacCUpUKAIMA, TMEPUOIUYHOCTh, HAOMIOICHHWE, OSKCIEPUMEHT,
MOJIECIINPOBAaHUE, U3MEPEHUE, SIBJICHUE.

dusnka: mMarepus, JHEprus, mMacca, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
pPaAMOaKTUBHOCTb, MOJIEKYJIA, JHEPreTUYECKUd ypOBEHb, BELIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BEIIEeCTBa, (U3MYECKUE BEJIMYUHBI M E€IUHULBI UX HU3MEpPEHUS,
CKOpOCTBb.

buonorus: knetka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, MAKpO- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepabl, TOpHBIE TOPObL, OJIE3HBIE UCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus:  XAMHUYECKasT  NPOMBIIUIEHHOCTb,  METALIYprUs,  NPOU3BOACTBO

CTPOUTCIIbHBIX MaTCpHualoB, CEIBCKOXO03SMCTBEHHOE IIpOnU3BOACTBO, MU CBast
IIPOMBINIJIICHHOCTD, (bapMaHGBTI/I‘IGCKa}I IMIPOMBIINIJIICHHOCTDb, IMPOHU3BOACTBO KOCMCTHYCCKHX
IIpCIapaTosB, IIPOU3BOACTBO KOHCTPYKIHOHHBIX MaTCpHUaAJIOB, QJICKTPOHHAA

IMPOMBIINIJICHHOCTE, HAHOTCXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHNHU HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS 00y4aroUUMUCS
nporpaMm  cpelHero oOmero oOpa3oBaHUs — (JIMYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbIM).  HayyHo-meTonnyeckod  OCHOBOM  Jid  pa3padOTKM  IUIAHUPYEMBIX
pE3yNbTATOB OCBOEHUS NPOrPAaMM CPEAHEr0 OOHIEro OOpa3oBaHUs SBISIETCS CHCTEMHO-
NEATEIIbBHOCTHBIN MOIXO/I.

B COOTBETCTBHM C CHCTEMHO-AESATEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpE JTUYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeAMeTa «XHUMHUS» Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs
BBIJICTIEHBI CJIEIYIOLINE COCTABISAIOIINE:

OCO3HaHUE 00YUYaIOIIUMUCS POCCUUCKON TPaKTaHCKON MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPE/IEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJI€HAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUMN JTMUYHOCTH HA OCHOBE KITFOYEBBIX
LHEHHOCTEN U HCTOPUYECKUX TPAAUIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTB U CIIOCOOHOCTh 00YyYaronIuXcsi pyKOBOJCTBOBATHCS B CBOEH J€ATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMHA YCTAaHOBKAMM, MNPHUCYIIMMHU LEJOCTHOH CHCTEME XHMHYECKOTO
00pa3oBaHus;

HaJIM4Me MPABOCO3HAHUSA JKOJOTMYECKOM KYJIbTYpPhl M CHOCOOHOCTHU CTaBUTh LIENIU U
CTPOUTD KU3HEHHbIE TJIaHbI.

JIMYHOCTHBIE PE3YJIBTATBI OCBOEHUS IpeAMeTa «XUMHUS» JOCTUTAIOTCS B €IHHCTBE
yu4eOHOW U BOCIUTATENbHOM JESTENIbBHOCTM B COOTBETCTBHUM C T'yMaHHUCTUYECKHMH,
COLIMOKYJIETYPHBIMH, JAYXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSAMHM M HJI€aJaMU POCCHUKCKOTO
TPAXKJAHCKOrO OOIIeCTBa, MPUHATHBIMU B OOIIECTBE HOPMAMHM M TpaBUJIaMHU MOBEIACHUS,
CIIOCOOCTBYIOIIMMHU ~ TpoOIleccaM  CaMOMO3HAHUS, CaMOpPa3BUTHUA U  HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU 00YyYaIOUTUXCS.

JInuHOCTHBIE pe3ynbTaThl OCBOCHMS npeaMeTa «XUMUA» OTpaXaroT
c(hOpMUPOBAHHOCTH OMBITA MTO3HABATEILHON U MPAKTUYECKOHN AESITEIBHOCTH 00Yy4aronInuXcs
N0 peajn3aliy MPUHATHIX B 00IIECTBE LICHHOCTEN, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUSl OOYyYaIOUIUMHUCS CBOMX KOHCTUTYLIMOHHBIX TIpaB M 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U [TPABONOPAIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax M MpaBUjIaX MEXIMYHOCTHBIX OTHOUIEHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENBHOCTH IPU CO3JAAHUM YYEOHBIX
NPOEKTOB, PEUICHHH Y4YeOHBIX M TO3HABATEIbHBIX 337ay, BBIMOJIHEHUH XHUMHUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U apryMEHThI
JIPYTUX MPU aHAIU3€ PA3JIUYHbIX BUJOB YUEOHOU JAESTEIbHOCTH;



2) IaTPHMOTHYECKOT0 BOCIIMTAHMS

LHEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOMU
XUMUU;

YBaXEHUSI K MPOIECCY TBOPUYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHECHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKH €CTh PE3YJIbTAT ATUTEIbHBIX HAOIIOACHUH,
KPOMNOTIIMBBIX 3KCIEPUMEHTAIBHBIX IOMCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U MPAKTHUKOB;

WHTEpECa M TO3HABAaTEIbHBIX MOTHUBOB B IOJYYEHHH U MOCIEAYIOIIEM AaHAJIU3€
uH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBAaTh CUTYAallMH, CBSI3aHHbIE C XUMUYECKUMH SIBIICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTHPYSICh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE ITOBEJCHUE W IOCTYIKM CBOMX TOBApHILEH C IMO3WLUN
HPaBCTBEHHBIX M MMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBHI 3TUX MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHUs LIEHHOCTEW 370pOBOro M 0Oe3omacHOro obOpa3a XU3HU, HEOOXOAUMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOIoIeHNs TpaBuil 0€30MacHOr0 OOpalleHUs C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOH JIESITEIIBHOCTH;

NOHUMAaHUsl UEHHOCTH TMPaBWJI HWHAUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOI0
NOBEJCHUS B CUTYALUSX, YTPOXKAOLIUX 310POBBIO U KU3HU JHOJEH;

OCO3HAHUS MOCIEACTBUI M HENPUATUS BPEAHBIX MPUBBIUEK (YHOTPEOIEHUS alIKOTroJs,
HAapKOTHKOB, KypEHHS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B YYEOHO-HMCCIEAOBATENbCKOW E€ATEIBbHOCTH,
00I11eCTBEHHO T0JIE3HOM, TBOPUECKOMN U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKA HAa AaKTUBHOE Yy4YacTHE B PEIICHHHM MPAaKTUYECKHX 3aJad COLMAJIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUYEHHUIO Mpodeccruil pa3auyHoro pojia, B TOM YKCIE Ha
OCHOBE INPUMEHEHHUS PEAMETHBIX 3HAHUM 110 XUMMUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHJIMBUIYaJbHOW TPAEKTOpUU 0Opa3oBaHuS,
Oynymwei mnpodeccun u peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUJJAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0OrM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH  I€JeCO00pa3HOro  OTHOLIEHUS K  MNpHpojAe, KaK  HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMJIE;

NOHUMAaHUsl  MIOOAJIBHOIO  XapakTepa  HJKOJIOIMYECKHX  MpoOJjieM,  BIUSHUSA
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;

OCO3HaHUS HEOOXOIMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XHUMUU JUIsI PELIeHUs
BOIIPOCOB PAILMOHAIBHOIO MTPUPOAONOIb30BAHHS;



aKTUBHOT'O HENPUATHS AEHCTBUNA, MPUHOCAIINX BPEJl OKPYXKAIOLIEH MPUPOJTHON Cpee,
yMEHUS IPOTHO3UPOBATh HEOIaronpusaTHbIC JKOJIOTUYECKHUE ITOCJEACTBUS
IIPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HAJIM4MsI Pa3BUTOIO SKOJOTMYECKOTO MBIIIJIEHUS, 3KOJIOTMYECKOW KYJIbTYPBI, OIIBITA
NEATEIbHOCTH HKOJOTMYECKOM HAIPABICHHOCTH, YMEHUS pPYKOBOICTBOBAaTbCI HMHU B
MO3HABATEIbHOM, KOMMYHHUKAaTHBHOW M COLIMAIBHOW MPAKTHKE, CIOCOOHOCTH W YMEHUS
aKTUBHO MPOTHUBOCTOATH UCOJIOTUH XeMOPoOuu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUsl CIEUM(PUKA XMMHUHM KaK HayKH, OCO3HaHHUs €€ poiin B (HOPMHUPOBAHUU
pallMOHANIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM ILEJIOCTHOTO MPEACTaBICHUS 00
OKpY’KalIlleM MHpPE KaK O €IWHCTBE NPHUPOABI U 4YEJIOBEKA, B IO3HAHUM IPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHu NpoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOM LMBWIM3ALUU: B €€
T'YMAaHHCTHUYECKOW HANPABICHHOCTU U BaXKHOW POJIM B CO3/IaHUM HOBOM 0a3bl MaTE€pUAIbHON
KyJbTYpbl, pEHICHUN TJ00aJbHBIX MpOOJEM YCTOWYMBOIO pa3BUTHUS 4YEJIOBEYECTBA —
CBIPBEBOM, HHEPreTUYECKOM, MUIIEBOW M SKOJIOIMYECKONM O€30IacHOCTH, B Pa3BUTHUH
MEAMIIMHBI, 00ECIIEYEHUH YCIOBUI YCIEIIHOTO TPYya U SKOJIOTMYECKU KOMGPOPTHOU KU3ZHU
Ka)kJ10T0 YiIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IOHMMAHMS CYLIIHOCTH METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJy4YaeMble 3HAHUS
JUI aHalM3a U OOBACHEHHUS SBJICHUHA OKpPYXKAIOIIEro MHUpa M MPOUCXOJSAIIMX B HEM
U3MEHEHUH, YMEHUs JelaTb OOOCHOBAaHHbBIE 3aKIIIOUEHHS HAa OCHOBE HAy4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUSA I pelIeHUus
npo6JieM B PEaNIbHBIX KU3HEHHBIX CUTYaLIUAX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON 1EATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPAa30BAHMIO, K
AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUI MO XUMHUU B COOTBETCTBHUM C KU3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyJda B pa3nuuHbiX cdepax mnpodeccnoHaTbHON
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIE pe3yNIbTaThl OCBOCHHS YY4eOHOTO IpeaMera «XHMHS» Ha YpOBHE
CpemHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJI1 (OPMHUPOBAHUS MHPOBO33PEHHS OOYUAIOIIMXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIC) OOIICHAYYHbIC MOHITHS, OTPAKAIONIUE [EJIOCTHOCTh HAYYHON KapTHUHBI
MUpa U CHEU(PUKY METOJOB IMO3HAHUS, HCIOJIh3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIICCTBO, JHEPIHs, SBJICHHE, IMPOIECC, CUCTEMa, HAayYHbIH (DAaKT, MPUHIMIL, THIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIEOBAaHNE, HAOIIOICHHE, NU3MEPEHHE, SKCIIEPUMEHT U
Apyrue);

YHUBEpCAJIbHBIC  y4eOHBIC  JeWcTBUS  (IMO3HABaTelIbHbIE, KOMMYHHUKATHUBHBIC,
peryJisaTuBHbBIC), oOecrneunBaromue QGopMmupoBaHue GYHKIIMOHATBHOM TIPaMOTHOCTH U
COITMAJIbHOM KOMIIETEHIIUHA 00yYarOITUXCS;

CIIOCOOHOCTh ~ OOYYaIOIIMXCA  HCIOJIh30BaTh OCBOCHHBIE MEXKIUCIHMIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCAJbHbIC y4eOHbIC JEHUCTBUSI B MO3HABATEIIBHOW U
COLIMAIBHOM MPAKTHUKE.

MertanpenMeTHbIe pe3yJbTaThl OTPaXKarOT OBJIAJICHUE YHHBEPCAJIbHBIMU YYCOHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMU.

OBJaieHne yHUBEPCAJIbHBIMYU YU€OHBIMH MO3HABATEILHBIMU J€HCTBUSAAMMN:

1) 6a3oBble JJOrHYecKHUe TeCTBUS:

CaMOCTOATENbHO (HOPMYIUPOBATh U AKTYaJIU3UpPOBATH MPOOJIEMYy, BCECTOpPOHHE €€
paccMaTpuBaTh;

OMpENeNATh LIeJU ACATEIbHOCTU, 3ajJlaBas NMapaMeTpbl U KPUTEPUM UX JTOCTHXKECHUS,
COOTHOCHUTBH PE3YJIbTaThl ICSITEILHOCTU C TOCTABJICHHBIMHU LIETISIMHU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS — BBIIESATH
XapaKTEepHbIE TPU3HAKU TMOHATHI W YCTAaHABIMBATh KX B3aMMOCBSA3b, HCIOJIb30BAThH
COOTBETCTBYIOIIHE MOHATHUS JJIs1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUHU [JIs1 KIaCCU(PUKAIIMU BEIIECTB M XUMHUYECKUX
peaKkuuii;

YCTaHABJIMBATh IPUYNHHO-CIICICTBEHHBIE CBSI3U MEXKY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, IO AHAJIOTHH),
BBISBJISIT  3aKOHOMEPHOCTH M MNPOTHUBOPEYMST B pacCMaTPUBAECMBIX  SBJICHUSX,
GbopMyIIUPOBATH BBIBOBI U 3aKJIFOUCHUS;

NPUMEHITh B TIPOIlECCE TO3HAHUS, WCMHOJb3yeMble B XHUMHU CUMBOJUYECKHUE
(3HAKOBBIC) MOJIENH, MPEoOPa30BLIBATh MOJCIBbHBIE TMPEACTABICHUS — XUMHUYECKHIN 3HAK
(cuMBOJI) DJIEMEHTa, XuUMUYeckas (opMmylia, ypaBHEHHE XHUMHYECKOM peakiuu — TMpHU
peleHu y4eOHBIX TO3HABATEIBHBIX W MPAKTUYECKUX 3a7ad, MPUMEHSITh Ha3BaHHBIC
MOJIEIbHBIC TIPEACTABICHUSI JJIsI BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
Y XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE eiiCTBHSI:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUIA;

dbopmMynupoBaTh LEAW M 3aJauyd HMCCJICAOBaHUS, WCIOJH30BaTh ITOCTABJICHHBIC W
CaMOCTOATENIbHO C(OPMYIMPOBAHHBIE BOMPOCH B KauyeCTBE HMHCTPYMEHTA TMO3HAHUS H
OCHOBBI 711 (DOPMUPOBAHMS THUIOTE3bI MO TMPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

BJIaJICTh HABBIKAMHM CaMOCTOSITEJIbBHOTO IUIAHUPOBAHUS M TMPOBEACHUS YUYEHHYECKHUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh yMEHHUsS  HaOmoAaTh 3a XOJOM  Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (OPMYJIHPOBATH 0OOOIIEHUS M BBIBOIBI
OTHOCUTETLHO JIOCTOBEPHOCTH PE3yJbTaTOB HCCJIEAOBAHMS, COCTaBISATH OOOCHOBAHHBIM
OTY€T O MPOJAEIIAaHHOM padoTe;



npruoOpeTaTh OMBIT YYECHUYECKON HCCIEAOBATEIBCKON W TMPOCKTHON JCSTEIHHOCTH,
IPOSIBIISITE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IMOMCKY METOJIOB PELICHHS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IMYHbIX METOAO0B IMO3HAHMUSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBAThCS B PA3NIMUHBIX HMCTOYHUKAX HHPOpMaALMK (HAYYHO-TIOMYJIApHas
JauTepaTypa XHUMHUYECKOTO COJEpXaHHs, CIpaBOYHbIE IOCOOus, pecypchl MHTepHeTa),
aHAJIM3UPOBaTh MH(OPMAIMIO PA3IUYHBIX BHAOB U (HOPM TMPEACTABICHUS, KPUTUYCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

bopMyIMpoBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHbIE METO/Abl MPU TMOUCKE U OTOOpe
uHbOopMaIuu, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpeIeEHHOTO TUTIA,

pUOOPETaTh OMBIT MCIIOIL30BaHUS WH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHMA
Y Pa3JIMYHBIX IONCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOMpATh ONTUMANIbHYIO (OPMY TPEACTaBICHHUS HHPOpMaALIUU
(cxemsl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONb30BaTh HAYYHBIH SI3BIK B KAaueCTBE CpEACTBA NpHU PabOTE C XHUMUYECKOU
uHpopMalen: NPUMEHATh MEXKNpPeIMETHbIC ((hU3UYECKHE W MATEeMATHUYECKUE) 3HAKU U
CUMBOJIBI, (hOPMYIIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKZaeMod TeMbl B XOJA€ AWalora W/ Wiu
JTUCKYCCUM, BBICKAa3bIBaTh WJAEH, (POPMYIHPOBATH CBOM TMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYTIATh C MIPE3EHTAIlMEN Pe3yIbTaTOB MO3HABATEILHOMN JAEATEIHLHOCTH, MTOTYYEHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTHUYECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB HM3yYaeMBIX BEIIECTB,
peanuzanu y4eOHOTO MPOEKTa U (POPMYITUPOBATH BBIBOJABI MO pe3yibTaTaM MPOBEAEHHBIX
UCCIJIEJOBaHUM MyTEM COTJIACOBAHMS MMO3ULIMHI B X0€ 00CYX/I€HUsI U OOMEHAa MHEHUSIMHU.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATENBHYIO I€ATEIHHOCTD,
ompenaenss e€ ey 1 3a/1a4i, KOHTPOJIMPOBATh B TI0 Mepe HeOOXOUMOCTH KOPPEKTHPOBATH
npeayiaraéMblii  aITOPUTM JIEHCTBUIA TPU BBIMOTHEHUH YUYEOHBIX W HCCIEIOBATEIbCKUX
3as1a4, BBIOMpaTh Hanbosee 3pGEeKTUBHBIN CIOCOO UX pelIeHus ¢ YUETOM MOJyYEHUS! HOBBIX
3HaHUH O BEIECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYUIECTBJISITh CaMOKOHTPOJIb CBOEW JIEATEIbHOCTH Ha OCHOBE CaMoOaHaiu3a H
CaMOOILICHKH.

ITPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

HpC,Z[MCTHBIG PE3YJIbTAaTbl OCBOCHUA KypCa «OpFaHI/I‘{CCKa}I XUMMU) OTPAKAKOT!



chOpPMHUPOBAHHOCTh TMPEJCTABICHUNA O XWMHUYECKOW COCTAaBISIONICH €CTeCTBEHHO-
HAYyYHOW KapTUHBI MHpa, POJU XMMHUU B MO3HAHHUH SIBICHUW TPUPOJBI, B (pOpMUPOBAHUU
MBIIJICHUS U KYJIbTYpPbl JUYHOCTU, €€ (DYHKIIMOHAIBLHON IPaMOTHOCTH, HEOOXOAUMON /Jis
pelieHus] MPaKTUYECKUX 3a7ad U DKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CPELE;

BJIAJICHUE CUCTEMOM XMMHMYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBONOJIATAOLIVE
NOHATUS (XMMUYECKUU 3JIEMEHT, aToM, OJJEKTPOHHas 0O0O0JOYKa aToMa, MOJIeKyJa,
BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas ¢opmMyna
(pa3BépHyTass U COKpalléHHas), MOJb, MOJISIpHAs Macca, MOJISIPHBIM O0BEM, YTJIEpOHBIN
CKeJeT, (QyHKUIMOHANbHASI TPYMIa, paJuKal, U30MEpHUsi, U30MEphl, TOMOJOTHUYECKUN PSII,
TOMOJIOTH, YIJIEBOAOPOBI, KUCIOPOA U a30TCOJEPIKAINE COSAUHEHNS, MOHOMED, TTOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSA); TEOPUM MU 3aKOHBI (TEOpHUs
CTpOEHHSI OpraHMuYecKux BewecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHs MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XMMHUH; MUPOBO33PEHUYECKUE 3HAHMUS, JICIKAILUE B
OCHOBE MTOHUMaHUS MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHHUM, (DaKTOJOTUYECKUE
CBEJICHUSI O CBOICTBaxX, COCTABE, MOJYYEHHH W O€30MaCHOM HCHOJIb30BAHUU BAKHEUILINX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON AESITEIbHOCTU YEJIOBEKA;

COPMUPOBAHHOCTb ~ YMEHHUW  BBISIBIATH  XapaKTE€pHbIE  IMPU3HAKU  IOHATHUH,
YCTaHaBJIMBATh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS MIPU ONMCAHUU
COCTaBa, CTPOEHUS U MPEBPALICHUN OPTaHUYECKUX COETUHEHUN;

c(OpPMHPOBAHHOCTh YMEHUI HCIOJIB30BATh XUMUUECKYIO0 CUMBOJIUKY JIJISl COCTABIECHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpam€HHOM) (OpMysl OpraHMYECKUX
BEIIECTB W yPAaBHEHUH XHMMHYECKUX PEAKLMI, H3rOTAaBIMBATH MOJEIM  MOJIEKYI
OPraHMYECKUX BEUIECTB JUIA WUIKOCTPAUA HMX XUMHYECKOTO M IPOCTPAHCTBEHHOTO
CTPOCHHUS;

cOPMHPOBAHHOCTh ~ YMEHHMA  yCTaHaBIMBAaTh  NPHUHAAJEKHOCTb  HM3YUYEHHBIX
OpPraHMYECKHUX BEUIECTB MO HMX COCTaBYy M CTPOCHHUIO K OINpeAeNEHHOMY KIacCy/TpyIie
COEIUHEHNN (yruieBoziopoasl, KHUCJI0pOA " azoTcoaepKalme COCIUHEHHS],
BBICOKOMOJIEKYJISIDHbIE ~ COCIMHEHHMsI), JaBaTh WM Ha3BaHUS MO CUCTEMaTHYECKOU
Homenknartype (IUPAC), a Takke TMpPUBOIUTH TpPUBUAJBHBIE HAa3BaHUS OTICIbHBIX
OpPraHMYECKUX BEUIECTB (STUJICH, MPOIUJICH, alleTUJICH, STUICHIJIUKOJb, TIUIEpUH, (EeHol,
dopManbaerua, aueTalbJAeru]l, MypaBbHHAs KHCJOTA, YKCYCHas KHCIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmall, LeJIII0103a, TJIMLIUH);

c(OpPMHUPOBAHHOCTh YMEHHUS OMPENESATh BUAbI XMMHUYECKOW CBSI3M B OPTaHUYECKHX
COEIMHEHMSIX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHTH MOJOKEHUSI TEOPUU CTPOSHUS OPTraHHMUYECKHUX
BemectB A. M. BytnepoBa a1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUSL; 3aKOH COXPAHEHUSI MACCHI BEIIECTB;

cOpMHPOBAHHOCTh YMEHUU XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA THUMHUYHBIX NPEACTABUTENICH PA3JIMYHBIX KJIACCOB OPraHUYECKHUX
BEIIECTB (METaH, 3TaH, STWJIEH, NMPOMWIEH, aleTuiIeH, Oyraauen-1,3, metunbyraauen-1,3,
O€H30J1, METaHOJ, 3TAHOJ, 3TUJICHIJINKOJIb, TINLUEPHH, (EHO, alleTalIbJeTU/l, MypaBbUHAS U



YKCYCHAasl KUCJIOTBI, TJIFOKO3a, Kpaxmaji, UeJUI0JI03a, AaMUHOYKCYCHasi KHUCIIOTa),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIY HHUMHM YPABHEHHUSIMHU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIMH C UCTIOIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BATh MCTOUYHUKH YTIEBOIAOPOJHOIO CHIPhS
(HedTh, MPUPOJIHBIN Ta3, yroyb), CHOCOOBl WX MEepepabOTKU U MPAKTUYECKOE NMPUMEHEHUE
IPOIYKTOB NEPEPAOOTKU;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BHIYHCICHUS 10 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN );

chOpPMHPOBAHHOCTh YMEHUW BJIANETh CHUCTEMOW 3HAHWK 00 OCHOBHBIX METOJaX
HAyYHOrO MO3HAHUSA, HCHOJb3YEMBbIX B XMMHM NPU W3YUYEHUU BEUIECTB M XUMHYECKHX
ABJICHUA (HAOJIOJIeHHWEe, W3MEPEHHe, HSKCIEPUMEHT, MOJACIUPOBAHUE), UCIOJIb30BaTh
CUCTEMHbBIE XMMHWYECKUE 3HAHUS U MNPUHATHUS PELICHUW B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COOJIIOAATh MPaBUIa MOJb30BAHUSI XUMUYECKOU MOCYI0M
U J1IabOopaTOpHBIM OOOpPYAOBaHUEM, a TakKe MpaBwia oOOpalleHUs C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKIUSIMH TIO BBITIOJTHEHHIO JTA00OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHUM IJIAHUPOBATh U BBITIOJHATh XUMUYECKUNA HKCIIEPUMEHT
(mpeBpallieHus: OPraHMYEeCKUX BEIIECTB MPU HATrPeBaHUU, MOJYYEHUE PTHIICHA U U3y4YeHUE
€ro CBOMCTB, KaQU€CTBEHHbBIC PEAKIIMM OPTraHUYECKHUX BEIIECTB, JCHATypalus OCJIKOB Mpu
HarpeBaHWM, LIBETHbIE pEAKIMU OEJIKOB) B COOTBETCTBHUM C TMpaBWIaMU TEXHUKU
0e30MacHOCTH TMpU  OOpaIlleHWH C BEHIeCTBAMH U JIAOOPATOPHBIM 00OPYIOBAaHUEM,
MPEACTABIATh PE3YJbTAaThl XUMHYECKOTO OJKCIEpUMEHTa B (OpMe 3amucH ypaBHEHHM
COOTBETCTBYIOIINX PEAKIUNA U POPMYTUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUUECKH aHAIM3UPOBATH XMMHUUYECKYIO0 UHGOPMAIIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpencTBa MaccoBo uHdopMmanmu, WHTepHEeT u
APYTHX);

chOpMHPOBAHHOCTh, yYMEHHUH COOJ0/IaTh TMpaBWia SKOJOTHYECKU II€IeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYIOBOM JAEATEILHOCTH B IEJSIX COXPAHEHUS CBOEro 3JI0POBbS U
OKpYXawlel MPUPOJHOM Cpellbl, OCO3HABAaTh OMACHOCTh BO3JCUCTBHUS HA KUBBIC
OpPraHW3Mbl OINPEACIEHHBIX OPraHMYECKUX BENIECTB, MOHMMAs cMbIcia mokazarens [1/K,
MOSICHATh Ha TMpUMEpax CIocOObl YMEHBIEHUS W MPEAOTBPALEHUS WX BPEIHOTO
BO3/JCHUCTBHUS HA OPTAHU3M YEJIOBEKA;

J1s1 OOYyYaromMUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHUE NMPUMEHSITh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XMMUYECKUX SIBJICHUM;

JUISL CIIETIBIX W CIIA0OBUISAIINX OOYyYaroNuXcs: YMEHHE HCIOJIb30BaTh pelbedHO-
TOUEUHYIO cuctemMy obo3Hauenuit JI. bpaiins nis 3anucu XxuMudeckux GopMyiI.

11 KIIACC

[IpeameTHble pe3yabTaThl OCBOCHMSI Kypca «OOImas M HeopraHWYecKas XHUMHs
OTPaXkKaloT:



c(hOpPMHUPOBAHHOCTh TPEJICTABIICHUA: O XHMHYECKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KApTHUHBI MHUpA, POJIM XMMHUU B MO3HAHWUU SBJICHHUA MPUPOIBI, B (HOPMHPOBAHUU
MBIIJICHUS U KYJIbTYpPbl JUYHOCTU, €€ (DYHKIIMOHAIBLHON IPaMOTHOCTH, HEOOXOAUMON /Jis
pelieHus] MPaKTUYECKUX 3a7ad U DKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJIHOM CPELE;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHWW, KOTOpas BKJIKOYAET: OCHOBOMOJIATAIOIINE
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, M30TOI, S-, P-, - 3JIEKTpOHHBIC OpPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BbEM, BAJIGHTHOCTH, 3JIEKTPOOTPUIIATEILHOCTD, CTEIIEHb
OKHUCJICHUSI, XUMHUYECKas CBs3b (KOBAJICHTHAs, MOHHAsA, METAJUIMYecKas, BOJOPOIHAs),
KpUCTAJUTMYECKas pEmIETKa, TUMBI XUMHYECKUX PEaKiHii, pacTBOp, SIEKTPOIUTHI,
HE3JICKTPOJIUTHI, JIIEKTPOIUTAYECKAS] AUCCOIHNAIMS, OKUCIUTENb, BOCCTAHOBUTENB, CKOPOCTh
XUMHUUYECKON  peakluv, XUMHYECKOE pPaBHOBECHE); TEOPUM U  3aKOHBI  (Teopus
AIEKTPOJUTUYECKON auccouuanuu, nepuoaumueckuii 3akoH J[. M. MenpneneeBa, 3akOH
COXpPAaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMHUU, MUPOBO33PEHUYCCKUE 3HAHUS,
JeXxanye B OCHOBE IOHUMAHHUS TMPUYMHHOCTH U CHUCTEMHOCTH XMMHUYECKHX SIBJIICHHM,
dakTojIorMuyecKue CBEJEHUS O CBOMCTBAaX, COCTaBe, TIOJy4eHHMH U O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEUINIMX HEOPraHMYECKUX BEHIECTB B OBITY U MNPaKTHUYECKOU
NEATEIIbHOCTH YEJIOBEKA,

chOpMUPOBAHHOCTh ~ YMEHHMU  BBIABJISITh  XapaKTepHblE  TPU3HAKU  TOHSTHH,
yCTaHABJIMBATh UX B3aMMOCBSI3b, UCIOIL30BaTh COOTBETCTBYIOIIUE MOHATHUS MIPU OMUCAHUU
HEOPraHUYECKUX BEILIECTB U UX MPEBPAIICHUN;

c(hOpPMHPOBAHHOCTh YMEHUHN HCIOIB30BATh XUMHUECKYIO0 CUMBOJIUKY JIJIsl COCTABICHUS
dbopMyll BEIIECTB M ypaBHEHUM XUMHUYECKUX DPEAKIUM, CUCTEMaTUYECKYI0 HOMEHKJIATypY
(IUPAC) u TpuBHalbHBIC Ha3BaHUSA OTACIbHBIX HCOPTaHWYCCKUX BEINECTB (yrapHbIH Tas,
YTJICKUCTIBIN Ta3, aMMUaK, TramiéHasi U3BeCTh, HeraléHas U3BeCTh, MUThEBAsI COJIa, MUPUT U
Apyrue);

chOpPMHPOBAHHOCTh YMEHHH OMNpEACNISITh BAJICHTHOCTh W CTEMEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHUSX PA3JIUYHOTO COCTaBa, BHUJ XUMHYECKOWU CBSI3H
(koBaJIeHTHasi, = HWOHHAs,  METAJUIMYecKas, BOJOpPOJHAsA) B  COCAMHEHUSAX,  THII
KPUCTALTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAasi, MOJEKYJSpHAas, HOHHas,
METAJJTUYECKas ), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHMUYECKUX COCTMHEHUN;

chOpPMHPOBAHHOCT, YMEHUW YCTAaHABIIMBATh MPUHAIJICKHOCTh HEOPTaHUYECKHUX
BEILIECTB MO UX COCTaBY K OMPEACIIEHHOMY KJIacCy/TpyIIe COeIUHEHUH (IIPOCThIC BEIIeCTBA
— METaJIJIbI 1 HEMETAJUIbl, OKCHUJIbI, OCHOBAHUSI, KUCIIOTHI, aM(POTEpHBIC TUIPOKCUIBI, COJIH);

chOpMHPOBAHHOCT, YMEHHUH PACKPBIBATh CMBICT Tepuogudeckoro 3akoHa J[. U.
MeHneneeBa W JEMOHCTPUPOBATH €0 CHCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIINU;

cOpPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX A1eMEHTOB 1—4 mepuonos llepuoandeckoil CUCTEMBI XUMHUYECKUX SJIEMEHTOB
H. W. MeHnneneeBa, WCIONb3ys TOHATHA «S-, P-, O-2JIEKTPOHHBIC OpPOUTAIINY,
(QHEPTeTHYECKUE YPOBHMI», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XUMHUYECKUX



AJIEMEHTOB M HUX COEAMHEHHWW 10 nepuojaM u rpynmnaMm [lepronndeckon CcucTeMsl
xuMudeckux saemeHToB 1. 1. Meneneena;

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOILIUME XWMHUYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXIATh CYIIECTBOBAaHUE
TEHETUYECKOW CBSI3M MEXKJYy HEOPraHWYECKMMH BEIIECTBAMU C IIOMOINBIO YpPaBHEHMMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

c(OPMUPOBAHHOCTh YMEHUS KJIACCUPUIIUPOBATH XUMUYECKUE PEAKIIUHU 1O PA3TUIHBIM
IpU3HaKaM (YUCIy M COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakluH,
U3MEHEHHUIO CTENEHEM OKUCIEHMsI DJJEMEHTOB, OOpaTUMOCTH pEaklUWH, YYacTHIO
KaTaJn3aropa);

c(OPMHPOBAHHOCTh YMEHUH COCTABJISITH YPABHEHHSI PEAKIMUN pPA3IUYHBIX THIIOB,
MOJIHBIE M COKpAIllEHHbIE YPAaBHEHHS PEAKUMN MOHHOrO OOMEHA, YYWUTHIBas YCJIOBHS, IpPHU
KOTOPBIX 3TU PEaKLUUU UAYT N0 KOHIIA;

c()OPMUPOBAHHOCTh YMEHUU TNPOBOJIUTH PEAKIUH, MOATBEPKIAIOUINE KayeCTBEHHbBIN
COCTaB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OMNBITHBIM NYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHUU pPacKpbIBaTh CYIIIHOCTb OKHCJIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI IMOCPEACTBOM COCTABJICHHUS SJIECKTPOHHOrO OanaHca 3STUX
pEeaKLHnii;

c(hOpPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU PEaKIuu
OT Pa3IMYHBIX (PAaKTOPOB; XapaKTEp CMEIICHHUS] XMMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aeictus (npunnu Jle Hlatense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepPU30BaTh XMMHUYECKHE MPOIIECCHI, JEKAIIUe B
OCHOBE  TPOMBIIUICHHOTO  TOJYYEHHS CEpHOM  KHCIOTHI, aMMHaKa, a  TaKKe
c(hOpMHUPOBAHHOCTh TPEACTABICHUH 00 OONIMX HAYYHBIX TMPUHIIANIAX M DKOJIOTHYCCKUX
mpobeMax XUMHUYECKOTO TTPOU3BOCTRA;

c(hOpPMHPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUUCICHUS C HWCIOJH30BAHUEM TMOHSTHUS
«MaccoBasi JI0Jis BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUUYECKHX
pEaKIusIx, MacChl BEIIEeCTBA WM 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO d(peKkTa peakuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MaCChI BEIIECTB, MPEBPAIEHUS U COXPAHEHUS YHEPTUH;

chOpMHPOBAHHOCTh YMEHHI COOJIOATh MpaBujia MOJb30BaHMS XUMHUUECKOW MOCYI0U
U J1a0OpaTOpHBIM OOOpYJOBaHWEM, a TakKe TMpaBwia oOpalieHusi C BEIIeCTBAMH B
COOTBETCTBUH C HHCTPYKIIUSIMH TI0 BBITIOJIHCHUIO JITAOOPATOPHBIX XUMHUECKHX OIBITOB;

c(OpPMHPOBAHHOCTh YMCHHH IIJIAHUPOBATh W BBITIOJHATh XUMUYCCKUN DKCIIEPUMEHT
(paznmokeHue TMEpPOKCHAa BOAOPOAA B MPHUCYTCTBUHM KaTalu3aTopa, OIMpPENEICHHE CpPEeJIbl
pPacTBOPOB BEIIECTB C IMOMOIIBIO YHHUBEPCATHLHOTO WHIWUKATOPA, BIUSHUE Pa3TUIHBIX
(GakTOpOB Ha CKOPOCTh XMMHUYECKOM peakiyy, peakliMi MOHHOrO0 OOMEHa, KaueCTBEHHbBIC
peakuuu Ha cyinbdaT-, KapOOHAT- M XJIOPUA-aHUOHBI, HAa KATHOH aMMOHHMS, DEIlIEeHUE
HKCIIEPUMEHTAIBHBIX 3a7au 1o TeMaMm «Mertamib»y u «HemeTamnesl») B COOTBETCTBUM C
NpaBWJIaMU TEXHUKH O€30MacHOCTH MpH OOpalleHWH C BEIIECTBAMH M JTAOOPATOPHBIM
o0opynoBaHUEM, MPEICTABIATh PE3yIbTAaThl XMMUYECKOTO dKCIEpUMEHTa B (popme 3amucu



YpaBHEHUN COOTBETCTBYIOIIMX peaKkUuid U (QOpMyIupOBaTh BBHIBOJBI Ha OCHOBE 3TUX
pe3yabTaToB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTUUYECKU aHATU3UPOBATH XMMHUYECKYIO0 MH(OpMaIuIo,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYHHUKauuu, VHTEpHET u
ApYTUX);

c(hOpPMHPOBAHHOCTh yYMEHHUH COOJIOATh MpaBHWIa SKOJOTUYECKH IIeIeCO00pa3HOTO
MOBEJICHUSI B OBITY U TPYJOBOW NEATEIBHOCTH B IIEJIAX COXPAHEHHS] CBOETO 3/I0POBbS H
OKpY>Kalollle NPUPOJHOM Cpelbl, OCO3HABaTh ONACHOCTh BO3JICUCTBHUS Ha JKHUBBIC
OpraHu3Mbl ONPENEIEHHBIX BELIECTB, MOHUMAas cMbica mnokazatens [IJIK, moscHsaTs Ha
npuMepax CrnocoO0bl YMEHBIIEHHS W MPENOTBPALCHUS HX BPEAHOTO BO3JACHCTBUS Ha
OpTraHM3M YeJIOBEKa;

U 00YYaIOIINXCsl ¢ OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHE MTPUMEHSATD
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUM;

JUISL CJENbIX W CIa0OBUIAIIMX OOYyYaroIMXCS: YMEHHE HCIIONb30BaTh pPebedHO-
TOYEUYHYI0 cucTeMy o0o3HaueHul JI. bpaiins ayis 3anucu XuMu4eckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne /i Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Paznea 1. Teoperuueckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHUSI OPTaHUYECKUX COCTMHEHUN A. 3 0 0
M. bytneposa
Wroro mo paszneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YrIIEBOIOPOIBI — AJIKAHBI 2 0 0
59 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 6 0 1
' AJKa/IMEHBbI, ATKUHBI
2.3 ApoMaTH4YeCcKHe YIIIeBOI0POIbI 2 0 0
54 [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB U 3 1 0
' UX nepepaboTka
Hroro mo paszneny 13
Paspnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAnHeHU s
3.1 Crupter. @enon 3 0 0
Anpaerunnl. KapOOHOBBIE KUCTOTHI.
3.2 FCTIARL B 7 0 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1 0
Hroro o paszneny 13
Pa3neua 4. Asorcoaepikamue opraHu4ecKue coeJHHeHH
4.1 AMUHBI. AMUHOKHCITOTBI. bekn 3 0 0




Hroro no pazgeny

Pa3znea 5. BbicokoMoJieKyJIIPHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne /i P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ileproguueckas cucTeMa XMMUYECKHX 3 0 0
anemenToB 1. . Meneneena
12 Crpoenue BemiecTBa. MHOrooOpasue 4 0 0
BEIICCTB
13 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo paszneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 Merasibl 0
2.2 Hewmeramibl 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX ’ 0 0
BEIICCTB
Hroro no pasneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4 0 0
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
[IpenMeTt opraHuyeckoil XuMuu, e€
1 1 0 0
BO3HMKHOBCHHUE, PA3BUTHE U 3HAYCHHE 06.09.2023
Teopust CTpOCHUST OPraHUUECKUX
2 iHA.M. b é 1 0 0
COEIMHEHUMN yTJIepoBa, €€ OCHOBHbIE 13.09.2023
HOJIOKEHUS
[IpencraBnenne o knaccuduranum
opranuveckux Bemiects. HomeHkmarypa
3 1 0 0
(cucremaTHyecKasi) U TPUBHAJIbHbIE HA3BAHUS 20.09.2023
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0
TOMOJIOTHUECKUH psifl 27.09.2023
5 MeraH 1 3TaH — IpOCTEUIINE 1 0 0
MIPEICTABUTENH AJIKAHOB 04.10.2023
6 A : i 1 0 0
JIKEHBI: COCTaB U CTPOEHHUE, CBOICTBA 11.10.2023
7 DTUIIEH ¥ IPONHIIEH — MPOCTEUIIIHE 1 0 0
MPEJICTAaBUTENN ATKEHOB 18.10.2023
[IpaxTuueckas padora Ne 1. «[Tomyuenue
8 ATUJIEHA U U3yYEHHUE €TO CBOMCTBY 1 0 1 95 10.2023
Ankanuensl. byraauen-1,3 u
metunoyraauen-1,3. [lomyuenue
9 1 0 0
CUHTETHUYECKOT0 KayuyKa ¥ pEe3HHbI 08.11.2023




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH psiji. ALIETUIICH —
e s, A 15.11.2023
MPOCTEHIINN TPEICTABUTEIb ATKUHOB
11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakiuu 22.11.2023
12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD
apeHoB 29.11.2023
I'enernueckas cBsi3b YIi€BOJOPOIOB,
13
MPUHAJISKANTUX K Pa3IMIHBIM KJlaccaM 06.12.2023
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
14 MPUPOIHBIN I'a3 U MOIIYTHEIC HE(DTIHEIC Ira3kl,
papoa n ; 20.12.2023
HEe(Th U MPOIYKTHI € TiepepaboTKu
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:
15 MIPUPOJIHBIN ra3 U MOMyTHBIE HEPTIHBIE Ta3bl,
PHPOA o ¢ 27.12.2023
He(Th U MPOIYKTHI € TiepepaboTKu
16 KonTponbhas pabota no paszueny
«YTIIeBOIOPOABI 13.12.2023
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
17
METaHOJI U 3TaHo1. BomopoaHas cBs3b 10.01.2024
18 MHOroaToOMHBIE€ CIIUPTHI: ITUICHTIUKONIb U
TJIHIEPUH 17.01.2024
®DeHo: CTPOCHHUE MOIEKYIIBI, PU3NYECKUE U
19 .
XUMHYECKHE CBOMCTBA, IPUMEHEHHE 24.01.2024
20 Anpaeruasl: GopManbAeTUl U alleTaabACTU/I.
Aneron 31.01.2024
OOHOOCHOBHEBIE MpeAebHbIE KAPOOHOBBIC
21
KHUCJIOTBI: MypaBbHHAasl U YKCYCHas 07.02.2024
[IpaxTuueckas padora Ne 2. «CBolicTBa
22 .
pacTBOpa YKCYCHOW KHCIIOTBI» 14.02.2024
CreaprHOBas U OJICHHOBASI KMCIIOTHI, KaK
23
MPECTABUTENH BBICITUX KAPOOHOBBIX KHUCIIOT 21.02.2024




24

Mpi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ASHCTBHE

28.02.2024

25

26

CrnosxHbIe 3)UPBI KaK IPOU3BOHbIC
KapOOHOBBIX KHCIOT. [ MAPOIN3 CIIOKHBIX
3upoB

JKupsl: ruapoN3, MPUMEHEHHUE,
OMOJIOTUYECKast POJIb )KUPOB

06.03.2024

13.03.2024

27

YTrneBoasl: cocTaB, KiacCH(pUKaus.
Baxxneive npeicraBuTeNu: rioKo3a,
bpykTo3a, caxaposa

20.03.2024

28

29

30

Kpaxmai u nemirono3a kak npupoHbie
HOJIUMEPBI

KonTponbhas pabota no pazueny
«Kucnopoacoaepxaiine opraHuuecKue
COCTMHECHUS»

AMMHBI: METHJIAMHUH U aHWJINH

03.04.2024

10.04.2024

17.04.2024

31

AMUHOKHUCIOTHI Kak aM(pOTepHbIE
OpraHMYECKHUE COCTUHEHUS, UX
Ouonorudeckoe 3HadeHue. [lentuab

24.04.2024

32

33

benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COE€TUHEHUI

08.05.2024

15.05.2024

34

OcHOBHBIC METOJbI CUHTE3a
BBICOKOMOIJICKYJIAPHBIX COG}II/IHCHI/Iﬁ.
HJIaCTMaCCBI, Kay41yKH, BOJIOKHA

22.05.2024

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB

KoauuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

06.09.2023

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

IIepuonnueckuii 3axoH u [lepuoanueckas
CHUCTEMa XMMUYECKUX ieMeHToB []. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

13.09.2023

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMUYECKHX JIEMEHTOB U X COCAUHECHUH I10
rpynmnam u nepuojam. 3HaueHue
MePUOUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX 21eMeHTOB J[.J. MeHaeneeBa B
pa3BUTHHU HAYKH

20.09.2023

Crpoenue BeriecTBa. XMMUYECKasi CBS3b, €€
BU/JIbI; MEXaHU3MBbl 00pa30BaHUS KOBAJIEHTHOM
cBsA3u. BogopoaHas cBs3b

27.09.2023

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okucnenus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

04.10.2023

[TonsiTHEe 0 nUCHIEpCHBIX crucTeMax. IcTUHHBIE
Y KOJUTOUHBIE pacTBOPBL. MaccoBas 10ms
BEIIIECTBA B pACTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOpPraHMYECKUX COEAVHEHUN. |'eHeTnueckast
CBSI3b HEOPTaHUYECKUX BELIECTB, Pa3IMUHbIX
KJIaCCOB

11.10.2023

18.10.2023




Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4ECKON XUMUH.
3aKOH COXpPaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

25.10.2023

CkopocTtb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PABHOBECHUE

08.11.2023

10

11

12

ITpakTrueckas padota Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTponauTnueckas auccoruanus. [lonsatue o
BOZIOpOAHOM Ioka3zatese (PH) pactBopa.
Peakiiuu nonHoro oomena. ['maponm3
OpPTaHWYECKUX ¥ HEOPTaHMYCCKHUX BEIICCTB

OKHCIINTEIFHO-BOCCTAHOBHUTEIIBLHEIC pCaKIuu.

[TonsiTrie 06 3MEKTPOIM3€E PACIIIaBOB U
pacTBOPOB coJie

15.11.2023

22.11.2023

29.11.2023

13

KontponbHas padoTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHID)

06.12.2023

14

Mertamibl, ux nosnoxenue B [leprnoanueckoi
cUcTeMe XUMUYecKux aiementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBOUCTBa
METAJIJIOB

13.12.2023

15

16

17

CrutaBbl METAJUIOB. DIIEKTPOXUMUYECKHUM PAAJT
HaIpsKEHUH METaJIOB

XHUMHYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KaNbIUi, MarHUH,
ATIOMUHUI) U UX COeTMHEHUI

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COEeIMHEHUN

20.12.2023

27.12.2023

10.01.2024




18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKeje3a U UX
COeTUHEHUU

17.01.2024

19

20

21

[TpakTrueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
«Metamabi»"

Hemeramibl, ux nonoxenue B [leproanueckoi
CHCTEME XUMHYECKuX 3aeMeHToB Jl. H.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

dusnyeckue cBOMCTBAa HEMETAIIOB.

ANOTpOIUST HEMETAJUIOB (Ha IpUMepe
KHCITI0poJia, cephl, hocdopa u yriaeposaa)

24.01.2024

31.01.2024

07.02.2024

22

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COeTUHEHUN

14.02.2024

23

24

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u ux
COEIMHEHUI

XUMHYECKUE CBOWCTBA yriepoia, KpeMHHUS U
UX COEOUHEHUN

21.02.2024

28.02.2024

25

26

27

28

IIprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COeTMHEHNN

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
Teme «Hemeranner». Beraucnenus mo
YPaBHEHUSIM XUMHYCCKHX PEaKIMA U
TEPMOXUMHUYECKHE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemienue
HKCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"Hemeramnsl"»

KonTponpHas pabota no Temam «MeTamib» U
«HemeTtabeny

06.03.2024

13.03.2024

20.03.2024

03.04.2024

29

HeopraHquCKHe H OPraHUYCCKNUE KUCIIOTHI.
HeopraHquCKHe U OPraHUYCCKHUEC OCHOBAHUA

10.04.2024




AmboTepHbIe HEOPTaHUYECKUE U
opranudeckue coeauneHus. I'enernueckas

30 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX 17.04.2024
BEIIIECTB
Ponp xumuu B 00ecTieueHU SKOJIOTHICCKOM,
31 YHEPreTHYECKOH M MUIIEBOW 0€30MaCHOCTH, 1 94.04.2024
Pa3BUTHH MEIUITTHBI
[IpencraBnenus 00 0OMMX HAYYHBIX
2 1
3 HpI/IHI_IfIHaX MPOMBIIIIJICHHOTO TTOJTy4eHUS 08.05.2024
BRXHCHININX BEIICCTB
33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1 15.05.2024
4 X 1
3 UMHUS U 3/I0POBBE YETIOBEKA 99 05.2024
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIMOHEPHOE
obmectBo «M3natenbetBo «IIpocBenienne»
* Xumus, 11 xmace/ I'abpuensa O.C., Octpoymos W.T"., Cnaakos C.A., AKinoHepHOE

obmrectBo «M3narenscTBO «IIpocBemnienner»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
["abpuensn, OctpoymoB: Xumusi. 10-11 kmaccel. bazoBelit ypoBens. MeToandeckoe

rmocodue. PI'OC

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumusi» ¥ CalT It yauTels «51 Uy Ha ypOK XUMHUN»
http://him.1september.ru Egunas xomnexius LIOP: IIpeameTHast KOMIEKIUS « X AMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCIIEPUMEHTHI:
xumust. Komneknus Poccuiickoro o01ieodpa3zoBaTebHOrO moprajia
http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnuana 1nkoJIbHAKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JIEKTPOHHBIN YIeOHUK IS CpeTHEH
IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JIEKTPOHHBINH yU4eOHUK



http://www hemi.nsu.ru OTKpBITBINA KOJUTSIHK: XUMHS
http://www.chemistry.ru JluctaHiinoHHas OJMMITHAA [TO XUMUHU:
TEJIEKOMMYHHUKAIIMOHHBINA 00pa30BaTeIbHbIN TPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JIucranunoHHbIe
IBPUCTUYCCKUC OJTUMITHA/IBI 10 XUMUHU

http://www eidos.ru/olymp/chemistry 3anumMareabHas XuMUs



		2023-10-21T13:52:19+0400
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ САМАРСКОЙ ОБЛАСТИ СРЕДНЯЯ  ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА ИМ. А.И. КУЗНЕЦОВА С. КУРУМОЧ МУНИЦИПАЛЬНОГО РАЙОНА ВОЛЖСКИЙ САМАРСКОЙ ОБЛАСТИ




